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Norbert J. Ackermann, Jr.
President, Technology for
Energy Corporation
General Chairman,
WATTec '80

Foreword
The theme for WATTec '80—Energy in the '80s, Decade of

Decision—was chosen with the recognition that as we move into this
new decade, all of us are going to have to make unprecedented
energy-related decisions.

We can timidly and indecisively continue to delay these
decisions, thereby leaving the destiny of the United States to chance
and to the discretion of other nations. This course has already
resulted in raging inflation, growing unemployment, uncertain
business and economic strategies, jumbled foreign policies,
disrespect from foreign powers, lack of confidence from foreign
allies, and an abysmally chagrined and confused American public.
Our continued lack of a definitive energy policy and of acouvageous
and dedicated commitment to seeing it through could reduce us in
the not too distant future to a second-class nation.

The United States cannot continue to avoid confronting the
issues forthrightly, nor can we continue trying to satisfy every vocal
private-interest group. Ni> longer can we afford the folly of delaying
vital energy decisions.

We must choose 1o make these decisions courageously and
rationally, address the issues systematically and concertedly, and
then implement the programs that will help solve our energy
problems. To do less is to renounce our national heritage and to
deny freedom of choice to our future generations.

With these difficult and complex issues in mind, the Seventh
Annual WATTec Energy Conference and Exhibition provided an

I X
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inter lisciplinary forum for addressing the issues relevant to our energy problems. WATTec
hopes to create a spirit of commitment to the resolution of these problems.

WATTec '80, cosponsored by 30 Knoxville-Oak Ridge area chapters of professional
scientific and engineering societies, offered five different programs during the conference.

• The WATTec '80 Technical Program presented more than 115 guest speakers from across
the United States to address a technical audience of more than 900 during two days of
concurrent society-sponsored sessions.

• The WATTec '80 Exhibition displayed, throughout the lobby of the Hyatt Regency, the
energy-related wares of 45 leading industrial and commercial institutions from the
United States and overseas.

• The WATTec '80 Students Program hosted 30 outstanding engineering students from
across the United States to introduce them to current energy issues and to encourage
them to consider the energy-related careers available in the local area.

• The WATTec '80 Society Presidents Program hosted the national presidents or general
managers of 17 societies for a one-day session to discuss the societies' mutual concerns.

• The WATTec '80 Public Awareness Symposium addressed the conference
theme—Energy in the '80s, Decade of Decision—by looking at various segments of our
society and categorizing the kinds of decisions that we will be facing: a perspective of
human risk and energy risk; the sociological implications of energy deficiency; the
consumer's role in energy decision making; the politics of energy; and the economics,
decontrol, and energy supply decisions facing us. The symposium's audience of more
than 600 leaders from civic, business, labor, religious, and social organizations was
enlightened on energy issues and was charged to initiate resolutions to the energy
problems within their respective sectors.

This publication of the proceedings of the WATTec '80 Public Awareness Symposium
was prepared from a verbatim record of the presentations at the symposium made by the
reporting firm of Childers & Shelnutt of Atlanta. All speakers and participants in the
Public Awareness Symposium of February 22,1980, knew that the record was being kept
and that the proceedings would be published.

The WATTec Board appreciates the assistance of the Information Division of the Oak
Ridge National Laboratory in obtaining the services of Childers & Shelnutt and in editing,
composing, and printing the proceedings. We also appreciate the services and assistance
provided by the Oak Ridge Operations Office of the U.S. Department of Energy.



Introductory Remarks

General Chairman Norbert J. Ackermann: I am Bert Ackermann, General
Chairman of WATTec '80. On behalf of the WATTec organization and the 30 co-
sponsoring professional scientific and engineering societies, I welcome you to the Public-
Awareness Symposium.

I would like to spend a few minutes explaining what WATTec is. WATTec is an
exhibition and conference held annually here in the Hyatt Regency in Knoxville,
Tennessee; this is the seventh annual WATTec Conference. The conference provides an
interdisciplinary forum for the presentation and dissemination of information regarding
energy—what the problem is and how we might be able to solve it.

The Public Awareness Symposium is the effort of the WATTec organization to bring
the industrial, commercial, academic, governmental, and general public sectors together
to become more aware of what the energy problem is and what the many facets are that
must be addressed to resolve this problem.

It's my pleasure this morning to start the program by introducing Jack Proffitt,
cochairman of the 1980 Public Awareness Symposium.

Jack is a local business and civic leader. He is chairman of the board of Proffitt's
department store, the immediate past president of the Knoxville Chamber of Commerce,
and the vice-president of finance for Energy Expo '82.

When I went to talk with Jack about ten months ago about leading the public
awareness program, he didn't require an awful lot of convincing. I started by trying to
convince him that as a business leader he should be concerned about energy and how it
relates to his and other businesses in Knoxville.

And he said, "Bert, you don't have to convince me. Right now I'm trying, as an
owner and manager of department stores, to figure out what to do about the new
government regulations concerning temperature settings. I'm trying to figure out how to
convince women to come in during the middle of the winter to try on dresses when it's
64° in the dressing rooms because I'm trying to maintain a f>8° average throughout the
store. Instead of telling me I need to conserve energy and letting me figure out how to
conserve it, they set these regulations; so I've got to figure out how to conform and still
keep my business running."

I replied, "Well, Jack, I'm not going to have to do an awful lot of convincing; you've
already seen the problem from your side." With that, I would like to present Jack Proffitt,
cochairman of the 1980 WATTec Public Awareness Symposium.

xi
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Cochairman Jack Proffitt: Good morning, ladies and gentlemen, and welcome to
the Public Awareness Symposium.

I heard a cute story describing how I have felt working on this symposium; I have
been awed and cowed by the people involved. This story is set in the year 2050; we have
great technology by this time and can perform all sorts of transplants. This fellow
walked into a shop to get a brain transplant. On a shelf were jars of brains, and they
each had a price. Electrical engineers' brains were $30 an ounce, physicists' brains were
$500 an ounce, etc. As he went down the shelf, he was amazed at the price of the brains.

When he came to one that said retailers' brains for $2000 an ounce, he was really
overcome. He thought, "Gosh, I thought I was pretty smart and that retailers weren't,
but the price for retailers' brains is way above all the others." When he asked the
shopkeeper why retailers' brains were so much higher per ounce than all the others, the
reply was, "Do you have any earthly idea how many retailers it takes to get an ounce of
brains?"

So I stand before you completely out of my class; I am overwhelmed and awed, as
I'm sure some of you are, with the technical know-how of today.

I would like to relate something to you. This morning at ten minutes of five, I v.oke
up and looked over to my bedside table where I saw the faint glow of an electric digital
clock that can be read any hour of the night. I reached over and pushed the button down
so I wouldn't disturb my wife. Beside the clock was another little light—the electric
blanket. This I also turned off. We've discovered that the cheapest way to keep warm is
to keep the house at 50° at night and use the electric blanket, which requires very little
current, and each other. This is a lot more fun than a hot house anyhow.

Then I got up and went out to the kitchen in the dark. I'm going to be in the
doghouse with all the husbands, I guess, but my wife doesn't like to wake up early, so I
always get up and bring her a cup of coffee in bed. We set the clock so that when I get to
the kitchen the coffee is done. Some brilliant engineer invented a clock that you can set
the night before to turn the coffee pot on in the morning. I had a little dab of orange juice
and then went in the bathroom and took a hot shower. Coming back to the bedroom, I
turned on the light and got dressed.

I'm telling you something that you all know—that we are totally dependent on
energy. We can do without ii, but none of us want to, I think, and so we have to learn to
manage what we have.

As I look out over the audience this morning, I see many friends—clergymen,
businessmen, people in medicine, and politicians. Energy is a field that touches us all.

When WATTec first started, it was a very technical society. I recall the time right
after World War II when I got back from the Army—in the early days of nuclear
energy—the Kiwanis Club, of which I had been a member for many years, invited a
speaker over from Oak Ridge. He was a brilliant fellow—he had a Ph.D.—and ho made a
wonderful speech. He spoke for half an hour. I understood three words: a, and, and the.
He used words like fission, and since his version of fission wasn't at all like my version
of fishin', I didn't know what he was talking- about.

Today, though, we have to all get together, because energy—the subject to which
WATTec is devoted—affects us all. It affects us business people in that the price of
energy in our places of business has become a major factor in controlling expenses.
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Likewise, energy is vital to the medical profession. Not only is it needed to maintain the
heating and cooling required in hospitals and in doctors' offices, but also much new
equipment depends on it. And the churches are discovering that the price of energy to
heat and cool a church is a big factor.

Energy also affects politicians, regardless of whether you're an Independent, a
Republican, or a Democrat. I have been greatly disappointed over the years because our
government seems to have no solid, progressive energy policy. The only thing being
produced is the hot air that's generated in Congress; if we could harness the wind power
up there, maybe we could generate some electricity.

But I think the scientific community has done a wonderful job in developing
important technology. And it's high time the rest of us—the ministers, the business
peop'e, the medical profession, the politicians—learn what energy is all about. So I
congtti .ulate WATTec on the job it's doing. The thanks go to Pat Patton. He decided that
WATTec should inform the public about what the technical community is doing.

Today we must all pull together. We must understand and be aware of energy and its
implications: how to use it; how to save it; how to develop it; and how we as lay people,
who don't understand the technical aspects, can help the technical community get the
bills through Congress that it needs. We are voters, and we are people of influence. So I
hope that today we all become more aware of energy.

At this time, I would like to present Dr. Herman Postma, who will introduce our
speakers. Dr. Postma is the director of the Oak Ridge National Laboratory and a very
distinguished scientist. Herman, it's good to have you here, and I am flattered to serve
with you as eochairman of this Public Awareness Symposium.

Herman Postma: Thank you, Jack. It's been fun to work with you in putting
together this program that I think will have broad appeal.

Last night I was in California having dinner at someone's house, and I had to leave
early to get to the airport. My hostess asked why I was leaving early, and I said I had to
go to the WATTec Conference, rattling it off as though everybody in the world knew
what it was. And my hostess did know what it was. She, who is in the energy business,
had been getting and reading the proceedings.

The point is that WATTec is becoming rather widely known, and its efforts are
beginning to pay off in terms of understanding. The vision of those who established the
Public Awareness Symposium in 1976 is really starting to bear fruit.

At times, perhaps, these programs have been a bit technical. Our purpose today,
because 1980 is a political year, is to have our speakers point out the problems that are
occurring in various facets of life in America, not just because of the energy crunch, but
also because of what it takes to reach a decision. How does one develop an energy policy
when so many different factions of people and so many special interests exist?

The solution to the energy problem, as many solutions, has to be. in large part, a
political decision. As technologists or economists, we tend to rely heavily on the things
we understand as being the solution. Our purpose today is to indicate how the politics of
energy evolve. The theme is to discuss those aspects of the energy problem that are likely
to be influential in helping or disarming politicians in some of the things they say.
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The Daily Risks of Life

Richard Wilson, Professor, Department of Physics, and Affiliate,
Energy and Environmental Policy Center, Harvard University

Dr. Postma: Our first speaker today is Richard Wilson. Dr. Wilson, who is from
Kngland, received his Ph.l). at Oxford, worked at Stanford University, and has been a
recipient of Guggenheim and Ful bright fellowships. A lecturer on energy and the
environment, he served as a consultant to the attorney general of Maine in areas of
energy. He has published many papers, the best of which I think was one that he and I
jointly authored in 1959. Dr. Wilson will talk to us about, the daily risks of life. Richard,
it's a pleasure to have you here.

Richard Wilson: Well, it's a pleasure to be here. I must point oul, though, one of the
risks of being a university professor. Your graduate students become directors of
laboratories and ask you to talk at meetings! You get into a lot of trouble.

The world, if you want, to think about it that way, is a dangerous place. Every day
the newspapers announce a catastrophic accident in some far-off place or the discovery
that some new chemijal is carcinogenic. Considering the frequency of announcements
like the latter, I think a "Carcinogen (if the Month" club should be formed. All of this
leads many of us to hanker after a simpler world where there would be less risks to life
than there are today.

The question is: Does .such a world exist, and, if it does exist, how do we get there
from here?

The moment I climb out of bed J start taking risks. As I drowsily reach to turn on the
electric light, because 1 have an old house with old wiring, I might get a slight tingle
from touching the metal. Does that mean I'm going to be electrocuted? Five hundred
people are electrocuted every year in the United States. Turning on the light is, then, a
little bit dangerous. Fortunately, most of these electrocutions occur in industry; so maybe
it's not too dangerous.

I then go into the bathroom and run a bath. Reaching for the soap, I remember the
advertisements claiming that soaps contain chemicals that are good for the skin. Well,
are they really good for the skin, or are they carcinogenic? I don't know.

My clothes are cleaned with a bleaching detergent. Bleaches usually contain a
chemical that fluoresces slightly in light; it is this that makes clothes look whiter. Many
fluorescent chemicals, however, are carcinogenic. Does that mean it's dangerous to put
on my clothes? I ponder this risk as I get up and walk downstairs.
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I must take care not to fall, because each year 16,000 people die in falls in the United
States, mostly in domestic falls. I can cheer up a bit, though; 80% of those falls happen to
people over fe"5. I've a little time before I have to worry too much.

Then, do I drink coffee or tea with my breakfast? Both are stimulants; both, perhaps,
are excessive stimulants. In fact, the National Cancer Institute has stated that caffeine
may be one of the primary causes of bladder cancer. I'd better be careful.

I have a sweet tooth. Should I have sugar in my coffee or saccharin? Sugar will
make me fat and will probably give me heart disease; saccharin is carcinogenic. Perhaps
it's better to have nothing.

I next have to make a sandwich for iunch. My children like peanut butter, which is
typical of children brought up in America. Surely peanut butter, the ail-American food,
must be good for you.

Improperly stored peanuts, however, develop a mold called aflatoxin B-l, one of the
most potent carcinogens known to man. In Africa and Southeast Asia, they've shown
that it produces liver cancer.

Is aflatoxin in the peanut butter bad for me? Fortunately, peanuts are stored a little
more carefully in this country. Not as much mold grows, and we are therefore less likely to
get cancer from the peanut butter. Hut the risk is not zero. In fact, it's not zero for even the
peanuts, and peanuts are not the only problem. All corn oil products potentially contain
a lla toxin. Kven milk, because it comes from cattle that cat corn products, hn.saflatoxin in it.

I prefer a meat sandwich to a peanu' butter sandwich, but most Americans eat too
much meat and I probably do too. It's suspected that a meat-heavy diet contributes to
cancer of the colon. I should perhaps take salami instead of ordinary meat. Hut I've been
told that nitrites are not good for you, and that's what preserves the salami.

My next problem is getting to work, which is about 7 miles from my home. I can go
by car, bus, or bicycle. Which has the lowest risk? Traveling by bicycle would keep my
weight down, which is good, but it would also expose me to carbon monoxide more
readily than driving or riding the bus. Actually, bicycling is quite dangerous; the
number of bicyclists who get knocked down is quite large. During the last 18 months,
two of my sons have been hit by cars while bicycling.

A car would be safer than a bicycle, but a bus is safer still. Let me ponder a moment.
What if I need to return a different way? It's probably best to go by car.

My choices are better than they used to be. Going by either horse or canoe would be
more dangerous than car, bus, or bicycle, and I no longer have to make that choice.

On most days, as I approach Boston, I see a haze over the city that is clearly air
pollution. In addition to the haze that I see, the pollution contains toxic parts that are
invisible. The health problems associated with air pollution have been known for a long
time, and its victims have fled the eastern United States for the Southwest. A press
release from Brookhaven a year ago said that air pollution killed 20,000 people a year in
the United States. Since then, they have upped that number to 40,000 or 50,000.

I remember the pea soup fogs of London in my youth. There were times when I could
not see more than 15 feet in front of me, and when I was going to school on the bus, the
conductor had to get out and walk ahead of the bus to guide the driver through
intersections.

My first slide illustrates some of these problems (Slide 1). It is a picture of New York
City. I considered showing you a picture of London, but it would have been completely
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black. This is New York City as it used to appear and as it might appear again if
Governor Carey has his way and converts all the oil to coal and completely bans nuclear
power. Anyway, this was the air pollution problem—a problem we want to avoid.

To return to my story, I have been awake for an hour and a half, and already I've
had to make 20 or 30 decisions. That is, of course, the point: we all make decisions about
risks every day of our lives, and we make them instinctively. Some of our decisions, of
course, are not made individually. The government makes them for us.

Let's now consider whether life is getting better or worse. We can ask: What was the
life expectancy in King Arthur's time, in eighth century England? Looking at the
records, you find it was about 28 years, mostly because people didn't survive the first six
months. At the beginning of this century, the expectation of life was 47 years. That has
gone up quite a bit. Since 1900, it has increased to 72 years—quite an improvement.

The improvement, though, is flattening off. In the last ten years, we have only
improved from 71 to 72 years, leading people to think that maybe we are doing the
wrong things. We were certainly doing the right things until recently; maybe we are
doing the wrong ones now.
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Hut we have to consider all of this very carefully. Let us look at what made the
change, for example, between 1900 and 1970. For the most part, this change did not
result from changes brought about by medical men. As pointed out by the dean of
Harvard's School of Public Health, a medical man, most of the improvements in
medicine in this century have resulted from the work of people who won; not in medicine.

The principal case is the improvements in sanitation and water supplies, which were
engineering improvements. Hecause of these advances, we have almost wiped out
typhoid and have nearly wiped out tuberculosis, the number one killer in 1900.

But let's beware. What has been done to our water supplies? Mostly, they have been
chlorinated, which is probably a good thing. Chlorine kills all the microbes, and that is
excellent. A little cautionary word—although no one would suggest going hack to the old
days of unenlorinated supplies, one must remember that chlorine does something besides
Killing microbes.

One of my colleagues at Harvard recently discovered that chlorine interacts with the
organic matter in water to produce chloroform, particularly in warm climates like
Tennessee and Louisiana. The chloroform then gets into the drinking water, and
chloroform causes cancer in animals. Is this serious or not? The answer is: No, it's not
very serious. Htill, you don't want to consume too much chloroform.

So, what we really want to do is keep the improvements technology has brought us
and throw away its disadvantages. In particular, thinking about life's risks and
dangers, we want to look constantly for ways to reduce these risks.

But let me give an example of the error in dismissing the risk of technology when
the benefit is so huge that it seems to outweigh the risk.

In the 1920s, doctors discovered the great advantages of using x rays for medical
diagnosis. The improvement in medical treatment was indeed huge. They rightly said
that the benefit of a good medical diagnosis was so great that it outweighed the small
risk of using x rays, for x rays were already known to cause skin cancers.

In this they were right. But, as a few people pointed out, the same benefit could be
derived with mud: less risk by being more careful in taking the x rays, by improving the
x-ray film, by making smaller exposures, and so on.

Since 1920, the x-ray exposures have been reduced by a factor of nearly 1000 for the
same x ray. This has reduced the risk considerably, though not to zero, and has been a
great improvement. However, it took 30 or 40 years to persuade the x-ray profession that
that was the right thing to do.

Another example is clear. Pesticides have enabled this country to grow, from the
same amount of land, about five or ten times more food than was grown 30 or 40 years
ago. That is good. But along with the benefits, pesticides have brought many problems.
Rachel Carson exemplifies these probleu^ ,n her book Silent Spring.

Reading the book carefully, you discover that Rachel Carson is not against
pesticides. The benefits of pesticides and the disadvantages can be calculated, and
certainly the benefits are huge. Very few people would suggest foregoing them entirely.
But what Rachel Carson points out, and what, again, we are only just beginning to
consider, is that through careful use those benefits can be gotten while eliminating, or at
least considerably reducing, some of the risks. This is one of the points a person must
understand in evaluating the risks of technology.
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I will now illustrate some of the major risks of energy systems in the past. Slide 2 is
a picture of what happens when you burn coal and don't know what to do with thp waste
product. A great deal of public attention has been given to nuclear wastes, the amount of
which is sufficiently small that they'll never be seen, but coal wastes tend to be
forgotten. They are not, though, forgotten by everybody.

Slif/r 2

Over this ridge of mountains rising above the village of Aberfan in south Wales is
the ridge of a man-made mountain of coal waste. There was once another mountain, and
there was once a school. About 15 years ago, this second mountain slid down and
smothered the school, killing 133 children. These things can and do happen. And don't
forget that, not only can accidents such as this occur, but also these are very toxic,
carcinogenic, and radioactive wastes.

As another example of the seldom considered risks of coal production, there are
roads over abandoned coal mines that are liable to subsidence. The coal mines
underneath are propped up with blocks of wood. As these gradually crumble, the roads
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, raok. You must he careful driving along such a road because you might suddenly drop a
:'oi)t or so. Slide '.) .shows a house in England that fell victim to this prohlem. Things are
done a hit more carefully now, but underground mining still has all sorts of problems,

A lot of people think hydroelectric dams are benign. Slide A shows the Saint
Francis Dam, about 40 miles north of Los Angeles in the San Fernando Valley, just after
it was completed. A .small earthquake occurred, and about ten minutes later, the dam
looked like it does in Slide 5. No one knows how many people died in that dam failure,
but there were at least 2o(). Hams are not completely safe, and we don't know how to
design them to be so.

Oil is something else that is often considered environmentally benign. But one of the
biggest fires ever, shown in Slide 6, was an oil fire in Bayonne, New Jersey, that
occurred about six or seven years ago when a gasoline tanker hit an oil tanker in Kill
Van Kull. The two tankers caught fire, and that very black smoke was the result.

Notice New York City in the background, and contemplate what would have
happened if the wind had been blowing towards the city. I ask you to contemplate this
because it is the sort of thing the oil industry has never contemplated but which the
nuclear power industry contemplates daily.

What does happen in a most serious accident with the wind blowing in the wrong
direction? I will show you with the next slide, Slide 7.

In the early days of December 1952, a thick, black fog, not so black as the fog I just
described br.+, nevertheless, a thick, black fog, came rolling into London over the
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Thames Valley. The slide compares the death rate in London during this month with
that of the previous year. For a period of two weeks, the death rate went up very
markedly in London. This increase—about 4000 deaths—is almost universally attributed
to that London fog. Of course, none of the death certificates read fog or air pollution or
coal; they were simply signed bronchitis, heart failure, or the approximate cause of
death. If the oil cloud had gone into New York, the same thing would have happened. We
have to consider these risks and try to minimize them.

