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U.S.-U.S.S.R. COOPERATIVE AGREEMENTS ON SCIENCE
AND TECHNOLOGY, SPACE, ENVIRONMENT, AND
HEALTH AND MEDICINE

TUESDAY, JUNE 13, 1972

• HOI7SE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMITTEE ON INTERNATIONAL
COOPERATION IN SCIENCE AND SPACE,

TV ash,ington, D.C.
The subcommittee met, pursuant to notice, at 10 a.m. in room 2318,

Rayburn Office Building, Hon. James W. Symington (chairman of
the subcommittee) presiding.
Mr. SYMINGTON. The subcommittee will be in order.
This morning, the Subcommittee on International Cooperation in

Science and Space will begin 5 days of open hearings on the cooperative
agreements on science and technology, medical science and public
health, environmental protection and space exploration, which were
recently entered into by the United States and the Soviet Union in
Moscow.
We have invited distinguished witnesses to discuss these agreements

with us in order to provide the committee with better insight into their
full meaning, and their implications for the future. The committee
would also like to explore potential methods for implementing these
important international agreements.

Implicit in these accords, it seems to me, is an acknowledgement on
the part of the executive leadership of both nations that science and
technology know no international boundaries; that the problems of
pollution and environmental protection are global in nature; that
breakthroughs in health science are more likely to be achieved through
the cooperative efforts of the great medical communities of our two
nations; and that the exploration of our universe is, and should be, an

• enterprise of all mankind.
Woodrow Wilson, in an address before the U.S. Senate, had this to

say: "There must be, not a balance of power, but a community of
power; not organized rivalries, but an organized common peace."
Four wars, many thousands of American lives, and billions of tax

dollars later, we stand on the threshold of the opportunity to test the
validity of President Wilson's observation. We certainly have given
organized rivalries" a fair try.
Surely, the deeper significance of these agreements lies in the prom-

ise they hold for the reduction of tensions between the two signatories.
It is difficult to shake hands and fists at the same time. These accords,

(1)
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backed by the proper commitments, should herald an unprecedented
era of mutual application to the common problems of humanity. It will
be implicit, I am sure, in our discussions, that our interest in these
positive expressions of United States-Soviet detente in no way dimin-
ishes the value we attach to past, present, and future arrangements of
this kind we have with so many other nations in the world. There is
plenty for us all to do, and limited time to do it.
The Congress has been asked to support these initiatives. I am con-

fident it will do so, particularly if it has been given the opportunity
to review them carefully. That is our purpose.
And to aid us in that purpose, I now take great pleasure in welcom-

ing our leadoff witness, the very distinguished president of the Ford
Folanclation. a gentleman who brings extraordinary ability, experience,
and perspective to our discussions, a familiar name in the highest coun-
cils of our Government, and an old friend, the Honorable McGeorge
Bundy.
Good morning, Mr. Bundy.
( The biographical sketch of Mr. McGeorge Bundy follows:)

McGEORGE BUNDY, PRESIDENT OF THE FORD FOUNDATION

McGeorge Bundy was born in Boston, Massachusetts, March 30, 1919, son of
Harvey Hollister and Katharine Lawrence (Putnam) Bundy. He received his
preparatory education at the Dexter School, Brookline, Massachusetts, and the
Groton (Massachusetts) School and was graduated A.B. in 1940 from Yale Uni-
versity. In the following year he became a Junior Fellow at Harvard University.
Mr. Bundy entered the U.S. Army as a Private in 1942 and was advanced

through grades to the rank of Captain prior to his discharge in 1946, participat-
ing in Operation Husky, the invasion of Sicily, and Operation Overlord, the in-
vasion of France.
Following the war he served during 1946-48 as Assistant to Henry L. Stimson,

who was readying the manuscript of the book, "On Active Service in Peace and
War" (1948), of which Mr. Bundy was coauthor.
Early in 1948 Mr. Bundy served as a consultant to the programs division of

the Economic Cooperation Administration, which administered the Marshall
Plan. In September 1948, he served as research analyst for foreign policy on a
committee recruited by the Republican presidential candidate, Thomas E. Dewey.
He then served as a political analyst for the Council on Foreign Relations, New
York City, in a study of the Marshall Plan.
In 1949 Mr. Bundy returned to Harvard University as visiting lecturer in gov-

ernment. He was advanced to Associate Professor in 1951 and to Professor of
Governmment in 1954, maintaining the latter position until 1961. He also was
Dean of the Faculty of Arts and Sciences at Harvard University from 1953 to
1961.

In December, 1960, Mr. Bundy was appointed by President-elect John F.
Kennedy to the post of Special Assistant to the President for National Security
Affairs. In this capacity Mr. Bundy served as a staff officer on foreign and defense
policy for Presidents Kennedy and Johnson until March 1, 1966 when he became
President of the Ford Foundation.
Mr. Bundy is editor of "Pattern of Responsibility" (1952), and the author of

"The Strength of Government" (1968). Honorary LL.D. degrees have been con-
ferred upon him by Brown University, Harvard University, Oberlin College,
Hofstra College, the University of Notre Dame, Brandeis University, and Boston
University, and an honorary L.H.D. degree by Yale University. Mr. Bundy is a
member of Phi Beta Kappa, the American Political Science Association, and
the Council on Foreign Relations.

Traveling and playing tennis are his principal avocations.
Mr. Bundy was married at Beverly Farms, Massachusetts, June 10, 1950, to

Mary B. Lothrop of Boston, Massachusetts. They have four sons, Stephen, An-
drew, William and James.

a
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STATEMENT OF McGEORGE BUNDY, PRESIDENT, THE FORD
FOUNDATION

Mr. BUNDY. Mr. Chairman and members of the subcommittee, it is
an honor to appear at these hearings on the four bilateral agreements
on cooperation in space, health, environmental protection, and science
and technology that were signed in Moscow May 23 and 24. If these
agreements are to fulfill their promise, they will need the understand-
ing and support of the public and the Congress, as well as the execu-
tive branch. I would like to begin, Mr. Chairman, by offering my warm
congratulations to you for the initiative you have taken in holding
these hearings so promptly.
These matters are of very great interest to us at the Ford Founda-

tion because our organization is by far the largest private participant
in exchanges which have developed with the Soviet Union and other
Eastern European countries over the last 15 years, and my owninter-
est, as you suggest, goes back also to a period where the opening of
better communications with the Soviet Union was a constant preoc-
cupation of the two administrations in which I served.
These agreements have a history that goes back at least to 1958.

In that year, we were still in a period when President Eisenhower
could warn us all, and did, in his state of the Union address, of the
"increasingly serious" threat of Communist imperialism, and summed
up his warning in these blunt words: "The Soviets are, in short,
waging total cold war."
But in a prophetic part of that same address, -President Eisenhower

made a number of dramatic proposals, which he aimed specifically at
the Soviet Union, for peaceful exchanges and cooperation. He urged
the Soviet Government, and I quote: "to cooperate in turning principle
into practice by prompt and tangible actions that will break down the
unnatural barriers that have blocked the flow of thought and under-
standing between our people." He went on to propose exactly the kind
of concrete cooperation which is now promised in these new agree-
ments. Indeed, some of the subjects he offered for such cooperation
foreshadow the language of Moscow 1972: Cancer, heart disease, and
"science for peace." Finally and most significantly, his proposals, like
these agreements were part of a whole series of what he called works
of peace, in which he laid greatest emphasis on the need for "a real
first step toward disarmament."
Most of what President Eisenhower thus proposed drew no affirma-

tive Soviet response, but in one field—that of cultural and educational
exchanges—the first bilateral agreement was signed in that same Janu-
ary of 1958. So both large aspirations and a small reality date back to
that now distant year.

Moreover, every President since then has tried to reach out from the
beginnings of the Eisenhower administration. In President Kennedy's
administration, there was the remarkable speech at American Univer-
sity in which the President appealed directly for both sides to re-
examine their attitudes toward the cold war. This speech drew an
affirmative Soviet reply which, in turn, opened the way to the limited
Test Ban Treaty of 1963.

Efforts of this same kind, on a still broader front, were a continuous
part of the policy of President Johnson. His own clear and excellent



4

chapter on these efforts is called "Thawing the Cold War," and his list
of achievements includes the first Civil Air Agreement, the Outer
Space Treaty, the Consular Convention, special agreements on fishing,
and, above all, the Nonproliferation Treaty, aimed at preventing the
spread of nuclear weapons.
Now in 1972, another long step forward has been taken by our two

countries, and President Nixon richly deserves the applause of his
countrymen for all he has achieved for peace in Moscow.
What have we learned in these 14 years that may help us understand

the meaning of the four Moscow agreements you have before you?
First, I think we must take note of the fact that it nearly always

takes longer than we initially hope to get real agreements between our
two countries. President Johnson put this point well when he con-
cluded that: "Reaching agreements with the Soviets on almost any-
thing would take time, but that agreement could be reached if there
were enough patience and understanding on both sides."
There are many reasons for this slowness. The most important may

be the fact that in each field we have had to start from a profound
mutual ignorance and a settled habit at political levels of mutual sus-
picion. We do not treat our scholars and scientists as the Russians
treat theirs, and it has been a long, slow business to develop mutually
acceptable means of exchange and communication, and that is only one
field. At the beginning, habits which seemed as natural as air on one
side were quite literally incomprehensible on the other.
Second, I think we have had to learn that real progress must often

also be limited progress. When we began to work for nuclear disarma-
ment—way back in the 1940's—we sought foolproof safeguards and
strict international controls, failing to recognize that such safeguards
and controls would be totally incompatible with the political and
ideological imperatives of the Soviet system. Now we know that it is
necessary—and in some ways technically preferable—to rely on na-
tional means of verification. But we also know there is more safety in
admittedly partial agreements, based on a recognized balance of nu-
clear power, than there was in the unlimited race of the 1950's.
These principles are less immediately visible, perhaps, in fields

like health, science, and the environment, but they apply there, too.
We do well not to pretend that communication and understanding are
easy even in these less sensitive areas, or that political reservations do
not exist, in differing ways, in both countries.
But there are two other lessons which are more encouraging. The

first of these is that progress tends to be cumulative. Our growing
experience in dealing with one another does help us to higher and
deeper kinds of communication and understanding. Again this point
may be most vivid in the matter of arms control. It is clear that both
statesmen and experts on both sides have learned a great deal about
the subject and about each other in the last 14 years, and there can be
little doubt that the arms agreements of Moscow would have been
impossible without that long learning process. But this point is clear
also at the simplest level of cultural exchange. If we look back at the
early period of those exchanges, in the late fifties and early sixties,
and recollect the number of difficulties both sides had in such simple
matters as trading visits of artistic groups like symphonies and danc-
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it is startling and instructive to review the comprehensive and
detailed plan of exchanges set forth in the eighth 2-year agreement,
which was signed last April 11 in Moscow. This agreement is impres-
sive not only in the range of activities for which it provides, but also
in the demonstration it gives of the number of different kinds of men
and women, in both countries who now have practical, and on the
whole successful, experience with this process. The process of cultural
exchange has not been simple, and there was a time in the late 1960's
when Soviet interest seemed dampened, probably by domestic political
fears. The upward trend has been neither unbroken nor rapid. But over
the full 14 year period it is very clear indeed.
A second affirmative point that deserves particular emphasis here

is that all these varied forms of bilateral relations tend to be mutually
reinforcing. It really is true, between these two vastly different and
enormously powerful societies, that all forms of serious communica-
tion are valuable beyond the immediate field in which they occur.

This is an important point, Mr. Chairman, because quite often one
hears the argument from a qualified scientist or specialist that the
actual research results that are produced by the rather complex proc-
ess of cooperation may not be as great as what he and his team could
achieve if they were left undisturbed in their own laboratories, and
seen from the narrow point of the individual science, that argument
has considerable force. But when you look at the wider question of
effective communication between these two critically important social
systems, you get a new and heavy argument in favor of the special
efforts which are needed to develop effective cooperation.
An example of the value of communication—one which is not di-

rectly before you today—is that of the value and the significance of
the increasingly informed and sophisticated studies which go on in
each of our countries with respect to the other. At the height of the
cold war the Soviets regularly denounced most American scholars
working on Soviet questions as lackeys of imperialism, and there was
a time when we too viewed most Soviet studies of Americau problems
as relating mainly to espionage or propaganda. Both sides have learned
better now, and for both sides it is better that in negotiations between
our two countries each Government is now able to rely on much more
sophisticated and deeper analysis of the realities of the other society,
than was the case a decade ago.
Let me turn now from general considerations to the four specific

agreements that are the immediate subject of these hearings. In es-
sence, as I read them, they are documents which set forth purposes and
procedures rather than at this stage concrete plans of action. It is quite
natural that this should be so, for precisely the reason that in these
fields, as I have already said, we must expect to learn by doing. I feel
confident that the expert witnesses from the administration can tell
you much more than any outsider possibly can about the size and shape
of the specific undertakings which are likely to be early on the agenda
in each of the four cases.
In reading the agreements, however, I observe two facts which I

think may have practical and constructive significance. First, insofar
as the agreements do designate specific responsible agencies in each
government, it appears that those designated do indeed have the com-
bination of political influence and technical skill which is necessary if
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practical results are to be achieved. It seems right, for example, that
there should be a direct relationship between our Office of Science and
Technology and the State Committee of the U.S.S.R. Council of Min-
isters for Science and Technology. These two agencies, OST and the
State Committee, are in a position to make agreements that will work.
The same thing is obviously true of the relationship which is estab-
lished in space between NASA and the Soviet Academy of Sciences.
Many of our past relations with the Soviet Union in these fields have
been defined by the cultural agreements negotiated between diplo-
mats, and it has not been very frequent that the two governments have
allowed direct and businesslike negotiation between operating agen-
cies. Until we see their results in operation, it would be premature to
claim that these new agreements mark a definite and durable shift
to more practical and less politically inhibited forms of cooperation,
but at least the possibility is open, and I hope that you will wish to
explore it with expert witnesses.
A second implication of these agreements is that the two parties

intend to move on from the stage of exchanges of information and
individuals to specific cooperative undertakings. One of these, the
proposed joint space mission, is already concrete in its purpose and
will clearly require intense and sustained cooperation between large
technical teams. Other cooperative ventures are foreshadowed, if not
so sharply described, in the other agreements. Active cooperation is
much harder than exchanges, and we must therefore be prepared to
expect that there may be delays and difficulties in one or more of these
undertakings, just as we must also expect that there will be limits on
the degree of cooperation that is achieved. But if these cautionary
words are suggested by our past experience, it is also right to value
this new prospect of achieving cooperation both for what it will gradu-
ally teach us about working together in each field and for the impact
it may have on wider relations between our two countries. I believe
that President Nixon stated this point clearly and well when he said
in his address to the Congress, and I quote:
By forming habits of cooperation and strengthening institutional ties in areas

of peaceful enterprise, these four agreements will create on both sides a steadily
growing vested interest in the maintenance of good relations between our two
countries.

In closing, Mr. Chairman, I would like to make one last point which
is at once obvious and subtle, (but a little less important now because
you've already made it yourself in your opening statement). As we
move into a period in which there may be considerably enlarged bi-
laterial cooperation in peaceful subjects between the Soviet Union and
the United States, it will be extremely important for us not to
neglect the opportunities and obligations for cooperation with many
other nations in these and other fields. We should not treat as mere
window-dressing the assurance in the Moscow Declaration of Basic
Principles that in strengthening their own bilateral relations neither
the Soviet Union nor the United States intend any inattention to its
interests and obligations with respect to other states. That we have
such interests and obligations is self-evident, and of course the point is
underlined this week by the continuing discussion of environmental
questions to a worldwide forum at Stockholm.
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It is easy to state the obvious proposition that bilateral cooperation
should not lead to neglect of wider responsibilities, but to frame and.
execute policies that respect this requirement is a much more com-
plicated matter, and it seems to me that the mandate of your subcom-
mittee gives it a constructive opportunity to keep public and official
attention clearly focused on this issue. For if we are indeed to move
from the age of exchange to that of active cooperation, there will be
significant budgetary implications which will necessarily and closely
engage both this committee and others with responsibilites for author-
ization and appropriations. Active cooperation is much more expensive
than technical and cultural exchanges, and where there is a new level
of cost there must be a new level of congressional engagement. It hap-
pens that in the exchanges of earlier years the private sector—and in
particular the Ford Foundation—has often had a larger financial role
than the U.S. Government itself. But the kinds of undertakings which
are now in prospect will require a very different level of financial sup-
port. So perhaps one consequence of these agreements is that primary
fiscal responsibility will shift, in this field, from private institutions
like the one I represent, toward public bodies like this subcommittee.
Thank you, Mr. Chairman.
Mr. SYMINGTON. Thank you very much for an extremely stimulating

and helpful statement, and one which raises questions on this side of the
table.
May I say how grateful I am for your coming to Washington, not

only during a particularly busy week, but on a particularly busy day
in your schedule, to help us in our deliberations.
Before we turn to the questions, I would like to mention that we

have with us today our ranking Republican member of the subcom-
mittee, Louis Frey of Florida. Also present is Charles Mosher of Ohio,
who is the ranking Republican member of the full committee. Mr.
Mosher and I have made a number of international forays in the past.
We are also joined today by Mr. John Seiberling of Ohio on the Demo-
cratic side.
We are grateful for the presence and interest of three distinguished

members of the Soviet Embassy, Mr. Victor Isakov, Counselor—The
political counselor. I believe Mr. Victor Sakovich, Cultural Coun-
selor and Evgeniy Belov, Scientific Counselor, all three of whose re-
sponsibilities bring them here, and they are most welcome.
Mr. Bundy, your testimony emphasizes the need to reassure the

international community that we are not embarked on some kind of ex-
clusive arrangement between the Americans and the Soviets at the ex-
pense of our relationships with other nations.
You mentioned the Stockholm Conference. Of course, that is one in

which, for understandable political reasons, the Soviet Union felt
obliged not to attend. Clearly, whatever initiatives the two nations
undertake under these accords ought to be of the kind that stimulates
attendance and participation. We would agree with that.
I'm wondering if you would have any thoughts on the possibility

of extending, let us say, this kind of cooperation to such organized
rivalries as NATO, and the Warsaw Pact countries, working in scien-
tific teams to resolve, let us say, shared European problems of environ-
ment, health, and so forth ?



8

Mr. BUNDY. My own experience here is limited. My personal feeling
has been that—and here I may have a difference with the present
administration, and it is a small one—that organizations initially put
together for the purposes of collective security, and held together pri-
marily by their military and political meaning, are really not the best
places in which to develop extensive cooperative programs in these
other fields. I therefore would be inclined to doubt the value of look-
ing toward explicitly designed programs of cooperation which engage
N ATO on one side and the Warsaw Pact powers on the other.
It seems to me somewhat more likely that it will be wise to defer

the questions of the format for particular regional cooperation on these
kinds of subjects, until we know more about the evolving discussions of
European security which are now on the agenda, although without a
timetable, as a result of the Moscow meeting.
More broadly, Mr. Chairman, I didn't wish to give the impression

that. I think that there is anything wrong about it. In these kinds of
special bilateral efforts, one of the reasons that we need agreements
of this kind is that because of the very great differences between our
kind of society and the Soviet society, you simply do not get easy move-
ment and exchange among persons with common interests without a
well developed and systematic process.
Of course, that's not true in our relations with most of the other

countries in the world. We have no serious problem in discussing ques-
tions of environmental difficulties with our friends in Canada or the
United Kingdom. We have only linguistic problems in discussions
with other Europeans and other American countries, because people
can move easily. You do not have to have the protection of an inter-
national agreement to get access to your opposite numbers and, all
in all, outside the Communist countries the system of interchange
among scientists, experts in health, students of environment and all of
the subjects under these agreements, isa self-sustaining process in very
large measure, of a sort which is quite different from the necessity
for special connection, especially approved and ordered relations,
which is a necessary part of the effort to develop stronger communi-
cations between the Soviet society and our society.
Mr. SYMINGTON. I would be interested next in your thoughts con-

cerning what might prove the most effective composition, on the
iAmerican side, of the joint commissions meeting n the quest of science,

health and environment.
No such commission is established in the space agreement, because

mechanisms already exist for that type of exchange.
It is not quite clear, from the language here, how these members

are to be selected, or from what disciplines. I imagine there would be
considerable interest in them, and the Government would do well to
anticipate any objections that might be raised in advance.
Have you any helpful suggestions?
Mr. BUNDY. Probably the most helpful thing that anyone can do

when people are charged with representing various committees, is to
avoid specific suggestions, Mr. Chairman.
I think it's unquestionable that there will be an awful lot of people

interested in participating. The scientific community in the United
States is characterized, and has been for many years, by a very con-



•

9

siderable interest in cooperative communication with the Soviet
Union. There have been some signs in recent years that some of those
who have encountered difficulties—and there have been such difficul-
ties—have lost some of their enthusiasm. Still, in the current mood
and with the prospect of active cooperation, clearly you can expect a
good many people will, and should, want to get into the act.
The administration's problems will begin in some of these fields by

the fact that more than one agency of the U.S. executive branch here
in Washington has claims. I think the kindest and most sensible thing
for me to do is to say that that is a problem, but it's not my problem.
Mr. MOSIIER. Mr. Chairman?
Mr. SYIVIINGTON. Yes, Mr. Mosher.
Mr. MosllEu. Would you say, however, that some part of the con-

gressional representation should get into the act?
Mr. BUNDY. There is provision in the declaration of principles for

increased exchange among legislative representatives. This doesn't
apply specifically to any one of the agreements, Mr. Mosher, as I read
it. But it is an expression, at least, by the two governments that in-
creased legislative contact would be important.
I'm not sure that's really a very responsive answer to your question,

because it's not at all clear to me that real participation in these kinds
of agreements on the Soviet side is likely to have a very large legis-
lative component. In practical terms I really don't know. I am no
expert on that. But it seems to me that at least it's a question that
arises as to the way in which our Government will keep an effective
relation between those in the executive branch with immediate sort of
leadoff responsibility, and those in the Congress, who will have re-
sponsibility as they go through regular acts of authorizations and
appropriations, which may be providing the structure and the funds
for a specific cooperative undertaking.

I've been involved for some time, as some members of the com-
mittee know, in the possibility of an East-West institute that would
include the Soviet Union and the United States and other countries.
That is a complicated undertaking because it is multinational, and it
has seemed, I know

' 
to all of us involved in this that it was critically

important to maintain full communication with interested Members
of the Congress while those negotiations were proceeding.
I have no relation to it now. That matter is now in the hands of

Dr. Handler of the National Academy, but I do think your question
underlines the point I was trying to make at the close of my own
testimony, namely, that the more serious and substantial these proc-
esses of cooperation become, the more there is the requirement for
effective engagement of appropriate Members or committees of Con-
gress, so that they know what is going on in time to have an input,
and they're not simply confronted with a fait accompli at what might
be an inconvenient point.
Mr. SYMINGTON. There are implications in these agreements, of

course, for expanded trade between these two nations, and I would
expect that the two nations may be inclined to review their trade
restrictions and trade practices.
Do you agree that, if done, this would probably give quite a boost

to the agreements, and vice versa, dealing with what we're talking
about: the exchange, not only of ideas, but of goods and services?
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Mr. BUNDY. I don't have any question but what the trade negotia-
tion is a very important one. It is probably even more difficult than
cooperation in these essentially noncommercial fields that are before
you in the four agreements, and I think the historical record tends
to bear that out.
One of the major efforts of the Johnson administration was an effort

to get relaxation in the terms governing East-West trade, and par-
ticularly trade with the Soviet TTnion. Mr. Johnson appointed a com-
mittee—I think, a very distinguished committee—led by Irwin Miller,
a businessman and economist, who recommended that it would be
strongly in the interests of the United States to take a commonsense
two-way street businesslike approach to increasing East-West trade.
But, for a whole variety of reasons, there was not the necessary senti-
ment in the Congress at that time for making trade possible on the
ordinary most favored nation basis.
While I'm not familiar with the details, it does appear to me, from

the communiques and press conferences at the Moscow meeting, that
we don't yet have a trade agreement. We have an agreement to go on
working to get a trade agreement. In that sense, we are not yet able
to say concretely what the real prospects for an expansion of trade and
for new relationships in trade are.
But I certainly agree with your underlying point that if you can

get a good working agreement, that too serves the same general pur-
pose of increasing mutual understanding and mutual reliance that the
other agreements may help to serve.
Mr. SYMINGTON. Thank you.
Mr. Mosher, do you have some questions?
Mr. MOSHER. Just a couple of questions for clarification concerning

Mr. Bundy's comments on page 3.
Mr. Bundy, if you could give some background, it would be of assist-

ance to us. You say that "We do not treat our scholars and scientists
as the Russians treat theirs."
Do you want to expand on that for our edification?
Mr. BUNDY. I'll see if I can do it in a way that is fair to all sides,

Mr. Mosher.
I happened to be involved in this, and I will take you hock if you

don't mind, because this is where I got my first exposure to these
problems, as dean of the faculty of arts and sciences at Harvard in
the late 1950's, when Harvard was one of the designated cooperating
universities under the first exchange agreements.
One simple way of putting it is our professors are not in the habit

of awaiting political instructions, and that statement cannot be made
with quite the same clarity on the other side of the line.
Another point—an institutional point—is that our universities don't

expect to be told „by the Director of Cultural Affairs of the Depart-
ment of State exactly how they conduct their affairs. I don't know just
who does give those instructions to universities in the Soviet Union,
but there is some one. Therefore, both the attitudes of the individuals
:and the attitudes of the institutions are really different.

I'm not saying at all that there are not scholars and scientists of
great, quality, whose independent intellectual contributions have
been of the first importance, in the Soviet Union, nor am I saying that
everything about that highly organized system is necessarily restric-
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tive. I'm simply saying that it's very different, and that the situation
for an American scholar or scientist going to the Soviet Union is one
which requires kinds of clearances in advance, kinds of approvals,
kinds of arrangements of schedule, which would seem to him flatly
incredible if he were going to Htudy, say in Italy or in Argentina or in.
Japan, although there are cultural and social difficulties in most for-
eign study.
We have had real difficulty in learning how to come to terms with

that, but at the same time, we have effected the exchange of some
scores of scientists. This is a matter on which, I am quite sure, Mr.
Pollack knows vastly more than I do, but it is not an easy match. Let
me put it that way.
Mr. MOSHER. Do you have any feeling, or reason to believe, that this

situation that existed when you were dean at Harvard is modified, or
is evolving into a changing relationship, or changing situation?
Mr. BUNDY. When you live with these difficulties you can learn to

distinguish those which are really not of major substance, and which
are a matter of learning how to live with a different bureaucratic sys-
tem, and those which are real blocks to particular inquiry.
There have been, over the years, certain scholars who simply were

not encouraged to come to the Soviet Union. The exact boundaries
have changed from time to time, and I'm not closely familiar with the
current sense of just who is more welcome than who else.
There was, for example, a period after the fall of Khruschev

when American applicants seemed to be going through a tighter net
of screening than had been the case in 1963 and 1964, and these situa-
tions change from season to season. I have the impression that there
has been a considerably more open view, coming, I suspect, from high
political decisions, in the Soviet Government's approach to these
matters since 1970.
I think I would concur in the general tenor of Mr. Kissinger's re-

marks, when he was asked in his press conference how it was that
there were some disagreeable remarks about the nature of Soviet for-
eign policy in the President's Annual Foreign Policy Review. He said,
"Well, that was about a part of past history, and these agreements
are about a future part of history," and I think it's always right for us
to be hopeful and to press for the new opportunity.

• That allows me to say something, if I may, that I left out of my
statement. I believe it to be true—and I think it is something that, as
a people we can take a good deal of pride in—that most of the affirm-
ative effort, most of the pushing to try to open up these relations, has
come from the American side, and that the limits on what can be done
have more often than not come from the Soviet side.
I don't want to make that too sweeping because there are some kinds

of inhibitions in our own arrangements. High technology computers
have been a sensitive matter for us at one time or another, and there
are other places at which we have not been as open as we might have
been. But, in the main, we have gotten where we are today because
of persistent and undiscouraged American effort.
Mr. MOSHER. On our own side do you detect any significant charges

in the situation of our scholars and scientists vis-a-vis the American
Government?
Mr. BUNDY. I have a feeling they're less amply nourished.
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Mr. MOSHER. You used the word "inhibition." Is there any chang-
ing situation regarding the inhibitions? Actually, I don't have any in
mind. I just wondered if you saw any.
Mr. BUNDY. No. I think our scientists in this country are operating in

an environment of very general academic freedom, and in particular,
that the American Government has not had a restrictive, but rather on
balance a liberating effect upon American scientists, who have had the
lion's share of the support and. to a lesser but now growing degree,
on other American scholars too, increasingly through the National En-
dowments. I'm not at all a believer in the notion that there has been
some systematic imposition of a Government point of view on the
American scientific or scholarly community. The degree of the sci-
entific and scholarly criticism of the U.S. Government completely
disproves that proposition.
Mr. MOSHER. The mere fact that budget constraints exist and there

is increased competition for Federal subsidies does not have any bad
effect?
Mr. BUNDY. Let me be careful here, Mr. Mosher. I don't mean to say

that all the budget cuts that have been made in support for specific
institutional or individual research operations have been fortunate. I
don't think that is the case. This is an enormously complicated sub-
ject. I have been very glad to see the reinforcement, which must be
coming largely from this committee, which has been given through
the National Science Foundation, in recent years, because I do share
the view, which has been expressed by many people on both sides of
the aisle, and in and out of Government, that the Science Foundation
is, for the long haul, a better instrument of support for American
science, in scholarship, in research, and in training, than the user
agencies, of which the most conspicuous, of course, have been the de-
fe- se agencies.
Mr. MOSHER. Mr. Chairman, apparently I have taken us off on a

tan (rent. I'll ask just one more question.
On page 3, just for our background information and interpretation,

your phrase "rely on national means of verification," what distinction
are you making there?
Mr. BUNDY. I'm making the distinction—which is spelled out very

clearly in some of the press conferences around the agreement—the
distinction between trying to fret some sort of on-site inspection, or
agreed visiting by international teams, and the capacity to use all of
your own national means of information, which certainly include now-
adays—I think this is certainly not the kind of classified information
you can now be nervous about—space photography. That capability,
together with other abilities which have been developed in the in-
telligence communities of our Nation.
It allows us, within quite acceptable limits, to have confidence in the

kinds of estimates we make as to how many missiles, launchers, or
submarines, there are, and how big they are, and how much they can
do, and how they have to be weighed in the strategic balance. I share
the administration's view that it is better really to rely on this than to
try to get what would almost certainly be rather fragile forms of inter-
national inspection, which could come to an end suddenly and leave
you with a blind eye.



13

Mr. MosHER. Are you saying that the days have passed, either in
Moscow or Washington, where there needs to be any furor over the
disclosure of something like the U-2? We mutually respect each other's
efforts as sophisticated technologists in the launch of vehicles in space ?
Mr. BUNDY. I think we have agreements which particularly protect

space movements. It would clearly be a very grave and dangerous act
for either side to interfere with the other side's systems of collecting
information through satellites. I think both sides know that. I think
there's no immediate danger of that.
The case of the U-2 was different, of course, because although it flew

at unheard of altitudes, and it was not reachable until 1960, still it
was an airplane, and an airplane over one's own territory was an en-
tirely different matter in political terms.
Mr. MOSHER. Thank you.
Mr. SYMINGTON. Mr. Frey?
Mr. FREY. Thank you, Mr. Chairman.
To begin with, I would like to state that I think that the purpose of

these hearings is really not only to look at the tangibles, but the many
intangibles and I hope that not only the question of cooperation with
the Soviets but with many other nations will be considered, because I
think this is one of the real keys to the future of all mankind.
NASA's chartered to benefit all mankind, and I hope we can live up

to it. As of today I think we could do a lot more through many, many
areas of cooperation, not only in terms of benefiting all mankind, but
getting people involved in projects which couldn't be done by one
nation, either financially or otherwise.
One of the things that impressed me, looking down the road, was

your statement concerning the greater role of the U.S. Government
itself, which I think is pretty obvious that it's going to have to hap-
pen. But at the same time, I wondered if, in your opinion, it's going
to be possible that there will be a great deal of cooperation from non-
government sources in terms of industry itself in this country.
This is going to lay the groundwork possibly, say in the communi-

cations area, for work with the Intelsat and Comsat.
Mr. BUNDY. Yes; I think there is a possibility of that kind, and I

think even the agreements referred to the desirability of private agen-
cies or enterprises having roles in these kinds of cooperative under-
takings.
Mr. FREY. What I really was asking is do you think this is going

to break down the barriers that you've expressed in the past or do
you think we're going to have to go a long way before we can reach
that point?
Mr. BUNDY. My personal inclination is to expect that it will be quite

slow, that there are real difficulties in learning how, in a straightfor-
ward sense, to do business between systems as different as our two.
think the opportunity is there, but I think you have to await the
events to see how rapidly it will be developed.
Mr. FREY. One of the questions I heard raised earlier not only on

this agreement but on the question of international cooperation in
space, has been that there might be a feeling that by doing this and
working with other countries, the United States may, fairly or un-

80-787 72 2
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fairly, be seeking other sources of revenue through these projects in
some areas where, because of our budgetary restraints they can't be
begun. I, for one, do not believe that this is necessarily true at all.
Do you see any great problem, from your background and experi-

ence, in asking other nations to bear their fair share of any of these?
Mr. BUNDY. The key question, of course, is: What's a fair share?

And that has to be examined case by case.
Mr. FREY. Anything to begin with is more than nothing, and it

seems to me that once you get over that hurdle you have at least made
a start.
Mr. BUNDY. I think one of the difficulties that you have—I'm not

here talking about specific enterprises—is that sometimes we appear
to be inviting people to share the costs but without really giving them
a chance to share the responsibilities or any of the authority that is
involved, and I think that sometimes can create difficulties, but my
own view is that there are ways and means of working these things
out.
Mr. FREY. That feeling does exist, which I voiced. Don't you feel

that there is a question about that?
Mr. BUNDY. I'm not familiar enough with it to do more than to say

that I can see how that feeling would arise, and it seems to me there
are ways and means of developing means of cooperation in which both
the economic and the other forms of share participation are equitably
worked out.
Mr. FREY. I think one of the real keys to this situation is going to be

the Space Shuttle when completed in 1978, because at that point we
are going to have a low cost transportation system with a means for
sharing experiments, for people in different countries to develop dif-
ferent experiments and work with them. This might be one sure way
of working together, and I think it may be the real key to getting many
other nations into the act.

Outside of that, thank you very much for coming. We appreciate
your testimony. You've given us a lot to think about.
Mr. BUNDY. Thank you.
Mr. SYMINGTON. Thank you, Mr. Frey.
Mr. Bundy, you certainly have done that.
You raised a very good point at the close of your paper that this

will involve a new level of congressional engagement.
I suspect that the administration is going to pursue these agreements

with vigor, and they'll be after us for some new money. I would think
that, within reason, it would be money well invested.
I know that your time is limited. We thank you very, very much

for your kindness in joining us today. It's been a tremendous help to
us. Perhaps at a future time we might be writing you for some future
observations as these hearings develop, if you wouldn't mind our doing
that.
Mr. BUNDY. It's been a pleasure for me, Mr. Chairman. I'm very

grateful to you for allowing me to come on early because I do have to
go back to New York. Thank you very much.
Mr. SYMINGTON. Thank you, sir.
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Our next witness, in deference to protocol for these occasions, would
have actually been on first, but it was necessary for Mr. Bundy to leave
early for New York City, and we departed from our normal schedule
in order to enable him to do so.

It is to our next witness that we look for an overview of the intent,
hopes, and aspirations inherent in these agreements. Tie is Mr. Herman
Pollack, Director of the Bureau of International Scientific and Tech-
nological Affairs, Department of State. He has the rank of Assistant
Secretary of State, which he has held since 1967.
He's head of the office which provides policy guidance concerning

the international scientific and technological activities of the Govern-
ment. He's been deeply involved in the negotiations which preceded
the meetings on the agreements that are the subject of our hearings.
He's in an excellent position to inform our committee on these agree-
ments, and to answer any questions we might have.
We welcome your appearance here, Mr. Pollack; and now you may

proceed with your statement.
(The biographical sketch of Mr. Pollack follows:)

MR. HERMAN POLLACK, DIRECTOR, BUREAU OF INTERNATIONAL SCIENTIFIC AND
TECHNOLOGICAL AFFAIRS

Mr. Pollack was born in New York City on October 22, 1919, and is a graduate

of the City College of New York, where he was elected to Phi Beta Kappa. He

received his Master's degree in International Affairs from George Washington

University. He began his Government service in 1941 in the Office of Price Ad-

ministration, following a fellowship in the Department of Government at CCNY.

Following his Army service, he served with the War Shipping Administration

and later with the Foreign Economic Administration. Mr. Pollack came to the

Department of State in October 1946, and has held positions as Deputy and Act-

ing Executive Director of the Bureau of European Affairs, Executive Assistant

to the Assistant Secretary for Administration, Director of the Management Staff,

and Deputy Assistant Secretary for Personnel. He attended the National War

College in 1963-64, was appointed Deputy Director, International Scientific and

Technological Affairs ( SCI) on September 13, 1964, and Acting Director on Janu-

ary 1, 1965. The Department of State announced his appointment as Director on

July 14, 1967.
In 1949 Mr. Pollack married Dr. June Rae Cohen of Washington, D.C. She is

currently serving as Area Physician with the Montgomery County Health Depart-

ment. The Pollacks and their three children reside at 7000 Selkirk Drive,

Bethesda, Maryland.
As Director of the Bureau of International Scientific and Technological Af-

fairs, Mr. Pollack is a Principal Officer of the Department of State with rank and

authority equivalent to an Assistant Secretary of State. It is the responsibility

of the Director and his staff to formulate and implement policies and proposals

for U.S. international science and technology programs, to advise the Secretary

in his consideration of scientific and technological factors affecting foreign policy,

to provide policy guidance to the international scientific and technological activi-

ties of the Government, to represent the Department in appropriate international

negotiations in science and technology, and to direct the Scientific Attache

Program. .

Mr. POLLACK. Thank you Mr. Chairman.
I have asked Mr. Richard Davies, who is Deputy Assistant Secre-

tary for the Bureau of European Affairs, to join me at the table, since
I assume that your questions may range over a wide enough area to
justify the two of us being here.
Mr. SYMINGTON. We welcome you, Mr. Davies.
Mr. DAVIES. Thank you, Mr. Chairman.
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STATEMENT OF HERMAN POLLACK, DIRECTOR OF INTERNA-
TIONAL SCIENTIFIC AND TECHNOLOGICAL AFFAIRS, DEPART-
MENT OF STATE, ACCOMPANIED BY RICHARD T. DAVIES, DEPUTY
ASSISTANT SECRETARY FOR EUROPEAN AFFAIRS, DEPARTMENT
OF STATE

Mr. POLLACK. I welcome the opportunity to testify before this sub-
committee today because the subject of the hearing is one of the most
notable examples we have yet seen of the use of science. to promote
bilateral relations. It well may represent an historic turning point in
the history of international relations in science. But beyond that it is
always a pleasure to appear before Congressman Symington who has
many friends and admirers, myself included, in the Department of
State in which he occupied with distinction a senior post several years
ago.
My remarks today will be brief. I shall say a few words about the

policy background to the science agreements with the Soviet Union,
describe them briefly, and lastly offer a few preliminary observations
which will reveal how the Department of State is approaching these
agreements. I shall make no attempt today to go into depth on the
content or substance of any of these agreements. That will be better
done by the knowledgeable men who will be responsible for the execu-
tion of each of the agreements, and each of whom will appear before
you later in these hearings.
The United States has long pursued the foreign policy objective of

reducing tensions with the Soviet Union and seeking ways to develop
a stable and mutually constructive relationship. I think Mr. Bundy
has done an excellent job of reviewing the history of these efforts.
It is in this framework that in his speech to the United Nations

General Assembly in October of 1970, which he addressed primarily
to the leaders of the Soviet Union, President Nixon said:
The issue of war and peace cannot be solved unless we in the United States

and the Soviet Union demonstrate both the will and the capacity to put our
relationship on a basis consistent with the aspirations of mankind. . . . In the
world today we are at a crossroads. We can follow the old way, playing the
traditional game of international relations, but at ever-increasing risk. Every-
one will lose. No one will gain. Or we can take a new road. I invite the leaders of
the Soviet Union to join us in taking that new road. . . .

Over a year later in his third annual report to the Congress of
February 9, 1972, on U.S. foreign policy, the President enumerated
a number of major problem areas in which he initiated exchanges with
the Soviet leaders and listed a series of agreements on additional
measures "striking both in their diversity and in their promise of mu-
tual advantage." Included in the latter were specific initiatives in
space and health, key areas of science and technology. In this report,
the President renewed our commitment to a new relationship with the
U.S.S.R. and among the tasks set was an examination with Soviet
leaders of the possibility of additional bilateral cooperation.
By the time of the summit last month the desire for a change and

improvement in relations was a working premise for both sides. Thus,
it became possible among other things, to agree to a declaration of
basic principles Of mutual relations between the U.S.A. and the
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U.S.S.R. directed toward this end. One of these—the eighth—
provided:
The two sides consider it timely and useful to develop mutual contacts and

cooperation in the fields of science and technology. Where suitable, the U.S.A.
and the U.S.S.R. will conclude appropriate agreements dealing with concrete
cooperation in these fields.

On June 1, the day of his return to the United States from his visits
to Moscow, Tehran, and Warsaw, the President gave an accounting to
the Congress of his meetings with Soviet leaders. He pointed out on
that occasion that the foundations had been laid for a new relation-
ship between the two most powerful nations in the world, noting espe-
cially the progress that had been made in solving difficult issues. He
also called attention to the fact that agreement had been reached to
expand U.S. and Soviet cooperation in many areas of science and.
technology, in recognition of the fact that the quest for useful knowl-
edge transcends differences in ideologies and social systems.
In a similar vein, the Secretary of State, during his recent report

to the NATO Allies in Bonn, depicted the science agreements con-
cluded during the summit as providing the framework for mutually
useful contact between Soviet and American specialists in numerous
fields. He also emphasized that they constitute concrete measures
which will help develop the free exchange of ideas and persons essen-
tial for a genuine East-West detente.
So much for the general background. Mr. Richard Davies, Deputy

Assistant Secretary of European Affairs, will be glad to expand on
this background later if you so wish.
During the visit of the President to the Soviet Union May 22-30,

four agreements were signed on cooperation in various aspects of
science and technology. The agreements on space and on environmental
protection were signed by the President. Those concerning science and.
technology, and medical science and health, were signed by the Sec-
retary of State. They represent the culmination of years of patient
U.S. effort to establish meaningful contact and a basis for cooperation
in these fields.
For more than a decade, -U.S. Government agencies and our Na-

tional Academy of Sciences have endeavored to arrange with Soviet
counterparts exchanges of delegations and individual scientists in
order to expand the contacts between our scientific communities and
thereby promote science, and as a way to learn more about the state
of science and technology in the Soviet Union. Through these ex-
changes, we have succeeded in greatly enlarging the contacts between
the two scientific communities and have made possible an exploration
of the state of science and technology in both countries.
U.S. scientists have been attracted to the undeniable achievements

of Soviet science in many fields and have become convinced that deeper
contact would serve our interests, both technical and political. By
1970, we began to detect a growing, willinemess on the part of the
Soviet Union to explore possibilities for collaborative efforts in vari-
ous scientific fields, notably atomic energy, place. and health sciences.
The agreement on exchanges and cooperation signed on April 11 of

this year, and the four summit agreements concluded last month, docu-
ment the readiness on both sides to engage in cooperative efforts. They
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could represent a historical change in the pattern of scientific rela-
tions which we have sought for years and to which the Soviet Union
has now agreed.
The activities pursued in accordance with the agreements could

become part of a trend of even broader significance, for there is an
ingredient in the scientific ventures with the U.S.S.R. which tran-
scends the realm of science and technology. The cooperative ventures
both sides have in mind will bring together distinguished and influ-
ential representatives of the two nations. Moreover, the several joint
commissions overseeing the activities will have access to the highest
levels of government. The pursuit of collaborative efforts in bilateral
and multilateral arenas will, we sincerely hope, assure greater move-
ment of persons and ideas between the countries engaged. A brief
resume of the agreements concluded will illustrate this potential.
The Agreement Concerning Cooperation in the Exploration and

Use of Outer Space for Peaceful Purposes signed on May 24, 1972,
includes the plan of the signatories to conduct a joint docking mission
scheduled for 1975. This test mission is a first step in possible coopera-
tion in future joint rendezvous, docking, rescue missions, and joint
experiments in space. It brings to fruition years of consultations which
began in October 1970, and subsequently led to agreed undertakings
in such important areas of space science and applications as space
meteorology; space techniques for the study of the earth's environ-
ment; the exploration of space, the moon, and the planets; and space
biology and medicine.
The Agreement on Cooperation in the Field of Environmental Pro-

tection, the most comprehensive bilateral agreement on this subject,
calls for joint research development, mutual cooperation, and exchange
of information in 11 specific areas of environmental protection. These
are: Air pollution, water pollution; environmental pollution associ-
ated with agricultural production; enhancement of the urban environ-
ment; preservation of nature and organization of national parks; ma-
rine pollution; biological and genetic consequences of environmental
pollution; influence  environmental changes on climate; earthquake
prediction; Arctic and subarctic ecological systems; and legal and ad-
ministrative measures for protecting environmental quality.
The Agreement on Cooperation in the Field of Medical Science

and Public Health commits the parties to develop and extend mutually
beneficial cooperation on the basis of reciprocity, with initial efforts
focusing on the most widespread and serious diseases such as tumors
and cardiovascular, and the effects of the environment on man's health.
Like the agreement on space, it is the outcome of specific discussions
and negotiations between U.S. and Soviet specialists since 1970.
The comprehensive Agreement on Cooperation in Science and Tech-

nology was designed to accelerate the development of substantive sci-
entific and technical contacts, and to promote their evolution into mu-
tually beneficial collaborative work. Joint contribution and reciprocity
will be the keynote. Under this new agreement, collaborative under-
takings will be developed, evaluated, and coordinated for the first time
at the executive levels of government.
One feature that distinguishes the four summit agreements and the

exchange agreements arrived at in February of this year from earlier
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scientific and technical arrangements with the Soviets, is the emphasis
on joint endeavor that the scientific leaders on both sides clearly have
in mind. All of these agreements in one way or another provide for
joint development and implementaton of programs and projects; joint
research, including exchange of results; organization of joint courses,
conferences, and symposia; as well as exchange of information and doc-
umentation ; and the more traditional exchange of scientists and spe-
cialists. It is the joint endeavor aspect of the new agreements that, in
my view, holds the greatest promise for the future.
It should also be noted that the relationships in science with the

Soviet Union which we are now discussing are not unique in U.S.
foreign relations. Such cooperation has been an important component
of our relations with Japan, France, Germany, and other countries.
As we develop these joint efforts across the broad spectrum of the
recent U.S.-Soviet agreements, we hope they presage the establishment
of freer patterns of cooperative work with the Soviet Union such as we
and other leading industrial nations of the world already enjoy.

Additionally, it should also be noted that the new agreements do not
mark a radical departure from relations in science and technology we
have been developing with a number of other Communist countries.
We have extensive programs of joint research and scientific exchanges
with Poland and Yugoslavia, supported in part by our Public Law
480 currency holdings. A program is developing rapidly with Ru-
mania, and others have been initiated with additional East European
countries. By the same token, an expansion of U.S.-Soviet cooperative
projects under the new agreements will probably accelerate develop-
ment of additional arrangements in these East European countries.
The prospects for common scientific ventures with the U.S.S.R. are

promising. If we bear in mind the basic criterion of mutual interest,
joint effort in many fields should be a plus for both sides. This is true
in part because of the distinct advances both countries have made in
such sophisticated fields as atomic energy and space, but also because
of geographical comparability, which makes particularly rewarding
common efforts in such fields as weather modification, arid. lands, Arc-
tic environment, energy resources development, and oceanography,
among others.
We are not under the slightest illusion that the signing of the new

agreements is the end of a carefully explored and painstakingly devel-
oped road. For example, changes in behavior and style on the part of
the Soviet Union, regarding the freedoms customarily afforded scien-
tists and scientific endeavors, will be necessary if the potentialities of
the agreements are to be fully realized. We sincerely hope, however,
that practice will bear out the promise inherent in them. In those areas
in which we identify a U.S. interest, we shall lead the way; and we are
prepared to respond positively to any Soviet initiatives in which there
is a genuine two-way contribution and sharing of benefits.
I believe this committee is familiar with my view that science co-

operation and international politics can mix, provided, of course, the
science is sound and the criteria for its conduct is scientific. It is the
intention of the American technical leaders that such will be the case
in this instance. It is their understanding that their counterparts in
the Soviet Union share that intention. Thus, the prospects are that
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these agreements will indeed not only foster the relationships of the
United States and the Soviet Union, but produce good science as well.
Thank you, Mr. Chairman.
Mr. SYMINGTON. Thank you very much for a thorough and interest-

ing overview of these agreements, Mr. Pollack. We have a good many
questions about them.
One that I have at the outset relates to your statement on page 8, at

the top of the page: "Collaborative undertakings will be developed,
evaluated, and coordinated for the first time at the executive levels of
Government." These agreements provide for joint Commissions to be
established.
Do I take it from this statement of yours that on the American side

and on the Soviet side, the membership of those Commissions will in-
clude the President, the head of government, the Chief of State? Is
that what you meant to convey?
Mr. POLLACK. No, Mr. Chairman. That sentence relates solely to the

Agreement on Cooperation in Science and Technology, and it refers to
the fact that the executive agents were designated on our side as the
Office of Science and Technology, which is a branch of the Executive
Office of the President; and on the Soviet side as the State Committee
of the U.S.S.R. Council on Ministers for Science and Technology,
which is the equivalent counterpart, as to be distinguished from the
Soviet Academy of Sciences, which has previously been the principal
vehicle for cooperative undertakings.
Mr. SYMINGTON. I understood that previously on our side the Na-

tional Academy of Sciences would have had some responsibility.
Would that be so? Is this not the case?
Mr. POLLACK. This is no derogation from the work that the National

Academy of Sciences will continue to carry on under our science and
cultural agreements. This is a new and additional effort to develop
additional areas of cooperation beyond those now existing and those
just agreed to in the summit agreements.
Mr. SYMINGTON. The National Academy, as far as you can tell us

today, has no specific role to play under the agreement on science
and technology?
Mr. POLLACK. No specific assignment has been made to the National

Academy, but I'm sure they will have a role to play as a consequence
of the relationship that exists between the Federal agencies that will
be carrying on these programs and the Academy of Sciences on a con-
tinuing basis, so I'm sure the resources of the Academy will be called on.
Mr. SYMINGTON. Is it possible for you to elaborate this morning on

the likely form that the joint Commissions to be established under
these agreements will take, the number of their members, the likely
sources for memberships, and the point of authority? Would that be
Presidential? Would it be delegated?
Mr. POLLACK. The question of the composition of that group is

under discussion and consideration by Dr. David at this time. Dr.
David has been designated to head the U.S. side of that joint Com-
mission. I am not aware that any firm conclusions have been arrived
at, either as to numbers or as to composition, or diversity of mem-
bership. All of these questions, however, are being studied and
discussed.
MT. SYMINGTON. Thank you.
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I wonder if you have had an opportunity to determine how the
Soviets themselves view these agreements, and what hopes or plans
they have for implementation?
Mr. POLLACK. The latest word, or the only word at this point, really

that I have on that came to my attention late yesterday afternoon, and
it's a report of an article by Mr. Gvishiani that appeared in Izvestiya
on the 6th of June. It has only been read cursorily by me, as I haven't
had more time to go through it, but it speaks in affirmative fashion
of these agreements, as we have indeed been doing here today. I will
be glad to make this available to the committee, if you would find it
useful.
Mr. SYlVI/NGTON. Yes, indeed. We would be happy to have it, and

without objection, it will be entered as part of the record at this point.
We thank you for it.
(The Izvestiya article referred to is as follows:)

[Moscow Izvestiya in Russian, June 6, 1972, Morning Edition, p. 4L]

III. JUNE 9, 1972 U.S.S.R. INTERNATIONAL AFFAIRS—THE AMERICAS

U.S.S.R.-U.S. SCIENTIFIC TIES BASIS FOR FURTHER EVOLUTION

(Article by D. M. Gvishianis "For the Good of Mankind"; first paragraph is
Izvestiya introduction)

[Text] The Soviet-American intergovernmental agreement on cooperation in
the sphere of science and technology is the subject of comment by D. M. Gvishi-
ani, USSR Academy of Sciences corresponding member and USSR Council of
Ministers State Committee for Science and Technology deputy chairman.
The conclusion of an agreement between the USSR and the United States in

the sphere of science and technology, together with agreements on cooperation in
the sphere of space, environmental protection, medical science, and public health,
reflects the aspiration of the sides to insure the expansion of mutually beneficial
ties and promotes the further improvement of relations between the two states.
The constructive and realistic approach displayed during the summit negotia-
tions found specific expression, in particular, in the conclusion of an agreement
on cooperation in the sphere of science and technology.

It should be emphasized above all that the agreement signed reflects the ob-
jective aim of the development of scientific and technical cooperation between
the USSR and the United States. The basis of this need is the high scientific and
technical potential of both countries and the interest ensuing from this in or-
ganizing an exchange of experience between scientists and specialists and in
combining efforts in developing most important problems for the good of accelerat-
ing technical progress of both countries and for the good of all mankind.
As the joint Soviet-American communique notes, the cooperation that has so

far existed in such spheres as atomic energy, space research, public health, and
so forth has been of definite benefit and has made a positive contribution to the
development of relations between the USSR and the United States. However,
one cannot fail to note that the volume and nature of scientific and technical
links between our countries far from matches the real possibilities and
requirements.

Nevertheless, Soviet and American scientists and specialists, albeit on a limited
scale, have exchanged experience at international congress, conferences, and
symposiums and have brought about bilateral contacts. This has enabled them
to familiarize themselves to a certain degree with the achievements of both
countries in various spheres of science and technology and to bring to light a
mutual interest in establishing cooperation on certain urgent problems.
The agreement on exchanges in the sphere of science, technology, education,

culture, and other spheres signed for the first time in 1958 was a definite stage in
the development of scientific and technical links between the USSR and the
United States. This agreement, which ran for 2 years, was subsequently renewed
several times and for 14 years was the main basis of scientific and technical con-
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tads between the USSR and the United States. An average 10 to 20 exchanges of
scientific and technical delegations and five to 10 exchanges of agricultural dele-
gations were provided for each 2-year period: these exchanges were of a
fact-finding nature on predetermined topics. This agreement played a positive
role. It was, however, not designed for the organization of deeper cooperation,
that is, for the implementation of joint scientific research and planning and
design work, the realization of major joint projects, and so forth.
Together with exchanges of delegations in accordance with the aforementioned

agreement, trips by American scientists, specialists, and businessmen on tourist
lines have developed greatly in recent years. The majority of these trips have
been of a businesslil:e nature. They have afforded representatives of the United
States the opportunity to acquaint themselves with our scientific institutions and
industrial enterprises and discuss with their Soviet colleagues questions of mu-
tual interest. Last year visits were made literally every week by American scien-
tists and specialists to the State Committee for Science and Technology, the
'USSR Academy of Sciences, and other Soviet organizations. It is typical that in
the period since 1959, contacts outside the framework of the agreement on ex-
changes have exceeded the official exchanges of delegations many times over. All
this demonstrates the objectively urgent necessity for broadening the legal basis
regulating mutual relations in this important sphere.
American scientists and representatives of business circles who have visited

the USSR in recent years have been able to satisfy themselves that the scientific
and technical potential of our country is constantly increasing. As is known, the
basis of this potential consists of the 5,000-plus scientific research institutes in
which 970.000 scientists work. American scientists and specialists were able to
acquaint themselves with the organization of scientific research in the USSR and
also with the high standard of development of the leading sectors of industry.
Possessing a mighty scientific and technical potential, the Soviet Union is con-

sistently developing scientific and technical cooperation with all interested states.
The results of such cooperation, not only with the socialist countries hut also
with e number of Western countries, are well known. In this respect the links
between the USSR and France are very significant. Considerable experience has
been n ceumulated in ties with Italy, Austria, Finland, Belgium, Sweden, Norway,
and other countries with which the USSR has intergovernmental agreements on
scientific, technical, and economic cooperation. The creation of a commission for
economic, scientific, and technical cooperation between the USSR and the FRG
opens good prospects in this sphere.
The evolution of scientific and technical contacts between the USSR and the

United States has objectively led to the necessity for expanding the framework
of scientific and technical exchanges and for them to be conducted in accordance
with existing possibilities and requirements.
The Soviet Union's consistent position as regards the development of Soviet-

American links was 'undoubtedly of great significance in reaching an understand-
ing with the American side on expanding cooperation in the scientific and techni-
cal sphere and in the conclusion of the nresentintergovernmental agreement. This
position was recorded in the 24th CPSU Congress decisions which express the
Soviet Union's readiness to develop scientific, technical, and economic links with
the United States in such a way that they are effected on an equal footing and on
a mutually profitable basis and so that the volume of these exchanges is more in
accordance with the level of the economic potential of the USSR and the United
States.
An important factor stimulating the development of international cooperation

in the sphere of science and technology, including bilateral ties between the USSR
and the United States, is the fact that in our age of the rapid development of the
scientific and technical revolution not a single country, no matter how mighty and
highly developed, can develop science and technology without participation in
international cooperation.

It is precisely from an acknowledgement of this fact that Article 2 of the
Soviet-American intergovernmental agreement on cooperation in the sphere of

-science and technology proceeds: This article ststes that the basic objeetive of
scientific and technical cooperation between the USSR and the United States . . .
"is to provide both sides with broad possibilities for uniting the efforts of the
scientists and specialists and both countries in working out the most important
problems whose solution will promote the progress of science and technology to
the good of both countries and of all mankind."
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We are profoundly convinced that the development of Soviet-American scien-
tific and technical cooperation and the consistent practical fulfillment of the
agreement will undoubtedly provide the opportunity for saving time and re-
sources and for insuring the best results in the solution of those scientific and
technical problems which will be proposed for cooperation.
As for the specific fields of this cooperation, they are at present difficult to

determine. In many sectors of science and technology our countries' achievements
are at a high level. However, there are always many unsolved problems in science
and technology where joint work can prove useful. The choice of the main direc-
tions of cooperation and the organization of specific cooperation work is the task
of the joint Soviet-American commission on scientific and technical cooperation
which will be created in accordance with article 7 of the agreement. The organi-
zations responsible for the fulfillment of the agreement are, on the Soviet side,
the USSR Council of Ministers, state Committee for Science and Technology,
and, on the American side the Office of Science and Technology of the Executive
Office of the President.
The intergovernmental agreement on cooperation between the USSR and the

United States in the sphere of science and technology provides for the most
diverse forms of developments of scientific and technical ties, including the ex-
change of scientists and specialists and scientific and technical information and
documentation, joint research, developments, and tests, and the exchange of
results, research, and experience between scientific research institutes and or-
ganizations. I would like particularly to stress that the agreement affords an
opportunity for the development of direct contacts between interested institu-
tions, organizations, and enterprises of both countries.
The agreement on cooperation in the sphere of science and technology is of

important political significance. The objective of this agreement is clearly defined
in the recently published joint Soviet-American communique. This states that
"the expansion of scientific and technical cooperation, on the basis of mutual
benefit and joint efforts, aimed at achieving cominon objectives accords with the
interests of both peoples and promotes the further improvement of relations be-
tween the two countries."
The significance of this agreement .undoubtedly goes beyond the framework of

bilateral Soviet-American relations, insofar as scientific and technical cooperation
between the USSR and the United States, which is to solve a whole series of
problems of world significance, is an important contribution to the cause of the
development of science and technology and, consequently, to the cause of econo-
mic and social progress throughout the world.

Mr. SYMINGTON. With regard to the various documents which are
the subjects of these hearings, I wonder if any or all of those docu-
ments could be submitted to make our record complete?
Mr. POLLACK. I'll be glad to do that, Mr. Chairman.
Mr. SYMINGTON. Thank you.
(The documents to be furnished are as follows:)

AGREEMENT BETWEEN THE GOVERNMENT OF THE UNITED STATES OF AMERICA AND
THE GOVERNMENT OF THE UNION OF SOVIET SOCIALIST REPUBLICS ON COOPERATION
IN THE FIELDS OF SCIENCE AND TECHNOLOGY

The Government of the United States of America and the Government of the
Union of Soviet Socialist Republics;
Recognizing that benefits can accrue to both countries from the development

of cooperation in the fields of science and technology;
Wishing to assist in establishing closer and more regular cooperation between

scientific and technical organizations of both countries;
Taking into consideration that such cooperation will serve to strengthen

friendly relations between both countries;
In accordance with the Agreement between the United States of America and

the Union of Soviet Socialist Republics on Exchanges and Cooperation in Scien-
tific, Technical, Educational, Cultural, and Other Fields, signed April 11, 1972, and
in order to develop further the mutually beneficial cooperation between the two
countries;
Have agreed as follows:



24

ARTICLE 1

• Both Parties pledge themselves to assist and develop scientific and technical
cooperation between both countries on the basis of mutual benefit, equality and
reciprocity.