Another way of evaluating the effects of the pollutants from fossil fuels is shown in
Slide 8. The horizontal axis plots the total concentration of particulates in the air, and
the vertical axis measures the concentration of sulfur.
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The graph shows the range that will bring about increased deaths within 24 hours,
the region in which deaths will increase if the concentrations are maintained for one to
four days, a lower range for which the effects are not known, and, finally, the
concentration levels at which there are no adverse effects.

How do we calculate the risk of death? The world is pretty random—much more
random than we like to think at times. The chance of my being killed in a car accident,
for example, is really a fairly random thing. By careful driving, I can reduce the chance
by a factor of 3, but I can't, by careful driving, stop morons from hitting me.
Considering tha* about 50,000 people are killed in car accidents each year and that there
are about 200 million of us, there is one chance in 5000 per year that I will be killed in a
car accident. One chance in 5000—that's quite big.

If we go on calculating risks in this way, we can find out which ones are acceptable
or insignificant in this regard, and then we won't have to worry too much more about
them.

One chance in 5000 I think we should worry about, but we don't as much as we
should. One in a million, though, which is a nice, small, round number, might be an
acceptable risk. If you calculate, you will find that people accept many such risks quite
readily.

What does one in a million mean? In scientific notation, that's 10~6 per year or a
little more than the lifetime risk of 7 * 10-s, which is calculated from a life expectancy of
about 70 years. If you die in an accident, you'll most likely die when you're quite young,
and it will reduce your life by about 30 years. Whether or not you have the accident is a
random thing; the chance is one in a million. So, accidents reduce a person's life
expectancy by 30 years divided by a million, which turns out to be about 16 minutes.

But if a person gets cancer or the black lung because of air pollution, he usually dies
at an older age; so, it reduces his life somewhat less, about 15 years. The reduction in life
expectancy is eight minutes.

The risk of cigarette smoking is a very interesting one. Careful studies conducted in
England by Sir Richard Doyle and Richard Peto of medical records of British physicians
showed that if you smoke 40 cigarettes a day you're about ten times more likely to get
cancer than if you smoke four cigarettes a day. One cigarette, then, will cause one
chance of dying of cancer. If you smoke the average number, there's about one chance in
three that you will die of something related to cigarette smoking. If you just smoke one,
the reduction in life expectancy is eight minutes. Here's the rule. Smoking a cigarette
reduces your life by about the time it takes you to smoke it. You smoke now and pay
later.

I have made several of these little calculations, and they are tabulated in Slide 9.
These are risks that reduce a person's life about nine minutes if they're cancer causing or
about seventeen minutes if they result in accidents.

Although we're not absolutely certain what happens at low levels of radiation, it's
assumed that the radiation from an x ray in a good hospital causes some problems. Diet
soda drinkers and peanut butter addicts had better be a bit careful, and for every ten
hours of flying at 30,000 feet, you can smoke one cigarette less.

The statistics for cirrhosis of the liver are interesting. The World Health Organization
has shown that the number of instances of cirrhosis of the liver in a country is directly
proportional to the country's alcohol consumption. As you might think, France has a
higher number than anyone else.
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One-in-a-million risksa

Risk Cause of death

Vh cigarettes
1 x ray taken in a good hospital
30 diet sodas
40 tablespoons peanut butter
10 hours at 30,000 feet
30 hair dyes with dyes containing 2,4,DAA
100,000 hair dyes with dyes containing
lead acetate

20 cans of beer
2 days in New York or Boston

50 miles by car
10 miles by bicycle
1000 miles by airplane
20 years below a dam
100 years near a nuclear plant
3 days as a truck driver
200 years in the United States
4 years in Europe

Cancer or heart disease
Cancer caused by radiation
Cancer caused by saccharin
Cancer caused by aflatoxin
Cancer caused by radiation
Cancer
Cancer

Cirrhosis of the liver
Lung problems caused
by air pollution

Accident
Collision with car
Accident
Dam failure (accident)
Cancer caused by radiation
Accident
Habies from a dog bite
Rabies from a dog bite

aCancer-causing risks reduce life expectancy 9 minutes; risks resulting
in accidents reduce life expectancy 17 minutes.

Slid,- !>

The air pollution figure was derived from the Brookhaven studies; living below a
dam is a little bit dangerous, but not too; and for every cigarette that you're willing to
give up, you can live for 100 years near a nuclear power station. You could go on
calculating these risks until you were blue in the face.

The next slide, Slide 10, tells something about the risks of energy production. The
numbers for coal are from 1970; since then they've probably been reduced by a factor of
2 or 3 because mines are getting safer. Gas isn't absolutely perfect. Explosions in both
the gas mains and homes kill people. Another problem is LNG tank failures. Although
spectacular, they fortunately don't present much risk. Dams, again, are also not the
safest things in the world. Most of the really catastrophic failures have been in Europe,
mostly in France. Under nuclear, the numbers for mining cancers and fuel reprocessing
are actual statistics; the accidents are calculated. I have two sets of calculated numbers
here. The first numbers are from Rasmussen's report, and the second are from the Union
of Concerned Scientists, which, though about 50 times bigger, are still quite small.

Let's next consider the risks of renewable energy. Slide 11, from the Solar Energy
Research Institute—not a pro-nuclear organization—shows the particulates emissions
from the full life-cycle of several means of energy production.

The first bar shows what would happen if you burned coal in a typical coal power
station. The others show the quantity of particulates that would be released, using
current technology, in producing the materials for, building, and operating the
components required in the various solar technologies. The figures are not that much
better than those for coal and are probably a lot worse than those for nuclear. An
interesting point that I haven't discussed is the health effects caused by particulates.
This is an arguable and rather tricky point.
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Risks of energy production

Coal3

Air pollution (undifferentiated)
Black lung
Mine accidents

Gas
Explosions
Main
Home

Poisoning
LNG tank failures

Hydro
Dam failures"
Direct deaths
Indirect deaths

Drownings

Nuclear
Mining cancers
Light-water reactor
Liquid-metal-fueled breeder reactor

Fuel reprocessing
Accidents0

Direct deaths
Latent cancer

Waste
Discounted at vs>%
Not discounted but scattered (tailings)

Deaths per
billion MWh

3000
1000

60

4060

10
30
10

1

51

300
300

10

610

15
0.07

0.1 (5)
' 0.6(30)

1
2000

a1970 figures.
bBased on experience.
c First figures from Rasmussen's report; those in

parentheses from Union of Concerned Scientists'
statistics.

Slide 10

Also on the topic of the risks of renewable energies, in Maine, 50 people died last
year in fires caused by wood stoves. This gives a very large risk—one in 10,000, or 1000
times that of nuclear. You could argue that people will learn how to burn wood better,
but we have already been learning how to burn wood for well over a million years. We
could as easily learn to burn nuclear power plants and coal plants.

Another thing that is always forgotten is that burning wood in ordinary stoves is
almost as bad as burning coal in ordinary stoves. It gives incomplete combustion and
produces benzopyrene and other polycyclic aromatic hydrocarbons, all of which produce
cancer. In fact, in the center of London, the lung cancer rate has dropped 10% since 1935,
and it's tempting to attribute that to the decrease in atmospheric benzopyrene that has
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Slide 11

occurred since the stopping of open burning. If we do open burning of wood in the big
cities, we will be in big trouble. But there probably isn't enough wood available for this,
and open burning will most likely be done only in the countryside. But we'd better watch
it; because we found oil in this country, we don't have the same laws against open
burning that exist in London and Birmingham and Manchester.

There are also risks involved in conservation. When you heat your house, about half
the heat goes out of the walls. The Harvard School of Public Health has shown that
nitrogen oxides from gas stoves reduce the lung function of children. If you reduce the
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ventilation in your house to cut down on heat loss through the walls, you increase this
problem. Also, brick and stone emanate radon gas, which is radioactive; as ventilation is
reduced, this problem increases. In the South, phosphate mine tailings, which, again, are
radioactive, are used for building houses. Last year, the Massachusetts' civil defense
organization rescued 50 people who were dying from health problems resulting from
having too little heat in their homes. Most of them were taken to hosptials and finally
died of pneumonia, making them very pro-energy. This, again, was an average risk of
one in 100,000.

The final risk I want to mention is illustated by the next slide (Slide 12). This is the
possible risk from the increase in atmospheric carbon dioxide that is occurring as a
result of fossil fuel burning. A natural rise and fall occurs yearly as the trees grow, but
between 1958 and 1975, the atmospheric carbon dioxide concentration went up 10%. It's
still going up. This increase is almost certainly attributable to fossil fuel burning of all
sorts, including gasoline in automobiles. What this is going to do to us we don't know.
But assuming that anything we don't understand is probably bad, we'd better watch it.
So, there are a lot of risks that we currently don't understand and that no amount of
calculation can quantify.
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What is the danger of nuclear war? The consequences of a nuclear war would be far
greater than the consequences of any of the catastrophes I've talked about. The worid is
running out of oil. We are now getting a lot of it from the Arab world, but the Arabs
want to leave some in the ground for a later time. Recently, there's been talk of sending
marines to the Middle East to take the oil. That would be folly. The best thing would be
for us to get our own energy supplies so we wouldn't need the foreign oil.

For ten years, we have been running our electricity system with oil and gas, when
we could have been using coal or nuclear power instead. In this country, we have a
choice.
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I believe that nuclear power is now cheaper than coal; it is certainly a lot cheaper
than oil. Environmentally, nuclear power is better than coal in that it uses less land, is
less ugly, and produces less air pollution. It is also better for workers' health. In 22 years,
there has been no identified public fatality associated with nuclear power—Three Mile
Island notwithstanding. Comparing this with other power sources that do cause
accidents and air pollution, I calculate that nuclear power has saved 50,000 lives
worldwide and is continuing to do so.

For these reasons, I as an environmentalist prefer nuclear power to coal. Hut the
United States is rich in both, and we have a choice. So, we can discuss the use of coal
with those people who for all sorts of reasons prefer coal to nuclear power, and we can
choose. Other countries have no option. Japan has no coal, no oil, no gas, and very little
water. They tried to buy coal from Montana. Environmentalists, however, objected, and
they weren't allowed to. Japan fought two world wars for natural resources.

The first important oil embargo was not in 1973. It was in 1941. It began when, on
July 23, the United States put an oil embargo on Japan and when, two days later, the
Dutch did likewise. The Japanese people in favor of peace were not able to keep their
hawks in order, and six months later the Japanese bombed Pearl 1 iarbor and took the oil
they needed from the Dutch.

Can we control our hawks on the Middle East any better? Despite our domestic
riches, we buy foreign oil, thereby raising the market price of oil, which is now over $•)()
per barrel on the spot market.

Eighteen months ago, I visited Tokyo and Paris. The Japanese and I'Vonch are
usually polite, but on this subject they're extremely rude. They were, in fact, rude to
President Carter when he visited Tokyo. They do not like our buying foreign oil and
raising the price. The less developed countries are even worse off.

Ky 1970, the United States had a big nuclear power program on the books; I know
the New England numbers well. Although the program is now stalled, had it continued,
electricity generation in New England would have been mostly nuclear by now, and,
assuming only one or two years' delay in each plant and assuming inflation, I calculate
that electricity would have been half the current price. We would have been using a third
of the amount of oil now used for electricity generation and slightly more than half of all
the oil used. Nationwide, we would have been importing only half of the oil supplies
currently being imported had the nuclear program not been stalled from 1970 to 1974.

If the United States had not been importing so much oil, would we have supported
Reza Pahlavi so strongly in the last two or three or four years? So strongly that we were
blind to the things that were happening and to the fact that he was unpopular in his
country?

Those who wanted to halt domestic energy production, coal and oil as well as
nuclear, should take some responsibility for the hostages in Tehran and, much more
important, for the Soviet invasion of Afghanistan, which was done when our political
process was occupied elsewhere.

Decisions to accept or block an energy source can have consequences that are not
always anticipated. I have just told you one of the big consequences, and the next slide
illustrates another (Slide 13). It is a picture of an antinuclear rally. The playing of a rock
band comes to a halt as someone says, "Okay, who turned off the power?" They had
forgotten what they were doing; they hadn't considered the unforeseen consequences of
what they were suggesting.
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We must really sit down and estimate the risks of nuclear power, bearing in mind
that some of the risks, probably some of the bigger ones, cannot be calculated and
compare these with the risks of doing nothing, of continuing with the current course.
Those risks are now probably going to be taken into account, not only by engineers, but
also by the general public. Thank you.

Dr. Postma: We have time for a couple of Questions for Dr. Wilson if som. jne would
like to query him.

Mike Bender (Union Carbide Corporation): Your comparison of energy risks to
everyday risks helped put things in perspective. One point that you failed to give very
much attention to with regard to risk is whether the sharp changes in environmental
exposure that may result from technological changes will affect life expectancy.
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Dr. Wilson: I'm not sure I completely understand the effect of the accumulating
change brought about by technology. It is, of course, a very deep worry, and, in
particular, because there is a flattening of life expectancy, we should question if this is
why.

Maybe it is because of technology itself. President Johnson pointed out the problem
in the chemical industry as it expanded in a fantastic way after 1950. The industry
produces large numbers of chemicals, many of which are toxic because of carcinogens.
but it sometimes takes 10 or 20 years before the effects of such chemicals can he seen.

And that is a very serious worry. If, at the moment, we were indeed producing such
chemicals in the nuclear power industry without making any attempt to contain them.
then we would be heading for disaster. The big question is: Is our technology containing
these chemicals adequately or is it not? If not, will it in the future?

So far, all the indications are that the answer is yes; technology has done pretty
well. I'm not content with that answer, though, because I want to improve life
expectancy. I want industry to do better than it was doing in 1900. I think that this is
possible and that the improvement will continue. But i think it is a genuine concern of a
large number of people, and we must he careful.

Dr. Postma: I want to make a comment. There is something Richard left out of bis
discussion. It's a point he made in a very nice paper published last year by MIT Press.
which is, that if society is being deprived, or if life is being shortened by a certain
amount of time, because of these effects, then perhaps it would be wise to tax at a profit
rate for that deprivation.

That means that if the risk involved in some activity is one in a million and if a
human life is judged by the courts to be worth about a million dollars, then each chance
you take of that type ought to be taxed one dollar. Each cigarette would be taxed n'fic to
pay some national treasury to compensate for the loss oi that life, making cigarettes $!">
a pack. Keep that in mind as you light up after the meeting.

Thank you so much, Richard, for pointing out in a lucid way the types of risks we
face daily.
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Barbara Ann Keating, President, Consumer Alert, Inc.

\)v. I 'ostma: Our next speaker is Barbara Ann Keating. Ms. Keaiing was New
York's Conservative party candidate lor the I'.S. Senate in l!)71 and received nearly a
million votes it. her first try for public office. Furthermore, she was the first woman to
seek a I \S . Senate seat from that state. For the last ten years, she has been actively
involved in a variety of community projects, and she founded an organization called
Honor America, which presents programs in hi fill schools and grade schools. Director of
llic American ('nnservative I'nion. she is on the national advisory board of Young
Americans of the Conservative I'arty and (he executive board of the Xew York Slate
('onscrvative party.

She became a special assistant to Senator James Buckley, working as a liaison to
senior citizens in New York. She is one of the founders and the acting president of
Consumer Alert, a nonprofit national consumer organization whose goal is adding
consumer advocacy environmental movements to the ballot. She has testified before
Congressional committees and agencies on subjects relating to a cause of government
regulation—the effect of TV advertising on children's nutritional habits—and has
appeared on "(!ood Morning, America." Ms. Keating.

Fiarhara Ann Keating: Thank you very, very much. (loot! morning to you all. [
believe this to be the most critical session of your seminar, because ail the strides and all
the exactness, all the safety of technology, won't amount to a hill of beans if we lose the
political battle of energy.

All too often the political battle is not waged from a very rational viewpoint because
the viewpoint is the public's perception of energy supply or of technology. Political it
is—every bit a.s political as the battle waged during our Vietnam involvement, which
was waged and won from an irrational viewpoint. And the same folks who led that
battle are at it again. This time their issue is energy.

We are living in a world of irrational fear, a fear of scientific and technological
development. But this is nothing new; history is simply repeating itself.

The Utopians of old were very suspicious of science, Jn thirteenth century Kngland.
burning coal was a crime punishable by death, and records show that at least one person
was actually executed for this offense.

The early steam engine terrified most people. In Germany it was believed that
experts had proven that if trains went at the frightful speed of 15 miles per hour, blood
would spurt from the travelers' noses, and that passengers would suffocate when the

23
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trains went through tunnels. It's hard for us to comprehend that people actually believed
this.

Less than H2 years ago, alternating electrical current was condemned as being so
dangerous it was thought suitable only for electrocutions. And in Central Park there
were daily protests, similar to the antinuclear protests we have today, against the
introduction of electricity to the city. In fact, these electricity protestors dramatized the
danger by electrocuting one dog every day in Central Park.

The first cast-iron plow, invented in the United States in 1797, was rejected by our
iarmers under the theory that cast iron poisoned the land and stimulated the growth of
weeds. And in 1HH1, when the YWCA announced typing lessons for women, vigorous
protests were made on the grounds that the female constitution would somehow break
down under the strain. Women are now protesting being stuck behind typewriters. Men
insisted that iron ships would never float and that a plane could never fly at high speeds
safely carrying hundreds of people; likewise, critics of the nuclear age believe th;it
nuclear energy can never be safely harnessed to produce electricity.

And so the story of man is a calendar of struggles against his own biases, a struggle
to lift himself above his environment. And though we have "come a long way, baby." we
are today engaged in a struggle with our own Utopians—who call themselves consumer
advocates and environmentalists. These present-day verbalists have found a way, it
seems., to institutionalize fear and to turn fright peddling into successful big business.
They are highly organized and skilled, and by basing their operations in Washington,
they have established contacts in federal agencies that have made them a formidable
and effective force against national growth and prosperity.

Business has been somewhat effective in extinguishing their small brush fires.
Business lobbying, as you know, is regarded suspiciously and is often discredited as
being self-serving. More recently, however, congressmen have begun at long last to voice
dismay that they have only been hearing one side of consumer environmental
issues—always the side of the consumer pitted against the productive sector, against
business.

The very individuals who demanded that our textile industry produce
flame-retardant pajamas and that cotton sleepwear he banned are the ones who today
claim that eating beef causes heart attacks; they are the ones who spurred the
withdrawal of swordfish and tuna from our supermarket shelves and recalled cranberry
sauce at Thanksgiving, who erroneously called for a ban on our spray adhesives, and
who demanded that the government forbid cyclamates and saccharin, along with
antibiotics and growth-enhancing hormones used in efficient meat production. And
those who call for a ban of nitrite use in curing bacon and ham and for censorship of TV
advertising that they find offensive have urged the restriction or prohibition of every
pesticide, fungicide, and herbicide used safely by farmers for years and have prompted
actions against aerosols, hair dyes, hair dryers, and nuclear energy.

I don't know of anyone who has died from any of these circumstances; the only
deaths have been those of laboratory rats. In fact, I'm told that one laboratory rat who
escaped death in the lab was recently awarded a seat on the Chicago City Council. We
are watching him very closely.

Nick Thimmesch, in a Philadelphia Inquirer piece that spoke to the public at large
about the kinds of risk-benefit analysis that Dr. Wilson spoke of, discussed the
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irrationality of risks and how it could cause our public to reject nuclear and further
technological developments.

He made some interesting comparisons. He pointed out that 50,145 people were killed
on U.S. highways last year, 17,000 were killed in falls at work and home, 1545 perished in
private aviation accidents, and another 161 were killed in crashes on scheduled airways. He
reminded us that traveling 10 miles by bicycle is as dangerous as traveling 30 miles by car
and that eating 40 tablespoons of peanut butter is as risky as living for 50 years within 5
miles of a nuclear reactor. He also reminded us that, at, Dr. Wilson pointed out, coal mining
is a very precarious occupation.

Then he went on to ponder the real catastrophes, such as the 33 dam failures that
occurred in the United States between 1918 and 1958, in which a total of 1680 lives were
lost. Certainly the statistics on dam failures are fav worse than those for nuclear plant
accidents.

Thimmesch pointed out the inconsistencies in construction standards with regard to
earthquakes: our nuclear plants must be built with 20 times the strength of dams to avoid
destruction by earthquake. Yet our hospitals, schools, and hotels, all chock full of people,
needn't comply with such rigorous construction standards. Estimates are that a California
earthquake has a 100 to 1 chrnce of breaking a dam, and fatalities could run as high as
250,000 people. Yet Mr. Nader is not shook-up about that.

Those frightened to death by all these things stay home and eat peanut butter
sandwiches, smoke cigarettes, watch color TV, and cook in leaky microwave ov.n.s. They
might slip in the tub or ;>n an overly waxed floor. The point, is that we all have a 100"i,
chance of dying someday because our Constitution does not guarantee immortality. Our
federal programs seem to be the nearest thing to eternity that we are going to see in this
life.

These zealous activists insist that by 1984 our private automobiles must contain
$600 to .$800 airbags or some other form of passive restraint. These same individuals
demanded safety caps on our medicine bottles so our kids couldn't open them, but now
neither can you and I. They demand ridiculously heavy bumpers on our smaller cars, but
for the most part, it seems they'd prefer that we travel by mass transportation, which is
equipped with no safety features at all. They ask that we heat our homes by the sun and
wind alone. They opposed the completion of the Alaska pipeline, and they prompted
costly delays in the construction of the Tellico Dam, not because of concern for human
safety, but for the snail darters' safety. I daresay they wouldn't recognize the creature if
one showed up for dinner. They want the federal government to preserve much of our
land so that the wilderness will be protected against the intrusion of man, and they call
for 100% pure air and crops grown without the benefit of science. They want Utopia.

Of course, you and I know there's no such thing. We would think that their desire for
clean air would lead them to favor nuclear power, which, environmentally, is the cleanest
of all energy processes available, yet they refuse us its use.

How do we account for this attitude? There was a time when the pure
conservationist, the true environmentalist, favored nuclear power because of that very
advantage. But not so today, because the movement has undergone a decided change.
Today's Utopians are more than simply antisci^nce or antitechnology. They also share a
strong dislike for our free-market system. And they lead a cause that expresses little
concern for us as individuals; rather, it has become a concerted effort to redistribute the
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wealth and revise the American capitalist system. It's a negative movement. It seeks out
only the flaws of free enterprise; it then runs to the press to expose the culprit and on to
Washington to propose regulatory punishments and fines. Free enterprise is under
attack by those with an open aversion to profit claiming to act in the interest of
consumers.

And today's verbalists totally ignore the technology, developed through Cod-given
reasoning, which has enhanced the standard of living of u.s all. They have managed to
distract this nation from the undeniable fact that Americans now have the longest life
spans in history. We are also healtlver and more active to the end of this life span, even
though, as Dr. Wilson pointed out, it was extended during the period when our society
was the most heavily industrialized—when the discomfort of pollution was actually at
its very worst. To have achieved an average life span of 72 years, we simply had to have
been doing something right, and knowing this, it is incredible to me that the people
peddling this irrational fear of death have managed so remarkably well.

Cancer is certainly dreadiul, but (he fear of it has this nation suffering from
rampant hypochondria. With the exception of lung cancer among those who abuse
themselves through heavy cigarette smoking, many types of fatal cancers arc actually
on the decline. Cancer is responsible for 400,000 deaths annually in the United States,
which is certainly not a figure to ignore, but if we consider the increasing age of our
society today, we find that cancer has actually been declining overall since 1!M7. This
interesting news comes through a study released by the American Council on Science
and Health and is based on government statistics. As was pointed out, medical strides
have obliterated some diseases that were once legitimate causes for alarm and fear
among young people. So, because we're all around longer than people used to be,
incidences of cancer and heart disease have increased.

We can't deny that bad science has played a part in this overall deceit of the
American public, because unethical practitioners have advanced Hawed theories and
had studies merely to justify political ends. Bad science needs to be countered vigorously,
to be exposed by those of true science who should refuse to tolerate such from their
colleagues. It's no wonder the public is confused, and Utopians benefit from a confused
citizenry because Utopians live off what we pay them to protect us from ourselves.

Rather than make outrageous charges about a grand conspiracy to bring down
American productivity, let me say that I believe many men and women in this
movement are misguided souls who are convinced, for whatever reason, that our nation
should n turn to a previous time when materials were short and heat and shelter and
simple food were provided by individuals for themselves. They want us to return to a
time when the human population was smaller, to a world in which we would all once
again take our chances with diseases and the elements and relinquish some of our
comforts to the insects and beasts with which we share this planet.

These idealists truly believe that mortal man has no right to make any claims over
lower animals, and they're convinced that even without massive amounts of electricity
or the benefit of scientific farming, we can somehow continue to feed the world's people.
They desire a society regulated in a way they see fit, and they make it clear that material
growth in this country must be curtailed. They call for a totally controlled economy,
where we can expect soaring prices and shortages and waiting lines like those already
evident for gasoline.
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Who are these Utopians? What motivates them? For the most part, they appear to be
upper-middle-income, materially satisfied people attempting to squelch materialistic
motivations in others. They want to see the status quo maintained, which unfortunately
will deny upward mobility to low-income people. Their ravings don't go over too well
with the low-income worker who has a family to raise, because he needs to know there'll
be growth and expansion just to get to tomorrow—to even dream of better things.
Opportunity for the underdog has always been the mainspring of our economic system
of government. Today's consumer activist demands sacrifice and conservation from
those most in need. He's saying, "I've got mine; now this is as far as we go. We as a
nation have desired too much. We're all going to have to get by with less." How often
have we heard it said recently that an economic turndown and a restricted life-style will
be good for all of us.

In their fright-peddling activism and pretended public concern, they aren't ignorant.
They just believe a lot of things that aren't true. And verbal terrorism has become the
name of their game.

Today we see them literally pulling the plug on our power systems, on which
production and. yes, pollution thrive. By slowing the turbines, they can slow the
economic system and achieve that perfect environment; KO it has literally come down to
the snail darter versus lighting and heat. Certainly if electricity were discovered today, it
would be denied development because passing those massive cables of high-voltage
electricity through our residential and industrial areas wouldn't be allowed u'rider
today's safety codes.

The no-growthers, with their desire for unfettered nature, are playing a deadly game
with the livelihoods of those on the lower economic scale. The NAACP knows this and
rightfully expressed its concern many times.

The antis will never run out of ghastly statistics and details of human tragedy as
Jong as we are willing to pay their salaries. They have created a monster that feeds
itself. The consumer that Washington has been considering since Ralph Nader appeared
on the scene is a faceless individual who serves as a full-time bureaucrat producing
nothing but new regulations for industrious Americans to follow.

Productive consumers must be more vocal. For too long they have been denied any
viewpoint, have been classified second-rate citizens, and have been placed on the
defensive by those who suspect that the profit motive overrides health and safety
considerations.

Consumers themselves pay for every bit of this movement, either directly or
indirectly. We pay through government grants; we even pay for witnesses to testify on
proposed regulation of business. Productive consumers pay through increased purchase
prices as business passes all of its regulatory costs along to the consumer. What else can
it do? We also pay through mandatory student fees, lor our college students cannot
register, cannot matriculate, cannot attend classes without contributing to Ralph
Nader's public interest research group on campus—contributing monies that support
antinuclear rallies.

Of course, sensible regulations and good scientific studies that point out true
dangers to the American public are needed. Poll after poll shows that the public wants to
restrain careless industrial waste disposal. Government efforts to maintain a cleaner
environment have the solid support of the American people, but the public needs to be
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better informed about the costs of cleanup. Regulation of business, with those costs
passed along to the consumer, now costs American shoppers $102.7 billion a year. That's
$500 for every man, woman, and child in the country—$2000 for every family of four.
Add taxes to that, and the government costs Americans more than food, housing, and
clothing put together. In effect, government itself has become the fastest growing cancer
threatening our well-being.

It's interesting to note how government winds up with all that money. Through fines
for infractions, be they inadvertent or deliberate, government can just let prices rise and
watch the sales tax rise accordingly. By doing absolutely nothing, government can
watch inflation put Americans into higher tax brackets. It can hold back prices by
legislative controls and then lift the lids, and as prices rise rapidly to meet appropriate
market levels, government can tax the windfall that industry has done nothing to
deserve. Yet our government avoids truth in labeling when it comes to admitting the role
it plays in these higher prices. And our nation, led by government, is now throwing
bricks at big oil in an effort to blame someone else for the fact that we haven't produced
enough of our own oil.

It's interesting to note that in 1978 the combined after-taxes profit for the ten largest
U.S. oil companies was $10.2 billion, which just about equals the Department of Energy's
$10.1 billion budget for the 1979 fiscal year. There is no need to point out that the pot calling
the kettle black produces nothing salable, usable, or tradeable for enhancing our national
income. The Washington Post, a news vehicle casting the strongest aspersions at oil
company profits, has itself a profit far in excess of any of our major oil firms, and yet, like
government, the Post uses diversionary tactics and blames the rats so the fleas won't be
caught carrying the plague.

One of the most distressing observations I have made is that people connect energy
and inflation. There is only one cause of inflation, and that is overspending by our
federal government in their expansion of our money supply. Consistently, the energy
sector, particularly the oil companies, has been blamed for creating or increasing
inflation. That is absolutely not true. It's come to the point that members of that
profession actually admit the guilt themselves; they have come to believe it.

The idea is to blame business for everything disagreeable these days, and then, as
regulatory agencies mushroom in size and the fires of inflation grow, the detractors of
free enterprise can claim that the free market doesn't work.

A Texas cattleman has decided to seek a rather unique way of keeping ahead of
inflation. You see, he's found a way to mass produce the front ends of horses. Just the
front ends. He's going to send them to Washington for final assembly.

Though we all recognize the role that government has and can play—and should
play in keeping our market free and competitive and motivated—we can't foreget that
this nation was brought to greatest world achievement by dedicated, talented, and
ingenious people like yourselves, operating freely. This greatness never could have been
achieved under today's restrictions.

I stand before you as a layman. I cannot address the technical issues. But I am one
consumer who can read the signs, and I believe that I have correctly identified the
enemy. I realize the word is a strong one, but believe me, these people mean business. As
one citizen who does not fear technological development, I reject an economic turndown.
And I refuse to let the Jane Fondas turn out my lights. I protest, too, attacks on the free
enterprise system.
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I will not waste your time talking about the things that you know regarding safety
in energy production, but I do hope to contribute some .solid suggestions for fighting
back effectively. For, indeed, it is a battle in which we are engaged, a battle much
broader than it would seem. We are countering a philosophy lhat is not simply worried
about landscape damage from strip mining; that we could cope with, ft is not simply
concerned about what to do with our nuclear wastes. We are dealing with broad-based
schizophrenia, and if you don't believe that the movement lacks a basis in rational
thinking, reflect on this little story that appeared in the Nuclear Legislative Advisory
Service newsletter.

Students from the University of Wisconsin in Madison decided to holt) a
windmill-powered rock concert. Initially, they had hoped to hold a solar-powered rock
concert; they had high hopes that they could power their amplifiers, lights, and
microphones totally by solar energy. But when they discoverer! that it was going to take
two acres of solar collectors, they decided to move toward tae windmill, and so they
constructed three windmills. When someone called from the newsletter to find out hovv it
went, there was much excitement about the great success and about how delighted a))
the participants were. The sound was loud, the lights were bright, and the windmills
were turning on this calm September day.

Calm September day? Windmills turning? Not only were they turning, but one of them
was turning backwards. You know why? The motor was connected wrong. These poor
young people had to plug into Madison's local power system to hold their rock concert on
schedule. And the interesting thing about the whole story is the fact that on Saturdays and
Sundays the local utility provides most of its power from nuclear energy. And so, literally,
what we saw in Madison, Wisconsin, was the first nuclear-powered windmill rock concert in
history.

We have to reflect as well on the fact that the Utopians' support for solar power will
fade fast if its promotion succeeds and it provides a plentiful supply of energy, which is
what they claim to want. The energy would allow that hated industrial growth and
progress. Antinuke guru Amory Lovins admits that. Even clean, safe, and economically
and socially benign power must be discouraged because of its political implications.

By the same illogic, these antienergy activists fear safe and dependable solutions to
the nuclear waste problem because, God forbid, they would lose one of their more colorful
objections to nuclear power.

Productive consumers from every walk of life need to be involved in the positive
promotion of energy. We need more than just reactive and defensive tactics by a small
articulate segment of the energy industry.

Across this nation, conventions, trade associations, annual meetings, and seminars
are being held every day by every conceivable industry. I know because I attend so
many of them. Each of these industries is productive, and obviously each depends on
an uninterrupted and efficient energy supply. Not one of those conventions should take
place without a serious effort to get a pro-energy speaker on the program, because these
productive consumers are our natural allies.

It is from these resources that enthusiastic and articulate spokesmen favoring
energy will come. The labor groups, the NAACP, and all those involved in producing
goods for profit need to form powerful coalitions, because without energy, production
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doesn't exist. These industries must be convinced of the need to add energy promotion to
their meeting agendas.

We also need to stop preaching to the choir and bring our message to the public at
large in terms the layman, the consumer, the senior citizen, and the woman shopping in
the supermarket can understand.

We must take the offensive and let the antis do the reacting for a change. Denying
their false charges and rectifying incorrect allegations is important, yes, but it is not
enough. We must continue to ask this question of the no-growthers: How would you have
us continue to supply electricity at the expected growth rate of 4% a year? It is a question
we must ask them consistently, for they obviously have no answer. There are sonic other
things we should be doing as well.

A few moments ago I mentioned that public interest research groups on college
campuses charge hundreds of thousands of American students $2.50 a year to attend
many of our public universities. The Consumer Alert organization has pressed a case
against Rutgers University on behalf of students who are protesting the payment of that
fee as a violation of their constitutional rights.

We are also working with public interest legal groups in other areas that relate to
energy directly and indirectly. For instance, we have been working with the Pacific
Legal Foundation on behalf of an individual consumer in an effort to force the
Knvironmental Protection Agency to review tlv> criteria on which they base their
standards for sulfur oxide emissions. These efforts can be done in the public interest by
individual consumers. We must recognize that the opposing side, if you will, is politically
vulnerable, and we need to take initiatives against their soft spots.

Also, while traveling through train terminals and airports, I have noted the presence
of the U.S. Labor party. This is a Trotskyite organization, and it's been collecting
signatures and contributions by declaring its support for nuclear and fusion energy and
its rejection of Ted Kennedy and Jane Fonda. Recently, they have dismissed their
identification as the U.S. Labor party and simply appear to be clean-cut young people
fighting the cause of what's good and right. And I'm convinced that many Americans have
been fooled.

Be assured that the U.S. Labor party's interest in our free-market system is no
better than that of the Utopians we have been talking about. The public must be made
more aware of these organizations and their attempts to move into the political right
through popular issues, such as support for energy, in particular, support for nuclear and
fusion energy.

I'd like to mention one other weak area. Our federal government, through the
Department of Energy, is today helping support Tom Hayden, who was appointed by
Governor Jerry Brown to the board of Western Sun. This board, financed by the
Department of Energy, promotes solar power in some 13 western states, and promote it
HayJen will, of course, with a vengeance. Futhermore, Hayden has created a political
machine with our tax dollars, and he's peopling it with antinukes paid by funds from the
Comprehensive Employment Training Act (CETA). His actual campaign with our tax
dollars is more properly recognized as Hayden's campaign for economic democracy, and
here is where we can take the initiative by demanding an investigation of just how the
Department of Energy's money is being spent by Mr. Jane Fonda.
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A recent report from the General Accounting Office is a devastating revelation of the
excessive amounts of energy consumed by our federal agencies. While the Department of
Energy tells all the little old ladies to turn down their home thermostats, put on their
sweaters, and shiver, while the Department of Health, Education, and Welfare suggests
ways to keep them warm when the power goes off, such as wearing paper hags over their
heads, government agencies show the worst record for energy waste and hold deplorable
records of conservation efforts—and the Department of Energy is the worst offender.
These things need to be dramatized and told to the public. So, you see, there are ampll

opportunities for us to get off the defensive and take the initiative in this battle.
In my opinion, this is the best course of action to promote energy. Many Americans

like you and I don't wish to see western civilization decline. Productive consumers and
pro-energy groups, joining together as we have begun to do, offer the greatest strength to
our side. Time is of the essence; a moment cannot be wasted. I hope, for example, that I
can entice many of you to join our national group, the Consumer Alert organization. We
have about 5000 dues-paying members from all states, most of whom are consumers
from various industries. Although we get involved in a broad range of issues, we are
exquisitely aware of the need for a continuous energy supply.

Advising Consumer Alert in the energy area are individuals such as the first Energy
Chief and former Secretary of the Treasury, William Simon, Milton Copulos of the
Heritage Foundation, Peter Metzger, Petr Beckmann, and others whose names you will
recognize.

Those of us in the group who are laymen are using litigation to make our points and
are using education to bring that information to the public. In addressing public issues,
we could benefit greatly from your technical input. For unless we succeed in our defense
of vital energy and free-market issues, I fear that our adversaries will succeed in limiting
our national growth.

We could very easily match Russia's record of production after more than half a
century of socialism. All we need do is cut our paychecks by more than 80%, move '.]'.]
million workers back to the farm, destroy 59 million television sets, tear up 14 of every 15
miles of highway, junk 19 of every 20 automobiles, tear up two-thirds of our railroad
tracks, knock down 70% of our houses, and rip out 9 of every 10 telephones. Then all
we'd need do is find a capitalist country to sell us wheat on credit to keep us from
starving.

Without sufficient energy, all these things will happen; therefore, this is a battle we
dare not lose. We must wage it to win. Thank you again very much for having me here
today.

Dr. Postma: There is time for some questions.
John Shacter (Union Carbide Corporation): You have, in effect, made a strong

indictment not only of a very small minority, a quite effective minority, but also of, you
might say, all educated people, because the small minority wouldn't be getting anywhere
if it weren't for the rest of us so-called educated people. In fighting for the right issues,
what recommendations do you have for educated people, professional societies, and so
forth for counteraction on the grass roots level, other than just joining organizations?

Ms. Keating: I think we have to join effective organizations. You have your
technical societies where you review the information you need to continue your work, but
we laymen are not hearing what you know. And I would like to think that my



32 Barbara Ann Keating

organization, Consumer Alert, is the type of organization you're looking for when you
ask how to reach the public.

Our hope is that by reaching out to consumers right where they shop, in the
supermarket, by providing them with information in a concise and simple way, by
providing them with facts, that we can reach that public. [ agree that the public is by
and large educated, but large segments of it hold beliefs that are distorted. And I believe
they have been taken in by the small vocal minority.

I am convinced that facts carefully and effectively presented in unique ways can
counter that misconception and tip the balance the other way. I hope that our
organization, working in conjunction with many other groups who feel the same \vay we
do about energy, can reach the grass roots. That's the entire purpose of our organization.
We consistently remind ourselves that we are not going to talk to each other, but we are
going to talk to the public at large. And I'm convinced that's the way to go.

Hugh Metz (Metz Construction and Engineering): I was Quite surprised, Barbara,
that you did not mention the most effective way of overpowering Tom Hayden and the six
members of the Chicago Seven who are employed in the Department of High Salaries and
all these other people, which is for people to take part in their government by getting on
their precinct and executive committees. These organizations have more power than any
technical society or other organization that exists, and if you will just get out and get on
them, people will listen to you. In a meeting yesterday I found that only two people in the
room knew how to get on a precinct committee.

Ms. Keating: I couldn't agree more wholeheartedly. I do think that those who
contact their congressmen need to know what they are talking about, and I'm convinced
that when we get that information to the public that so sorely needs it, we will have a
rippling effect on Congress, because I'm convinced that Congress holds the answer to all
our problems. It is what has created these regulatory agencies and continues to fund
them. Congress has to get the message from the grass roots. II' we get the message to the
grass roots, the grass roots will in turn get it to Congress.

Bill Fulkerson (Union Carbide Corporation): I guess your talk reminds me a hit of
Gilbert and Sullivan—that every boy and every girl that's born into the world alive is either
a little liberal or a little conservative.

You point out that energy is a political issue—quite right. You also admit that some
government regulations are proper. What institutions do you suggest be changed to ensure
that regulation is perfect?The fact is that environmentalists, conservationists—this.small
minority you're talking about—are part of the political system. They have made society, I
think, a bit more aware of some of its problems and they're part of the debate—the debate of
how to solve this very difficult problem of energy. And it's not simple. It's an extremely
complex problem. If you'll excuse me for saying so, I think your views are as extreme as
those of the groups you are castigating.

Ms. Keating: Well, I must say that I don't know any other way to tip the scale back.
It's been tipped too far to the other side by standing in the middle of it. And in that sense
I hasten to point out that I'm well aware that extremes on either side are equally
disagreeable. However, I'm also convinced that being aware of this imbalance causes me
to reach for a balance, and the purpose of founding the Consumer Alert organization
was to bring that balance about.
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As a conservative, a political conservative. I'm disappointed that it isn't the
conservatives who are leading the environment charge, because to me it's a conservative
issue. And in my opinion, the politically conservative people should have been the ones
concerned about waste disposal a long time ago and should have been pressuring
business to do something about it.

Right now we have a movement led by radical people who have jumped on a very
appropriate cause, for which I'm grateful. I'm very grateful that much has been
accomplished; however. I see them as a group (if leaders who do not know where they
want to bring the movement.

You asked me what I would do and what agencies I feel need to be changed. 1 think
we need some more balanced views in the Knvironmental Protection Agency, and 1
would eliminate the Department of Energy.

Dr. Postma: Now you're going too far! Thank you, Ms. Keating.
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Dr. I'ostma: Our next speaker is Dr. Frank Clemente, who is a senior member of
the graduate faculty at Pennsylvania State University. He is the former director of the
Center for the Study of Environmental Policy at Penn State. He has also served as the
director of graduate studies for Penn State's Department of Sociology. His recent
research has primarily been on the sociological and economic aspects of electric power
and electric power facilities.

Dr. Clemente has authored over 10 articles that have appeared in such publications
as Electrical World, Rural Sociology. Farm Economics, Nuclear New*, and Rural
Development. Mis next book, which deals with the socioeconomic benefits of electric
power, will be available sometime this year.

Dr. Clemente's work has been discussed on the CMS "Nightly News ' and in U.S.
News and World Report. Dr. Clemente holds M.A. and Ph.D. degrees from the University
of Tennessee: bis return visit to our part of the country will be honored at the university
this afternoon. It is my pleasure to present to you Dr. Clemente.

Frank Clemente: Thank you. If I had known about the nice weather you are
having here, I would have planned to stay for another week. I didn't remember how nice
the weather in Knoxville can be. If this were one of my seminars, I would suggest that
we go outside and sit on the grass.

When Dr. Postma identified me as a former director of the Center for the Study of
Environmental Policy at Penn State, I became a little nervous. Although I'm probably
one of the guys you have been raking over the coals all morning, what I want to discuss
today may interest you. My talk deals with some of my recent research on the
socioeconomic consequences of not having enough electric power and the implications of
this deficiency for communities, states, regions, and society as a whole.

I am a sociologist who, about seven or eight years ago, began working in the area of
energy development and the socioeconomic impacts of building power plants. In the
1970s, I contributed to the environmental impact statements for about 13 power plants;
the total capacity of these plants was over 10,000 megawatts. During that decade, not
one shovelful of dirt was turned over for any of the 13 power plants that I studied. All
have now been either deferred or canceled by the utility planning boards.
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My interest in soeioeeonomic impacts then s1 'ted from assessing the consequences
of building power plants to trying to understand i social consequences of not building
adequate generating capacity. In other words, wh the effect on society of not having
reliable and adequate electric power? We know very little about this aspect of the
problem; we haven't examined it. Because of environmental regulations and guidelines,
we have spent our time looking at the costs of building these facilities and have ignored
the costs of not building them.

It is with the costs of not building power plants that my research over the last two or
three years has been concerned. I and my colleagues have been analyzing communities
to determine how they are affected by power interruptions. We have surveyed about
10,000 peor !e throughout the United States, some of whom had actually experienced
power interruptions and others wl o were hypothesizing what would happen if
interruptions occurred in their commur'ties.

We visited the sites of interruptions, talked to people working in hospitals,
interviewed police, and so forth. Thus, we have a broad array of data on what the
sociological impacts of power shortages and power interruptions are. We are trying to
look at two different issues. The first is the effects of short-term outages, those lasting,
for instance, from 12:00 in the afternoon until 8:00 at night. What are the potential
consequences of such interruptions? The second, more serious issue is what might
happen if a region's electric power supply were chronically deficient for eight to ten
years. As you know, there are regions in the United States that are currently facing
chronic, long-term shortages.

The Northwest, for example, faces a very serious energy crunch, and it is anticipated
that it will worsen in the future. Puget Sound Power and Light recently filed a request
with their public: service people asking that they be allowed to refuse to hook up any new
residential customers or new industries. As far as I know, this is the first time that a
private electric utility in the United States has made; this kind of request. What are the
long-term implications of such a situation in terms of economic growth and stability?
These implications are the focal points of our analysis.