ARTICLE 2

The main objective of this cooperation is to provide broad opportunities for
both Parties to combine the efforts of their scientists and specialists in working
on major problems, whose solution will promote the progress of science and
technology for the benefit of both countries and of mankind.

ARTICLE 3

The forms of cooperation in science and technology may include the following:
a. Exchange of scientists and specialists;
b. Exchange of scientific and technical information and documentation;
c. Joint development and implementation of programs and projects in the

fields of basic and applied sciences;
d. Joint research, development and testing, and exchange of research results

and experience between scientific research institutions and organizations;
e. Organization of joint courses, conferences and symposia;
f. Rendering of help, as appropriate, on both sides in establishing contacts

and arrangements between United States firms and Soviet enterprises where
a mutual interest develops; and

g. Other forms of scientific and technical cooperation as may be mutually
agreed.

ARTICLE 4

1. Pursuant to the aims of this Agreement, both Parties will, as appropriate,
encourage and facilitate the establishment and development of direct contacts
and cooperation between agencies, organizations and firms of both countries and
the conclusion, as appropriate, of implementing agreements for particular co-
operative activities engaged in under this Agreement.

2. Such agreements between agencies, organizations and enterprises will be
concluded in accordance with- the laws of both countries. Such agreements may
cover the subjects of cooperation, organizations engaged in the implementation
of projects and programs, the procedures which should be followed, and any
other appropriate details.

ARTICLE 5

Unless otherwise provided in an implementing agreement, each Party or par-
ticipating agency, organization or enterprise shall bear the costs of its participa-
tion and that of its personnel in cooperative activities engaged in under this
Agreement, in accordance with existing laws in both countries.

ARTICLE 6

Nothing in this Agreement shall be interpreted to prejudice other agreements
in the fields of science and technology concluded between the Parties.

ARTICLE 7

1. For the implementation of this Agreement there shall be established a
U.S.-U.S.S.R. Joint Commission on Scientific and Technical Cooperation. Meet-
ings will be convened not less than once a year in Moscow and Washington,
alternately.

2. The Commission shall consider proposals for the development of cooperation
in specific areas; prepare suggestions and recommendations, as appropriate, for
the two Parties; develop and approve measures and programs for implementa-
tion of this Agreement: designate, as appropriate, the agencies organizations or
enterprises responsible for carrying out cooperative activities; and seek to assure
their proper implementation.

3. The Executive Agent, which will be responsible for assuring the carrying out
on its side of the Agreement, shall be, for the United States of America, the
Office of Science and Technology in the Executive Office of the President and,
for the Union of Soviet Socialist Republics. the State Committee of the U.S.S.R.
Council of Ministers for Science and Technology. The Joint Commission will con-
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sist of United States and Soviet delegations established on an equal basis of
which the chairmen and members are to be designated by the respective Ex-
ecutive Agents with approval by the respective Parties. Regulations regarding the
operation of the Commission shall be agreed by the chairmen.
4. To carry out its functions the Commission may create temporary or per-

manent joint subcommittees, councils or working groups.
5. During the period between meetings of the Commission additions or amend-

ments may be made to already approved cooperative activities, as may be mutu-
ally agreed.

ARTICLE 8

1. This Agreement shall enter into force upon signature and shall remain in
force for five years. It may be modified or extended by mutual agreement of the
Parties.

2. The termination of this Agreement shall not affect the validity of agree-

ments made hereunder between agencies, organizations and enterprises of both

countries.
Done at Moscow this day of May, 1972, in duplicate, in the English and

Russian languages, both equally authentic.
For the Government of the United States of America: William P. Rogers, the

Secretary of State.
For the Government of the Union of Soviet Socialist Republics: V. A. Kirillin,

Chairman of the State Committee for Science and Technology.

EXECUTIVE OFFICE OF THE PRESIDENT, OFFICE OF SCIENCE AND TECHNOLOGY,
WASHINGTON, D.C.

FACT SHEET—BRIEFING ON U.S.-U.S.S.R. COOPERATION IN SCIENCE & TECHNOLOGY
AGREEMENT

The new U.S.-Soviet Agreement on Science and Technology establishes—at the

top levels of the two governments—a new basis for future cooperative efforts.

Significance of the agreement lies in the following:
That cooperation will help both countries by finding solutions to common

problems.
That mutual benefit, benefits to both parties, is to be the primary basis for

all joint efforts carried out under the agreement.
That the President's commitment of earlier this year to turn science and tech-

nology to the service of man can now be carried out, more expeditiously on the

international front.
That research and development aimed at goals such as new sources of energy;

management and systems science; use of natural resources; weather modifica-

tion; high energy physics and other scientific ventures will be more vigorously

pursued in the United States; and
That commercial activity based on new technology and addressed to world-

wide needs and desires will be stimulated here in the U.S.
Previous U.S.-Soviet contacts in science and technology have been largely based

on exchange agreements going back to 1958. They have taken place on agency-

to-agency, institution-to-institution and person-to-person levels. Now, for the first

time, new joint activities will be developed, evaluated and coordinated at the

executive levels of government.
The agreement establishes a U.S.-U.S.S.R. Joint Commission on Scientific and

Technical Cooperation. The responsible agency for the United States is the Office

of Science and Technology in the Executive Office of the President. The Soviet

lead agency is the State Committee of the U.S.S.R. Council of Ministers for Sci-

ence and Technology.
The Commission's framework will he developed in the near future. The first

meeting will take place sometime thereafter at a time to be agreed upon. The
agreement itself will have a lifetime of five years and may be renewed.
Though specific areas of mutually beneficial effort will not be identified until

the Commission becomes functional, there are many possibilities. As examples,
these could include:
Energy research.—In which each country has specific areas of expertise.
Arctic research.—In which both the Soviet Union and the U.S. are expanding

their knowledge; or,
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Management science.—In which the United States has made significant strides
of value to other nations.

Other possibilities include atmospheric sciences, including weather modifica-
tion; superconductivity; mining technology; marine resources; and many other
areas of both fundamental and applied sciences.
The science and Technology agreement will augment more specific and separate

agreements in the areas of health and environment which were signed yesterday
(Tuesday).

Excluded from the Agreement are joint activities in areas deemed sensitive by
either country for national security reasons.
Both nations will endeavor to facilitate such ventures as:
Exchanges of scientists and technologists;
Exchanges of scientific and technical information;
The development and implementation of programs and projects in both basic

and applied fields of science;
Joint efforts and exchanges between their research institutions and organiza-

tions;
The development of courses, symposia, and conferences;
Establishing contacts between American firms and Soviet State Enterprises

where a mutual interest develops.
And, other cooperation such as a continuing review of those efforts which may

develop in the future.
The new Agreement is one more step in a gradual move from a period of con-

frontation to one of negotiation and cooperation between the two scientific and
technological giants. By placing primary emphasis on "the mutual benefits" to be
gained from cooperation, it minimizes the effects of otherwise conflicting de-
mands in the different social, economic and political value systems.
One direct benefit is that of accomplishing jointly that which neither is likely

to undertake alone. Another is the likelihood of synergistic relationships in
which the combined efforts of the two parties will produce greater results than
either could expect from unilateral efforts.
The procedures of the Commission will be agreed to at a meeting between,

Dr. Edward E. David, Jr., Director of the Office of Science and Technology and
President Nixon's Science Adviser, and his still-to-be-named counterpart in the
U.S.S.R.
Meetings will be held at least once a year and will alternate between Washing-

ton and Moscow.

FACT SHEET—AGREEMENT ON COOPERATION IN THE FIELDS OF SCIENCE AND
TECHNOLOGY—MAY 24, 1972

Today's Agreement on Cooperation in the Fields of Science and Technology
augments and expands by formal agreement United States and USSR coopera-
tion on the exchange and development of scientific and technological informa-
tion. The Agreement became effective immediately upon signature by Secretary
of State Rogers and Chairman of the State Committee for Science and Tech-
nology, V. A. Kirillin. and remains in force for five yerrs.
Although some exchange of scholars and information was provided for under

the 1971-1972 Agreements on Exchanges and Cooperation in Scientific, Educa-
tional, Cultural and Other Fields (signed April 11, 1972), today's action will
broaden both participation by U.S. and Soviet citizens, and the range of areas in
which cooperation may ensue. The Exchanges and Cooperation Agreement pro-
vides for visits of three to four weeks by 21 delegations (consisting of four to six
persons each) from each side. The exchange is designated for 18 areas such as
irrigation projects, conservation of water resources, coal mine safety, highway
safety.
Today's agreement allows for delegation exchanges in number sufficient to•

meet the needs of a designated research area, and could as much as double those
permissible under the Exchanges and Cooperation Azreement. Any area of non-
sensitive, basic or applied research—including management science—may be con-
sidered by the Commission for cooperitive efforts iinder the 9 zreement.
The possibility of a formal agreement in this area by the two countries was:

discussed by Secretary Stans during his November 20—December 1 visit last year.
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Since then, Dr. Edward David, Science Adviser to the President and Director of
the Office of Science and Technology, has been in consultations with the USSR.
He plans to visit the Soviet Union in the near future to resume discussions on
the implementation of the agreement.

Outline of the agreement.—The agreement provides for cooperative exchange
through:
Exchange of scientists and specialists;
Exchange of scientific and technical information and documentation;
Joint development and implementation of programs and projects in the fields

of basic and applied sciences;
Joint research, development and testing, and exchange of research results and

experience between scientific research institutions and organizations;
Organization of joint courses, conferences and symposia;
Rendering of help as appropriate, on both sides in establishing contacts and

arrangements between United States firms and Soviet enterprises where a mutual
interest develops; and

Other forms of scientific and technical cooperation as may be mutually agreed.
A Joint Commission of six to eight members (the exact number will be worked

out between the parties) will be established, chaired on the U.S. side by Dr. Ed-
ward David. Members from the U.S. will be selected by the Office of Science and
Technology, and drawn from government, academic, and industry resources.
Meetings will be convened not less than once a year in Washington and Moscow
alternately. The Commission will make judgments on areas in which cooperation
is recommended, and designate the appropriate agencies and firms to implement
the agreements.
The government agencies responsible for supervising the implementation of the

agreement are the Office of Science and Technology in the U.S. and the State
Committee of the USSR Council of Ministers for Science and Technology in the
Soviet Union.

AGREEMENT BETWEEN THE UNITED STATES OF AMERICA AND THE UNION OF SOVIET
SOCIALIST REPUBLICS CONCERNING COOPERATION IN THE EXPLORATION AND USE
OF OUTER SPACE FOR PEACEFUL PURPOSES

The United States of America and the Union of Soviet Socialist Republics;
Considering the role which the U.S.A. and the U.S.S.R. play in the exploration

and use of outer space for peaceful purposes;
Striving for a further expansion of cooperation between the U.S.A. and the

U.S.S.R. in the exploration and use of outer space for peaceful purposes;
Noting the positive cooperation which the parties have already experienced in

this area;
Desiring to make the results of scientific research gained from the exploration

and use of outer space for peaceful purposes available for the benefit of the
peoples of the two countries and of all peoples of the world;
Taking into consideration the provisions of the Treaty on Principles Governing

the Activities of States in the Exploration and Use of Outer Space, including the
Moon and Other Celestial Bodies, as well as the Agreement on the Rescue of
Astronauts, the Return of Astronauts, and the Return of Objects Launched into
Outer Space;
In accordance with the Agreement between the United States of America and

the Union of Soviet Socialistic Republics on Exchanges and Cooperation in Sci-
entific, Technical, Educational, Cultural, and Other Fields, signed April 11, 1972,
and in order to develop further the principles of mutually beneficial cooperation
between the two countries;
Have agreed as follows:

ARTICLE 1

The Parties will develop cooperation in the fields of space meteorology; study
of the natural environment; exploration of near earth space, the moon and th0
planets; and space biology and medicine; and, in particular, will cooperate to
take all appropriate measures to encourage and achieve the fulfillment of the
Summary of Results of Discussion on Space Coperation Between the U.S. Na-
tional Aeronautics and Space Administration and the Academy of Sciences of the
U.S.S.R. dated January 21, 1971.
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ARTICLE 2

The Parties will carry out such cooperation by means of mutual exchanges of
scientific information and delegations, through meetings of scientists and spe-
cialists of both countries, and also in such other ways as may be mutually agreed.
Joint working groups may be created for the development and implementation of
appropriate programs of cooperation.

ARTICLE 3

The Parties have agreed to carry out projects for developing compatible
rendezvous and docking systems of United States and Soviet manned spacecraft
and stations in order to enhance the safety of manned flight in space and to
provide the opportunity for conducting joint scientific experiments in the future.
It is planned that the first experimental flight to test these systems be conducted
during 1975, envisaging the docking of a United States Apollo-type spacecraft
and a Soviet Soyuz-type spacecraft with visits of astronauts in each other's
spacecraft. The implementation of these projects will be carried out on the basis
of principles and procedures which will be developed in accordance with the
Summary of Results of the Meeting Between Representatives of the U.S. National
Aeronautics and Space Administration and the U.S.S.R. Academy of Sciences on
the Question of Developing Compatible Systems for Rendezvous and Docking of
Manned Spacecraft and Space Stations of the U.S.A. and the U.S.S.R. dated
April 6, 1972.

ARTICLE 4

The Parties will encourage international efforts to resolve problems of inter-
national law in the exploration and use of outer space for peaceful purposes with
the aim of strengthening the legal order in space and further developing inter-
national space law and will cooperate in this field.

ARTICLE 5

The Parties may by mutual agreement determine other areas of cooperation
In the exploration and use of outer space for peaceful purposes.

ARTICLE 6

This Agreement shall enter into force upon signature and shall remain in force
for five years. It may be modified or extended by mutual agreement of the Parties.
Done at Moscow this 24th day of May 1972 in duplicate, in the English and

Russian languages, both equally authentic.
For the United States of America:

RICHARD NIXON,
President of the United States of America.

For the Union of Soviet Socialist Republics:
A. N. KOSYGTN,

Chairman of the Council of Ministers of the U.S.S.R.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,
Washington, D.C., May 24, 1972.

Release No: 72-109—U.S./U.S.S.R. Rendezvous and docking agreement.

The National Aeronautics and Space Administration today released the text
of an April 1972 agreement with the Academy of Sciences of the USSR on the
organization, development, scheduling, and conduct of a test docking mission
for manned spacecraft in 1975. The agreement will be the basis for implementing
those sections of the space accord reached by the President this week in Moscow
which relate to the test docking mission.
The April agreement builds on three previous agreements of October 1970,

June 1971, and November—December 1971, on the design and flight testing of com-

patible rendezvous and docking systems. The April meeting was requested by

NASA to satisfy management and operational considerations attaching to a

joint mission prior to possible commitment at a government-to-government level.

Dr. George M. Low, Deputy Administrator, headed the NASA delegation which

included Arnold W. Frutkin, Assistant Administrator for International Affairs,

and Dr. Glynn Lunney, Special Assistant to the Apollo Program Manager. The

Soviet delegation was headed by Vice President of the Soviet Academy of 
Sci-

ences, V. A. Kotelnikov, and included Academican B. N. Petrov, Drs. I. P. 
Rum-
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yantsev, K. D. Bushuyev and others. Drs. Lunney and Bushuyev have been desig-
nated the Project Managers for the test mission.
During the April meeting, agreement was reached on such matters as regular

and direct contact through frequent telephone and telex communications as well
as visits; the requirement for and control of detailed formal documentation;
joint reviews of designs and hardware at various stages of development; the
requirement for joint tests of interconnecting systems; early participation in the
joint preparations by flight operations specialists; the development of crew train-
ing and orientation plans; and the training in each country of the other country's
flight crew and operations personnel.
Agreement was reached also on the requirement for and level of detail of proj-

ect schedules, including early specification of development milestones and count-
down and launch dates.
Agreement was reached as well on the principles of communications, command

and control of the flight; the requirements for flight plans and mission rules for
normal and contingency situations; the immediate transmission of flight televi-
sion received in one country to the other's control center; the level of reciprocal
language familiarity; and the need to develop public information plans taking
into account the obligations and practices of both sides.
Beyond the test mission which is planned for 1975, the accord announced in

Moscow provides that future generations of manned spacecraft of both the United
States and the Soviet Union will be capable of docking with each other. That
capability will facilitate emergency assistance to astronauts in difficulty and will
make possible the conduct of cooperative projects, with attendant economies.
The two major technological powers in the world, the United States and the

Soviet Union, have agreed to enter on a joint effort continuing the major techno-
logical venture in which they are now both engaged, the exploration of space.
As a result of negotiations which have been in progress since October, 1970, it

has been agreed that a joint test rendezvous and docking mission would be
planned for 1975, using specially modified Apollo and Soyuz type spacecraft.
This agreement means that a full project schedule will be developed and that

both sides are committed to meeting the schedule. Training exercises will be con-
ducted in each country for the other country's flight and ground operations crews.
Also it is expected that, as a minimum, flight crews would learn the other coun-
try's language well enough to handle normal operations and respond to contin-
gency situations which may arise.
In addition to creating a new climate of cooperation between the United States

and Soviet Union, the agreement will have a significant domestic impact, in-
cluding
(1) The program would utilize about $100 million in Apollo hardware (Apollo

command and service module and Saturn 1B) which has already been constructed
as back-up for current Apollo flights. This hardware would not be otherwise
utilized.
(2) An additional expenditure of about $250 million will be needed to finance

the mission and provide for the development of compatible systems. Of course,
such an appropriation is dependent upon Congressional approval.
(3) This program would fill what would otherwise be a gap in the manned

American space program between the Skylab and Space Shuttle projects. This
project will also keep in place the Apollo space team, thus preserving the tech-
nological capabilities and expertise which have been developed over the past
several years by the thousands of people involved with the space team.
(4) The project will also have an impact on domestic jobs, stabilizing many

that might otherwise be jeopardized and creating as many as 4,400 additional
ones. These new jobs will be in addition to the 50,000 new jobs which the space
shuttle program is expected to create.

MEETING BETWEEN REPRESENTATIVES OF THE U.S. NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION (NASA) AND THE U.S.S.R. ACADEMY OF SCIENCES ( THE
ACADEMY)'ON THE QUESTION OF DEVELOPING COMPATIBLE SYSTEMS FOR THE
RENDEZVOUS AND DOCKING OF MANNED SPACECRAFT AND SPACE STATIONS OF
THE U.S.A. AND THE U.S.S.R.

During April 4-6, 1972, in Moscow, the Deputy Administrator of NASA, Dr.
George M. Low, and the Acting President of the Academy, Academician V. A.
Kotelnikov, met to continue discussions of questions relating to the development

80-787-72------3
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of compatible rendezvous and docking systems for manned spacecraft and space
stations. Official representatives of both sides participated.
Both sides confirmed the desirability of (a) continuing further work to de-

velop such systems and (b) conducting a test mission of such systems during
1975.
NASA and the Academy agreed that the first joint experimental testing of

compatible rendezvous and docking systems should be conducted with the use of
Apollo-type and Soyuz-type spacecraft employing systems developed by both
sides in accordance with the Summaries of Results and related documentation
resulting from previous meetings.
During the meeting, the Soviet side presented technical materials on the

Soyuz-type spacecraft. Technical materials relating to the proposed joint flight
of Apollo and Soyuz-type spacecraft shall be forwarded to the American side in
May 1972.
NASA and the Academy agree that a common understanding of basic prin-

ciples for organizing, developing, scheduling, and conducting such a test mission
is required as a necessary prerequisite to the possible approval by their govern-
ments of such a test mission.
To provide a basis for understanding and developing such principles, the U.S.

side has prepared a number of draft documents including, particularly, the fol-
lowing ones:
A. Proprosed Oragnization Plan for the Apollo/Soyuz Test Mission.
B. Apollo/Soyuz Test Mission Considerations (brief summary of document A).
C. A Project Technical Proposal Document.
D. A Project Schedule Document.
These documents are accepted as the basis for the development of jointly pre-

pared documents.
Both sides agree that the specific content of these documents will be jointly

developed and agreed upon at the next meeting of working groups in July 1972,
to provide the necessary basis for successful implementation of a joint mission,
should such a mission be approved by the two governments.
The following points, to which both sides agree, while not comprehensive,

illustrate in summary fashion some of the major requirements which are contained
in document B:

A. For the preparatory (pre-launeh) period-
1. Regular and direct contact will be provided through communication links

and visits as required.
2. A complete project schedule will be developed and commitments will be made

on both sides to meet this schedule in order to avoid costly delays to either party.
3. Arrangements will be made for necessary contact and understanding be-

tween specialists engaged in developing and conducting the project.
4. A comprehensive test, qualification, and simulation program will be

developed.
5. A sufficient level of familiarization and training, where applicable, with

the other country's vehicle and/or normal training equipment must be defined
and provided for safety-of-flight assurance. The necessary training exercises will
be conducted in each country for the other country's flight crew and ground oper-
ations personnel.
6. The parties recognize in particular that they must jointly make a concerted

effort to arrive at a full agreement on the engineering aspects of the mission dur-
ing the meeting of working groups in July 1972.

7. Two years prior to the flight, responsible persons who will directly par-
ticipate in the flight operations should be included in the working groups in
order to assure a proper level of mutual understanding and a continuity of per-
sonnel into the real-time operation.

B. For the mission operation-
1. Control of the flight of the Apollo-type spacecraft will be accomplished by

the American Control Center and that of the Soyuz by the Soviet Control Center,
with sufficient communication channels between centers for proper coordination.

2. In the course of control, decisions concerning questions affecting joint ele-
ments of the flight program, including countdown coordination, will be made
after consultation with the control center of the other country.

3. Joint elements of the flight will be conducted according to coordinated and
approved mission documentation, including contingency plans.
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4. In the conduct of the flight, pre-planned exchanges of technical information
and status will be performed on a scheduled basis.

5. The host country control center or host country spacecraft commander will
have primary responsibility for deciding the appropriate Dre-planned contingency
course of action for a given situation in the host vehicle. Each country will pre-
pare detailed rules for various equipment failures requiring any of the pre-
planned contingency courses of action.
6. In situations requiring immediate responses, or when out of contact with

ground personnel, decision will be taken by the commander of the host ship ac-
cording to the pre-planned, contingency courses of action.

7. Any television downlink will be immediately transmitted to the other coun-
try's control center. The capability to listen to the voice communications between
the vehicles and the ground will be available to the other country's control cen-
ter on a pre-planned basis and, upon joint consent, as further required or deemed
desirable.

8. Both sides will continue to consider techniques for providing additional in-
formation and background to the other country's control center personnel to
assist in mutual understanding (including the placement of representatives in
each other's control centers).
9. As a minimum, flight crews should be trained in the other country's language

well enough to understand it and act in response as appropriate to establishedvoice communications regarding normal and contingency courses of action.
10. A public information plan will be developed which takes into account theobligations and practices of both sides.
Done in Moscow, April 6, 1972, in English and Russian, both languages havingequal force.

GEORGE M. Low.
ARNOLD W. FRUTKIN.
GLYNN S. LUNNEY.
V. A. KOTELNIKOV.
B. N. PETREV.
I. P. RUMYANTSEV.
K. D. BUSHUYEV.

SUMMARY OF AGREEMENTS REACHED
October 28, 1970:
Agreed to design compatible rendezvous and docking systems for futuremanned spacecraft.
Agreed to a procedure by which the two sides could, through a combinationof independent action and coordination, arrive at compatible systems.Established three joint working groups.

June 21-25, 1971:
Agreed to study the technical and economic implications of early test missionsusing existing vehicles.
Agreed on coordinate systems to be used for rendezvous purposes.Agreed on single, documentation of requirements for atmospheres, hatches,and crew transfer techniques.
Agreed on air lock volume.
Agreed on placement of structural elements and equipment.
Agreed on optical and radio beacon characteristics.
Agreed on requirements for communications between spacecraft and betweenspacecraft and ground stations.
Agreed on characteristics of control systems.
Agreed on docking system basic functions and design features, and spacecraftmass properties.

November 29—December 6, 1971:
Agreed on technical feasibility of a test mission using existing spacecraft.Agreed on objectives and preliminary documentation requirements for a pos-sible test mission.
Substantially completed documentation on life support systems, coordinate sys-tems and constraints on spacecraft configuration.
Identified guidance and control systems and on-board equipment of U.S. andU.S.S.R. spacecraft which would need to be compatible.
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Substantially completed documentation on lights, docking targets and contact
conditions, control systems and radio tracking.
Agreed to basic values for a compatible docking system including tunnel di-

ameter for astronaut passage.
Reached preliminary agreement on the basis for design of an androgynous

docking device.

April 4-6, 1972:
Confirmed the desirability of conducting a test mission using existing space-

craft in 1975.
Accepted, as the basis for joint specification of management and operational

guidelines for joint mission, documents on "Proposed Organization Plan for the
Apollo/Soyuz Test Mission," "Apollo/Soyuz Test Mission Considerations," "A
Project Technical Proposal Document," and "A Project Schedule Document."
Agreed on specific principles illustrative of those which will apply in the

preparatory and operational periods:
Frequent direct contact between project personnel on both sides.
Detailed commitments to schedules.
A comprehensive test, qualification, training and simulation program.
Involvement of mission flight and ground crew personnel in joint working

groups two years before the mission.
Engineering agreement in July 1972.
Control of own spacecraft and spacecraft situations, with certain pre-

planned guideilnes to be worked out.
Consultation on control actions affecting joint elements of the mission.
Pre-planned in-flight information exchanges, including TV.
Reciprocal language familiarity among flight crews.
A public information program respecting the policies and practices of both

sides.
KEY PERSONNEL

Soviet:
M. V. Keldysh, President, Academy of Sciences of the USSR.
V. A. Kotelnikov, Vice-President, Academy of Sciences.
B. N. Petrov, Academician and President of Intercosmos.
K. D. Bushuyev, Apollo-Soyuz Test Project Director, Chairman of Joint Work-

ing Group One.
V. P. Legostayev, Chairman, Working Group Two.
V. S. Syromyatnikov, Chairman, Working Group Three.
I. P. Rumyantsev, Intercosmos.

United ?States:
G. M. Low, Deputy Administrator, NASA.
D. D. Myers, Associate Administrator for Manned Space Flight, NASA.
A. W. Frutkin, Assistant Administrtor for International Affairs.
R. R. Gilruth, Former Director, Manned Spacecraft Center, Houston, Texas.
C. C. Kraft, Director, Manned Spacecraft Center.
G. S. Lunney, Apollo-Soyuz Test Project Director, Chairman, Working Group

One.
D. C. Cheatham, Chairman, Working Group Two.
I). C. Wade, Chairman, Working Group Three.

CHRONOLOGY OF EVENTS U.S.—U.S.S.R. NEGOTIATIONS ON COMPATIBLE RENDEZVOUS
AND DOCKING SYSTEMS

April 24, 1970.—In an informal meeting in New York, Dr. Paine, then Adminis-
trator of NASA, suggested to Soviet Academician Blagonravov cooperation in
the area of astronaut safety, including compatible docking fixtures for space sta-
tions and shuttles.
May 1970.—Dr. Paine indicated the NASA interest in common docking to Presi-

dent Handler of the U.S. National Academy of Sciences, who relayed the sugges-
tion to President Keldysh of the Academy of Sciences of the USSR.

July 31, 1970.—Dr. Paine suggested to Academician Keldysh that this possi-
bility be considered in a projected meeting.
September 11, 1970, October 10, 1970.—Academician Keldysh and NASA's Acting

Administrator, Dr. Low, agreed on an October 26-28 meeting in Moscow.
October 26-28, 1970.—Discussions of possible docking arrangements were held

in Moscow, resulting in agreement that the two sides would attempt to design
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compatible docking systems for future manned spacecraft. Agreement reached on
procedures and on a schedule for joint efforts to design compatible rendezvous
and docking arrangements. Three Joint Working Groups were established.
January 1971, June 21-25, 1971.—Dr. Low suggested to President Keldysh that

Apollo and Soyuz spacecraft be considered for a rendezvous and docking mission.
June 21-25, 1971.—The three Joint Working Groups, meeting in Houston, con-

sidered the technical requirements for compatible systems including the general
methods and means for rendezvous and docking, radio and optical reference sys-
tems, communications systems, life support and crew transfer systems, and dock-
ing assemblies. They agreed in principle or in detail on a number of technical
solutions and requirements and identified a number of other problems which
required additional development and discussion. They agreed that studies should
be made of the technical and economic implications of flight experiments to test
the technical solutions for compatible systems.
November 29-December 6, 1971.—The three Joint Working Groups met again

in Moscow and made progress in planning a possible joint test mission as well
as advancing the definition of technical requirements for compatible systems in
future spacecraft. They agreed on the technical feasibility of such a test mission.
March 27-April 3, 1972.—Working Group Number 3, responsible for assuring

compatibility of docking systems and tunnels, met in Houston. Results to be
confirmed in 60 days.

April 4-6, 1972.—NASA delegation headed by Dr. Low met with Soviet dele-
gation in Moscow, confirmed the desirability of a test mission and established
understanding on the management and operation of a joint test mission. Agreed
to use specified documents as basis for development of joint documentation.
Agreed on illustrative principles for preparatory and operational phases.
May 10-17, 1972.—Working Group Number 2 responsible for compatibility of

radio guidance systems, optics and other guidance and communications sys-
tems, met in Moscow. Results to be confirmed in 60 days.

AGREEMENT BETWEEN THE GOVERNMENT OF THE UNITED STATES OF AMERICA AND
THE GOVERNMENT OF THE UNION OF SOVIET SOCIALIST REPUBLICS ON COOPERA-
TION IN TIIE FIELD OF 'MEDICAL SCIENCE AND PUBLIC HEALTH

The Government of the United States of America and the Government of the
Union of Soviet Socialist Republics;
Realizing the significance which medical science and public health have for

mankind today;
Recognizing the desirability of joining in a common effort to promote their

further development;
Desiring to promote the broadening of cooperation in this field, and by so doing

to promote a general improvement of health;
Desiring to reaffirm the understanding reached in the Letters of Agreement

between the Department of Health, Education, and Welfare of the United States
of America and the Ministry of Health of the Union of Soviet Socialist Repub-
lics, signed February 11, 1972;
And in accordance with the Agreement between the United States of America

and the Union of Soviet Socialist Republics on Exchanges and Cooperation in
Scientific, Technical, Educational, Cultural, and Other Fields, signed April 11,
1972;
Have agreed as follows:

ARTICLE 1

The Parties undertake to develop and extend mutually beneficial cooperation
in the field of medical science and public health. By mutual agreement and on
the basis of reciprocity, they will determine the various directions of this co-
operation, proceeding from the experience acquired by the Parties in the courseof previous contacts, visits, and exchanges.
The Parties agree to direct their initial joint efforts toward combatting the

most widespread and serious diseases, such as cardio-vascular and oncological
diseases, because of the major threat they pose to man's health, toward solving
the problems associated with the effects of the environment on man's health, as
well as toward the resolution of other important health problems.
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ARTICLE 2

The cooperation provided for in the preceding article may be implemented
specifically in the following ways:
—Coordinated scientific research programs and other activities in health fields

of mutual interest;
—Exchanges of specialists and delegations;
—Organization of colloquia, scientific conferences and lectures;
—Exchange of information;
—Familiarization with technical aids and equipment.

ARTICLE 3

The Parties will encourage and facilititate the establishment of direct and
regular contacts between United States and Soviet medical institutions and
organizations.
The Parties will also encourage and facilitate exchanges of equipment, phar-

maceutical products, and technological developments related to medicine and
public health.

ARTICLE 4

The Parties will continue to provide assistance to international medical orga-
nizations, specifically the World Health Organization, and will afford these orga-
nizations the opportunity of drawing on the knowledge gained by the Parties,
including knowledge gained in the course of their joint efforts.

ARTICLE 5

The Parties will delegate the practical implementation of this Agreement to the
U.S.-U.S.S.R. Joint Committee for Health Cooperation. The Joint Committee,
shall periodically work out specific programs of cooperation, creating working
subgroups whenever necessary, and shall be responsible for supervising imple-
mentation of these programs.

ARTICLE 6

Cooperation shall be financed on the basis of reciprocal agreements worked out

by the Joint Committee, using the resources of the Department of Health, Educa-
tion, and Welfare of the United States of America and the Ministry of Health of

the Union of Soviet Socialist Republics, as well as the resources of institutions

participating in direct interinstitutional cooperation.

ARTICLE 7

This Agreement shall enter into force upon signature and shall remain in force
for five years, after which it will be extended for successive five-year periods

unless one Party notifies the other of the termination thereof not less than six

months prior to its expiration.
Done on May 23, 1972 in Moscow in duplicate, in the English and Russian

languages, both texts being equally authentic.
(signed) WILLIAM P. ROGERS

Secretary of State
( For the Government of the

United States of America)
(signed) BORIS V. PETROVSKY

Minister of Health
(For the Government of the Union

of Soviet Socialist Republics)

FACT SHEET: HEALTH AGREEMENT WITH SOVIET UNION

(1) The Medical Science and Public Health Cooperation Agreement was signed

at Moscow by U.S. Secretary of State William P. Rogers and Soviet Minister

of Health Boris V. Petrovsky on May 23.
(2) The parties agreed to cooperate on a regular, long-range basis in the

field of medical science and public health.
(3) The initial focus will be on research concerning the most widespread and

serious diseases:
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1. heart disease;
2. cancer; and
3. health problems associated with the environment.

(4) This Agreement will have the practical consequence of allowing two
advanced scientific communities to work together in pushing back the frontiers
of knowledge, eliminating certain duplications in their efforts and building on
each others successes. This will save both countries time and expense and will
increase the possibilities for scientific breakthroughs.
(5) The means of cooperation will be wide-ranging. They will include:

1. The exchange of information, specialists and delegations;
2. joint studies;
3. the organization of symposia, scientific conferences and lectures;
4. direct contacts between individual scientists, scientific medical societies

and editorial boards of medical journals;
5. joint development of new types of medical equipment and durgs.

(6) The Agreement builds on 14 years of exchange in the health field—but
most earlier exchanges were brief, sporadic and unrelated to one another. The
Agreement provides for continuing, long-range collaboration.
(7) The Agreement results from careful, patient planning. The United States

first proposed broadened health exchange programs in October 1970 and the
Soviet Union responded favorably in February of 1971. Planning began in Geneva
in May of 1971 and letters formalizing the new program were signed by U.S.
HEW Secretary Elliot L. Richardson and USSR Minister of Health Boris V.
Petrovsky on February 11, 1972.
The first meeting of the newly-established US-USSR Joint Committee for

Health Cooperation was held in Moscow from March 27-31, 1972. The co-chair-
men of the Committee are Dr. Roger 0. Egeberg and Dr. Dmitri Venedictov. It
was this Joint Committee that made the initial plans which are included in the
new Agreement. This Joint Committee will also be responsible for the practical
implementation of the Agreement.
As cooperation continues, new areas for collaboration will be considered. Very

preliminary discussions indicate that problems such as the delivery of health
services, influenza, occupational health, and the organic basis of schizophrenia
might be taken up.

SECRETARY OF HEALTH, EDUCATION, AND WELFARE,
Washington, D.C., February 11, 1972.

His Excellency Dr. BORIS V. PETROVSKY,
Minister of Health, Ministry of Health of the U.S.S.R.,
Moscow, U.S.S.R.
DEAR MISTER MINISTER: In accordance with the agreement between the United

States of America and the Union of Soviet Socialist Republics on Exchanges in
the Scientific, Technical, Educational, Cultural and Other Fields, and following
the understanding reached by the representatives of the Department of Health,
Education, and Welfare of the USA and the Ministry of Health of the U.S.S.R.,
I confirm the intention of the Department of Health, Education. and Welfare to
promote expansion of cooperation between the two countries in the field of health
and medical science.
We agree that the first three areas recommended for such cooperation should

include cardiovascular diseases, malignant neoplasms and environmental health.
In accordance with the agreement between the USA and the USSR on Ex-
changes in the Scientific, Technical, Educational, and Cultural and Other Fields,
responsibility for US-Soviet cooperation in the field of health and medical science
has been assigned to the Department of Health, Education, and Welfare and on
the Soviet side this responsibility has been assigned to your Ministry.
The National Institutes of Health of this Department will be directly respon-

sible for implementing cooperation in the initial three areas on behalf of the
United States. The resources of its National Heart and Lung Institute, the
National Institute of Environmental Health Sciences, and the Fogarty Interna-
tional Center will be utilized in carrying out programs in these three areas.
To implement such cooperation it is proposed that a US-USSR Joint Commit-

tee for Health Cooperation be established for which the Secretary of Health.
Education, and Welfare or his designate and the Minister of Health of the
USSR or his designate will serve as co-chairmen.
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The other members of the Committee on the United States side will include
the Director, Office of International Health ( assistant co-chairman ) , the Direc-
tor of the National Heart and Lung Institute, the Director of the National Can-
cer Institute, and the Director of the National Institute of Environmental Health
Sciences. Alternates may be named as necessary.
We understand that the Soviet side intends to set up a similar committee

which will include the Director of the Department of Foreign Relations who is a
member of the Collegium of the Ministry of Health (assistant co-chairman), the
Director of the A. L. Myasnikov Institute of Cardiology, the Director of the
Institute of Experimental and Clinical Oncology, and the Director of the A. N.
Sysin Institute of General and Communal Hygiene of the Academy of Medical
Sciences of the USSR.
It is our understanding that these agencies and persons responsible for the

cooperation will establish direct contact, forming when necessary subcommittees
or panels of experts from each country in each particular area. These subcom-
mittees will serve to implement program objectives approved by the US—USSR
Joint Committee for Health Cooperation through collaborative joint research
efforts, exchange of specialists, sponsoring of joint symposia, and other agreed
upon means to develop this cooperation. The subcommittees will report periodically
to the Joint Committee on progress achieved and the significance of results
obtained.
We believe that the US—USSR Joint Committee for Health Cooperation should

meet once a year alternately in the USA and the USSR. The first session of the
Committee may be held, if it is so agreed, in the second half of March 1972. It
is my understanding that you will propose Moscow for this first meeting, and we
shall be pleased to accept your kind invitation.
With kindest regards,

Sincerely,
ELLIOT L. RICHARDSON,

Secretary.

AGREEMENT ON COOPERATION IN THE FIELD OF ENVIRONMENTAL PROTECTION BE-
TWEEN THE UNITED STATES OF AMERICA AND THE UNION OF SOVIET SOCIALIST
REPUBLICS

The Government of the United States of America and the Government of the
Union of Soviet Socialist Republics:

Attaching great importance to the problems of environmental protection;
Proceeding on the assumption that the proper utilization of contemporary

scientific, technical and managerial achievements can, with appropriate con-
trol of their undesirable consequences, make possible the improvement of the
interrelationship between man and nature;

Considering that the development of mutual cooperation in the field of
environmental protection, taking into account the experience of countries
with different social and economic systems, will be beneficial to the United
States of America and the Union of Soviet Socialist Republics, as well as to
other countries;

Considering that economic and social development for the benefit of fu-
ture generations requires the protection and enhancement of the human
environment today;

Desiring to facilitate the establishment of closer and long-term cooperation
between interested organizations of the two countries in this field.
In accordance with the Agreement between the United States of America

and the Union of Soviet Socialist Republics on Exchanges and Cooperation in
Scientific, Technical, Educational, Cultural, and Other Fields in 1972-1973,
signed April 11, 1972, and developing further the principles of mutually bene-
ficial cooperation between the two countries;

Have agreed as follows:
ARTICLE 1

The Parties will develop cooperation in the field of environmental protection
on the basis of equality, reciprocity, and mutual benefit.

ARTICLE 2

This cooperation will be aimed at achieving the most important aspects of the
problems of the environment and will be devoted to working out measures to
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prevent pollution, to study pollution and its effect on the environment, and to
develop the basis for controlling the impact of human activities on nature.

It will be implemented, in particular, in the following areas:
air pollution;
water pollution;
environmental pollution associated with agricultural production;
enhancement of the urban environment;
preservation of nature and the organization of preserves;
marine pollution;
biological and genetic consequences of environmental pollution;
influence of environmental changes on climate;
earthquake prediction;
arctic and subarctic ecological systems;
legal and administrative measures for protecting environmental quality.

In the course of this cooperation the Parties will devote special attention to
joint efforts improving existing technologies and developing new technologies
which do not pollute the environment, to the introduction of these new tech-
nologies into everyday use, and to the study of their economic aspects.
The Parties declare that, upon mutual agreement, they will share the results

of such cooperation with other countries.

ARTICLE 3

The Parties will conduct cooperative activities in the field of environmental
protection by the following means:

exchange of scientists, experts and research scholars;
organization of bilateral conferences, symposia and meetings of experts;
exchange of scientific and technical information and documentation, and

the results of research on environment;
joint development and implementation of programs and projects in the

field of basic and applied sciences;
other forms of cooperation which may be agreed upon in the course of the

implementation of this Agreement.

ARTICLE 4

Proceeding from the aims of this Agreement the Parties will encourage and
facilitate, as appropriate, the establishment and development of direct contacts
and cooperation between institutions and organizations, governmental, public and
private, of the two countries, and the conclusion, where appropriate, of separate
agreements and contracts.

ARTICLE 5

For the implementation of this Agreement a US—USSR Joint Committee on
Cooperation in the Field of Environmental Protection shall be established. As a
rule this Joint Committee shall meet once a year in Washington and Moscow,
alternately. The Joint Committee shall approve concrete measures and programs
of cooperation, designate the participating organizations responsible for the
realization of these programs and make recommendations, as appropriate, to the
two Governments.
Each Party shall designate a coordinator. These coordinators, between sessions

of the Joint Committee, shall maintain contact between the United States and
Soviet parts, supervise the implementation of the pertinent cooperative programs,
specify the individual sections of these programs and coordinate the activities of
organizations participating in environmental cooperation in accordance with this
Agreement.

ARTICLE 6

Nothing in this Agreement shall be construed to prejudice other agreements
concluded between the two Parties.

ARTICLE 7

This Agreement shall enter into force upon signature and shall remain in force
for five years after which it will be extended for successive five year periods un-
less one Party notifies the other of termination thereof not less than six months
prior to its expiration.
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The termination of this Agreement shall not affect the validity of agreements
and contracts between interested institutions and organizations of the two coun-tries concluded on the basis of this Agreement.
DONE on May 23, 1972 at Moscow in duplicate, in the English and Russian

languages, both texts being equally authentic.

For the United States
of America:

Richard Nixon

For the Union of Soviet
Socialist Republics:
N. V. Podgorny

FACT SHEET: U.S.-USSR ENVIRONMENTAL PROTECTION AGREEMENT
1. The Agreement on Cooperation in the Field of Environmental Protection

between the Governments of the United States of America and the Union ofSoviet Socialist Republics was signed in Moscow May 23, 1972 by President Nixonfor the U.S. and by President Podgorny for the U.S.S.R.
The agreement is the first of its kind between the two countries and representsthe first comprehensive one on the environment between two major nations. Wehave no similar agreement with other nations, although we have several formaland informal arrangements with other nations and organizations relating to spe-cific problems.
The agreement calls for joint research development, mutual cooperation andexchange of information in all eleven specific areas of environmental protection.

These are: air pollution, water pollution; environmental pollution associatedwith agricultural production; enhancement of the urban environment; preserva-
tion of nature and organization of national parks; marine pollution; biological
and genetic consequences of environmental pollution; influence of environmental
changes on climate; earthquake prediction; arctic and subarctic ecological sys-
tems; and legal and administrative measures for protecting environmental
quality?

2. Three factors make this agreement unique: It marks the first time the two
countries have decided to work together in all areas of environmental problems;
In the past agreements on environmental problems have involved only ex-

changes of scientists for relatively short periods of time. This agreement identi-
fies potential cooperative programs between the two countries to be implemented
at a much higher level and focuses on long-term problems. It is open-ended, will
remain in force for five years, and can be extended successive five-year periods
unless either government wants to end it;
The agreement will identify the relative effectiveness of legal and adminis-

trative measure to protect the environment as practiced by two radically differ-
ent forms of government. In the U.S. control is exercised through legislative and
regulatory measures; in the U.S.S.R. it is exercised through a state-controlled
mechanism.

3. Bilateral programs envisioned through the agreement would involve ex-
change of scientists; experts and research scholars; organization of bilateral
conferences symposia and meetings of experts; exchange of information and
research findings and the development and implementation of joint programs
and projects.
The agreement will establish a U.S.-U.S.S.R. Joint Committee on Coopera-

tion in the Field of Environmental Protection, which will meet once a year In
Washington and Moscow, alternately. Between these sessions contact will be
maintained by two Coordinators—one Soviet and one American. It is expected
that the Coordinators will be designated shortly and that U.S.-U.S.S.R. Joint
Committee will meet in the near future to work out details of bilateral programs.
4. Agreement is result of careful planning and private and governmental ex-

changes on problems of environmental quality over past few years. Following
the preparation of draft proposals from interested U.S. agencies, by the Council
on Environmental Quality working with the National Security Council, CEQ
Chairman, Russell E. Train, was asked by the White House in November, 1971
to head an interagency task force to study the possibility of a U.S.-U.S.S.R.
environmental agreement.
Train met with Soviet Ambassador in Dobrynin in March, 1972 to discuss spe-

cific areas for bilateral cooperation which the task force had developed and pos-
sible forms for the agreement. In April, 1972, the Soviet Union invited the U.S.
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to send a small technical delegation to Moscow to develop a draft agreement. In
early May, a four-man team headed by Dr. Gordon MacDonald of CEQ went to
Moscow and agreement was reached on a draft text. The negotiations were con-
ducted quickly and successfully with no major substantive disagreement on
either side.

5. The agreement has practical importance to the rest of the world because it
underlines the significance the two major powers place on the importance of
environmental issues. It may very well lead to other kinds of bilateral agreements
between countries who share similar kinds of problems. And it provides a posi-
tive push to the United Nations activities on the environment to be highlighted
by the two-week U.N. Conference on the Human Environment beginning June
5. Although the Soviets have so far declined to participate in the conference
because the inclusion of East Germany is still not resolved, this agreement shows
their clear and real interest in environmental issues.
6. Agreement is expected to promote trade relations because it will allow pur-

chase of technology in use by either nation to meet environmental goals.
7. On balance the U.S. will gain as much as the Soviets from the agreement.

For example, although we are ahead in several areas of technology in combatting
air and water pollution, the Soviets have made significant progress in such areas
as arctic and subarctic ecology and in controlling urban sprawl and improving
public urban mass transportation.

AGREEMENT BETWEEN THE UNITED STATES OF AMERICA AND THE UNION OF SOVIET
SOCIALIST REPUBLICS ON EXCHANGES AND COOPERATION IN SCIENTIFIC, TECHNI-
CAL, EDUCATIONAL, CULTURAL, AND OTHER FIELDS IN 1972-73

The Government of the United States of America and the Government of the
Union of the Soviet Socialist Republics;
Believing that exchanges and cooperation will contribute to the broadening of

mutual understanding between the American and Soviet peoples and to the de-
velopment of relations between the two countries;
Have agreed to the following program of exchanges and cooperation for 1972

and 1973.
Section I

GENERAL

1. The exchanges and visits provided for herein shall be subject to the Con-
stitution and applicable laws and regulations of the respective countries. Within
this framework, both Parties will use their best efforts to promote favorable
conditions for the fulfillment of these exchanges and visits in accordance with
the objectives of this Agreement.

2. The Parties, for the purposes of effective implementation of the Agreement,
agree that:

(a) The programs and itineraries, lengths of stay, dates of arrival, finan-
cial and transportation arrangements and other details of the exchanges and
visits provided for in the Agreement, except as otherwise herein stated, shall
be agreed upon on a mutually acceptable basis, as a rule not less than thirty
days in advance, through diplomatic channels or between appropriate or-
ganizations requested by the Parties to carry out these exchanges;
(b) Applications for visas for visitors under this Agreement shall be sub-

mitted, as a rule, not less than twenty days before the estimated time of
departure;
(c) Each of the Parties shall have the right to include in delegations in-

terpreters or members of its Embassy, whose number shall be agreed to in
advance, and who shall be considered as within the agreed total member-
ship of such delegations;
(d) Unless otherwise provided for in this Agreement, and except where

other specific arrangements have been agreed upon, visitors under this
Agreement shall arrange to pay their own expenses, including international
travel, internal travel and costs of maintenance in the receiving country.
When it is requested, the receiving side will consider possibilities for cover-
ing internal transportation and lodging.

3. The exchanges and visits enumerated in this Agreement shall not preclude
other v isits and exchanges which may be arranged by the two countries or un-
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dertaken by their organizations or individual citizens, it being understood that
arrangements for additional visits and exchanges, as appropriate, will be facili-
tated by prior agreement through diplomatic channels or between appropriate
organizations.

Section II

SPECIALIZED AGREEMENTS IN SCIENCE AND TECHNOLOGY

1. The Parties will take all appropriate measures to encourage and achieve
the fulfillment of the following agreements whose texts shall be deemed to be
annexed to this Agreement:

(a) the Agreement between the National Academy of Sciences of the
United States of America and the Academy of Sciences of the Union of
Soviet Socialist Republics for 1972 and 1973;
(b) the Agreement between the American Council of Learned Societies

of the United States of America and the Academy of Sciences of the Union
of Soviet Socialist Republics for 1972 and 1973;
(c) the Memorandum on Cooperation in the Peaceful Uses 9f Atomic

Energy between the Atomic Energy Commission of the United States of
America and the State Committee on the Utilization of Atomic Energy of
the Union of Soviet Socialist Republics for 1972 and 1973;
(d) the Summary of Results of Discussions on Space Cooperation Be-

tween the National Aeronautics and Space Administration of the United
States of America and the Academy of Sciences of the Union of Soviet So-
cialist Republics, of January 21, 1971;
(e) The Letters of Agreement between the Department of Health, Educa-

tion and Welfare of the United States of America and the Ministry of
Health of the Union of Soviet Socialist Republics, on cooperation in the
field of health and medical sciences, signed on February 11, 1972.

2. The Parties agree that additional visits or exchanges may be agreed upon
through diplomatic channels, between the above-mentioned organizations or be-
tween other appropriate organizations whose participation in these additional
visits and exchanges is approved by the Parties. These visits or exchanges,
whether for the purpose of participating in scientific meetings, exchanging ex-
periences, conducting studies or delivering lectures, shall take place as far as
possible on a reciprocal basis.

Section III

SCIENCE AND TECHNOLOGY

1. The Parties will encourage and facilitate, as appropriate, exchanges and
cooperation in the fields of science and technology between appropriate organi-
zations of the two countries, in particular by exchanging delegations, specialists,
and scientific and technical information; organizing lectures and bilateral semi-
nars and symposia; and conducting specialized exhibitions and joint scientific re-
search work. These activities shall take place as far as possible on a reciprocal
basis.
2. The Parties will also facilitate, as appropriate, the conclusion of mutually

beneficial agreements between United States and Soviet Governmental organi-
zations for scientific and technological cooperation and, when appropriate, render
facilitative assistance to non-governmental organizations.

3. The Parties agree to provide for the exchange of not less than 20 delega-
tions from each side, consisting of four to six persons each, for visits of three to
four weeks (the size of the delegations and the duration of these visits may be
changed by mutual consent). For planning purposes, it is estimated that not less
than 70 man-months of specialist exchanges will be required on each side for
the two-year period for implementation of these visits. This figure may be in-
creased by mutual consent.

4. Exchanges under this Agreement shall be carried out for the purpose of
familiarization with scientific and technological achievements in both countries
and, when it is considered mutually beneficial, to develop cooperation in the
following fields, among others: antarctic research; astronomy; coal industry;
construction and building materials industry; electric power (station construc-
tion, generation, transmission) ; ferrous and nonferrous metallurgy; food in-
dustry; geology; land reclamation; light industry; machine building; man and
his environment; meteorology; oceanography; oil and gas industry; science in-
formation; standards and standardization; and transportation.



41

5. The l'arties agree that those uncompleted exchanges from the 1970-71
Agreement listed in the Annex to this section will be completed in the nearest
future.

6. In accordance with the provisions of paragraph 3 of this Section, the Parties
also agree to carry out the following exchanges during the period of this agree-
ment:

( a) Methods and equipment for on-site oil processing: automatic and re-
mote-control systems; applications of chemical methods of initial processing
and treatment of oil;
( b) Irrigation projects and conservation of water resources: planning and

design of large irrigation projects; automation of irrigation systems; use of
computers for design, construction and operation of irrigation systems;
(c) Construction of coal industry plants: application of highly efficient

drilling and loading machines and equipment;
(d) Geophysical interpretation: interpretation of magnetic and gravity

data and techniques used in mineral resources appraisal and geologic studies;
(e) Construction of livestock complexes: introduction of effective struc-

tures and materials, application of new industrial methods;
(f) Precipitation management by weather modification: cloud seeding

technology for managing precipitation to augment sources of water supply
for multipurpose uses;
(g) Organization of technical maintenance, repair, and renovation of

agricultural machinery;
(h) Construction techniques of large hydroelectric power plants and as-

sociated dams: use of precast elements in hydroplant construction; place-
ment of mass concrete in large dams; new teachniques in the economics of
construction;

(i) Design and construction of high-tonnage facilities for the production
of ammonia and mineral fertilizers:
(j) Special cements and polymer concretes: installations using such ce-

ments and polymers in concrete for special applications; new construction
materials and their applications;
(k) Design, construction, operation, and economic effectiveness of fish

by-pass installation;
(1) Coal mine safety and methane control: scientific research; control tech-

nology for gassy mines; consideration of a joint research project;
(m) Organization and operation of blocks of turbines having outputs of

500-800 megawatts or more;
(n) Vehicle and road safety: human factors of highway safety, including

driver training, pedestrian safety, and the effects of alcohol;
(0) Transporting and handling of freight, fleet operation, and hydrostruc-

tures in inland water transport;
(p) Patent management and licensing: research programs; industrial po-

tential of innovation; managing the patent functions; locating licensable
subject matter and prospective licensees.

The Parties will agree on the subjects of the remaining exchanges at a later
date.

7. The Parties further agree that, in accordance with paragraph 3 of Section I
of the present Agreement, any other specific proposals for topics of exchanges
and cooperation in the fields of science and technology, put forward additionally
by the two Parties through diplomatic channels, will be considered expeditiously,
and the Parties will inform each other of the results of their consideration of
these proposals within six weeks. Exchanges agreed upon through this pro-
cedure will have the same status as those cited in the text of this Agreement.

Section Iv

AGRICULTURE

1. The Parties agree to provide for the exchange of ten delegations of agri-
cultural scientists and specialists from each side, on mutually agreed topics, con-
sisting of four to six persons each for three to four weeks. (The size of the dele-
gations and the duration of these visits may be changed by mutual consent.)

2. The Parties agree that five of the delegations, provided for in paragraph 2.
of this Section, will be in the following fields:
For the United States:
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(a) Seed collection: collection of germ plasm for soil-conserving plants;
(b) Farm mechanization: the mechanization of crop and livestock produc-

tion;
(c) Animal diseases: methods for treating and preventing specific animal

diseases;
(d) Sunflower breeding;
(e) Large-scale plant protection.

For the Soviet Union:
(a) Organization of beef cattle production including intensified feeding

of young cattle;
(b) Technology of maintaining dairy cattle and organization of labor on

large mechanized farms;
(c) Commercial methods of producing veterinary biological preparations;
(d) Mechanized cultivation, harvesting and post-harvest handling of

vegetables and fruits; organization and technology of their storage and
processing;
(e) Production of corn with increased lysine content.

The Parties will agree on the subjects of the five remaining delegations from
each side at a later date.

3. The Parties agree that in accordance with paragraph 3 of Section I of this
Agreement, other subjects for exchange and cooperation in agriculture, which
may be proposed additionally by the Parties through diplomatic channels, will be
considered without delay.

Section V

PUBLIC HEALTH AND MEDICAL SCIENCES

1. The Parties agree to facilitate further cooperation in the fields of public
health and medical sciences, as provided for in the Letters of Agreement be-
tween the United States Department of Health, Education, and Welfare and the
Ministry of Health of the Union of Soviet Socialist Republics, signed on Febru,
ary 11, 1972.

2. Details of cooperation shall be agreed upon by the US-USSR Joint Commit-
tee on Health Cooperation, established in accordance with the cited Letters of
Agreement.
3. For planning purposes, it is estimated that 100 man-months of specialist

exchanges will be required on each side for the two-year period for implementa-
tion of this cooperation.

4. Financial and administrative conditions of these exchanges shall be agreed
upon directly between the United States Department of Health, Education, and
Welfare and the Ministry of Health of the Union of Soviet Socialist Republics.

Section VI

EDUCATION

1. The Parties agree to provide for the exchange annually from each side of:
(a) Up to 40 graduate students, post-graduates, young researchers and in-

structors for study and post-graduate work in the natural sciences, tech-
nical sciences, humanities and social sciences, for periods of stay from one
semester up to one academic year, including five-week courses before the be-
ginning of the academic year to improve participants' competence in the Rus-
sian or English language;
(b) Up to 25 language teachers to participate in summer courses of ten

weeks to improve their competence in the Russian or English language;
(c) Up to 20 professors and instructors of universities and other institu-

tions of higher learning to conduct scholarly research for periods of stay up
to one academic year, the total volume of these exchanges not to exceed 50
man-months for each side;
(d) Up to four professors from universities and other higher educational

institutions for periods of stay from one semester up to one academic year to
offer instruction and to lecture in the natural sciences, technical sciences,
humanities, and social sciences in accordance with the desires of the receiv-
ing side;
(e) Up to four specialists in the fields of language, literature or linguis-

tics for periods of stay from one semester up to one academic year to offer
instruction and to lecture in universities or institutions of higher learning.
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2. The Parties agree to encourage invitations from individual universities or
other institutions of higher learning to students and scholars of the other side
for the purpose of study, consultation, research or lecturing.

3. The Parties agree to provide for conditions necessary to fulfill agreed pro-
grams, including use of scholarly and scientific materials, and, where appropriate
and possible, work in laboratories, archives and institutions outside the system
of higher educational establishments.

4. The Parties agree to exchange one delegation from each side in the field of
higher and specialized secondary education, composed of three to five specialists,
for a period of two weeks on topics to be agreed upon later.

5. The Parties agree to proivde for the exchange of delegations consisting of
from three to five specialists in the field of education for a period of up to three
weeks in the following areas: the U.S. side, in the field of the education of the
handicapped; the Soviet side, in a field to be agreed upon later.
6. The Parties agree to facilitate the conducting of bilateral seminars of United

States and Soviet specialists in the field of education: twelve from each side for
a period from two to four weeks on subjects to be agreed upon. One such seminar
will be conducted annually in the Soviet Union and in the United States in turn.
7. The Parties agree to encourage the exchange, by appropriate organizations,

of educational and teaching materials, including textbooks, syllabi and curric-
ula, materials on methodology, children's literature, slides, samples of teaching
instruments and visual aids.

8. The Parties agree that the exchanges specified above will be implemented in
accordance with the appropriate provisions of the Annex to this Section.

Section VII

PERFORMING ARTS

1. The Parties agree to encourage and support, on a reciprocal basis, appear-
ances of theatrical, musical, choral and choreographic groups, orchestras and
individual performers.

2. The Parties agree to facilitate the tours of six major performing arts groups
from each side to be exchanged correspondingly during 1972 and 1973.

3. Commercial contracts acceptable to the Parties will be concluded between
appropriate organizations or impresarios of the United State and concert orga-
nizations of the Soviet Union well in advance and, whenever possible, at least
nine months before the beginning of the tours. The receiving Party will seek to
satisfy the wishes of the sending Party concerning the timing and duration of
the tours as well as the number of cities to be visited.

4. The Parties agree to facilitate the tours of up to 20 individual performers
from each side during 1972-1973. Suggestions for tours of individual performers
may be made by appropriate organizations or impresarios of the United States
and concert organizations of the Soviet Union.
5. In the event of additional mutually acceptable exchanges and tours in per-

forming arts, the provisions of Paragraph 3 or Paragraph 4 will apply.

Section VIII

CINEMATOGRAPHY

1. The Parties agree that the sale and purchase of motion pictures of their
respective film industries, through commercial channels, may take place on the
basis of equal opportunity.

2. The Parties agree to encourage the exchange and to provide for the distribu-
tion of documentary films in the fields of science, culture, technology, education
and other fields, including films for university-level use, in accordance with lists
to be agreed upon between the Parties.

3. The Parties, when requested by organizations or individuals of their respec-
tive countries, agree to give favorable consideration, as appropriate, to other
film proposals, including the holding of film premieres in each country, the ex-
change of appropriate delegations to these premieres, and the joint production
of feature films and short and full-length educational and scientific films.

4. The Parties agree to facilitate the exchange of delegations of creative and
other technical specialists.
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Section IX

PUBLICATIONS, EXHIBITIONS, RADIO AND TELEVISION

The Parties agree:

PubLie,ations
1. To render practical assistance for the successful distribution of the maga-

zines Am,erika in the Soviet Union and Soviet Life in the United States on the
basis of reciprocity and to consult as necessary in order to find ways to increase
the distribution of these magazines. The Parties agree to distribute free of
charge unsold copies of the magazines among visitors to mutually arranged
exhibitions on the condition that the issues of the magazines will contain mate-
rials devoted to the subject of the exhibition.

2. To encourage the exchange of books, magazines, newspapers and other pub-
lications devoted to scientific, technical, cultural and general educational sub-
jects between the libraries, universities and other organizations of each country.

3. To encourage exchanges and visits of journalists, editors and publishers,
as well as their participation in appropriate professional meetings and confer-
ences.

Exhibitions
4. To exchange one circulating exhibition from each side during 1973.
The subject of the United States exhibition in the Soviet Union will be: Out-

door Recreation in the U.S.A.
The subject of the Soviet exhibition in the United States will be: Soviet Youth.
5. To show each exhibition in six cities for a period of up to 28 actual showing

.days in each city. The Parties will discuss in a preliminary fashion the nature
and general content of each exhibition and will acquaint each other about the
exhibitions before their official opening, in particular through the mutual ex-

change of catalogues, prospectuses and other information pertinent to the exhi-

bitions. Other conditions for conducting the exhibitions (dates, premises, number
of personnel, financial terms, etc.) shall be subject to agreement by the Par-
ties. Arrangements for conducting the exhibitions will be concluded by Novem-

ber 20,1972.
6. To render assistance for the exchange of exhibitions between the museums

of the two countries.
7. To arrange through diplomatic channels other exhibitions and participation

in national exhibitions which may take place in either country.

Radio and television

8. To promote exchanges of materials in the field of radio and television in-

cluding literature and taped and filmed programs.
9. To promote exchanges of delegations and individuals engaged in radio and

television matters.
Section X

GOVERNMENT, SOCIAL, CIVIC, CULTURAL, AND PROFESSIONAL EXCHANGES

1. The Parties agree to render assistance to members of the Congress of the

United States of America and deputies of the Supreme Soviet of the Union of

Soviet Socialist Republics, as well as to officials of the national governments of

both countries, visiting the Soviet Union and the United States respectively, con-

cerning which the Parties will agree in advance through diplomatic channels.

2. The Parties agree to encourage exchanges of representatives of municipal,

local and state governments of the United States and the Soviet Union to study

various functions of government at these levels.
3. The Parties agree to encourage joint undertakings and exchanges between

appropriate organizations active in civic and social life, including youth an
d

women's organizations, recognizing that the decision to implement such 
joint

undertakings and exchanges remains a concern of the organizations themselves.

4. The Parties agree to provide for reciprocal exchanges and visits of writers,

composers, musicologists, playwrights, theater directors, artists, architects, art

historians, museum specialists, specialists in various fields of law and those i
n

other cultural and professional fields, to familiarize themselves with their 
respec-

tive fields and to participate in meetings and symposia. The Parties agre
e to in-
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form each other of proposed visitors and to arrange programs for them well in
advance of their arrival.

5. The Parties note that commemorative activities may take place in their
countries in connection with jubilee celebrations recognized by major interna-

tional bodies.
Section XI

SPORTS

1. The Parties agree to encourage reciprocal exchanges of athletes and athletic
teams as well as visits of specialists in the fields of physical education and sports.

2. These exchanges and visits will be agreed upon between the appropriate

United States and Soviet sports organizations.

Section XII

TOURISM

The Parties agree to encourage arrangements for tourist travel between the
two countries and measures to satisfy the requests of tourists, as individuals or

in groups, to acquaint themselves with the life, work and culture of the people

of each country.
Section XIII

PROCEDURE FOR A MEETING OF THE PARTIES

The Parties agree to hold, within one year after the signing of this Agreement,

a meeting of their representatives to discuss the implementation of exchanges and

the development of the program for 1973.

Section XIV

ENTRY INTO FORCE

This Agreement shall enter into force on signature with effect from January 1,

1972.
In witness whereof, the undersigned, being duly authorized, have signed this

Agreement, and thereto have affixed their seals.
DONE at Moscow in duplicate, in the English and Russian languages, 

both

equally authentic, this eleventh day of April, one thousand nine hundred sev
enty-

two.
FOR THE GOVERNMENT OF THE FOR THE GOVERNMEN

T OF THE

UNITED STATES OF AMERICA: UNION OF SOVIET SOCIALIST RE-

( SEAL) PUBLICS:
( SEAL)

Annex to section III: Science and technology

List of Exchanges of delegations carried over from the 1970-19
71 Agreement

into the present Agreement:
1. Antarctic Research;
2. High-Voltage Power Transmission;
3. Management Systems;
4. Chemical Abstracting;
5. Transport.

Annex to section VI: Education

GENERAL

(Applies to paragraphs 1—a, 1—b, 1—c and 2)

1. By agreement between the International
 Research and Exchanges Board

(IREX ) and the Ministry of Higher and S
pecialized Secondary Education of

the USSR (Ministry), the receiving side 
will provide for participants in the

exchange: tuition and fees for training in 
universities and other institutions of

higher learning, research conditions necessary
 for conducting their scholarly

program, payment for suitable living quarters, a
nd a monthly stipend. In case of

illness of, or accident resulting in injury t
o, a participant, the receiving side will

80-787-72---4
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bear medical costs, including hospital expenses, as agreed between the two sides.
The sending side will bear all costs for travel of its participants.
The receiving side will lend assistance in providing suitable accommodations

for spouses and minor children of the participants. The sending side will bear all
costs for spouses and minor children accompanying the participants in the ex-
change in the receiving country. In case of illness of, or accident resulting in in-
jury to, a spouse or minor child, the receiving side will bear medical costs, in-
cluding hospital expenses, as agreed between the two sides.

EXCHANGES OF GRADUATE STUDENTS, POSTGRADUATES, YOUNG RESEARCHERS AND
INSTRUCTORS

(Applies to paragraph 1—a)

2. IREX and the Ministry will exchange lists of nominees and the necessary
information about each nominee and his program not later than March 1 for the
next academic year. Representatives of IREX and the Ministry will meet in the
Soviet Union no later than May 10, 1972 and in the United States no later than
May 10, 1973 for a mutual exchange of information concerning placement of the
participants for the forthcoming academic year and to discuss details connected
with the exchange.

Participants who are to start their work at the beginning of the academic year
will arrive during the period August 1-10, as agreed upon by IREX and the
Ministry, at the universities in each country which will provide courses in lan-
guage preparation. Those accepted for the second semester will arrive during
the period February 1-10. If a participant cannot arrive in the receiving country
on the agreed date, the sending side will inform the receiving side of this fact
as far in advance as possible and a new date for his arrival will be settled by
agreement. Applications for extensions of agreed periods of stay may be sub-
mitted during the participant's period of study and will be considered by the
receiving side.
The receiving side will provide the participants in the exchanges, upon their

arrival in the country, with the following stipends:
In the USA-200 dollars a month;
In the USSR-165 rubles a month.

EXCHANGE OF LANGUAGE TEACHERS

(Applies to paragraph 1—b)

3. IREX and the Ministry will agree on the dates for the courses and will ex-
change lists of participants, drafts of the programs for the courses, and com-
mentaries on them by May 10 of each year. Participants in these exchanges may
be accompanied by one or two leaders. The receiving side will provide to the
participants the following stipends:

In the USA-180 dollars month;
In the USSR-150 rubles a month.

The stay of the participants in the exchanges in the receiving country will
include excursions to two of its cities, with total duration of up to one week,
to be considered within the agreed duration of the exchange. The receiving side
will bear all costs for these excursions.

EXCHANGES OF PROFESSORS AND INSTRUCTORS

(Applies to paragraph 1—c)

4. IREX and the Ministry will exchange lists of professors and instructors,
the necessary information concerning each of them, and his program of research:

For those proposed by the sending side for the first semester, by March 15
of each year;
For those proposed for the second semester, by October 15.

The receiving side will inform the sending side concerning acceptance of the
scholars by universities and other institutions of higher learning within two
months after the above-mentioned documents are received.

The receiving side will provide to the participants of these exchanges the
following stipends:

In the USA-280 dollars a month;
In the USSR-240 rubles a month.
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EXCHANGE OF LECTURERS

(Applies to paragraph 1-d and 1-e)

5. The Parties will exchange requests for subjects of lecturers by December 1
of each year. The receiving side will specify the name of the inviting uni-
versity or other institution of higher learning, the field of specialization, and the
courses to be taught, language requirements and length of stay.
By March 15 following, the Parties will exchange lists of lecturers, and the

necessary information about each. The receiving Party shall inform the sending

Party of the decision of the institution of higher learning by April 15.
The receiving party will provide living quarters for the lecturers and will lend

assistance in finding accommodations for accompanying spouses and minor chil-

dren. In case of illness of, or accident resulting in injury to, a spouse or minor
child, the receiving Party will bear medical costs, including hospital expenses,
as agreed between the two Parties. The sending Party will bear all other costs
for spouses and minor children accompanying participants. The Parties will
provide the following stipends:

In the USA-280 dollars a month;
In the USSR-240 rubles a month.

The sending Party will be responsible for all travel expenses.

INVITATIONS TO INDIVIDUAL SCHOLARS

(Applies to Paragraph 2)

6. Such visits will be based on the terms of invitation from individual uni-
versities or other institutions of higher education of the two sides. IREX and
the Ministry agree to transmit the invitations and to support and facilitate im-
plementation of these visits on the basis of reciprocity.

SEMINARS

(Applies to paragraph 6)

7. The Parties will coordinate the topics, times, procedures, arrangements and
location for the seminars. The sending Party will bear all costs of the travel of
its participants. The receiving Party will bear all costs of maintenance of the
visiting delegation.
The receiving Party shall confirm arrangements two months prior to the

seminar and the sending Party shall submit the list of its participants thirty days
prior to the seminar date.

VISITS OF REPRESENTATIVES

(Applies to paragraph 8)

8. Each side may send, at its own expense, its representatives to the receiving
country for familiarization with the conditions of study and sojourn of its
participants in these exchanges.

Mr. SYMINGTON. Mr. Frey?
Mr. FREY. Thank you, Mr. Chairman.
Mr. Pollack, thank you very much for a very fine statement. Both

you and Mr. Bundy seem optimistic about these agreements. Of course
we all are optimistic about them, and it may well be that the quest
for scientific knowledge transcends ideologies in social systems, but
I think it also has been said that difficulties do lie ahead, and maybe
you could outline for the committee, from a State Department stand-
point, what difficulties you foresee, if any.
Mr. POLLACK. I am not looking forward to any future difficulties.

I was alluding to the fact, as was Mr. Bundy, that in the past there
have been problems that our scientists have encountered in working
with their counterparts in the Soviet Union that you would not ordi-
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narily encounter, let's say in working with the scientific communities
of Great Britain or France, or other of the 'Western nations.
This does, I think, arise out of the difference in the social systems

of the two countries and the attitudes of the two countries toward
its technical population. It is my hope that the seriousness of the in-
tentions with which both the Soviets and the United States enter into
these agreements would be reflected in the way in which they are man-
aged on both sides, and we look forward to these agreements being
carried out in that kind of a spirit.
Mr. FREY. For instance, when the American astronauts visited

Russia, were there any particular problems that resulted from their
accomplishment, with the Soviets in space?
Mr. POLLACK. No. On the contrary, they were very well received

and were shown everything they were interested in seeing, and came
back full of praise for the Soviet interest and their reception in the
Soviet Union.
Mr. FREY. Has there been any indication, to your knowledge, of the

fact that perhaps some of the people from the Soviet side in develop-
ing this agreement might at some future time testify before this
committee?
Mr. POLLACK. Do I have any knowledge with regard to that?
Mr. FREY. Yes.
Mr. POLLACK. No, sir I do not.
Mr. FREY. Do you think that's a possibility?
Mr. POLLACK. That's a question that I really don't have an answer

for. I don't know how another foreign government official would pro-
vide testimony before the U.S. Congress. Your committee, of course,
runs the annual Panel on Science and Technology Meeting, and you've
had foreign witnesses, or panelists, come before you then. As far as
I know, that may be the only instance in which foreign government
nationals do appear before a committee.
Mr. SYMINGTON. I can tell you that we did invite any observations

or expressions that our Soviet friends here in Washington might have
and might wish to submit, and that invitation remains open.
I think in receiving the paper to be put into the record this morning

we actually have what we could expect to be testimony on their part.
They have shown an interest in these hearings. As I said before, we
have invited observations from our Soviet friends here, and they are
most welcome to submit them at any time. If they have any thoughts
they would like to contribute, they are most welcome to do so.
Mr. FREY. I certainly agree with the chairman.
One question too that was on my mind concerns the programs in 

iPoland and Yugoslavia that are supported n part by our Public Law
480 holdings. Basically, what are they?
Mr. POLLACK. They are a very wide range of programs in which a

large number of U.S. agencies are participating. What they constitute
are, generally speaking, research programs that are carried on by the
scientists in Yugoslavia and Poland, but the nature of their research
is designated by the U.S. agency. It is supported by Public Law
480 funds which Congress appropriates, which are obtained through
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the appropriation process before the various congressional appropri-
ation subcommittees. They are especially active in the field of health.
The Department of Transportation and the Department of Housing

and Community Development are now moving actively into these
areas into these countries, and into this program.
I have here two statements, one on Polish cooperation and one on

Yugoslavian, which I would be glad to submit for further response
to your query.
In Poland in 1971 there was a total of 90 projects, and the amount

of money, equipment, and so on, is $10 million. There is a larger pro-
()Tam in Yugoslavia and it is now up to about the level of $20 million,
and my recollection is that over a dozen agencies are involved in these
activities.
Mr. FREY. In addition to submitting those, could you also submit for

the record information on any other nations in which such a program
is developed and the amount of money involved?
Mr. POLLACK. Yes, we will be glad to provide that.
(The information to be furnished is as follows:)

U.S. POLISH COOPERATION IN SCIENCE AND TECHNOLOGY

The development of scientific cooperation with Poland sponsored by U.S.
Government Agencies under Public Law 480 began in 1961. Since that time NIH,
DHEW, and the Agriculture Research Service of USDA initiated cooperative
research with Polish counterpart institutions, specifically with the Polish Min-
istry of Health and Academy of Sciences. The Smithsonian Institution initiated
a program shortly thereafter. For the FY 1971 period, approximately 90 projects
amounting to over 10 million dollars equivalent in Polish Zlotys became effective.
Following the visit of Polish Science Minister Jan Kaczmarek to the United

States in May 1971 agreement was reached on a considerably expanded program
of cooperation involving additional U.S. agencies. Over the past year Secretary
Volpe concluded an understanding with his Polish counterpart regarding co-
operation in various aspects of transportation technology. In addition, the De-
partments of Interior and Commerce (NBS and NOAA), EPA, and NSF have
sent groups of specialists to Poland and have arranged for cooperative research
projects with equivalent Polish institutions. For FY 1972 nine U.S. Agencies
(HEW, Agriculture, EPA, Interior, DOT, NSF, NBS, Smithsonian and the Li-
brary of Congress) have allocated $11.7 million in PL-480 local currency for
cooperative research projects in Poland (see table).

POLAND

U.S. AGENCY PUBLIC LAW 480 CURRENCY ALLOCATIONS SCIENTIFIC AND TECHNOLOGICAL COOPERATION

j1 n dollar equivalents]

Fiscal year—

U.S. Agency 1972 1973

1. Department of Health, Education, and Welfare (HEW)  $7, 402, 000 $6, 459, 0002. Department of Agriculture  1, 000, 000 2, 400, 0003. Environmental Protection Agency  2, 500, 000 3,000, 0004. Department of Interior  160, 000 420, 0005. Department of Transportation  1 500, 0006. National Science Foundation  493, 000 1, 150, 0007. Department of Commerce:
NOAA  400, 000NBS  25,000 350,0008. Smithsonian Institution  57, 884 425, 0009. Library of Congress  50, 000 110, 000

Total  11, 687, 834 15, 214, 000

I Including $250,000 unobligated in fiscal year 1972 but carried over to fiscal year 1973.
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YUGOSLAVIA

COOPERATION IN SCIENCE AND TECHNOLOGY

Under the provisions of PL-480 Yugoslavia, like Poland, has had programs of
cooperative research in the agricultural sciences and health since the early six-
ties. Smithsonian has also engaged in joint work in limnology and archeology
for several years.
In 1971, following the visit of the President to Yugoslavia (and of Science

Minister Bulc to the U.S.) in the fall of 1970, joint research financed with our
PL-480 dinars expanded greatly. EPA, Interior, NSF and the technical bureaus
of Commerce (NOAA and NBS) negotiated extensive programs of research col-
laboration with their Yugoslav counterparts. By the end of FY 1972 Agency au-
thorized projects totalled approximately 22 million in U.S. owned excess local
currency.

Unfortunately, these local currencies are being expended very rapidly for a
great variety of U.S. uses in addition to joint research. Even in the two to three
years during which limited amounts will remain available, there will be a con-
siderable restriction in their use. Additional methods of financing and conducting
cooperative research must be devised, possibly along the lines of the proposed
binational foundation with Israel, where U.S. excess currency holdings were
also depleted.

INDIA-POLAND-YUGOSLAVIA

In the above three countries there is a wide variety of outstanding basic re-
search projects in biomedical and public health, education, agriculture, engineer-
ing pollution and human environment problems and oceanographic studies. It is
noted that four agencies (NOAA, DOT, Interior and NBS) recently joined in the
foreign currency research activities. Two-thirds of all the excess currencies of
the U.S. Government is currently being used for science programs in these three
countries.

ISRAEL

Excess currencies in Israel will be depleted by June 30, 1973 and no further
new projects will be started as of this date. Ongoing projects will be funded for
two more years (FY 1975). The major portion of the research activities are in
the health area of social rehabilitation, basic engineering, archeological excava-
tion and translation studies.

MOROCCO-TUNISIA

Besides the excellent archeological, systematic biology and museum research
studies of Smithsonian, the major portion of the rest of the research is in health,
education and basic science and technology. These studies are not large but have
proven valuable in their contributions to ongoing programs in the U.S.

EGYPT ( ARE )

An interesting point for Egypt is the presence of a large U.S. Naval Medical
Research Unit which has been in operation for more than 20 years. Over the
period of years it has made major contributions to the diagnosis and treatment
of a vast array of viral, bacterial and parasitic diseases. From time to time this
Unit has been the only diplomatic and science link between the U.S. Government
and the Arab Republic of Egypt. The rest of the programs are mainly in bio-
medical and health-related research, education, agriculture, archeological, his-
torical and museum studies.

PAKISTAN

The level of funding for science and technology is still a respectful 5.7 million
even though the war with India temporarily disrupted ongoing programs. These
projects are in the somewhat same general areas as those in India but on a
smaller scale. Agriculture and basic medical research accounts for over half of
the work. The SRS has obtained valuable information from their demonstration
and rehabilitation studies as has the Smithsonian and NSF with their systematic
biology and basic exploration projects.
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EXCESS FOREIGN CURRENCY BUDGETS AND REQUESTS FOR SCIENTIFIC ACTIVITIES ABROAD-FISCAL YEAR
1970-73

Agency Fiscal year 1970 Fiscal year 1971 Fiscal year 1972 1
Planned request
Fiscal year 1973

H EW/PHS/N IH $3, 455, 000 $32, 444, 000 $25, 545, 000 $31, 400, 000
HEW/SRS 2, 000, 000 4, 000, 000 2 9, 818, 000 11, 000, 00
HEW/Office of Education 1, 000, 000 3, 000, 000 3, 000, 000 4, 000, 000
EPA 3, 500, 000 3 10, 645, 000 5, 000, 000
USDA 5, 000, 000 5,000, 000 10, 000, 000 20, 000, 000
Smithsonian 2, 316, 000 2, 500, 000 5, 500, 000 6, 000, 000
DOD/Navy 900, 000 2,905, 000 3, 000, 000
DOD/Air Force 400, 000  
NSF 2, 000, 000 2,000, 000 3, 000, 000 6,000, 000
NOAA 15, 000 900, 000 1, 100, 000
DOT 500, 000 500, 000
Interior 15, 000  490, 000 1, 000, 000
N BS 500, 000 500, 000 900, 000 1, 000, 000
HUD 4 300,000
A EC 0 80, 000 (9

Total 16, 286, 000 54, 259, 000 73, 583, 000 90, 000, 000

I Allocated but not all obligated during fiscal year 1972.
2 Decrease attributable to agencies transferred to EPA.
3 Includes $6,500,000 for single project.
4 HUD funds requested for Yugoslavia but not appropriated.
5 Being budgeted as dollar purchase of excess foreign currencies.
O Being developed.

Source: Budget presentations of individual agencies
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Mr. FREY. Of course we're delighted to hear you refer in your state-
ment to the possible expansion of these activities. I was just wonder-
ing if you would want to state what particular ones you have in mind?
Mr. POLLACK. I think the first chore under the new Agreement on

Cooperation in Science and Technology will be to try to identify those
which would be most attractive to the Soviet Union and to us.
Mr. FREY. I wish, if you could, you would clarify your statement on

page 8 that, "It is the joint endeavor aspect of the new agreements
that holds the greatest promise for the future."
In saying that, I think I understand what you mean.
That obviously doesn't preclude at a future time expanding this ac-

tivity to multinations does it?
Mr. POLLACK. No not at all.
Ir. FREY. It's not exclusive in any way?
Mr. POLLACK. No.
Mr. FREY. I recognize that, but I just wanted to get that in the rec-

ord for clarification.
Thank you, Mr. Chairman.
Mr. SYMINGTON. Thank you.
Before I ask Mr. Mosher for his questions, I would like to ask one.
These agreements appear to be executive agreements, as I under-

stand them, and yet there has been some general indication from admin-
istration sources concerning their hope of support from the Congress.
I wonder if there is any specific kind of support, other than general

approbation, that is desired by the executive branch.
Mr. POLLACK. The approbation is important in and of itself. It

would be my hope that the Congress, as well as the American people,
would give support to what the President is attempting to achieve,
and I think did achieve, in Moscow, and that support would be very
significant, not only to us but I think it would be well understood in
Moscow.
I'm sure that you can anticipate that the agencies that are respon-

sible for these agreements—and this would be true whether they were
with the Soviet Union or with another country—will find it necessary
to have funds to cover travel, to manage the costs of the symposia,
and other such ventures. Much of the work, I think, to be done in the
substantive areas, will be work that has already been planned here.
This is not so much to undertake new activities that we otherwise
would not be doing—especially I think this is true in the health field
and in the environmental field—as it would be to expand the capabili-
ties in this and comparable activities in a joint fashion with the Soviet
Union.
So I would imagine that these agencies

' 
as they compose their budg-

ets for next year, will take into account the cost that will be arising
out of the agreements that we have reached here with the Soviet
Union, and I would hope that the Congress would take a favorable
attitude toward meeting those costs as well.
The space program is a little different, because the venture there is

a new and different venture and may require new appropriations of
$250 million. I don't think I can make the same statement with re-
spect to the joint Commission.
Mr. SYMINGTON. That may be a unique agreement among these in

that respect, although the moneys to be required to properly initiate
these agreements may not be of that magnitude.
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Going back to my original inquiry. I think that it might serve the
purposes of the administration to provide the Congress with a reso-
lution to be submitted for approval by the Congress. I anticipate that
this might evolve from the opportunity that this committee and other
committees can take advantage of, to learn about these agreements, and
inform the other Members of Congress what they are all about, for
their approval.
Mr. POLLACK. Favorable appropriation activity and the adoption

of a resolution would be two tangible ways in which the Congress
might demonstrate their support of the future of these agreements.
Mr. SYMINGTON. Thank you. •
Mr. Mosher?
Mr. MOSHER. Mr. Chairman, I suggest that there may have been in

our conversations here today, at least somewhat earlier in our conver-
sations, an unfortunate and maybe inaccurate impression that we in
this country have been, through these years preceding the summit,
pressing for these agreements, and that, on the other hand, in Rus-
sia there's been sort of a monolithic resistence to the agreements.
I suggest probably for accuracy's sake our record should show that

this isn't so; that there actually was considerable disagreement and
suspicion, fully as much over here as we approached the summit, and
I suspect such was the case over there. I suspect there was not a mono-
lithic resistence over there, but a great deal of discussion, and urging,
and hopefulness that these agreements could be reached. Is that prolo-
ably so?
Mr. Por,LAcK. I don't take issue with your comment, Mr. Mosher.
Mr. MOSHER. Thank you.
Mr. SYMINGTON. There are some differences between the agreements,

and I'm not sure we can attach significances to all differences, but I
thought it might be helpful to mention them. For example, the Health
and Environment Agreements are automatically extended after the
termination of their 5-year period, while the other two, Space, and
Science and Technology, can be extended only by new mutual
agreement.
I wonder if that was just a drafting oversight, intending to arrive

at the same point. Could you tell us whether we should interpret that
distinction to mean that there is something special about the latter two
agreements that requires renewal?
Mr. POLLACK. I'm unaware of any deep significance in the variations

in language that appear in the agreements. Most of those variations
are the consequence of slightly different histories behind each of the
agreements, different personalities engaged in working out the details.
Mr. SYMINGTON. I would have thought so, because I'm sure after

the initial 5-year period in each case that there will be sufficient ex-
perience to warrant some new approaches.
Mr. POLLACK. Possibly. That's one of the provisions that the agree-

ment does provide.
Mr. SYMINGTON. The Science and Technology Agreement is of par-

ticular interest, I think, to our full committee and our Subcommittee
on Science, Research and Development. That agreement refers to the
exchange of scientific and technical information and documentation.
We've seen both 'political and industrial and labor opposition to the
so-called export of American technology and its potential impact on
the U.S. trade position in the future.
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Is this a problem which the implementers of these agreements must
contend with, as I suspect that it might be?
Mr. POLLACK. It is a problem that is not unique to the relationship

with the Soviet Union. It is a general area of concern in the U.S. Gov-
ernment at this time, and clearly the view that movement of tech-
nology should be carefully reviewed, for purposes of not only security
considerations, but also economic and commercial. It is now a factor
in the way in which we approach these kinds of arrangements with
other countries.

AIT. SYMINGTON. Mr. Frey?
Mr. FREY. A provision in the Space Agreement refers to problems of

international law. I understand that there are three treaties now in
existence.
What areas of international law have to be resolved and what are we

doing about it?
Mr. POLLACK. There is still pending a Soviet initiative before the

United Nations for a treaty on the moon, which is one of the things
which I think the Soviet side had in mind in this area. I am not aware
that there are any other major areas.
Mr. WEBBER. -There have been some discussions before the Subcom-

mittee on Science and Technology and the Space Science and Applica-
tions Subcommittee on the effect of outer space activities and their re-
ationship to sovereignty and proprietary rights of each nation. This
has to do particularly with a series of satellites, called the natural re-
source sensing satellites.
I think this too is something the Soviets had in mind when they

proposed this initiative.
Mr. FREY. That raises a good question.
What is the problem, and what does it look like it's going to do?
Mr. POLLACK. In our view, there is a minimal problem at this point.

What we're trying to conduct is an experimental undertaking. We
don't have any experience at the moment. It is our view that the in-
formation that would be acquired from the experimental ERTS satel-
lite would, of course, be made available on an open basis to any scien-
tist with a reason to wish to acquire it.
The nature of the activities that are going to be conducted under

ERTS don't in themselves give rise to the concerns respecting sov-
ereignty. That may, depending upon the outcome of this and what the
next generation, or the third, or fourth generation look like, then come
into being. It is our general view that this is a problem that is prospec-
tive rather than real at this time.
Mr. FREY. Thank you, sir.
Mr. SYMINGTON. With respect to the Earth Resource Satellite infor-

mation, I think the problem appears more real to some of our friends
than it may to us; that is, if I correctly interpret what I heard at the
United Nations a month or so ago, when I visited as chairman of this
subcommittee to learn something of the worldwide attitude toward the
U.S. space program. It seemed clear that it was in the international
law province, incident to securing information on the resources of
other countries, proprietary rights, sovereign rights of privacy, this
kind of thing.
I think it was their feeling that the Department of State was either

minimizing or underestimating the nature or degree of these prob-
lems, that they wanted to get started sooner talking about them, but
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they were advised by the Department that there was an insufficient
technical basis on which to begin such legal discussions, that is to say,
that we weren't sure what kind of information was due to derive from
this experiment and that it was too early to discuss the sharing process.
Would that be a fair statement?
Mr. POLLACK. That's a very fair statement, and I would only add to

it that I feel certain the experiment will move forward into an opera-
tional phase. But at this point it is literally the case that we really don't
know enough about what the problem is to be able to develop the law
to handle it. That there is a problem, at least a perceived problem, is
very clear in the minds of many of the Governments.
Mr. SYMINGTON. We had a panel discussion on this program earlier

this year, and it appeared to us that we were getting some fairly vivid
ideas in regard to the kinds of information that would be developed by
these satellites, but I take it that it's not sufficiently vivid to warrant
discussing them with our friends.
Mr. POLLACK. I think, Mr. Chairman, that would be described in the

future tense, or the future generations, that may or may not come into
being. We will be in a much better position to address, on our own part,
the nature of this problem once we have had the experience, the results
of that experiment that is now scheduled, to consider and evaluate it.
Mr. FREY. Mr. Chairman, may I ask one question?
Mr. SYMINGTON. Go right ahead.
Mr. FRY. Regarding the Stockholm conference, which would seem

rather conducive to solving international environmental problems,
there have been obvious difficulties of: (a) attendance and (b) reach-
ing any kind of an agreement.

Could you elaborate on what the difficulty has been and what the
major issues have been?
Mr. POLLACK. I think fundamentally the problem we are encounter-

ing in Stockholm is that history moves usually slowly, and especially
when it moves into an area that is poorly understood, and contro-
versial as is the subject of what humanity will do about the environ-
ment in which it lives and what steps will be taken to prevent its
further degradation.
What is being revealed, to my view. in Stockholm is that the educa-

tion of the countries is at remarkably different levels. The perception
of concern on the part of the people is different, just as it is throughout
the United States. For people living in the open spaces of the West,
it is completely different from that of the man living in New York
City. And in Stockholm those who expected very great changes in the
course of human history of Stockholm were bound to be disappointed.
History just doesn't move that quickly in an area of this kind.
One of the benefits that should result from the U.S.-Soviet Environ-

mental Agreement—and we have a comparable agreement in that area
with Japan and Germany, and coverage in our scientific agreement
program with France and some of the other countries—one of the
benefits that you can hope for out of these undertakings, and partic-
ularly if they do become multilateral, as we would like them to be, is
that the appreciation of what the problem is and what can, both tech-
nically and realistically, be done about it, will become more widespread.

Olt
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I don't personally think that Stockholm is going to be the last time
that the governments of the world get together to address this ques-
tion. It would be my hope that in future such occasions, the approach
will be much more practical, directed more toward the problems that
have to be dealt with, than it's going to be possible for this one to do.
Mr. FRY. Are you trying to say in a nice way that sufficient ground-

work wasn't done?
Mr. POLIACK. No. I think for the purposes of beginning, the ground-

work for this was extraordinary, but you have to make a beginning,
and this was just that, a beginning.

It reminds me a little bit of the Conference on Outer Space in Vienna
in 1967. I think if that group met today the discussion would have a
far different character, because the understanding of what we can and
can't do in space because of applications is far more sophisticated and
widespread today than it was at that time. There too they were pro-
jecting everything into the future, and that future was very short,
about 5 or 10 years. The understanding we have of what can and cannot
be done in space is now incredibly larger. I suspect that would be the
case 5 years from now with respect to the environment.
Mr. SYMINGTON. There's been considerable tension, really, between

the small powers desiring the application of certain industrial proc-
esses and larger powers which might deem them destructive to their
environment. The small powers are skeptical of the "environmental"
obstacles to their development.
Mr. POLLACK. You put your finger on one of the underlying problems

of dealing with the environment internationally.
Mr. SYMINGTON. Mr. Bundy closed his statement by saying that these

agreements contain significant -budgetary implications.
I guess it's premature to speculate to which budgets some of these

additions might be added. I know, for example, we have provided in
our budget for the National Science Foundation opportunities for
American scientists to work with scientists abroad. Perhaps the
health question could be dealt with through the Public Health
Subcommittee.
Does the State Department have any thoughts along this line, or

hasn't it reached this point yet?
Mr. POLLACK. To be candid, I would say that I'm going on the as-

sumption that the health activity would be financed by appropriations
made available to the several institutions that are participating; that
the environmental activity would be funded in principal by funds
available to the Environmental Protection Agency, and possibly to
the Council on Environmental Quality. Certainly the space activity
will be funded out of the appropriations to NASA. There may be
some general support—I predict there probably would be—coming
out of the National Science Foundation and possibly out of the appro-
priations that the Department of State receives for the cultural
program.
I don't want to make a prediction yet on what we'll do about funding

the activities under the Joint Commission on Science and Technology
because the speculation is too great as to what they're likely to be, but
basically I think the agencies responsible for the programs would want
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to retain financial responsibility, and that would be the simplest way
to manage the responsibility for funding their activities.
Mr. SYMINGTON. I realize, as we are examining this program, it's

in somewhat of an embryonic stage. We're grateful for your willing-
ness to come and give us, at this stage, your point of view.
If there are no further questions, we will adjourn this committee

meeting, with great thanks to you and Mr. Davies for giving us the
benefit of your views and understanding.
Thank you so much.
Mr. POLLACK. Thank you, Mr. Chairman.
Mr. DAviEs. Thank you, Mr. Chairman.
Mr. SYMINGTON. The committee is adjourned for the day.
(Whereupon, the subcommittee was adjourned at 11:55 a.m., to

reconvene at 10 a.m., on Wednesday, June 14,1972.)
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HOUSE OF REPRESENTATIVES,
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Washington, D.0 .
The subcommittee met, pursuant to adjournment, at 10 a.m., inRoom 2318, Rayburn House Office Building, the Hon. James W.Symington (chairman of the subcommittee) , presiding.Mr. SYMINGTON. This subcommittee will be in order.Good morning.
I am very anxious to hear from our distinguished witnesses today.This is the second day of public hearings on the recently executedcooperative agreements between the United States and the SovietUnion on science and technology, medical science and public health,environmental protection, and space exploration.
Our purpose is to inform the members of this subcommittee, thefull committee, the Congress, and the American people, on the natureand scope of these important accords.
Yesterday we were privileged to hear from the distinguished presi-dent of the Ford Foundation, the former foreign policy adviser toPresidents Kennedy and Johnson, the Honorable McGeorge Bundy.The subcommittee also received testimony from the Honorable Her-man Pollack, Director of International Scientific and TechnologicalAffairs, of the Department of State. He was instrumental in the nego-tiations which led to all four of the agreements.
Today we are very pleased and highly honored to have three dis-tinguished witnesses. The first is our good friend, the Honorable Ed-ward E. David, Jr., Science Adviser to the President the secondwitness is Dr. James B. Fisk, president of Bell Telephone Labora-tories. They will discuss the agreement on science and technology.Our third witness, Dr. Philip Handler, president of the NationalAcademy of Sciences, will provide a general overview of all four agree-ments from the standpoint of the American scientific community.We begin, as I mentioned, with Dr. David. He is the man perhapsmost instrumental in developing the terms of the agreement on scienceand technology. As the Director of the Office of Science and Tech-nology of the Executive Office of the President, he will have primaryresponsibility for implementing this agreement for the United States.
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Accompanying Dr. David today is Dr. Norman P. Neureiter of the

Office of Science and Technology, Executive Office of the President.

Dr. David, the subcommittee is very pleased and grateful, consider-

ing the many demands on your time, for your presence here this morn-

ing to share with us your insights as they bear on these agreements.

We welcome your statement.
( The biographical sketch of Dr. David follows:)

EDWARD E. DAVID, JR.

Science Adviser to the President, and Director, Office of Science and Tech-

nology, was born in Wilmington, N.C., January 25, 1925. He received a B.S.

degree in Electrical Engineering from Georgia Institute of Technology in 1945,

and the S.M. and Sc.D. from Massachusetts Institute of Technology in 1947 and

1950 respectively. Prior to coming to Washington in September 1970, Dr. David

was Executive Director, Research, Communication Principles Division of the

Bell Telephone Labs.
Dr. David joined the Bell Laboratories in 1950 and worked subsequently in

underwater sound and communication acoustics. From 1963 on he specialized in

doing research in advanced computing techniques with particular emphasis on

"man-machine communication." He has been granted eight patents for his

inventions relating to underwater sound, sound localization, and speech process-

ing.
He is the originator of "The Man-Made World", a new course for high school

students concerning the principles behind technology. The course was developed

to provide "technological literacy" for the general student and was the result of

collaboration by teachers, professors, and engineers from industry. The course is

now being taught in about 300 high schools.
He was selected by the honorary engineering society, Eta Kappa Nu, as one

of the country's outstanding young engineers in 1954. In 1958 Dr. David received

the George W. McCarty Award from the Georgia Institute of Technology as the

outstanding young alumnus of the year. In 1959 he was designated by the Summit,

N.J., Junior Chamber of Commerce as its outstanding young man of the year.

The author of many technical articles on communication theory, speech hear-

ing, speech recognition and processing, vocoders, and computing, Dr. David is

co-author of two books: "Man's World of Sound" and "Waves and the Ear".

Dr. David is a member of the National Academy of Sciences and the National

Academy of Engineering. He is a Fellow of the American Academy of Arts and

Sciences, the Acoustical Society of America, the American Association for the

Advancement of Science, the Institute of Electrical and Electronics Engineers,

and is a member of the Association for Computing Machinery, the Audio En-

gineering Society, and the Engineering Society of Detroit.

Prior to joining the government, Dr. David was also Professor of Electrical

Engineering at Stevens Institute of Technology and a member of the Board of

Directors of the Summit, New Jersey, Speech School.

Dr. David is the recipient of honorary doctorate degrees from Stevens Institute

of Technology and the Polytechnic Institute of Brooklyn.

He was married December 23, 1950, to the former Ann Hirshberg of Atlanta,

Georgia. They have one chlid, a daughter, Nancy.

STATEMENT OF DR. EDWARD E. DAVID, JR., SCIENCE ADVISER TO

THE PRESIDENT, EXECUTIVE OFFICE OF THE PRESIDENT, AC-

COMPANIED BY DR. NORMAN P. NEUREITER, TECHNICAL ASSIST-

ANT, OFFICE OF SCIENCE AND TECHNOLOGY, EXECUTIVE OFFICE

OF THE PRESIDENT

Dr. DAVID. Mr. Chairman, before I begin my formal statement I
would like to thank you and your committee for your interest in these
four agreements. I think in order for them to achieve their potential
for this country, it will take the support not only of the public but
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of the Congress. Your immediate interest in this whole area, and our
ability to put our views on the record at an early stage, and to solicit
your support and the support of the American people through these
hearings is most welcome from our viewpoint.
It is our view that these four agreements represent a development

of really very major significance to our overall international scientific
and technological relationships. Their great political significance to
U.S.-Soviet relations has also been widely noted, but I shall leave that
aspect for comment by the diplomatic witnesses on your agenda.
I want first to try to put these new agreements into the broad context

of our overall national policies for science and technology. Then I will
comment on the specific Agreement for Cooperation in Science and
Technology. It is, as you say, my immediate responsibility on the U.S.
side to implement this particular agreement.
One year ago, Mr. Chairman, your predecessor as chairman of this 

subcommitteeinvited me here to discuss this Nation's programs of in-
ternational cooperation in science and technology. At that time, I
referred to the efforts in my Office of Science and Technology, in con-
nection with the Department of State, to develop a more coherent
policy framework to guide our international relationships.
Just as we have moved toward stating a national strategy for do-

mestic research and development, we have made progress toward a
policy for international science and technology. The President's Mes-
sage to Congress of March 16 set down two cardinal principles with
regard to international science and technology, and I would like to
quote briefly. He said:
The cause of scientific and technological progress has always been advanced

when men have been able to reach across international boundaries in common

pursuits. Toward this end, we must now work to facilitate the flow of people and

the exchange of ideas, and to recognize that the basic problems in each nation

are shared by every nation . . . this nation can benefit substantially from the

experience of other countries, even as we help other countries by sharin
g our in-

formation and facilities and specialists with them.

And later the President added, in a more political context:

Science and technology can also provide important links with count
ries which

1' a ve different political systems from ours.

These two principles underlie the Moscow agreements for scentific

and technical cooperation.
As an illustration, I would like to put the first principle in a more

personal light: In science, international collaboration has been based

for many years on personal camaraderie and on scientific literature. I

myself have scientific friends in Japan, the U.S.S.R., Sweden, Italy,

and other countries. We have worked in the same field of speech com-

munication for some years, and we have corresponded, and compared

notes at international conferences, and even visited each others' 
lab-

oratories. However, our research was as much competitive as co
opera-

tive, and certainly not part of any international plan to divide the

work to be done or to make it complementary. Such personal co
n-

tacts have been productive, and I am sure they will remain so.

But in science and technology today the world is moving bey
ond the

old era of personal diplomacy and into a new era of mutual 
endeavor.

Pollution, disease control, cancer research, energy supply, 
agricul-

tural productivity, weather prediction and control, urban 
congestion

80-787-72-5
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and worldwide communications are but a few examples of commonconcerns. Taking effective action on these subjects goes well beyondthe personal relations between professionals.
In these and other areas the U.S.S.R. has strong scientific and tech-nical competence, as evidenced by the fact that one-quarter of theworld's scientific and technical literature is of Soviet origin. It isclearly to our advantage as well as theirs to link our strong scientificand technical arms in attacking problems for the benefits of bothcountries and of mankind.
Let me now turn to the four specific areas of recent agreement—space, medical science and health, environment, and science andtechnology.
Some observers have wondered if so many agreements were neces-sary and if they were not overlapping. The answer is that each accom-plishes a specific purpose, and each provides a formal basis for co-operation between the two countries in a particular area of broadsignificance to both countries. Each develops a special institutionallink between the two countries and emphasizes a concrete commitmenton both sides to joint activity. They augment and complement oneanother.
In space, NASA is cooperating directly with the Soviet Academyof Sciences.
In medicine and health HEW and NIH have now established work-ing ties with the Soviet Ministry of Health and the Soviet Academyof Medical Sciences.
The environmental agreement identifies 11 specific areas of com-mon environmental concern, in which United States and Soviet special-ists from a potentially wide range of institutions in both countries willundertake joint programs.
Finally, the Agreement for Cooperation in the Fields of Scienceand Technology invokes two new principles in United States-Sovietscientific and technical relationships.
First, it is aimed at combining the efforts of scientists and engineersin each country to work on major problems. For the past 14 years theUnited States and the U.S.S.R. have engaged in scientific and techni-cal cooperation as part of the long-standing Agreement on Exchangesand Cooperation in Scientific, Educational, Cultural and otherfields—commonly known as the Bilateral Exchanges Agreement. Itcovered a very limited number of fields, and its mode of operationinvolved principally exchanges and visits of scientists and engineers,rather than a cooperative problem-solving approach.
Second, the Summit Agreement declares that the two nations willseek to work together on the basis of mutual benefit, equality andreciprocity in any nonsensitive area of common interest in basic andapplied science and technology.
By setting the criterion of mutual benefit for cooperative programsthe agreement assures that our cooperation will be carried out on aquid pro quo basis. The same principle guides international venturesin the business world and is the basis of truly successful cooperationamong developed nations.
I want to doubly emphasize this point. It has been asked if thisCommission will not become a one-way channel for the Soviets to
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acquire superior U.S. technology. The answer is a resounding "No."
Although there need not be a rigid demand for perfect reciprocity in
each individual project, the key criterion of mutual benefit requires
an overall balance in our cooperative programs.
As you know, the agreement calls for a Joint Commission on Scien-

tific and Technical Cooperation, for the explicit purposes of identify-
ing, establishing and monitoring cooperative programs.
The lead institutions in operating the Joint Commission will be my

Office of Science and Technology and the State Committee of the
U.S.S.R. Council of Ministries for Science and Technology. These are
the top-level science policy institutions in the two countries and, for
the first time, the agreement establishes an institutional link between
them and provides for a continuing dialogue.
I expect to meet in the near future with my Soviet counterpart

chairman to agree on guidelines and procedures for the Commission
and the agenda for the first meeting.
I expect the U.S. side to have some four or five core members with

an additional three or four members selected for specific meetings,
depending on the agenda. U.S. members will come from Government,
industry, universities, and private foundations, as appropriate. But
we have not yet selected the membership.
The Commission will meet at least once a year in the U.S.S.R. and

the United States alternately. Secretariats will be established on both
sides to maintain contacts between sessions. For each cooperative pro-
gram direct contacts will be established between the responsible U.S.
agency and its Soviet counterpart. The Joint Commission will, in turn,
follow closely the progress of the cooperation.
Even as relations between the United States and the U.S.S.R. im-

prove, there are still great differences between us—political, economic,
social, philosophical, organizational. The normal and continuous in-
terchange of scientists, engineers, tourists, business executives, publi-
cations and capital which exists between the United States and many
of the developed countries of the West simply does not exist with the
U.S.S.R. Our trade with the Soviets is minimal, our exchange of sci-
entists has been limited to rather formalized and administratively
often cumbersome arrangements on both sides, and communications
have been frustrated by difficulties which go beyond simple language
problems.
The United States is moving, however, as the summit has dramat-

ically demonstrated, toward a new relationship with the U.S.S.R. The
purpose of this Commission is to provide a focus for this new relation-
ship as it applies to science and technology. By establishing the Joint
Commission at the top in both governments, individuals and institu-
tions in both countries will be encouraged to seek out appropriate co-
operative ties. Furthermore when a joint program is established by
the Commission a high-level mechanism will exist in both countries to
follow up closely its exeCution. At the annual Commission meetings
the new joint projects will be discussed, progress of the on-going pro-
grams reviewed, and any problems arising can be discussed and, hope-
fully, overcome. With flexible Commission membership we will be
able to bring the best-qualified people together from both countries
for technical discussions.
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I believe that this new mechanism provides the greatest potential
for successful cooperation since our science exchanges with the
U.S.S.R. began 14 years ago.
I know you are interested in the areas which the Commission will

discuss. First let me say that the United States-Soviet contacts in some
of the most promising areas—space, environment, and medicine and
health—have progressed to the point where the three separate agree-
ments which are being considered by your subcommittee have been
possible.

Certainly beyond these you,. of course, understand that anything I
say today can be only illustratve, since we have not yet had a meeting
of the Joint Commission, nor exchanged views on these matters with
our Soviet counterparts. The important idea is that the Commission
has great flexibility in selecting the problems and subjects for cooper-
ation, unlike the narrower range of earlier cooperative activities. Some
areas of possible interest will be:
Energy research, including nuclear reactors, breeder reactors, fu-

sion, solar energy, magnetohydrodynamics ;
There is a wide range of projects in the basic sciences, such as theo-retical physics, advanced thermodynamics, mathematics, superconduc-tivity, high energy physics, heterogeneous catalysis, and many others;There are areas of Arctic studies and technologies which are very

clearly possible;
There are the management, analysis, and planning sciences and

methodologies, which are related to systems analysis and to systemsmethodologies;
There is oceanography and the marine sciences. Doubtless many

other additional areas will be suggested as both sides move toward the
first Commission meeting.
Mr. Chairman, I have presented a very brief summary of my views

on the potential lying behind these new agreements. I am very hopeful
that this potential can be realized.
I welcome the close continued interest of this subcommittee in theprogress of the Joint Commission. I appreciate the opportunity toappear here and place my views before you.
Thank you.
Mr. SYMINGTON. Thank you very much, Dr. David, for an interest-ing and enlightening overview of these agreements and their content.We certainly will have questions for you. But without objection, Ithink it might be appropriate first to hear from Dr. Fisk, followingwhich we will address our questions to both of you.
Dr. James B. Fisk, president of Bell Telephone Laboratories, willdiscuss the Science and Technology Agreement from the point of viewof American industry.
Let me pause at this point to say a few words of introduction regard-ing Dr. Fisk. After a long and distinguished career at the Bell Tele-phone Laboratories, Dr. Fisk became its President in 1959. He is afamiliar figure to this Committee, for he serves on our Research andManagement Advisory Panel.
Dr. Fisk, we welcome your statement.
(The biographical sketch of Dr. Fisk follows:)
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JAMES B. FISK

James B. Fisk was born in West Warwick, Rhode Island in 1910. He received
his B.S. and Ph.D. degrees from Massachusetts Institute of Technology in 1931
and 1935, respectively. From 1932 to 1934 he was a Proctor traveling fellow at
Cambridge University, England. Mr. Fisk joined the technical staff of Bell Tele-
phone Laboratories in 1939, and became president in 1959. He received a Presi-
dential Certificate of Merit in 1946 for his work on magnetrons. He served for
six years on the General Advisory Committee of the Atomic Energy Commis-
sion. He was Chairman of the United States Technical Delegation at the Geneva
Nuclear Test Ban Conference in 1958 and 1959. He was a member of the Presi-
dent's Science Advisory Committee from its beginning to 1960 and is now con-
sultant to PSAC. Mr. Fisk is a life member of the Massachusetts Institute of
Technology and a member of the Corporation's Executive Committee. He is a
director of the American National Bank & Trust in Morristown, N.J., the Ameri-
can Cyanamid Company, the Equitable Life Assurance Society of the United
States, and Cummins Engine Company.

STATEMENT OF DR. JAMES B. FISK, PRESIDENT. BELL TELEPHONE
LABORATORIES, INC.

Dr. FisK. Thank you, Mr. Chairman, and members of the subcom-
mittee.
It is a pleasure to be here today to comment on the remarkable

spectrum of agreements on scientific and technical cooperation signed
at the Moscow summit between the United States and the U.S.S.R.
T want to try to represent three vantage points in my testimony today;
First, as a consultant to the Office of Science arid Technology second,
us a former negotiator with the Soviets during the nuclear test ban
talks in the late fifties; and finally, as president of an American pri-
vate organization whose activity i§ industrial research and develop-
ment.
I personally am very pleased to see these agreements as a reality.

More than a year ago Ed David asked me to make an informal re-
view for him of the status of U.S.-U.S.S.R. scientific and technical
relations and to project them into the future. Some of my observa-
tions were the following:
(1) The Soviets have a large and prolific scientific community—

now producing about 25 percent of the world's scientific and technical
ii terature.
(2) Despite the formal exchanges agreement between the countries,

contacts in science and technology have been largely what I would
call scientific and technical tourism—the exchange of individuals or
delegations to see what the other side is doing. With a few exceptions,
there was little followup on these visits leading to continuing
cooperation.
(3) Many private, personal relationships have developed, but con-

tacts are sporadic and communication poor.
(4) Even simple exchanges between the United States and the

U.S.S.R. have often been difficult to administer, as a result on both
sides of poor communication, frequent misunderstandings, security
concerns, and sensitivity to varying tensions in overall United States-
U.S.S.R. relations.
(5) The quality of Soviet research in many areas appears to be high

and in the few areas where direct cooperation had begun, it has been
technically valuable to both sides.
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Specifically, in addition to the space cooperation discussions which
had already begun as I looked into this subject, there had been an
excellent example of cooperation in the high energy physics field. An
American research team had gone to the U.S.S.R. to perform an ex-
periment on the Soviet's particle accelerator at Serpukhov. At that
time this was the largest accelerator in the world. In return a Soviet
team will be working at the National Accelerator Laboratory in Ba-
tavia, Ill.
I concluded from the general quality of Soviet work in many areas,

without making an exhaustive study of individual fields, that U.S.
researchers could derive direct technical benefits from closer coopera-
tion with Soviet colleagues. Furthermore, I have felt for many years
that science and technology provide a unique medium for construc-
tive interaction of the United States with the socialist countries. I
believe that more cooperation between United States and Soviet in-
dividuals and institutions in these fields can increase the general level
of mutual understanding and appreciation between the two countries.
However, it also appeared to me on the basis of previous experience

with the Soviets, that a new framework—a new mechanism—was
needed for identifying and establishing cooperative programs, prefer-
ably at a high level in both Governments.
At that time, none of us knew of President Nixon's visit to China,

nor of the subsequent Moscow summit. We did not foresee any near-
term prospect for incorporation of such views into policy.

Needless to say I am greatly pleased at the direction United States-
Soviet relations have taken at the summit. I am hopeful that the Agree-
ment on Science and Technology and the establishment of the Joint
Commission will permit the development of the degree of cooperation
between us which two of the world's largest scientific and technical
powers should properly have.
One reason I am hopeful is that there is clearly a new atmosphere

in United States-Soviet relations today as compared to several years
ago. While I believe our cooperation in research and development, par-
ticularly on problems we have in common, can help us to peacefully
coexist over the long term, I personally feel that we would not have
these agreements if it were not for a fundamental change in Soviet
attitudes over the past 10 to 15 years, from suspicion to mutual re-
spect and the beginnings of understanding.
Let me conclude with a few comments about other implications of

these new agreements. These present agreements are, of course, not
trade agreements. You will recall that President Nixon also an-
nounced at the Moscow summit that the United States will move
with the Soviets toward signing of a trade agreement, with the next
step to be formation of a Joint Commission on Trade. You are doubt-
less aware of the difficult economic and financial questions which will
have to be discussed and resolved in that Trade Commission. They are
well beyond the scope of my report today. However, because technology
is at the present time the basis of much of the world's trade, there is
inevitably a connection between scientific and technical cooperation
and trade.
For instance, industrial innovation and a firm's business success are

likely to be closely linked with the level of its technology- and hence
with the new scientific and technical developments on which technol-
ogy is based. Innovation is an area of priority concern for Soviet eco-
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nomic planners, even as the development of new technologies for
dealing with major problems in the public sector is a priority issue
in the United States.

Increasingly, U.S. exports must be based on superior high technol-
ogy products and processes. To provide our firms with adequate access
to Eastern markets in these fields, careful attention must be given to
U.S. export controls and their applications. The purpose of these con-
trols on exports is to protect U.S. security interests of course. This is,
and must remain, a prime concern. However, I believe the new Joint
Commission may indirectly have a positive and beneficial impact on
technological trade between the United States and the U.S.S.R.
If the United States and Soviet scientific and technical communities

can develop closer contacts and joint projects, particularly in scientific
fields and areas of broad public concern, we will have a much better un-
derstandincr of Soviet technical capabilities. Our export control deci-
sions could thus be based on truly substantive judgments about the
risks involved.
I believe that we will find Soviet achievements to be significant in

many areas of modern science and technology. I believe that more
knowledge will mean more favorable decisions on permitting individ-
ual items to be exported. In an even more general sense, of course, as
our cooperation increases, our mutual trust will likewise increase, again
creating a climate for more commercial activity between our countries.
In conclusion Mr. Chairman, I thank you for the opportunity to

appear here today. I believe the steps recently taken in Moscow and
the signing of these multiple agreements, including formation of the
new Joint Commission on Scientific and Technical Cooperation, can
greatly improve the exchange of knowledge in both directions between
the United States and the U.S.S.R. to the benefit of both nations and
the cause of a more peaceful world.
Mr. SYMINGTON. Thank you for a thoughtful and valuable state-

ment, Dr. Fisk. I would make one observation with respect to your
suggestion that there has been a fundamental change in Soviet atti-
tudes over the past 10 or 15 years.
I am sure that is evident.
You would agree, I think, there has been some change in our own

attitudes, too.
Dr. FISK. I agree.
Mr. SYMINGTON. Dr. David, you mentioned on page 5 of your state-

ment that past scientific agreements involved exchanges and visits
rather than problem-solving.
What did we gain from the exchanges and visits? Did they provide

just a chance to get to know some of the personalities with whom we
may be dealing now? Or was there some discussion of mutual problems
and some sharing of information?
Dr. DAVID. You mean our previous exchanges?
Mr. SYMINGTON. Yes.
Dr. DAVID. Mr. Chairman, I think there has been an evolution over

the period of time in which that agreement has been enforced. In
the beginning it was a matter of getting to know one another, and it
was mostly becoming acquainted.
We were reluctant to show everything that we were doing, even on

the civilian side similarly, the Soviet Union restricted our visits to
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certain areas which they felt were quite noncritical. So it was a very
exploratory and tentative kind of relationship.
Over the years, as we have gotten to know each other better I think

this has changed a great deal. In addition to finding out what the state
of the art in both countries is in science and technology and in review-
ing the progress on, particularly, basic science issues, we came to find
out a great deal about our Soviet colleagues in terms of their capabili-
ties and in terms of their interests, and they about us, and our interests.
At that stage it became clear there were a large number of common

interests that went beyond basic sciences, and that a problem-solving
approach might conceivably be :possible.
I think it has been an evolving thing, and we now see a discreet

step in that 
evolution, 

which is quite significant.
Mr. SYMINGTON. You do mention problem areas. I think the com-

mittee is curious to know the modus by which these commissions will
work toward the solution, let us say, of a problem like that which
affects Lake Erie and Lake Baikal. The composition of the Com-mission itself, including linguistic skills, on the American side wouldhave some bearing on its ability to communicate and usefully spendtime together to work on these problems.
I also want to inquire further about what you mean by a "flexible

commission membership," a term you use on page 8 of your statement.
Does that mean people outside of the scientific disciplines are to be
included?
Dr. DAVID. I believe we should use the secretariat of the Commis-

sion to set an agenda for discussion, well in advance of these meetings,
so we can bring together experts from both sides, technical people, on
a matter such as water pollution and water pollution control, and to
have at the Commission meetings people who can inform us and make
judgments as to whether there would be a mutual gain by pooling our
efforts. That is what I mean by a "flexible membership." We want to be
able to bring in at any of these meetings as ad hoc members of the Com-
mission people who understand and know and can make recommenda-
tions about the specific field.
Mr. SYMINGTON. I think that is an important point. You are not

going to be locked into a 12-member Commission with certain skills,
but you will be able to bring in as consultants the men with specific
skills and designate them, I take it, temporary members of the
Commission.
Dr. DAVID. That is correct, Mr. Chairman.
A feature of this agreement, I feel is very valuable is that actual

pursuit of these agreements or particular programs which are the re-
sult of the agreement can be done on a technical level which involves
contacts between the scientific and technological communities of the
two countries rather than between the diplomats. •
I think the programs laid out by diplomats, or even science adminis-

trators, are less likely to be relevant and fruitful than those laid out by
the technical people and then presented to the diplomats for their
approval.
Mr. SYMINGTON. I was very much interested in Dr. Fisk's emphasis

on the relationship between trade and these agreements. In the earlier
conversation, I think I shared with him my concern about this, and
there it is laid out clearly in his paper.