We have identified a number of components of the social system that are affected by
power outages. One of the major components that we have identified is the area of
health. We are concerned with the impact of power interruptions on the health of the
population.

During a power interruption, it's not uncommon for hospital emergency room case
loads, for example, to triple or quadruple in a very short time. This is a serious problem
because adequate personnel are not available at the hospitals to cover such load
increases. Hospital administrators are generally unable to communicate with personnel
to tell them to come to the hospital. When personnel do try to reach the hospital, they are
frequently caught in traffic jams related to the power outage.

At the same time, emergency vehicles may be stranded in traffic, unable to even
communicate with their home bases. I have talked to members of first-aid squads,
ambulance drivers in particular, who are unable to communicate with their dispatchers
when they don't have power. We interviewed an ambulance driver in Miami who had
been stranded on the freeway during a power outage because the traffic lights weren't
working and vehicles were backed up. The driver was transporting a heart attack victim,
and the patient died as they were sitting in traffic.
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These are the kinds of human costs we are focusing on. You can't enter these costs
into a computer. You can't easily insert them into an econometric equation, but they are
costs of power outages that require our attention.

Another health-related impact is the effect of power outages on blood and drug
supplies. We have documented a number of instances in which power interruptions have
destroyed drugs and blood supplies—often, rare-blood supplies. In the N >w York outage,
for example, a crucial supply of rare blood was destroyed, and the hospitals weren't able
to replenish the supply during the interruption. Obviously, you can't easily communicate
with donors in such a situation.

Medical experiments are also affected by power deficiencies. It's relatively common
for certain types of experiments to be disrupted, contaminated, or even destroyed during
an interruption. We interviewed some people at Ohio State University's Medical School
where a cancer experiment had been maintained for something like .'!2 years. Cancer
cells and specimens from patients who had been dead for many years were destroyed
during an interruption. You can't easily measure this cost, but it's the kind of cost, that
we must in some way begin to account for along with the actual dollar costs.

Uackup power generation at hospitals is unreliable, and we've documented dozens of
cases in which backup generation has failed alter anywhere from 7 to 17 minutes. At
Bellevue deneral Hospital, the backup power generation lasted only aboiti is minutes;
air bags had 'o be used to resuscitate patients. Another result of the milage was that ;'ti
operating roon. had to be set up in the parking lot.

The area of safety is another concern. What is the impact of power outages on the
safety of the population? The first thing that comes to mind is the number of fires that
occur during power interruptions. A person lights a candle, the candle catches a curtain
on fire, the house burns down, and a whole family is killed. [ have interviewed many
coroners around the country who have indicated that this is a typical problem. In
addition to fires, automobile accidents increase, and there is potential for airplane
accidents to increase. When traffic has to he diverted from a busy airport because the
runway lights and obstruction lights on buildings are out, the whole air traffic system
has to change.

We have also documented numerous industrial accidents. For example, if a boiler is
closed down in a disorderly fashion, it can be damaged, and when it's started up again,
it may explode.

In terms of injuries, then, especially to firemen and policemen, the safety-related
impacts are numerous. We have a long and rather grisly list of how people have been
hurt or killed because of power interruptions.

We have also looked at the economic costs, and this is one area for which we have
been able to get some hard data on what it means for a power interruption to occur. We
can generally say that the economic costs of power interruptions have been
underestimated in the literature by a factor of maybe 10 or 15. Data from a study done
by a researcher at the Massachusetts Institute of Technology, for example, would have
projected the cost of the New York outage at between $]T> million and .%)() million. The
actual cost of the outage has been estimated at between $'100 million and $600 million.

The cost of the New York outage was extremely significant, and it's not the only
case in which significant costs have been incurred. The actual cost of an 18-hour outage
in three counties in California, for example, was $11 million. These costs are quite
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significant when compared with the costs of maintaining reserve power-generating
capacity over a period of time.

As discussed earlier, the long-term economic implications of a set vice area not
having enough power to meet its loads and therefore not being able to hook up new
customers or to accommodate the expansion of existing industries are serious. The area
can forget, about attracting new industry. Some service ureas are going to face problems
jus I keeping the industry they already have, let alone allowing its expansion. Such a
situation is now developing fairly rapidly in the Northwest, and, as I mentioned, Pugei
Sound Power and I-igbl is already suffering. This utility is especially vulnerahle because
of its great dependence on hydroelectric power.

Another area thai has heen the subject of much of our recent research is that of
inequities. In other words, who in the population is most vulnerahle to power
interruptions':1 This is an important social policy question and one that policy planners
need to he aware of.

The group thai ) think of first when I think of our data on inequities is the elderly.
The elderly are adversely affected in a number of different ways. In terms of health, they
are especially susceptible to hypothermia when power outages occur during cold spells.
Indeed, the elderly are more susceptible to hypothermia than any other age group in the
population. When power interruptions occur during hot weather, cardiovascular and
respiratory problems increase. The data strongly indicate that mortality and morbidity
rates increase for the elderly during power interruptions.

The elderly also face problems related to physical safety, especially accidents.
Medical gerontology research has demonstrated, for example, lhat the average
(iO-year-old person needs about sovi-n times more light than does the average liO-vear-old
to see the same thing.

The psychological problems faced by the elderly in connection with power outages,
such as tension, anxiety, and fear of isolation, are also significant. Last winter I
interviewed about 20 managers and directors of nursing homes in the Northeast who
indicated that the major problem they have during power interruptions is keeping the
residents of their homes calm and unconfused. Elderly people become disoriented and
anxious very easily; they become particularly anxious if evacuations are necessary and
they must be moved from one town to another.

The elderly are also susceptible, more so than the rest of the population, to fear,
particularly to the fear of crime. Data from national surveys, some of which I was
involved in, indicate that about 78% of the people in the United States over f>5 years of
age are afraid to walk around their neighborhood in the evening—not at night, in the
evening. And that's when the lights are on. Thus, you can imagine the consequences to
the elderly from ''ear, anxiety, and tension during a power interruption.

The real cost of crime is measured not by the consequences to one person who gets
hit on the head and mugged on his way to church, but by the consequences to the 10,000
people who stay home from church the next day because they are afraid of getting
mugged. The toll of crime is more the fear of crime than it is the crime itself.
Criminologists are now paying more attention to this fact.

Another vulnerable segment of the population is people at the lower end of the
socioeconomic spectrum. In many communities this group includes blacks and female
heads of households. These people often work for hourly wages and may lose the hourly
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wage or possibly be laid off because of the problems caused by an interruption. They art-
more susceptible to direct economic impacts.

As regards industry and business, you can t<i some extent simply apply nimninn
sense to the analysis. Obviously, if it's !t(l an ice cream store is going to have problems
during an interruption. !!u! other kinds of industries arc also affected. Hanks. I'ur
instance, can have problems with their computers, and mines, at least those in
Pennsylvania, can flood when the pumps aren't working. So. there are various kinds of
industrial accidents and problems thai can and do occur during unexpected outages.

The agricultural component is also significantly affected by power interruptions.
Two of the most dramatically affected areas are dairy and poultry farming. A typical
dairy farm might have 70 or HO cows on milking machines. If there is a power outage,
you simply can't run out there with a couple of buckets and start milking. You will, in
the words of one of the farmers 1 interviewed in Wisconsin, get the hell kicked out of you
in relatively short order. Your cows may dry up if they are not milked, and production
may be down for six or eight months.

If you were a poultry fanner, you might have 100,1)00 chicks in a relatively small,
confined area for which you need ventilation and temperature control. During an outage,
you'd have about three hours at most before the chicks would suffocate.

These are important examples of how previous economic studies have under-
estimated the potential costs of outages. Some studies, for example, have suggested Lhai
businesses will be able to accommodate more power outages by changing production
schedules or making up sales at later dates. If you're in agriculture, you can't do this.
You can't tell your chi"kens to lake the day off and make i1 up tomorrow because they'll
be dead tomorrow. Not only will you have to dispose of 100,000 dead chicks but you'll
also be out of business.

Another component of the social system affected by power interruptions is crime.
The social disorganization that occurred in New York City was a classic example of
destruction during a power interruption. It is fallacious to assume that all crime takes
place in New York City, or that New York is the only city vulnerable to such destruction.
The same kinds of things have occurred in San Antonio, Memphis, San Diego, Boston,
and Providence. It's not unusual for certain types of crime—rioting and looting, in
particular—to increase during an interruption.

I talked to the owner of a grocery store in Memphis following the outage there. He
was sitting at home the evening the lights went out. He lived about 30 minutes from his
store, and, although he left immediately, by the time he reached the store, it had been
coi'pleL-'Jy looted. Everything was gone, and someone had even carried away the safe
because they couldn't break it open. The guy had owned the store since 1947. We would
be kidding ourselves if we thought New York was the only place this kind of thing could
happen.

I do a lot of traveling to major cities, and I think the veneer of civilization covering
our society is relatively thin. When you start eliminating certain social control
mechanisms—such as electric power, lighting, and efficient police—all kinds of
unorthodox or criminal behavior can and do emerge; we must recognize this fact.

We have been discussing the effect of power interruptions on social institutions. I
have already talked about the effects on medical institutions such as hospitals and
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nursing homes. Now I would like to talk about the effects of power outages on other
kinds of 'istitutions.

Talking to a lot of zoo directors around the country has given us significant
information on how the; zoo population is affected; it's a rare outage that doesn't result in
the death of a number of zoo animals. I also talked with a Cincinnati museum director
who had really worked to got a particular painting, one by Rubens. Two months after he
got the painting and put it in the museum, there was a power outage. The painting,
because it needed to be kept at a certain temperature, was irreparably damaged.

We have been trying to look at how different social institutions are affected by power
interruptions and to factor this information into our equations. In trying to come up with
a bottom line to njr analysis, we focused on the concept of quality of life. This concetti
has been used a lot in social science literature. There an; probably as many
<|iialit..v-of-lifc scales as there are people doing such research, but the one we adopted was
developed at the Urban Institute in Washington, D.C. This scale has 14 indicators of the
quality of life.

When we compared our data w;i.h these 14 indicators, we found that, during an
outage, (i of the 14 definitely deteriorate, 4 probably deteriorate, and 4 stay about the
saint;. None would be expected to improve. This supports my personal and professional
conclusion that the quality of life and social well-being of our society depend on the
availability of adequate and reliable electric power.

When I first started doing these kinds of analyses, what struck me most in my
review of the literature was the use of the words inconvenient and romantic. Many
researchers and writers in the field before, say, 1977, treated power outages as merely
uncomfortable or inconvenient—you push a button and nothing happens. Or,
researchers stressed the romantic aspects of not having electric power—people get
together more often; community members are drawn closer together. Every time there
was an outage, some newspaper reporter found a couple whose marriage had been saved
because they couldn't watch television that night and were forced to read philosophy to
each other instead. These reporters stressed the romantic and idealistic aspects of not
having electric power.

Hut there's nothing romantic about an elderly black woman in the inner city of some
metropolitan area who's afraid in the best of times that some thug is going to kick down
her door. There's nothing romantic about her sitting in the dark, terrified every time she
hears an unfamiliar noise. And it's more than inconvenient when you're lying in the
back of an ambulance dying from a heart attack, and the ambulance is stuck in traffic
because the traffic signals aren't working.

I mentioned earlier that fires are associated with many outages. There were about 50
fires in one of the St. Louis outages, but none of them was major. It's a good thing they
weren't because two of St. Louis's fire companies had electrically powered doors with no
manual override mechanisms. The firemen couldn't lift the doors to get their trucks out.

We normally don't think of all these things. We have a tendency to think that if we
have an outage we'll miss seeing Howard Cosell (which may be good after all) or we'll
have to drink warm beer. But I am trying to draw out all the social, economic, and
psychological implications of the lack of reliable electric power. As I mentioned before,
these implications haven't been studied nearly enough. We've spent so much time
looking at the costs of facilities and the costs of having electricity that we have forgotten
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about the costs of not having it. We've ignored the extent to which electric power
maintains the social structure. I believe that we are going to be forced to look at these
kinds of costs as we move into the 1980s.

When we look at the problems associated with nuclear power, we find that we
already have a nuclear power moratorium. It's de facto, not de jure; it exists. I recently
spent three days talking to the assistant planners of all the major electric utilities in the
United States. Being realistic, these people are not even considering nuclear power as an
alternative right now.

The .same kinds of attitudes may be developing with respect to coal-fired power
plants. If you're aware of the discussion about acid ruin (living in Pennsylvania I'm in
the middle of that controversy), yuii know that people have assumed, without adequate
scientific evidence, that the phenomenon is caused by emissions from power plants in
Ohio. It's now in the public mind that acid rain exists and that it's caused by coal-fired
power plants. A few weeks ago. I talked to a group in Pennsylvania about, a proposed
power plant, and most of the questions asked pertained to acid rain. Kverybody knows
about acid rain now.

I think that a situation may be developing in which coal-fired plants will face the
same kinds of restrictions that nuclear power plants face. As a director of an
environmental policy center, I agree with Ms. Keating that these restrictions have gone
too far. In trying to develop a pristine environment with completely pure air, completely
pure water, and zero risks, the people formulating these environmental regulations have
forgotten one key point—that people are part of the environment too. But we must, as
rapidly as possible, start considering this fact in formulating environmental regulations,
or we will be unable to salvage any of the quality of life for the next generation. Thank
you.

Dr. Postma: Are there questions for Dr. Clemente?
Herber t Inhaber (Atomic Energy Control Board of Canada): Have you been

following the events in Turkey in the past month or two? This is probably the most
severe case of an industrialized or semi-industrialized country suffering from energy
shortages, and the situation there is very serious. It may be a precursor of events in
other countries.

Dr. Clemente: I haven't been following the situation in 'Turkey. Hut I think that
events such as those you refer to are precursors of what we in !his country can expect,
and certainly some areas of the country will experience them before others. The
Northwest, for example, may offer a good test case of what's going to happen in the
event of chronic energy shortages. Although the costs of short-term outages are
significant, I am more concerned with the effects of long-term shortages of power
supply. We're seeing some of these chronic shortages now, and we're going to be seeing
more of them.

The social implications of chronic shortages of power are tremendous. What's going
to happen if utilities can't hook up new customers—new residents as well as new
businesses? The implications for families are great. Shortages will affect their ability to
move from one area to another, and children may have to leave their home areas. We
haven't even begun to pay attention to these sorts of social questions.

Bill Hermes (Union Carbide Corporation): Are there any analytical data on
how many power outages we can expect to have? Do the systems' planners you speak
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of—the ones who decide how many power plants are going to come on line—assume, for
instance, that our energy growth is going to correspond to the growth in the gross
national product and that without X number of power plants we will have X number of
power failures in a particular part of the country?

Dr. Clemente: That's essentially correct. Systems planners plan outages on a
probabilistic, or stochastic, basis. They say, for instance, that given their reserve
margin, they anticipate an outage of, perhaps, one day in ten years. The problem is that
regulations interfere with the planning process.

Let's take the; Allegheny Power System for an example. They canceled a major plant
in Armstrong County not too long ago based on the assumption that they could buy
power from their neighbors. They just couldn't get the rate relief they needed to build the
Armstrong County facility. Well, you can only buy power from your neighbors when
your neighbors have it. The reserve margin of all the different power pools in the United
States is decreasing and is anticipated to continue decreasing, even wish the best of
circumstances—that is, assuming that some coal-fired plants will be built and that we'll
continue to be able to get oil.

With all of the contingencies involved, we have no definite idea of how many power
outages may develop in the future. The most crucial error we can make is to assume that
the future will resemble the past. It's a whole new world out there in terms of electric
utility development, especially in terms of the ability to bring new plants on line. So we
must forget about the sixties and the seventies and think about the future.

Mr. Hermes: If we could quantify this information, then we could tell politicians
exactly how many people, on a probabilistic level, will die in hospitals as a result of
power outages and how many paintings museums will lose. Maybe this information
would be enough of an impetus to get them to change policy.

Dr. Clemente: That's the kind of information we're now trying to develop. Earlier
econometric studies, for example, have indicated that the cost of an outage is maybe
$1.00 per kilowatt-hour lost. Well, we have data to indicate that the cost may be fifty
times that. The earlier econometric studies merely considered the cost of the product that
would have been produced during the period of downtime. But there are other
multiplicative costs that aren't included in such a model. The most crucial costs, from
my point of view as a sociologist, are the social costs—the way the quality of life is
affected.

It's not just a matter of making up production at a later date. Sociologically, it
doesn't work that way. We're trying to provide some quantification of the factors you're
discussing—number of deaths, number of damaged paintings, etc.—but, at the same
time, we're trying to evaluate the subjective costs, costs that are not easily quantified but
that are costs nevertheless.

From the floor: The prosperous West European democracies are industrialized; the
people have high incomes, the countries are stable, and per capita energy use is very
much below that in the United States. Are there any lessons that those societies can
offer us on how to economize, to conserve energy, or to make changes that will enable us
to adapt to energy deficiencies?

Dr. Clemente: We are going to have to learn to adapt to an energy-deficient
society, whether we want to or not, because we are approaching one. I'm not an expert
on energy technology, but one of the questions often asked by my students is why the
United States, with about 5% of the world's population, uses 33% of the world's energy.
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From a sociologist's viewpoint, other countries can use less energy because of their
different geographic situations and because the United States provides the nuclear
umbrella and defense organizations that enable them to go about their business. Japan
is a perfect example. The Japanese would probably use a lot more energy if they had to
provide their own defense.

Besides feeding much of the world, we do a lot of important things, such as publish
90% of the world's scientific journals; so it is not surprising that we use 3.'!% of the
world's energy. Nevertheless, we will have to adapt to life-styles requiring less energy.
Our life-styles are already changing and not necessarily for the better. Social science
surveys indicate that some individuals who have "gone back to the country" to what
they thought would be simpler life-styles have found it to be not as idealistic as they had
anticipated.

Jack Thompson (Union Carbide Corporation): I would like to point out that the
United States produces more than 30% of the food and other material goods of the world.
Despite our energy consumption, on a production basis, we are not wasting any more
energy than other countries.

Dr. Clemente: That's essentially what I said. We do, however, waste energy; I don't
think anyone here will deny that. Yet we also use a lot of it very efficiently and produce
a lot of the free world's products.

James A. Newman (Superintendent of Knoxville City Schools): We're all
aware that we have a problem with oil. My question is: What arc we doing about
hydroelectric power? What's the possibility of getting additional energy from this
source? We're not going to use less energy in the future; we're going to use more. So we're
going to have to manufacture more energy. Could this route offer a solution?

Dr. Clemente: I was in Wisconsin a couple of weeks ago testifying before the public
service commission. While there, I had the opportunity to read some testimony by a
fellow involved in building hydroelectric facilities on some of the smaller rivers in
Wisconsin. The man is an expert on smaller hydroelectric facilities, and he was
pessimistic as to how many plants could be brought on line in Wisconsin because of
certain kinds of environmental regulations. American Electric Power has also had
problems getting approval for hydroelectric plants.

There are problems in obtaining approval for hydroelectric plants, for coal plants,
and for nuclear plants. The other day I read that someone in Colorado filed an
intervenor suit against a solar collector because it was unsightly. Everyone is against
something, and when one intervenor can stop a needed project, that's bad.

Because you're involved with school systems, I'll give you an example of how people
sometimes think complex problems can be resolved simply. In Pennsylvania we have the
coal problem. Some people suggested that we could solve this problem for the schools by
allowing the children to go to school in the summer rather than in the winter. Think of
the social implications of that simple-minded change. If you think we have a problem
with child abuse now, just wait until you try locking the kids up in the house all winter.
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Bernard J. O'Keefe, Chairman of the Board, EG&G, Inc.

Dr. Postma: Good afternoon. Our next speaker, from whom I borrowed the title "The
Politics of Energy" for this symposium, is Bernard O'Keefe. Mr. O'Keefeis chairman of the
board of EG&G; he was one of the group of scientists and engineers who formed EG&G in
1947. He is an engineer and received his degree in electrical engineering in 1941; he also
served with the Navy. A participant in the development of the first nuclear weapon, Bernie
was the scientific director for the last major off-continent test operation at Bikini Atoll in
1958. He has since risen within EG&G to become chairman of the board and chief executive
officer.

Mr. O'Keefe also serves as a director of the John Hancock Mutual Life Insurance
Company, the New England Merchants National Bank, the Boston Edison Company,
the Dennison Manufacturing Company, the LFE Corporation, and the Bird-Johnson
Company. A director of the National Association of Manufacturers, the Greater Boston
Chamber of Commerce, and the Massachusetts Taxpayers Foundation, Inc., he is also a
trustee of the Museum of Science in Boston and the Lahey Clinic Foundation and is
involved in many other activities. He received the Business Statesman Award from the
Harvard Business School, the Corporate Leadership Award from the Massachusetts
Institute of Technology (MIT), and the Distinguished Citizen Award from the American
Society for Public Administration.

This afternoon Mr. O'Keefe is going to discuss the politics of energy. Let's welcome
him.

Bernard J. O'Keefe: Thank you, Herman. I'm always glad to be back in the great
state of Tennessee. Most of you realize that Oak Ridge is not only the site of a laboratory
but also the location of our EG&G ORTEC operation, and I see a lot of good friends from
Oak Ridge here today.

When we talk about the energy business and its political effects, we have to consider
a couple of numbers. We must consider that the gross national product of the United
States is now about %2Vi trillion and that energy, which a few years ago was about a
$100 billion a year business, or about 5% of the gross national product, now accounts for
about $300 billion a year, or 12% of the gross national product. It's the magnitude of this
number that makes it very difficult for the public and for elected officials to understand
energy's impact on our society and our economy. This percentage is larger than that for
agriculture, for example, which is about 10%, and is almost half as big as the whole
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federal budget, which is 24% of the gross national product. So when we talk about doing
something about energy, we must consider doing something that is meaningful with
respect to $300 billion.

We can't solve these problems by throwing $1 million here or $2 billion there, which
is generally what is being done through most of the bills and regulations coming out of
Congress. To do anything to affect 12% of the gross national product would require
massive changes in living styles. When we talk about changing our consumption of
energy, we are talking about making massive changes in business, economics, social
concepts, etc. It would be like deciding, with respect to agriculture, not to eat meat any
more or not to drink milk. Changes in energy consumption would have an enormous
effect on the economy and on society in general.

The American public is not ready to accept the magnitude of this problem. The
politicians, who don't understand the problem itself, intuitively sense that the public is
not ready for these changes; therefore, they do nothing besides talk and hand out small
appropriations that have very little effect.

The next thing to consider is that this increased cost of energy has caused and is
causing a massive transfer of wealth. Now, we understand the international problem in
this regard. We realize that hundreds of billions of dollars a year flow from the American
economy and society to the OPEC countries. This is dimly understood and dimly
perceived, but the American public and our political appointees and electees do not
understand the massive transfer of wealth that is going on domestically.

Several hundred billion dollars of domestic wealth has been created by the increase
in value of our domestic resources. This wealth will stay within the country, to be sure,
but as it stands now, or as it has stood, it will accrue only to those people who own the
assets in the ground. It's quite clear that, regardless of whether or not these assets
should be owned, public policy will not allow the current owners to keep this windfall.

The initial political attempt to prevent them from reaping this windfall was price
control. But during the last six or seven years, the realization has come that price control
discourages conservation—one of the three big things that can be done in the next 20 or
25 years—and that, in fact, price control encourages consumption. So there has been a
trend politically toward decontrol, and laws that will gradually decontrol our domestic
energy resources are already on the books. But if nothing is done about this price
decontrol a great deal of domestic wealth will accumulate for the owners of these
resources.

The most prominent and visible of these owners are the major oil companies. And
there is a considered opinion in Congress and in the administration that the major oil
companies should not keep this windfall. The major oil companies, though, are not just
eight or ten chief executive officers with a legal and fiscal responsibility not to give
away, at least voluntarily, assets that belong to them, or, more accurately, assets they
feel belong to their stockholders. Remember that behind the oil companies are the
stockholders themselves, and about 35% or 40% of these stockholders are pension funds. I
doubt that there is a person in this room who doesn't participate in a pension fund or a
health and accident fund that holds oil company stocks and who will benefit by this
increase in domestic wealth or be hurt if it's taken away.

And the stockholders are not the only ones who will benefit. The employees of the oil
companies, the towns in which these holdings exist, and the suppliers to the energy



The Politics of Energy 47

market will profit from this wealth, as will all those who stand to gain from increased
state and local taxes.

The handling of this massive transfer of domestic wealth is a very difficult problem.
There is no easy solution and probably no good solution. But a solution is being worked
out.

The temporary solution for the next 10 or 15 years is embodied in the windfall profits
tax. Through the windfall profits tax, half of the difference between the decontrolled
prices and the base prices will be taxed; the other half of this increase will go to the
current owners.

But this tax really isn't a tax on profits. It's really a tax on production, because the
tax is made whether or not the sale of energy is incrementally profitable. In that sense, it
will certainly be a major deterrent to capital investment in marginally efficient
industries such as refineries. It will also be a deterrent to oil and gas exploration and to
other risk-taking enterprises. But that's the way it's going to go; that's the solution that
is being worked out politically and that will be on the books, I believe, within the next
couple of weeks.

Through this tax, then, part of the windfall profit will go to the current owners,
investors, oil companies, pension funds, and employees; some of it will be used to
stimulate the development of alternative energy sources such as hydroelectric, solar, and
wind power, conservation, etc., but most of it will pass through the terribly inefficient
federal system.

Of the $227 billion to be collected between now and 1990, about $150 billion will pass
into the Treasury and become a source of funds for our elected officials and the
administration. We will have a windfall profits tax that is not a windfall for the oil
companies or for the consumers or for the developers of alternative energy sources but
for the politicans. They'll have another $150 billion to spend.

Given that we have resolved this question of costs, that is, that energy prices will be
gradually decontrolled and that in the next two weeks a final resolution will be made on
the windfall profits tax—how can we solve our balance of payments problem and reduce
our dependence on the Persian Gulf?

Practically speaking, about the only things that can make major contributions are
coal, conservation, and nuclear. Now, I can hear people saying, "I've seen a lot of papers
on solar energy, on wind, on ocean currents, and on other things of that nature; he's just
another big businessman knocking all these alternative energy sources that we need for
the future." But in talking about alternative sources of energy, the word alternative
really means uneconomical, because if these energy sources were currently economical,
they would be currently used. The only way alternative sources of energy ai-e going to be
used is if some fairly devious mechanism can be found for getting the cost back to the
consumer.

I'm not opposed to solar energy, hydroelectric power, or the use of oil shale. My
corporation already has investments in all three, and we are. in fact, pioneering the
development of low-head hydroelectric power. But over the next 20 or 25 years, these sources
of energy will not individually contribute more than 1 or 1l fa to the solution of the energy
problem. Although these things will all be big businesses, they are not going to solve the
energy problem because, as I said before, energy is now a S300 billion a year business in this
country.
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If solar contributed 1 to V/M, that would be a $300 billion to $4V-> billion a year
business, which is not something to be sneezed at. But if solar were practical now, all
those scientists in Oak Ridge would be making silicon or germanium detectors. I'd love
to see the 25 square miles of silicon or germanium detectors needed to power a
1000-megawatt solar power plant, even though the power produced would be dc, which
nobody ever mentions.

There are also political problems in developing these kinds of energy sources. In
Massachusetts, I am chairman of the board of Governor King's Management Task
Force, a group of private businessmen and educators who are trying to solve some of the
problems in the commonwealth. In the North, particularly in New England, the cities
are old, and many of their structures were built in the 1920s and 1930s, when absolutely
no insulation was put into homes. One way to cut energy costs would be to insulate these
homes.

Many of the people who live in these older structures live at the 125% poverty level,
and 80% of their incomes are used for shelter-related costs, which are rental and heating
costs. So we are trying to start a $40 million statewide insulation program. Although $40
million is peanuts compared with the $300 billion involved in the whole eneigy business,
it's important to these cities. All this sounds like a fairly straightforward thing, but it's
terrifying in its complexity.

In working on the program, the first question was: Is there going to be enough
insulation? We thought we had enough insulation until there was a fire in which a
couple of people inhaled formaldehyde fumes from foam insulation and the legislature
promptly passed a bill making foam insulation illegal. So now all the insulation has to
be fiberglass. The fiberglass people tell me, like all good salesmen, that there will be
enough fiberglass, but I don't really believe them.

The next question was: How are we going to determine who should get the
insulation?

To do this, we must "whomp up" a program for energy audits. We must design a
system whereby people can go into homes and examine them to see whether or not
insulation is there. The pilot program alone will require audits of 100,000 homes.

Then we will have to determine how people get their money and their credit and how
much of the cost of the insulation should come out of the $40 million. It will be different
for different income levels. Then after the money is allocated, another audit will be
necessary to make sure that the money wasn't spent on booze or broads, which is known
to happen in such circumstances.

Next came the question of who is going to pay for the programs. It's the governor's
program, but he had made a no property tax pledge, and we couldn't get a sales tax
through the legislature. So we bludgeoned the suppliers into paying for it because, again,
the cost has to be passed on to the consumer in some way that he won't know about. We
negotiated with the public utilities commission to allow both the gas and the electric
utilities to include the cost in the rate base and to allow the oil distributors to include the
cost in their price. Ultimately, the cost will come back to the consumer.

Of course, there's now a big fight going on among the distributors to see who's going
to pay for what; the electric utility, for example, says that homes heated by electricity
are already insulated. And this is just one program.
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Now, let me tell you about a couple of programs that EG&G is involved in. For one,
we are pioneering the development of low-head hydroelectric power in the United States.
Low-head hydro is an arbitrary term applied to dams that are less than 20 meters, or 60
feet, in height. Until recently, low-head hydroelectric power was too expensive for use in
the United States; the Europeans, however, have used it for years. Low-head hydro uses
a different turbine than is used in large-scale hydro. This different, but well-developed,
technology is called a bu!b turbine; it goes into the stream of water rather than
transferring it vertically as is done in the larger installations.

However, for low-head hydro to be economical, there must be tax incentives;
particularly necessary is the investment tax credit.

In January 1979, Tip O'Neill and all of the New England congressmen proposed a
special 10% increase in the investment tax credit for low-head hydroelectric projects.
O'Neil) got this credit included in the windfall profits bill as an up-front tax credit, but
the House decided they didn't want any up-front tax credits and knocked them all out.
Russell Long in the Senate put all the credits back in again. So, as of about two weeks
ago, there was a stalemate in the Conference Committee. Senator Gaylord Nelson and
Representative Carney were handling our side in the Conference Committee—after a
year and a quarter of lobbying, we had it all set up.

But, low and behold, Russell Long decided to go home for Mardi Gras and worked
the staff until 11:30 the night before he left, and they forgot to put in the credit for
low-head hydro!

We called him in Louisiana Tuesday and got him to agree to put the credit back in.
As of the night before last, it was back in. It must be gospel, too, because I read about it
in the Wall Street Journal this morning; however, it talked about an 11% tax credit. I
called my office and asked why it was 11%; they didn't know. But there it is, and don't
say anything about it.

Keep in mind that projects come to a standstill during all this. During this whole
year, we have been stalled on the low-head hydro project because we can't make the
investment calculations. We have, however, been able to work on a few dams; we're
putting in 15 megawatts in Lawrence, Massachusetts.

People say we're solving the energy problem with low-head hydro, but we're not. It
would take seventy-five 15-megawatt Lawrence dams to equal one 1000-megawatt
nuclear plant, and there aren't 75 such dams in all of New England. But it will help.

Another project I have proposed for EG&G is a synthetic fuel plant. This would be a
coal-burning plant that would generate medium-Btu gas for use in generating electricity
in a combined-cycle generator along with methanol.

The concept has three enormous advantages. One is that it removes the sulfur from
the coal as hydrogen sulfide, which can be reduced to elemental sulfur and either
given away or thrown away. Second, the slag is deposited in the bottom of a gasifier,
and so nothing goes up the smokestack, making it, next to a nuclear plant, the
environmentally cleanest plant possible. The third thing is that because we can load
balance between electricity generation and methanol generation, we can work the
gasifiers at a 90% factor. These three things should make the synthetic fuel plant
competitive with oil-burning plants.

Although we've only just started designing the facility, we announced two weeks
ago that we've already bought 3800 acres in Fall River, Massachusetts. The reason for
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doing things this way is that had we spent a lot of money designing the facility before
the site was chosen and the announcement was made, then when we had announced the
project, everybody would have come out of the woodwork with complaints. Like most
people trying to develop an energy project, we would have made a big investment only to
have things drag on for years.

I announced that we will take a year to design the plant and to check the
environmental and federal regulations. If, at the end of the year, we feel that we can go
forward, we will do so; otherwise, we'll only have made paper investments and can use
the land to grow timber for wood-burning stoves or something like that.

I also announced that we have one big room especially designed to hold the red tape;
we call it the Jane Fonda Room. When I addressed the League of Women Voters, I called
it the Tom Hayden Room.

The governor has put together a task force for us under the secretary for
environmental affairs, and in the few weeks since I announced the plant, the task force
has put together 22 pages of one-line descriptions of federal regulations or
environmental permits that we will have to have or to comply with. I haven't seen the
list yet and don't know how many lines there are to a page, hut at 30 lines a page, that's
B(j(> regulations, laws, or permits related to one synthetic fuel plant. So the politics of
such projects are tough, and companies like EG&G are going to pursue them only to the
extent that they can get assistance and reasonable returns on their investments.

Politically, the prospects for doing this are still not very good, because this country
is not as rich as we thought it was. The gross national product really defines the
material standard of living of the country, and in many ways, it's a zero sum gain. The
5% of the gross national product that wo are sending to the Persian fiulf cannot be
replaced without an increase in productivity, and, consequently, the standard of living of
everyone in the United States is being reduced by 5%.

Now the publicdoesn't realize what is happening, and the politicians can't accept it. So,
they keep adding federal programs and inflating the currency, unwilling to recognize that
the American public has had a 5% pay cut.

All these politicians are not snide or stupid. F talked to one congressman recently
who said, "Mr. O'Keefe, I understand what you want to do, and I understand what I
should do for my constituents. But doing things like stopping inflation and increasing
productivity and cutting back on government programs, which are needed to help my
constituents in the long run, it would take ten years, and in that period of time I will
have been defeated for election five times." So the short-teim outlook, I have to say, is
bleak. And it will continue to be bleak until we stop kidding ourselves.

In the long term, though, the country still has the ability to solve the problem. To get
back the 5% of our gross national product that is going to the Persian Gulf, which, if
nothing is done, will become 8% and then 10%, we must increase the productivity of the
economy.

In the 1960s, the productivity of the economy went up 3Vyjii per year. Right now this
growth is zero or negative. Politically, to increase productivity and thereby solve the
energy problem, we must cut down on government regulation, restore incentives for
capital formation, and restore incentives for risk takers such as my own company. We
also must help exports rather than hindering them as we are currently doing, for we are
an exporting country. We must realize that the real political solution to the energy problem
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cannot be measured in Btus or kilowatt hours or barrels per day but by a gradual realization
that we are a poorer nation than we used to be, that we must stop inflation, and that we must
increase the productivity of the American economy.

When we learn to do these things, we will solve the energy problem. Over the last
200 years, the United States has solved problems such as welfare and diminishing
resources while doubling the standard of living of each generation. If we stop inflation
and restore incentives for productivity, we'll be able to solve the energy problem and get
back on the track that has been the American heritage. Thank you.

Dr. Postma: Are there questions for Bernie?
John Shacter (Union Carbide Corporation): Do EG&G and other companies

have active programs to encourage their employees, stockholders, and other allies to
become more public relations oriented so that the message you're giving us can be
multiplied and things can perhaps be turned around?

Mr. O'Keefe: Yes, we do. But most of the public is pretty complacent about the
problem. It's a difficult thing for thf average person to accept and understand. It's like
the example I used of the constructioii of power plants. If plants could be financed and
paid for as they were being built instead of 10 or 12 years later, then we'd be better
off—but this is not allowed by the legislators.

What do you tell a man who is worried about sending his kid to college or making a
payment on his automobile? How do you convince him that if he pays an increased
electric bill now he'll be better off ten years from now? He just isn't going to listen. But
that's what we have to convince him of or else we will have to do what the politicians arc
doing and get these things paid for by devious means. We keep trying, though, and
that's one of the reasons I'm here.

Delmer Berg (Tennessee Valley Authority): You mentioned conservation as one of
our solutions to the energy problem; however, politically, conservation has actually been
discouraged. For example, we bury our nuclear wastes instead of reprocessing them and
conserving the usable parts. What kinds of programs are companies like EG&G
undertaking to reverse this trend?

Mr. O'Keefe: I happen to be conducting a personal crusade on the problem of
nuclear waste disposal, and I have a solution. In fact, I'm spending a day a week on this
question and have written a paper, which I'll send you a copy of, on what is generally
believed to be a workable solution.

Briefly, we can dry-store wastes in tunnels at the Nevada test site for 3/i <> of a mill per
kilowatt hour of electricity. The problem of contaminating the storage system or the water
supply doesn't exist because there have been 300 nuclear detonations at the site, and the
area has to be guarded. As I told the governor, if the Nevada test site leaks, it'll have to be
fixed anyhow. So I think I have solved that problem.

Bill Fulkerson (Union Carbide Corporation): In your conservation work in
Massachusetts, are you directing attention to the possibility of fuel switching? As I
understand it, most of the buildings in New England are oil heated. What about
switching to gas, thereby conserving the commodity that is causing part of your
dilemma?

Mr. O'Keefe: We are converting a lot of power plants to coal. Although we have
had more stringent air pollution rules than anywhere else, we finally convinced people to
relax some of the regulations, and a number of power plants have been converted to coal.
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Of course, there is a so-called gas bubble that has resulted from the decontrol of gas
prices. About the time the plants that were originally converted to oil from coal are
converted to gas, the gas bubble will go away, and I don't know what will happen. But
there's not much you can do in the private home.

Mr. Fulkerson: Yes, but I'm not talking about a net increase in gas use. Shifting
the utilities in Texas and Louisiana from gas to coal or nuclear and using the gas in
New England to heat homes and buildings is a substitution that would require the sort
of politics you are talking about. This wouldn't cause a net increase in gas use, but it
would effect a net decrease in the use of oil.

Mr. O'Keefe: You're right, but this would be very difficult. The northeastern
congressmen, almost to a person, vote against price decontrol because of the heating oil
problem. I tried to sell Teddy Kennedy on my solution for nuclear wastes by having Jerry
Wiesner, president of MIT, who is a close friend, send a copy of my paper to him. Four days
later, Kennedy was recommending that they convert Seabrook to coal. I don't think I
convinced him.

And the result is that, except for things like the investment tax credit for low-head
hydro, the political opposition in the Northeast to almost all possible solutions is very
strong. What they really want are price controls, so it's hard to get anything else
through. But we keep trying.
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Ruth Faulkner, Assistant to the President, Salt River Project / /

Dr. Postma: Our next speaker is Ruth Faulkner. Ruth is the assistant to the
president of the Salt River Project, a water and power utility in central Arizona. In
addition to her executive responsibilities, which include developing communications
programs about the Salt River Project, she serves as a troubleshooter on task forces
on local, state, or national problems of concern to the utility and on special
community-related problems. Ruth is currently completing the first year of a two-
year term as the national chairman of an organization called NEW, Nuclear Energy
Women, which is comprised of women professionally involved with all aspects of nuclear
energy; she also chairs a number of special energy and environmental programs. Ruth
has a bachelor's degree in business administration. This morning, her topic is
"Technology—Today's Blue Chip." Ruth, thank you.

Ruth Faulkner: Technology is the devil incarnate! Human beings must be
humanists—especially the technocrats! Establishment is to blame for everything!

Those statements are just a few the antitechnologists are making, and they are the
basis and background of the antitechnology movement.

Today, I want to discuss three aspects of antitechnology: its roots, its current status,
and actions or inactions. I am not speaking as an expert on antitechnology. My personal
experiences and observations as a proponent of nuclear energy, plus excellent resource
materials,1 provide the basis for my comments.

Technology is the devil incarnate? Human beings must be humanists—especially
the technocrats? Establishment is to blame for everything? That's right. These are the
cornerstones of the antitechnology movement—a movement that started in the
midfifties, that gained momentum in the sixties and seventies, and whose results we are
reaping today.

Technology, according to the founders of the antitechnology school, has become a
"bete noire," a black beast, inhibiting our emotional development. Man's basic nature
was formed in fields and forests, and he is therefore not suited to the technological
world. He has merely accommodated himself to the "horrors of modern life." Rene Dubos,
author of this last quote, received a Pulitzer Prize in 1968 for his book So Human An
Animal.

'Samuel C. Florman, The Existential Pleasures of Engineering, Si. Martin"* Press, New York, l!17fi.
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In the 1970s, the Greening of America, by Yale law professor Charles Reich, spoke
out on behalf of the youthful counterculture and Reich's dedicat;on to consciousness
raising. It was here that the term "bete noire" was first applied to technology, and Reich
has become the high priest of this movement. The underlying commonality of the five
leading antitechnologists is this: a belief that technology is something having an
existence of its own.

Proponents state that technology claims priority over human affairs. Six basic
themes run through the antitechnologists' message:

1. Technology is a "thing" or force that has escaped from human control and is spoiling
our lives.

2. Technology forces man to do work that is tedious and degrading.
3. Technology forces man to consume things that he does not really desire.
4. Technology created an elite class of technocrats and so disenfranchises the masses.
5. Technology cripples man by cutting him off from the natural world in which he

evolved.
6. Technology provides man with technical diversions that destroy his existential sense

of his own being.

The antitechnologists continually contrast this "abysmal technocracy" with three
cultures they consider preferable: the primitive tribe, the peasants' community, and the
medieval society. They blame the leaders of the Establishment, as assisted by
technologists, for bringing about the downfall of man.

Now let's look at the current status of this movement.
In 1979, -Japan, Germany, and France outpatented the United States. Where the

technology and the mastery of skills necessary to produce such scientific feats as radio,
television, and a space program were once a hallmark of the United States, they are no
longer—the desire to pursue such endeavors has somehow become an export.
"Old-fashioned Yankee ingenuity" has become a foreign term.

The United States is facing a technological depletion! This seems to be a result of a
fundamental disenchantment with science and engineering. Students are not interested
in the revelations of the test tube, nor are they interested in the satisfaction of design,
construction, and completion.

As part of their concern about the harmful effects of technology, the anti-
technologists disdain the activity of technology. They accuse engineers and scientists of
being half-persons who manipulate the world and deprive people of the emotions and
experiences that are the essence of the good life.

Today's political indecisiveness has obviously been influenced by antitechnologists.
The increased gross national product reflects, not an increase in productivity, but rather
the effects of conservation. Although conservation is indeed part of the solution to the
energy situation, it is also a finite resource.

Let's review the six dogmas and respond to them. First, technology is a thing or
force of its own, splitting our lives. Such an outlook discounts completely the integrity
and intelligence of the ordinary person. In fact, one of the essential features of
antitechnology is pity and disdain for the individual citizen.

This holds true for dogmas 2 and 3, which assert that technology forces man to do
work that is tedious and degrading and forces him to consume things he really does not
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want. A recent Gallup poll asked the question: "Is your work satisfying?" Eighty to
ninety percent of those responding answered yes. Does this support the antitechnologist
claim that man's work is degrading?

The next dogma states that the "technocratic elite" are taking control of society.
This would indicate that technology is compelling people to act against their own
interests. Granted—there will always be people who will take advantage of others.
However, the facts are that in technologically advanced societies there is more freedom
for the average citizen: life expectancy is longer; jobs are better and better paying; and
life-styles are greatly improved.

To the charge that technology is cutting man off from his natural habitat—the fields
and forests—stated in dogma 5, we should answer that man is abandoning his natural
habitat by choice rather than because of technology. People in all parts of the world
seem to prefer living in cities, villages, apartments, or suburbs. Those who do live in
rural areas exclusively, particularly in underdeveloped countries, can survive only
through extremely hard physical labor. For the most part, all people are seeking the
benefits of an urban life-style.

And, finally, dogma 6 charges that technologists are unfeeling of man's existential
being. The antitechnologists overlook the fact that an ordinary person considers himself
happy when watching television, listening to a stereo, or enjoying other recreational
activities that, but for technology, would be nonexistent or, at least, available only to
members of the elite society.

Millions of underprivileged families in the world want adequate food and shelter.
After adequate food and shelter are attained, people then wish for a better life-style. They
want special vacations and tickets to cultural events, nice things for their homes, and
lovely clothing. The illiterate want to learn to read; they want education, and more
education. They want their sons and daughters to become professional people. Millions
of people are involved in attaining the grand prize, which is? Everything that life has to
offer!