69

I would like to ask, Dr. Fisk, if you perceive any problems under
the current restrictions that are placed, let us say, on U.S. manu-
facturers that would inhibit the effective implementation of these
agreements?
Dr. FISK. Mr. Chairman, it seems to me it is largely a matter of in-

terpretation of the present rules, and attempting to weigh the potential
risks of releasing a particular item for export.
My feeling is that as we become better acquainted and have a cer-

tain number of joint projects, we would be in a better position to make
these judgments and, hopefully, then to find an increasing amount of
trade resulting from this knowledge and understanding.
I do not know the current situation under the Battle act well enough

to give you explicit examples. But it would seem to me that a side
benefit of this agreement, and perhaps a rather direct benefit of it,
could be placing us in a better position to make judgments on trade
matters.
Mr. SYMINGTON. Dr. David seems confident that there is no problem

of loss of U.S. trade advantages through exchange of skills and de-
vices which we have developed. This has been a concern of the Ameri-
can industrial community, and of the American labor community, as
well.
. Do you feel because of the cooperative nature of the agreements
and the mutuality required that this can be kept in balance? I would
expect certain strains to appear from time to time, would you not?
Dr. DAVID. I think these are obviously subject to negotiations. Of

course, that is the reason we have a Commission, to examine these
things jointly and arrive at common agreement.
However, I might say with respect to the question of export of

technology, perhaps the principal need of American high technology
industry is for access to markets. And it seems to me any trade agree-
ment which might come in the future would have as a principal aspect
from our side, access to the marketplaces of Eastern Europe.
With respect to the technology for serving that marketplace, I be-

lieve we can compete and we can continue to compete with the world
on a very effective basis.
Mr. SYMINGTON. I would hope that in the early deliberations of the

various Commissions, they will try to develop the possibilities for
cooperation under these agreements that exist, without any real risk
of running into the technological exchange problem so that we can
get up some momentum with things that work and do not give us
problems, before we run right up against controversial situations
which diminish some of the enthusiasm which I would like to see con-
tinue in this country for these agreements.
I do have other questions, at—Mr. Frey?
Mr. FREY. Thank you, Mr. Chairman.
We appreciate your statements, gentlemen.
I have several questions that are directed to either of you, then I

have a couple I want to ask specifically as to the agreements on science
and technology and environment. You use such words as "reciprocity"
and "mutual benefit." They are lawyerlike words, of course, with no
specific meaning. But how are these determinations going to be made?
Are these the kind of things that economically you can point to? I
guess not.
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What problems do you see? Do you see any great problem with this
type of approach?
Dr. DAVID. If I may answer first, Mr. Frey, I believe we have mech-

anisms in the executive branch of the Government to evaluate the
value and utility of technologies.
For example, we know what digital computers can do, what their

value has been here, in Western Europe, in Japan. We can call on ex-
perts to talk about the significance of those tools in societies which
do not have as large access to them as we have. Those values can be
brought out in tangible forms, they do not have to be stated in gener-
alities.
Similarly, the values that we might gain from the Soviet Union

can be evaluated.
Mr. FREY. Let me complicate it a little. When we look at the values,

what input would you expect the Department of Defense to have, for
instance?
Dr. DAVID. We would expect a range of opinions. I don't think this

Commission can cooperate independent of other agencies of Govern-
ment nor independent of industry. I think the secretariat on our side
and the Office of Science and Technology will have to have a range
of advice on each program to be sure we see all the factors.
Mr. FREY. Would that include on the Commission, for instance,

a member from the Defense Department?
Mr. DAVID. We have not decided on the membership of the Com-

mission, Mr. Frey. However, we have people on the staff of the Office
of Science and Technology who are well acquainted with the military
and with the Pentagon needs and desires. So we can bring these to
bear. We would also expect to get advice from them.
Mr. FREY. Continuing with that line of questioning, what about the

effect of the military classification system narrowing the scope of the
agreements? Can we find any way to estimate the percentage of mod-
ern science and technology which would fall within this classification
system?
Dr. DAVID. Particularly in science but also I think in technology,

the areas that are excluded as sensitive areas, as specifically stated
in the agreement, as being not subject to the agreement, are really quite
narrow. It is weapons and weapons systems technology, which is easily
recognizable and although in terms of funding it may be large

' 
in

terms of actual content and significance for the civilian side of the
economy and for mutual problem solving, I think it is relatively small.
Mr. FREY. Could you give us a quick comparison of the United

States-Russian scientific agreement with the United States-Chinese
proposal resulting from the recent Peking trip?
Dr. DAVID. Our relations with the Soviet Union have virtually pro-

gressed 
Mr. FREY. Past the Ping-Pong stage?
Dr. DAVID. Past the Ping-Pong stage is a good term, I think.
We have reached the stage that both Governments have enough

confidence in each other to enter into a formal agreement permitting
agency-to-agency and man-to-man interaction.
I think our relations with the Chinese are much less formal. We are

now trying to build primarily on informal exchanges of people, sci-
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entific tourism. We are at a much earlier stage with the Chinese than
with the Soviet Union.
Mr. FREY. Is your office entering into a new role under these new

agreements, vis-a-vis the National Academy of Sciences? Do you see
any particular change of the thrust of your office under these proposed
agreements?
Dr. DAVID. I see no great change in the relationships between my

office and the Academy of Sciences, which as you know has an agree-
ment under the exchanges program with the Soviet Union, which is
financed by the National Science Foundation. I see that continuing as
part of our larger program, now, and I would not see the role of the
Academy changing at all.
Mr. FREY. You referred to the fact that the Soviets have one-fourth

of the world's scientific and technical literature. What amount do we
have, and would you make a comparison of the quality?
Dr. DAVID. Quality judgments are difficult to make. I believe our

contribution to the world's scientific literature is over 50 percent. So
together we produce, I would say, on the order of 80 percent of the
world's scientific literature.
With respect to the quality, I think perhaps ours is more developed,

in the sense that we have a larger number of informal journals and
communications which are of significance, than the Soviets do. We
have magazines running the gamut from very scholarly journals to
what we call trade publications. Often I find things of value in both
of them.
I would say our literature is much more diverse both in subject

matter and in scope.
Mr. FREY. One other thing, and I would like to explore it at some

time further, are there particular areas in which the Soviets are espe-
cially strong or weak, that you could highlight for us?
Dr. DAVID. If I take two examples, I think they will serve.
An area in which I believe we are far ahead, not only as far as the

eastern countries are concerned but also as far as any country is con-
cerned, is the area of computers and related technologies, such as inte-
grated circuits, communications facilities, and so forth. We really are
preeminent in that field as far as the world is concerned.
On the other hand, if you take the area of thermonuclear fusion for

civilian purposes, the most recent substantial advance in that field
came from Soviet effort, the Tokomak principle. It has been only with
some effort that we have managed to duplicate what the Soviets have
done in that field.
Mr. FREY. You feel, however, that overall, there will be benefit of

roughly equivalent nature to this country in what we are doing?
Dr. DAVID. That is what we intend.
Mr. FREY. Do you think it would be of any help at all, or useful

or not useful, if for instance this committee proposed a "sense of Con-
gress" resolution in support of the various agreements?
Dr. DAVID. I think that would be very helpful, Mr. Frey.
Mr. FREY. To switch to a couple other questions I was interested in:

For instance, in the area of computer technology, do we have on an
industry basis any great problems as to patents, licensing, and so
forth, that would be a real drawback to what we are doing?
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Dr. FISK. I think there are very real problems of patent rights and
how they are treated in the various countries. This is certainly an area
the Commission itself will want to address. I think it has been a bar-
rier in the past, and if it is to be a barrier in the future, they will have
to worry about it.
Mr. FREY. I am really asking, I guess, is this the kind of problem

you are going to have to resolve before you go further, it is one of the
things that could bring this to a screeching halt?
Dr. FISK. It could present real difficulties, and I think it has to have

a lot of attention.
Mr. FREY. Putting on your industry hat, yesterday we talked about

most Government expenditures under this proposal, and obviously in
the space thing we will have it, and I frankly support it, I think it is
a good thing.
On the other hand, down the line the question is obviously going

to be raised again about trade and industry. It has to be related.
I wonder if you would elaborate on how you see economic benefit

developing from these agreements and—what other questions might
be raised besides the question of patents?
Dr. FISK. Perhaps Dr. David ought to talk on this one. But it

seems to me the kinds of trading agreements you can foresee are the
same kind really that you see between this country and any other na-
tion with which we deal.
I would see them developing in much the same way, provided we

can overcome the patent problems and some of the related difficulties.
The dealings that we have with other nations are primarily be-

tween individual industrial concerns. And in this case, we would be
dealing. U.S. industries would be dealing, presumably, with the vari-
ous state organizations in the U.S.S.R.
I think we have to learn how to work through these different

mechanisms.
Mr. FREY. One instance: I read the agreements a couple times, and

it was interesting the word "communications" was left out, if I am
not mistaken, in the science and technology line. We touched on every-
thing else, but "communications." Was there a reason?
Dr. DAVID. In what sense, Mr. Frey?
Mr. FREY. The space agreement refers to developing different

things for exploration, science, biology, medicine, and so forth. I won-
dered why there was no reference to communications in it.
Dr. DAVID. In communications technology, at least, there might be.

conceivably some things of joint interest. There was no particular
reason to leave it out. It is one of a number of other fields that could
be added. Certainly it is possible under the science and technology
agreement to undertake that sort of cooperation.
In speech communication, for example, we know of very excellent

work in the Soviet Union which could form the basis of a coopera-
tive arrangement. There was no reason to leave it out, that I see.
In terms of exchange of technical and scientific information—a

very important aspect—it is implicit in all these agreements that
there would continue to be an active exchange of scientific and tech-
nical information.
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Mr. FRY. As far as your office is concerned, assuming this agree-
ment is implemented, do you know what it will call for in terms of
extra people, bow much? Do you have any estimate on that?
Dr. DAVID. We have not confronted that issue yet, Mr. Frey. I do

see the Office of Science and Technology taking on a much more cen-
tral role in the whole area of international science and technology
exchange. I think we have to lean heavily on agencies such as the State
Department and the National Science Foundation for aid in this. We
have to depend on the agencies and industry to execute the programs
agreed upon.
In terms of policy and oversight, I see the Office of Science and

Technology assuming a more central role.
Mr. FREY. Whiclr obviously would mean you would have to have

more people to do it.
Dr. DAVID. Possibly.
Mr. FREY. We will end on that. That is a good answer.
Mr. SYMINGTON. The OST employs how many people? About, 30?

- Dr. DAVID. Total authorized strength this year is 50, of which about
25 are professionals.
Mr. SYMINGTON. And the Soviet agency with which you will be mak-

ing the arrangements, they have, I understand, several thousand. em-
ployees. So in order for OST to deal as an equal, you might say, with
that agency you will have to have considerable assistance from the
private sector, the Academy, and so forth? Is that how you expect to
do it? You do not propose to expand?
Dr. DAvm. The Soviet counterpart agency is a line agency of their

Government, has responsibility for a large number of their technical
activities. We are not a line agency, which I think accounts for the
difference in size.
You can be sure in policy matters that we may be outnumbered, but

we will never be outfought.
Mr. SYMINGTON. OK. That is the way.
You mentioned that the National Academy of Sciences, their ex-

change program and their affairs with their Soviet counterparts, would
become a part of your effort. At the moment they determine when,
where, and which exchanges will occur, I suspect, under their own
criteria.
In order to remain relevant to what you are doing, I imagine they

would have to accept direction from you? Or would not?
Dr. DAVID. Our relations with the Academy are, I think, very good.

I think the operation of the Academy programs can indeed be shaped
to overall Government policy. We depend heavily on the Academy,
which tries and helps us to assure quality. This is the principal func-
tion I see them performing.
Mr. SYMINGTON. I do not want to make an inopportune or untimely

suggestion. But I would think Academy representation might be con-
sidered in the formulations of the various commissions, certainly that
of science and technology.
Dr. DAVID. Certainly it will be.
Mr. SYMINGTON. Mr. Cotter.
Mr. COTTER. Thank you, Mr. Chairman.
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Dr. David, on page 3 you mentioned that collaboration in the past
has been based on personal camaraderie, and you went on to say that
research is at much competitive as cooperative.
Can you explain in detail what collaboration has existed in the past

with the U.S.S.R.?
Dr. DAVID. The collaboration has been informal, if any. It has been

a case of people working in the same field exchanging information. To
the degree there has been synergism, it has prevented duplication of
work. Primarily it has been this kind of relationship—exchange of in-
formation on a personal basis over a cup of coffee, something of that
kind, I presume, exchange of papers at international meetings.
Mr. COTTER. You say it has been as much competitive as cooperative.

Could you detail tht ?
Dr. DAVID. Just as it is competitive in this country. I recall doing an

experiment, and I knew a similiar experiment was being under-
taken in the Soviet Union by people there I knew. It was a great race
to see who could finish his experiment first and get the technical in-
formation out to the public.
That relationship, as I say, is not necessarily wasteful. Actually it

increases productivity. I expect to see some of that continue, certainly.
Mr. CorrER. When may we expect some meaningful discussions to

begin? Do you have any timetable on that?
Dr. DAVID. I am leaving at the end of this month—June 22 is the

presently expected date, unless it is changed—for Moscow to set up
the working relationships for this commission. We expect to begin
informal discussions of possible cooperation in specific fields at that
time. I do not expect to reach any conclusions on this trip. We hope
to set a date, perhaps for September, for the first commission meeting.
At that time we hope to be able to produce some decisions which

would lead to new programs.
Mr. CorrER. Thank you very much.
That is all I have, Mr. Chairman.
Mr. SYMINGTON. Thank you, Mr. Cotter.
We are going to want to move very soon to hear Dr. Handler.
Mr. Frey, did you have something else?
Mr. FREY. Yes, Mr. Chairman.
First, although I guess it is hard to estimate, it appears to me what

we are going to do will require substantial backing, from OMB, also.
It is great to fight, I am all for it, but I hope we have success.
Do you have the backing of the administration, in your opinion, to

carry out these agreements?
Dr. DAVID. In my opinion, I have no doubt of that. I found in deal-

ing with OMB several things are helpful. First of all, a presidential
imprimatur on a program is very helpful indeed; second, it helps that
the program is sound, the science good, and the objectives well defined.
I think a sound program presented that way very often gains the
support of OMB. I expect to see those two—
Mr. FRY. In other words, your answer is "Yes?"
Dr. DAVID. Absolutely.
Mr. SYMINGTON. Would you expect to come to the Congress for new

money in substantial amounts? Or is this still conjectural in your
minds?
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Do you have the resources now to proceed?
Dr. DAVID. I think we have the resources as of the moment.
The question of additional resources needed to pursue this we can

only tell after we decide on the fields. Those appropriations, if any,
would come through normal changes not through OST.
Mr. SYMINGTON. Dr. David, and Dr. Fisk, we are very grateful to

have had your testimony. I wish we had more time to visit with you.
this morning. I hope you will permit us to address an occasional in-
quiry to you, perhaps even to supplement this record.
With that, on behalf of the committee, I extend our deep thanks to

you both for visiting with us, and giving us this valuable information
and insight.
Thank you.
Dr. DAVID. Thank you for the opportunity.
Mr. SYMINGTON. Our final witness this morning is the distinguished

President of the National Academy of Sciences, our old and good
friend, Dr. Philip Handler.

After many years as an outstanding educator Dr. Handler was
elected President of the National Academy about 3 years ago. He is a
well-known figure on the Washington scene and the national scientific
scene, and he has testified frequently before this committee.
We are delighted to have you with us today, Dr. Handler, and we

will be pleased to hear your statement. I note the fact that it is a little
longer than average. You would be welcome to extract key points and
summarize your paper, if you wish.
Dr. HANDLER. I would, sir.
Mr. SYMINGTON. Thank you.
(The biographical sketch of Dr. Handler follows:)

PHILIP HANDLER

Educator; born New York City, August 13, 1917; son of Jacob and Lena
(Heisen) Handler; married Lucille P. Marcus, December 6, 1939; children—
Mark, Eric Paul.

B.S., City College of New York, 1936; Ph. D., University of Illinois, 1939.
Instructor, Duke University, 1939-40, Associate, 1940-41, assistant professor

of physiology, 1941-44, associate professor of biochemistry and nutrition, 1944-
49, professor since 1949, chairman Department of Biochemistry 1950-60, James
B. Duke Professor of Biochemistry, 1961-, President, National Academy of Sci-
ences, July 1,1969—.

Director of Atomic Energy Commission fellowship training program, 1948-53;
consultant U.S. Public Health Service, Atomic Energy Commission, National

Research Council, Veterans Administration; chairman biochemistry study sec-

tion, National Institutes of Health, 1956-59, national advisory committee on

research facilities and resources, 1963—; member, National Health Advisory

Council, U.S. Public Health Service, 1959-62; member, biology and medicine

research facilities panel, National Science Foundation, 1958-61; member, divi-

sional committee for biological and medical sciences, 1960-62; member, National

Science Board, National Science Foundation, 1962—, vice-chairman, 1964-66,

chairman, 1966—; chairman, committee on radiation and aging, National Insti-

tutes of Health-Atomic Energy Commission, 1952-62; member, President's Sci-

ence Advisory Committee, 1964-67; President's Commission on Heart Disease,

Cancer and Stroke, 1964-65; President's Task Force on Science Policy, 1969—.

Trustee, Foundation for Advanced Education in the Medical Sciences, Cold

Spring Harbor Laboratory on Quantitative Biology; member, Unitarian Service

Committee, Medical Mission to Japan, 1951.
Member, American Society of Biological Chemists (secretary, 1953-58, coun-

cilor, 1958-61, president, 1962-63), Federation of American Societies for 
Experi-
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mental Biology (executive committee, 1959—, chairman of the board, 1964-65),National Academy of Sciences, American Institute of Nutrition, American Asso-ciation for the Advancement of Science, Society for Experimental Biology andMedicine (president, southeast sector, 1953-54), American Chemical Society,New York Academy of Sciences, Sigma Xi.
Author: Principles of Biochemistry (textbook) ; also technical publications;member, editorial committee, Journal of Theoretical Biology, 1961--, Journalof Comparative Biochemistry and Physiology, 1962—; editor: Geriatrics, 1957—.Office: National Academy of Sciences, 2101 Constitution Avenue, NW, Wash-ington, D.C. 20418.

STATEMENT OF DR. PHILIP HANDLER, PRESIDENT, NATIONAL
ACADEMY OF SCIENCES

Dr. HANDLER. Mr. Chairman, members of the committee, I appre-
iate the opportunity to be with you this morning to present some
views concerning the opportunities offered by the various accords
negotiated in Moscow by President Nixon. Unhappily, the time avail-able for preparation of this statement was limited and previous obliga-tions took me away from Washington for much of the time since receiptof your invitation. I have had opportunity to discuss these matters
with several colleagues but consider that the statement to follow is
relatively immature and insufficiently penetrating. In any case, this
statement represents my personal views and are not necessarily those
of the Academy, collectively.
Let me make it plain, at the outset, that I consider the totality of

these agreements to be a fully major achievement and that I hope that
they will be implemented with imagination and in the spirit of good
will which, patently, underlies them. They offer hope that the history
of mankind may have turned a corner—and in the right direction.
That note of high optimism does not so much reflect the actual lan-
guage of the signed protocols but rather the fact that it was possible
for the President of the United States, constructively, to discuss arms
control and cooperation in matters relating to science, space, the en-
vironment, public health, and the uses of technology with the leaders
of the Soviet Union. It was the very fact of the signature of these pro-
tocols, more than what was signed, that I hold to be of such great signif-
icance. The language of each protocol is extremely broad, each a veri-
table hunting license for mutually beneficial cooperative endeavors
whereas the restrictions are minimal. Ultimate success, of course, must
depend entirely on the manner of their implementation.
The National Academy of Sciences has formally served as a prin-

cipal instrument for furthering scientific exchange with the Soviets
for 12 years. The inter-Academy agreement, between our Academy
and the Soviet Academy of Sciences has been the principal instru-
mentality which has facilitated the exchange of scientists between our
two countries. In this program, individual scientists arrange to spend
1, 2, or more months in a specified laboratory which, in turn, must
agree to receive them. Similar programs are, in effect, with the Acad-
emies of Poland, Bulgaria Yugoslavia, Hungary, Czechoslovakia, and
Romania. The exchange of scientists with the Soviet Academy has been
fully implemented since initial signature of that agreement, although
the rate of such exchange has been pitifully small. The agreement for
this year, which had provided for exchange of only a total of 108 man-
months, in each direction, was increased by 20 percent in an agreement
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signed 2 months ago. If the "spirit of Moscow" is to prevail, that rate
of exchange must be increased sharply. This program has certainly
been successful in that all of the available opportunities have indeed
fully been utilized and, at least on our side, over subscribed.
Like the new protocols, this agreement also speaks to the need that

each exchange be "mutually beneficial." Yet, American scientists in
the Soviet Union have not always received the support arid assistance
required to maximize the benefit of their visits and, not infrequently,
have been somewhat harassed. Rarely have we been informed of the
basis for rejection of American applicants when this has happened.
Regrettably also, rarely has it been possible successfully to invite a
specified Russian scientist. Indeed, our record in successfully inviting
distinguished Soviet scientists to scientific meetings or to spend some
months in an American laboratory leaves much to be desired, whereas
we bend every effort to receive comfortably each Soviet scientist whose
should note that, in a few instances, we have been embarrassed by the
desire to come is made known to us through this official channel. I
request of a Russian visitor to spend some time in one of the several
areas we have declared to be "out-of-bounds," simply in reciprocity for
the fact that there are such areas in the Soviet Union. Most were finally
resolved successfully—even if by assuring that the visitor would al-
ways be within sight of an American "guide." But if the level of ex-
change is to be expanded significantly, this nonsense must cease—on
both sides.
This exchange experience, to date, should be regarded as an only

slightly qualified success scientifically, but may also be regarded as
one of the ice-breakers that paved the way for the Moscow accords. It
should be clear that the ultimate goal must be the normalization of
such exchanges, with Russian and American scientists free to move
back and forth, working in laboratories of their own choice without
the need for such formal mechanisms, viz, in the informal manner of
our scientific relations with the nations of Western Europe which op-
erate largely on a scientist-to-scientist basis rather than a government-
to-government basis. Perhaps there is a natural sequence. With the
Chinese, we have initiated scientific tourism with the Russians,
formed exchange and collaboration. Hopefully, one day we may en-
gage in the free flow characteristic of our scientific relations with the
English, Israelis, Japanese and Scandinavians, for example.
It is_regrettable that there is no provision among the various signed

agreements expressly designed to promote progress in this direction.
Planning for the implementation of each of the protocols is to be the
function of a joint U.S.A.-U.S.S.R. commission composed of represent-
atives of a unit of the executive branch of our Government and of its
counterpart in the Soviet Government. Patently, some such formality
is all that could possibly have been provided, as a mechanism, in these
brief protocols of such wide sweep. But I hope that this does not mean
that the potential harshness of such negotiations was avoided in the
Kremlin by transfer to the Commission Room. Further, I hope that,
for our part, this will not have generated a pattern in which only
Government-directed and initiated research programs will find sup-
port. Granted that the Federal Government is the primary financial
supporter of research and development in our country, granted that
the specific major problems which are mentioned in those protocols are

80-787-72--6
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quite properly matters of concern with respect to the common .weal
rather than the progress of science it is to be hoped that there will be
room within the arrangements yet to be established for expression of
the judgments of the scientific, industrial, and academic communities
and that these programs will in considerable part be responsible to the
individual genius of our scientific communities. Before establishment
of these commissions and such infrastructure as they may require, I
trust that considerable thought will be given to their membership, to
assure adequate input from the scientific and industrial communities.
The Academy serves as the adhering body to the various inter-

national scientific unions, individually, as well as to the International
Council of Scientific Unions. Through this mechanism we have ac-
cumulated considerable experience in conversing with our Soviet
counterparts in many areas of science. These arrangements have served
both to build personal bridges between a segment of the American
scientific community and that in the Soviet Union as well as to build
a body of experience with respect to the sometimes tender nature of
negotiations with formal Soviet scientific delegations. In these formal
settings, such relationships are not without political considerations
and overtones which render them somewhat more complicated than
equivalent relationships with representatives of the scientific bodies
in the Western World. One may hope that in the future these relation-
ships will become easier in consequence of the actions taken in Moscow.
A principal mode of scientist-to-scientist understanding has arisen

by attendance at the large scientific congresses and diverse smaller
meetings devoted to specific topics sponsored by these unions. It is
to be hoped that future Soviet delegations to such international scien-
tific meetings will be comprised of their most qualified scientists. This
has not always been the case. Indeed, I regret to note that some of the
most distinguished known Soviet scientists have been missing from a
number of international meetings this spring. If the warmth of the
Moscow accords were to spill over into these multinational scientific
meetings, the latter could become an even yet more successful scientific
bridge between our nations while assuring that the fruits of science
may be shared among all the nations of the world.
The protocols speak to the desirability of bilateral symposia and

colloquia on a great variety of subject matter of joint interest. Such
workshops are powerful means for the advancement of a scientific
field as well as for the forging of personal friendships, the sum of
which might contribute to reduction of international tensions. Indeed,
in many subject areas, such colloquia could prove to be the most im-
portant single form of cooperation. One must be careful, however,
that, as in all of these programs, these bilateral meetings not be done to
such excess as to offend the sensibilities of the scientific communities
of other nations with whom we regularly engage in multinational dis-
course. Just to pick one possibility, an area for early consideration
might be to compare progress in the field of computer-aided instruc-
tion and of other educational technologies which, we hope, may soon
be based on growing knowledge of the brain and of the learning
process. Such bilateral efforts could be expanded, subsequently, to em-
brace techniques for assistance of the educational programs of devel-
oping nations.
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In many areas of science and technology, at least equally effective, if
not more so, would be a plan whereby significant numbers of senior
and junior Soviet scientists could attend the major meetings in the
United States sponsored by our national scientific and professional
societies. This would give them the full flavor, detail and breadth of
our scientific enterprise and allow informal interaction with many
individuals who, otherwise, are but names on the heading of scientific
papers. I am insufficiently informed concerning such meetings in the
Soviet Union to be sure of the extent of reciprocal opportunity for
Americans. In planning such exchanges, as in planning joint research
efforts, one must recognize that there are major scientific areas in
which current American efforts are more sophisticated and more ad-
vanced than are those of their Russian counterparts. Not because of
any innate superiority but because of historical differences in the
course of science in the two countries. This is certainly the case with
respect to the high level of American research in agriculture and bio-
logical science, computer science and computer usage in the conduct of
research. There are genuinely excellent individual Russian laborato-
ries in many subject areas, and they have magnificent new facilities for
some research fields, but the overall picture is spottier than is ours.
Accordingly, the appropriate and mutually acceptable pattern should
be one in which individual scientists seek experiences in those labora-
tories or meetings where the ongoing level of activity is at least as
sophisticated as their own, viz, to work in the laboratory of a recog-
nized leader in the field, or take advantage of some unique expensive
facility or natural resource.

If, however, these mechanisms are to be successful, there must be
provided funds in support of such international travel. Unhappily,
quite the opposite trend has been evident in recent years and opportu-
nities for overseas collaboration by individual American scientists
have been dwindling. In this, as in all other aspects of these various
accords, there can be no meaningful implementation without the requi-
site funds.
In this regard, one should note the desirability of some regulari-

zation of translation programs both from Russian to English and
English to Russian. This is a task of considerable magnitude and com-
mensurate expense. Merely to illustrate, let me note that last year, in
mathematics alone, about 10,000 pages of mathematics were translated
from Russian to English. The total dimensions of this two-way trans-
lation are not known to me. It seems unlikely that there would be any
virtue in the establishment of a mutual translation service and one can
imagine real disadvantages although discussions of such an arrange-
ment might conceivably be fruitful. Incidentally, our translations also
serve the rest of the world since the scientists of other nations utilize
our English language versions of selected portions of the Russian
literature.

Several of the Moscow protocols speak of the sharing of informa-
tion. It is not entirely clear what kind of information is to be shared
on a bilateral basis. What is most important is that new information,
developed in the course of Soviet-American collaborative research,
become part of the world pool of open scientific literature. It is by that
mechanism that science is both evaluated and shared. I would be most
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apprehensive if there were to develop any tendency to the accumula-
tion of a pool of bilateral proprietary scientific (rather than techno-
logical) information. Indeed, a primary criterion for the evaluation
of any project offered for mutual collaboration should be publication
of the results in the open scientific literature.
I cannot help but digress to note that there is a simple but serious

deterrent to such amicable progress—the general ignorance of the
Russian language among the American scientific and technical com-
munity. In the last two decades we have, perhaps arrogantly, come to
assume that English is the current lingua franca of educated individ-
uals and that our tongue will suffice in international discourse. The ex-
panded relationships with the Soviet Union envisioned in the Moscow
agreements cannot reasonably be effected on that basis alone and it
will .become imperative that some fraction of our young scientists
acquire some reasonable degree of fluency in Russian.
As you will know, Russian-American collaboration is already a suc-

cessful reality in some areas of science. The program of research in 
ithe Antarctic s both the most successful demonstration of scientific

cooperation and of peaceful cohabitation—albeit at extremely low
population density, to be sure, and there may be a lesson in that—now in process.
The high cost and unique nature of certain large physical facilities

has virtually forced such cooperation in some instances. Most note-
worthy, perhaps, has been the American team which conducted ex-
periments at the Serpukhov accelerator and the Russian team which
has made use of the large machine at Batavia. Because of the very
long leadtime and enormous cost of the next ;generation of such ac-
celerators, of which, therefore, there will be but one. American and
Soviet scientists through the joint offices of the American and Soviet
Academies, and with the knowledge of the U.S. Atomic Energy Com-
mission, made arrangements to begin planning that next machine
which can only be funded and operated on an international basis,
much as is the large European accelerator at CERN in Geneva. One
can readily visualize similar joint planning for the next generation of
optical and radio telescopes. In this sense, these enterprises are anal-
ogous to the ongoing joint planning of the docking of an Apollo-type
satellite with a Soyuz-type satellite the initial planning of which I
was pleased to catalyze at a meeting with President Keldysh of the
Soviet Academy in Moscow in May 1970. Importantly, it is impera-
tive in these large ventures that there be ample provision for the
scientific programs of qualified scientists from all other nations. Al-
though these bilateral agreements serve the cause of peace as well as
of scientific and technical progress, our enthusiasm for these joint
enterprises with the Soviets should not be permitted to injure our
relationships with the scientific communities of other nations.

Representatives of the Soviet Union have also been highly coopera-
tive in planning a mechanism for international collaboration in the
development of a relatively new intellectual tool for the management
of societal problems. The committee, 2 years ago, authorized the in-
clusion within the appropriation to the National Science Foundation
of funds to support the creation of an International Institute of Ap-
plied Systems Analysis. This Institute will be brought into being, not
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by intergovernmental agreement, but by agreement among the Acade-
mies of Science or specifically designated societies of 12 nations--
Britain, France, West Germany, Italy, Japan, Canada, and the United
States plus the Soviet Union, Poland, East Germany and, we believe,
Bulgaria and Czechoslovakia. Dr. Dzherman Gvishiani, Deputy Chiefof the State Council for Science and Technology, who has repre-sented the Soviet Union in these matters, has been cordial, effective,
and most cooperative. By current plans, the Charter of the Institute
should be signed within the next 30 days. It will concern itself with
improved methodology and the use of systems analysis for the under-
standing and management of problems common to industrialized so-
cieties, as for example, national requirements for adequate health
care, institutional arrangements for large clinical centers, various
aspects of population control, conservation of natural resources and
the environment, techniques for the projection of manpower require-
ments, et cetera. If the attitude displayed in these negotiations also
prevails in those discussions which will implement the Moscow agree-
ments, the signs augur well for genuine progress.
The language and subject matter embraced by the agreements con-

cerned with science and technology, public health, and the environ-
ment are extraordinarily broad and deliberately inexplicit as is that
concerned with space, except for the specific reference to the common
docking experiment. The question that then arises is whether there are
indeed meaningful, mutually beneficial opportunities for joint ven-
tures by American and Soviet scientists and engineers, arrangements
which are not artificial or contrived, desirable :joint projects which
awaited generation of the favorable circumstances created by the
agreements in Moscow. I doubt not but that previous witnesses and
those to come will have paraded a collection of various projects before
you, projects of greater or lesser significance, now envisioned in sharp
or vague detail. I hope that I shall not repeat their descriptions.

Because of article 11 of the joint agreement between our two Acad-
emies, which, for 2 years, has provided for approval of cooperative,
joint research efforts, we began to compile such a list about a year
ago. Although we canvassed among a tiny segment of the scientific
community, literally dozens of such proposals were presented to us.
Most represented opportunities of the sort which arise in our scientific
relations with other nations, that is to say, smaller projects in each of
which an American scientist would like to work with a scientist of the
Soviet Union of whose work he is aware and whose efforts would be
complementary in addressing a defined problem. Typical, perhaps, is
the desire of an American biochemist whose research is concerned with
the structure of cell membranes to work with a Soviet chemist who has
synthesized a unique set of organic compounds with properties such
that they can serve as "probes" of the detailed molecular structure of
cell membranes. It matters not which one works in the other's labora-
tory. It is to such relations that I spoke earlier when I referred to the
hope for future "normalization of relations." Other proposals, how-
ever, offered special attributes which rendered them attractive in the
present context. It may be useful to the committee to note some of
these.
Our Committee on International Exchange of Persons (responsible

for the operation of the Fulbright-Hays exchange program) advocates
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the desirability of "cluster exchanges," in each of which a senior
scientist, his graduate students and postdoctoral fellows as a group,
might spend a year at an institution in the other country. Several ex-
amples appear to be ready and waiting, for example, one cluster to
spend a year in Moscow studying the effects of heavy metals on the
environment and a Russian cluster interested in spending a year in a
cooperative program concerned with rural health care somewhere in
the States. Others could undoubtedly be stimulated with no difficulty.
There are several very powerful Soviet centers of mathematics; one
concerned with logic and the theory of algorithms could certainly at-
tract clusters of American scholars in exchange for a group which
might, for example, spend an equivalent period at the Courant Insti-
tute in New York.
In the field of education and manpower, currently so troublesome to

us, there are numerous individuals desiring a closer look at the Russian
system, wondering whether it has proved to be more successful than
ours.
As you will surely have heard, in the field of space research there

is already extensive information sharing with respect to meteorology,
remote sensing of the earth, as well as planetary exploration with in-
strumented vehicles. The Soviets are working with us in the multi-
lateral GARP program. Joint U.S.-U.S.S.R. working groups are
currently active in these and other areas and it is to be hoped that
the present climate will serve to reinforce these efforts.
There are almost innumerable opportunities for joint efforts in the

field of the environment, broadly defined. The Soviets have large and
successful scientific groups concerned with a variety of aspects of the
Arctic, its ecological systems, the properties of the tundra, mainte-
nance of ice-free channels, management of wildlife, survival in its
hostile climate, and understanding of the peoples of the far North.
Numerous American laboratories have proposed collaboration in such
studies. Be it said that, to date, most of our overtures to engage in joint
activities with Soviet groups in the Arctic have encountered a frosty
reception. If these were now to be thawed, this would be a genuine
accomplishment. Moreover, if scientific groups from Canada, Green-
land, and the Scandinavian nations could also be involved, an effective
consortium of polar nations might be generated for investigation and
for oversight of the sound development and management of the Arctic.
An immense effort will be required to establish with some confidence

the toxicological properties and dose response to the multitude of
chemicals in the environment, particularly now that it is believed that
the possibility of mutagenesis and carcinogenesis by such compounds
must also be examined. I have previously suggested that this be under-
taken as a truly worldwide, international exercise because of the size
of the task and the generality of the applicability of such findings. A
good beginning could be made by a joint agreement of these two na-
tions, dividing the task and agreeing to common protocols for such
studies. In this country, such an effort is now only barely beginning;
this is the specific purpose to which we are now adapting the Pine
Bluff, Ark., laboratory of the U.S. Army, a superb establishment pre-
viously used in our efforts to examine the potentiality of biological
weapons—a current version of transformation of "sword into plow-
share." The other side of this coin is the need for a system to monitor
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the rates of mutagenesis and carcinogenesis, in an epidemiological hunt
which might assist in the identification of culpable chemicals, if such
there be. Although this, too, should be a worldwide effort, a bilateral
program would be a great start.
More general programs relating to the setting of standards of air

or water quality, would probably be more difficult to establish. In this
instance, bilaterality seems rather inappropriate, while the difficulties
of the Stockholm Conference underscore the complexity of the task
of securing worldwide agreement on anything more than platitudes
concerning the environment.
On the other hand, in view of the vast costs now visualized if the

environment is to be protected while we also enjoy the best of indus-
trialized civilization, any joint effort with respect to improving avail-
able technologies for environmental control, or sharing of informa-
tion in this regard, must certainly be welcomed.
In the field of medicine and public health, other than its environ-

mental aspects, considerable imagination will be required to generate
truly significant cooperative ventures which are more than the sum
of their national parts. The numerous, relatively immobile and homo-
geneous ethnic groups within the Soviet Union offer excellent oppor-
tunity for gathering understanding concerning intrinsic human
factors which contribute to the incidence of atherosclerosis and of
various tumors. This opportunity should be exploited before the popu-
lation of the Soviet Union becomes as mobile and, hence, as hetero-
geneous as is ours. Otherwise, normal sharing of information and
scientific exchange may be the principal desirable forms of cooperation.
In the field of social science, demographic and other questions im-

perative to the development of a rational population policy are de-
sirable and appropriate fields for common and joint study. Known
American groups wish to engage in joint development of social in-
dicators and their use for social forecasting in our quite different
societies; another wishes to join a Russian group which is engaged in
the early stages of attempting mathematical modeling of societal
change; several scientists have suggested that there is a rich field for
joint computer-aided research in linguistics.
There is a plethora of possibilities in the earth sciences for example,

correlation of geology and geophysics of Alaska and northeastern Si-
beria, which are virtually mirror images if examined on a map; joint
exploration of areas where there is evidence of pre-Paleozoic life;
study of the similar volcanic successions in the Trans-Caucasus and
northeastern United States. A variety of joint oceanographic studies
offer the opportunity for American scientists to work on Russian ves-
sels and vice versa. Collaboration, but not yet joint work, is already'
underway in the study of boundary-layer physics, with its conse-
quences to the dissipation of energy from the planet. Two groups of
our foremost earth scientists have proposed a joint program to examine
the evolution and structure of the entire lithosphere. Groups of Ameri-
cans are already in contact with Soviet counterparts concerned with
the heat balance of continents covered with snow and ice and their
effect on the global circulation, with others engaged in studies of the
motion and deformation of Arctic pack ice and with the hydrological
balance of continental areas which drain into the Arctic Ocean. And
certainly, it is time for collaboration between those engaged in numeri-
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cal modeling of the global atmosphere at NCA.R and its Russian
equivalent. Whereas, in the United States, several groups have be-
come sophisticated in their attempts to learn how to prevent or con-
trol earthquakes. Russian groups have been more active and successful
in their attempts to learn how to predict earthquakes. Collabora-
tion between the two should surely be mutually beneficial.
In physics, more generally, besides the ongoing collaborations of

groups engaged in particle and nuclear physics, we might note the de-
sirability of collaboration of Americans seeking to develop an ap-
proach to controlled fusion with their Russian counterparts who have
been more successful in attempts to develop a stable plasma. The
highly successful collaboration in very long baseline interferometry
radioastronomy should surely be continued. On a smaller scale, other
scientists would like to collaborate in the study of multilayered di-
electric films. A unique example relates to an unexplained anomaly,
in the transmission of sound through long distances in water. Appar-
ently its unraveling requires studies through long distances of waters
which are large, deep, of relatively homogeneous composition, and
at several temperatures. One set of such measurements has already
been made in warm Lake Tanganyika by an American group which
now wishes to use Lake Baikal for the second part of its experiment to
take advantage of the low temperature of this large lake. And al-
though it is a matter of record, I cannot help but note that the best
single book on the theory of general relativity is the result of a collabo-
ration between a professor at California Institute of Technology and
another at Moscow University.
In the fields of biology and chemistry, most suggested desirable

collaborations are of the type typical of small science. Still, an Amer-
ican group wishes to examine the physiological adaptations of the
fauna residing in the deep cold waters of that same Lake Baikal, and
a detailed joint study of the systematics and ecology of holarctic ani-
mals has already been approved as a joint venture under the auspices
of the two Academies.

Considering the very small segment of the American scientific com-
munity which was canvassed, an considering that we have no knowl-
edge at this time, of equivalent suggestions from the Soviet side, it
would certainly appear that there are indeed numerous opportunities
for useful, unique, not-at-all contrived, "mutually beneficial" coop-
erative, joint ventures in all areas of science.
In all likelihood, other witnesses will describe applied research

which is closer to the point of application. It remains to be seen
whether such collaborative efforts would break off at that time and,
indeed, what policy should be developed in such instances. Before the
eventuality arises, there should be some understanding of an accept-
able patent policy. Presumably these will have been discussed by
others who have appeared before you.
I have taken so much time in providing these examples to empha-

size the fact that, whereas the language of the protocols is strongly
directed to joint ventures in fields which should find early application
to societal problems, there exist innumerable opportunities for collab-
orative efforts in areas of more fundamental science, opportunities
already known and partially explored by the scientists concerned,
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with a few such efforts already ongoing. Implementation of the vari-
ous accords at this level would seem, to me, to be a propitious manner
in which to start. The collaborators share a joint scientific culture,
the sense of international competition, whether for world markets or
prestige, a decidedly less serious barrier, and only trivial effort should
be required to initiate these programs.
Although these collaborative endeavors might well have been initi-

ated under the terms of article 11 of the agreement between the Na-
tional Academy of Sciences and the Soviet Academy of Sciences,
present circumstances certainly encourage and facilitate such arrange-
ments, provided that the implementation mechanisms yet to be de-
veloped will lower the effort necessary to overcome the resistance
normal to the bureaucracy of both nations, and that the requisite
funds are provided. If so, there might well be what Russell Train
described as "a whole new ball game with the Soviet Union."
As I conclude, I must reiterate a point made earlier. A substantial

program in implementation of the Moscow accords will not come
cheaply. It cannot be accomplished merely by appropriating a small
sum for plane fare. Nor should it be accomplished by diversion of
funds already programed and planned for the next fiscal year. The
costs should be identified and provided in quite considerable part by
supplemental appropriations to support those activities to be initiated
in fiscal year 1973. While this recommendation is probably equally
applicable to all other affected agencies, I can be quite certain with
respect to the National Science Foundation. For the National Science
Foundation it is now apparent that the fiscal year 1973 appropriation
will permit, at best, a program level allowing for inflation and about
$30 million less than the research support requested in the President's
budget. That is already a tight budget, and I hope that it will not be
further injured.
In summary, Mr. Chairman, I can only warmly applaud the initia-

tives taken in Moscow by President Nixon and the Soviet leaders.
Quite possibly, the programs and projects which will result might
have been undertaken under already existing circumstances without
quite so much visible need for summitry. But if the latter insure that
such projects and programs will be indeed undertaken, that will be suf-
ficient justification.
In this hour, when science and technology are under attack by many

of our citizens, particularly younger citizens who do not find the pres-
ent world to their taste—and who can blame them continue to be-
lieve that science-based technology remains the principal mechanism
whereby man can hope to alleviate his own condition. Since the climate
generated by the Moscow agreements will serve as additional incen-
tive for support of such scientific and technological endeavors in both
nations, while also promoting the cause of peace, I can only be highly
pleased. I have noted some small caveats, but they can surely be
managed if we are mindful. Now, let us get on with it.
Thank you.
Mr. SYMINGTON. Thank you, Dr. Handler, for what I consider to

be an extremely important contribution to our discussions and to the
committee's understanding of what is really involved in these
agreements.
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I noticed that you began your statement by observing that the very
fact of the signature in and of itself is more important than what was
signed. and indicated success would depend on the manner of imple-
mentation. Then you raised what I consider more than just a few
caveats. but some very fundamental problems that you perceive in
imniementation.
If I understood you correctly, you are concerned that these agree-

ments could become immersed, or their implementation could become
immersed. in bureaucratic wrangling and perhaps maneuvering for one
kind of advantage or another which is not necessarily relevant to prog-
ress, and you would like to see the scientific communities in some depth
in both countries, regardless of their connection with officialdom, par-
ticipate in carrying out the intent of these agreements.
What measures do you think should be taken on our side, to insure

that that will occur?
Dr. HANDLER. I have complete confidence in Dr. David and his

colleagues. They have their roots deeply in the scientific community.
As long as they keep those roots, are not too seriously impeded by the
normal kinds of bureaucratic procedure which seem to be built into
government everywhere in the world and are very difficult to escape,
I have no concern.
My point was that the scientists of our country and the Soviet Union

have no difficulty in talking to each other, in understanding each other,
planning joint operations where these are logical, just agreeing to work
in each other's laboratories. If discussions for future arrangements are
conducted at the level of science itself by scientists, there will be rela-
tively little problem.
When the science borders on the technological and the applied, then

matters could get sticky.
Dr. Fisk said that earlier.
It seems to me that we should capitalize on the basis which already

exists, the scientific rapport which has been established—sticky, but
there, and real.
I know of no American scientists who have been to the Soviet Union

or to international meetings who cannot sneak warmly and glowingly
of his conversations and relationships with one or more of the Soviet
scientists. It seems to me that is the platform on which to build. At
the other end, the President of the United States and Mr. Brezhnev
sign a treaty. In between, we have to make it go.
I simply hope we can make sure that that mechanism does not be-

come overladen with bureaucracy and, at all times, involves the work-
ing scientists, themselves.
Mr. SYMINGTON. As I have listened to the testimony this morning,

yours and that of the preceding witnesses, it seems to me there are
three or four possible barriers to the effective implementation of these
agreements. One would be patent problems. Another would be trade
restrictions of one kind or another.
Another would be the security aspects of certain exchanges of infor-

mation. Particularly—I know on our side—the Department of Defense
has actually funded a great deal of scientific research, and they consider
it in a certain proprietary fashion.
Dr. HANDLER. But they also fund a great deal of science which is

not proprietary.
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Mr. SYMINGTON. Right. What I leading to was this: In light of the
need, as I expressed to Dr. David, to get things off the ground, to gen-
erate some momentum so the American public and the people of the
Soviet Union, to the extent that that is possible and necessary, retain
a certain enthusiasm for going forward, in the catalog of programs
that you omitted from your oral testimony, can you pinpoint any where
you would perceive the fewest barriers of the kinds I have described ?
Dr. HANDLER. The minimal blockage is in the area of small science.
For big science, you need formal agreements. To bring a whole team

of Americans to Serpukhov, a team of Soviets to Batavia, requires a
certain amount of previous negotiations. We have really done our best
to arrange for the Soviet team to make the first use of Batavia. The first
experiment to be done when the beam was on was to be that by a Soviet
group. I don't think that worked, I am not sure. I don't think they
arrived in time to do it. But that was a token, a symbol offered in a
meaningful way.
To arrange Apollo-Soyuz docking is a very complex and difficult

thing to arrange. The fact we have gotten this far is a minor miracle.
It is to be applauded.
On the other hand, at the University of Pennsylvania there is an in-

ternational expert in cellular biology. At the University of Moscow
there is a man who has synthesized a series of organic compounds
which are marvelous for the study of biological cells. We shall facili-
tate their cooperation.
Mr. SYMINGTON. I suppose these one-to-one relationships minimize

linguistic difficulties. When you send teams, four or five people stand
in the back until it is explained the next day.
Dr. HANDLER. There are areas in which we can work cooperatively

very fruitfully. In the Arctic, there is a whole series of projects in geo-
physics and geology. Particularly with respect to the Arctic, there has
been accumulated a long list of really fruitful potential truly collabo-
rative projects with the Soviets with respect to the study of the Artie
region. They are really ahead of us. They have much more experience
than we in certain aspects of understanding the tundra, the mainte-
nance of free-flowing streams, understanding of the peoples of the
north. But, until now, our overtures for cooperation have not been
very warmly received.
We have groups who would love to work with them, and have been

inhibited, hindered, in the past. It has been difficult to make these
arrangements.
We could really form a sort of joint consortium, including the Scan-

dinavian nations and Canada, as kind of a multilateral group to worry
about the Arctic which we share. The scientific groups are all poised,
they are there. They have national boundaries interposed between
them at the present time. They have common problems, each has a dif-
ferent expertise to contribute. In this new atmosphere, this might be
an easy one to get going.
Mr. SYMINGTON. You referred in your paper to what could be con-

sidered threats to continuation of our scientific exchange programs
with other countries.
Dr. HANDLER. It is a minor threat. One simply need be mindful of it,

that is all. In the enthusiasm for this new relationship, one must recog-
nize that the other nations of the world with whom we have had long
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scientific intercourse also have a stake in our space program have a
stake in our high-energy particle physics proaram, and the like. We
must make sure they are always 'cut in oi)7the deal" and are not
pushed aside and given second place in the scheduling of such facili-
ties, for example.
Mr. SYMINGTON. Mr. Frey.
Mr. FREY. Thank you, Mr. Chairman.
I think I already know the answer: but for the record, in your pro-

fessional opinion in your position, do you feel that from a scientific
standpoint the United States is going to benefit from this program?
It is not going to be necessarily a one-way street, just an outgoing of
science and technology?
Dr. HANDLER. Yes, sir. I believe we will benefit.
Mr. FREY. You have pointed out some of the problems, and, with

the chairman, I think they are not just caveats, but I think there are
some at least potential problems.
I have a couple questions, specifically.
You referred to the different roles of the National Academy of Sci-

ences and the Soviet Academy. Could you expand on that?
One of the other things I would like to know is your opinion of the

political clout that your group must operate in furthering some of
these things. I use that in the broad sense.
Dr. HANDLER. We have no clout, sir.
Mr. FREY. I wish you had more, I guess I am trying to say.
Dr. HANDLER. We are an anomalous organization. In the Govern-

ment organizational manual we are listed inthe back with the Red
Cross, as a quasi-governmental organization. I don't know what that
means.
We were brought into being by the Congress in 1863, and the char-

ter signed by President Lincoln. The charter contains a principle
sentence which says we shall, whenever called upon by any Depart-
ment of the Government, conduct experiments, provide advice et
cetera, et cetera. Other than abjuring us to behave in the ways of an
Academy, that is all it says.
So we are not quite in or quite out of the Government, if you will.

We are a private body, privately incorporated, live on our own means,
receive no appropriated funds, do not appear in the annual budget
book, and so forth. In that sense we are clearly not an arm of the
Government.
The Soviet Academy, however, is an operating arm of the Govern-

ment. The members of their Academy, like the members of the Na-
tional Academy are, if you will, the most distinguished scientists in
their nation—as presumably are ours.
However, in the Soviet Union, these elected distinguished figures

are then the chief operating individuals responsible for specific insti-
tutes of the Soviet Union. Those institutes are funded through the
appropriated budget of the Soviet Academy, which is an operating
arm of their Government. For example, the entire space program,
apart, I take it, from its military aspects, in the Soviet Union is op-
erated by the Soviet Academy.
Our position is advisory, theirs is operational. So that is hardly a

symmetrical relationship, sir.
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Mr. FREY. What percentage of our meetings, reports, so forth, are
all documented, compared to the Russians.
Dr. HANDLER. If I understand the question—
Mr. FREY. In your estimation, what percentage of Soviet scientific

knowledge is on record? I assume most of ours is.
Dr. HANDLER. The overwhelming bulk of ours is and the bulk of

theirs must be. They produce a prodigious amount of literature. If
they are holding back, somewhere, on scientific matters they consider
classified for their purposes we would not know about that.
What can be said is that they are very busy and have a huge scientific

and engineering community which is able and productive. That is
the reason we translated 10,000 pages of mathematics alone last year
incidentally they have several very powerful mathematical groups.
Mr. FREY. Do you believe it would be beneficial if this committee

proposed a "sense of Congress" resolution supporting what is going on
in terms of the agreements?
Dr. HANDLER. I had not thought of it until you asked that of Dr.

David. My answer would be the same as his. I think it would be im-
portant and gracious, and quite helpful.
Mr. FREY. I skimmed the other part of your statement. This is the

first time we have had anything definitive on what could be done, as
you suggest. I certainly appreciate that.

Basically, you referred to the Stockholm meeting and the problems
of the environment.
If I read your statement correctly, you do not feel the same kind of

problem obviously would exist with a highly industrialized nation
such as the Soviet Union.
Was that the import of that?
Dr. HANDLER. In these bilateral arrangements we have agreed on

what we can talk about and do together successfully. When the repre-
sentatives of the more than 200 nation states in the world get together
with their highly disparate qualities, getting agreement on matters
before them—is extremely complex.
Mr. FREY. The chairman has pointed out something, I think, ex-

tremely important in what we are going to do. We better be very
careful in any area we g 

i 
et in that we carefully prepare theground-

work. If not, and we get into a situation such as at Stockholm, I think
everything many of us want will go down the drain. That is probably
a pretty good example of what we should not do.
Dr. HANDLER. I see no reason we should get into that difficulty, sir.
Mr. FREY. Nor do I.
In the things you have outlined there are many areas where ob-

viously it would be mutually beneficial, without any of the problems
we can see.
Thank you, Mr. Chairman.
Mr. SYMINGTON. Thank you, Mr. Frey.
Dr. Handler, you mentioned you wouldn't like to see a pattern gen-

erated in which only Government-directed research programs would
find support. At the close of your paper you point out the need for
financial resources to pursue these arrangements.

First, I would not automatically conclude that the interests of our
Government are incompatible with those of the scientific community.
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Dr. HANDLER. Oh, scarcely, sir. It is our Government that has made
American science the powerful instrument which it is.
Mr. SYMINGTON. We want to be sure that we maintain a sense in

Congress that any funds voted are going to be invested in projects
that are likely to make life better at some future point, in the envi-
ronment, and so on. I am sure we can do that. Iimagine they could
divide whatever resources they have between programs directed
through Government channels and encouragement to the individual
scientist or private association that they want to pursue a goal not in-
compatible with, yet not prescribed by, Government.
Dr. HANDLER. I could not take exception to that.
Mr. SYMINGTON. We are pleased to be visited by the chairman of

our task force on energy, Congressman McCormack of the State of
Washington, and there is one question I would like to raise with you:
This would seem to be an area of tremendous opportunity for two
great energy-conscious and needful powers to work on.
Is this an area where we can actually complement one another's ef-

forts at some saving in time and cost, share the information and begin
to develop sooner than could either alone, alternative sources of energy
to the fossil fuel sources ?
Dr. HANDLER. I could step back a bit. I think Dr. David mentioned

the progress the Soviet scientists have made with respect to the Toko-
mak principle—arrangement for fusion. That is a long way from solv-
ing the energy problem at this moment. But if we can jointly work on
that, there are, at this time, several intriguing ideas, to develop fusion,
ideas, quite different from the Tokomak concept. Useful fusion is far
in the future perhaps we can go a long way down that path together.
Mr. SYMINGTON. These agreements should make it easier for ex-

ample, to avoid what I understand was ignorance in our community of
the promise that the Tokomak experiment held for reaching certain
temperatures for certain periods.
With Mr. McCormack a number of us visited the one down in

Texas and met some of the scientists there. We were informed our sci-
entific community had been skeptical for a long time about the reports
they were getting, until it went over and checked them out and found
they were accurate.
Dr. HANDLER. The British group did that first, and we listened.
Mr. SYMINGTON. Right, a British group with a laser test.
I would hope we could, through these arrangements, accumulate

this knowledge in a timely fashion.
Dr. HANDLER. We could, too, quite conceivably at the present time

cooperate in this area, although I don't know with which specific
group.
I am sure that others would be interested, with respect to the tech-

nologies relating to the protection of the environment. Given the kind
of sources of energy we must use at the present time, the cost of pro-
tecting the environment against what we do to it by virtue of the pro-
duction and utilization of energy are enormous, and those costs are
going to grow. Anyone who can offer a useful advance in this deriva-
tive technology for protecting the environment while we get our en-
ergy, at the moment from the fossil fuels or nuclear fission fuels,
could both save huge amounts of money and at the same time assist
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in protection of environment. That is a perfectly rational field in
which to cooperate. They have as much to gain as we have in that one.
Mr. SYMINGTON. Do you see the emergence of new academic pro-

grams at, say the college level, developing a cadre of future young
American scientists conversant in the Russian language?
Dr. HANDLER. Oh, yes. It really can be done. Perhaps the best way

is one of these 3-to-6-months total immersion courses. I am sure that
these agreements will become a stimulus to some young people in col-
lege to study Russian instead of Spanish or French or German, which
is the American tradition for second languages. It doesn't mean they
all must, but if some will, it will help. It is embarrassing to be in an
international meeting and discover that all the Americans are inept
in everything but English—and sometimes in that, too. It is really
quite arrogant to ask that all of the peoples in the world speak our4
language.
Mr. SYMINGTON. This would broaden support, too, I think for the

ideas behind these agreements.
Are there other questions?
Dr. Handler, I am very grateful to you,as I am sure you know, for

this paper and for your responses. I hope the Government will not go
too much further into all of this without consulting you.
Thank you very much.
Dr. HANDLER. Thank you, sir.
(Whereupon, at 12 hoon, the subcommittee was adjourned.)





U.S.-U.S.S.R. COOPERATIVE AGREEMENTS ON SCIENCE
AND TECHNOLOGY, SPACE, ENVIRONMENT, AND
HEALTH AND MEDICINE

THURSDAY, JUNE 15, 1972

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMITTEE ON INTERNATIONAL
COOPERATION IN SCIENCE AND SPACE,

Washington, D.0 .
The subcommittee met, pursuant to adjournment, at 10 a.m., in room

2318, Rayburn House Office Building, Hon. James W. Symington
(chairman of the subcommittee) presiding.
Mr. SYMINGTON. The committee will be in order.
This is the third day of hearings before the Subcommittee on Inter-

national Cooperation in Science and Space.
The subcommittee is reviewing the four United States-Soviet agree-

ments negotiated by the President in Moscow which deal with matters
of science and technology, environment, health, and space.
This morning our witness will be Dr. George M. Low, Deputy Ad-

ministrator of the National Aeronautics and Space Administration.
Dr. Low will testify regarding the new agreement between the

United States and the Soviet Union concerning cooperation in the
exploration and use of outer space for peaceful purposes.
Dr. Low is an aeronautical engineer whose entire career has been

devoted to the Nation's aeronautical and space programs, beginning
with the National Advisory Committee for Aeronautics, predecessor
agency to NASA. He has steadily risen in the organization over the
years. He was appointed to his present position as Deputy Adminis-
trator of NASA in 1969.
Dr. Low is accompanied by Mr. Arnold W. Frutkin, NASA's Assist-

ant Administrator for International Affairs.
4. On behalf of the subcommittee I extend a warm welcome to both of

you gentlemen.
Dr. Low is particularly an old friend of mine and of the committee,

and we certainly welcome you, sir. You may begin with your prepared
statement.
Dr. Low. Thank you Mr. Chairman.
(The biographical sketch of Dr. Low follows:)

GEORGE M. LOW

Dr. Low is an aeronautical engineer who has devoted his entire career to the
government's aeronautical and space programs. He began his career as a research
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scientist at the Lewis Research Center of the National Advisory Committee for
Aeronautics in Cleveland, specializing in the fields of heat transfer, boundary
layer flows, and internal aerodynamics.
When the National Aeronautics and Space Administration was organized in

October 1958, he was named Chief of Manned Space Flight. At NASA Head-
quarters in Washington, he was responsible for the Mercury and Gemini pro-
grams and was chairman of the special committee that formulated the original
plans for the Apollo mannned lunar landing. He became more directly involved
with manned space flight operations when he was named Deputy Director of
NASA's Manned Spacecraft Center in Houston in 1964.
Following the Apollo fire in January 1967, he was asked to direct personally

the Apollo Spacecraft Program to supervise the rebuilding of the vehicle and to
assure its flight worthiness. He played a leading role in planning and executing
all of the Apollo missions and originated the plans for Apollo 8, the first manned
lunar orbit flight. During the time Dr. Low directed the program, five manned
flights were flown, including Apollo 11 in July 1969, the first manned lunar
landing.
In November 19690 Dr. Low was appointed Deputy Administrator of NASA by

President Nixon, in which position he presently serves. From September 1970 to
May 1971 he served as Acting Administrator of NASA.
Dr. Low was born in Vienna, Austria, in June 1926, and became a naturalized

citizen in 1945 while serving in the U.S. Army. He received a Master of Science
degree in Aeronautical Engineering from Rensselaer Polytechnic Institute in
1950 and an Honorary Doctrate in Engineering in 1969. He is a Fellow in the
American Institute of Aeronautics and Astronautics and in the American Astro-
nautical Society, a Member of the National Academy of Engineering and a
Trustee, Rensselaer Polytechnic Institute.
He has received many special honors, including NASA's Outstanding Leader-

ship Medal, NASA's Distinguished Service Medal twice, the Arthur S. Flemming
Award as one of the ten outstanding young men in government, the AAS Space
Flight Award, the Louis W. Hill Space Transportation Award from AIAA, and
the National Space Club's Astronautics Engineer Award.

STATEMENT OF DR. GEORGE M. LOW, DEPUTY ADMINISTRATOR,
NASA, ACCOMPANIED BY ARNOLD W. FRUTICIN, ASSISTANT AD-
MINISTRATOR FOR INTERNATIONAL AFFAIRS, NASA

Dr. Low. Mr. Chairman, members of the committee, I welcome this
opportunity to provide information to the subcommittee regarding the
recent Moscow summit agreement on cooperation in space between the
United States and the Soviet Union. With your permission, I should
like to submit my prepared text for the record and then abbreviate it
rather considerably in this presentation.
Mr. SYMINGTON. It is SO ordered.
(The prepared statement of Dr. Low follows:)

PREPARED STATEMENT OF GEORGE M. Low, DEPUTY ADMINISTRATOR, NATIONAL
AERONAUTICS AND SPACE ADMINISTRATION

I welcome this opportunity to provide information to the Subcommittee re-
garding the recent Moscow Summit agreement on cooperation in space between
the United States and the Soviet Union.
My plan this morning is to summarize the substance of the agreement which

President Nixon and Premier Kosygin signed on May 24 and then to comment
briefly on the background, status, and significance of the activities for which it
provides. We have already provided the Subcommittee with copies of the May 24
agreement and other basic documents.

U. S.-II. S. S.R. SPACE AGREEMENT OF MAY 1972

I turn first to the substance of the agreement, in which both parties assume
four commitments:

1. To fulfill the NASA/Soviet Academy agreement of January 1971 on space
science and applications. This agreement provides for cooperation in the fields of
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space meteorology; the study of the natural environment; the exploration ofnear-earth space, the Moon, and the planets; and space biology and medicine.
2. To develop compatible rendezvous and docking systems for future genera-

tions of manned spacecraft of the United States and the Soviet Union. This is alogical extension of the NASA/Soviet Academy agreement of October 1970, which
provided for joint definition of the requirements for the design of such compatiblesystems.
3. To conduct an experimental flight during 1975 to test such compatible sys-tems. This flight will involve docking by a US Apollo-type spacecraft and a SovietSoyuz-type spacecraft and visits by crew members of both countries to eachother's spacecraft. This project, which grew out of the NASA/Soviet Academystudies, is to be carried out on the basis of principles and procedures as agreedby representatives of both parties in April 1972.
4. To encourage international efforts to resolve problems of international lawin the exploration and use of outer space for peaceful purposes with the aim ofstrengthening the legal order in space and further developing international spacelaw. This last commitment relates to the ongoing effort in the context of theUnited Nations Outer Space Committee which has resulted in a treaty on prin-ciples governing the activities of States in the exploration and use of outerSpace and in an agreement on assistance to astronauts and the return of spaceobjects. This is an area in which the Department of State takes the lead andNASA plays a supporting role.

SPACE SCIENCE AND APPLICATIONS

I shall confine my comments to the aspects of the Moscow agreement whichaffect NASA most directly, beginning with the commitment to fulfill the NASA/Soviet Academy agreement of January 1971 on space science and applications.Under that agreement, Joint Working Groups have been activated and some sig-nificant progress made.
In space meteorology.—A Joint Working Group is organizing experiments de-signed to advance our knowledge of temperature sounding from satellites andmicrowave measurement of precipitation zones, ice conditions, and sea surfaceroughness and temperature. Another Joint Working Group hasprovided forcoordination of meridional sounding rocket networks in the eastern and westernhemispheres and has begun to exchange the resulting operational and scientificmeteorological data.
In the study of the natural environment.—A Joint Working Group is definingcoordinated experiments in remote sensing of the environment, principally re-lating to vegetation, geology and the oceans. Each side will pursue the agreed ex-periments through coordinated surface and aerospace observations at designatedsites in its own territory. The oceanographic effort will continue satellite andship measurements over the same ocean area.
In the scientific investigation 4' near-earth space, the Moon, and the planets.—There have been exchanges of lunar samples, the rapid telex exchange of find-ings of special interest obtained by the US Mariner 9 and the USSR Mars 2 and3 during their encounters with Mars, and working sessions to consider the scien-tific objectives, strategy, and results of investigations of the terrestrial and outerplanets. Experts from both sides have been working on a common system oflunar coordinates and a program for compiling a complete map of the moon onthe scale of 1: 5,000,000.
In space biology and medicine.—A Joint Working Group has exchanged highlydetailed data and results from the Soyuz/Salyut and Apollo programs, estab-lished procedures for a continuing exchange of information, and is considering

certain common standards and procedures to increase the comparability of
information.