The antitechnologists are frightened. They counsel halt and retreat. They counsel no
growth. They claim that technology is leading us astray. But people are not buying that.
Having worked hard and evolved through the many ages to the present time, people
enjoy and want the good life. Although there are some exceptions and some extremes,
most people desire the good things in moderate amounts. The problem arises only when
we put all these moderate desires together and find that there is not enough of the good
things to go around. In his prologue to Family of Man, Carl Sandburg states that "alike
and ever alike, we are on all continents in the need of love, food, clothing, work, speech,
worship, sleep, games, dancing, fun. From tropics to arctics humanity lives with these
needs so alike, so inexorably alike."

A century ago, Schopenhauer stated that the will presses forward relentlessly in
each 'iving creature, heedless of its inevitable conflict with itself. Will, or life force, or
human nature, whatever we wish to call it, is what is at the roots of both our problems
and our progress. Technology is merely one expression of this force; therefore, it is
illogical to blame only technology. If we blame technology, we should also blame the
impulse to seek beauty, which we call art, or the impulse to seek truth, which we call
philosophy. The sources of man's dreams and desires are the urges that drive him ever
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onward, never letting him rest. Man's technological skills may have been responsible for
the invention of the automobile, but he wants it and uses it because of his craving for
new experiences.

We have long neglected the history of technology, and, until recently, we have
neglected participating in activities that rebut the antitechnologists.

The promises of the antitechnologists cannot be fulfilled; the promises of technology
can be. Every classroom is a factory for restless and questing human beings. Education
widens horizons, raises expectations, and whets appetites—not only for intellectual and
spiritual experiences but also for a share of worldly goods.

And, so, we are now at the action, or inaction, part. Let's talk about inaction.
Everything attributed to the antis will be accepted as fact—if the public hears

nothing from the technological organizations. For if we say nothing, we validate the
other side. Let's consider the effects of inactivity, of which there are numerous fine
examples. The one I use is from the industry I represent, the electric utility industry.

This industry once lived in an idyllic environment. Our situation was somewhat
analogous to that of the benevolent grandfather: everyone needed us, loved us, and
wanted us. We disregarded the early clues of change.

When Environmental Protection Agency regulations forced the first rate increases, a
slight alarm set in. When citizen activists opposed rate increases and prevented the
construction of generating stations, we knew the horse was out of the barn, and we
couldn't even take the time to try to lock the door. Then came the first oil embargo. At
that time, we started trying to really communicate with our customers about our
situation. Concurrently, the nuclear energy part of our industry began to take the heat.
Although programs were under way to educate the public, their effectiveness was
difficult to measure. When nuclear energy eventually roared at Three Mile Island, the
attention was, at first, paralyzing.

To its credit, and out of sheer necessity, the utility industry and all related
components mobilized to communicate. Much of the dinosauric communication methods
and messages were discarded. The industry unified in the common offense of telling its
story, in solid layman's language, consistently, repeatedly, in all echelons. And it must
continue telling its story.

Ladies and gentlemen, what more graphic example is possible of a battle (for that's
what it is) ebbing and flowing with losses and wins?

Decisions that affect all of us are today made by the public. But we are the public
also. Certainly silence, hence default, is neither our style nor our role. With the present
undulating rhythm of antitechnology, what action can technologists take? What
motivator will cause politicians to make decisions worthy of the trust inherent in their
responsibilities? What will cause technologists to take the best defense, which is, of
course, a good offense? As always, the answer lies within ourselves. Most people still
trust the integrity of the science and engineering professions.

With each situation that arises to bring the "horrors of technology" to people's minds
(Three Mile Island, DC-10 crashes, railroad tank car explosions), a new surge of
antitechnology appears. But now the concerted voice of the professions, the sciences, is
louder and clearer. It is rebutting the accusations, and it is time. It is time to remind the
users of technology of the benefits of technology, for the users—and all of us, including
the antitechnologists, are users—have, by choice, enjoyed the fruits of technology.
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The technologists now perceive the activist role as one they must assume. The
general public has been confused; its foundations have been rocked by charges made by
antis of all sorts. The silence in the ranks of the technologists had been deafening—until
last year. Until the events of Three Mile Island. Until international affairs took
Americans hostage and invaded Afghanistan. Until now.

These events shocked and unified the technologists and the general public. These
events created a reaction among the technologists to act. To listen to the questions of the
general public and, more importantly, to answer those questions. To speak with pride
and conviction of their respective fields. To encourage students to enter the technology
professions in order to contribute their imaginations and ideas to improving the "good
life." These are the actions that must be continued.

It is commendable that so many "technological" organizations are joining to speak
on their own behalf. A conference such as WATTec acknowledges the desire and need to
restrict the freewheeling field that the antitechnologists have had until now.

I urge you to become capable and effective speakers. Translate your knowledge from
technical jargon into everyday language. Make yourselves available to all types of
organizations—church groups, civic clubs, other technical societies, farm organizations,
schools, women's organizations—to inform the general public—the wonderful "normal
majority," as Will Rogers called it.

Ask that your organizations be allowed to present programs. Tour those facilities
under discussion and learn from the people who are making responsible decisions.
Listen to the antis and ask them questions. Make them verify their statements. As to
debates, although it's necessary that we hear both sides, we have been providing the
forum for the antis far too long! Therefore, I suggest you request that the antis present
their side of an issue at one program and that the pro side present theirs at the next.
Let's stop fueling the antis engine! Join pro groups such as Consumer Alert or Nuclear
Energy Women. Write and phone your local media when they present an unbiased report
or editorialize the pro views. Also let them know when you think they distort the facts.
They, too, respond to that normal majority. Communicate as well with your elected
representatives, congressional to local. It's lonely when they take courageous stands and
think no one else cares. Let them know that you commend them, that you hear and back
them.

Albert Einstein said, "It stands to the everlasting credit of science that by acting on
the human mind, it has overcome man's insecurity before himself, and before nature."
This is the blue chip of civilization; in other words, "we never had it so good." Let's keep
it that way! Thank you.

Dr. Postma: Are there any questions for Ruth?
Howard Bauman (Union Carbide Corporation): You said that since Three Mile

Island the utilities have been communicating with the people, and you implied that this
communication has been successful. I don't really see any evidence of this and was
wondering if you could give some examples.

Ms. Faulkner: It's very different today from what it was before Throe Mile Island.
Before, we who supported nuclear power thought that we were communicating, but I
don't think anybody was really listening. Three Mile Island caused us to become very
analytical of our programs and of what we were saying. It also caused us to take one
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heck of a hard look at the industry itself. Consequently, as we all know, there have been
numerous technical and training outgrowths of Three Mile Island.

In traveling around the country, I find that the difference in audiences' attitudes is
that their questions are less hostile; they are now requesting information and
clarification. Many, many more information programs are being requested. We can't
force people to decide our way, but we can provide the information that will enable them
to make a decision that's based on fact.

I also sense a change among students. Since, not only Three Mile Island, but also
the taking of the hostages in Iran, it seems that students, the young people that we
hadn't been sure we were reaching, are taking a different tack. Realizing that the
hostages are human beings and are their fellow Americans, they are very touched about
what has occurred. They're saying, "What will give us a release from the hold that the
Middle East has on us? Well, if it's nuclear energy, let me hear a little more about it.
Maybe I wasn't listening before."

These are the measures that we can point to. Also, requests to Nuclear Energy
Women for additional programs have increased dramatically.

May I make a plug for that, by the way? Sandra Plant, who is with the Clinch River
Breeder Reactor Plant Project, is the regional chairman for this area. Sandra, would you
stand up and identify yourself so that interested people here can talk to you about the
organization. Thank you.
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Dr. Postma: Our final speaker today is Hans Landsberg, who, in my estimation, is
probably the premier engineering economist in the country. One of our recent presidents
once said in despair that he wished they made one-armed economists, because every
economist he met said on the one hand this and on the other hand that. I think you will
find that Hans Landsberg is a one-handed economist.

Mr. Landsberg received a law degree in Germany, a degree from the London School
of Economics, and an M.A. in economics from Columbia University. For the last 20
years, he has worked at Resources for the Future, which, again, in my opinion, is one of
the premier study groups in the country; when RFF, as they're known, says something,
you can bank on it having a background of thorough study and being right insofar as
human beings can be right. In the last six months, a number of books have appeared
about the energy problem. Some of them are well-written but do not contain a lot of
facts; some of them have a lot of facts but are poorly written; and some of them are
totally wrong. Hans Landsberg was chairman of a very prestigious group of people who
contributed to an excellent book about this problem, Energy: The Next Twenty Years. It
reads well, and it makes sense, even if you're not an economist.

Hans is going to talk to us about energy policy do's and don'ts for the 1980s. We've
heard a lot about what will happen in the year 2000 or 2020. The only problem is how to
get there, which is what Hans is going to tell us.

Hans H. Landsberg: Thank you very much. I have been wondering why a bunch
of engineers would ask an economist, a member of the science usually known as the
dismal science, to come to the podium. My only explanation is that misery seeks
company. Or perhaps I'm the last speaker because you wanted to be sure everybody was
out of here by 4:30; if so, I will try to be dismal.

I think Dr, Postma is absolutely right. We have become fascinated with the year
2000 and sometimes forget that we have 20 years 10 go. The economist John Maynard
Keynes was famous for saying that in the long run we are all dead. I now think he was
wrong. I think that in the short run we are all dead and that in the long run everything
straightens out. Tastes change, capital turns over, we discover new things, and
technology takes over. So the long run is really not very disconcerting. I'd like to stop
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living now and start again in 2010 when all these things will have happened, but of
course I can't. We have the eighties ahead of us, and although there is nothing magical
about a change of decades, at least it gives us an opportunity to gather our thoughts and
see what we are up to.

I'd like to discuss some things that we ought to do and some things that we ought
not to do in the 1980s. I will be grossly simplifying, and I will skip as many subjects as I
will touch. In your questions I'm sure you'll ask why I didn't talk about fusion energy or
geothermal energy or Africa, etc., and the answer will be that I had only 10 minutes to
speak.

To start by simplifying, I think that since 1973 we have had two problems: a
short-term problem—namely, the contingency of a sudden interruption of oil
supply—and a long-term problem—the adjustment to high and rising energy costs
accompanied by a transition away from oil and gas. These are the two problems we have
to keep an eye on.

Correspondingly, we have two tasks. For the short term.Ve need to find ways to
lessen the chance of an interruption in oil supply and to reduce the harmful effects
should it occur. For the long term, we must make demand and supply adjustments at a
minimum cost to economic growth, consumer welfare, international order, and
environmental values. And that is a tall order.

Nonetheless, we have not been doing nearly as badly as some people think. Looking at
the statistics, measured in a grossly simplified way by the relationship of energy use to
the gross national product (GNP), we have, in the last six or seven years, become about
10% more efficient in energy use. This percentage has nothing to do with the ups and
downs in the economy; it is adjusted for that. And it has nothing to do with inflation.
Had we maintained the relationship between energy and the GNP that existed in 1972,
we would now be using about AV-> million barrels of oil a day more than we are. That is a
considerable savings. I'm not suggesting that we saved in oil, but we did save in oi)
equivalence.

The savings from 1978 to 1979 was particularly spectacular, as you will see when the
figures hit the media. The GNP grew by 2.3% from 1978 to 1979, and energy use by only
0.3%. This gives a coefficient for that year that is lovely to behold; it won't last, but it's
nice. There were some special reasons for these figures. In the middle of the summer you
couldn't get any gas, so you couldn't use it. Also, the summer and winter were both fairly
mild. Nonetheless, it is a welcome sight, and it continues a ten-year record of a declining
ratio of energy consumption to the GNP.

The trouble is that the decline started in 1970, not after 1973. Although prices
actually did begin to rise slightly in 1970 and we are therefore not totally wrong in
saying that the effects of price increases on energy use have become visible, you can't go
very far on that. It's like an election—it's won if it's won by one vote; it's hard to tell
whether it was you, me, or anybody else who cast that vote. In thatsense, you cannot
directly relate rising energy prices to the decline in energy use. Nevertheless, it is true
that the number of Btus consumed per dollar in GNP and constant-dollar terms is at a
historical low. And my guess is that this ratio will continue to decline, which is welcome,
not dismal, news.

Something else has happened: conservation has become respectable. It is no longer
solely the property of well-meaning people trying to do the right thing. Part of the credit
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goes to the Harvard Business School, which came out strongly in favor of conservation
and thereby helped very much to make it respectable. The problem is that we still have a
long way to go; we must not relax and coast along now that conservation is under way.

I usually don't use the word conservation. I prefer the term efficient use of energy to
get away from the connotation that it's the right thing to do. It's like when you toll
school children not to step on the grass and they deliberately step on the grass. Efficient
energy use is not easy to achieve because it involves so many decision makers. Building
a plant, for example, requires only a few decision makers. Practicing better energy use,
however, involves the whole population, and the problem is how to influence and
motivate everyone.

There are three do's involved in the solution. One is do give people technical and
economic information. If they don't have that, they won't do the right thing. They won't
know whether to turn the ignition key off when they're at a traffic light or to leave it on.
They won't know whether to let the air conditioning system run all night or (o (urn it off.
People have to learn about annual life cost as opposed to acquisition cost, and so on.
They need that information, and they need it badly.

Second, we do need some regulation. In general, I'm not a great admirer of
regulation, but as one of my friends used to say, there are times when you have to rise
above principle. In this case, I rise above principle; I think we nvvd some regulation to
nudge the slower moving market forces.

And, third, we do need subsidies for conservation—largely to offset the- subsidies
given to most energy sources in one way or another. One has to be careful, because one
can spend a lot of money that is very cost ineffective, but I think there is a case lot-
putting conservation on the same footing with the energy supplies. Also, conservation
does have some social merit that should be, but is not, reflected in the prire.

Now, all these, that is, better information, regulation, subsidies, etc., will go for
naught unless we allow prices to reflect the true cost of using energy. You say to me that
we are already on the way. Oil will be deregulated by September 1!)S1. and gas by l!)h.">.
That is true; it's all on the books now and it is moving. But what 1 am saying, and here's
my first don't, is don't backslide.

As energy costs increase, it will bo very tempting to slap controls back on. This
would be very regrettable, because we would be continuing our current system whereby
we tax domestic oil to subsidize imported oil. The allocation entitlement system, because
it averages the price of imported oil with that of domestic oil, has so diluted the
demand-reducing impact of the high cost of imported oil that the system has. in fact.
encouraged us to import more oil than we would have otherwise. Also, I think price
control interferes with the return to indigenous sources. So let's not backslide. Let's keep
to the schedule of decontrolling oil by 1981 and gas by 19S5—but it's a long way to m>.
particularly for gas, and nobody knows what's going to happen along the way.

There are two main problems with price decontrol. One is the effect on inflation: the
other involves what are usually known as equity issues.

Regrettably, decontrol will add some percentage to inflation, maybe two points for a
short while and then less, but we can't avoid it. It is a bullet we do have to bite, and there
is never a right time for doing it. If inflation begins to abate, we say. "U't's noi interfere
with it—it's abating"; when it's rising, we say, "Let's not make it worse"; and when it's
stable, "Let's not get it started." So no situation is really right, and we simply must
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reconcile ourselves to that. Actually, most of the inflation factors are not related to
energy; of the current 13% inflation rate, only a small part is caused by rising energy costs.
But neither now nor in the question period will I tell you what I think about inflation
and how to cure it. If I knew, I wouldn't be here.

The equity question is perhaps the more tricky one and has long stood in thi1 way of
decontrolling prices. It is true that higher energy prices affect different people
differently; the effects vary with income group, region, or any division you want to
establish. My answer and the answer of the group that contributed to Energy: The Next
Twenty Years is that price control is an inefficient and lavish way of making energy
cheap for everybody in order to help the few who need assistance. 1 think help can be
targeted with relative ease to those who need it without taking a meat-ax approach that
makes energy cheap for everybody. We have to be aware that there is a problem and that
it is a devisive problem, but it can be handled intelligently by assisting only those in
need of assistance.

On the whole, I would say that we ought to take advantage of market forces
wherever we can to avoid regulation. Hut market forces do work slowly, and we're in a
hurry. There are a lot of ruts in the path we're taking.

I do believe there is a place for government intervention in helping smooth the road to
greater efficiency. The most obvious example is the miles-per-gallon regulations. These
regulations are working, and I have no doubt that by 1985 we will reach the target level of
27.5 miles per gallon. That's the target the Environmental Protection Agency is working for
on their tests; on the road, the cars will probably get less. I personally would have preferred
a heavy tax on gasoline. For although the regulations make more efficient cars available,
they do nothing about our driving practices. In fact, to some extent, they're counterproduc-
tive. Because cars now get 30 instead of 15 miles per gallon, you can go places you never
would have dreamt of driving to before. But, although there is a problem, we are certainly
moving fairly rapidly in the right direction.

Another of the do's for the 1980s is to begin thinking about what we will do for an
encore after 1985. I doubt that we will stop at the limit of 27.5 miles per gallon; we
should start thinking now, in 1980, of how we're going to follow that up so we can
prepare ourselves.

I have said that conservation, or greater energy efficiency, is a hard thing to bring
about even though everybody wants it. I singled out cost as one of the major reasons and
simply said that we ought to stick with our resolve not to go hack to price controls. But
there are other factors.

One is that the public has received conflicting signals regarding the future availability
of energy resources. One time they're told that there'll be plenty of oil next year, and then
they're told that oil will be in short supply. The publicis confused. I'm not saying that those
who put out these signals are wrong; it's very difficult to make these predictions. But one
must recognize that it is hard to get people to be consistent in their resolve to be more
efficient if they receive conflicting signals.

Another factor is that until now people simply have not had energy-efficient
machines or cars or appliances or facilities at their disposal. .Some people say that 1979
was the year that Detroit turned around and that the Geneial Motors X cars are the
American cars that have finally made it. Maybe so, but it's taken a heck of a long time
to get there. Meanwhile, 22% of the automobile market is imported cars; it's bard to see
why thuy could do it and we couldn't.
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In any event, the regulations have put before the public cars that, even though (hey
require a wait of three to six months, are, in fact, efficient. So the supply of
energy-efficient facilities is increasing.

Finally, there are various institutional, for want of a better word, problems with
energy conservation. Many of these are related to housing. Automobiles and housing are
the two big items in private energy consumption, and private consumption accounts for
almost 40% of our total energy consumption.

In housing there are too many different interests pursuing different objectives: the
landholder, the developer, the renter, the builder, and the appliance manuiacturer all
have different aims. Another problem is that multiunit dwellings don't have individual
meters. One person's saving doesn't really do him any good; somebody el.se reaps the
benefit. So a person has no reason to cut consumption other than his conscience. In the
long run, I don't want to rely on anyone's conscience for energy efficiency.

We still have various problems, and therefore, although there is an enormous
potential in the private sector for energy efficiency, we should not relax and think that
we've got it made, no matter what the statistics show.

In industry the problem is far easier, because to industry energy is simply a
component of cost and the lower the costs the better. The major industries are very close
to the targets the government set in about 1975; in fact, some industries have exceeded
these targets.

The first wave of energy efficiency in industry is just about over. It involved
tightening the nuts and bolts, housekeeping—cleaning, using waste heat. etc. The
second wave will take much longer because it will involve changes in processes and
materials, abandoning old equipment and maybe even old facilities, relocations, etc.

But in that sense, industry does not have the handicap that you and I as private
consumers have. Most of us don't keep books and therefore have no good monitoring
device. The checkbook is one device, but other things go into the checkbook besides
energy expenditures.

In the area of transportation, rather than pursuing the miles-per-gallon regulation, I
personally favor updating the federal tax. The c r e n t federal tax on gasoline is an
absurdity. It was set at 41' per gallon in 1.980 and has stayed there ever since. The state
taxes run between 6'/i4' and 8C\ averaging about 8<T, and most of them were also set in
1960. So the 12C tax set in I960 is now, in real dollars, less than (iC a gallon. For starters,
the least we should do is reestablish the relationship between the cost of gas and the tax
or, otherwise, simply upgrade the tax in terms of inflation. That alone would probably
mean an additional 20<f in tax at the pump, and I think it v mid matter, since even the
current price matters.

You may think I'm crazy, but I think energy prices are too low. In relative terms.
until 1979, energy prices did not increase much faster than the general inflation rate. In
Europe and Japan, the taxes on gasoline run from about 88C to SI.f>0 per gallon. We have
a long way to go in putting our gasoline house in order, so to speak.

Let me just say parenthetically that I do not see rationing as a long-term solution. I see
it as a standby for short-term dire emergencies. Notwithstanding the general conception
that rationing is by far the fairest thing, I think that in the long run it's probably the most
devisive, inefficient, and unfair method of allocation. When you begin to think about what
must be done to make it fair, it turns out that 600 different categories will need and get
priority treatment and that the general consumer who is not a doctor, farmer,
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schoolteacher, or commuter will find that he gets so little that he'll be mad at everybody
else. Here, then, is another don't. Don't think of rationing as a long-term device for
allocating higher fuel costs or the impacts of shortages. It should be used only in an
emergency that you can recognize as an emergency.

In the housing area, it is much more difficult to say what to do. The Department of
Energy is now considering so-called building energy performance standards, or BEPSs,
which they have submitted for review throughout the country. The department is on the
right track, for my money anyway, by not establishing these as regulations. They are
looking at performance and not specifying how to get there. The standards say, in
essence, that a house of such and such configuration should not consume more than X
Btus. They do not say that you must have 3 inches of concrete and 2 inches of
something else or that the dimension of the room must be such and such. In that sense,
the BEPSs set a very good precedent for giving the objective but not the way of getting
there; let the people find their own solutions. The BEPSs are one of the few firsts in this
line. Usually the government tells you precisely what you're allowed to do and not do.

The BEPSs are not yet enforced, however, and one of the problems—a real
problem—is that they may not have any enforcement behind them. Enforcing them
would require an awful lot of very costly policing, and the only ones who would gain
would be the lawyers. On the other hand, without enforcement, what have we got? It's a
real problem that will have to be solved, but, as I say, I'm happy that at least the way of
establishing the standards is a good one.

Let me quickly recap what I have said so far regarding demand, casting it in do's
and don'ts.

Don't revert to price controls.
Do impose taxes or fees on oil.
Do start thinking now about the post-1985 miles-per-gallon regulations.
Do subsidize conservation practices, but watch the cost efficiency. Some of the

recommended conservation practices are simply way out in terms of cost efficiency; you
can buy an equivalent barrel of oil for a hundred dollars, which is no good.