All this represents a good beginning under the January 1971 agreement. Much
remains to be done, however, the inclusion of this agreement in the Summit
accord should lend considerable force to the NASA/Soviet Academy coopera-
tion in space science and applications and perhaps accelerate progress under it.

RENDEZVOUS AND DOCKING

Turning now to rendezvous and docking, I think it will be useful to review the
events which led to the May 24 agreement to test compatible systems in a joint
mission during 1975.
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The chain of events began in April 1970, when Dr. Paine, then Administrator
of NASA, suggested to Soviet Academician Blagonravov during an informal
meeting in New York the possibility of cooperation in the area of astronaut
safety, including compatible docking fixtures for space stations and shuttles. Dr.
Handler, President of the National Academy of Sciences here, lent his good
offices to conveying our interest to President Keldysh of the Soviet Academy.
In July, Dr. Paine suggested directly to President Keldysh that this possibility
be considered. Actual discussions on possible docking arrangements began in
Moscow, October 26-28, 1970, between teams led by Dr. Gilruth of NASA and
Academician Boris Petrov of the Soviet Academy. The parties agreed to estab-
lish three Joint Working Groups which would define the design requirements of
compatible systems for future US and USSR manned spacecraft.

Since October 1970, there has been a continuing exchange of visits, corre-
spondence and documentation, but progress can best be marked by summariz-
ing the key meetings which have taken place.
In January 1971, in Moscow, I suggested to President Keldysh that we con-

sider using Apollo and Soyuz spacecraft for an early rendezvous and docking
test mission.
In June 1971, the three Joint Working Groups met in Houston. They agreed

in principle or in detail on a number of technical solutions and requirements for
compatible systems. They identified other problems which required additional
consideration. In addition, the Soviet side, responding to my suggestion to
President Keldysh, proposed that we weigh the possibility of using Apollo and
Salyut spacecraft for a first test docking. We agreed to study the technical and
economic implications of possible missions to test in flight the compatible sys-
tems we were designing.
In November-December 1971, the three Joint Working Groups, meeting in

Moscow, made significant progress in advancing the definition of technical re-
quirements for compatible systems in future spacecraft. They also agreed that a
test mission in the mid-'70s was indeed feasible.
In April 1972, I went to Moscow, accompanied by Mr. Arnold W. Frutkin,

NASA Assistant Administrator for International Affairs, and Dr. Glynn S.
Lunney of the Manned Spacecraft Center, who had been appointed NASA Project
Director. In discussions with Soviet representatives led by Academician Kotel-
nikov, Acting President of the Soviet Academy, we concluded that a test mission
was desirable. The Soviet side reported that their studies now indicated use of
a Soviet Soyuz spacecraft in conjunction with an Apollo Command and Service
Module. We then directed our full attention to assuring that our technical under-
standing was matched by understanding on the critical management and opera-
tional principles and procedures necessary to the successful conduct of so com-
plex a mission, involving the spacecraft and control centers of two nations. In
the joint Summary of Results of April 6, 1972, we recorded our agreement on
such essentials as regular and direct contact, detailed formal documentation;
joint reviews of designs and hardware at various stages of development, joint
tests of interconnecting systems, early participation in joint preparations by
flight operations specialists, development of crew training and orientation plans,
training in each country of the other country's flight crew and operations per-
sonnel, detailed project schedules, principles of flight command and control,
flight plans and mission rules for normal and contingency situations, immediate
transmission of flight television received in one country to the others control
center, the level of reciprocal language familiarity, and the need to develop public
information plans taking into account the obligations and practices of both sides.
With agreement reached on these fundamentals, NASA was able to inform

the President that a joint test mission was feasible and desirable and suitable
for an executive agreement.
I note again that the agreement which the President signed in Moscow specifies

that the test mission will be carried out on the basis of principles and procedures
which will be developed in accord with the agreement reached in Moscow in
April.

THE TEST MISSION

The Apollo spacecraft which we will use to perform the test mission will be
a modified version of the Command and Service Module flown during the first
several lunar landing missions. It will incorporate a new system, called the
Docking Module. The basic spacecraft was manufactured and checked out for
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the Apollo program and is presently in storage as left-over hardware. Some
modifications will be required as a result of unique mission requirements, in-
cluding additional propellants for the reaction control system, heaters for
thermal control, and controls and displays required for operation of the Dock-
ing Module. The Docking Module is a cylindrical structure, about five feet in
diameter and ten feet in length. Equipped with the necessary stored gases, dis-
plays, and controls, it will serve as an airlock for the internal transfer of crew-
men between the different atmospheres of the two spacecraft. In addition, much
of the new compatible equipment will be located in this structure. On its forward
end there will be the new peripheral, universal docking device which is being
designed by the two sides. Radio communications, docking displays, and antennas
will also be mounted on the Module.
The Soyuz spacecraft to be used by the Soviets has been the primary manned

vehicle for the Soviet space program since it was introduced in 1967. This space-
craft consists of an Orbital Module, a Descent Module, and an Instrument Module.
The exact configuration to be used in the test mission will be a modification of the
basic Soyuz design including the compatible rendezvous and docking equipment
and possibly other requirements unique to the test mission. Most of the new com-
patible systems will be located on the Orbital Module. For example, the new
docking system will be installed on the front end of that module.
A possible mission profile would include the launching of the Apollo spacecraft

on a Saturn IB from Cape Kennedy. The vehicle would be inserted into a low
Earth orbit, on the order of 110 nautical miles. After separation from the second
Saturn stage ( S—IVB), the Apollo would turn around, dock, and extract the
Docking Module internally mounted in the adapter area in essentially the same
fashion as the Lunar Module is extracted on current lunar missions. The plane of
the orbit would be inclined 51.6° to the equator, in order to pass over the USSR
launch site. The Apollo altitude would be selected and adjusted periodically, if
necessary, in order to provide daily launch opportunities for the Soyuz space-
craft. As soon as practical after the Apollo launch, the Soyuz spacecraft would
be launched and maneuvered into a target orbit on the order of 145 nautical
miles. Once the Soyuz spacecraft is in orbit, the Apollo would begin an active
rendezvous sequence to arrive in the vicinity of the Soyuz within one, or perhaps
two days, after the Soyuz launch. The Apollo radio and optical guidance systems
would be used in this sequence. At the time of station keeping, the Apollo space-
craft would be maneuvered to dock with the Soyuz, using a new docking align-
ment system and the new peripheral-type compatible docking system.
Once the two vehicles had docked, a period of up to two days would be devoted

to joint activities. The exact duration of the docked phase would depend upon
further definition of specific crew activities, including the possibility of joint
operation of scientific experiments. American astronauts would enter the Soyuz
internally through the Docking Module, carrying voice communications equip-
ment and a television camera. After an initial visit, an American astronaut would
accompany a Soviet cosmonaut back to the Apollo. This return visit would re-
quire an intermediate stop of approximately two hours in the Docking Module
while both crewmen perform the necessary oxygen prebreathing to go safely to
the lower operating pressure of Apollo. On completion of the docked phase, the
two vehicles would separate and perhaps perform further tests of the docking
system and the optical and radio aids and equipments. The vehicles would then
be maneuvered to separate orbits for return to Earth.

BENEFITS

I want to emphasize that each party has agreed to build its own equipment in
its own way to common specifications so as to assure compatibility. The exchange
of hardware or technology is not an objective of the project, although radio
beacons may be exchanged for the test mission. For the test mission, both the U.S.
and the USSR will adapt existing spacecraft. For the future, each side will
design its spacecraft for its own requirements in the light of its own engineering
and operational philosophy. Each will settle on compatible, not necessarily identi-
cal, designs for those systems on which rendezvous and docking depend. Those
systems include radio communications and radio guidance for rendezvous, optical
tracking beacons, the universal docking mechanism itself, docking aids and tar-
gets, and equipment for crew transfer.
The benefits which we stand to achieve are important:
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If US and Soviet manned spacecraft can rendezvous, dock, and transfer crew
members, both countries will have increased their chances of rescuing astronauts
in distress without commensurate increases in the costs of a standby rescue
capability. It is here that the joint test mission is particularly important. It will
give us the opportunity to identify and resolve under the best possible conditions
the problems we can expect to flow from differences in language, equipment, and
operational procedures.
The test mission also points the way to joint activities by the US and the Soviet

Union in space once our future systems, incorporating compatible rendezvous
and docking arrangements, are flying. We are looking into the future here, but
it is not too much to hope that through such joint activities it will be possible to
achieve much more in space—to enhance the benefits of space exploration—than
we would from our separable programs.
For the United States, the joint test mission provides a constructive way to

continue our capability for manned space flight and its support which were devel-
oped so successfully during the Apollo Program in both government and industry.
In the absence of such a project, there would be no US manned space flights be-
tween the last of the Skylab flights in 1973 and the first Space Shuttle missions
in 1978.

Finally, I believe that the cooperation provided for in the Moscow agreement
makes even more sense in the larger scheme of things. I am thinking particularly
of the joint test mission, where the United States and the Soviet Union have
agreed to commit to a project which depends for success on the skill and good
faith of both countries. If we can work together to achieve such an intimate and
complex common goal, if we can in fact operate jointly in space, we will have
built mutual confidence and trust. The symbol of US and Soviet spacemen meeting
in orbit before the eyes of the entire world cannot help but ameliorate attitudes,
viewpoints and expectations throughout the world.

Dr. Low. In the Moscow agreement signed by President Nixon and
Premier Kosvgin on May 24b, both parties assume three commitments
which affect NASA very directly.
They are, first: to fulfill the NASA/Soviet Academy of Sciences

agreement of January 1971 on cooperation in space science and
applications
Second, to develop compatible rendezvous and docking systems for

future generations of manned spacecraft of the U.S. and U.S.S.R.
Third, to conduct an experimental flight during 1975 to test such

compatible systems.
The NASA/Soviet Academy agreement of January 1971 provides

for cooperation in several major areas of space research.
In meteorology, it aims to improve meteorological data exchanges,

advance research by meteorological satellites, and develop meteoro-
logical sounding rocket networks.
In the study of the natural environment, its objective is coordinated

air/space/surface measurements of common ocean areas and of land
sites in each country.
In space science, it looks to exchanges of results as well as of views

on objectives and strategies in the exploration of near-earth space, the
moon—including the exchange of lunar samples—and the planets.
In space biology and medicine, it provides for the exchange of data

and results, particularly in manned space flight.
Under this agreement, our joint working groups have made consid-

erable progress. We are designing joint experiments to advance knowl-
edge of the techniques of space meteorology. We have begun exchang-
ing operational and meteorological data from sounding rocket
networks in the Eastern and Western Hemispheres. We are defining
coordinated experiments in remote sensing of the environment. We
have exchanged findings of special interest obtained from the United
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States and Soviet probes of Mars. We have held working sessions on.
the exploration of the outer planets. We have exchanged lunar sam-
ples. We have exchanged highly detailed data and results of biomedi-
cal experience in the Soyuz/Salyut and Apollo programs.
This is a good beginning, but much remains to be done. The inclu-

sion of the NASA/Soviet Academy agreement in the summit accord
should lend it force and perhaps accelerate progress under it.
Now let me turn to rendezvous and docking. Actual discussions of

possible docking arrangements began in Moscow in October 1970.
There experts from NASA and the Soviet Academy provided for the
definition of design requirements for future manned spacecraft.
In January 1971, when I was in Moscow for the science and applica-

tions negotiations, I suggested to President Keldysh that we consider
an early rendezvous and docking test mission using existing spacecraft.
In June 1971, in Houston, Soviet experts meeting with us in the

space center responded favorably to this suggestion, and both sides
agreed to study the technical and economic implications of test mis-
sions.
In December 1971, joint working groups meeting in Moscow con-

cluded that a test mission was desirable. This conclusion, combined
with agreement on management and operational principles to apply
in the test mission, which we reached when I was in Moscow last April,
opened the way for the committing May 24 agreement signed by Pres-
ident Nixon and Premier Kosygin.
The systems which must be compatible if we are to conduct a suc-

cessful mission include radio communications, radio guidance and op-
tical tracking for rendezvous, docking aids and targets, equipment for
crew transfer, and of course the docking system itself. For the latter
we have chosen a universal system that will dispense ivith the probe
and drogue devices used in Apollo. Any two spacecraft equipped with
the new system will be able to come together and interlock much as you
would interlace your fingers as you bring your two hands together. Be-
ing a peripheral system, the new mechanism will permit unobstructed
internal passage between docked spacecraft.
The basic spacecraft we plan to use in the test mission is a command

and service module left over from the Apollo program. In order to
provide an airlock for the internal transfer of crewmen between the
different spacecraft atmospheres, and to avoid the extensive changes in
the Apollo spacecraft which will be required if we were to fit it with
the new docking mechanism, we have chosen to build a docking module.
This is a cylindrical structure, about 5 feet in diameter and 10 in
length, which is equipped with the necessary stored gases, displays,
and controls. At one end is the familiar Apollo docking mechanism.
At the other, the end which will interface with the Soyuz, is the new
universal docking assembly..
I have models in front of me. After, when I have finished my pre-

pared statement, perhaps I can discuss this further with the aid of the
models.
Mr. SYMINGTON. Fine.
Dr. Low. A possible mission profile would begin with a launching

from Cape Kennedy on a Saturn I—B into low-earth orbit. After the
Apollo separates from the second Saturn stage, it would turn around,
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rock, and extract the docking module. The plane of the orbit would
be inclined 51.6° to the Equator in order to pass over the Soviet
launch site. Soon after the Apollo launching, the Soyuz spacecraft
would be launched into an orbit of about 145 nautical miles. The
Apollo would then begin an active rendezvous sequence designed to
bring the two craft close together, rendezvous and dock. Once locked
together, the way would be open for reciprocal visits and activities
including the possibility of joint operation of scientific experiments.
The benefits which we stand to achieve are important. Let me list a

few.
If the United States and Soviet manned spacecraft can rendezvous,

dock, and transfer crewmembers, both countries will have increased
their chances of rescuing astronauts in distress without commensurate
increases in the costs of a standby rescue capability.
Second, the test mission also points the way to joint activities by the

United States and the Soviet Union in space once our future systems,
incorporating compatible docking arrangements, are flying.

Third, for the United States, the joint test mission provides a con-
structive way to maintain in the mid-1970's the capability for manned
space flight and its support which was developed so successfully during
the Apollo program in both Government and industry.

Finally, I believe that the cooperation provided for in the Moscow
agreement makes even more sense in the larger scheme of things. I
am thinking particularly of the joint test mission, where the United
States and the Soviet Union have agreed to commit to a project which
depends for success on the skill and good faith of both countries. If we
can work together to achieve such an intimate and complex common
goal, if we can, in fact, operate jointly in space, we will have built
mutual confidence and trust.
The symbol of United States and Soviet spacemen meeting in orbit

before the eyes of the entire world cannot help but ameliorate attitudes,
viewpoints, and expectations throughout the world.
Mr. Chairman, this completes my summary statement. Perhaps I

could spend a moment with the model. I have two models before me.
One is a model given to me by Soviet delegations of the Soyuz space-
craft.
This model is one of Soyuz 10, the first of these spacecraft to

rendezvous and dock with their Salyut space stations. It consists of
three basic modules: an orbiter module, in which the crew spends their
time in orbit, the reentry module is similar to the command module in
the Apollo spacecraft, and a propulsion module which is in this model
equipped with solar panels for electric power. It is not clear that these
same solar panels would be used in the joint docking mission we are
now undertaking.
This particular model, Soyuz 10, is equipped with their previous

docking system which they used in the Salyut mission, and looks very
much like the probe we have in the Apollo spacecraft. This is, as I say,
the existing Soyuz spacecraft.
On this other model it is shown docked to an Apollo command and

service module.
I will take this apart and put it together as it could come together in

a rendezvous and docking mission. This is the Apollo command module
in which our astronauts live, work, navigate, move their spacecraft
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about. This is the service module, a propulsion system which, in Apollo,
is used to put this module into lunar orbit and inject it from lunar
orbit. For the docking mission we will use a command and service
module left over from the Apollo program.
In all of our spacecraft so far we have a pure oxygen atmosphere of

about one-third of the standard atmosphere, roughly 5 pounds per
square inch pressure.
Mr. SYMINGTON. Dr. Low, I want to welcome our chairman, Con-

gressman George Miller, to the hearings.
The CHAIRMAN. Thank you.
Dr. Low. Good morning, Mr. Chairman.
Mr. SYMINGTON. It is great to have you back, Mr. Chairman.
The CHAIRMAN. Even for a short term.
Mr. SYMINGTON. Dr. Low has presented his prepared testimony in

summary fashion, and is now describing with models the docking mis-
sion itself.
Dr. Low. The Soyuz spacecraft uses a standard atmosphere just as

we breathe here—oxygen and nitrogen at about 14.7 or 15 pounds per
square inch.
We, therefore, have to provide a means of getting back and forth

from our one-third pure oxygen atmosphere to the full oxygen-nitro-
gent atmosphere. To do this we are incorporating into this mission
what we call a docking module, in effect an airlock, so that as our
astronauts or their cosmonauts transfer from one spacecraft to the
other, they can, in this airlock, adapt to the other atmosphere, and also
so we will not transport the atmosphere from one configuration to
the other, we will not mix nitrogen into our spacecraft, nor reduce
the pressure in the Soviet spacecraft.
In an actual docking mission, then, we would launch the Apollo

atop a Saturn I—B, the same Saturn I—B we used on the Apollo 7 earth
orbital mission. This would be like what we are used to seeing in Apollo
spacecraft. The docking module would be housed in the same adapter
that houses the lunar module in the lunar mission.

After being inserted into orbit it would turn around and pull this
docking module out of the Saturn I-B adapter, and dock it to the front
end of the command module. This means that on the one end of the
docking module we would have the same docking system we use
now in Apollo.
We would then be in orbit in this configuration.
Some time after we have inserted into orbit, the Soviets would

launch the Soyuz atop their launch vehicle and establish it in an orbit
compatible for rendezvous. Then we would rendezvous with them,
station keep and dock.
Looking at this end this is our newly developed, jointly developed

universal docking system.
This consists of a number of fingers that interlace, so any spacecraft

so equipped could dock with any other and we don't need a special
device in one that can only dock with another particular spacecraft, as
in Apollo. The universal system would look the same on both sides,
though built independently on each side of the ocean.
Using this docking system, we could make a hard dock, and then

would be flying in this configuration jointly in space.
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If next, for example, we planned to visit the Soviets first, one of our
astronauts would get into the docking module, which initially would
be at our 5 p.s.i. pure oxygen atmosphere. We would then bring in oxy-
gen to bring up the atmosphere to the 14.7 p.s.i. oxygen-nitrogen at-
mosphere. Then we would have the same atmosphere in our crocking
module as in the Soyuz orbital module. Of course we would have closed
the hatch on the Apollo side and opened the hatch on the Soyuz side
and get in here and breathe the same atmosphere.
Coming back, perhaps coming back together with one of the Soviet,

cosmonauts, we have more difficulty. Because, going from a normal at-
mosphere of 14.7 p.s.i. to a pure oxygen atmosphere at 5 p.s.i., we have
to prebreathe pure oxygen to get the nitrogen out of the system; just as
a diver coming up from the depth must come up slowly to get the ni-
trogen out of his bloodstream, so as we come from an air atmosphere
into a lower pressure atmosphere, we have to get the nitrogen out of
the blood, so we have to prebreathe.
So we would go back into the docking module, which is still at the

normal air atmosphere, we could close the hatch, the astronauts and
cosmonauts would put on oxygen masks and breathe oxygen approxi-
mtaely 2 hours, and then we could lower the pressure to the one-third
atmosphere at pure oxygen, open the hatch to Apollo, and visit the
Apollo.
In the cosmonaut's return to his spacecraft, after perhaps doing

joint experiments, we could separate the spacecraft, repeat the ar-
mosphpric process, and each come back to our launch sites.
I am prepared to answer questions, Mr. Chairman, about the dock-

ing mission, about the January 1971 agreement, or any other areas
you would like to discuss.
Mr. SYMINGTON. That is extremely interesting, Dr. Low, and a very

thoughtful and thorough presentation. I am sure my colleagues have
a number of questions.
Do I take it the return trip to the Apollo would be something like

getting the bends, if these people did not breathe pure oxygen for a
couple of hours?
Dr. Low. Yes.
We have the same situation each time we launch an Apollo.
Because then of course we take our astronauts from the low-level

air environment into space at 5 p.s.i. So before every flight our astro-
nauts breathe pure oxygen for 2 hours or so, for the same reason we
have this problem.
Mr. SYMINGTON. What are the reasons for opting for different at-

mospheres between the two countries?
Dr. Low. We have to first look back in history, then project into the

future. We decided for our manned space flight programs, Mercury,
Gemini, and Apollo, to use the pure oxygen atmosphere single-gas
system, because for each of our manned space flight programs we were
extremely weight-limited, and we felt we could build a lighter system
using a lower atmosphere and one gas only.
So, historically, in all three of our programs we have been always

weight limited, and we went to that atmosphere.
The Soviet Union perhaps was not as weight-limited. Initially they

had a heavier launch vehicle capability, so they immediately went to
the normal atmosphere that all of us are used to breathing—air at
sea level pressure, 14.7 pounds per square inch.
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We have decided for future spacecraft, particularly the Space
Shuttle, we will also go to that atmosphere, because weight will no
longer be a limitation to us.
We therefore agreed in our working session with our Soviet counter-

parts to look for future docking missions to the atmosphere they have
had right along, the one we are going to. In the test mission, using
existing hardware, we have to make arrangements to make the two
spacecraft compatible. The docking module does that.
Mr. SYMINGTON. I understand the additional investment to consum-

mate this experiment on our side is roughly $250 million.
Dr. Low. That is correct.
Mr. SYMINGTON. How is that money allocated?
Dr. Low. It is going, as most of NASA's funds go, primarily to

industry. Part of it will go toward the checkout of the leftover Apollo
command and service module. This needs to be checked out and
slightly modified, but the modification will be minimal.
Second, it will go for the development of the docking module.
Finally, it will go toward the preparation and checkout of the

Saturn launch vehicle and the flight applications at Cape Kennedy,
the mission operations in Houston for the flight itself.
Mr. SYMINGTON. For the record, and the committee's curiosity, the

Apollo vehicle which you say is left over, what would be the rough
value of that as added to the $250 million?
Dr. Low. I think we have estimated an Apollo command and service

module at roughly $50 million and launch vehicle at approximately
$45 million.
Mr. SYMINGTON. So you have something like $95 million of invest-

ment made already?
Dr. Low. Of investment made in hardware that otherwise would

not be used.
Mr. SYMINGTON. Is this the last of the extra Apollo vehicles?
Dr. Low. No, Mr. Chairman. We need in Skylab one Saturn V, three

Saturn I—B's and three command and service modules. Assuming we
do not fly the Skylab backup, which assumes the flight is successful,
we will have left over additional Saturn I—B's

' 
(I do not have the exact

number but I can provide it for the record) additional command and
service modules in various stages of preparation, and I believe two
Saturn V's.
(Information for the record follows:)
Assuming the successful completion of the Apollo, Skylab and Apollo-Soyuz

Test Programs, without the need for utilizing the back-up vehicles presently
assigned, the hardware remaining in inventory is as follows:
Two complete Saturn V launch vehicles.
Two complete Saturn TB launch vehicles.
One complete Command Service Module.
Two incomplete Command Service Modules. These are undergoing limited pro-

duction effort to assure that we retain the option at this time to use these flight
vehicles for possible future programs. Major systems are available for these
spacecraft, but not installed in them.
One additional IU.
Three additional Saturn IB vehicle first stages.

Mr. SYMINGTON. If this flight meets all projected requirements, is it
contemplated the remaining equipment would be used for another
such flight or is that on your down-the-road projection for continuing
this form of experiment?
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Dr. Low. We have no plans for utilization of the remaining leftover
Apollo hardware.
As we have testified before the full committee, we are in this situa-

tion because Apollo turned out to be more successful than we were able
to plan for in the early 1960's. But in answer to your specific question,
Mr. Symington, we believe, if this test mission does indeed prove out
our systems, the next compatible system on our side will be the Space
Shuttle designed to be compatible for docking with whatever the
Soviets are flying at that time.
Mr. SYMINGTON. Is it possible to tell us what the additional Soviet

investment might be in order to complete this experiment?
Dr. Low. No. We have not discussed funding with them. I can only

talk in terms of hardware.
They will not develop the docking module. We felt this was our job

to do, because after all it, is our atmosphere that is not compatible with
the future.

Also, we felt it was easier to have the docking module instead of
modifying the front end of the Apollo, which would have been a very
complicated thing, to incorporate the universal docking system. I don't
know whether they have leftover hardware or have to build new
hardware.
They clearly have to modify the front end of their orbital module

to take the new universal docking system. And that, at least in our
terms, would be a fairly expensive proposition.
I don't know whether it is for them or not.
Mr. SYMINGTON. The decision to go with the Soyuz instead of the

Salyut was based on what determinations?
Dr. Low. I would like again to go back in history, if I may.
Originally when we started talking about compatible docking sys-

tems, in October 1970, we talked only of future systems. This of course
would have been the Space Shuttle.
In January 1971, when I had meetings on other subjects with Presi-

dent Keldysh of their Academy, I suggested we might consider a test
mission, and at that time suggested that this might be done with Soyuz
and Apollo, because that is all we knew about. This was our first dis-
cussion on this test mission subject.

Later, the Soviets proposed to change to the Salyut, which at the
time, of course, was their first and only Salyut—it was flying, that
was during the June and July 1971 meetings. We worked together on
defining that program. When Dr. Lunney, Mr. Frutkin and I were
in Moscow in April preparing for the summit meeting, the Soviet side
suggested they would like to go back to the Soyuz instead of the
Salyut.
The basic reason, as they explained it to us was, I think, twofold:

First, technical change required in the Salyut. It is equipped only
with one docking adapter. In order to dock, they would have to man
it with their own Soyuz, then provide a second docking adapter for
us to dock with the Apollo. This would have involved a very signifi-
cant change in their hardware which they would rather not undertake.
Second, from the operational point of view, the Soyuz-Apollo mis-

sion is simpler than the Salyut. Because we have to coordinate only
two launches if we do an Apollo-Soyuz mission. However, if we did a
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Soyuz/Salyut-Apollo mission, then there would be three launches to
coordinate. The Soyuz would have to come up and dock with Salyut to
man it then the Apollo spacecraft would have to come up and dock
also with the Salyut. So it is much simpler to do the Apollo-Soyuz
mission.
Mr. SYMINGTON. When the vehicles separate, do our astronauts go

back into their usual orbit, land in the water, and the cosmonauts go
back to theirs and land somewhere in the Soviet mainland?
Dr. Low. Yes. As far as the usual orbit is concerned we will land

from the 51.6° orbit in one of our usual landing areas. Of course
this overflies a large part of the ocean. Fifty-one point six degrees is
very close to the orbit we will fly in Skylab, anyway. We will have a
water landing they will presumably have a land landing, because that
is what their spacecraft is designed for.
Mr. SYMINGTON. Mr. Chairman.
The CHAIRMAN. Dr. Low, this adapter you described, when you come

back to land will that be jettisoned?
Dr. Low. Yes, Mr. Chairman, it will be jettisoned in orbit before

we land.
Mr. SYMINGTON. Mr. Frey.
Mr. FREY. Thank you, Mr. Chairman.
First, do you feel it would be helpful, if this or any other committee

came up with a "sense of Congress" resolution supporting this activity?
Dr. Low. Mr. Frey, I am not exactly familiar with what a "sense of

Congress" resolution is. I must plead ignorance.
4.5r. FREY. A resolution in essence putting the Congress on record

as supporting this activity and backing it up 100 percent.
Dr. Low. I would certainly think that such a resolution would be

helpful to us.
Mr. FREY. I am sure you do. I just wanted it for the record.
I was interested in your talks and discussions. How deep has been

the cooperation? Have you run into any real hangups along the line?
Dr. Low. I think, Mr. Frey, the hangups, if any, have been technical,

just as we have them in our own discussions with our own technical
people when we talk, between two contractors, between two NASA
centers.
I believe the experience I have personally had in my two major

discussions with the Soviet Union—one in January 1971, the other in
April 1972—have been the most gratifying experiences I have had in
a long time. Both sides clearly have come a long way in the develop-
ment of the technology for space flight. In fact, when from some time

iin the future we look back n history books I think people will be
amazed how two major nations have reached this point in time at
about the same point in history.
Both sides very clearly feel so much is to be learned and so much

gained not only for the Soviet Union and the United States but for
mankind everywhere that it is an essential thing for us to work to-
gether in this environment, to work together in space, and I believe
that for these reasons the meetings have gone extremely well.
Mr. FREY. Let me push you a little more on this.
As you and I both know, the Russian space efforts, military and

civilian, are merged. In ours, of course, there is a definite distinction
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between our efforts, with perhaps some overlap. Is this a mere fact of
the government structure? Do you see any problems for the future,
potentially, or any ones you have had, because of this?
Dr. Low. No; not because of this.
We have dealt with the Academy of Sciences. The Academy has

been designated as the organization there to deal with us on this co-
operation, and obviously they are the people who are deeply involved
in space in the area we are working with them.
There is one area of difference. It is a different philosophy in an-

nouncing what we will do in the future. The Soviets have a tradition,
if you will, that generally they announce only after the fact what they
have accomplished. In our case we have always talked about what we
plan to do ahead of time.
We were concerned that perhaps this difference in philosophy would

make our negotiations somewhat more difficult. But in this area it has
not. Particularly in this docking mission, we fully agreed during the
April meeting that we will have to jointly schedule, will have to jointly
say what we are going to do, when, with what kind of hardware. We
agreed we would train and orient our astronauts and their cosmonauts
in each other's facilities, each other's country; and they are perfectly
willing to do that.
Mr. FREY. Another point: We have Apollo 17 the last Apollo mis-

sion, coming up, hopefully in December. But there has been at least to
my knowledge no Soviet governmental or space officials personally
either involved in this, or has there?
Dr. Low. Not a space official.
Mr. FREY. You and Dr. Fletcher at this point might think it appro-

priate to extend an invitation to some of the people who may be in-
volved in this program, to come over and participate in it as sort of
groundwork for what we do in the future.
Dr. Low. We are certainly going to consider that, Mr. Frey.
Mr. FREY. I think this committee would be interested in knowing

how your efforts in this area proceed.
One last thing to clarify for the record: We do have a lot of hard-

ware setting around that members of this committee have seen in
various stages of storage. We have considerable money invested in this.
Of course part of it is due to our success, as you say. But I would hope
that, you are continually reviewing how to use this equipment for other
potential or possible missions, depending upon budgetary considera-
tions of course.
Second, you have not written off the possibility of the gap in the

space program between 1975 and 1978, really between 1973 and 1978,
because this manned mission will be the only one, in using this equip-
ment, if it is available, with the Soviet Union, is that correct?
Dr. Low. That is correct. The problem, as you have stated, is a budg-

etary one, that within the limitations of the funding as we see it for the
next few years we had to make a choice of flying out all the old hard-
ware or getting on with the new, and we made the choice to fly this one
mission, then go to the Shuttle.
Mr. FREY. When we had the previous testimony, of course, there

was no way of bringing up the joint mission.
Dr. Low. That is correct.
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Although in our testimony before the committee we did mention
that discussions were going on and that this was certainly a possibility.
Mr. FRY. I want personally to congratulate you for the work you

have done on this. We speak of the benefits of the space program, tan-
gible and intangible. It appears to me that potentially it will benefit
all mankind. Two nations like this, with differing backgrounds and
philosophies, doing something like this out in the open is just tremen-
dous, and in some way maybe the greatest benefit of all of the space
programs that we have ever seen.
Thank you, Mr. Chairman.
Mr. SYMINGTON. Thank you, Mr. Frey.
Mr. Chairman.
The CHAIRMAN. I would like to make an observation on Mr. Frey's

last statement.
For many years it has been my privilege to be one of the observers

to the U.N. Committee on Peaceful Uses of Outer Space. I am happy
to hear him say that they were dealing with the Russian Academy of
Sciences in this field. Our own experience, as that of Mr. Frutkin, with
Academician Blagonravov and others from the Academy of Sciences,
was very good. They worked together very carefully and very excel-
lently. I am happy to know that this is the agency in Russia with which
you are going to work. Whoever brought this about I think did a great
thing.
I assure you the dedication of the scientists is as great as ours. They

are going to try to get the best and the most out of this undertaking
I think it is a very fine one.
Mr. FRY. If the chairman would yield.
I certainly want to say that the chairman of this committee has

pushed for this. I think the Nation owes a great debt of gratitude to
him. What is resulting is the payoff of a lot of work by a lot of people,
and the chairman has spearheaded it for years and years. I think,
speaking for all of us, we are deeply grateful.
Mr. SYMINGTON. I think we can say "Amen" to that, Mr. Chairman.
I had planned myself to extend to you, Mr. Chairman, heartfelt

appreciation we on this committee have, and which we think the Nation
should have, for your dedication to this effort, when a great many peo-
ple were skeptical that anything could get off the ground.
We have come a long way, and we are getting something off the

ground that may have an impact on prospects for world peace beyond
anything we can imagine.
There is a French theologian, Tielhard de Chardin, who had a

theory that "things rising converge." I have felt for some time, hav-
ing read his book, that there is a relevance in the space program to
that, that the hopes of man, somehow, going up can come together.
Dr. Low, you were asked about inviting the Soviet representatives

to the launching of the next Apollo.
Actually, such an invitation is normally extended, is that not true?
Dr. Low. Yes. We have extended invitations in the past, I think for

almost all of our manned launches, if not all, and they have not ac-
cepted because the Soviets to date have felt they could not reciprocate,
and in all of our dealings they have wanted to have an even-handed
reciprocal exchange.
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I might add, however, that at the last launch, the Russian poet, Yev-
tushenko, was present and I understand has written a poem not about
the launch itself but about a view of the launch vehicle the night
before.
Mr. SYMINGTON. Yes. I believe I have read that. It is a great work.
Mr. Cotter.
Mr. CorrER. Thank you, Mr. Chairman.
Dr. Low, I got lost. You mentioned a cost of $250 million. Is that

correct?
Dr. Low. Yes, Mr. Cotter.
Mr. COTTER. Can you break that down for me?
Dr. Low. Yes, sir.
Mr. Cotter, I can give you a preliminary breakdown. It will be re-

fined over the next months.
Out of the $250 million we are now estimating $122 million to bring

the spacecraft itself into the fully checked-out configuration; $58 mil-
lion for the docking module, $10 million for scientific experiments, $17
million for the launch vehicle, and $43 million for launch operations.
Mr. COTTER. What is the estimated cost of an Apollo launch?
Dr. Low. About $500 million, as I recall.
Mr. COTTER. You mention that in the Space Shuttle there would have

to be some attempt to make it compatible with anything which the
Russians may have. Is there any estimated cost on that?
Dr. Low. No additional cost for that, Mr. Cotter, because we had al-

ways planned to design the Space Shuttle with a normal air atmos-
phere. As far as the docking adapter, docking mechanism, is concerned,
we had not yet designed one. We will incorporate the universal dock-
ing system in the Shuttle. So if anything I guess one might say it
should be a simpler design and less costly for that one piece of equip-
ment on the Space Shuttle.
Mr. COTTER. What is the timetable for this docking?
Dr. Low. 1975, with no firm month selected yet; I imagine one of

the summer months.
Mr. COTTER. So in the future budgetary provisions would have to be

made for this $250 million?
Dr. Low. Yes, Mr. Cotter. In fiscal year 1973 we will have to transfer

some funds between Skylab and this mission, and in future years, 1974,
1975, we will have to make a special budgetary request for this purpose.
Mr. COTTER. Thank you.
Thank you, Mr. Chairman.
Mr. SYMINGTON. Mr. Price.
Mr. PRICE. Thank you, Mr. Chairman.
Dr. Low, I want to pay the respects due you for all the efforts you

and your associates have made in bringing about this historic exchange
of views.
I echo the statement of Mr. Symington in regard to Mr. Miller, our

chairman, for his leadership and the effort he has given in working
toward this contribution to mankind in this endeavor.
But really, Dr. Low, I have some grave reservations about this

whole operation. As you perhaps know, or perhaps do not know, this
agreement was signed by the President of the United States, and
signed for the Soviets by a man who would be in comparison like a
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man signing as the head of one of our political parties, technically. I
think it is a fact which is misunderstood by many people.'
I have grave reservations about the development that has gone on in

the past. As you know, they lost their last three men that came down,
because of the unsafe development of their lock system on their door,
whereas we have much greater sophistication in this area. As you
know, when they sever their module from their launch vehicle, they
rip it apart instead of severing it as we do. I just feel, that they have
much more to gain by what they can learn from our sophisticated
developments than we have to gain from them.
Now, the first question would be: Are they going to share in any of

the cost of the development of this air lock adapter? Or are we going
to bear the total expense of making it compatible with their module?
Dr. Low. Mr. Price, as far as your specific question is concerned, no,

they will not share the expense of the air lock, because we feel, as I
testified before, that up to this point on the interface, the point where
this universal docking system is, it is our job to become compatible
with the future systems, because this is a test of the future systems.
We have elected to do this with the docking module which we find is a
cheaper approach for us than modifying our spacecraft itself.
They are going to absorb the expense on their side for mating their

existing docking device with the universal docking device, which I
think I said is jointly designed. They will provide their spacecraft,
and of course everything that goes with it. There will be no exchange
of funds.
Mr. PRICE. Will that hardware be brought over here and tested be-

fore it is tried?
Dr. Low. We plan to exchange hardware, and test it in each country.
Mr. PRICE. Do you believe this compatible mating not only on this

flight but in the future, the Skylabs, will mean we will be releasing
any of our military or other sensitive space data which might in any
way compromise our national security?
Dr. Low. Absolutely not. This is one area where I think we are ex-

tremely sensitive.
Our objective here, as in all other areas of space cooperation, is to

share the results of the space flights
' 
and make it possible to do so, not

to share technology. I think on both sides we have probably been very
careful to meet that objective.
I would like to comment, if I may, on your first remarks, Mr. Price.
First, as far as who signed the agreement with Mr. Nixon, I am

not the qualified person to comment.
Mr. PRICE. Is your part of the agreement part of this agreement?
Dr. Low. I am talking about—
Mr. PRICE. Is the NASA cooperation a part of the agreement the

President signed?
Dr. Low. By reference, yes, Mr. Price.
As far as the sophistication of the Soviet gear is concerned, they did

have an unfortunate accident. But so did we, at times, in Apollo.
Mr. PRICE. That brings up a point right there, too, with regard to

safety. I am sure you have given this much more thought and are

1 The Agreement was signed for the United States of America by Richard Nixon. Presi-
dent of the United States, for the Union of Soviet Socialist Republics by A. N. Kosygin,Cnairman of the Council of Ministers of the U.S.S.R.

80-787-72-8
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much .more qualified to discuss it than I am, but I have questions in
my mind.
As you know, we had the fire, and changed a lot of things, a lot of

materials. Is there a possibility, in making this transfer, that as they go
through these locks if something were to happen in their module and it
caught fire for some reason, does our craft have the capacity to bring
back six men?
Dr. Low. No it does not.
Mr. PRICE. In other words, three of one or the other would have to

be abandoned, if it got right down to it?
Dr. Low. If it were a problem in either craft that would not allow

that . craft to come back, there might be some limitation in this test
mission to bringing all the crew back in the other.
On the other hand, as far as flammability, to answer that question,

we have the flammability problem in part because of the pure oxygen
atmosphere, that is one of the penalties we pay for it.
Mr. PRICE. But that happens to be the best atmosphere, though, as

far as safety is concerned with the atmosphere?
Dr. Low. As far as safety is concerned I think their atmosphere is

better than ours, safer. That is why we go towards it in the Shuttle.
Our pure oxygen atmosphere was an exigency because of the weight
limitation in our previous programs.
Mr. PRICE. And you have no reservations?
It appears to me we are sharing the sophistication we have developed

with a nation which has not come up to our quality standard, and they
are going to learn a lot more and benefit a lot more from our quality
work than we are from theirs.
Dr. Low. I don't think so, Mr. Price.
I discussed this at great length with our techn,ical people who, for

example, jointly designed the docking mechanism. I said, "If you
stood back and wanted to give credit as to whose ideas are really incor-
ported in that, who contributed the most?"
Dr. Lunney told me that the initial concept in the October 1970

meeting was proposed conceptually by us. The Soviets at that time said
they had been thinking of something very similar. But as far as the
design concept, making it work, putting it together, doing the hard
work on it, our people would have been hard pressed to take more
credit than they would give the other side.
They worked it as engineers to engineers. The people in the Soviet

Union who have designed their spacecraft, their systems, in the past,
sat down with ours. From our technical people—and I even talked to
our interpreters who listened to both sides—I asked "Who contributes
the most, who says the most in these meetings?" And they said, "Boy,
it is give and take, and I could not tell that one side is giving or taking
more than the other."
It is a joint effort of individuals who are certainly equally techni-

cally competent and have brought systems to the same state-of-the-art.
Mr. PRICE. You think their door and their severance systems between

the two modules are equal or equivalent to ours in the past?
Dr. Low. I don't know the details of the accident that they had,

Mr. Price.
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Mr. PRICE. You know the method by which they rip apart, instead of
our pyrotechnical or guillotine severence, that severs our connections,
versus their ripping them and tearing them apart, in their operation.
Dr. Low. I don't know that.
Mr. Plum. And you know the seal around the door.
Dr. Low. I don't know that.
Mr. PRICE. You know we are much more sophisticated, or that acci-

dent would never have happened to the Russians.
Dr. Low. Mr. Price, I don't know that it is the seal of the door that

gave way.
I know both of us separate many things pyrotechnically. One of my

obligations when I had that area was to worry about doing things
pyrotechnically. We rip and tear things apart, many things, as they do.
I don't know the cause of the accident.
Mr. PRICE. I have talked to some of the experts who built ours, and

they say there is no comparison between theirs and ours, that their
door is like shutting a refrigerator door, compared to ours.
Dr. Low. Have you seen the door on our lunar module?
Mr. PRICE. Yes.
Dr. Low. The door on our lunar module, as best I can describe it,

looks very much like the door on their Soyuz reentry module.
As you know, I was deeply involved in our own Apollo program.

I have been in their Soyuz. I don't know what experts we have that
have seen the two of them.
I cannot agree, Mr. Price, that we are taking a risk here, because I

have looked at both sides. I have looked at both ends, and I have prob-
ably been more deeply involved than anybody else in this country in
probing with them the details of how we are going to do this mission.
The reason I went over in April was that we did want to determine

in detail with them the operational aspects of the flight which we had
not previously discussed. And I said myself, and so recommended to
the President, that we are ready to undertake a joint mission.
Mr. PRICE. Well, Dr. Low I have every confidence in you. But I

want to warn you—and you have more experience at it—that they will
use our technology to their advantage. As you know, it is my conclu-
sion that they have not ever lived up to any agreement they have ever
made in history. And I think as long as they can they will use us to
develop their equipment in every way they can, and then they will
abandon us when that time comes.
This idea of compatability is a wonderful thing, and peace, all this

sort of thing. But I don't think we want to rush headlong into this
thing blindly, not knowing that they technically will bleed us of
everything they can bleed us of. I think we ought to be very aware of
this possibility. Because, as you know, there are military sidelights to
these programs that we have spent billions of dollars for, and we have
not spent them for nothing. I for one do not want to be giving them a
bunch of knowhow and data, building them up to us equally. We have
done enough of that in the past with atomic weaponry, and every-
thing else.

It is a very wonderful thing to do, but we surely want to be aware
of their techniques in advancing their philosophy, and their techniques
of doing things.
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Dr. Low. I agree with you, Mr. Price.
I think we have demonstrated now through 2 years of technical

discussions with them that this is a give-and-take situation where we
each try to march down toward a common goal together. Our people
have been extremely careful—as have theirs—to do this on a quid pro
quo basis.
Mr. PRICE. I don't want to do all the giving and let them do all the

taking. That is the main thing.
Dr. Low. I agree with you.
Mr. PRICE. And you are the ambassador of that.
Dr. Low. I think it is a serious responsibility we in NASA have to

make sure that we do have equality in our exchanges. I think to date
we have had.
Mr. PRICE. The whole purpose is to develop a rescue capability, is it

not?
Dr. Low. In this instance. In the January 1971 science and applica-

tions agreement, the purpose is to share in the results of space flight.
Mr. PRICE. Say we dock, and you develop this concept. This then

means—and we are through with our Apollo missions, then you are
talking about the rescue capabilities of the Shuttle, then?
Dr. Low. Yes.
Mr. PRICE. That is our next vehicle.
Then are their vehicles and ours going to be capable, after docking,

of bringing the other crew members aboard if something should hap-
pen and return them to earth?
Dr. Low. Yes.
Mr. PRICE. They will be big enough that each crew could 
Dr. Low. Certainly in our case the Shuttle will be. I can only assume

that at that time they will have spacecraft which will be the equiva-
lent of the Shuttle.
Mr. PRICE. What are we going to do with our last lunar module?

Is it going to wind up down in the Smithsonian?
Dr. Low. I will have to find out, Mr. Price. I don't know.
(Information requested for the record follows:)
The last unassigned lunar module, LM-9, was declared excess to program

requirements in May 1971 and was made available to our spares system for re-
moval of components for support of the remaining Apollo missions.
As stated by Dr. Petrone in his testimony on February 22, 1972, before the Sub-

committee on Manned Space Flight of the Committee on Science and Astro-
nautics of the U.S. House of Representatives, in response to a question from
Congressman Price concerning the possibility of another flight to the moon
". . . we do not have the lunar module to carry out the type of missions we
have seen or what we plan to carry on on flights 15 and 16. Grumman has dis-
posed of their equipment and assets. We don't have any more lunar modules."
As described by Dr. Petrone in his testimony on the same subject in response

to Congressman Price's question concerning investment in back up parts and
inventory, (Page 183, line 39) "What we have done in our spare system to avoid
a buildup, we have bootstrapped ourselves in spares. As we came to the end of
the program, we picked the time at which we would not buy additional items.
The spares inventory by using the 'bootstrap system' has been kept to a
minimum."

After removal of components from LM-9 as necessary for the support of
Apollo flights as described by Dr. Petrone in his discussion of our "bootstrap
system", it may become an artifact available for exhibit in the Smithsonian.

Mr. PRICE. How much is a lunar module worth? Can you estimate?
Dr. Low. Let me get that number. It is probably on the order of $50

million.
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(Information requested for the record follows:)
The average recurring unit production cost for an H-Mission LM of the type

flown through Apollo 14 is $40 million.
The average recurring unit production cost for a J-Mission LM flown on Apollo

15 and 16 and scheduled to fly on Apollo 17 is $50 million.
LM-9 was of the H-Mission configuration.

Mr. PRICE. That will look good down in the Smithsonian, a $50
million lunar module.
Dr. Low. I am not sure, Mr. Price, whether there is a last lunar

module, because at the time we made the decision to cancel the last
couple of Apollo flights we also decided not to finish any hardware
that was left. I would have to look it up to find out whether anything
was completely assembled.
Mr. PRICE. You don't know what stage of development it was?
Dr. Low. I do not remember.
The Smithsonian does have Lunar Module No. 2, which was planned

for an unmanned flight which was not needed after Lunar Module
No. 1 flew. We skipped one flight there.
Mr. PRICE. In other words, it was a $50 million display down there,

is that correct?
Dr. Low. Yes if you want to do it—yes it is.
Mr. PRICE. I have a hard time, you know, out in the Panhandle of

Texas, selling a $50 million lunar module sitting up here in the Smith-
sonian, which many of these people do not get a chance to see. When
I go and vote for appropriations for a space program, you know, they
say "We have a lot of things out here we need money for, too." These
are some of the fights we have to make as a Member.
Dr. Low. I understand that, Mr. Price.
I think the only answer I can give to a question like that is to say

one has to view the total Apollo program in context of its total cost.
In 1961 we committed to go to the moon for somewhere between $20

and $40 billion. We did the first lunar landing at about $20 billion,
which I think is about the only program this country has had where
this kind of achievement can be talked about and has been made.
In going there, getting there, we had to plan for a certain sequence

of missions.
Mr. PRICE. Yes.
Dr. Low. The success of Apollo though, is largely due to the fact we

had the ability to change that sequence and capitalize on success.
For that reason LM 2 was not flown. LM 1 was successful enough

that we decided we could skip that flight and not use that piece of
hardware.
So out of the Apollo cost we probably save money, although it

would have saved more had we not built LM 2. On the other hand,
if we had not built it and had needed it. Apollo would have slipped
out a year or two or three, and it would have cost much more.
I hope on balance a postaudit will show we did it about right.
Mr. PRICE. Well, you have done a great job. I am not criticizing

you.
Dr. Low. I know you are not.
Mr. PRICE. I am trying to probe some of the aspects we are faced

with.
We could go on and on. We will have to get together some time and

discuss it.
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Mr. Chairman, I thank you for the opportunity to question the
witness.
Mr. SYMINGTON. Thank you, Mr. Price.
I think this is a rare opportunity for our Soviet guests who are

here today to see the manner in which we deliberate all sides of ques-
tions of this kind.
Whether or not President Kaldysh has to appear before the Pre-

sidium and present his program in the same manner I am not sure.
But we do have to explore all points of view as we proceed to develop
our policies.
I would observe. I feel the agreement was also signed for our side

by the head of a political party. [Laughter.]
Mr. PRICE. It is a fact, Mr. Chairman. It was.
Mr. SYMINGTON. I have some further questions.
Dr. Low, I should like to ask some questions of detail.
Are there plans in this coming mission for joint use of the tracking

systems of the two countries? Will they be separately functioning,
will they be interlocking?
Dr. Low. There will not be joint use in that sense, Mr. Chairman.

However, we will have communications lines for voice and television
between their control center and ours. This we have already agreed
to.
Mr. SYMINGTON. There were recent lunar sample exchanges?
Dr. Low. Yes. We have exchanged samples from each of our lunar

missions, with the possible exception of Apollo 16, about which I am
not sure.
Mr. SYMINGTON. Under what agreement were those samples

exchanged?
Dr. Low. Under the Low-Keldysh agreement of January 1971. At

that time we agreed under the area of scientific exploration of near
earth space, the moon, and the planets, to exchange approximately 3
grams of lunar material from each space flight.
Mr. SYMINGTON. Have we determined that the samples are rather

similar in chemical content?
Dr. Low. As a matter of fact, they are not.
Our scientists who have now analyzed the Luna 16 sample, which

is the first one of theirs that we received, gained a great deal of addi-
tional information even though we had only 3 grams, to complement
what we have had from our own landing sites. It gives us one more
landing site, where we have not been.
Mr. t-SYMINGTON. Will there be some report on the comparative

studies made?
Dr. Low. Mr. Frutkin ?
Mr. FRITTKIN. Mr. Chairman, there is a superb report, in our view,

of the analysis by American scientists of lunar samples provided by
the Soviets which was published some months ago, which could be
provided to the committee if it desires.
Mr. SYMINGTON. I believe it would be helpful. We would decide at

a later date whether to make it part of this record, but I would like
to see it.
(Information requested for the record follows:)
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RESULTS OF INVESTIGATIONS OF THE LUNA 16 SAMPLE AS PUBLISHED IN EARTH
AND PLANETARY SCIENCE LETTERS, 'VOL. 13, PP. 223-466, No. 2, 1972

Background.—Luna 16, which landed in Mare Fecunditatis on September 20,
1970, returned to earth with 101 grams of regolith in the form of a core 35 cm
long. Various parts of the Luna 16 core were exchanged for representative
samples from the Apollo 11 and 12 sites by the USSR Academy of Sciences and
NASA. The Luna 16 samples received by the United States consisted of two 11/2
gram aliquots of soil from 6-8 cm (level A) and 29-31 cm (level gamma) depths
and one 62-mg basalt fragment. The material arrived in the United States in
June 1971 and after preparation at MSC, parts of the Luna 16 samples were
distributed to selected P.I.'s in the Lunar Sample Program. The results of their
studies have now been published in Earth and Planetary Science Letters, Vol.
13, No. 2, 1972. Altogether nearly 80 scientists combined to publish 27 articles
on a little more than 3 grams of material within 7 months of the initiation of
the study. An additional article described the geologic setting of the Luna 16 site.

THE GEOLOGIC SETTING (FROM MCCAULEY AND SCOTT, EARTH PLANET SCIENCE
LETTERS, VOL. 13, No. 2).

The Luna 16 landing site is similar in its geologic setting to Apollos 11 and 12.
All three sites are located on basaltic mare fill which occurs mostly within
multi-ring basins formed by impact earlier in the moon's history. A regolith
developed by impact bombardment is present at each of these sites. The regolith
is composed mostly of locally derived volcanic material, but also contains exotic
fine fragments that have been ballistically transported into the landing sites
by large impact events .which formed craters such as Langrenus and Copernicus.
These exotic fragments probably consist mostly of earlier reworked multi-ring
basin debris and, although not directly traceable to individual sources, they do
represent a good statistical sample of the composition of most of the premare
terrae regions.

Scientific Results.—The intensive study of the Luna 16 material clearly demon-
strates that even a very small sample of lunar soil may contain significant in-
formation about the planet particularly when considered as part of a larger
body of knowledge.
Igneous lithic fragments at the Luna 16 site fall into two groups: a basaltic

group characterized by an A1202 content of roughly 16 weight percent (low
alumina) and an anorthositic-noritic-troctolitic (ANT) group characterized by
an A1202 content of roughly 25 weight percent (high alumina). The basaltic group
probably are fragments of the mare-fill. Texture, mineralogy, and chemistry of
the basaltic group suggest that the basalt flooding Mare Fecunditatis had a sim-
ilar magmatic history to the mare basalts at the Apollo 11 and 12 sites, that is,
rapid crystallization from highly fractionated, totally liquid, highly reduced
melts. The Luna 16 mare basalt, like lunar basalt in general, is distinct in bulk
chemistry from terrestrial basalt in having a low Na content. The Fe, Ti, and U
contents are generally higher than in terrestrial basalts.
The ANT or high alumina group is also characterized by a higher content of

MgO and a lower content of Ti02, FeO, MnO, Na20, K20 and P20 than the basaltic
group. Rock of such composition are probably of none-mare origin. The most
likely source of this material is the crater Langrenus, 140 km in diameter, located -
about 280 km SW of the landing site. Noritic rocks rich in potassium, rare earth
elements, and phosphorus ("KREEP"), which constitute the third known major
type of lunar crustal igneous rocks, are apparently absent or insignificant at the
Luna 16 site. For this and other reasons the Luna 16 site is more like the Apollo
11 site than other Apollo sites.
The regolith at the Luna 16 site also includes a variety of microbreccia and

glass fragments as well as chondrules. Microbreccias are composed either of
basaltic fragments or more commonly of locally derived mixtures of a high pro-
portion of basaltic with a small proportion of ANT materials. Most glasses were
produced directly from igneous rocks, not from the microbreccias. Chondrules in
the Luna 16 sample have ANT but not basaltic composition. Shock metamorphic
effects are common in fragments of Luna 16 soil. These effects are virtually iden-
tical to those observed in the Apollo samples and suggest that regolith formation
by meteorite impact is a general process over the entire ,moon.
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The age of the largest basalt fragment in the Luna 16 sample, the 62-mg frag-
ment, has been determined by Rb-Sr internal isochron and the Ar-Ar gas reten-
tion method which yield consistent results. The ages are respectively 3.42±0.18X
109 years and 3.45±0.04 X109 years. The close agreement of these two ages sug-
gests that the time of flooding of the Mare Fecunditatis was roughly 3.4 X109
years ago, which is later than the flooding of Mare Tranquillitatis ( about 3.7 X
109 years ago) but earlier than the flooding of Oceanus Procellarum and Mare
Imbrium (about 3.3x10° years ago).
The soil from the Luna 16 site, as well as the soil from all Apollo sites, lies

very close to a Rb-Sr isochron of 4.6 X 109 years which must correspond to the
lunar differentiation process closely following the time of formation of the moon.
Evidence from particle track densities, neutron irradiation doses and rare gas

content of the Luna 16 soil indicates that the regolith is both unusually thin and
extremely old in comparison with Apollo sites. Interestingly, on the basis of
impact crater densities, earlier studies had suggested that the Mare Fecunditatis
surface was the oldest mare surface on the moon. Radiation damage by heavy
solar particles is strikingly greater in the Luna 16 samples than in samples from
the four Apollo sites. The Luna 16 soil has been irradiated very close to the surface
and has not been mixed or "gardened" much deeper than 30 cm for the past 3 X
109 years or more. The mixing depths are less by a factor of 3 than those calcu-
lated for Apollo 11 and 12, and the shallowness of the mixing depth at Luna 16
is consistent with the observed overall coarsening of the soil column toward the
bottom. Large excesses of Ar observed in the Luna 16 soil also imply a long period
of reimplantation by solar wind. Luna 16 samples within 1 to 2 meters of the sur-
face must have been there about twice as long as Apollo 11 samples.

Electrostatic agitation by bombarding electrons may induce soil migration. It
is suggested that less movement of the soil at Mare Fecunditatis has taken place,
perhaps because of its proximity to the limb and consequent lower exposure to
energetic electrons in the earth's magnetospheric tail.
In terms of trace element chemistry the most distinctive feature of the Luna 16

soil is that in comparison with chondrites, the Eu anomaly is the smallest ever
found in lunar regolith. Rare earth elements in general are less abundant in the
Luna 16 soil than in Apollo samples.