Do pursue means of motivating residential energy users to conserve. That's a very
tough one, particularly in multiunit dwellings with common metering. It may well be
that doing anything about this will be too expensive and too impossible to administer
and that we will have to slowly go to individual metering.

Don't think that all energy-saving ideas deserve public funds. They do not; it's just
that everybody thinks he or she should be subsidized. Look v^ry closely at the legislation
that's prepared. If you look a particular conservation horse in the mouth, you may find
that it isn't worth throwing funds into.

And, particularly, don't believe that what is technologically feasible can be adopted
quickly and at affordable costs. For instance, in the housing field some things have
deserved and received great attention. The Princeton work on energy-efficient housing is
extremely exciting, but the potential savings would not enable us to live with 50% less
energy. Studies such as these show physical potentials but have no cost and time
dimensions attached to them. We should consider these studies and learn from them but
then return to the real world.

On the supply side, we have accomplished very little in about the last six to seven
years. This is not terribly surprising, because, until last year, the oil price, which is the
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key parameter that we consider, has, in real terms, been quite flat, particularly abroad.
Adjusted for inflation, the price of oil changed course only in mid-1979. If we assign the
number 100 to the price of imported oil after the big jump between October 1973 and
January 1974, then the price of imported oil in the United States in 1978 was, by
comparison, 98—two points, in an index sense, below what it was in 1974. By April 1979.
less than a year ago, the price had only risen to 104, four points over what it was in 1974.
But now it has taken off, and by last July, it was about 124. However, from 1974 to 1979,
the price of imported oil in this country was fairly flat; that is, it rose no more than
inflation.

Since oil is traded and paid for in dollars, the weakness of the dollar has contributed to
keeping the price level and has helped the French, Germans, and Japanese immensely. In
Japan, for instance, the 1978 price of imported oil, compared with a 1974 price of 100, was
only 69: it had dropped about 30%. No wonder Japan has been in no great hurry to get away
from oil. In fact, if we look at the energy balance in various countries, oil is as important
today as it was in 1973. There has been no significant move to coal, and you know what's
happened to nuclear, not only here but in most European countries except Belgium, France,
and the United Kingdom. Consequently, there has been no decline in oil dependence. This
will probably change, however, as a result of the 1979 price boost.

So our most pressing task for the eighties remains what it has been—to find new
liquid fuel. That is where the energy shoe pinches.

Now, there are four ways of doing this. One is to expand the search. This is being
done, but at this point, although a story turns up once in a while of a great new find, the
search is not bringing in great dividends. In terms of current worldwide consumption,
the discoveries have been very, very small. Alaska, for example, would not raise the kind
of excitement today that it raised 15 years ago because consumption has since gone
through the ceiling. Total oil production throughout the world is now about 22 billion
barrels annually. So a new field of even 10 billion barrels, which would be enormous, is
not nearly as exciting as it would once have been. But expanding the search,
nonetheless, is one approach.

Another way is to speed up the recovery of existing fields, but all you're doing is
changing the time profile. You get more now but less later; you get no net addition. In
fact, faster recovery will probably cause a net reduction.

Third, you can bring into production hitherto marginal sources. These include
various gases, geopressured brines, the Devonian shales, etc., the quantities of which are
estimated to be extremely large. But we know very little about their accessibility,
production costs, and so on. One of the really big do's is to become very serious about
these marginal sources, including shale. It may be that our very massive and aggressive
synthetic fuels program is not the best way of getting additional sources of liquid fuel.

Having mentioned the magic term synfuels, the fourth way to increase our liquid
fuel supply, let me stay with this subject for a moment because the eighties will
obviously be a time of decision regarding synthetic fuels. They have received the most
attention, both publicly and by government, and therefore deserve a few extra words.

First of all, I believe that expenditures for our synfuel program are out of proportion
with what we are spending on improving energy efficiency and in looking at marginal
natural gas and oil sources. This disequilibrium is understandable because of the feeling
that something can be done about synfuels. We can build plants that we think will work,
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whereas the other methods are more nebulous. How do you put money into more efficient
energy use? In that sense, we are perhaps taking- a typical technocratic approach. I'm
not an antitechnologist, but there is something to be said for looking at institutional
changes that may come more cheaply in both the short and long run.

Second, I strongly favor a carefully phased program. We shouldn't start a large
number of untried technologies all at the same time, largely because we might lock
ourselves into technologies with all sorts of unknown by-products and side effects. We
would then find ourselves hard pressed to move away from these technologies when
something better came along. We should take another look in three or four years and see
where we are.

Also, synfuels aren't going to do us any good next year or anytime before at least
1985. They are not a standby or an emergency source; they're not something we can turn
on. At the earliest, synfuels will be approved in the second half of the eighties. People ask
why, if we can send a man to the moon, we can't have synfuels tomorrow. There's
nothing as mistaken as that particular view, and I'm sure you know why.

As to the methods of synfuel production, the largest use of government power should
be made in making purchase arrangements. Again, as with the BEFSs, the government
should set down what it wants and let people find their own way of doing it. For
example, the government could offer to buy X barrels of synthetic fuel at a price
determined by a bidding procedure. The bidder would then be allowed, within the limits
set by the various laws, to find his own way of producing the fuel at that price. If he did
better, he would keep the difference; if he did worse, he would lose. But it would be up to
him to make the bid. Although the program might have to be supplemented by loans or
loan guarantees to broaden the participation, I think this is the way to go.

The worst way to approach the synfuel program would be to tie the size of the
program to the windfall profits tax. The synfuel program should be funded on its own
merits, not because there is a source of money from the windfall profits tax. The name
"windfall profits tax" is wrong and misleading. The tax is an excise tax on oil that the
consumer is going to pay. It's not a gift from heaven; it's not funny money. It is our
money, and our money is not funny money.

So tying the size of the synthetic fuels program to the windfall profits tax is a bad
mistake. Most economists are against dedicated revenues, and in this case I think that's
the correct view to take. If we do not avoid dedicated revenues for the synfuel program,
we will not be able to compare the reasonableness of the program with alternatives such
as putting more money into energy efficiency or into marginal sources; the program
would stand by itself. The size of the program should be determined independently and
should not depend on the tax revenue.

Synthetic fuels will be very important in the 1980s and should be understood from
the very beginning.

Returning to my discussion of the supply side, let me discuss two other aspects—coal
and nuclear. Beginning with coal, I will single out two things, although I could list at
least 20 things that we should do about coal.

The most important thing that would promote coal use would be a modification of
our current air pollution strategy or philosophy. We need to go to marketlike devices.
The Environmental Protection Agency is moving in that direction, albeit slowly, by
allowing trade-offs, by having their bubble concept, by allowing polluters to buy out
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others who are polluting. This is the right way, because, again, it leaves the decision on
how to reduce emissions to those who do the polluting. In addition, it lets the ability to
pay for pollution control decide who gets the right to pollute. Using regulation,
we give this right away free. If we involve the price system in pollution control, we can,
essentially, sell tickets for the right to pollute. Using regulation, we accomplish the same
thing—there's no pollution—except nobody pays for the tickets; they are given out.

My first suggestion, therefore, is to modify air pollution philosophy. If that means,
and it probably does, reopening the entire battle regarding work on emissions versus work
on ambient air quality, so be it. It probably can't be avoided.

It is my impression that we have unlearned a great deal of what we thought we
knew ten years ago. We have unlearned things about pathways of pollutants, chemical
conversions, impacts, and so on. My belief is that if we reopen the discussion, we will
find that we will be better served by work on emissions than by work on ambient air
quality. Acid rain is a good example of how we cannot control all pollutants by ambient
air quality standards. In any event, that debate will probably be reopened.

The second suggestion is to develop an improved technology for burning coal. This
technology would be primarily for industry rather than utilities and particularly for
small and medium-sized industries, which are a large group of coal consumers. At the
moment, they have very little opportunity to burn coal because an environmentally
acceptable technology is not available.

Those are my two major suggestions. Of my many other suggestions, most could be
settled in old ways, with what I would call bribes, which simply means paying people
for doing the right thing. Such trade-offs, negotiations, etc., are not novel. My
suggestion for air pollution is the really novel one and pertains to a problem we've been
trying to solve for ten years. The time has come to review and change.

Last, I come to nuclear energy. Again, I think the eighties, maybe the first half, will
be critical. For the first time, it is imaginable and not implausible that we will lose the
nuclear energy option. I do not agree with the previous speaker that since Three Mile
Island there has been a great reawakening of love fov nuclear energy. I don't see
anything like this. Moreover, the love has to strike in the board rooms of the utilities; it
doesn't matter much what other people think. If the utilities don't order the next nuclear
energy plant, which they're not about to do, then that's the problem.

From the point of view of public acceptance we should never discuss nuclear energy
except in the context of the r>ther energy sources. It must be compared with oil and gas
and coal, for all three of these options are, for different reasons, badly flawed.

In the last two months we have learned what the oil option can do to us. We may
perish in a war before we have a chance to see another Three Mile Island, which is
something to think about. We also know what is wrong with coal, including both the
short-term environmental health risks and, possibly, the long-term effects of increased
atmospheric carbon dioxide. So debate on nuclear energy in isolation is simply not
admissible. I wil' not talk about nuclear energy in isolation, and that should be one of
the ground rules tor all of us. You have to ask what the other options are.

The less-flawed energy options like solar are too far away to make any difference in
the 1980s and will probably not make much difference in the 1990s. So for the moment,
we might as well realize that we are stuck with oil and gas, coal, and nuclear and
consider them together.
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What should we do to strengthen public acceptance of nuclear? Let me suggest four
things.

1. Institutional reform along the lines of what the Kemeny Commission suggested.
We must realize, though, that one can overregulate. If we regulate in such a way that
every time a reactor sneezes it's turned off for three weeks, we will kill the industry, just
as surely as we will kill it if we underregulate. It's a very, very thin line that we must
tread.

2. Technological improvements.
3. International cooperation. We should be moving from denial to cooperation.

Denial has done some good; I think it has slowed down something that, to my mind, had
to be slowed down. But I think it is time to become more cooperative.

4. A credible timetable and credible suggestions in the waste management area.
The issue of waste management is particularly tricky because the demand to
demonstrate the safety of waste management is obviously a disguised demand for
determining nuclear energy by definition. There is no way of demonstrating waste
management in any physical sense; none of us will live long enough. So one has to at
least establish credibility in terms of a timetable that makes sense with respect to the
accumulating wastes and the methods being suggested.

These are things that are on the agenda for the eighties. I want to add one small
footnote on the breeder, for I can hardly be in this part of the country without using the
word at least once. I want to make a subtle distinction. I think we should pursue breeder
research and development, R&D, with all possible speed and funding, but we should not
drive for a decision to deploy the breeder. Deploying, or even talking about deploying,
the breeder would simply backfire and damage the research program, and I don't think
it is needed right now.

Let me now recap the supply side with my do's and don'ts. Do establish better
balance between marginal hydrocarbons and synfuels. Don't couple the synthetic fuel
funding to the windfall profits tax, but do fund the program on its needs and merits.
Don't regulate synfuel production, and don't regard synfuels as an emergency supply or
as an alternative to oil for the 1980s. Do limit the government role to the purchase of
products and let the producer figure out how he wants to get the fuel.

Do reopen the air pollution debate so that we can move toward marketlike policies
and open up a larger coal market. Do promote improved combustion technologies for
industry, especially for small- and medium-sized industries.

Don't give up on nuclear; do consider the hazards in a comparative context and not
in isolation. Do work urgently on raising public acceptance of nuclear energy. Don't stay
with unrealistic timetables or administrative processes. Don't jeopardize the chances of
the breeder by a premature deployment decision. Do move from a policy of denial to one
of international cooperation in the nuclear field.

But all this will come to nothing until we have a reasonably intelligent short-term
contingency plan. So let's fill our salt domes with oil, let's install pumps so we can get
the oil out, and let's pursue this course no matter what the oil market does. And let's
have a standby rationing program so that we can get through an emergency without
doing things that will interfere with our long-term objectives.

As a final thought, I will repeat an old prayer that goes something like this: Lord,
give me the knowledge to change what I can change, the patience to live with what I
cannot change, and the wisdom to tell one from the other. Thank you very much.
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Dr. Postma: I have a distinct feeling that Hans probably raised some questions
that you would like answered.

Hugh Metz (Metz Construction and Engineering): When you talked about
gasoline taxes, you touched a sore point. Gasoline taxes were imposed to build and
maintain roads, and the roads were a subsidy for the trucking business. The actual cost
of maintaining and building roads for the average automobile is less than 5 mills; the
rest of the tax supports the trucking business. So before we increase gasoline taxes, we
need to get the big trucks off the road. Not only do trucks cost in road maintenance, but
6 to 8% of our fuel oil is used for this form of transportation; we could reduce this to 2 to 3% if
we transported the same goods by rail.

Second, one group of people who would be hit especially hard by high gasoline taxes
are those living on fixed incomes. In most government programs, they seem to be the
forgotten man.

Mr. Landsberg: You're going to draw a blank on the first point; I haven't thought
about trucks. So instead of improvising, let me skip that one except to say that, whatever
its original purpose, the gasoline tax has simply fallen by the wayside. Even if there had
been no tax, I think it's time to have one; it's one of the few instruments we have to
discourage consumption.

The second problem is very real; we are always caught in this dilemma. We must be
very inventive about giving financial assistance, not gasoline, but financial assistance
to those in need. There will be those who will be at the margin and who will not be able
to get the assistance, but I can't suggest a system so finely tuned that everybody would be
hurt equally. There's no way to avoid hurting some more than others.

Bill Harms (Union Carbide Corporation): In reference to the nuclear option,
specifically to the breeder, you said we should continue some R&D and not force a decision
to deploy. Now R&D means different things to different people, and, as I'm finding out, so
does deploy. I'd like to hear from you what you meant by R&D. What R&D do you think
should be done on the breeder, and what is this decision to deploy?

Mr. Landsberg: Well, if you want to divide R&D into the R, D, and D—there are more
Ds at the end—I think that we should stay with the first two. That is, the research and
development rather than the demonstration, which is commercial deployment. The reason
I'm saying this is that I think we will simply provoke the full fury of antinuclear sentiment
if we say we should have a commercial breeder in place by a certain year. That's like holding
a red cloth before a bull. We don't have to do it, and we should avoid it. We should reserve
and postpone the option, regarding it as a reasonable insurance policy on which we will
probably have to fall back. The big fight in the next two years will be to strengthen public
acceptance of nuclear power, and I don't think it will do any good and may do a lot of harm
to drag breeder deployment and eventual use into the discussion. That's my reasoning.

Mr. Harms: I fully agree with you that it would be pretty ridiculous to say that we
must deploy a breeder at any point in time, but I would also add that it's not at all
ridiculous to say that we may have to.

Mr. Landsberg: I wouldn't disagree with you there.
Mr. Harms: What do we need to do to keep this option open?
Mr. Landsberg: Make it very clear that if nothing better comes down the pike, we

will have to go that way.
Mr. Harms: Again, I ask what R&D you're referring to; I'm sure you don't mean

deployment of the demonstration plant.
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Mr. Landsberg: No, I don't. The best way I can answer is to say that we should pursue
research on alternative types of breeders rather than concentrating on one particular type.
That's about as much as I'm willing to say.

Mr. Harms: So the R&D you're referring to is R&D on breeders other than the liquid-
metal fast breeder?

Mr. Landsberg: Yes, that's correct. We should also closely watch what's going on
abroad.

Ted Besmann (Union Carbide Corporation): A flaw in the building energy
performance standards, the BEPSs, one which is being pointed out by the utility
industry, is that not all Btus are created equal. The standard is set such that a building
should use only so many Btus. If you measure that from the primary source, that
instantly negates the use of electricity produced with coal or nuclear. Oil becomes more
efficient in that standard, and you end up using oil instead of indigenous resources. This
has to be remedied; this point needs to be made strongly with standards makers.

Mr. Landsberg: I think you've made an excellent point; I'm sorry I didn't mention
it. I'm elated about the BEPSs because they let people find their own answer, but I think
you are absolutely correct.

Marie Dunkle (Atomic Industrial Forum): You mentioned that a credible nuclear
waste program is needed to strengthen public acceptance of nuclear. Do you consider the
president's recently announced waste program credible, and if not, what, in your
opinion, is a credible program?

Mr. Landsberg: Probably the most crucial items are not the technical items. The
crucial items are the thoughts, which, in an election year, are left very vague, on what is
called concurrence. The idea of giving anybody except the federal government a veto
right appalls me. Eventually, there must be an overriding decision by the federal
government. In that sense, the proposal that is now on the table really skirts the issue.
Although it uses words that can be variously interpreted, it leaves the idea open that one
might eventually get nonconcurrence from fifty states; that, I think, is the weakest point.

I don't feel competent to judge the technical merits. I am somewhat surprised that
almost all the candidate sites are, in fact, salt. I would have thought there would have
been a larger number of alternatives, but I cannot make that judgment. The main
problem is how to find a place or method that cannot be vetoed by anyone in the world. I
think that's the keystone.

George R. Jasny (Union Carbide Corporation): In connection with the synfuels
program, you suggest that the federal government should limit its role to buying the
product of the process. What are your thoughts on the R&D, and specifically, what role do
you see federal research institutions playing, if any, in that R&D effort?

Mr. Landsberg: First of all, I think the government should limit itself to purchasing.
It may also have to offer loans or loan guarantees to go along with purchasing; although
one would hope not, it may not be possible any other way. Even the large companies may
not want to be placed in the situation in which the purchaser can have recourse to their total
assets, so a loan program may be needed.

The government R&D role should probably be confined to aspects that are related not
to the process itself but to associated problems—the environmental effects, for example. In
these areas, there will probably be far less R&D by the companies themselves. There will be
plenty of these areas; it's amazing how few people realize what the implications of a single
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plant are in terms of transportation of coal or in terms of heat and pressure generated.
Erroneous ideas have resulted from comparison with the synthetic rubber program
conducted during World War II. That entire program was equivalent to producing about
100,000 barrels of synthetic fuels—that's two plants at 50,000 barrels. The same
comparison is also made with the German synthetic fuel program in World War II, which,
again, produced only about 100,000 barrels, and with South Africa's program, which at the
moment before their expansion produced less than 20,000 barrels a day. We have no
precedent at all for a synthetic fuels program that will produce 2 million barrels a day.

A large number of research issues will be associated with such a large program. For
example, a training program may even be required—where are we going to get the
necessary management? There will be transportation issues, disposal issues, and
environmental issues; I think this is where the government will come in.

Dr. Postma: Let me return to the program a minute, to the title on the cover—
Energy in the '80s, Decade of Decision. In the last 50 minutes, Hans has described
for us the decisions that he believes must be made. Now it's up to us to get these things
done in the next decade, rather than waiting around.

Picture what has happened today as if you were a congressman or legislator in a
decision-making capacity related to energy. You have heard some of the country's
experts in their respective fields discuss various aspects of our energy problems from
different points of view. There are many other points of view in the country. Decisions
must be made. The eighties are a crucial time.

As you ponder what's happened today think about how you would factor these facts,
opinions, and points of view into a rational energy policy for this country. It's not a very
easy task. Perhaps you can see how difficult it is for a government in a political system
to respond quickly to something that requires such urgency. Yet this country has done
well in the past, and I think we can, if we get our act together, continue to do so.

I want to thank all of you for coming today, especially our excellent speakers, and I
look forward to next year's WATTec Conference.
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Thank you very much for allowing me the honor of presenting my personal views on
a subject of concern to you and most of the world.

All of us here are aware that the demand for energy is going to increase. You can
argue what the rate is going to be, but the fact is that demand is increasing worldwide.
Between now and 1985, the labor force in the United States will increase by 10% and the
group of 2f>- to ,'J4-year-o]cis will grow by 16%. And that's with zero population growth,
which we clearly don't have. Those young people will be looking for jobs and will expect
services and products. The responsibility will fall to the public and private utilities to
provide the required industrial energy.

Elsewhere in the world, population growth isn't zero either; in fact, the net increase
is about 2.5 people per second. In 1977, the world's population was about 4 billion. If one
correlates the gross national product to the standard of living, and if one wanted all
people to have a European standard of living, the world could support 1.9 billion
people—not 4 billion. To provide a North American standard of living, we could support
only 700 million people. Unfortunately, the 1977 population of 4 billion is increasing; in
fact, it's increasing at the rate of about two U.S. populations every five years.

I don't know where it's going to end. Clearly, people in the lesser-developed
countries, or the to-be-developed countries, or the never-to-be-developed countries, have
growing expectations because of the improvement in communications, particularly in
worldwide television. They see what we have and are very impatient. Our technology
has, in effect, bred instant discontent: they want some semblance of what we're used to,
and they want it now. Their hopes for getting it depend on their being able to get energy,
lots of it, and to get it cheaply.
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Obviously, more and more associations equivalent to OPEC are going to be formed
for other commodities that the United States and other industrialized nations need and
import. That's where the developing countries have some economic leverage, and, of
course, they'll use it. Unless we somehow get ei rgy to these people—cheap, available
energy—we're going to be in deep trouble.

Fossil fuels are critical to developing nations; they cannot use high-technology
resources at this stage of their development. They perhaps need petroleum resources
today more than we do. That's an important reason why we should be emphasizing
high-technology means of developing energy supplies, especially those that provide
electrical energy. In the United States, we must develop all forms of energy.

We can be pro-energy and also pro-conservation. Conservation, however, depends on
a lot of small efforts by a very large number of people and institutions and is therefore
almost impossible to plan for and to implement. We cannot count on it. But a few people
can plan for and provide energy. Unfortunately, a few people can turn things off as well.

There are roles for all energy sources. There is a role for solar—probably not, for a
long time, in generating electricity, but in space heating, water heating, and certainly
swimming pool heating—as long as someone provides subsidies. With the subsidies, the
economics aren't too bad for those in high tax brackets. But, as Ken Davis of Bechtel put
it, ". . . The public (and much of Congress) has been bamboozled into believing that
advanced technologies such as solar energy and/or conservation (however one might
define it) will make it unnecessary to come to grips with the difficult problems and
decisions which we face." Perhaps the real "energy crisis" is the gullibility of those who
believe nonsense such as soft paths offer solutions to problems of the real world. All
energy sources—geothermal, wind, solar, fossil, nuclear—have advantages; they also all
have disadvantages. We must maximize the benefits and minimize the risks of all means
of producing usable energy.