Dr. Low. If I may add one point, Mr. Chairman, I think it is an im-
portant point.
So far, of course, we have had more lunar landing flights than they

have had. They have had two, we have had Apollo 11 through 16, and
missed 13, so that makes five on our side. But we have only one more
flight, and I fully expect that they will continue to go to the moon
unmanned, or perhaps manned, during the time period we will not go.
Our agreement is essentially open-ended, and we expect to receive sam-
ples from them over the years ahead.
Mr. SY3IINGTON. There was to be a joint report on biology and medi-

cine based on United States and Soviet flights. Has that been pub-
lished?
Dr. Low. It has not been published.
Mr. FRUTKIN. The joint work, Mr. Chairman, on space biology and

medicine, which will be called "The Foundations of Space Biology
and Medicine," has been proceeding very well over the past 2 years
since it was resumed.
It is now expected that the editorial work will be completed in Oc-

tober or November of this year. There are some chapters remaining
to be prepared by United States and Soviet scientists. The majority
of the chapters have been prepared and are in hand, and we are rather
optimistic that this work will come to fruition toward the end of this
year, probably for publication in the following year.
Mr. SYMINGTON. On the matter of the mutuality and reciprocity in

the joint program, I have no doubt but that we place complete reliance
on our scientific approaches. But I believe, Dr. Low, you did point out
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earlier that the natural atmosphere of the Soviet equipment is what we
will be going to in the future, that we opted for the pure oxygen en-
vironment in the past because of weight limitations, and that did re-
sult, in at least one instance, in a tragedy for us, did it not?
Dr. Low. Yes; the Apollo fire.
Mr. SYMINGTON. What is the status of the 1962 agreement to ex-

change data on meteorology, earth magnetism, and space biology?
Dr. Low. We just referred to the Medical Editorial Board.
On the weather agreement, meteorological agreement of 1'962, that

work has continued at rather low key throughout the years. There
have been weather exchanges, exchanges of weather data.
After the January 1971 agreement we picked up on that again and

resolved on both sides to make that a more useful system of data ex-
change and that work is now going on.
On the exchange of information on the magnetosphere, I don't know

whether that is completed—it is a very low key scientific exchange.
Not much has been done on that.
Mr. SYMINGTON. Have we information concerning Soviet interest

in earth resources surveys from space? And is there any discussion
going on between NASA and the Soviet academy in that area?
Dr. Low. Yes. One of the points of the Low-Keldysh agreement of

1971 is to jointly work on matters of the environment, and specifically
we agreed to select test sites, each in our own country, and a point test
site over the ocean, to calibrate and compare instruments so that we
can jointly extend the understanding of how one can make environ-
mental measurements from space. That work has progressed through
some working groups now, to where we have selected the sites and be-
gun to select instruments, each our own, and we will just exchange
results.
Mr. SYMINGTON. Does that mean they have a program comparable

to our ERTS program?
Dr. Low. They have discussed with us two kinds of programs: One

is measurement similar to the ERTS-type measurement; made from
their Cosmos series of satellites; and, second, measurements similar
to those we have made on Apollo 9, for example, from their manned
Soyuz and Salyut flights.
I don't know whether they have a specific dedicated satellite like

ERTS coming along. They have not discussed it.
Mr. FRITTKIN. They have given us some indication, Mr. Chairman,

that they were unlikely in the near future to have a satellite like
ERTS dedicated to earth resources survey.
Mr. SYMINGTON. Then are they using remote sensing equipment to

achieve comparable information?
Dr. Low. Yes; they are, as part of the Cosmos series. They showed

us for example some results in January of 1971 taken, I believe, from
their Cosmos 243 satellite, which had extensive remote sensing equip-
ment on board.
Mr. SYMINGTON. It is roughly comparable to the type and character

of the systems that we have?
Dr. Low. It was comparable to what we had at that time. Now, it was

not comparable to what we will have in ERTS.
Mr. SYMINGTON. We had with us yesterday Dr. Philip Handler,

President of the National Academy of Sciences, who laid some stress
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on the need to learn Russian, at the graduate if not the college and sec-
ondary level, in order to make agreements of this kind more workable,
and so not so much would have to be done through interpreters.
Do you share that view of his?
Dr. Low. Yes, up to a point.
First of all, we did agree in the April agreement, and there is a copy

of that agreement in front of you, I believe on how to handle lan-
guaae, during the joint manned space flight. liVe agreed that each side
will developan understanding of the other's language particularly in
response to the normal kind of discussion that goes on in the space
flight.
As far as our technical discussions are concerned, so far we have al-

ways worked with interpreters. We have had interpreters at each of
our working group sessions. I also feel a bit chagrined because my op-
posite numbers on the Soviet side can always understand English, and
I cannot understand Russian.
I have decided that I will make every effort to gain as much under-

standing of their language as I can, and so will many of our other
people. We are very serious about this business, and we intend to learn
what we can.
As you told me earlier, Mr. Chairman, since you know their lan-

guage, I understand it is a very difficult one to learn.
Mr. SYMINGTON. I have a limited knowledge of it. It is really not

all that difficult, once you learn the alphabet. One great thing about it
is that once you know how to spell a word you know exactly how to
pronounce it. That is not true in English.
I do see in the joint communique of May 29 between the President

and General Secretary Brezhnev, under "Exchanges in the Field of
Science, Technology, Education and Culture," "The United States,
noting the existence of an extensive program of English language in-
structions in the Soviet Union, indicated its intention to encourage
Russian language programs in the United States."
So I guess that puts us all on notice that we are about to be en-

couraged. [Laughter.]
I think it is a good idea.
Is there, either under the space agreement or the environmental

agreement, any emphasis to be laid on studies of the upper atmosphere
with respect to the possible effects of supersonic aircraft flight? That
was something of an issue in the debate concerning our own SST pro-
gram some months ago, along with other problems presented by
supersonic flight.
Dr. Low. It is not in the space agreement, Mr. Chairman. In fact our

total discussion has been on space, not on aeronautics. Whether it is
in one of the other agreements or not, I don't know.
Do you know, Mr. Frutkin ?
Mr. Frutkin points out that, as part of the space agreement con-

cerning meteorological soundings, we will obtain atmospheric profiles
and better understanding of the atmosphere itself, which is remotely
related to the subject you are asking about, but not directly.
Mr. SYMINGTON. Although NASA is interested in aeronautical as

well as space technology development, I take it there is no aeronau-
tical cooperation inherent in the Moscow space agreement.
Dr. Low. No, Mr. Chairman, there is not.
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Mr. SY3fINGTON. Mr. Frey, do you have any questions?
Mr. FREY. No, Mr. Chairman.
MT. SYMINGTON. Mr. Price?
We may have additional questions which we would submit in writ-

ing to you, if that is convenient.
Dr. Low. Certainly, sir.
Mr. SYMINGTON. It has been stimulating to hear you today. There is

a great deal for us yet to learn. We realize these programs are incip-
ient and somewhat embryonic at the moment. We want you to know
of our continuing interest both in the negotiations, as they become prop-
erly public, and in the implementation of these agreements.
I think we have heard a number of the caveats which can be legiti-

mately raised in advance, and there may be others.
But at this time we want to thank you for a very forthright appear-

ance and excellent statement. We are grateful to you for the work you
are doing in this area.
The committee is adjourned until next Tuesday at 10 a.m.
(Whereupon, at 11:30 a.m., the subcommittee was adjourned, to

reconvene sine die.)





U.S.-U.S.S.R. COOPERATIVE AGREEMENTS ON SCIENCE
AND TECHNOLOGY, SPACE, ENVIRONMENT, AND
HEALTH AND MEDICINE

TUESDAY, JUNE 20, 1972

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMIITEE ON INTERNATIONAL
COOPERATION IN SCIENCE AND SPACE,

TV a,shington,D.C.
The subcommittee met, pursuant to adjournment, at 10:10 a.m. in

room 2318, Rayburn House Office Building, Hon. James W. Syming-
ton (chairman of the subcommittee) presiding.
Mr. SYMINGTON. The committee will be in order.
This morning the Subcommittee on International Cooperation in

Science and Space resumes its hearings on the four recently executed
cooperative agreements between the United States and the Soviet
Union on science and technology, medical science and public health,
environmental protection, and space exploration.
Our witnesses today will discuss the Cooperative Agreement on

Environmental Protection.
Both witnesses were instrumental in developing the terms of that

agreement, and both have recently returned from Stockholm
' 
Sweden,

where they participated in the U.N. Conference on Human Environ-
ment. Thus, in addition to their testimony on the nature and scope of
the Moscow agreement, they will be in a position to provide an assess-
ment of the Stockholm conference as well.
Our first witness is Dr. Gordon J. F. MacDonald, who is a member

of the Council on Environmental Quality, Executive Office of the
President. Dr. MacDonald is a distinguished scientist and educator.
He's served on the faculties of the Massachusetts Institute of Tech-
nology and the University of California at Los Angeles and Santa
Barbara.
Dr. MacDonald is a member of the National Academy of Sciences

and served on the President's Advisory Committee from 1965 through
1969.
We're mighty pleased to have you here this morning, Dr. MacDon-

ald, and grateful for your having taken the time and care to put to-
gether a statement for the committee. You may proceed with it.
Dr. MACDONALD. Thank you, Mr. Chairman and Congressman Frey.
I would first like to introduce Mr. Hunt ,Tanin, who is a staff mem-

ber with the Council on Environmental Quality, with a special interest
(121)



122

in international environmental affairs. He has been working with me
and other members of the Council on the U.S.-U.S.S.R. Agreements.
Mr. SYMINGTON. We welcome you here too, sir.
Mr. JANIN. Thank you, sir.
(The biographical sketch of Dr. MacDonald follows:)

GORDON J. F. MAcDONALD

On leave from the University of California. Santa Barbara, where he was
appointed Vice Chancellor for Research and Graduate Affairs in September 1968,
Dr. MacDonald is serving as a member of the President's Council on Environ-
mental Quality. While receiving his higher education at Harvard University,
he was awarded his A.B. summa cum laude, M.A. and Ph.D. degrees and served
as a Junior Fellow from 1952-54. Dr. MacDonald taught at MIT and did research
t Carnegie Institute's Geophysical Laboratory before going to UCLA in 1958

as a professor of geophysics. At UCLA, he became Director of the Atmospheric
Research Laboratory, Associate Director of the Institute of Geophysics and
Planetary Physics, and Chairman of the new Department of Planetary and
Space Science.
Dr. MacDonald was a member of the President's Science Advisory Committee

from 1965 to 1969. He has served the Department of State as a member of the

U.S.-Japan Committee on Scientific Cooperation and as a consultant; and the
Department of Commerce as a member of the Commerce Technology Advisory

Board. In addition to these responsibilities he has been most active as a con-

sultant to NASA serving on the Lunar and Planetary Missions Board, the Sci-

ence and Technology Advisory Committee for Manned Space Flight, and the

Science Advisory Committee. For the National Academy of Sciences, Dr. Mac-

Donald served on the Committee on Atmospheric Sciences from 1961 to 1970,

the Space Science Board from 1962 to 1970, the Environmental Studies Board

from 1968 to 1970, and he served as the Board's Chairman. He also was Chair-

man of the Executive Committee of the Earth Sciences Division of the National

Research Council.
The earth's interior, the upper atmosphere, weather modification, and the

origin of the moon and planets are subjects to which Dr. MacDonald has made

important contributions. In 1960 he was awarded the American Academy of

Arts and Sciences Monograph Prize in physics and biological sciences for his

book ROTATION OF THE EARTH, coauthored with Walter Munk. He is the

author of over a hundred articles on scientific subjects. He founded and was

the first editor of the Reviews of Geophysics as well as co-editor of the Journal

of the Atmospheric Sciences; he is now associate editor of six other journals.

Dr. MacDonald is a member of the National Academy of Sciences, the Ameri-

can Philosophical Society, the American Academy of Arts and Sciences, Council

on Foreign Relations, and thirteen other professional and scientific societies.

He was elected an Associate of the Royal Astronomical Society in 1970.

STATEMENT OF DR. GORDON J. F. 1VIacDONALD, MEMBER, COUNCIL

ON ENVIRONMENTAL QUALITY, EXECUTIVE OFFICE OF THE
PRESIDENT, ACCOMPANIED BY HUNT JANIN, STAFF MEMBER,
COUNCIL ON ENVIRONMENTAL QUALITY FOR INTERNATIONAL
AFFAIRS

Dr. MACDONALD. I welcome the opportunity to appear before you
today to discuss the Agreement on Cooperation in the Field of En-
vironmental Protection between the United States and the Soviet
Union. A copy of the agreement is attached to my statement and I
would request that it be made part of the record.
Mr. SY3IINGTON. Without objection, so ordered.
(A copy of the agreement referred to is as follows:)
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AGREEMENT ON COOPERATION IN THE FIELD OF ENVIRONMENTAL PROTECTION BETWEEN
THE UNITED STATES OF AMERICA AND THE UNION OF SOVIET SOCIALIST REPUBLICS
The Government of the United States of America and the Government of the

Union of Soviet Socialist Republics:
Attaching great importance to the problems of environmental protection;
Proceeding on the assumption that the proper utilization of contemporary

scientific, technical and managerial achievements can, with appropriate controlof their undesirable consequences, make possible the improvement of the inter-
relationship between man and nature;

Considering that the development of mutual cooperation in the field of en-
vironmental protection, taking into account the experience of countries with
different social and economic systems, will be beneficial to the United States ofAmerica and the Union of Soviet Socialist Republics, as well as to other
countries;

Considering that economic and social development for the benefit of future
generations requires the protection and enhancement of the human environmenttoday;

Desiring to facilitate the establishment of closer and long-term cooperation
between interested organizations of the two countries in this field.
In accordance with the Agreement between the United States of America andthe Union of Soviet Socialist Republics on Exchanges and Cooperation in Scien-

tific, Technical, Educational, Cultural, and Other Fields in 1972-1973, signedApril 11, 1972, and developing further the principles of mutually beneficial co-
operation between the two countries; Have agreed as follows:

ARTICLE 1

The Parties will develop cooperation in the field of environmental protection
on the basis of equality, reciprocity, and mutual benefit.

ARTICLE 2

This cooperation will be aimed at achieving the most important aspects of the
problems of the environment and will be devoted to working out measures to
prevent pollution, to study pollution and its effect on the environment, and to
develop the basis for controlling the impact of human activities on nature.
It will be implemented, in particular, in the following areas: air pollution;

water pollution; environmental pollution associated with agricultural produc-
tion; enhancement of the urban environment; preservation of nature and the
organization of preserves; marine pollution; biological and genetic consequences
of environmental pollution; influence of environmental changes on climate;
earthquake prediction; arctic and subarctic ecological systems; legal and admin-
istrative measures for protecting environmental quality.
In the course of this cooperation the Parties will devote special attention to

joint efforts improving existing technologies and developing new technologies
which do not pollute the environment, to the introduction of these new technolo-
gies into everyday use, and to the study of their economic aspects.
The Parties declare that, upon mutual agreement, they will share the results

of such cooperation with other countries.

ARTICLE 3

The Parties will conduct cooperative activities in the field of environmental
protection by the following means: exchange of scientists, experts and research
scholars; organization of bilateral conferences, symposia and meetings of ex-
perts; exchange of scientific and technical information and documentation, and
the results of research on environment; joint development and implementation
of programs and projects in the field of basic and applied sciences; other forms
of cooperation which may be agreed upon in the course of the implementation of
this Agreement.

ARTICLE 4

Proceeding from the aims of this Agreement the Parties will encourage and
facilitate, as appropriate, the establishment and development of direct contacts
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and cooperation between institutions and organizations, governmental, public
and private, of the two countries, and the conclusion, where appropriate, of sep-
arate agreements and contracts.

ARTICLE 5

For the implementation of this Agreement a US—USSR Joint Committee on
Cooperation in the Field of Environmental Protection shall be established. As a
rule this Joint Committee shall meet once a year in Washington and Moscow,
alternately. The Joint Committee shall approve concrete measures and programs
of cooperation, designate the participating organizations responsible for the
realization of these programs and make recommendations, as appropriate, to the
two Governments.
Each Party shall designate a coordinator. These coordinators, between sessions

of the Joint Committee, shall maintain contact between the United States and
Soviet parts, supervise the implementation of the pertinent cooperative pro-
grams, specify the individual sections of these programs and coordinate the
activities of organizations participating in environmental cooperation in accord-
ance with this Agreement.

ARTICLE 6

Nothing in this Agreement shall be construed to prejudice other agreements
concluded between the two Parties.

ARTICLE 7

This Agreement shall enter into force upon signature and shall remain in force
for five years after which it will be extended for successive five year periods
unless one Party notifies the other of the termination thereof not less than six
months prior to its expiration.
The termination of this Agreement shall not affect the validity of agreements

and contracts between interested institutions and organizations of the two coun-
tries concluded on the basis of this Agreement.
Done on May 23, 1972 at Aloscow in duplicate, in the English and Russian

languages, both texts being equally authentic.

FOR THE UNITED STATES FOR THE UNION OF SOVIET
OF AMERICA: SOCIALIST REPUBLICS:

RICHARD NIXON N. V. PODGORNY

Dr. MACDONALD. As you know, this unprecedented agreement was
signed in Moscow on May 23, 1972, by President Nixon and President
Podgorny ; it is the first of its kind between the two countries and
certainly the most comprehensive environmental agreement between
major nations.
Before going into the details of this agreement, I think it would be

useful to review, very briefly, some of the environmental problems the
Soviet Union is facing, and which have undoubtedly contributed to its
decision to cooperate with the United States in this respect.
It appears to us that the Soviet Union is experiencing, to some degree,

nearly all the environmental problems found in the United States. This
is a striking confirmation of the fact that nearly all of the developed
countries, whether in Western Europe, North America or in Japan,
have run into similar environmental problems at nearly the same time,
regardless of their political or economic systems. The most pressing
environmental problem in the U.S.S.R. is probably water pollution.
The Soviet press has carried numerous articles reporting difficulties in
efforts to clean up rivers, lakes, and shallow inland seas. You may have
read accounts of Lake Baikal, the world's deepest body of fresh water,
which is now subject to pollution from the lumber mills and cellulose
plants located on its shores. Similarly, a recent U.S.S.R. Central Com-
mittee resolution concluded that significant quantities of untreated and
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insufficiently treated wastes were still being discharged into the water-
ways of the Volga and Ural basins, and called for the construction of
new waste treatment and sewage treatment facilities. Another example
of Soviet interest in combating water pollution was a report from the
Leningrad City Party Committee calling factory directors to task for
failing to end the dumping of pollutants into the Neva River and the
canals of Leningrad.
In some ways, perhaps the most discernable form, or evidence of

water pollution, is the increasing scarcity of caviar within the Soviet
country, and the fact that the price of caviar has increased rather
substantially over the last few years.
Air pollution is a less serious problem in the U.S.S.R., except for

some heavily industrialized areas where atmospheric inversions can,
as in Los Angeles, cause severe 

areas,
air pollution. In addition,

the management of natural resources—minerals, timber, and land—
has been recognized as an important environmental problem by the
Soviet Government. Controlling urban sprawl, improving public
urban transportation, and understanding the arctic and subarctic
ecology are also areas of intense Soviet interest.
The U.S.-U.S.S.R. environmental agreement calls for cooperative

efforts in eleven specific areas. These are: air pollution; water pollu-
tion; environmental pollution associated with agricultural produc-
tion; enhancement of the urban environment; preservation of nature
and the organization of national parks; marine pollution; biological
and genetic consequences of environmental pollution; influence of
environmental changes in climate; earthquake prediction; arctic and
subarctic ecological systems; legal and administrative measures for
protecting environmental quality.
Under the provisions of this agreement, the two countries will

undertake bilateral programs involving the exchange of scientists,
experts, and research scholars; the organization of bilateral confer-
-ences, symposia and meetings of experts; the exchange of informa-
tion and research findings; and most importantly—and here is where
we make a break with previous tradition—the joint planning, deveh
opment and implementation of programs and projects.

Administratively, the agreement will establish a U.S.-U.S.S.R.
Joint Committee on Cooperation in the Field of Environmental Pro-
tection, which will meet once a year in Washington and Moscow,
alternately. Between these sessions, contact will be maintained by two
coordinators—one on the Soviet side and one on the American side.
It is expected that President Nixon will soon announce his choice
of the individual who will lead the U.S. participation in the joint
committee and who will, in turn, arrange for continuing coordina-
tion between the two governments. Once this decision is made. I ex-
pect that steps will be taken to quickly work out specific details of bi-
lateral programs. Both countries wish to move promptly to activate
action programs.
This agreement is unique not only because it marks the first time

that two major countries have decided to work together on the full
spectrum of environmental problems, but also because of the duration
of the validity of the agreement. In the past, U.5.-1.T.S.S.R. bilateral
environmental contacts, have usually involved only the exchanges

80-787-72-9
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of scientists for fairly short periods of time. This new agreement, how-
ever, is open ended and will remain in force for 5 yea Ts ; it can then be
extended for successive 5-year periods unless either Government wants
to end it. The agreement provides for action programs, not merely
exchanges of scientists and information, although these of course, will
continue to be of great value. Furthermore, it goes beyond former pro-
grams in that it will implement cooperative programs at a much
higher level, and focuses on long-term problems of genuine concern
to the people of both countries. Fishing in the Volga or the Potomac
is not an abstract problem or a scientific question of interest to a few.
It is a real and pressinc, concern for the people of both countries.
As a parenthetical thought, I think the agreement will also give us

an unusual opportunity to weigh the relative effectiveness of legal and
administrative measures to protect the environment as they are prac-
ticed by two radically different forms of government. It will be most
interesting to see whether the U.S.S.R.'s mechanisms of direct state
control are more or less effective than our own methods of legislative
and regulatory measures. We may learn a great deal from the Soviet
emphasis on long-range planning as related to environmental concerns.
I know you may be interested in how the environmental agreement

was developed. It came about as a result of careful planning and pri-
vate and governmental exchanges over the past few years. After the,
Council on Environmental Quality, working with the National Se-
curity Council, collected draft proposals from interested U.S. agencies,
the White House in November, 1971, asked Chairman Train of the
Council on Environmental Quality to head an interagency task force
to study the possibility of a U.S.—U.S.S.R. environmental agreement.
Chairman Train met with Soviet Ambassador Dobrynin in March.,

''
1972, to discuss the task force's suggestions for specific areas of bi-
lateral cooperation, as well as possible, forms the agreement might take.
We also provided a preliminary draft agreement to Ambassador Dob-
rynin for his Government's consideration. In April the Soviet Union
invited the United States to send a small technical delegation to Mos-
cow to develop an agreement. In early May, a four-man team, which
I had the honor of leading, went to Moscow and agreement was
reached. The negotiations were conducted efficiently and successfully
with no major substantive disagreements on either side.
Mr. Chairman, it is too early to judge the long-term significance

of this new agreement; that will become evident as we work out
specific undertakings with the Soviet Government and profit from each
other's experiences. However, at the present time I think certain points
are clear:

First, the agreement is a symbol of, and should contribute to, better
overall relations between the two countries. In addition to the direct
environmental benefits we may accrue, it may also help our trade rela-
tions since it could encourage the purchase of American environmental
control technology by the Soviet Union.
Second, we stand to gain as much from the agreement as the So-

viets. We are more advanced in certain areas, notably in dealing with
air and water pollution, but they have made impressive progress in
cold weather ecology, in urban planning, and in developing mass pub-
lic transportation systems. Moreover, we will indirectly profit, as will
the rest of mankind, by any advances made to cope with global en-
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vironm. ental problems, such as marine pollution, the biological and
genetic consequences of environmental pollution and the influence of
environmental changes on climate.

Finally, this agreement underscores the importance that the two
major powers place on environmental issues and may well encourage
other countries to enter into similar arrangements with neighboring
states or with states sharing comparable environmental problems.
Mr. Chairman, this concludes my prepared statement. I would be,

of course, delighted to answer any questions that you might have.
Mr. SYMINGTON. Thank you very much, Dr. MacDonald, for a

thoughtful and thorough statement, which will be of great help to us.
You mentioned that the benefits from this agreement would include

benefits to our export situation.
Do I take it that our technology in environmental control is su-

perior to that of the Soviet Union, and if so, in what respects?
Dr. MACDONALD. There are a number of areas where we believe that

our technology has advanced to a greater degree than the technology
in the Soviet Union—specifically in the area of the treatment of water
pollution and in the control of atmospheric emissions from industrial
plants.
The Soviets are very much interested in obtaining access to that

technology. We are, of course, interested in entering into appropriate
trade relationships with them. That is, we are interested in making
sure that appropriate commercial arrangements can be made between
the two countries.
With respect to this matter. I would like to draw your attention to

article 4 of the agreement and the end of article 2. Let me read the
appropriate paragraph in article 2:
In the course of this cooperation the Parties will devote special attention to

joint efforts improving existing technologies and developing new technologies
which do not pollute the environment, to the introduction of these new technolo-
gies into everyday use, and to the study of their economic aspects.

This clearly underlines the interest on both sides of seeing the intro-
duction of new technology and the employment of that technology.

Article 4 then talks to the point where the two Governments should
encourage appropriate contacts between governmental and private
and public organizations on both sides, and where appropriate, these
private organizations entering into separate agreements and contracts.
These are the provisions within this agreement that would make it
possible for U.S. trade to develop in the area where we think we have
very substantial advantages over the Soviets.
Mr. SYMINGTON. Do you have any anticipation of the likely magni-

tude of exchange of this kind?
Mr. MACDONALD. At the present time we don't. We do know that

the Soviets face really massive problems, particularly in the area of
water pollution. Water is a very precious resource to the Soviets, both
in terms of their needs for agriculture, irrigation, water for cities, and

ik so forth, but also for maintenance of their fishery resources. The So-
viets depend upon fresh water fisheries to a far greater extent than
we do as a source of protein. It's therefore in the Soviet interest to
attempt to maintain a high level of water quality, and because of this
I think they have a very significant interest in the technologies that
we have developed here.
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Mr. SYMINGTON. Which organization in the Soviet Union is respon-
sible for environmental protection?
Dr. MACDONALD. There is no central ministry or organization with

overall responsibility in the sense that we i. have it n this country.
The discussions that I conducted were conducted with the State Com-
mittee on Science and Technology.
However, responsibility for environmental pollution control rests

with the individual ministries. That is, the Ministry of Heavy Industry
would have particular responsibility for the control of pollution asso-
ciated with the manufacture of such heavy industry. It's a very- diffuse
responsibility, I would say, at the present time in the Soviet Govern-
ment, and just the fact that this agreement has been concluded has
focused attention within the Soviet Government of a need for bringing
these diverse interests together, and we may see some moves for its
reorganization within the Soviet Government.
Mr. SYMINGTON. I think the committee is curious along those lines,

because you mentioned the cellulose plants and lumber mills along
Lake Baikal. If those plants were in this country, they might really
feel somewhat threatened by legislative and regulatory developments.
One wonders what sensations run through the minds of the operators
of the plants over there, and what pressures they exert to stay in busi-
ness, and with whom.
Dr. MACDONALD. In theory, the pressures are exerted by the ministry

responsible for, let's say paper production, and this pressure is then
applied to the manager of the particular enterprise. The manager is in
theory then responsible for instituting the appropriate pollution
controls.
The Soviets, I think, are very much interested in how we have

adopted or developed regulatory measures and monitoring, how we
attack violations of our quality standards, and how we proceed in
seeing to it that these water quality standards are maintained.

It's for that reason, I suspect, that they asked for, and were very
much interested in, having the point on legal and administrative
measures for protecting environmental quality included among the
11 points for further discussion.

A Ir. SYMINGTON. I take it there is no agency or group, even inform-
ally organized, comparable to our Council on Environmental Quality.
Dr. MACDONALD. There is certainly no agency comparable to our

Conn ell on Environmental Quality, and certainly no agency similar to
our Environmental Protection Agency. Their regulatory responsibil-
ities, as I mentioned earlier, are diffused among the individual min-
istries with responsibility for specific industries.
Mr. SYMINGTON. The problem they have is quite different from ours

in the sense that the consciousness at top government levels of the en-
vironmental problem here is fed, you might say, by underground
springs of public need and frustration; whereas there, they have to
make a decision from the top to begin with; and I would think that
would be even more difficult for them to do, not having worked up any
public resentment, or noticed any. They just have to decide at the top
how to balance these conflicting interests between productivity and
environment.
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-Were there any discussions along those lines
' 

or were we properly
diffident about bringing up something like that?
Dr. MACDONALD. There was general discussion along these lines.

As you know, it was considered improper to discuss pollution prob-
lems within the Soviet Union at one time. The dogma adhered to for
a number of years was that the socialist system was such that pollution
would be practically impossible since the individual ministries were
directed to take into account all aspects of the public interest.
I believe there was a conscious decision made by the central com-

mittee to consider environmental quality as an issue that should de-
serve public attention and governmental attention, and it has been in
just this past 2 or 3 years when greater public attention and greater
governmental attention have been focused on these issues.

AIL SYMINGTON. I would like now to defer to Mr. Frey.
Mr. FRE Y. Thank you, Mr. Chairman.
Welcome, Dr. MacDonald.
I think the thing that's running through the chairman's mind. and

mine, is really the basicquestion of the environmental importance of
the agreement for the United States and the Soviet Union.
Regarding the 11 specific areas, were there any particular ones that

you pushed for that were left out?
Dr. MACDONALD. No; all the areas that were in our initial list were

agreed to by the Soviet Union. The precise form in which these were
included changed during the course of the negotiations. For example,
we had spelled out in detail solid waste and sewage as separate and
distinguishable problems. The Soviets preferred to consider these as
part of the overall urban environmental problem, looked at as a sys-
tems problem in which solid waste, sewage, and so forth, were all con-
sidered together. This seemed to us to make a great deal of sense, and
in this case we went along with the Soviets.
Mr. FREY. One other thing, and since you were there maybe you can

explain it. We talk about all the environmental projects that we're
going to do together. But at the same time, the Soviets withdrew from
the conference in Stockholm on Human Environment, and I believe
some of the other countries who withdrew were Czechoslovakia and
Hungary.
Could you comment on this as it reflects this particular agreement?
Secondly, maybe you could just briefly comment on the Stockholm

agreement. It didn't receive the best of press over here, and yet I under-
stand you are pretty optimistic about it.
Maybe you could talk to those two points.
Dr. MACDONALD. First, we consider the U.S.-U.S.S.R. agreement

and what happened at Stockholm as quite distinct and separate.
Our discussions with the Soviets with respect to a joint agreement

started before their final decision was made not to 'participate at Stock-
holm. In our negotiations with the Soviets on the Joint Agreement
their participation or nonparticipation in Stockholm was never raised.
It did not come up in any form whatsoever.
As you know, the reason that the Soviets chose not to come to Stock-

holm involved the question of the participation of the German Demo-
cratic Republic in that conference—the degree of participation. We
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and the Soviets differed as to the extent that the German Democratic
Republic should participate in Stockholm, and as a result of that dis-
agreement, the Soviets decided not to come to Stockholm.
Despite the fact that the U.N. conference began on this rather nega-

tive note in which a number of Eastern bloc countries did not partici-
pate, it wasn't all the Soviet bloc countries. Rumania was present and
active at the conference.
We believe that the substantive accomplishments of the U.N. con-

ference went well beyond our highest hopes. The number of areas in
which we got agreement on specific recommendations to action were,
I think, quite impressive. The press tended to play up the political
byplay, and there was a great deal of political byplay: The decision of
the Swedish Prime Minister to criticize U.S. Vietnam policies, the
decision of the People's Republic of China to issue a vitriolic attack
on the United States.
I think we were able to dampen these attacks and to divert the con-

ference away from a political confrontation and into the substantive
areas. I think the success of the conference was that it was in the end
able to concentrate on the substantive subjects that had been prepared
by the Secretary for consideration. While there was, as I say, a good
deal of press coverage of the political disagreements, back in the work-
ing sessions of the committees we were able to achieve agreement in
all major areas

' 
with the exception of one or two.

Mr. FREY. Did you find over there any questions raised by some of
the other countries about the United States-Soviet agreement itself?
In other words, were some people worried about the fact that we were
entering into this type of agreement with the Soviets?
Dr. MACDONALD. In all cases we found that countries praised the

United States and the U.S.S.R. in taking this initiative and that it
could be interpreted as a further step.
Mr. FREY. Even Red China?
Dr. MACDONALD. I did not have any conversations with the People's

Republic of China. The arguments given were basically that this was a
step taking environment out of politics, and out of the confrontation,
or out of the areas of confrontation, between the two countries, that
this was an area where the two countries could actively collaborate,
work together and not be head to head, eyeball to eyeball worrying
about political advantages or disadvantages, and it was because of this
that we were praised both by our Western European friends, our Afri-
can friends, and our Latin American friends for taking the steps that
led to this agreement.
Mr. SYMINGTON. Would you yield on that?
Mr. FREY. Surely.
Mr. SYMINGTON. What other contributions do you know of that were

made by the representatives of the People's Republic of China? Did
they exhibit interest in other facets of the environmental problem?
Dr. MACDONALD. Yes. Their general statement, in addition to its at-

tack on the United States and the U.S. policies in the capitalist system,
included some positive elements. For example, they urged the confer-
ence to move ahead towards an ocean-dumping convention. They were
very positive in that attitude. They also developed an argument that
said that basically science and technology can solve many of the prob-
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lems that we're facing today. They emphasized the role that science
and technology could play in the future in dealing with some of the
environmental problems.
So there was a substantive interest within the People's Republic

delegation, as well as a political interest. They participated in almost
all of the individual committee meetings and, even though they would
occasionally sort of walk out while others—South Vietnam or Korea—
would take the floor, I think this was just a matter of exercise rather
than trying to disrupt the proceedings.
Mr. SYMINGTON. You said you had no conversations with them. Was

that due to lack of initiative on your part, or theirs, or just simple
chance?
Dr. MACDONALD. The chairman of our delegation, Mr. Train, did

meet with the chaiman of the People's Republic of China's delegation.
There were some conversations. These were of a general and, I would
say, amicable sort. No attempt was made in these discussions to bring
up disruptive political issues that the People's Republic had brought
up in their formal statement.
Mr. SYMINGTON. I guess what I'm leading up to is I'm wondering

if you feel that there might be arrangements with the Chinese along
The lines of the agreements with Moscow at some point.

Dr. MAcDoNALD. We would hope that over the long term as appro-
priate governmental relations are established between the two coun-
tries—and, as you know, we do not have governmental relations as
such today—that the area of environment would be an appropriate
area for cooperation. It is certainly one where we feel that again we
can learn a great deal from the Chinese experience, and one that we
would welcome, at that time in which the two countries have devel-
oped a more normal relationship than exists today.

fr. SYMINGTON. In the meantime, there could be exchanges of edu-
cators and academicians familiar with the problems.
Dr. MACDONALD. Yes. Again, we think this would be highly appro-

priate on an individual-to-individual basis or a private organization-
to-private organization basis.
Mr. SYMINGTON. Thank you.
Mr. FREY. Do you think it would serve any useful purpose if this

committee sponsored a sense of Congress resolution supporting this
agreement and the other agreements?
Dr. MACDONALD. We would welcome a resolution on the part of

Congress supporting the U.S.-U.S.S.R. Environmental Protection
Agreement, and I think, of course, the other agreements although I'm
not qualified to speak on these others. With regard to the one I'm in-
terested in, I think it would be very helpful. We would be most appre-
ciative of a congressional statement in support of these.
Mr. FREY. I have one last question. As you are aware, I have an-

other meeting that I have to go to.
During the last 3 days last week we discussed all of these areas,

and it became evident that there are problems, such as patents, na-
tional security problems, area of interests, et cetera.

Could you comment on any great problems that you see in the en-
vironmental area that come up, including the patent and security
problems?

A
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Dr. MACDONALD. Yes. T think these are questions that will raise
difficulties. When we speak of providing technologies to the Soviet
Union there will be questions about patents: How that technology is
to be provided, what commercial arrangements are to be made, what
arrangements between specific industries and the Soviet Government
Would be appropriate.
In the area of security, I might just mention the fact that for the

first time the two countries have agreed to work on arctic and sub-
arctic ecological systems. In the past the Soviets have not been en-
thusiastic about working in this area, which in part was interpreted
as a concern on their part with regard to security matters.
The agreement specifically states that we will be working together

on arctic and subarctic ecological systems. Basically my answer is I
don't see any of the areas coming in, in a major way, into the security
area.
Mr. FREY. That was the question I was going to ask you.
Do you think in your area that • it might be a little bit easier than

in a couple of these other areas, especially the technology area where
there's so much overlap?
Dr. MACDONALD. Yes. I think that this is again One of the reasons

we feel that the environment is an area in which the two countries
can work together on action programs without impinging on potential
security problems.
Mr. FREY. One of the things I think that both the chairman and I

feel, after these meetings, is that it's going to be extremely important
that in each of these areas we start on something positive that is not too
controversial, and then take the tougher ones later. If we get into
problems initially, I think you're going to find the sentiment which
does exist against this type of agreement—I think it exists in the Con-
gress—will find a place to coalesce, and we could have some real prob-
lems down the line.
So I would hope too in your area, although there appears to be little

chance of this, that we do something positive, and as soon as we can.
Dr. MACDONALD. I couldn't agree with you more, Congressman Frey.

I think it's extremely important that we get some action programs
underway very quickly.
I would suspect, for example, that in the area of earthquake predic-

tion we might have a joint program underway within the next 2 or 3
months. If it would be possible to exchange information in this ar
both in the Soviet Union and the United States, in a very short period
of time, this would demonstrate that this agreement is much more than
a piece of paper. It's something that can readily lead to action. It's
certainly our attempt.
Mr. FREY. Thank you. I appreciate your answers to my ouestions.
Mr. SYMINGTON. I haven't seen it myself, but there was a New York

Times dispatch on the Stockholm Conference, which indicated that the
research and development recommendations of the conference were ex-
cluded from the arrangements entered into.
Does that have a familiar ring with you or not?
Perhaps if I can get hold of that. It did mention the Stockholm

• Conference.
Dr. 'MACDONALD. I must say I'm not familiar in detail with all of

the hundred or so recommendations, but I recall in several areas that
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provisions were made not only for continued research, but for the
dissemination of the research information collected by the cooperating
countries, so I'm somewhat taken aback by that report.
Mr. SYMINGTON. I have not seen it. We will try to find it and perhaps

get it to you for further comment.
Dr. MACDONALD. I would be delighted to submit something for the

record on it.
Mr. SYMINGTON. Getting back to trade opportunities again, when

you mentioned U.S. trade opportunities that may be opened up by en-
vironmental agreements with Moscow, did you have in mind actual
hardware and hardware systems?
Dr. MACDONALD. Yes; for example, some of our electrostatic precipi-

tators designed to control the emission of particulate matter is a po-
tential candidate. Certainly some of our advanced water treatment
facilities, actual hardware, as being another candidate. Some of the
developments in desulfurization are still another candidate.
I think there are a great number of opportunities of specific hard-

ware items where the Soviets would have an industry and a part in
these, and in which specific trade arrangements could be entered into.
Mr. SYMINGTON. These would be substantial financial investments

on their part.
Dr. MACDONALD. That's right.
Mr. SYMINGTON. This would require them to secure dollars in some

fashion I suspect. I wonder how?
Dr. MACDONALD. I think this is, of course, a question where the en-

vironmental technology issue cannot be separated from the overall
trade issues that the two countries face. The Soviets do face some
problems with respect to obtaining hard currency,-and capital.
But again, we feel it's an opportunity for American business in

an area in which American business has made very important
contributions.
Mr. SYMINGTON. If the President wishes to put the full force of his

administration behind the implementation of these agreements, it's
clearly indicated that he will have to move for some relaxation of
controls of various kinds, and also encourage it, or at least give the
Soviet Union the opportunity to show their wares in the best possible
light here so they can develop a hard currency capability.
Dr. MACDONALD. Yes; and as you perhaps know, the Soviets are

participating in the Seattle Trade Exhibit this year and are present-
ing to the Western World, or at least to the United States, a repre-
sentative sample of what they have to offer in terms of heavy industry,
and this is an area in which they have certainly made very substantial
advances.
Mr. SYMINGTON. The Joint Committee on Cooperation, on our side,

how do you expect this to be structured?
Dr. MACDONALD. I would expect it to include representatives, cover-

ing the 11 areas, preferably certainly at the policy level. For ex-
ample, the Environmental Protection Agency would certainly be rep-
resented on the committee, as would be the Agriculture Department,
the Department of Housing and Urban Development, HEW, the De-
partment of Commerce, through its interest in earthquake prediction
and other problems, the National Science Foundation, and the De-
partment of State, and perhaps even the Department of Justice in
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the sense that we will be picking up with the Soviets on some of these
legal questions.
But it will be structured on the basis of participation by the inter-

ested agencies and hopefully participation at quite a high level from
those agencies.
Mr. SYMINGTON. In the discussions in Moscow, inasmuch as the

Stockholm conference was looming, was there any discussion concern-
ing the hop3s and aspirations of the Stockholm Conference and the in-
ternational aspects of this effort?
Dr. MACDONALD. The discussions in Moscow were carried out, I

think, in a very workmanlike fashion. At no time was any political
issue raised. Neither the participation of East Germany. in Stockholm
nor the issue of Vietnam, nor any of the other devisive issues between
our two countries, was mentioned, either at the formal negotiating
sessions or at any informal contacts we had with members of the
delegation.
Mr. SYMINGTON. What I'm asking is: Was it possible to discuss the

more positive implications of the Stockholm Conference? Did that
occur?
Dr. MACDONALD. We did touch on a number of questions that ob-

viously would flow from the Stockholm Conference, marine pollution
being an excellent example of that. The Soviets have had during the
time they participated in the preparation for the Stockholm Confer-
ence, an interest in the whole question of prevention of marine pollu-
tion. They continued with that interest, and this was discussed.
But the specific issue as to Soviet participation in the Stockholm

Conference, the reasons for the fact that they were not participating,
never came up.
Mr. SYMINGTON. One issue at Stockholm was the rich versus the

poor nations and their divergent approaches to the need for environ-
mental controls as distinct from the need for development, and the
question of compensation for the additional costs involved by the de-
veloping countries in pollution control efforts.
What was the resolution, if any, of these conflicting approaches to

the issue?
Dr. MACDONALD. This was perhaps one of the most difficult issues

that faced the Stockholm Conference. As you know, the conference was
organized along six subject areas. One of the six subject areas was the
area of development and environment.
I was responsible for this area on the U.S. side. The Secretary had

prepared a series of recommendations, one of which involved the no-
tion of compensation. Basically the notion of compensation is that if
a developed country imposes certain environmental standards that
put a developing country at a disadvantage in terms of its exports.
the developed country should compensate the developing country for
these higher standards.
We feel, and took the position, that environment is just one of the

many fa ("tors that influence international trade. Differing labor stand-
ards, differing consumer tastes, differin develonments and technology
all have an influence on exports, imports and how they enter into
international trade, so that we could not go along with the notion of
compensation. For example, let's say a nation such as Brazil develops
an automobile industry, and it develops automobiles that do not have
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emission controls. Under the resolution that was adopted, they could
export those automobiles to the United States. Either we would have
to accept them or pay them for installation of the appropriate emis-
sion control devices.
We felt that this runs counter to all basic principles of international

trade. We asserted that we would live up to all of our contractual obli-
gations, including our obligations under article 21 of GATT, which
deals with some of these issues, but that we could not accept the no-
tion of compensation.
Mr. SYMINGTON. You say the resolution was adopted?
Dr. MACDONALD. The resolution was adopted. The United States

made a statement, reserving its position on that resolution. It's a clear
statement, saying that we do not wish to enter into further negotia-
tions, whether they are multilateral or bilateral, with other countries
taking the point of view that we have adopted the notion of com-
pensation. We have not.
Mr. SYMINGTON. Were there any developed countries which did?
Dr. MACDONALD. I don't have a detailed record of the actual voting

on some of these issues. There were a number of countries, developed
countries, that sided with us, Switzerland and others but then there
were countries that abstained. I would say that most of the indus-
trialized countries, members of OECD abstained, rather than taking
a negative position. In the final vote it was a typical vote on U.S..:
amendments to the proposed Secretariat Doctorate. It would run
something like 46 to 8 or 10, where the United States was one of the
8 or 10.
Mr. SYMINGTON. The precise effect of all of these resolutions is sim-

ply to convey a sense of the Stockholm Conference.
Dr. MACDONALD. That's right.
Mr. SYMINGTON. It's not binding on any nation, so you wonder why

they would want to abstain. It's not binding anyway, so they might as
well put themselves on record as to what they think. It's silly to go all
the way to Stockholm and not express yourself on a subject of such
importance,isn't it?
Dr. MACDONALD. That's precisely the point of view we took. We felt

it very important to place the United States' position on the record so
that it could not be thrown back to us in any future negotiations.
As you know, the whole report of the Stockholm Conference will

go to the General Assembly this coming fall. The issue of compensa-
tion may be raised once again. We would hope that between now and
then we can convince some of our major trading partners in the de-'
veloptd world to take a more positive attitude toward that issue than
they took at Stockholm.
Mr. SYMINGTON. In the Moscow Conference did Andre Sakharov

make his appearance?
Dr. MACDONALD. No, sir.
MT. SYMINGTON. Was he referred to?
Dr. MACDONALD. He was never mentioned.
Mr. SYMINGTON. He, as you know, wrote a book on progress and

peaceful coexistence in which he predicted rather solemnly that in 30
or 40 years the Soviet Union and the United States could poison each
other peacefully with no hostile intent through emissions into the
biosphere.
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We've questioned various scientists on previous panels, and I felt
although they were not prepared to accept a date for the finality of
this mutual extinction program, nevertheless they said that there was
some validity in the thinking that went into the prediction.
What I am wondering is, was there any discussion as to what things

we were doing which the Soviets considered most dangerous to the
world's environment, and vice versa? Did we have any ideas about
what they might be doing, say with respect to the rivers flowing into
the Arctic Zone?
Dr. MACDONALD. There was a great deal of discussion, of course,

about the whole question of what worldwide climatic changes might
be brought about as a result of any large-scale program of river diver-
sion. The Soviets do have under consideration such a large-scale pro-
gram, and that is one of the reasons that influence on environmental
changes on climate was one of the items specifically set out. There
were other subitems under that, but one of the major items was what
would happen to the climate if there were a diversion of the rivers.
We also had under consideration what effect do cities themselves

have on the local climate, and under that heading a general considera-
tion of what the effect of supersonic vehicles traveling in the strato-
sphere might have on climatic changes.
So it's an attempt to look at the actions taken on both sides on the

international environment, and that was certainly the emphasis and
the point of that particular area of agreement.
Mr. SYMINGTON. We have expressions of hope from the committee

that there will be a mutuality of advantage here, and I'm speaking
from the paper of one of my colleagues who is looking for the two-way
street approach. You do mention in your paper a number of areas, such
as studies of the cold water zones, where the Soviet Union is ahead of
us, and you also mention urban planning and you say they're ahead of
us there. That's an interesting thought.
How are they ahead of us there?
Dr. MACDONALD. The Soviets have had a great deal of experience in

the development of new cities. As you know, they have had a program
of urbanization, building of new cities in the eastern part of their
country. In this program they have developed rather advanced tech-
niques of attemptina

b 
to integrate overall urban services and systems;

for example, their integration of sewage-solid waste as well as taking
into account public transportation. Their system of government, of
course, is such that it lends itself far more readily to that kind of plan-
nina than does ours.
Ifowever, we feel that by examination of what successes and failures

they're had we can learn a great deal. As you know, we have before
the Congress proposals with regard to land use planning. I think the
experience gained by the Soviets could help us in the implementation
of some of these proposals with regard to land use planning programs.
Mr. SYMINGTON. Dr. MacDonald, we thank you very much for your

testimony.
If there are no further questions, we want to express again our grati-

tude to you for coming and being with us today.
I'm sure we will think of further inquiries, which we may submit in

writing, but for the time being, again thank you for a very fine appear-
ance here today.
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Dr. MACDONALD. Thank you, Mr. Chairman. It was a great pleasure.
Thank you, Congressman Frey.
Mr. SYMINGTON. Now we will hear from our second witness today,Dr. Thomas F. Malone, dean of the Graduate School, University of

Connecticut.
Dr. Malone is well known to our members. He served for many yearson this committee's panel on Science and Technology. In that capacityhe meets with the Science and Astronautics Committee in January ofeach year, together with the other distinguished members of the panel.We're delighted to welcome you back on this occasion, Dr. Malone.and very much look forward to your testimony on the EnvironmentalProtection Agreement and the Stockholm Conference.
(The biographical sketch of Dr. Malone follows:)

THOMAS F. MALONE
Dr. Thomas F. Malone, Dean of Graduate School, University of Connecticut,was born in Sioux City, Iowa, 1917. He was graduated in 1940 with a degree ingeneral engineering from the South Dakota State School of Mines and Technol-ogy. In 1962, Dr. Malone received an honorary Doctor of Engineering degree fromthe South Dakota State School of Mines and Technology and in 1965, he receivedan honorary Doctor of Humane Letters degree from St. Joseph College. MarriedRosalie A. Doran, December 30, 1942; children—John Harold, Thomas Francis,Mary Ellen, James Kevill, Richard Kevin, Dennis Patrick.
Upon completion of his engineering studies, Dr. Malone began his formal train-ing in meteorology in the Graduate School of the Massachusetts Institute of Tech-nology, where he received the degree of Doctor of Science in meterology in 1946.In 1941, he was appointed to the staff in the Department of Meteorology at M.I.T.and was promoted to assistant professor in 1943 and associate professor in 1951.Between 1942 and 1945, Dr. Malone assisted in the training of groups of AirForce and Navy officers to be forecasters with the armed services. He was ap-pointed a special consultant to the Air Weather Service in 1945 and served a tourof duty in North Africa where he gave lectures to Air Weather Service officers.In 1949, he was appointed editor to the Compendium of Meteorology, a thirteenhundred page volume devoted to an appraisal of scientific progress in meteorology.In 1954, Dr. Malone was appointed Director of The Travelers Weather Serviceand the Travelers Weather Research Center for The Travelers Insurance Com-pany. In 1956, he was named Director of Research; in 1964, was appointed SecondVice President; in 1966, he was appointed Vice President and Director of Re-search, and in 1968, was promoted to Senior Vice President and Director of Re-search. In 1971, went to University of Connecticut.
Dr. Malone is Past President of the American Geophysical Union and Past

President of the American Meteorological Society. He was elected Secretary for
International Participation for the American Geophysical Union in 1964. In
October 1967, he was elected a Bureau Member of the International Union of
Geodesy and Geophysics. He served as Chairman of the U.S. National Commis-
sion for UNESCO during 1965-1967; he served as Chairman of the Committee on
Atmospheric Sciences of the National Academy of Sciences from 1962-1968, the
American Association for the Advancement of Science, the American Geophysiell
Union and the American Meteorological Society. Dr. Malone is a member of the
Econometric Society.

Fields: Applied meteorology, synoptic climatology, science, and public policy.

STATEMENT OF DR. THOMAS F. MALONE, DEAN, THE GRADUATE
SCHOOL, UNIVERSITY OF CONNECTICUT '

Dr. MALONE. Thank you, Mr. Chairman. May I say it's a pleasure to
make my appearance before your committee and before you and Mr.
Frey?
I do tender my apologies for not having a prepared statement, be-

cause I haven't been home since receiving your letter.
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I thought that, with your permission, I would structure my formal
remarks around four points, primarily related to the role of the private
or nongovernmental sector in complementing the official actions of the
kind that you are discussing here.

Let me say at the outset that I think this agreement is to be hailed
as momentous; and secondly, I would contrast the relaxed attitude
with which this important commitment has been reached to the circum-
spection that attended the first bilateral agreement between the Soviet
Union and the United States in this area.
I have reference to the Meteorological Satellite Agreement, which is

now known as the Dryden-Blagonravov Meeting. It was my priv-
ilege to attend those discussions in Rome in February of 1963, and
remember with what caution we talked with our Soviet counterparts.
Over the intervening years the contacts have been built up so that
there is almost a feeling of cordiality. At least there's a much greater
trust and willingness to be free and relaxed in discussing these matters
now. I think this is important, because it presages well for the future.
More recently, I would speak of the Dartmouth conference, which

was one of the privately sponsored conversations that led to the
official agreement between the governments. As you know, the Dart-
mouth conferences take their name from a meeting held at Dartmouth
College in 1959, in which a small group of scientists, economists, and
international relations people from the United States and the Soviet
Union in the private sector met and discussed problems of mutual
interest.
The sixth of these conferences was held in Kiev in July of 1971, and

I was privileged to participate in that particular conference. It was a
week-long meeting, addressed to three topics: (1) the environment,
(2) trade, and (3) improving and strengthening the United Nations.
It was led by David Rockefeller and Gen. James Gavin.
The environmental issue was one in which we found very quickly

wide areas of agreement. A paper was prepared by academician Fed-
orov on their side and one by myself on the United States' side.
Fedorov's paper, I think, was important for six reasons:
First, he acknowledged—and this was the first time I had heard this

recognition publicly stated—that the population problem was a real
one and that ultimately there would have to be a regulation of world
population.
He set down the four conditions for resolving what we agreed was

an environmental crisis, that had a time dimension, not of years or cen-
turies, b'ut of decades: First of all, that there be a common goal among
nations; second, that there be a mechanism for planning to attain
those goals and for carrying out their implementation; third, that
there be the rather substantial material support to do the things which
need to be done; and fourth, that these activities were incompatible
with major world conflict.
Then the last thing he said, which I thought was significant, was

that he felt that these conditions can be met in a society consisting of
countries with varying social systems. This is a coexistence argument,
if you will. He would prefer that things would be done best under a
socialistic regime; however, he was quite willing to accept the fact that
the entire world is not going to be that way.
If you would like, Iwould be happy to send for the record a copy

of his remarks.
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Mr. SYMINGTON. Yes, I would very much like that.
Dr. MALONE. Along with a copy of my own remarks, and the agree-

ment which was reached that bore on environmental issues.
Mr. SYMINGTON. All three will be placed in the record.
(Information for the record follows:)

THE INTERACTION OF MAN AND THE ENVIRONMENT

THE SITUATION TODAY AND OUTLOOK FOR THE FUTURE

E. K. FEDOROV

The dimensions and the mass of the Earth create a limit for an opti-

mum human population, but this limit cannot be determined now. The

capacity of the Earth to support human life is of variable magnitude,

depending on the use of living space, the use of resources. . . and man's

ability to avoid war. This assessment of the Interaction of Man and the

Natural Environment has been adapted by Academician Fedorov and

the Bulletin from his address to the 1971 Dartmouth VI Conference in

Kiev, USSR. The author is Chief of the Hydrometeorological Service of

the USSR.

Public alarm has been aroused in many countries over the interaction of society

and the natural environment. Scientists and prominent public figures have voiced

the thought that technologically advanced society is destroying the very environ-

ment in which it exists and from which it draws the resources it requires. The

problem has been the subject of numerous conferences and meetings, all the w
ay

up to the level of the U.N. General Assembly.

Every form of life interacts with its environment, is influenced by it and adapt
s

to it in the course of biological evolution. It uses the resources of the 
environ-

ment for its existence, and the products and results of its life activi
ty alter the

environment. The emergence of human society changed the nature of this
 inter-

action between the life processes and the environment.

We know the immense part played by life processes in making ou
r planet what

it is now, especially its atmosphere, its water cover and the uppe
r strata of its

crust. We marvel at the great variety of life forms that evolut
ion has produced

over hundreds of millions of years and the adaptability of these form
s to different,

sometimes extreme, environmental conditions. Yet each species 
of flora or fauna

exists only in a relatively narrow range of conditions, using
 the environmental

resources and influencing the environment in one and t
he same definite and

invariable manner according to its nature.

Man's appearance on the scene introduced a fundament
al difference. With

practically no change in man's biological nature, huma
n society has constantly

and at an ever increasing rate altered the manner
 of man's interaction with the

environment. Man has broadened the range of condit
ions in which he exists, as

well as extended the number of natural resources and 
the amount of them that he

uses, vastly increasing society's impact on the nat
ural environment.

These changes are apparent not over periods of millio
ns of years, but in a span

of centuries, and in recent times in decades. From Ant
iquity to the 16th and 17th

centuries, low rates of growth of the productive forces a
nd population accounted

for relative stability in the interaction between 
man and his environment. Man

used only a very small number of natural resource
s and only a small amount of

each, and used them with low efficiency. His impa
ct on the globe's environment

as a whole was insignificant.
The situation changed sharply in the 16th and

 17th centuries. The development

of productive forces took on momentum. Exp
loitation of natural resources for

profit arose, and rapaciousness toward nature 
spread quickly, especially with re-

gard to the manpower and resources of 
colonial and dependent countries and

those resources that "belonged to no one," su
ch as the world oceans. As a result,

the biosphere suffered the first considerable 
regional-scale damage. Some animal

and plant species were exterminated, soil 
was exhausted and erosion set in.

This could not pass unnoticed. In the 18th
 century Malthus advanced his

thesis that was to become so widespread 
concerning the discrepancy between

unlimited population growth and limited and
 increasingly depleted natural re-

sources, with the inevitable consequences o
f starvation and other calamities.
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In the first half of our century, the question of chief concern was whether therewere sufficient reserves of mineral resources, particularly oil; more recently,various forms of man's effect upon the natural environment, especially pol-lution, have roused the most alarm. Fears are expressed that the very surfaceof the globe will not accommodate the rapidly increasing population of theworld, whose inhibited area extends over the land surface of the entire planet.Many contemporary observers assert that the combination of the earth's finiteresources and unrestricted growth of mankind's requirements will set a limitupon society's future development and is already, in fact, the chief cause oflow living standards in the developing countries where population growth hasnot been accompanied by correspondingly rapid economic growth. In the view ofthese observers, the "population explosion" which we are witnessing poses oneof the greatest dangers to mankind. As Lord Ritchie-Calder has stated ("For-eign Affairs," 1970) :
"Always and everywhere we come back to the problem of population . . . It isappalling to hear people . . . talking about the population explosion as thoughit belonged to the future, or world hunger as though it were threatening, whenhundreds of millions can testify that it is already here . . ."
Actually, however, all history shows that the increase in the possibility inprinciple of providing for mankind's needs has always outstripped and con-tinues to outstrip the growth of those needs. This is true if one considers therequirements of the total world population as a x‘ hole and the possibilities ofmeeting these requirements with all the resources at man's disposal. For in-stance, the power that could be obtained per capita by existing means and fromavailable resources is now approximately 20 times as much as the power thatcould be generated per capita 100 years ago with all the resources then known.If modern farming methods which have already been applied successfully inmany countries were applied on a global scale, we could completely meet the food

requirements not only of the earth's present population but of a much larger
population.
The prospected deposits of major mineral resources have increased steadily,

both in absolute figures and per capita, while we have developed the ability to
produce many substances from a great variety of available raw materials.
The fact that the needs of the majority of the earth's population are not being

met when the possibilities to do so exist, that in many countries people are starv-
ing, or that in some developing countries population growth is outstripping eco-
nomic growth—these facts are not by any means due to any natural law or
shortage of natural resources.
This state of affairs has perfectly clear social-economic causes. In the develop-

ing countries, in particular, it has been brought about by prolonged colonial
exploitation, during which these countries' natural wealth and manpower were
used in the interests of colonialists. Although some developing countries are un-
derstandably resorting to family regulation in order to raise living standards,
there can hardly be any doubt that the basic means of raising the standard of
living is to increase the rate of economic development.
Back at the beginning of the century, V. I. Lenin put his finger on the funda-

mental error in all the talk of limited natural resources. In contending with the
Malthusians of his day, he pointed out that the so-called "law of diminishing soil
fertility" has only very relative and conditional application in instances in
which technology remains constant, and is utterly inapplicable in cases in which
technology advances and the production methods improve. This is the crux of
the matter. Improvement in the mode of production (in the broadest sense of
the term) increases the efficiency of utilization of nature as a whole, thus mak-
ing it possible to outpace society's needs.

If it were not for this, limits to mankind's development would have arisen
long ago. Even a much smaller population than today's could not survive by
hunting, as did our distant ancestors.

HOW MANY PEOPLE?

Such limitations arise from time to time for animals or plants that improve
their modes of interaction with the environment—their "modes of adaptation"—
only by changing their biological nature extremely slowly. When a species mul-
tiplies beyond the optimal number in a given habitat, the environmental balance
is upset and the final result is extinction of the surplus population, whereas the
amount of earth's natural resources has not erected a barrier to man's develop-
ment either in the past or now.
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Nonetheless, no matter how efficiently we utilize the resources of our earth, its
finite dimensions and mass set definite limits on the optimal population. I believe
that we cannot determine those limits now. The "capacity" of our planet is a
variable, constantly expanding in accordance with the methods of using its
space and resources—depending, for instance, on whether people will find it ex-
pedient to live not merely on land, but on or in the ocean, underground, etc. The
earth's capacity cannot, however, increase indefinitely. Therefore, we must as-
sume that in the distant future it may become necessary to regulate the earth's
population. We know that the rate of population growth is closely related to
social and economic conditions, and there are no grounds for believing un-
checked propagation to be a fundamental aim or basic property of the human
race. We may, incidentally, face the problem of regulating not only society's
numbers, but its qualitative composition, since advances in biology may enable
us to give people definite traits of behavior or character. It is conceivable that
regulation will be needed not to restrict population, but to increase it.

Finally, a definite optimum population on earth does not necessarily mean
that the total number of mankind need be restricted. In all probability, long
before we reach earth's optimum, it will become possible to construct large in-
habited bodies in outer space or to use other planets for habitation.
We are already encountering the problem of natural resources now, long be-

fore their total amount could begin to retard society's development, because the
potential sufficiency of natural resources for mankind's needs can be realized
in practice only by optimal utilization of the entire wealth of the planet as a
whole, and here we encounter serious hindrances.
Not optimal, but outright rapacious utilization occurs because of private owner-

ship of natural resources and of the means of their exploitation, particularly
when a foreign company exploits a country's resources. Hence, the nationaliza-
tion of resources that is going on nowadays, especially their transfer to the own-
ership of a society that has a clear-cut goal and a long-range program for the
society's development, has great positive significance not only politically, but
for the protection of the earth's natural riches and their efficient utilization for
the benefit of mankind as a whole.
Another very serious reason for inefficient utilization of natural resources is

the fact that technologically lagging countries, holding the greater part of the
world's population, lack the necessary equipment, capital and qualified specialists.
Many kinds of natural resources, such as the fish and minerals in the ocean,

are now exploited on a global scale beyond the bounds of individual countries;
yet there is no social-political machinery to ensure the use of these resources
in such a manner as would be desirable and optimal from the viewpoint of all
mankind. Indeed, such a "common viewpoint" of all mankind does not exist,
nor can it be worked out as yet.
These circumstances stand in the way of optimal exploitation of our planet's

natural resources. To an even greater extent they block the cultivation and modi-
fication of resources.
The task of cultivation applies chiefly to regenerative resources and relates

closely to influence on the natural environment.
We now utilize almost every type of regenerative natural resource. The amount

of the replenishment that we use ranges from less than 10 per cent to about
70 per cent. We use about 10 per cent of river flow, about 50 per cent of the forest
growth, an insignificant part of marine biological resources, but a very sub-
stantial part—about 70 per cent—of the fish spawned, and we till approximately
70 per cent of all the land that is arable by present farming methods.
Man's requirements of regenerative natural resources are constantly increas-

ing. The means of obtaining them from nature are becoming more and more
efficient, the utilization of the extracted resources too is becoming more and more
efficient, and all in all we are approaching the point at which we shall be using
the total replenishment of each of these resources.

REVERSING RIVERS

Thereafter, as experience already has shown, either utilization must be cur-
tailed, as has been the case with whales, or an equilibrium must be established
between the replenishment and the utilization (some countries have achieved
such an equilibrium with respect to forests), or we must turn to the cultivation
of resources.

80-787-72 10
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We are now experiencing a shortage of fresh water in some parts of the
Soviet Union, despite the fact that our country has very large total water re-
sources. The trouble is that most of our rivers flow through sparsely populated
regions and empty into the Arctic Ocean. As a result, we must carefully plan
the use of water resources and modify these resources in the interests of eco-
nomic development. Plans have been drafted recently for an even more radical
restructuring of the river system, first in the European part of the country and
in the future in Siberia. The basic idea is to reverse part of the rivers which run
north. Diverting the flow southward will enable us to improve the irrigation of
vast arid lands and to increase the water supply of the Caspian and Aral Seas,
which is a very important factor for many economic projects.
We are engaged in analogous cultivation and modifications of soil, forests and

other natural resources.
Other countries are also taking such measures. At present these are mostly

local programs, carried out within the framework of separate states, but re-
gional programs are already being undertaken, such as the management of rivers
flowing through several countries. Action on a global scale will be required in the
near future.
The cultivation and modification of natural resources on a global scale are

already feasible from a scientific and technical standpoint. We could, for instance,
begin large-scale experimental work in the breeding of ocean fish. As everyone
realizes, however, the existing social and political circumstances stand in the
way.

RISING POLLUTION

The utilization of the regenerative natural resources and the activity of society
as a whole increasingly affect the environment. We are changing its composition
or, more precisely, the balance formed in the natural cycling of various sub-
stances. This change is effected by removing part of the substances from the
natural cycle and, to an even greater extent, releasing added substances, chiefly
pollutants from industrial enterprise, into the atmosphere and water. Air and
water pollution is rightly regarded now as one of the major problems confronting
mankind.
The pollution of rivers, lakes and reservoirs is a matter of the greatest con-

cern. It has been going on for several hundred years. At first, industrial effluents
did not play a big part in the natural balance. Pollution was local in character
and was remedied by dilution of the effluents in pure water, but in the past cen-
tury it became necessary to limit the discharge of pollutants.
For several decades such limitation met the requirements for keeping the rivers

and lakes generally clean, since dilution served to eliminate the pollution within
a comparatively short stretch of running water. Now the situation has changed
radically. Industry discharges pollutants into rivers and lakes in amounts many
hundreds and thousands of times greater than the natural concentration of the
various components of pure water. We can no longer count on dilution to purify.
For in a few decades from now it would require almost the entire flow of all the
rivers on the Earth to dilute the amounts of pollutants that can be expected as a
result of industrial expansion. It is obvious that major changes will be required
in the technology of production and purification—a shift to closed technological
cycles, recycling of water in industrial use and other similar measures, all tech-
nically feasible. In all countries, however, the regearing of industry will call for
huge capital investments.
Although our country has relatively less water pollution than other developed

countries and although we still have large untouched reserves of surface water.
we are planning major measures for the purifying of effluents and for reorganiz-
ing the technology of production.
Nowadays new Soviet industrial enterprises are not opened without quite

elaborate purification installations. For example, in erecting mills at Lake Baikal,
which has been a subject of great concern to public opinion in the Soviet Union
and other countries, we have planned and built very large and uniquely effective
purification installations.
In our times water pollution is changing from a national to an international

problem, particularly where rivers traverse several countries. It is even as-
suming global dimensions,. since the seas and oceans are becoming seriously
contamihatedi.
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A similar situation is developing in the atmosphere. Serious local air pollution
has been registered in many cities and industrial areas. There is no need to men-
tion examples. They are common knowledge. Many of the cities of our country
suffer air pollution, although not to the same extent as cities in the United States
•and other industrial nations. We have long planned industrial construction in
such a way that the discharge into the atmosphere would not harm adjacent resi-
dential areas. We know that under some circumstances pollutants accumulate in
the lower level of the atmosphere and at such times have a more harmful effect.

Now we are embarking upon systematic regulation to reduce or prevent discharge
into the atmosphere under unfavorable meteorological conditions.

If air pollution continues to increase at the present rate, the problem will con-

front us on a global scale in a few decades. Air and water pollution by industry

has already reached tremendous proportions, is growing rapidly and, indeed,

constitutes a serious threat to the welfare of mankind. Yet our present scientific
knowledge and technological advances enable us to eliminate it, if only we use

good will and make heavy investments for that purpose.

POLLUTION OF WAB

We should not forget that some of the present pollution of the environment is

-war-related. Military preparations have involved frequent accidents polluting

the environment through nuclear weapons tests, the loss of nuclear bombs and

leakage of toxic agents. Military operations have caused much greater damage.

According to a committee of authoritative American scientists, the chemical

agents employed by the U.S. army in Indochina have destroyed as much as 25 per-

cent of the foliage of South Vietnam. Many civilians have suffered and hundreds

have died from the effects of chemical warfare in Indochina. The results far

exceed all the damage that industrial pollution could accomplish.
We are fully aware of the staggering effect that radioactive substances would

have upon the environment and on all mankind if a thermonuclear world conflict

were to occur.
Change in the planet's thermal balance is extremely important. Any industrial

activity is accompanied by the emission of heat. At present the heat emitted by

industry comes to approximately 0.01 per cent of the thermal energy that reaches

the earth's surface from the sun; but if the amount of power used by man con-

tinues to grow at the same rate as in recent decades, it will add one percent or

several per cent to the thermal balance that has formed on Earth in the course

of centuries.
CHANGE IN ALDEBO

The thermal balance is also affected by change in the aldebo (reflective proper-

ties) of the earth's surface caused by urban growth, farming, irrigation, etc. The

atmosphere is becoming darker because of dust suspended in it, because of

changes in its chemical composition brought about by industrial discharge and

products of combustion, mostly carbon dioxide, and finally because of the forma-

tion of manmade clouds, such as those from airplane exhaust fumes. These fac-

tors operate in quite complicated fashion, sometimes in contradictory ways, b
ut

the aggregate effect is to facilitate an increase in the temperature of the earth's

surface and atmosphere. The temperature may rise several degrees centigrade in

50 to 100 years.
In principle, it is possible to prevent such "overheating," but it would require

very large-scale concerted efforts on a global scale.
Changes in the moisture cycle constitute another form of interference with

nature. Aside from the removal of part of the water from the cycle in order t
o

produce man-made chemicals, we must reckon with the fact that industrial and

agricultural development results in a redistribution of water resources, reduci
ng

the discharge of water into the oceans and increasing the evaporation fro
m the

continents. We can expect that irrigation and industry in the next century wi
ll

require about 50 per cent of the present run-off of river water. How the increa
s-

ing evaporation will affect the planet's moisture cycle is still unclear. We 
can

expect more precipitation. The increased cloudiness also will affect the climate.

The total volume of fresh water in the hydrological cycle will increase in the

future when, in addition to using river water, we shall have to tap much mo
re

ground water and then, depending upon progress in harnessing the thermonu-

clear power, go on to the desalination of large amounts of sea water.
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Thus far we have spoken of the direct effects of man's activities on the environ-
ment, but we know that many extraordinarily complex and interrelated proc-
esses determining the state of the environment sometimes become unstable. Con-
sider weather and climate. We are well aware that cloud systems become un-
stable. In spite of the tremendous forces involved in related processes, the direc-
tion of their development can be changed by relatively small forces. This fact
underlies the methods employed in the Soviet Union to suppress hail and to dis-
perse clouds as well as the attempts conducted by scientists of various countries
to increase rain.

A WORD ON CLIMATE

The question of the unity and stability of climate is of great interest. Thehistory of the Earth indicates that its climate has changed repeatedly and radi-cally. There are many hypotheses to explain the changes in climate. It may beassumed that in the remote past they were brought about by changes in the di-rection of the axis of the earth's rotation, in the position of continents and oceans,and in other structural features of the planet. But the substantial climatic changesin the course of the past 10,000 years cannot be explained by these factors. Conse-quently the climate may be very different even when the structure of the planetremains constant, i.e., the totality of climate-forming processes in the atmosphereand ocean may assume not just one but several different states of relativeequilibrium.
Research .shows, however, that this equilibrium can sometimes be upset. (Oneof the trigger mechanisms may be the ice cap of the Arctic.) This has both posi-tive and negative aspects—positive in so far as it allows us to hope to effectdeliberate and purposeful changes in the climate by relatively modest means;negative in that such changes may come about independently of our will.There is, thus, an indisputable need of careful study, prognosis and regulationof man's impact on nature. That this impact, both unintentional and purposeful,will grow is unavoidable.
We try to conserve nature, and we should of course maintain preserves invarious geographical zones for recreation, tourism, etc. But the time will cometo tolerate the continued existence of swamps, tundra, salt marshes and desertsover many million square miles of our planet. We must strive toward and pre-pare for not the conservation and stabilization of the environment, but deliberateand purposeful adaptation and cultivation of nature for mankind's constantlygrowing needs.

IS SCIENCE READY?

If technology will have to cope with such tasks in a few decades, scienceshould be studying them right now, at least on the theoretical plane. Is scienceready for this?
Scientists are working out the theory of interaction of all the atmospheric andoceanic global processes determining the climate and weather throughout theworld. Until recently these researches were hampered by lack of sufficient dataabout the initial state of the environment, not to mention the tremendous vol-ume of calculations required. Now it is evident that weather satellites and othersystems for gathering global data, plus modern high-speed computers, will enableus to overcome these handicaps. At any rate, scientists in various countries arealready working at the task. The World Meteorological Organization haslaunched an extensive program of study of global processes in the atmosphere.We can hope that in a few decades we shall obtain means of calculating the en-vironment's equilibrium and its response to various influences.The situation is not as good, in my opinion, in the study of processes in thebiosphere. Here , we are still very far from being able to calculate the laws ofnatural processes and to measure the effects of interference. Yet man needssuch calculations of the environment's "sturdiness" and response before under-taking large-scale efforts to modify and cultivate nature, just as he has neededcalculations of the resistance of materials and the strength of structural ele-ments before setting out to build edifices or structures. There is no doubt, how-ever, that he will meet this challenge, too, and in ample time. National andinternational scientific organizations are already focusing their attention onthe subject.
There is another matter, nevertheless, that is cause for urgent concern.
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I think that the entire problem under consideration should be treated some-
what more broadly. Man has now achieved the possibility of acting on a really
large scale. His power systems control a huge flow of electricity, modern mass
production can turn out a great quantity of any goods in a short time, and we
all know what havoc a world thermonuclear conflict would wreak.

THE GREATEST DANGER

The heightened capacity for actions on a massive scale should, in general,
be accompanied by a heightened guarantee of their wisdom and safety. In tech-
nology, we see to increased expediency and safety of operation as the scale of
operation increases; we do so for any machinery within the framework of entire
factories and industrial complexes. Socialist countries, which plan their econ-
omy, do so on a nationwide scale. But human society as a whole does not do so.
I consider this the chief danger to the development of society.
Here I would like to quote an important statement from a report by the former

F. N. Secretary-General U Thant, on "Problems of the Human Environment"
( 1a(9) :

The deterioration of the human environment may thus be related to three
basic causes: accelerated population growth, increased urbanization, and an
.expanded and efficient new technology, with their associated increase in demands
for space, food and natural resources. None of these need be damaging to the
environment. However, the efforts to accommodate population, to integrate tech-
nology into complex environments, to plan and control industrialization and
urbanization, and to properly manage land and resources, have fallen far short
of those required. In consequence, all nations of the world face dangers which
in some fields and in some areas have already achieved critical proportions."
That is the former U.N. Secretary-General's view. Now let us recall a princi-

ple formulated more than 100 years ago by Karl Marx. "If culture develops
spontaneously and is not consciously directed, it leaves a wasteland behind it,"
he wrote in one of his letters. It is hard to find a more accurate and concise
S112111119 tion of the problem before us.
Whether the world will be turned into a wasteland depends upon the timely

•evolvement of social machinery to ensure the harmonious development of so-
ciety in interaction with nature on a global scale.
Are we able to tell how much time society has within which to achieve unity

in its interaction with nature? I think we are. We sha:1 have to achieve it
somewhat before the use of regenerative natural resources approaches the limit
of their replenishment and before some factors of society's impact on nature
have a pronounced effect on natural processes.

In 50 to 100 years, as pointed out above, we may come close to utilization of
the full replenishment of river water, fish, forests and perhaps the soil. By the
same time we may expect industrial heat emission and the increase in evapora-
tion to exert a pronounced effect on the thermal balance and the hydrological
cycle on a planetary scale. This is, of course, a very rough estimate. It can be
narrowed down by more precise calculations and comparative studies of several
processes that are not closely interdependent.
That will be a critical period which mankind can survive only on certain

conditions. Let us try to estimate these conditions.
First, mankind must have a recognized and well-defined common goal and a

long-range program for its further development. Only then will it be able to assess
intelligently as generally favorable or unfavorable the features of the planet's
natural environment at the time and those expected in the future.
Second, society must have a practical possibility of planning and regulating

the development of all its industry, agriculture and other branches of productive
activity for a long period ahead in accordance with its adopted goals. Only then
will it be able to use all of the earth's natural resources economically and ef-
ficiently and to cultivate them.

Third, society must have a practical possibility of using immense material
resources for concerted large projects, in various parts of the globe, that will
yield results only in a distant future. Only then will it be able to effect rational
changes in nature, even to the future creation of a "biotechnosphere," a harmoni-
ous synthesis of natural and man-made environment.
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Fourth, major conflicts, any one of which would disriipt the other conditions,
'must be ruled out.

In my view, a single universal socialist society would possess all these char-
acteristics. However, it is possible that the necessary conditions may be met also
by a society consisting of countries with varying social systems, but only if they
coexist peacefully and, moreover, work in close cooperation on a global scale.
Regardless of the structure that human society assumes several decades hence,

concrete and serious action is already imperative now if, to use Marx's words, we
are to turn from "spontaneous" to "consciously directed" culture.
Putting an end to the arms race would enable us to find the necessary resources

for rapid reorganization of technological processes in industry and agriculture
In order to reduce and subsequently prevent air and water pollution.
A ban on nuclear, chemical and bacteriological weapons would avert the danger

•of military pollution of the environment.
Disarmament and the assurance of firm and lasting peace would enable us to

embark upon major projects for the conservation, transformation and cultivation
of many natural resources on a global scale.
An understanding of the coming stage in the process of interaction between

man and nature obliges us to fight with all our strength to establish the socia1
machinery for regulation before spontaneous development of the productive
forces can lead to irreversible dislocations in the interaction between society and
the environment.

ENVIRONMENTAL ISSUES OF INTERNATIONAL CONCERN

It is timely that conversations on international aspects of the human environ-
ment be held during the summer of 1971. This matter has been thrust into a
position of such prominence during the past year or two that there is an under-
standable tendency to turn away from the topic because of sheer weariness from
listening to strident voices warning of impending disaster. We are not confronted
with an "environmental crisis" that will come to a head within a few years. We
are confronted, however, with a set of important environmental issues of suf-
ficient gravity that they must be resolved within the next several decades if the
human species is to achieve the quality of life to which it aspires—or even to
survive and continue to be an integral and vital part of the natural world.

It is expected that many of these issues will come under intensive scrutiny at
the United Nations Conference on the Human Environment to be held in Stock-
holm in June 1972. Thoughtful reflection on them, prior to the Conference, in an
atmosphere conducir,, to an informal exchange of views, and with sufficient time
to explore several in some depth, might well help to lay the groundwork for a
productive Conference in spite of the constraints of time and formality at inter-
national conferences which often inhibit the convergence of widely varying views
on a program of action that will command universal support.
The purpose of these notes is:
To provide a point of departure for the identification of environmental issues:
To place them in proper perspective; and
To suggest a few principles that might well be observed in the development of

bilateral or multilateral programs.
One useful dimension of perspective is time. In this sense, it is helpful to

recall:
That Spaceship Earth was launched, in a manner we do not yet fully under-

stand, about five billion years ago.
A primitive form of living organism made its appearance a little more than

three billion years ago when prebiological organic synthesis took place in a
mixture of water vapor, methane, carbon monoxide, carbon dioxide, ammonia,
nitrogen and other products of volcanic out-gassing, activated by an energy
source such as lightning or ultra-violet radiation. These primitive organisms
were incapable of manufacturing their own food by photosynthesis and de-
pended on externally formed molecules and a process of fermentation for
nourishment.
During the subsequent couple of billion years a critical stage in the evolution

of living organisms was successfully passed by the acquisition of the capability
by those organisms to nourish themselves, to generate oxygen through photo-
synthesis, and to fix nitrogen.
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Then oxygen began to increase in the atmosphere, invertebrates made their
appearance 500 million years ago, and vertebrates a little over 400 million years
ago.
Land animals emerged three hundred million years ago.
The reign of the dinosaur began 200 million years ago and lasted for 140 million

years.
The Age of Mammals began sixty million years ago.
Human life emerged, say, three million years ago.
What has come to be designated as Modern Man appeared something like fifty

thousand years ago.
As recently as 20,000 years ago, the Wisconsin ice sheet covered North America

with a layer up to two miles thick, only to recede during the "Climatic Optimum"
from 4000-2000 B.C., with a substantial increase in sea level.
So much for perspective on the past.
What can be said of the future
Informed conjecture on the usable solar energy yet remaining, and on the

probability of cosmic accidents originating from natural causes, suggests that
man's terrestrial home should be habitable for at least ten million years! One of
the central issues in the problem of the human environment is the determination
of those steps that will have to be taken over the next five or ten decades to insure
the existence of the human species ten million years from now, given the present
relationship between man and environment and current trends in that relation-
ship. More than a defensive posture to insure sheer survival is at stake. In a
positive sense, the really central issue is: Can the misused knowledge that
threatens our survival be redirected to raise the quality of life to a level com-
mensurate with the intrinsic dignity that should be the birthright of each
individual?
Throughout most of man's existence on the earth, his relationship to the

environment has been governed by three basic and interrelated processes:
The energy process; the nutrient process, and the reproductive process.
The sun is the principal driving force in the energy process. It provides the

energy for photosynthesis and it is the prime mover in the atmospheric, oceanic
and hydrologic systems. Something like one percent of the solar energy reaching
the surface of the earth is "fixed" in green plants on land and in algae in water
as carbon in the form of carbohydrates. This energy is passed up the successive
levels in the food chain with decomposition and the release of waste heat to
the environment as the final stage of the process (except for that which is pre-
served and accumulated in the form of fossil fuels).
The nutrient process provides the additional ingredients required for life by

cycling nitrogen, phosphorus, sulfur, and trace minerals through the atmosphere
and lithosphere and thence into plant and animal life in a mode of balanced
equilibrium under natural conditions.
The reproduction process makes it possible. for living things to produce more

of their kind and thereby preserve the species. This may take many forms, vary-
ing from the fission process by which the simplest plants and animals reproduce
by cell division to the sexual reproduction by whieh highly developed plants,
animals and human beings perpetuate the species through the union of male and
female reproduction cells.
These three global processes are actually the aggregate of the processes taking

place in an array of ecosystems, each consisting of a biotic community and its
physical habitat that make up the thin film or air, land, sunlight, water, mineral,
and plant, animal and human life that envelop the earth and is known as the
biosphere. In the natural world, each of the ecosystems is in more or less stable
balance in the natural state and is the culmination of many millions of years of
evolution. The number of human beings has been controlled by the operation of
the energy and chemical processes and by the interaction of many with other
species. Not only the number of men but the nature of man was determined, to
a large extent, by the human environment.
This is now changing. Man has acquired a capability of altering each of the

three processes and the near equilibrium of the biosphere is being replaced by a
growing disequilibrium. The energy process has been affected in three ways:

Agricultural practice has channelized the process of photosynthesis by, for
example, monoculture that enormously increases the carrying capacity of the
environment for man.
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Man has learned to draw down the accumulated solar energy stored in fossil
reserves so that the rate at which solar energy could be made available through
natural environmental processes is, for the time being, no restraint on meeting
contemporary energy needs.
Man has discovered an alternative source of energy in nuclear fission and

is probably within a few decades of being able to control nuclear fusion. The
first accomplishment introduces a significant perturbation into the relationship
between man and his environment and the second development, if realized, would
alter that relationship in a revolutionary manner.
The nutrient process has also been altered in several ways:
A capability has been developed to find, extract and process chemicals and

minerals and introduce them into the environment in a manner which, at man's
option, natural life processes in the plant and animal world can be either en-
hanced or inhibited. Nearly a thousand chemicals are now used to formulate
several tens of thousands of preparations in current use, with an annual growth
rate in use of 10-20 percent in the United States.

Side effects from man's activity in utilizing energy and manipulating matter
to meet his needs result in the introduction of substances into the environment
that are deleterious to the natural functioning of the biosphere.
The reproductive process has been altered in ways that include the following:
Understanding of the processes of life, the ability to control disease, and to

prolong life have sharply changed the relationship between birth rates and death
rates with dramatic effects on the rate of world population growth.
A general understanding of genetic laws has made it possible to create a

variety of genetically different strains of domesticated plants and animals, with
very large effects on the productivity of ecosystems. More recently the elucida-
tion of the chemical structures and mechanisms responsible for the gentic proper-
ties of living matter are beginning to bring within reach a degree of genetic
control which could profoundly alter the future development of all forms of life.
There are beginning to emerge practical techniques for conscious interferences

with the procreation process which make it possible to separate the sexual inter-
action of human males and females from the reproduction of offspring. By pro-
viding a means of controlling birth rates that would match the degree of in-
fluence we are exerting over death rates, the way is being opened to conscious
control of population growth.
A necessary concomitant to mankind's growing capability to influence the

global systems that relate the individual to the environment has been the crea-
tion of an economic system which permits men to act in concert in transforming
the earth's natural resources into the goods and services needed to satisfy
primitive human needs for food, clothing, shelter and health, as well as those

• amenities such as culture, recreation, etc., that give meaning to sheer existence.
Important elements of the economic system are the technology concerned with
the utilization of energy and with the transformation and utilization of
materials.
In an oversimplified sense, there are two principal economic systems in oper-

ation today:
That of the western world in which the principal instrumentalities of produc-

tion are in private hands and are deployed in response to the aggregate desires of
• individuals expressed in the market place.

That of the eastern world in which the principal means of production are in
• the hands of the government and are deployed according to a formal process by
which societal objectives are translated into planned programs.
The development and evolution of these variants of the basic economic system

have been very strongly influenced by mankind's access to stored energy sources
and by a growing mastery in transforming and utilizing materials. An advance of
recent decades that promises to exercise a strong influence on the performance
of economic systems during the balance of this century is the capability of modern
sensing, communications and computer technology to perceive, to transmit, to
store, to utilize and to retrieve information. Just as access to stored energy has
enormously multiplied the effective power of the human muscle to perform work,
so is the emerging information science and technology extending the capability

- of the human mind to utilize information.
The energy technology coupled with the information technology and the mate-

rials technology places in the hands of man a tool of almost incredible potential
for transforming the natural resources of the world into the goods and services
that are required for the necessities and amenities of living. This enormous power,
if used wisely, holds the possibility of elevating human life to heights of which
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man has heretofore only dreamed; if used unwisely, little change in the human
state can be foreseen in the short term (few decades)—and nothing but disaster
in the long term (many decades). Mankind thus appears to be approaching a
watershed in his development, at which the words Immanuel Kant wrote nearly
two hundred years ago (in The Critique of Pure Reason) have a special rele-
vance :
". . . the whole interest of reason, speculative as well as practical, is centered

in the three following questions: (1) What can I know? (2) What ought I to
do? (3) What may I hope?" (Emphasis added.)
There are five basic elements which, taken together, determine changes in the

state of the human environment. They are:
The growth in population.
Changes in the distribution of population.
Changes in the per capita capability of converting natural resources into goods

and services—economic productivity.
Structural changes in the per capita consumption of goods and services.
Changes in the technology by which natural resources are converted into goods

and services—including agricultural practices—and the manner in which they
are used, or "consumed."
Perhaps the most significant aspect of population growth is that we are now

adding increments of one billion individuals over the order of a few decades—
whereas the first billion required on the order of a million years. With a doub-

_ ling time something like 30-40 years, world population is likely to lie between
six and seven billion by the year 2000 and, given the age distribution that exists,
even if a net reproduction rate of one were to be achieved by the middle of the
next century, a steady-state population of 15-20 billion is about the lowest fig-
ure that can be anticipated.

Concentration of population in urban settlements is a phenomenon on a world-
wide scale. The percentage of urban population in the more developed countries
will rise from 66 to 88 percent by A.D. 2000: in the less developed countries,
from 25 to 45 percent. Against a projected doubling in the world population by
the year 2000, the world urban population will treble, with the number of urban
residents in the developing world increasing from 600 million to 2.1 billion. A
billion new urban and rural dwellings will be required, in addition to two billion
new or modernized work areas, with accompanying public facilities and public
service areas. A complicating factor is that the population in slums and uncon-
trolled settlements of migrants within human settlements in many countries is
growing at twice the city population rate, which in turn is rising at a rate faster
than industrialization.
Economic productivity has the potential of doubling within a matter of decades .

and should actually treble between now and the year 2000.
There are complex structural changes in the per capita consumption of goods

and services taking place within nations, but on a global scale the most disturbing
fact is the widening gap between the more-developed countries and the less-devel-
oped countries. Lord Blackett and Graham Jones (in The Role of Science and
Technology in Developing Countries) have pointed out that:
"About two-thirds of the world's population have annual earnings of only

$135 per head, while the remainder in the developed countries enjoy $1,800 per
head.
"Over the period 1950-67, the less-developed countries succeeded in increas-

ing their Gross Domestic Product . . . per head to 2.4 per cent per annum . . .
the industrial nations . . . 3.1 per cent per annum."
Changes in the technology employed to convert natural resources into goods

and services and in consumer-behavior can either ameliorate or exacerbate en-
vironmental degradation. It is possible to design processes in industry and agri-
culture that save or recycle materials and to contain or neutralize the discharge
of pollutants to the environment. Only a bare beginning has, been made, pri-
marily because full access has been permitted to our common environmental
property. Patterns of consumer behavior are slowly beginning to respond to a
growing awareness of the hazards now endangering the human environment.
An understanding of these five elements is crucial for success in the task of

either enhancing the quality of the human environment or preventing its fur-
ther degradation. Very simply, our rapidly expanding fund of knowledge has
made possible an exponential growth in population and an exponential economic
growth which, if allowed to proceed for more than a few decades, threaten to
exceed the carrying capacity of the biosphere. This problem is aggravated by
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concentrations of human beings in urban settlements--a feature in which, at
present, the environmental disadvantages appear to outweigh the advantages.
The widening gap in individual consumption between the more developed and
the less developed nations may well introduce facets of social and political
instabilities into a prospective environmental disequilibrium which is already
close enough in time to cause grave uneasiness. Finally, there exists the distinct
possibility that the skillful application of technology and wise consumer be-
havior could provide a temporary offset and delay the day when the twin prob-
lems of population growth and economic growth must be forthrightly confronted
and resolved.
The five elements listed above may be viewed as the variables in an equation

that determines the quality of the human environment. Thus, one can see that,
Ii a "steady-state" society is to be achieved, that is, one in which the relation-
ship between man and environment eventually return to a state of near equilib-
rium, something like the following set of conditions must prevail:

Population growth must soon (within decades) be reduced and eventually
( within, say, a century) be reduced to zero.

Economic productivity initially must be encouraged to rise—but only differ-
entially until there will be some approximate equalization among the demands
made by each individual on the environment at some level which provides the
basic necessities of food, clothing, shelter, and health, and those amenities such
as culture, recreation, etc. that give meaning to sheer existence—and then
stabilized.
The tendency toward greater urbanization must be modulated by technologi-

cal adyances and restraints in consumer behavior that will bring into balance
the advantages and disadvantages of increased concentration of population in
human settlements.
During the period over which population growth and economic productivity

are gradually being stabilized, considerable emphasis will have to be placed on
technological improvements in converting natural resources into goods and serv-
ices. and in ameliorating the waste load caused by increased consumption, as
well as a thoughtful reappraisal of the consumptive patterns of the more af-
fluent members of society.
Whether or not these are the long-term policy issues that must be resolved,

and if they are, how society should go about addressing itself to them, would
seem to be matters that merit serious scrutiny and discussion at this time.
Some prospect for treating these issues in a quantitative fashion is found in
the approach sponsored by the Club of Rome in which the societal response to
matters such as world population trends, utilization of natural resources, capital
investment, industrialization, agriculture, pollution, and the quality of life are
analyzed by means of computerized, multi-loop, nonlinear, feed back, system
models as a guide to the formulation of effective policies for consciously affect-
ing the future.

There are, of course, many specific issues also demanding attention. They
'include:

The increasing concentration of long-lived chlorinated hydrocarbons (DDT,
dieldrin, etc.) which have proved to be highly efficacious in beneficial

programs such as the control of malaria, but which also undergo successively
greater concentration at every step up the food chain with catastrophic results
for birds, fish, and marine invertebrates, deleterious consequences on laboratory
animals, and as yet undertermined effects on man.
The accumulating presence in the environment of toxic heavy metals.
The steadily increasing carbon dioxide content in the atmosphere which has

the effect of decreasing the outgoing long-wave radiation, thereby increasing
the temperature of the earth. If present patterns in the usage of fossil fuels con-
tinue into the 21st century, this effect could produce significant climatic changes
in several parts of the world.
The increasing particle load in the atmosphere which may well have an effect

just opposite to the one produced by an increase in the carbon dioxide content.
The increasing heat from energy conversion which, at the present rate of

growth (four per cent per year) would within 150 years constitute an input to
the atmosphere equivalent to several per cent of the solar energy absorbed at the
earth's surface.

Questions have arisen concerning the wisdom of using our petroleum resources
for energy conversion, since they will be depleted within a few decades at present
rates of growth in usage and they might better be preserved for future food
conversion.
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The problem of marine pollution is now reaching a level of serious impact on
public health, ocean food productivity and esthetics. Dumping of wastes in coastal
zones is aggravated by the release of two million tons of oil each year into the
ocean, constituting a prodigal waste of resources, a threat to marine life, and a
perturbing influence on the exchange of energy and matter between the ocean
.and atmosphere.

Biostimulation of inland lakes, estuaries and even some portions of the con-
tinental shelf is a result of the discharge of nutrients such as phosphates is
beginning to affect marine life and promises to be an alteration of more than
regional importance if present trends in nutrient use and loss continue.
The degradation of soils, particularly in the developing countries, by mechan-

ical erosion, pollution, overgrazing, etc., threatens their productivity at a time
when it should be sharply rising, not declining.
Future success in improving agricultural and industrial productivity depends

to no small extent on the availability of a diversity of germ plasm (genetic pools)
of plants, animals, and microrganisrns. The trend toward a narrowing of the
genetic base needs to be reversed by institutionalizing the conservation of the
world's genetic resources.
A higher population density tends to accentuate the demand for the outdoor

recreation that nourishes the human spirit. In the United States, attendance at
national parks has been growing at a rate of 8 to 10 per cent annually and shows
no signs of decreasing. This is but one manifestation of the increasing pressures
that are being exerted on land use as one element of the human environment.
If the foregoing examples are indicative of the environmental issues confront-

ing the world today, it is clear that profound societal changes will be required

for their resolution. In particular, it will be necessary:
To fill the gaps in our knowledge and to generate new knowledge about mat-

ters on which we are ill informed.
To re-examine the array of human attitudes and human values that lie at the

root of societal behavior.
To provide new or renewed institutions capable of dealing with both the sup-

portive and the operational aspects of international cooperation.
With respect to knowledge:
We are woefully lacking in understanding of the "carrying capacity" of the

world's biosphere.
Our understanding of the behavior of social systems is quite inadequate with

respect to implementation of a policy which would seek to achieve balance be-

tween population and natural resources.
We have yet to explore the implications of disposing of the waste heat of a

worldwide energy generating capacity that can be expected to grow something

like 4% a year as far as one can see into the future. Of special interest here are

the trade-offs in material recycling and energy requirements.

We lack adequate information on the rate at which pollutants enter the en-

vironment, their dispersion and residence time in ecosystems, and their ultimate

disposition. The intrinsically international nature of the problem requires a global

system of monitoring.
There are conspicuous gaps in our knowledge about toxicity levels, the eco-

nomic cost of a contaminated environment, and the psychological effect of a

physical milieu which offends one's esthetic sense.
In spite of considerable progress, we lack truly reliable and really accessible

techniques for birth control.
There are major inadequacies in the technology of pollution control and in

the economics of properly allocating the costs of such controls.
We need more refined and precise techniques (e.g., modelling and computer

Qimulation ) to assess the direct impact and the side effects of technological in-

novation or large-scale man-made modifications of ecosystems before that tech-

nology is introduced or those modifications are made. Promising progress has

been made toward development of predictive ecosystem models in the Interna-

tional Biological Program and a solid foundation exists for early applications.
With respect to new attitudes:
We need to re-examine the fundamental relationship between man and the

natural world in which he lives.
We need to re-think the matter of an equitable sharing of the resources of the

world among all men.
We need to develop an ethic on the consumption of goods and services which

will provide restraint on those who have an opportunity to exceed reasonable
individual limits.
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We must foster the acceptance of an accurate pricing system that will take into,
account external social costs.
The matter of institutional innovations are of more than casual interest be-

cause institutions constitute the framework within which international coopera-
tion is achieved. At the outset it should be recognized that there are approxi-
mately two dozen intergovernmental organizations, most of which are in the UN
system, currently engaged in activities and programs concerned with eviron-
mental problems. In addition, the International Council of Scientific Unions and
the International Union for the Conservation of Nature carry on programs at the•
nongovernmental international level.
The importance of institutional innovation and renewal has been succinctly

stated by Professor Eugene Skolnikoff, Chairman of the Department of Political
Science, M.I.T. in the Technology Review for June, 1971:
"The nature of the issues emerging from advancing technology and its side

effects is such as to emphasize the connectedness of things. Increasingly, issues
cannot be neatly divided into boxes labelled "oceans," "agriculture," "health,"
and so forth. This is no less true domestically than internationally, and again
raises the problem of integration of policy and activity. In the future, this inter-
connectedness will make current problems of international jurisdiction and co-
ordination appear relatively simple."
"Another problem that complicates the issue of policy integration is the com-

plexity and size of modern technological and organizational systems. This makes
the task of innovation exceedingly difficult. The problems of innovation in exist-
ing international organizations and their activities are well known today. They
can only be more difficult tomorrow. . . ."
"In fact, these new and intensified demands on international machinery will

severely strain the international political system as we know it today. Serious
questions arise as to the viability of existing patterns of international relation-
ships. Whether man and his political systems are capable of coming to grips
with these prosaic but politically demanding requirements will go a long way
to determining whether we ever have to worry seriously about global
catastrophes. . . ."
"In a different vein, we can point to what may be the hopeful beginning of

increased public interest, in some countries, in the substantive issues that have
been raised in this analysis, particularly environmental control and pollution.
It will surely take such public interest, expressed in political activity, to bring
about the kind of controls on man and his works, whether national or inter-
national, that will be required for survival."
"Accompanying this increased public interest in the protection of man's en-

vironment there seems to be, though much less clearly, a growing recognition
that governments do not have the right to act unilaterally in technological areas
when the effects may spread beyond national borders. It remains to be seen
how this recognition will develop, but it would be a prerequisite for any substan-
tial movement by governments in the direction of relying more heavily on inter-
national organizations in their own decision making...."

C‘ . . whatever the political developments of the next two decades, technologi-
cally related developments that are in some sense 'inevitable' will pose major
new international requirements. What the preferred course of evolution of the
international system should be to meet these new requirements must depend, in
part, on an evaluation of existing international machinery. Clearly, as a mini-
mum, a substantial amount of extremely difficult institution building and insti-
tution modification will be required internationally."
A logical starting point for a consideration of institutional arrangements is

the kind of functions which these institutions might perform. In general, they
are two: action functions and support functions.
Again functions would include:
Articulation and adoption of multi-lateral policies.
Formulation and adoption of international standards.
Operation of monitoring systems and archiving of data.
Implementation of multi-lateral regulatory and trade agreements.
Execution of multi-national action programs.
Funding environmental projects.
Adjudicating disputes.
Sunnorting functions would include:
Exchange of information.
Education and training.
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Analytical and research activities intended to develop the body of knowledge
required for decision making and to cast the results of these studies in a form
that can be conveniently linked to the mechanism by which public policy decisions
are made. An important attribute of this work is that it be completely objective
and free from political influence yet readily accessible to the political instrumen-
talities concerned with decision making.

It seems clear that the institutional arrangements would include the following:
Vigorous national efforts in both the support and operatio. al categories.
Strengthened and augmented activities of a coordinating nature carried on by

the specialized agencies of the United Nations System.
Coordinating activities carried on by the non-governmental national institu-

tions.
A small, high-level body within the United Nations, either within ECOSOC or

at a level equivalent to ECOSOC. The functions of this instrumentality which
might be called an Inter-governmental World Environmental Council would
be of importance to provide coordination and cohesion to the diverse activities in
the environmental arena within the U.N. System and among the U.N. Specialized
Agencies.
A non-governmental instrumentality capable of carrying on sustained analytical

research and planning activities of use and interest to inter-governmental agencies
and national governments. This kind of entity has been variously referred to as
an International Center for the Environmental (I.C.) and World Institution for
the Environment ( WEI).
The concept of a non-governmental international capability for environmental

areas is sufficiently important to merit further discussion.

RATIONALE

Although, on purely intellectual grounds, a strong case could be made for an
• executive agency at the international level in order to develop and implement
policies that would be universal around the world, it is highly unlikely that this
will be possible within the forseeable future.
Public policy decisions will be for the most part decentralized among sovereign

states, although international conventions and agreements will surely be made.
The most important step to be taken in the near future is to create an interna-

tional mechanism for developing a body of knowledge which has universal credi-
bility as well as constituencies of sufficient stature that their views are heeded in
individual nations. This appears to be the most effective way of introducing ra-
tionality and coherence into a decentralized system of decision making.

CHARACTER

It must be international in staff, governance and funding.
It must be non-political, open to all the nations of the world, and carefully in-

sulated from the political forces operative in inter-governmental organizations.
It must be advisory and analytical rather than possessing executive or adminis-

trative functions.
It must be in a position to cooperate closely with other non-governmental insti-

tutions at the international and national levels, as well as with inter-governmen-

tal organizations and national governments.
Its staff must be interdisciplinary.
It should have access to a large computer and be equipped with analytical lab-

oratories and shops for instrumentation research and development.

It should be organically linked to several regional problem-solving institutes in

areas where the environmental problems of developing countries can be vigorously

addressed in situ.
It must have a permanent as well as a visiting staff of the highest compet

ence.

FUNCTIONS

Comprehensive analysis of the impact of environment on man. This would in-

elude: ( a ) determination of levels of toxicity, (b) the psycho-social consequences

of overcrowding, ugliness, frustration, etc., (c) the economic costs of environ-

mental pollutants, and (d) offenses to human aesthetic sensibilities.

The impact of man on the environment. This would include the 
prediction of

. biome degradation or improvement through the use of 
biome modeling tech-
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niques, the management of tropical forests, determination of the progression of
soil erosion, technology assessment (e.g., climatic consequences of an increase of
CO2 or the possible depletion of 03 by supersonic transports), environmental im-
plications of man-made lakes, large-scale river diversion and ocean-to-ocean
canals with special attention to the anticipation of the consequences of new tech-
nologies before they have started processes that will be difficult to reverse.
The analysis of the potential for ocean productivity of food and minerals with

special attention to measures which will preserve the integrity of international
waters and optimize the food yield from the seas.
The formulation of options for global public policy in the field of energy con-

version with special attention to the most efficacious use of fossil fuels and the
energy requirements for recycling materials, as well as an assessment of the
threshold at which world energy production becomes a significant factor in the
environmental energy balance.
The analyses of the sources and uses of materials and the substitution of one

material for another and the policy that will be required to insure an adequate
supply of materials for centuries to come.
The application of systems analyses to an understanding of the global social

systems with the development of an hierarchy of computerized, multi-loop, feed-
back models that successively approximate the behavior of the real world.

Analysis of alternative processes for converting natural resources into goods
and services and for disposing of the waste from consumers use with particular
attention to technological controls that will minimize the deleterious effects of
environmental pollutants and nuisances.

GOVERNANCE

It has been suggested that such a center be established within the framework
of the International Council of Scientific Unions in a manner similar to that
employed in establishing Special and Scientific Committees. Governance would be
by a board on which would sit representatives of the adhering body (academies,
research councils, royal societies) as well as governmental observers. A special
advisory council would be made up of representatives of the U.N. System and
U.N. Specialized Agencies.

FUNDING

To rel eh a critical size for effectiveness, the principal center should be staffed
by about 300 physical scientists, life scientists, social scientists, engineers and
humanists, and each of four regional institutions in the developing countries
( South America, Africa, India and Southeast Asia) would be staffed by about
100 scientists and professionals. An approximation to the total cost including
support personnel and facilities could be reached by estimating $50,000 for each
scientist or professional. Funds would be provided by national governments
through the adhering bodies to the International Council of Scientific Unions.

Finally, it is important to stress the role of the regional institutions in the
developing countries that would be organically linked to the international center.
These would be problem oriented with particular attention to the matters of
immediate practical and environmental interest in the countries (water supply
and sewage disposal, ecosystem management, urbanization, soil erosion, agricul-
tural productivity, etc.). They would serve as catalysts in developing indigenous
environmental scientists and engineers and in fostering environmental literacy
and public awareness that economical developing and environmental enhance-
ment are not antithetical but really constitute a single concept.

JOINT COMMUNIQUE OF THE VI DARTMOUTH CONFERENCE

The sixth regular meeting of the representatives to the Dartmouth Conference
from the United States and the Soviet Union met in Kiev on the 12th to 16th of
July. (These meetings are known as the Dartmouth Conference because the first
meeting of this type took place at Dartmouth College in 1960. The four subsequent
meetings have convened alternately in the USA and the USSR). Problems of
Soviet-American trade relations were a principal subject of the exchanges at the
meeting as well as other problems important to the maintenance of international
peace and security.
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The participants exchanged views and advanced proposals aimed at achiev-ing a general lessening of international tensions and the improvement of the re-lations between the USSR and the USA. Both sides presented their ideas forworking more effectively toward world peace. The Soviet participants informedtheir American colleagues on the contents of the peace programme advancedby the XXIV Congress of the CPSU, that, in the Soviet view, presents a soundbasis for the improvement of international relations in this decade. The Amer-ican participants presented proposals on ways of promoting international co-operation, particularly in the fields of international trade, the strengthening ofthe United Nations, and the protection of the human environment.The participants were unanimous in considering that the improvement inSoviet-American relations would serve the vital interests of the Soviet andAmerican peoples and recognized the utility of promoting beneficial relations ofa permanent and stable nature.
The participants expressed their conviction that real possibilities exist forthe promotion of a greater volume of Soviet-American trade, for cooperation inthe field of industry and for more meaningful exchanges in the areas of science.technology and management. The preliminary meeting of minds which wasreached on certain trade matters was, in their view, a welcome development.They expressed the hope that this understanding would open the way to furtherand more effective promotion of Soviet-American commerce.The conference favored the normalization of trade relations, through theelimination of laws and practices which restrict the free flow of trade in non-strategic items, and felt confident that improvements in the conditions of tradecan be achieved despite existing differences in institutions, laws and customs.The conference expressed the conviction that the growth of Soviet-Americancommerce and other forms of economic cooperation would help to improve thepolitical climate and contribute to the settlement of outstanding political issues.In the course of the meeting, both sides stressed that the United Nations Or-ganization is an instrument of great importance for keeping world peace andinternational security.
Both sides agreed that the effectiveness of the United Nations for this purposeshould be strengthened. Both sides also agreed that this could be achieved if themember-states intensify their efforts to reinforce the authority of and use to the.utmost the resources available to the United Nations for maintenance of inter-national peace and security as well as for related purposes.The participants reached firm agreement on the importance of the humanenvironment and the necessity of cooperation in the rational development andutilization of natural resources and the enhancement of the quality of the en-vironment. Unless attacked vigorously, they agreed, this matter will reach criti-cal proportions within a matter of several decades.The rapidly increasing effect of industry, agriculture and other types of humanactivity on the environment, including the atmosphere and water, may lead after.several decades to dangerous disruptions in the natural processes of nature.It was agreed that urgent measures are needed to prevent environmental pol-lution on a national and international scale and to broaden studies Of the pos-sible consequences to the world and to human life resulting from the release ofheat and other influences.
The participants agreed that the rational utilization of the natural resourcesof our planet as a whole in the interests of mankind, as well as the healthyinter-action of human society with the environment, urgently require peacefulco-existence of states with different social systems. Close international coopera-tion is required, including the possibility of launching, by concerted efforts ofdifferent countries, important projects aimed at the conservation and rationaltransformation of the environment over long periods of time. The planning ofthese projects will require innovation in institutional arrangements by whichthe nations of the world may achieve appropriate cooperation. In this connec-tion, the American participants proposed the establishment of a World Envi-ronmental Institute. It was agreed that the Dartmouth Conference would con-tinue to consider and work on this matter.
It was felt that the foundations for future cooperation between the two coun-tries exist in the coordination of efforts in the space program between theSoviet Union and the United States, as well as the active participation of sci-entists of both countries in international programs of oceanic and atmospheric
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studies. The Conference also saw wide opportunities for develo
ping mutually

beneficial relationships in such fields as the prevention a
nd elimination of

disease.
The Conference agreed that the arms race must be brought to a

n end. As arms

expenditures decrease, part of the resources released shoul
d be used to liquidate

environmental pollution and for research into the impac
t of human activity on

nature.
Much attention in the exchanges was concentrated on disar

mament and reduc-

tion of armament problems. Conference participants agr
eed that the armaments

race, both in the nuclear and conventional fields, endange
rs the cause of interna-

tional peace and security and that the time is ripe for
 taking specific steps to

put an end to the arms race. Each specific step in the d
irection of general and

complete disarmament is a positive contribution to th
e improvement of the inter-

national climate. The Conference participants expres
sed hope that the agree-

ment reached on the 20th of May on the further progr
ess of Soviet-American

talks on the limitation of strategic armaments will 
be instrumental in arriving

at important decisions in the nearest future made in t
he interests of peace and

international security. The participants noted the ur
gent need of ending as soon

as possible the war in Vietnam. They expressed the
ir support of an early and

lasting peace in the Middle East. They also noted t
he importance of constructive

agreements, designed to improve the situation in
 Europe.

The exchanges in Kiev were conducted in the s
pirit of good will and candor.

The Conference participants are aware of t
he existence of contradictions and

divergent interests between the USSR and the 
USA, countries with different

social and economic systems and these diff
erences were reflected in the dis-

cussions. This notwithstanding, the part
icipants in the Conference recognize

that, given good will and a desire to arrive at
 mutual understanding, real oppor-

tunities exist for the improvement of r
elations between our countries. They

expressed the belief that the continuation
 on a regular basis of the Dartmouth

Conferences will maintain contacts wit
h each other for the good of the con-

structive goals these meetings have been 
called for.

Mr. SYMINGTON. What year was the latest 
Dartmouth Conference?

Dr. MALONE. That was July of 1971.

Mr. SYMINGTON. And it was David Roc
kefeller who went on that

occasion?
Dr. MALONE. It was David Rockefeller, yes

.

A particular noteworthy development of 
that conference was an

invitation to the leaders on the American
 side to visit with Premier

Kosygin. David Rockefeller and General 
Gavin, Ambassador Charles

Yost, and Senator Church spent an ho
ur and a half talking with

Kosygin.
I think the fact that the environment 

was discussed at such length

during that interview is auspicious.

Kosygin made four points. The first is t
hat they had let the en-

vironmental problem get ahead of them; s
econd, that it was "crucial,"

and I use that word as a direct quot
ation from the statement that

appeared in the New York Times. It was 
"crucial" that the United

States and the U.S.S.R. cooperate on en
vironmental problems • third,

that immense material resources would be
 required; and fourth, that

the most likely way to obtain these r
esources would be by arms

reduction.
I believe that this expression of opinion

 from someone in that posi-

tion is important, and I believe that it
 was a factor that led to the

agreement which you are discussing this w
eek.

That is the recent background. I think
 that the lesson to be learned

from this is that there is a role for private
 nongovernmental discussions

in leading to official agreements.

Now, if I might turn to the Stockholm 
process, I would first of all

comment on the appalling discrepancy 
between the press clippings I
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have seen since returning and my own impressions of the conference
as a representative, not of the United States in this case, but of the
International Council of Scientific Unions. In my view, the Stockholm
Conference on the Human Environment was a watershed in the for-
ward progress of mankind. Perhaps too much was expected of it. I
think much too much was made of controversy which prefaced the
substantive discussions.
Our own delegation from the United States was led by Russ Train

and Chris Herter, and I think of these six points I carried away with
me as being significant about the Stockholm Conference:
The first was the clearcut recognition of the magnitude of the prob-

lem of an infinitely increasing population, an infinitely increasing ca-
pacity to convert natural resources into goods and services, pressing
against the finite resources on our planet, Earth. We are going to have
to learn to manage things in a different way, and we're going to have to
learn how to divide up these finite resources in some equitable fashion.
The fact that the magnitude of this dilemma was clearly recognized

was the first point of importance. The second was that there were actu-
ally modest but discreet steps taken, in spite of the political noise that
was always in the background.
Third, the fact that more than 70 nations had made assessments of

their own environment and submitted those in report form, some good,
some bad, some indifferent, but each characterized by awareness of their
environmental problems.
Fourth, the agreement to establish an Earth Watch which will mon-

itor the changes in the human environment.
Fifth, an agreement to set in place in the United Nations system an

institutional framework to carry this on in the Environmental Coun-
cil. There were more members than I would have liked to have seen
personally, but it looks to me like it's viable. The Executive Director
has the proper authority. There is, as you know, a provision for an
Environmental Fund which will give this unit in the United Nations
some authority.
I think it was most important that it reports to the General Assem-

bly through ECOSOC, and not to ECOSOC itself.
Sixth, I would say that the enormous interest of the nongovern-

mental organizations. While there were approximately 113 missions
represented there, there were nearly 350 nongovernmental organiza-
tions. They have a very keen perception of the problem, and in view of
the magnitude of that problem we're going to have to use the multiply-
ing power in nongovernmental organizations, and draw upon the re-
sources they command in support of the task.
For those reasons, I think it was an important conference.
I might close by making a few remarks about the future plans of the

worldwide nongovernmental scientific community, which has the op-
portunity of meeting and discussing these problems without the politi-
cal debates that attend intergovernmental meetings.
Out of the Stockholm process, three things emerged:
One is the need for more knowledge. The second is a need for more

interdisciplinary cooperation. And third, for a closer interaction be-
tween decisionmakers and the scientific community.
I think that I might comment on the question you raised about the

New York Times report. That had to do, it is my understanding, with
resolution 20, which proposed the establishment of a World Environ-

80-787-72---11
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ment Institute, which was a mechanism to link together the nongovern-
mental scientific community with the intergovernmental organizations
and provide this sort of input. This was rejected by the conference,
but, through the skillful handling on the part of Christian Herter. it
was not killed permanently but deferred for later, more thoughtful
consideration, and there is opportunity for research and additional
new knowledge. and I think it's a misinterpretation of the rejection
of resolution 20 that led to the story that you cited in the New York
Times.
We in the International Council of Scientific Unions, which is made

up of the scientific communities such as our National Academy of
Sciences, the Soviet Academy of Sciences, the National Research
Councils, and the various inter-disciplinary units, have felt that we
have a major responsibility to fill in these gaps of knowledge, to open
up the dialog between disciplines and to encourage more interaction
between policy makers and scientists. Here are the things that we pro-
pose to do:
We are having a General Assembly in Helsinki in September of this

year. We are going to initiate there a planning process of undertaking
to close gaps of knowledge during the period 1975 to 1980, which we're
calling a global environmental period, or we call it the Long-term In-
vestigation on the Future Environment (LIFE).
We expect to spend 2 years in sorting out the kinds of gaps that need

to be filled. During those 2 years we expect to have about four
major conferences which will bring together not only the scientific
disciplines, but the policy decisionmakers, and at the end of those 2
years we expect to have a program which can be carried out, leading to
filling some of those gaps by the year 1980.
To give you an idea of the kinds of problems which we think can

be moved forward discreetly by 1980, there is an undertaking we have
underway to determine the toxicological effects of various contami-
nants.
Mr. SYMINGTON. May I interrupt at this point, Dr. Malone, to give

our chairman, Congressman George P. Miller, a chance to say hello
to you? He has to get on his way.
Chairman MILLER. I'm only sorry that I could not be here for all

of the hearings, but these days they're building lots of problems which
must be solved immediately, and I must get out of here by 11:30. But
I did want to come down here and pay my respects to you and to
congratulate you on the great contribution you have made to this
committee and to science generally, and to say that I subscribe to what
you are doing.
I hope that the committee can be of service and assistance in bring-

ing about the work that you are discussing now.
I believe thf,tt we've been shaken by environmental problems in this

country. I'm not too sure that the rest of the world is quite as aware
of them as we are.
I was particularly struck some years ago when I stopped over in

Zurich enroute to a meeting of the scientific attaches, in Belgrade, to
hear that they were experiencing at that time the same sort of thing
with respect to Lake Zurich that we have had with Lake Erie. It's not
limited to any place. It's a worldwide problem.
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It's going to take a lot of patience, I believe, to get it started, but
I think you are initiating this, you initiated it at Stockholm, and I
thank you for your part in it, and I just want to say that I'm sorry
I cont be with you in the future to help carry on some of this work,
but I can assure you that the gentleman on my left is quite competent.
He's well trained in the international field, and I'm certain that you
will hear from him in the future as a great leader in this field.
Thank you. If you'll excuse me, I have to get to an 11 :30 appoint-

ment.
Dr. MALONE. Thank you, Mr. Chairman.
I believe you know the place of affection you have won in the hearts

and minds of the scientific community over the years for your labors on
this committee.
Mr. SYMINGTON. Thank you, Mr. Chairman.
Dr. MALONE. Mr. Chairman, I have about 5 more minutes, or would

you prefer to go directly to your questions?
Mr. SYMINGTON. Why don't you go ahead?
Dr. MALONE. I was listing the kinds of problems which we feel need

to be tackled on an interdisciplinary basis and which can be moved
forward significantly to close the knowledge gaps by 1980.
A second problem that we will probably undertake is the modeling

of tropical forests. This is a development which is a method of analysis
which grew out of the International Biological Program that your
committee has long been familiar with and supported, and it
permits one to answer on a computer the question: What if I do this to
a tropic forest? As you know, a tropical forest embraces much of the
developing world, and it's a crucial problem, They are being raped at
the moment.
A third area is the management of coastal zones, which is the inter-

face between the land and the water and the source of much protein
development. Our knowledge here and our techniques of management
are in very bad shape and need concentrated attention.
A fourth problem, to illustrate the kinds of things that will emerge,

is the vexing question of what will happen to the global climate if the
carbon dioxide increases by about 20 percent by the year 2000, which is
the estimate that's now available. Today this cannot be answered.
With slight modification of the global atmospheric research pro-

gram, which has been planned for about 1977, one should be able to give
a pretty good answer to what will be the .effect if CO2 increases by
20 percent by using satellites to observe the atmosphere hydrodynamic
models to run on computers, with the objective of ascertaining what
would happen to the world circulation patterns.
Finally, we have the vexing problem, which can certainly be an-

swered by 1980 if not before, of the possible consequences of an in-
crease in the nitrous oxides at 60,000 feet because of SST travel by
about 1990. It is now clear that this is a meaningful scientific problem
and not a red herring. It may turn out to be a nonproblem. We think
it's possible to ascertain the reality of this problem, and measures
which might be considered as countermeasures, if it does turn out to be
a problem by 1980.
Those are the kinds of programs with which we are involved. The

CO2 problem is a joint undertaking of the International Council of Sci-
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tific Unions, a nongovernmental organization, and the World Meteoro-
logical Organization, a specialized agency of the U.N.
The tropical forest will be a joint undertaking of ICSU and

UNESCO under the enlargement of their Man and the Biosphere
program.
We expect the toxicology problem to be a joint undertaking of the

World Health Organization and ICSU.
Those are the general comments that I have, Mr. Chairman.
I would remark that, with respect to the absence of the Soviet

Union at Stockholm, it should be remembered that Stockholm only
prepared recommendations which will be transmitted to the General
Assembly, and the Soviet Union will participate in the decisions. No
decisions were made. Only recommendations were made in Stockholm.
Mr. Kunin, who is the science adviser to Maurice Strong, was pres-

ent in Stockholm and took an active part in the deliberations.
From my own conversations with Gvishiani and Academician

Vinogvadov, I am persuaded that we can move ahead and that we
can repair the slight damage which was done by the incompleteness
of the representation.
Thank you, Mr. Chairman.
Mr. SYMINGTON. Is Dr. Gvishiani related to Premier Kosygin?
Dr. MALONE. Yes, I believe he is his son-in-law.
Mr. SYMINGTON. I remember meeting Mrs. Gvishiana when Premier

Kosygin was here for the Moscow tals, and she served as his hostess.
I think, while he was here.
Dr. MALONE. I was particularly pleased, in talking with Gvishiani,

in that he felt that the proposed East-West Center that Dr. Handler
discussed last week before this committee might be the vehicle
for carrying on the sort of work which was not voted in under our
resolution 20 in Stockholm.
Mr. SYMINGTON. YOU mentioned the problems of the tropical for-

ests. What's happening to the tropical forests that we should be con-
cerned about?
Dr. MALONE. They're being exploited. They are not being man-

aged. They're not being renewed. The forestry practices are to treat
them as a one-time resource, which once exploited is gone, and we
simply can't do that any longer.
Mr. SYMINGTON. Who is doing this, and in what areas of the world

is t the most serious?
Dr. MALONE. Brazil. All through Latin America you find this. W. e

had a metting in Canberra, Australia last September of ecologists
from the less developed countries, and their number one recommen-
dation was that the less developed countries were not paying sufficient
heed to the degradation of their ecosystems, and chief among those
was the degradation of the tropical forests.
Mr. SYMINGTON. What is the result of the degradation of the trop-

ical forests?
Dr. MALONE. The unavailability of wood.
Mr. SYMINGTON. Of wood?

- Dr. MALONE. Yes.
Mr. SYMINGTON. Just for wood's sake, or for use in further produc-

tion?
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Dr. MALONE. Also the fact that as the delicate interrelationshipamong the many elements of the forest is interrupted, the soil losesits productivity and becomes hard and baked and not capable ofnourishing plant life of any kind, a consequence of the slash burntechnique as it's often referred to.
Mr. SYMINGTON. In other words, when you use the expression"tropical forest," you're not referring only to indigenous trees but tothe potential they hold for agricultural development if properly used?Dr. MALONE. Yes.
Mr. FREY. Will you yield, Mr. Chairman?
Mr. SYMINGTON. Yes.
Mr. FREY. I assume the problem that comes up is that the nationsthat are undeveloped, in essence, have said, "Well, you know you de-veloping nations have done this anyway, and now you're just trying tohold us down." Is that true?
Dr. MALONE. Yes. It was not as great an issue as I had expected itto be, and I attribute the containment of this issue to the fact thatMaurice Strong very early recognized that this would be a problem,convened a group of experts in Switzerland, read their report, andheld four conferences among the less developed countries. So muchof the steam was taken out of this issue. Ile, in fact, helped to supportthe conference on this problem we had in Canberra under the auspicesof the Tnternational Council of Scientific Unions.Mr. FREY. I was down in Brazil on another matter recently, and oneof the things that really impressed me was the movement in the coun-try, but also the complete lack of concern over any of the problemsof the environment or pollution. They just really weren't concernedabout it. I think it came up in the sewer question, and they indicatedto me somewhat they weren't going to spend this money on all thesewaste processing plants and that they didn't have time to do it rightnow and that they didn't have the money to do it, and this was onlythe concern of a developed country, which they were on their wayto becoming.
Dr. MALONE. That is the view of many of the Government people.The scientists in these countries are deeply concerned over these prob-lems and they are looking for ways to communicate their concern totheir own Governments. This is one of the needs that was expressedin Canberra, some mechanism by which the Governments could bemf) de aware of these problems.
I think that in a small way Stockholm was a step toward develop-ing that awareness.
Mr. FREY. But do you think it's a fair statement to say that thisGovernment awareness, especially in the underdeveloped countries,outside the scientific community, just doesn't exist? Maybe awarenessis a bad word. Maybe they're aware of it, but they don't care.Dr. MALONE. I heard Madam Nehru talk in Stockholm, and Ifelt that she had a fair appreciation of the problem.
Mr. FREY. But again, is this general or just a specific instance?Dr. MALONE. You're correct.
Mr. SYMINGTON. Can we consider the tropical forest, for example,.as a resource of mankind, not simply of the nation where it exists,because of its relation, let's say, to the CO, problem? If we did that I
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suspect we might be more willing to consider assisting in the preser-

vation of it.
Is that a fair statement?
Dr. MALONE. That's a fair statement; yes, sir.
Mr. SYMINGTON. You mentioned the production of CO2 and the out

of balance with the needs of humanity.
How does this come about?
Dr. MALONE. Through the using up of fossil fuels to generate energy.

Mr. SYMINGTON. And CO2 is consumed by plantlife ?
Dr. MALONE. Yes,sir.
Mr. SYMINGTON. What percentage of the plantlife consuming CO2

is terrestrial as distinct from oceanic?
Dr. MALONE. I can't give you the precise numbers on that, but the

water is by far greater than the land, because the water covers about

70 percent of the earth's surface, as you know.
Mr. SYMINGTON. I had heard the figure as high as 70 percent at-

tributed to the photosynthesis process in the ocean, and 30 percent on

the land.
Is that the figure that is bruited about in scientific circles, or did

some individual decide to suggest it?
Dr. MALONE. That turns out to be almost exactly the distribution of

land versus water, so I would assume that the rate per square foot w
as

equal.
Mr. SYMINGTON. One difference being we haven't exploited the oce

an

bottom the way we have our land surfaces, certainly. I am wonderi
ng

if one could extrapolate the effect of the CO2 problem of destro
ying

the tropical forest in its entirety. I know people in Brazil are urg
ed

to 0.0 West and knock down the trees and set up industry.