I think nuclear is one of the best forms of energy available. Let me state some of the
reasons. One is the cost. Many of you know the facts, but, on the hope that someone else
is listening, I'll quote some 1978 figures from a couple of power companies. One is Duke
Power, one of the largest utilities in the country with both nuclear and coal-burning
plants. In 1978, the power cost from their modern coal-fired plants was 1.98<f per
kilowatt hour. This is the cost of electricity delivered to the busbar, which includes what
is called the fixed cost—the cost of the construction of the plants—plus the variable
costs—salaries and maintenance and fuel costs. For old coal plants, the cost'was 2.16<£
per kilowatt hour; for nuclear, it was 1.24$—a difference of almost 1$ per kilowatt hour.

Commonwealth Edison, which supplies the Chicago area, compared six large
nuclear plants with six large coal plants. Their cost for coal generation was 2.f)-'3$ per
kilowatt hour; for nuclear, it was 1.26<C, or a factor of 2 less. The national average in 1978
was 2.3$ for coal and 1,5$ for nuclear. Keep in mind that 1$ per kilowatt hour for a
lOOO-MW(e) plant can amount to $60 million a year. That money goes someplace. If it
doesn't pay for electricity, it can be used productively elsewhere. Multiplying a penny's
savings by all the kilowatt hours in the country, you can see that, potentially, an awful
lot of. money is involved. That's why utilities are attracted to nuclear energy: it is
decidedly cheaper for their consumers. Oil-fired plants are appreciably more expensive
than coal plants, and you are all aware of the problems of supply reliability and cost.
The problems with oil-fired plants have been the same worldwide.
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Some critics question performance. They attack nuclear plants by claiming that they
arc not very reliable;. Hut, if they aren't reliable;, why is nuclear power so cheap? To make
money on a mole], you keep the rooms full. It's the same for a generating plant. If you
want to make; money, you keep the costs down—you run the plant. Performance has been
superb for nuclear power plants run hy utilities thai appreciate the technology. In fact,
availability of largo nuclear plants has been as Hand, if not better, than that of large coal
plants. The simplest way to refute the performance argument is to point out the relative
costs of nuclear and fossil power.

This cost differential can probably be maintained in the future, but not if the
government and intervenors continue to put roadblocks in the way of building plants. If
licensing and regulations stretch out the time it takes to bring plants on line for too long,
utility companies won't be able to plan properly, and we may not be able to take
advantage of nuclear power. No one can finance total uncertainty, particularly if the
package costs a billion dollars and the project time is 12 to 1 f> years. Why is it that it
takes only one-third as long (four to five years) to build a nuclear plant in Korea than it
does in the United States? That question should be asked ,iore often.

Another widely discussed area is the effect of power production on the environment.
The president of the National Wildlife Federation has said that of all the
energy-producing means except natural gas, nuclear is the least insulting to the
environment. In this assessment, he is considering the entire fuel cycle from mining to
producing power. The administration would like very much for us to rely on coal, and
the president has even said he would like us to use wood stoves. Some individuals in
New Mexico, when' I umid (o live and where there are a lot of trees, are installing wood
stoves. A lot of houses, though, are burning down. There are safety problems, then, even
with wood.

Of course, the cost of coal-fired plants is going up too, simply because of the pollution
control requirements. With respect to the risk to the general public, to workers, and to the
environment, consider that over a billion a year is being spent on black lung disease. If
the output of coal is increased, I doubt very much that that figure will go down, despite
the efforts of the mine safety people. Coal mining, like any type of mining, is a
dangerous business.

There are a lot of questions being raised regarding the long-term implications of
increasing the carbon dioxide content in the atmosphere, which would occur if we were
to adopt an exclusively fossil fuel economy. This phenomenon could either increase or
decrease the earth's mean temperature and, consequently, could have a tremendous
impact on life on this planet. Recently, the National Academy of Sciences highlighted
this potentially very serious future problem, and the long-term implications must be
addressed in this century.

As you are well aware, in addition to carbon dioxide, coal plants emit a lot of
undesirable materials. Coal contains appreciable quantities of lead, mercury, arsenic,
uranium, and many other elements, and in the production of energy, large quantities of
these materials are released to the atmosphere. Scrubbers do not totally eliminate these
materials from coal plant effluents. Also, under normal operating conditions, more
radiation is released from a coal-fired plant than from a nuclear plant, yet radiation is
monitored at nuclear plants and is not usually monitored at coal-fired plants. Uranium
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in very small amounts is almost everywhere. We are even looking at methods of refining
the uranium in seawater for use when the uranium supply gets down to where the
economics warrant doing that.

The important point about poisonous materials like lead and mercury is that they
have infinite half-lives. Plutonium has a half-life of 2-1,000 years, meaning that after
24,000 years the amount present is half the original amount. Mercury and lead, however,
have infinite half-lives, which means that after any amount of time they are still all
there. The curse of plutonium and other forms of radioactive material, and it's a blessing
as well as a curse, is that we can actually detect individual molecules. It's easy to do, but
this ability has caused a lot of misunderstanding among the journalistic fraternity and.
consequently, among the lay public. We can monitor radioactive materials in a superb
manner, but nonradioactive and much more dangerous materials cannot be detected
with equal ease and in such small quantities. So, journalists and the public tend to
ignore them.

Remember the rhubarb raised some years ago about mercury in fish? After a while,
it was found that the ancient fish in the Smithsonian contained the same parts per
million of mercury that people were worried about. Mercury has been with us a long
time. The world is, in fact, saturated with toxic materials. Keep in mind that there is
about 20,000 tons of radium in the earth's crust tha! emanates radiation. This radium is
the source of radon, the level of which rises in your homes as you make them tighter to
conserve energy.

What I'm trying to convey is that all forms of energy production insult the
environment. Some do it less than others, and I think nuclear power is one of these.

Consider the track record for nuclear power safety. To date, not one person has been
killed or injured as a result of a commercial nuclear power plant accident. It's really an
enviable record. All of us associated with the program are proud of it. Someday,
however, there will be loss of life, but not on the scale experienced by other energy
production methods. The U.S. Navy's nuclear fleet has a fantastic safety record. The
fleet is a superb example of what high technology can do and certainly contributes to our
national defense posture. Although people don't seem to want to give credit for this
success, the naval program is run superbly. There is no reason why the commercial
industry can't be run equally well. With Admiral Dennis Wilkinson heading the new
Institute of Nuclear Power Operations, I think performance will improve greatly. But to
date, as far as the public is concerned, there have been no catastrophes. I don't believe
there ever will be a catastrophe, which is not to say there will be no accidents. Our
principal responsibility, however, is to protect the public health and safety, and this is
being done.

The present water reactor systems evolved not unlike the amphibians and all the
rest of life that crawled out of the sea. Alvin Weinberg, who had a major role in
developing the pressurized water reactor for use in submarines, has pointed out that
Admiral Rickover's desire for a nuclear-powered aircraft carrier led to the Shippingport
reactor, which, in turn, led to our current emphasis on water-cooled commercial systems.
The point is that, knowing what we know today, from a technical, political, and social
viewpoint, the water-cooled systems should have been used primarily in naval vessels
and to fill our first-generation nuclear power station needs. We should have actively
developed other nuclear power systems, such as gas-cooled graphite or molten-salt
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systems, for future land-based power stations. I believe the helium gas-cooled graphite
technology should be used to provide the primary source of nuclear energy for the
generation of electricity and process heat. That's the direction that should be pursued to
get the nuclear option on track.

We must explain to the public the fundamental difference between nuclear, or fission,
energy and chemical energy, which is the process of burning coal o. gasoline. When a
nucleus fissions or an atom of carbon or hydrogen is burned, energy is released. The
difference between the fission energy and the chemical energy is enormous. In the case of
each fission reaction, about. 215 million energy units are released, whereas in each chemical
reaction, only .'5 units are released. Seventy million times more energy per reacting molecule
is produced from fission than from any chemical reaction. We can't turn our backs on that
kind of leverage. There may be problems associated with fission energy—new and different
problems—but we can cope with them. To put the matter in somewhat exaggerated
perspective, a shovelful of fissile uranium offers 70 million times more energy than a
shovelful of coal. Uranium does not, of course, come out of the ground as pure fissile
uranium. However, it is not necessary to mine, transport, or process anywhere near as
much uranium and its wastes as any fuels and their wastes to get a given amount of
usable energy. That leverage factor of 70 million is the reason and is what makes
nuclear energy so attractive.

Does anyone here remember that during the Three Mile Island incident 5000 people
were evacuated in Florida? There was very little media coverage of it. The papers
reported fully the deliberations concerning the need to evacuate the people around Three
Mile Island because of radiation. At the same time, though, 5000 people were actually
being evacuated in Florida because of a real chemical hazard. No one was evacuated at
Three Mile Island. Not long after, a quarter of a million people were evacuated in
Canada for similar reasons, but our press made little issue of it. Maybe because the
Canadians didn't have an evacuation plan approved by the Nuclear Regulatory
Commission.

Radiation is something the press has talked about a great deal. The maximum
amount that any individual off site could have received from Three Mile Island was less
than 100 millirems. To put that in perspective, the natural background in that area is
116 millirems per year. So, the maximum was less than an individual would have
received in a year from normal background radiation. Had people evacuated—if they
were worried about their children, or wives, or grandmothers—to, lei's say. Aspen,
Colorado, they would've, because of the high altitude, received more radiation from
being in Aspen than they would've received had they stayed in Harrisburg and received
the small dose from the inciden . Natural background radiation is something people
forget about, and our educational system is very remiss in its responsibilities in this
area. The U.S.S.R. school system does an expert job making the facts known to their
charges—and I do mean facts, not propaganda. They don't mislead their population on
issues of science and engineering.

Recently, one of our managers at General Atomic had an iodine thyroid scan. For
two weeks after the scan, anyone sitting next to him received more radiation in 20
minutes than was received by any of the public at Three Mile Island. It's been almost a
month since the examination, and we still have to use special procedures to get him in
and out of the plant because the material safeguard detectors go off scale when he
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passes through them. All effluents from the plant are monitored, and the first time he
used the toilet facilities the wastewater monitors went bananas. His use of the facilities
caused the level of discharged radiation to exceed that allowed by our NRC license. We
had to explain all this to NRC. Had he worked anyplace else, none of these problems
would have arisen.

1 mention this incident to emphasize that the nuclear industry devotes great
attention to the proper control of radioactive materials. The capability to control waste
substances so carefully is simply not available to any other industry or with any other
much more dangerous and poisonous materials.

The National Cancer Institute estimates that of ail the cancer deaths in the country.
l''f> per year are caused by natural radiation and over •')!i(),()00 per year result from
smoking. The difficulty with cancer, however, is that the cause often isn't known. (If
you're worried about dying of cancer, you'd better die now, because with the progress the
medical profession is making for most other forms of illness, that's about the only thing
that will be left.) If given enough of anything, a rat will die, and, invariably, the death
will be blamed on whatever it ate. 'resting causes cancer in rodents. The truth of the
matter is that so many substances potentially cause cancer that it's very difficult to say
what really does cause it and what effect radi& inn, especially at very low levels, has on
the process.

The radiation aspect of the Three Mile Island incident has been greatly exaggerated.
Technology really disappointed the press on this one. If they wanted a disaster
story—and they certainly seemed to think they had one—their hopes were not fulfilled.
Remember, to date, no genetic damage has been incurred by the survivors of Hiroshima
and Nagasaki, and extensive genetic studies on rodents covering 8.'i generations over a
period of 22 years confirm that there is no correlation between low-level radiation
exposure and genetic damage.

About a week before the Three Mile Island incident, a dam burst in Italy and about
80 people were killed. Statistics put out by the National Transportation Safety Board
indicate that during the last nine months of 1978, 20,000 people were evacuated because
of 783 rail accidents involving toxic materials. In the last three years, one railroad alone,
as the result of derailments involving toxic materials, caused the deaths of 33 people,
injured 365, and caused $26 million worth of property damage.

Everyone agrees that using natural gas as a fuel for electricity production is the
safest means of power production. Yet, in 1976, gas pipeline failures contributed to 63
deaths, injuries to 366 people, and over $50 million worth of property damage. Put this in
perspective with the Three Mile Island incident where, I repeat, no one was killed or
injured. If there had been an evacuation, someone probably would have been injured.
One of the worst man-made disasters in the country's history took place in 1972 in
Buffalo Creek Valley, West Virginia, when a coal company's massive coal-waste refuse
pile that was damming a small stream collapsed without warning. A 20- to 30-foot tidal
wave of water and sludge devastated 16 small communities along a 26-mile valley; over
125 people died immediately and 1000 homes were destroyed. This was the direct result
of coal mining. Living is a very dangerous business.

There may be valid reasons for temporarily shutting down certain nuclear plants; if
improvements can be made, procedures improved, or instrumentation modified, then we
should do so. The DC-lOs were grounded for structural integrity checks to prove their
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airvorthme^. Automobile* are Mibject to recall. Firestone recalled millions of their
"i(iu series I ires and !)ctroil ban had its fih (in* of automobile reralli- in the last few wars
If something i* defective, il should be fixed or the use of that particular device should be
IC.HIruled, winch is what's being done now. Personally, with regard to the iJf' 10s. 1
think they're being overly cautious, hut that's probably not a bad (huig right now. The
727H flown today are much safer than the IK'lis, but people flew in tin- DCils and
coriHidered (hem sale And the IK' 10s are safer because of the groundings. The point is
that nothing is absolutely safe, but technology does provide improvements through
constant, honest effort.

We were certainly pleased at the General Atomic Company that when NKC sent its
warning to all the nuclear power plants regarding concerns about or admonishing ihem
about, their operations, there was one plant about which they had no concern. That was
the Fort St.. Vrain helium-cooled graphite reactor, which was built by General Atomic
;in'l which is in operation just outside Denver, Colorado. The basic design of the plan!
differs from that of water-cooled nuclear plants. Helium doesn't boil or produce
hydrogen, and graphite doesn't melt. So, if all nuclear plants were made with graphite
cores and cooled with helium, there would not have been a movie or a Three Mile Island
incident. Graphite doesn't, melt—no China Syndrome.

We were also pleased with the remarks of the past prime minister of Kngland when
he was called into Parliament during Three Mile Island and asked about the safety of
the Knglish nuclear plants. He said, "Thank God"—a currently popular political
i xpression— "that the United Kingdom has concentrated on gas-cooled reactors."
because this type of problem couldn't happen to them. There could he other problems, but
gas-cooled reactors do have some distinct design advantages. Some of us think these
advantages may make gas-cooled reactors more attractive for use in the next generation
of nuclear plants. Alvin Wei'iberg, of the Oak Ridge Institute (or F.nergy Analysis, has
called for a national reexamination of this question. I personally believe that reactors
should be smaller than they currently are; small graphite and gas-cooled reactor1- have
distinct safety advantages that haven't been exploited.

One of the problems with nuclear energy is the fuel supply. I'nqucstionahly, if we
continue to use uranium the way we are now, we're eventually going to run out, just as
we're going to run out of gas and oil and all other fossil fuels. Currently, uranium is not
used very efficiently. Primarily only one isotope, U-235, is used; this isotope exists in
nature as only 1 part in 140. In the future, material will have to he bred from the other
isotope of uranium (U-238) and from thorium, and to breed these man-made fuel
materials, fuel will have to be recycled. This will increase the nuclear fuel resource base
by a factor of 50.

Members of the current administration oppose recycling fuel because they are
worried about proliferation of nuclear weapons. It's a legitimate concern. However, I
don't think that our abstinence will prevent the rest of the world from recycling, and if
we don't reprocess spent fuel for recycle in either thermal reactors or breeders, we're
going to inflict some rather severe economic disadvantages on our country.

Some people don't seem to realize that fissile material has been reprocessed
efficiently and safely for over 30 years and is still being reprocessed. That's how nuclear
bombs are made. Plutonium is made from uranium in reactors, taken out of the spent
fuel, and used to fabricate nuclear weapons; this, of course, is the president's worry. The
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The administration's nonprohferalion policy is just not working Hut what is more
serious, the- I'niled Slates' no longer exerts the technical or moral leadership 111 the
nuclear field that it once did.

Another extensively quoted myth relates to the effect of phitonnim particulates in
the lunu. In currently popular scenarios, a few kilograms of plutonium is subdivided into
small particles and spread around, and, as a result, millions of people arc1 killed. That's
just utter nonnense

There are men who have worker! with plutonium since the heyinninw of the nuclear
era. At Los Alamos, there is a tfroup of about .'{() such men. In their lunus. they have up
to ten times the amount the government thinks prudent to allow. Yet not cine of these
individuals—who have had plutonium in their lungs for over :i(l years—has had a
carcinoma.

In experiments on rodents, over 2000 animals have been injected with particulates
containing plutonium. Over 2 million separate paniculates were placed in the lungs of
one group of animals, and the number of lung cancers in that group was the same as for
animals not exposed to plutonium.

Plutonium is not something to be careless with, but neither is it the most toxic
substance in the world. The government is doing a great disservice by not making this
clear. If plutonium were to be spread throughout a city, people would panic, falsely
assuming that it was a very dangerous situation. The government is failing in its
responsibilites by not making it clear that plutonium is not the most toxic material in the
world.

Those who oppose nuclear energy may not realize that, in effect, they are opposing
economic growth and the well-being of the United States and the world. But maybe they
do. Most of the leaders of the antigrowth movement have it made in the world in an
economic sense. 3y stopping growth in the name of the public interest, they are really
serving themselves and satisfying their egos. Unfortunately, when the day of reckoning
comes, innocent people who have been duped will have to pay the price.



Nuclear Power—In Perspective 81

Nuclear energy would allow us to become independent of the Middle East. It could
provide the energy necessary to make synthetic fuels from coal for our mobile energy
needs, thereby eliminating the need to burn a third to a half of the coal to obtain the
necessary process heat. It could also eliminate the devastating environmental impact
that burning coal may eventually entail. Making1 synfuels using nuclear process heat
would extend our coal shale resources, protect the environment, and benefit the overall
economy.

The availability of energy at a reasonable price has been the key to the upward
movement of women and minorities in our country. When energy becomes expensive or
not available, they will be the big losers. All forms of energy are needed. Cheap and
plentiful energy makes jobs, which allow people to enjoy better lives and to gain
self-respect by making positive contributions. If we don't have electrical energy to do the
washing, ironing, cooking, food processing, and vacuuming, some member of the
household will have to assume these time-consuming tasks, and there will go the free
time and opportunity to do other things. We know who that someone will be.

Nuclear energy, with its leverage of 70 million to 1 over chemical energy, cannot be
ignored. We must take this message to all the people, including the vast majority who
are willing to work for a living and to carry their own weight. Somehow, this vast
majority of Americans has to make it clear to the opponents of nuclear power that not
only do they not want their standard of living lowered, but they want the opportunity to
extend it to all our people and to the rest of the world.

The recent events in Iran, followed by the Soviet Union's Christmas present to
Afghanistan, are awakening people to what is happening in a region that will
profoundly affect the United States and its allies. The pact between the U.S.S.R. and
South Yemen, coupled with Soviet activities in Ethiopia, Iraq, and Syria, leads me to
believe that within five years the oil reserves of the Middle East could be completely
controlled by the U.S.S.R. If this happens, it will be very difficult for our NATO allies
and Japan not to seek accommodations with the Soviets, especially if the Soviets
guarantee oil at $25 per barrel for five years and free the hostages. This would have a
grave impact on our future and the future of freedom itself.

The United States currently imports over 50% of its petroleum requirements. The
entire state of Hawaii and its vital defense establishments for the western Pacific
depend on a very long ship supply line for their total energy needs. A few
countries—France, Japan, Germany, and the United Kingdom—are proceeding as
rapidly as possible to free themselves to whatever extent they can from dependence on
other sovereign states for their basic energy needs. Over the next five years, France will
bring nuclear power plants on line at an average rate of one every two months. We in the
United States should be doing the same thing. As the guarantors of freedom, we are
risking more than dollars; we are wantonly risking the best hope of mankind. During the
next few years, better efficiency in our energy consumption—conservation—will be vital.
But for the long run, we must provide additional energy supplies.

Over the past years, the United States' total defense establishment has been
seriously neglected, and, consequently, it must be strengthened. I find it incredible,
though, that we seem to prefer relying on threats of using military force to ensure the
continuing supply of a major fraction of our energy supply from a distant part of the
world to concentrating on those measures that would allow us to be less dependent on
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external energy sources. It is certainly true that if a major war or a plague devastated
the United States, the resulting reduction in population and standard of living would
reduce the country's energy requirements for a considerable period. So, I hone that, to
solve the problems they have created, the zealots who have undermined our energy
policy and undercut our defense don't launch us on a religious crusade involving an
equally zealous Ayatollah or the Soviets. Although all wars are bad, religious wars have
always been the most destructive. Religious wars last a long time and can be fought with
no holds barred because each side has been "chosen" and has "right" on its side. In
discussing energy production, especially nuclear energy, with some of the zealots who
are making policy, one gets the distinct impression that they believe that we in the
industry are indeed the infidels and that only they have seen the light and received the
word. Had they supported the nuclear power program we planned in the early seventies,
the United States' nuclear generating capacity today would equal half the oil being
imported for electricity production.

Jane Fonda, Tom Hayden, Jerry Brown, and Ralph Nader aren't flying around in
solar-powered airplanes, yet they are urging a shutdown of all operating nuclear power
plants. Those plants are saving 1.5 million barrels of oil a day—a sixth of what must
still be imported. They want to stop construction on all nuclear plants now being built,
which, when completed, will save another 'A million barrels of oil a day.

Yet in his State of the Union message, the president didn't use the word nuclear one
time—not one time. This is indicative of the influence of his advisors, both technical and
political. Most recent information from the administration proposes mandatory cutbacks
on energy use, coupled with mandatory conversion from oil to coal. Along with these
negative mandates, I would like to see the administration provide some pro-production
mandates for nuclear energy that would allow the United States to match the nuclear
power plant construction times enjoyed by Korea, which, again, are about one-third of
ours.

The message to all of us should be clear, the United States and the world need more
energy and energy independence. That means energy from coal, the sun, the wind, the
geothermal resource, oil, and, most importantly, the nucleus—today from fission and
someday, we hope, from fusion. This country is great because it has been a nation of
builders and doers—not maintainers of the status quo. We've welcomed the minorities
and the poor who have come knocking at our door; we have invited them in and they
have contributed to our general well-being. If America docs not continue to believe in
economic growth for ourselves and for the world, half the world w.'ll remain hungry, and
that half could eventually blow up the other half. Safe, clean, cheap nuclear power is a
key to our continued well-being and a stable world. You engineers can lie a vital element
in spreading this message to your families and colleagues.
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