Have any predictions been made on the effect that this would ha
ve

there or in other parts of the world, Africa, Asia, where the tro
pical

forest plays such an important ecological role?
Dr. MALONE. That is precisely why we think it's important to m

ake

a major research undertaking in constructing what they 
call eco-

system models of the tropical forest, so that you can answer the "w
hat

if" question by use of computerized models before it actually 
happens.

MI'. SYMINGTON. The Soviet Nation and the American Nation
 are

not strong in tropical forests per se themselves, but they've e
ntered

into this Environmental Agreement. I'm wondering if any
 of their

efforts will be exerted to assist other countries in the solution of 
their

problems, especially as they impinge on the total world situ
ation, or

whether they will be confined, in large part, to problems tha
t we di-

rectly share between us, the more immediate problems.

Dr. MALONE. From tal king with Gvishiani, who is influentia
l in this;

Vinograduv, who is Vice President of the Soviet Academy
 and has

a keen appreciation of these things; and Fedorov, I wo
uld say that

I'm less optimistic that they would take more than a paroch
ial interest

in the kinds of probl ems you are talking abo'it.

Mr. SYMINGTON. Mr. Frey, do you have another question?

Mr. FREY. Mr. Chairman, I would be happy to yield to the 
gentleman

from Texas.
Mr. SYMINGTON. Mr. Price?
Mr. PRICE. I just wanted to, along the line of your questio

ning, bring

up again for the record, that in my travels I've run into L
erner Labora-
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tories down in the Bahamas. They are implanting strontium 90 in the
brain of sharks at 10 times the lethal dose that would kill a human
being, and they think if they can perfect a vaccine, we could vaccinate
mankind so he wouldn't be subject to fallout.
But along this line of environment, what we're talking about, they're

also doing experiments such as putting electrodes in various mammals
of the sea, spreading them throughout the world, monitoring them by
satellite, thence down to the computers, and you can tell immediately
and spontaneously where this pollution of our environment is in rela-
tion to the water anyway, and I guess really that's our most necessary
ingredient to live.
I think it's a fascinating and fantastic idea because it seems that the

good Lord put in a detection system in all of these animals of the seas,
so they can immediately detect when their environment is being
tampered with, and at parts per billion instead of the parts per million
mechanisms which mankind has been able to develop.
I think it's very fascinating and something that both countries could

get involved in, with this already built-in device. Could more atten-
tion be put in this area
Dr. MALONE. Let me say, sir, that I agree with you and that my own

position is not so much of apprehension over environmental crises, but
appreciation of the opportunity to take advantage of the increased
capacity we have to do things, to elevate the lot of mankind by using
energy to augment the work performing power of the human muscle,
by using computers, telecommunications, to extend the logic perform-
ing information procesting capabilities of human minds.
We are, for the first time in the history of mankind, coming within

reach of being able to provide the primitive needs of food, clothing,
shelter, and the amenities which give meaningful existence to every-
body, regardless of the strength of their muscle or the astuteness of
their mind. This is an awesome thought and it's an opportunity which,
if we seize, can certainly elevate the lot of all mankind. It's that
positive sort of approach rather than the one of protecting mankind
from annihilation that I like to associate with the environmental
problem.
Mr. PRICE. I have another question.
The TTnitecl States and the U.S.S.R. environmental agreement con-

tan a statement to the effect that the United States and the U.S.S.R.
attach great importance to the problems of environmental protection.
As long as I've ever been able to recall, the Soviet Union has empha-
sized that its resources are without limit. Furthermore, the pressures
within the Soviet Union to meet even higher production quotas would
tend to indicate that there is something less than great concern within
the U.S.S.R. regarding their environmental problems.
I wonder if you could comment on whether the Environmental Pro-

tection Agreement in particular signals a Soviet willingness to com-
promise increased economic growth in the interest of fighting pollu-
tion and conserving resources?
Dr. MALONE. Yes, I think it does and I would offer as a bit of evi-

dence the fact that in the next Dartmouth Conference, which will be
held in Dartmouth as a matter of fact in October of this year, the pre-
liminary conversations with the Soviets have indicated a desire to have
the participation of Dennis Meadows, who authored the book, with
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which you're familiar, "The Limits of Growth." So that to me is a,
signal that they recognize that resources are finite and cannot be in-
finitely exploited.
Mr. PRICE. The topic of environment, particularly protection of the

environment within this country, is of major current interest as you
know. Accordingly, a great deal of Federal, as well as private re-
sources, are being made available to address the many problems.
Could you please make an attempt to compare the relative emphasis

given the environment, and environmental protection in particular, in
the Soviet Union? Do you have any feelings for the amount of money
the Soviet Union is making available for the study of the environment?
Dr. MALONE. No. I don't have any sure estimates. My guess would

be that at present their outlay, as a percentage of their gross national
product, is smaller than ours. In both cases, it's on the order of a few
percent. Except for that qualitative comparison, I don't have a pre-
cise figure.
Mr. PRICE. I want to thank you for appearing here this morning. I'm

sorry I had to leave and testify in another committee awhile ago.
That's all I have, Mr. Chairman.
Mr. SYMINGTON. Thank you, Mr. Price.
Was the SST problem discussed in Moscow in those discussions of

the agreements with the Soviet Union?
Dr. MALONE. I was not a participant in that, but in the press release

that I did see, Dr. MacDonald referred to a discussion of that and it
was identified as the kind of problem which can be worked upon.
Mr. SYMINGTON. You mentioned in your testimony today that it is

a real problem, it's not a red herring. What exactly is the problem?
Dr. MALONE. The problem is that at 60,000 feet, which is the height

at which SST's would operate, you are in the photochemically active
portion of the atmosphere. The density is quite low and what one calls
the residence time of a contaminate injected is on the order of weeks
because of the stability of the atmosphere compared to the lower
portion where it washes out in a matter of days.
The particular problem then is the nitrous oxides which are emitted

as part of the combustion process in the SST, interacting with ozone,
which is the three molecule form of oxygen, which tends to convert
some of the ozone into oxygen. Ozone is important because it is a
filter for ultraviolet, and if we get too much ultraviolet in that part of
the spectrum, it could have deleterious effects on a rather delicate bal-
ance, which has been built up over the last 3 million years.
Mr. SYMINGTON. Could you describe those effects? What happens if

you have too much ultraviolet? Is it dangerous to human systems here?
Dr. MALONE. The potential danger—and I want to stress that it's

not possible today to provide categorical answers—for example, would
be to increase the incidence of skin cancer, which is related to the ul-
traviolet light.
I wish to be perfectly clear that I am not saying this is going to hap-

pen. I say it is a problem which is a meaningful scientific problem, and
a problem which we now think we can go about answering.
Mr. SYMINGTON. In what time frame?
Dr. MALONE. I think that we can answer it within 3 years.
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Mr. SYMINGTON. The answer being whether or not it's a problem,
right?
Dr. MALONE. Yes.
Mr. SYMINGTON. Not what to do about it, other than to stop flying?
Dr. MALONE. The Department of Transportation, I think, has budg-

eted $7 million, which is the largest single agency appropriation for
any kind of conscious or inadvertent weather modification.
Mr. SYMINGTON. I'm interested in the Soviet sharing. I'm interested

in the Soviet's willingness to discuss the 'problem because they're try-
ing to market their planes, especially while we haven't built our own
yet.
Yes, Mr. Price.
Mr. PRICE. I had a little experience in this area recently in being

privileged to fly an aircraft at 80,000 feet at 2,200 miles an hour, which
is faster than the muzzle velocity of a 36 caliber bullet, and evidently
I exposed myself to a lot of radiation.
We have this type plane, and so do the Soviets now, which are much

faster and they're flying at higher altitudes than the SST, and they
claim that it will sustain Mach 3, which it won't.
But anyway we have planes flying now at much greater altitudes.

I'm quite interested in it, and I don't quite understand.
Are you saying that if we put up massive fleets of these planes,

rather than a few, then there is where you run into the problem of
the chancre of atmosphere?
Dr. MALONE. Precisely. There's where it becomes a problem, the

answer to which we do not know.
Mr. PRICE. And the problem is the exhaust from these aircraft?
Dr. MALONE. Yes. If you postulate 400 SST's flying on an average

of 9 hours a day at 60,000 feet, then you calculate the amount of NO.,
the nitrous oxides which are emitted. Then it is possible—and I stress
only that it is possible—I'm not saying it's a foregone conclusion—
happily it will turn out to be a nonproblem, but it is possible—that
this many SST's would emit sufficient nitrous oxide to decrease the
ozone content sufficiently to allow the ultraviolet light to come down
to the ground.
Mr. SYMINGTON. The threat isn't so much to the pilot of the plane

as it is to the people down below, if there is a threat?
Dr. MALONE. Yes, that's right.
Mr. SYMINGTON. Is there any way to compensate for that in some

way by restoring the balance in an artificial fashion?
Dr. MALONE. I don't know. I suspect there is. There are all kinds of

technological fixes which can be considered. I don't•have a nice handy
little proposal in my pocket.
Mr. SYMINGTON. Is anybody working on that?
Dr. MALONE. I'm sure there are people working on that.
Mr. SYMINGTON. I would like to find out.
Alone: those lines, on the 00, emission problem for the burning of

fossil fuels and the destruction of plantlife, which could soak it up,
do we have another artificial process for separating the oxygen out
of 002 the way the plants do it?
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Dr. MALONE. Not to my knowledge.
Mr. SYMINGTON. Is that something we've tried to do and failed?
Dr. MALONE. No. There is the possibility that you could counteract

the warming effect of the increase of CO2 by injecting into the en-
vironment particulates which would reflect back and hence cool the
atmosphere. This is a hypothesis. This can be tested, and I'm sure it
will be tested on mathematical models.
Mr. SYMINGTON. There's no way to capture the CO2 as it leaves and

to feed it to a plant at that point is there?
Dr. MALONE. No.
Mr. SYMINGTON. It just gets out before you can do that?
Dr. MALONE. Yes.
Mr. SYMINGTON. And then it goes up ?
Dr. MALONE. Yes.
Mr. SYMINGTON. As a former English major, I'm afraid I can't dig

too deeply into these scientific mysteries, but this suggests areas where
we ought to be working with the Soviets. That is, for example, in the
search 1 or new energy sources that don't require the burning of fossil
fuels and the emission of CO2.
Mr. Price, do you have any further questions?
Mr. PRICE. Nothing other than that, as the chairman knows, I have

great concern that we have accelerated, it seems to me, in this area and
the United States feels that they should pay their full share in carry-
ing out the environmental protection. You and other gentlemen who
attended workshops, or agreements, or whatever you might want to
call them, I feel that it's your duty as our representatives to see to it
that we don't do all the work and they get the benefits from our efforts.
I think it should be a mutually shared effort and see that it's adhered
to in this area. Do you have any comments on that?
Dr. MALONE. That's an eminently reasonable position and one with

which I would associate myself.
Mr. PRICE. That's all I have, Mr. Chairman.
Mr. SYMINGTON. Thank you, Mr. Price.
At Stockholm was there any discussion of the earth resources satel-

lite as a monitoring device for preserving the environment and, if so,
were there any apprehensions expressed concerning the use of this
information, sharing of the cost of it, et cetera?
Dr. MALONE. Yes, there was some discussion of that. I did not sit on

the particular committee. They broke down into various committees.
There is great interest all around the world in the potential of the

earth resources satellite, and I thinl: it's generally h1d to be a very
powerful tool in our array of this technology to work on the
environment.
Mr. SYMINGTON. I would be surprised if, particularly in Sweden,

they didn't raise some serious question about the legality of using this
device to secure information that might be considered the sovereign
privilege of the host country. At the U.N. a couple of months ago when
I went up there for a day to see what they were worried about, the
Swedish Ambassador headed a small delegation of U.N. ambassadors
strongly urging me to suggest that the State Department work out
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some details of the international law implications of these flights be-
fore we fly them.
The State Department said, "Well, we don't really know enough

about what we're going to learn to speak intelligently to the problem
of how to share it."

Nevertheless, when NASA came before us to get the money, they
seemed to have a very good idea of what they were going to learn, and
so I would have thought that the subject would have come up; but as
far as you know it didn't hit the fan, at least in that part of the world?
Dr. MALONE. No. You may recall at the Joint Symposium that was

held last year by this committee and Senator Magnuson's committee,
Bengt Lundholm from Sweden was one of the ardent advocates of the
earth resources satellite.
Mr. SYMINGTON. It certainly may prove to be a very valuable device,

won't it, in helping to solve some of the problems that we have?
Dr. MALONE. Yes.
Mr. SYMINGTON. At the moment I have no further questions, and if

Mr. Price doesn't, we thank you very much, Dr. Malone, for an ex-
ceedingly interesting and stimulating conversation that we've had
with you.
Dr. MALONE. It's been a privilege and a pleasure to visit with you,

sir.
Mr. SYMINGTON. I hope to see you again soon.
Tomorrow is our final day of the hearings on the Moscow agree-

ments. Our witness will be Dr. Roger Egeberg, Special Assistant for
Health Policy of HEW, and he will testify on the medical science and
health agreement.
This meeting is adjourned.
(Whereupon, the committee was adjourned at 12:05 p.m., to recon-

vene on Wednesday, June 21,1972, at 10 a.m.)
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HOITSE OF REPRESENTATIVES,
COMMI1TEE ON SCIENCE AND ASTRONAUTICS,

SUBCOMMITTEE ON INTERNATIONAL
COOPERATION IN SCIENCE AND SPACE,

TV aghington, D.C.
The subcommittee met, pursuant to adjournment, at 10 a.m. in room

2318, Rayburn House Office Building, Hon. James W. Symington(chairman of the subcommittee) presiding.
Mr. SYMINGTON. The subcommittee will be in order.
This is the fifth and final day of the hearings before the Subcom-

mittee on International Cooperation in Science and Space on the co-operative agreements between the United States and the Soviet Union
on science and technology, medical science and public health, environ-
mental protection, and space.
Our witness this morning is Dr. Roger 0. Egeberg, Special Assistant

for Health Policy, Department of Health, Education, and Welfare,
who will discuss the cooperative agreement on medical science and
public health. Dr. Egeberg was the chief architect of that agreementfor the United States, he participated in the negotiations in Moscow,
and he recently returned from Stockholm, Sweden where he repre-
sented the Department of Health, Education, and 

Sweden,
at the U.N.Conference on the Human Environment.

Dr. Egeberg was visiting other countries in connection with his Eu-
ropean efforts and cut that visit short to be with us today to give us
the benefit of his reflections on these agreements. For that we are
deeply grateful.
In addition to the position Dr. Egeberg holds in the Department of

Health, Education, and Welfare, he also serves as special consultant
to the President for health affairs.
We welcome you to the subcommittee, Dr. Egeberg, as well as your

colleagues who accompany you this morning. Of course, John Zapp,
our old friend, we know well. Perhaps you would give us the names
of your other colleagues at the witness table. We welcome your
statement.
Dr. EGEBERG. Yes may I start by introducing the people at the table.

On the extreme left, your right, is Dr. Theodore Cooper, who is the
(169)
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Director of our Heart and Lung Institute at the National Institutes of
Health.
Next is Dr. Kevan, pardon me, he insists he is "Mr.," but I will call.

him "Doctor." At this time he is Special Assistant to the Director, Of-
fice of International Affairs, Office of the Assistant Secretary for
Health and Scientific Affairs, DHEW.
On my right, as you know, is Dr. John Zapp, who is Deputy Assistant

Secretary for Legislation on Health, and on his right is Dr. Frank J.
Rauscher, who is the Director of the National Cancer Institute, Na-
tional Institutes of Health, and beyond him is Dr. David P. Rail, who
is the Director of the National Institute of Environmental Health Sci-
ences, National Institutes of Health.
(The biographical sketch of Dr. Egeberg follows:)

ROGER 0. EGEBERG, M.D.

Dr. Roger 0. Egeberg was designated July 1, 1971 by President Nixon to be
Special Consultant to the President on Health Affairs and Special Assistant to
the HEW Secretary for Health Policy.
In his dual role Dr. Egeberg's responsibilities focus upon presenting the Ad-

ministration's health initiatives to the Nation and relating those to the long-term
health requirements of the country.

Prior to his assumption of these duties Dr. Egeberg served as Assistant Secre-
tary for Health and Scientific Affairs from July 18,1969.
Dr. Egeberg was born in Chicago, Illinois, November 13, 1903. He attended

elementary and secondary schools in Chicago, Oslo, Norway and Gary. He
received his B.A. degree from Cornell University, Ithaca, New York in 1925,
and his M.D. from Northwestern University, Evanston, Illinois, in 1929.
Dr. Egeberg served in the U.S. Army Medical Corps from 1942 to 1946 ( Major-

Colonel ) and was personal physician and aide-de-camp to General of the Army
Douglas MacArthur, 1944-45.
Following post-graduate training he practiced medicine, specializing in internal

medicine in Cleveland, Ohio from 1932-42.
He was Chief of Medical Services, VA Hospital, Los Angeles, California 1946-

56; and Medical Director, Los Angeles County Hospital 1956-58. Professor of
Medicine, University of California at Los Angeles, 1948-64; and the College
of Medical Evangelists (now Loma Linda University School of Medicine) Loma
Linda, California 1956-64. He was a Professor of Medicine, University of South-
ern California, 1956-69 and Dean of the School of Medicine, USC, 1964-69.
Dr. Egeberg served as a member of the President's Advisory Commission on

Narcotic ana Drug Abuse. He was a member of the National Advisory Cancer
Council, 1964-68; the Special Medical Advisory Group to the Veterans' Admin-
istration, 1965-69, and Chairman 1968-69; and the California Board of Public
Health President 1963-68. He was Chairman of the Governor's Committee for
the Study of Medical Care and Health in California from 1959-60, and Chair-
man of the California Committee on Regional Medical Programs, 1967-69.
He is a Diplomate, American Board of Internal Medicine; a Fellow of the

American College of Physicians and member of the American Medical Associa-
tion.
Dr. Egeberg has published numerous articles in professional medical and scien-

tific journals, his particular field of interest being the deep mycoses.
He is married to the former Margaret MeEchron Chahoon and they have three

daughters, Dagny, Sarah, and Karen and one son Roger Olaf.

Mr. SYMINGTON. We welcome all you gentlemen here this morning.
Thank you.
Dr. EGEBERG. Dr. Cooper and Dr. Rall were among those on our

last trip to the Soviet Union. I have a prepared statement that I would
like to read to you, if 'I may start off with that.
Mr. SYMINGTON. Yes.
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STATEMENT OF ROGER 0. EGEBERG, M.D., SPECIAL ASSISTANT TO
THE SECRETARY FOR HEALTH POLICY, OFFICE OF THE SECRE-
TARY, DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE;
ACCOMPANIED BY JOHN S. ZAPP, D.D.S., DEPUTY ASSISTANT SEC-
RETARY FOR LEGISLATION (HEALTH), DHEW : THEODORE
COOPER, M.D., DIRECTOR, NATIONAL HEART AND LUNG INSTI-
TUTE, NATIONAL INSTITUTH OF HEALTH, DHEW ; DAVID P.
RALL, PH. D., DIRECTOR, NATIONAL INSTITUTE OF ENVIRON-
MENTAL HEALTH SCIENCES, NATIONAL INSTITUTES OF HEALTH,
DHEW ; FRANK J. RAUSCHER, JR., PH. D., DIRECTOR, NATIONAL
CANCER INSTITUTE, NATIONAL INSTITUTES OF HEALTH,
DHEW ; AND ROBERT A. KEVAN, SPECIAL ASSISTANT TO THE
DIRECTOR, OFFICE OF INTERNATIONAL AFFAIRS, OFFICE OF
THE ASSISTANT SECETARY FOR HEALTH AND SCIENTIFIC AF-
FAIRS, DHEW

Dr. EGEBERG. Mr. Chairman, and members of the subcommittee,
it is a pleasure for me to appear here today to have the oppor-
tunity to present to you what I believe to be a program which
holds great promise, not only for the two great powers involved, but
for all mankind: The United States-Soviet Union agreement on co-
operation in the field of medical science and public health. It is a
common effort toward a common goal: the end of human suffering and
pain. A goal which I am convinced offers us a 'basis for world order,
a sense of community among men, and ultimately a road to world
peace.
I would like to emphasize how seriously the people we talked with

in the U.S.S.R. felt about this as a mechanism toward peace. We
had been there twice, and on the first trip we spoke with many people
on health, health research, delivery of health care, and teaching of
health sciences. Emotionally and sometimes with tears in their eyes,
they kept saying health is the neutral communication medium. Health
is the neutral subject that we can talk about and through which we
can keep the doors open for others. They frequently said: "We must
keep communicating in the field of health."
The health cooperation agreement is the only one of those signed

at the President's summit meeting with the Soviet officials that is
based on a long history of exchanges of information and scientists
between the United States and the Soviet Union, all of which have
been accompanied by strong feelings of mutual understanding arid
respect. I would like to take a few minutes here to review for you the
events that brought us to the signing of this new and significant
agreement.
For many years, there have been informal contacts between Amer-

ican and Soviet biomedical scientists, especially at international pro-
fessional meetings, as is traditional in the medical profession. A hiatus
occurred in these relationships when the Soviet Union withdrew from
the World Health Organization in 1950. They did not return to that
organization until 1957. However, this isolation of Soviet medicine
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was broken with the establishment of a direct informal relationship
between U.S. and U.S.S.R. medical scientists which first developed
in 1955.
Then in January 1956, a severe outbreak of poliomyelitis in the

U.S.S.R. prompted the Soviet Government to request permission to
send a group of specialists to the United States to study our progress
in the control of this disease. The Soviet visitors were impressed with

our research on poliomyelitis and the vaccine work of Dr. Albert B.
Sabin and Dr. Jonas Salk. As a result of this visit, over 12 million
children of the Soviet Union received the Salk vaccine between 1957
and 1960.
In 1958, Soviet authorities started using the Sabin attenuated live

vaccine and inoculated over 91 million persons between 1959 and
1963, experiencing the same success as we did in the elimination of
poliomyelitis as a major disease threat. Incidentally, two of the Soviet
medical scientists on the team that initially visited the United States
were awarded the coveted Lenin Prize in 1963 for their part in this
cooperative effort.
In February 1956, a U.S. microbiology and epidemiology group

spent 30 days in the Soviet Union visiting 25 medical institutions and
organizations in Moscow, Leningrad, Kiev, Kharkov, and Sukhumi.
With this visit, the first reciprocal exchange had been completed, and
it was considered mutually beneficial by all parties concerned. As a
result, many others subsequently followed.
In June of 1956, the State Department proposed a formal program

of exchanges and the Soviet Government agreed, resulting in a meet-
ing in Washington in October 1957. In response to an initiative by
the Soviet Embassy, agreement was reached early in January 1958
to include a health section in the official overall exchange document.
The first U.S.-U.S.S.R. general agreement for exchanges in selected
fields was signed on January 27, 1958. This launched the formal basic
U.S.-U.S.S.R. exchange program with responsibility for the adminis-
tration of the health section of the agreement delegated to our Depart-
ment and its counterpart, the Soviet Ministry of Health. There have
now been 38 American delegations to the Soviet Union and 32 Soviet
groups to the United States. In addition to these exchanges of dele-
gations, a total of 194 individual American and Soviet medical
scientists have participated in the program, conducting personally
planned studies and research in their special fields of interest with
their counterparts in the other country.
But this is enough of past history, Mr. Chairman. I have taken

the time to review our early experience in this program for one
extremely important reason. It is significant to note that in 1956 with
the informal exchanges beginning with the polio group and again
when health was included in the official overall U.S.-U.S.S.R. agree-
ment signed in 1958, the Soviets took the initiative in proposing
cooperation in health. Since that time, the exchange program in health
has gone on despite serious foreign policy differences between the
two countries and periods of strained relations with respect to other
exchanges under the overall agreement. The direct line of communi-
cation authorized between the Department of Health, Education, and
Welfare and the Soviet Ministry of Health has remained constant
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and cordial over the years which supports the thesis that health has
the capacity to transcend political and cultural barriers between
nations.
Based on our experience in health exchanges with the Soviets, we

were encouraged to explore possibilities for broadening these activi-
ties. The program that was being carried on, useful as it was, had
several deficiencies. The exchanges, both of delegations and of indi-
vidual scientists, were unrelated and not a part of an organized plan
of cooperation, they were generally of short duration, and they were
more informative and orientation-oriented than conducive to a con-
tinuing in-depth examination of a particular disease or public health
problem.
It was decided therefore that the Department of Health, Educa-

tion, and Welfare should take the initiative and propose to the Soviets
a revision of the program to make it a planned long-range continuing
collaboration on health problems of mutual concern. Under this con-
cept, health subject areas of interest to both countries would be selected
and a jointly developed work plan would be prepared for a coordi-
nated research effort. A key factor in our thinking was that the overall
planning and direction of new programs should be at a high level.
Accordingly, the establishment of a U.S.-U.S.S.R. Joint Committee
on Health Cooperation, composed of senior health officials, was in-
cluded in our proposal.
As you may know, Mr. Chairman, a U.S. Delegation of Health

Services Research visited the Soviet Union in October 1970. I had
the privilege of serving as chairman of this delegation. It was decided
that in my capacity at that time of Assistant Secretary for Health and
Scientific Affairs, I should personally deliver to the Soviet Minister
of Health, Dr. Boris V. Petrovsky, a letter over my signature propos-
ing this new approach to the health exchange program. Our delegation
was warmly received, and Dr. Petrovsky expressed interest in our
proposal. Subsequently, we received a favorable response, and nego-
tiations were undertaken to jointly develop the necessary details. Fol-
lowing extensive discussions, it was agreed that Secretary Richard-
son and Minister of Health Petrovsky would exchange letters express-
ing agreement to restructure and to expand the exchange program to
a more long-range truly collaborative effort on common problems in
the field of health. These letters were exchanged on February 11, 1972,
and provided for the establishment of a U.S.-U.S.S.R. Joint Commit-
tee for Health Cooperation to develop and plan the new program. The
letters also confirmed an earlier consensus that the initial three areas
of cooperation would be in cancer, heart diseases, and environmental
health.
The first meeting of the joint committee took place in Moscow dur-

ing the week of March 27, 1972. The designated members of the com-
mittee on the U.S. side were myself as the American cochairman Dr.
S. Paul Ehrlich, Jr., Director of the Office of International Health, as
the alternate cochairman and the Directors of those Institutes of the
National Institutes of Health responsible for the three fields selected
for the initial programs of cooperation: The National Cancer Institute,
the National Heart and Lung Institute, and the National Institute for
Environmental Health Science. Dr. Cooper and Dr. Rail were there.

80-787-72--12
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On the Soviet side, Deputy Minister of Health Dmitri Venediktov
was designated to be cochairman Dr. Oleg Shchepin, Director, For-
eign Affairs Section Ministry of Health, as the alternate cochairman;
and the directors of the three principal Soviet counterpart Institutes
concerned with research in cancer, heart diseases, and environmental
health.
The meeting took place in a very friendly and cooperative atmos-

phere, and excellent rapport quickly developed among the members
of the committee. The counterpart Institute directors held separate
meetings and identified specific areas for collaborative research in the
three agreed-upon specialized medical scientific fields. There was no
niggling, there was a good attitude on both sides, we would discuss it
frankly and do our giving and taking. It became apparent in these
discussions that there was much to be learned by both sides since the
Soviets are strong in some areas and we are more advanced in others.
By sharing experience, data, and resources unnecessary duplication
of expensive research will be avoided, and there is the prospect of
achieving more rapid progress as a result of combined and coordinated
research efforts.
The results of this first meeting of the joint committee provided a

sound foundation for the preparation of a higher level agreement
which would formalize the commitment of both governments to the
proposed program of cooperation in medical science and public health.
A mutually acceptable text of an agreement was completed and signed,
as you know, on May 23 during the President's summit meeting with
the Soviet Officials.
I would like to emphasize a highly important element in this agree-

ment which did not exist before the exchange of letters between
Secretary Richardson and Minister Petrovsky : the planning and the
execution of joint research activities according to an organized work
plan. The earlier exchanges of delegations were for relatively brief
visits, usually for about 3 weeks, touring various medical institutions
in the specialized field previously agreed upon for the exchange. Like-
wise, the individual American and Soviet scientists who participated
in the program prepared their own research plans according to their
own interests and totally unrelated to other activities in the program.
However, it is abundantly clear that all of these exchanges had a
broader value beyond the vested interests of the individuals involved.
They provided a firm base of mutual understanding and friendship
between the American and Soviet medical communities. These people
were often taken into the homes of such people we visited. They were
in our home and were taken to our laboratories when I was with the
University of Southern California. They began to see our way of
life. They began to see in many ways we were not so different from
them.
These contracts over the years made it possible for the door to be

opened to the new program of collaboration in a genuine spirit of
cooperation.
Under the agreement of May 23, a new wide range of cooperative

activities are authorized. In addition to the carrying out of joint
studies, there will be exchanges of information, techniques, and re-
search protocols; the organization of symposia

' 
conferences, and

lectures; invitations for participation in national scientific forums;
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the development of direct contacts and cooperation between individual
scientists, scientific medical societies, and editorial boards of medical
journals; the exchange of reagents, biological material, drugs, et
cetera; and possibly even the joint development of new medical
scientific equipment. In recognition of the worldwide implications of
this cooperation, it is agreed that the results will be shared with inter-
national health organizations, and in particular the World Health
Organization.
As you can see, these activities provide the program with the

broadest possible parameters and encourage the free flow of medical
information and health professionals between the two countries. Con-
siderable progress has already been achieved in the initial three areas
of collaboration: Malignant neoplasms, cardiovascular diseases, and
the effects of the environment on man's health. Preliminary work
plans have been prepared in each of the three areas, and arrange-
ments for implementation are now underway. For instance, a group
of five outstanding American oncologists leave this weekend (June 24)
for a week's consultation in the Soviet Union on the definitive plan-
ning for collaborative research in this area.
Others of us here can tell you what is going on in other Institutes.
Mr. Chairman, these remarks reflect the enthusiasm of myself and

my colleagues for this new bilateral venture. It is our view that this
program has the potential to be of vast importance to the health and
well-being of all people and may well prove to be a major step for-
ward in improving health conditions throughout the world.
Mr. Chairman, my colleagues and I would be pleased to answer any

questions you or other members of the subcommittee may have, and I
thank you.
Mr. SYMINGTON. Thank you very much, Dr. Egeberg, for a very

wide-ranging and thorough statement, and one that is full of hope.
I am confident we all share this hope, and it is good to hear expressions
of this kind from one who has been eminently connected with nego-
tiations.
The polio problem that the Soviet Union had some years ago you

described as an "outbreak." Can you give any further details on themagnitude of their polio outbreak?
Dr. EGEBERG. No, I think there were many thousands involved, andit frightened them badly. I don't know whether any of you here goback that far in your experience. I am afraid not. I just heard fromthem when I was over there that they were frightened, and they werevery grateful to come over here and get help.
Mr. SYMINGTON. I asked it for a number of reasons. I was wonderingwhat the extrapolation of possible illness and debilitation there wouldhave been had there been no Salk vaccine provided. Could it have beena national disaster?
Dr. EGEBERG. Yes, it would well have been for them. A polio patientwho lives and is paralyzed is a national problem. Based on our ex-perience, there might have been upward of thousands of people in ironlungs or they would have died. That is from our experience.
Mr. SYMINGTON. I don't recall any publicity about this. I would havethought that would have been headline material. Can you recall thatthe people of the Soviet Union were notified of where the assistancecame from?
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Dr. EGEBERG. I don't know whether they knew where it came from.

There was some modest notice of it in our scientific journals at the tim
e.

I don't think it was in the papers.
Mr. SYMINGTON. One would think when 90 million people are pro-

tected from the spread of disease, that that would be national news.

Dr. EGEBERG. Yes, the 90 million, and then diluting the susceptible

group.
Mr. SYMINGTON. I visited the Soviet Union in 1968. It is difficult for

the officials there to acknowledge anything but their own attainments.

The people generally accept or don't accept what they read in the

papers. 1 am hoping that the agreements that have been entered into

this time and which will provide mutual assistance, we trust will be

aired properly in both countries. Do you have confidence that this

will be so on their side?
Dr. EGEBERG. Yes. They seemed very happy about this at all levels.

It was not publicized in the beginning because further negotiations

preparatory for the final signing might have changed a few things,

and it was thought wiser to keep it unaired. The exception to this was

an almost cryptic announcement made by the Soviets and ourselves at

the time in Moscow, but really no newspaper interviews. However, I

understand now that Dr. Cooper and others are getting quite a bit

of correspondence both from the U.S.S.R. and this country, wonder-

ing about this, and we certainly are getting many offers of people who

would like to participate in some way.
Mr. SYMINGTON. My feeling is, and I am sure that you would share

it, that while the implications of these agreements go far beyond

simple scientific exchanges because they carry the hope of increased

mutual trust and respect between the peoples, this is only likely to

occur if people know it is going on. That is true here, and it will

inevitably be true there. I hope that without eliciting any embarrass-

ment, they can be encouraged to spread the word a little bit, not only

as to the signing of these agreements, but their implementation so

that we aren't just playing games with the hierarchy and then selling

the American people on the success of it.
Dr. EGEBERG. Well, Doctor—Mr. Kevan, pardon me—tells me right

now Minister Petrovsky has had a lot of radio, TV, and there have

been interviews about it in the paper. They want this as a solid thing.

We were there when our two American gentlemen landed in

Armenia and caused quite a ruckus. The papers weren't very kind.

It was interesting to be at the airport and see the television stories

where we were always the villains. But the people on the streets or

in stores or in restaurants or hospitals showed every desire to be

friendly. They were polite. They wanted to touch us and shake hands

with us. We feel that there was a reaching out of many, many people

for contact. They think we are the ones who want the war.
Mr. SYMINGTON. I experienced the same things when I was there.

We must give the people hard facts to justify confidence on their

part, but we are not in a position to give them the facts. They have

to get facts from their own publicists.
Dr. EGEBERG. I listened to the President's broadcast from Moscow,

and in view of the fact he was being translated for the entire nation,

I think he was giving them a solemn promise. He was saying impor-

tant things for them. We take it for granted.
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Mr. SYMINGTON. I thought it was an excellent statement he made.
I hope they were listening; I am sure a lot of them were.
On our side, while I don't think there is very much resistance par-

ticularly to this agreement, nevertheless I am sure the American
people would like to be reassured that we are gaining something of
scientific value as well as political and public relations value from
the health agreement. I wonder if there are any illustrations you
could give us where U.S. medicine might be advanced by this coopera-
tive venture?
Dr. EGEBERG. Yes, if I may. I think this would be a good oppor-

tunity to begin with Dr. Cooper and go right on down the line and
discuss the position of Russian medical science and what we expect to
gain for our country from cooperation.
Dr. COOPER. The problems that we have identified with the Soviet

scientists in the cardiovascular field are areas in which the American
people can expect some benefit from the advances made in recent Soviet
technology. The main areas of cooperation that we will begin with
relate to a problem which we and they acknowledge is the No. 1 public
health problem in the country, which is arteriosclerotic heart disease
or its main manifestation, a heart attack. That is their No. 1 be-
cause of fatality. Deputy Minister 'Chazov, the ranking cardiologist,
indicated this accounted for the majority number of deaths in that
country just as it does in this country, and that a large fraction of that
has to do with the deaths from premature heart attacks.
Among the things that we can expect to gain from this coopera-

tion is their experience with their recently developed emergency care
system. We had the opportunity not only of discussing this problem
with them, but of visiting the system and seeing how, in the jurisdic-
tion of Moscow, their emergency medical system and their echelons of
"triage" were able to deal with emergency situations such as those
which occur: pain in the chest or heart attack.
Mr. SYMINGTON. That is an interesting point because, in the Public

Health Subcommittee, we are considering an emergency medical assist-
ance bill. Perhaps you could give us a few more details, especially with
respect to the Soviet manner of bringing quick assistance to the heart
patient and whether or not they follow a high-risk patient with any
special attention?
Dr. COOPER. Yes; I would be pleased to do that. The way they ap-

proach the problem is that there is direct access for any citizen by dial-
ing a special number on the telephone. The response to the call is then
directed from a central source through their organized system which
serves the whole jurisdiction with a level of emergency response that
seems appropriate to the triage officer, given the nature of the call.
There are several of these emergency ambulance teams available for
distribution to any site in the city.
Mr. SYMINGTON. Triage? Is that the word?
Dr. COOPER. The person who answers the call.
Mr. SYMINGTON. I was interested in getting the definition of that

word. Is that a Russian word?
Dr. COOPER. No; it is a military word. T-r-i-a-g-e. It is sort of a

sorting process that is used in organized medical care in the medical
field to determine who goes for a bandage, who goes for an amublance,
and who goes for an operation. It is a sorting process.

80-787 0-72----13
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Mr. SYMINGTON. I was in the Marines. I never heard that term.
Dr. EGEBERG. You were probably too badly wounded.
Dr. COOPER. Too ill to need care.
Mr. SYMINGTON. A message center?
Dr. COOPER. Yes. And they dispatch a .team in an ambulance with

all expected necessary emergency and resuscitative capability on the
ambulance. •
Mr. SYMINGTON. Let us take Moscow, for instance, where they have

this I am sure to the nth degree, they have a number of different
centers for dispatching?
Dr. COOPER. Yes.
Mr. SYMINGTON. Do they ever use air ambulance helicopters?
Dr. COOPER. I don't know.
Mr. SYMINGTON. They don't have the traffic problem we have.
Dr. EGEBERG. In Siberia they use both planes and helicopters, but

that is where they have long distances.
Dr. COOPER. On the arrival at the scene, which they believe they can

accomplish within 10 or 15 minutes of any locus, they assess the situ-
ation. If a more specialized group is needed, the team that has arrived
sends for additional aid.
Mr. SYMINGTON. How well trained are those ambulance attendants?

Are they paramedical
Dr. COOPER. They are well trained. They are paramedical largely.
The second level is medical, they man the more elegantly equipped

vehicles which can be adapted immediately for use as a coronary care
unit, mobile coronary care unit, or an operating room.
Mr. SYMINGTON. Do they use Russian-produced vehicles designed

by themselves?
Dr. COOPER. They were designed by themselves. They can immedi-

ately adapt a stretcher to a hydraulic system on the bottom of the am-
bulance which can then be activated and becomes an operating table
at proper height. The center section of the vehicle is activated and it
increases in height so that the attending physicians and nurses can
work around the operating table. There is a light that is useful as an
operating room light, respiratory equipment, anesthetist, defibrillation,
and surgical technology are available. The unit can function as a coro-
nary care unit, respiratory assistance unit for acute respiratory failure,
or for any situation requiring the control of hemorrhage or the admin-
istration of oxygen to provide respiratory support.
When the need arises, the central section of the ambulance is acti-

vated and the roof (roes up to accommodate individuals of Dr. Ege-
berg's size rather than mine. I was able to stand in the basic vehicle
without difficulty, but Dr. Egeberg would have difficulty.
Mr. SYMINGTON. Did they experiment with self-administered drugs?
Dr. COOPER. This is a topic we have discussed. They have had expe-

rience with antiarrhythmic drugs in acute myocardial infarction. Their
experience is the same as ours and they recognize the value of anti-
arrhythmic treatment. They have no program, as I understand it,
for the self-administration at this point in time.
MT. SYMINGTON. Nor do we.
Dr. COOPER. No, we do not have such a program, although there are

plans being proposed by Dr. Stanley Sarnoff and others who think
that in high-risk patients it might be a good process.
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Mr. SYMINGTON. He demonstrated his apparatus before the PublicHealth Committee and the committee was extremely interested inwhat he had to show us. I am sure if it gains acceptance in your juris-diction, the Soviets might be interested in it, too. I am sure we don'twant to share any devices or systems that we haven't yet approvedhere.
Dr. COOPER. I think on the four main problems which we agreedto approach in the first year, the work that will be undertaken asjoint objectives will be on things that are not already proven. It istruly an effort, at this point in time, for the solution of common prob-lems, the pathogenesis of arteriosclerosis and the classification of thethe patients and risks in the free-living population by various biologi-cal and chemical techniques. The assessment of the value of medicalas opposed to surgical therapy of coronary artery disease which wouldinclude the capability of antiarrhythmic therapy as well as a coronarybypass surgery, is a job that needs to be done in this country as well astheirs. The study of the metabolism of the heart as it is affected bydisease is of interest in both countries and, Russian scientists have agreat deal to offer in the understanding of mechanisms of what we callcardiac hypertrophy or a form of enlargement of the heart and nitro-gen metabolism of the heart.
These are areas where they have had exciting developments. Finally,in the area of congenital heart disease where they recognize, as do we,the importance of finding better ways to diagnose and treat congenitalheart disease in the newborn or the infant there is going to be a col-laboration program.
In the second year we will go on, if we can. get our protocols work-ing, into other very important common issues including high bloodpressure and shock.
Mr. SYMINGTON. The way you describe these cooperative programsto us makes us forget that there must be some linguistic problems toovercome, especially in dealing with scientific terms. How will thisoccur?
Dr. COOPER. This is a very good point, Mr. Chairman, because dur-ing the course of the meeting we had one issue that arose in an area,of misunderstanding that could underscore your concern about clari-fication of nomenclature and facility of communication. During thecourse of discussions, Professor 'Chazov told me of some recent newfindings in his laboratory and told me that he learned that the heartcould make urine which would be a remarkable finding, I thought,and I had to seek clarification. What he was talking about is a form ofnitrogen metabolism in which the heart could convert amino acidinto urea.
Mr. SYMINGTON. In other words, you experienced misunderstandingthrough misinterpretation?
Dr. COOPER. Through direct communication. Dr. Chazov could speakEnglish to some extent but I could speak no Russian. Therefore, thisinterpretation is much more a failing on my part than his. With theaid, further aid of our interpreters we were able to resolve this rapidly.This has been a point of some difficulty in exchanges previously. Wehope that we can get more American scientists trained in the use ofthe Russian language. Recognizing that this would take some time,Dr. Chazov and his colleagues assured me that when American scien-
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tists are available to work in their laboratories on these projects, there

will be assigned to them some specific scientists who, as part of their

required language training, will have training in scientific English.

This language would no longer be a barrier. On their visitslere, their

scientists will also be so trained. I was not able to give them this

assurance.
Mr. SYMINGTON. In the joint statement of the President which he

made on the 26th, he said he would encourage the study of Russian in

our school systems, not simply to prepare people for these agreements,

but to get along. I think that is a good idea.
Does the U.S.S.R. suffer a doctor shortage the way we do?

Dr. COOPER. In our field I think yes, they do. They recognize the

difficulty of having different levels of medical care coverage. They try

to cover it by the first thing Dr. Egeberg went over to explore—a means

of providing health care service to the entire population.

Dr. EGEBERG. In the overall members, they have about twice as many

physicians as we do. But in their various specialties which Dr. Cooper

is talking about, they are short on some of them and are trying to

increase their numbers. But they have 1.8 or 1.9 as many physicians

as we do, according to the population.
Mr. SYMINGTON. Over 50 percent are women?
Dr. EGEBERG. About 70 percent or 80. The men's lib is out doing

something about it, and they are now admitting at least 50 perce
nt

men in the medical schools. They are trying to get it down to abo
ut

50-50.
Mr. SYMINGTON. What was the cause of this phenomenon?

Dr. EGEBERG. I don't know, many men went—well, the women went

into engineering, too—the fact is that many women who would 
nor-

mally decide to go into nursing, said: Why not go into medicine?
 They

could and were able and did.
Mr. SYMINGTON. Do they have male nurses?
Dr. EGEBERG. They have a shortage of nurses, but I don't think I saw

a male there.
Mr. SYMINGTON. How about the paramedical personnel?

Dr. EGEBERG. The feldscher would be their main example of pa
ra-

medical. His training varies from 2 to 3 months to 9 or 10 m
onths. In

distant places, such as Siberia, he may be the main source 
of medical

aid. They told us in Novosibirsk, some of the feldschers w
ho run their

punkts could handle about 80 percent of the instances t
hat brought

patients to them.
Mr. SYMINGTON. Are these generally women as well?
Dr. EGEBERG. It is a German term. It was used in the old Austria

n

Army, I think, and it means "the man in the field".

Mr. SYMINGTON. He would be like a medic in the military?

Dr. EGEBERG. Yes, but many of them, I think, had less training t
han

many of our medics. It is difficult to say how much tra
ining they did

have. They had great prestige in the villages where we saw 
them, and

were respected and became important people in the comm
unity.

Mr. SYMINGTON. This is something quite foreign to our way, is
n't it?

Dr. EGEBERG. For most of this country, but not in Alaska. T
here,

they have the native health aide in each village, maybe t
he village is

only 120 people like the one I visited, and because of these nat
ive health
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aides who are chosen the same way they are chosen in Russia, sort of
m elected fro the people and then sent into—they are sent in to get

training maybe only 1 month or 2 months, so that the hospitals of the
native health service up there are only half full. The main thing is that
there has been this native health aide that can take care of things
right away.
Mr. SYMINGTON. As to the medical profession in the United States,

don't we have a similar need in some rural areas that are without
doctors and in the inner city at times where there is also a shortage of
doctors? Whether this feldscher idea would work, would it be accepted
by the medical community? To what extent would they countenance
such a system?
Dr. EGEBERG. We have begun to do this in connection with neighbor-

hood health centers and training neighborhood health aides. We could
make great strides in our slums if we realize only one such person
should have the responsibility for 200 or 300 people and that he would
belong in that area. He wouldn't have any fear of entering the area.
The people wouldn't have to leave the area to make their first contact
with the health professions. It has great possibility. It is being ex-
plored to a degree in the neighborhood health efforts.
Mr. SYMINGTON. Is this something the Department is already explor-

ing and financing the study of?
Dr. EGEBERG. Yes I think we are exploring every possibility.
Mr. SYMINGTON. We might be safe in saying that this could receive

some impetus from what you have seen in the Soviet Union?
Dr. EGEBERG. Yes, it has.
Mr. SYMINGTON. Mr. Frey?
Mr. FREY. I was interested in the list of accomplishments. Are you

going to continue?
Dr. EGEBERG. Yes.
Mr. SYMINGTON. I think that would be great.
Mr. FREY. I was hoping someone was going to hit on the drug

problem.
Dr. EGEBERG. We will talk about that generally.
Mr. SYMINGTON. Let us see if you can move on to the area of drugs

and alcoholism, which is in the news, in the Soviet Union. How they
propose to deal with that.
Dr. RAIISCHER. Thank you for the privilege of being here. My field

of responsibility and interest is in the prevention and treatment of
cancer. As in this country, cancer in the Soviet Union in many age
groups is the leading cause of death and is the cause of great anguish,
morbidity, and mortality. There are ways that my Soviet and U.S.
colleagues feel that cancer research itself would benefit from this kind
of international cooperation.
Since Dr. Egeberg led the team to the Soviet Union, we have already

started exchanging information and specific materials. For instance,
in this country, the physician now has some 40 different drugs that are
quite effective in some cases exceedingly effective, in combating acute
lymphocytic leukemia of children. There are 10 cancers that have
shown not only a long-term remission, but in fact cure. These drugs
are being sent to the Soviet Union, and, in turn, we are receiving some
that they used in the last 5 or 10 years. They have used drugs that



182

we have not had general access to in this country. My colleague, Dr.
Zubrod, head of chemotherapy at the National Cancer Institute, is
leading a group to further exchange these materials as well as in-
formation.
In addition to that, we have already arranged to exchange viruses

as well as specific other kinds of antibodies that can be used to deter-
mine exposure to different agents that cause disease.
Some of these agents have not been isolated in this country, but

have been isolated in the Soviet Union. We feel quite confident that
this exchange can occur quite soon. In aiding our physicians and
public health people to determine exposures of people to particular
kinds of diseases, specifically of cancer, one of the things that we
have been trying to get aid on from Soviet scientists, for many years
has been what we call incidence and mortality data. We are able to
say now that up to 80% of people's cancers do not occur simply be-
cause we happen to be people. This means it is not our intrinsic or
inherent right to develop cancer, it means that something in the en-
vironment causes cancer. This is an exceedingly important concept.
The way we have gotten information to say this is by studying
different population groups all over the world. The Japanese mare
living in Japan has the highest risk to stomach cancer of any male
in the world. When the Japanese male moves to this country, by
the end of the third generation, his risk falls to yours and mine,
and your risk is the lowest, Mr. Chairman, of any group of males
in the world to stomach cancer. This means that something he is
doing in Japan or eating or is being exposed to is causing that can-
cer. This is an example of the kind of things that are coming in that
allow us to say that most of the cancers are caused by something we do
or are exposed to.
In identifying these sources of trauma and exposure, we ought

to be able to prevent these cancers and, in fact, we have already
identified some 22 different chemicals known to cause cancer in man.
Knowing this, we have taken steps to prevent it. By understand-
ing what the Soviet Union risks are, by understanding how many
of their population are expected to develop breast cancer and when,
we will be able to determine the things they are exposed to and that we
are not exposed to or, conversely, what we are not exposed to which
they are exposed to. This is the biololocr

t'
ical detective way of deter-

mining causative factors which will then hopefully lead to prevention.
I met with the Minister of Health Petrovsky earlier this month

in •Lyon where I represented the Secretary in dedicating the new
building for International Agency for Research on Cancer. We met
with President Pompideau and arranged with substantial enthusiasm
on the part of the Soviet delegation to begin to use the international
agency in Lyon as a means of implementing the means of cooperation
between the Soviet Union and the United States. I think this went
very well indeed. In point of fact, he brought volumes of the kind of
data we are talking about regarding cancer experience in the Soviet
Union. This is the first time we have been able to get these kinds of
data. We think they are very important.
One other example of how the United States will benefit by Soviet

participation: In addition to our sending delegations to the USSR
early in September, Dr. Boris Lapin, who is head of the largest
primate center in the world located in Sukheemi, will visit the United
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States. We are good friends and he will bring a delegation with himto help us in using monkeys for leukemia research, and will help usplan various facilities and experiments at Fort Detrick, which wasrecently turned over to cancer research. Dr. Lapin and myself, to-aether with our colleagues, will go to Detrick for these discussions.I,Mr. FREY. May I interrupt? In the June issue of Fortune, theytalked about something that was going to revolutionize the wholepharmaceutical industry. If my pronunciation is good, I think they 
icalled it prostoglandins. What s it?

Dr. RAUSCHER. They are hormonelike substances which if presentin imbalanced situations, can lead to various diseases. They can alsolead to the control of specific diseases. We are excited about this po-tential in the cancer field as well.
Mr. FREY. Are the Russians doing any research with that?Dr. RAUSCHER. It is a new area. We do not know what the Sovietsare doing in this field.
Mr. FREY. You don't have a good idea of the recovery rate?Dr. RAUSCHER. No, not yet. We have an idea of recovery rate in termsof leukemia and other forms of childhood cancer. It isn't as good as inthis country. With other types of cancer, it seems to be as good orperhaps better. Such as in breast cancer, for example.
Mr. SYMINGTON. Why haven't we had such a good idea of what theywere doing since, as Dr. Egeberg pointed out, we were exchanging in-formation frequently over the past decade?
Dr. RAUSCHER. It is a very good question. The issue that you raiseis one that has just developed very recently. It is very likely that theSoviet scientists are working on this as well. You must remember thateven in this country, it can take 8 to 9 months before a piece of scientificwork is published. This is further complicated in relating to theSoviets, by the issue of journal translations, by the issue of our peoplenot traveling there or their people not traveling here perhaps as fre-quently as they now can. In terms of what they have done in the last5 years, we have a good idea of the published literature, or at leastthose things that are talked about when scientists from differentcountries get together. In specific answer, this is just too new for us tohave gotten a feel for what they are doing over there. Delayed com-munication is not unusual even in this country.
Mr. FREY. There is one other thing I was thinking about. It strikesme, it always has, that they have proportionately a great many moredoctors than we o. I assume that is also true of specialists? Is thattrue?
Dr. RAUSCHER. I don't think it follows in terms of scientists in

cancer. As was pointed out by my colleagues, they have a very goodlevel of paramedical people. But in terms of specialists for cancer
surgery, cancer chemotherapy, their manpower staff is woefully in-adequate.
Mr. FREY. Why are they able to produce so many more doctors? Istheir training different?
Dr. EGEBERG. When we returned from our first trip from the SovietUnion, we wrote a report which was published in the New EnglandJournal of Medicine  and has quite a bit to do with how they train theirphysicians.
Mr. SYMINGTON. Without objection, we will make it a part of the

record.
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Abstract A survey of tne delivery of health

care in the Soviet Union was carried out dur-
ing a period of three weeks. Health services
in the USSR are governmentally controlled, ac-
tivities are planned and centrally directed, pre-
vention is stressed, and no fees are charged.
Medical education consists of six years of train-

ing past secondary school and at least a one-
year internship. Continuing education is en-
couraged and can increase a physician's low

Since it is generally accepted . . that we should know

how other countries handle their health problems, what

methods they use, and what results they obtain. how can

we ignore the country that has made the boldest depar-

ture in the medical field? .1'his health program is especial-

ly absorbing and significant because it is applied not in

a small territory with a homogeneous population but

throughout one-sixth of the inhabited earth against the

greatest possible odd,. [Henry Sigerist.1

A S members of an official United States Health
I I. Delegation, we spent three weeks in October,
1970, studying the Soviet system for the delivery
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Health Services Research :aid Development. Room I5A-54 Parklawn

Building, 5600 Fishers Lane. Rockville, Md. 20852 (the authors are

members of the 32d Official United States Health Delegation to the

USSR).

pay. Hospital midwives are numerous, but there
is a shortage of nurses: rural feldshers will be
retained only in isolated areas.
The basic unit of health service is the uchastok

(district), containing about 4000 adults. In cities
health care is readily accessible from polyclinics.
care is less accessible in rural areas. Specialized
emergency care is available within 10 minutes in
large cities. Elaborate health statistics are compiled
for planning.

of health care. Two distinct but related objectives
led to our trip to the Soviet Union. In the first
place, although major social, political and economic
differences exist, the size, the population and the
major disease problems of the Soviet Union are
quite similar to those of the United States; we
wished to study the Soviet approach to their health
problems. Secondly, we 'sought to increase Soviet-
American health co-operation as a possible contribu-
tion to the reduction of tensions between the nucle-
ar superpowers.

Before leaving the United States we stated our
preference to the Ministry of Health of the USSR
for a program that would provide an overview of
the Soviet Health Service and include Moscow.
Novosibirsk, Akademgorodok and Tashkent — cities
in various regions of the country. On our arrival in
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Moscow, Dr. Dmitri Venediktov, Deputy Minister of
Health of the USSR, confirmed this itinerary. He sug-
gested that we also visit Minsk, to see a city in the
European part of the USSR, and Sochi, to meet Dr.
Petrovsky, the Minister of Health. Throughout our
trip we were accompanied by a Soviet specialist in
health-care organization and by a young microbiolo-
gist who speaks English. Most of the translation was
provided by a Soviet interpreter. On rare occasions
she was assisted in technical matters by a member
of the American delegation who had lived in the
Soviet Union for five months as a medical exchange
student and who speaks Russian.
In each region of the country our hosts selected

institutions representative of that particular setting
for us to visit: the Ministry of Health of the USSR
and the Academy of Medical Sciences in Moscow, a
republic ministry of health and a polyclinic in
Minsk, a health resort in Sochi, a cardiovascular
research institute in the Siberian city of Akademgo-
rodok, and a referral hospital and a rural-health fa-
cility in Tashkent. By the completion of our trip we
had visited most of the major components of the
Soviet Health Service, from a centralized and com-
plex ministry to the feldsher-midwife station —
often the farthest extension of the health service to
the people.

THE PHILOSOPHY OF THE SOVIET HEALTH
SERVICE

The basic principles of the Soviet Health Service
are explicit and provide the foundation for all
health activities. Dr. Venediktov outlined these
principles as follows: health care is a responsibility
of the government; no direct charges should be
made to the patient for health care; health services
should be unified, centrally directed and accessible
to all; science should be the foundation for health
care; prevention of disease should receive major
emphasis; and efforts should be made to improve
the health knowledge of the population.
These guiding principles are widely accepted by

the Soviet people. Mark Field, a leading contributor
to American knowledge of Soviet medicine, came to
the following conclusion on the basis of information
from 1650 Soviet emigres:

Soviet socialized medicine has been one of the more
impressive and positive achievements of the Soviet regime
and has probably met with the approval of the great ma-
jority of the population. If the population has any com-
plaints. they certainly do not seem to deal with the con-
cept or the blueprint of socialized medicine, but rather
with the execution of the program at the local, personal
level.=

Dr. Venediktov, who worked for four years in
New York with the USSR Mission to the United
Nations, remarked that Americans studying the So-
viet Health Service often comment on the outdated
health facilities and unusual clinical practices that
they encounter in the Soviet Union. .:Here is the

difference between our countries," he explained.
"We know that the components of our health ser-
vice must be strengthened, but we are satisfied with
the general relationships among these components.
In the United States your components are of ex-
tremely high quality, but the proper relationships
are not established. We must improve our pieces;
you must collect yours. We also know that you will
not use the Soviet plan or the British plan or the
Swedish plan, but one molded to your own unique
situation."

H EALTH MANPOWER
Physician Training

Soviet physicians are educated in 96 medical
schools, most of which are not affiliated with uni-
versities. Republic Ministries of Health have the
chief responsibility for these institutions, but the
schools are also accountable to Republic Ministries
of Education. Admission to the more prestigious
schools, such as the First Moscow Medical School,
is highly competitive, with over 10 applicants per
position. Oral examinations and, to a lesser degree,
secondary school grades form the basis for selection.
Special preference is given to allied health person-
nel who have demonstrated aptitude by the quality
of their work.
Although almost 70 per cent of Soviet physicians

are women, this predominance will decrease since
only 50 per cent of all medical students are women.
In contrast to the small number of allied health per-
sonnel who become physicians in the United States,
in some Soviet schools 20 per cent of all medical
students are ex-feldshers.3
Soviet physicians usually receive their degree

four years before their American counterparts (Fig.
1). The training for physicians who were previously
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Figure 1. Comparison of the Soviet and American Systems
for the Minimum Education of a General Practitioner.
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allied health personnel is 1.5 to 2.5 years longer
(depending on the type of primary school attended)
than. the standard 17-year educational program for
Soviet physicians.
The first unit of the Soviet educational system',

the 10-year school, offers an education similar to
that of an American grade school plus a college
preparatory high school. During the first two years
of the six-year medical curriculum, a student studies
chemistry, anatomy, political -economics and other
courses similar to those in the American pre-medi-
cal curriculum. In the third year, subjects such as
pathophysiology and. pharmacology are introduced,
together with the first exposure to clinical medicine.
In the fourth year, specialization starts with stu-
dents interested in pediatrics beginning a separate
curriculum.' In the sixth year, the remaining stu-
dents choose a curriculum in surgery, general medi-
cine or obstetrics and gynecology. Upon completion
of the sixth year the students receive the title
"vrach" or Soviet "physician."'"
An additional year of supervised clinical practice,

the Internatura, has recently been added as a re-
quirement for all new physicians. After the Interna-
tura, approximately the top 15 per cent of medical
students are enrolled in training programs similar to
our residencies or fellowships that lead to careers as
specialists, teachers or researchers. Students with
high grades, who in -addition have often displayed

an aptitude for academic medicine, generally obtain

these coveted positions. The remainder are assigned

service for three years in areas of need to repay the
state for the education that they received without

tuition. Upon completion of their obligatory service
these physicians may apply for assignment to a post

of their own choosing.- Many then begin a rather
long, intermittent course of training to beeome spe-
cialists through continuing education.
The large enrollments of, the Soviet medical

schools (about 2000 medical students per school,

or 330 per ctass), together with the relatively short
training period, result in a large supply of physi-
cians for the Soviet Union.. There are more than
630,000 physicians, or 266 fdr each 100,000 Soviet
citizens, compared with 158 per 100,000 Ameri-

cans. The Soviet need for physicians is increased to
some extent by practices that, by American stan-

dards, would be termed excessive utilization of free
services, by the small number of allied health workers
per physician, and by the 6'/s-hour work day, which
necessitates two shifts of physicians in many health
facilities. It is planned, therefore, by increasing

class size, to raise the number of physicians to 320

to 340 per 100,000 over the next 10 years." The
number remains uncertain because the Soviets have

not yet decided on an optimal level of physician

coverage.

*The title "Doctor of Medicine" is reserved for distinguished re-

searchers or teachers who have made major contributidns to their

field.

The Soviets also train a large number of foreign
physicians for other countries, in contrast to the
American practice of importing foreign physicians.
In 1970 there were 1800 foreign students receiving
undergraduate medical and nursing education in the
Soviet Union.' Some of these students are educated
in Lumtimba University in Moscow, an institution
operated primarily for students from less developed
countries.

Soviet medical schools use several interesting
technics to manage their large enrollments. Some
divide classes between duplicate faculties. Small
groups of 10 to 12 students are kept relatively
intact over a period of three or four years to relieve
some of the anonymity of classes with 300 students.
Demonstrations often supplant individual laboratory
projects.
The fourth year of training tonsists of one-month

rotations through the major clinical departments.

The students have . . . one lecture a day on clinical
subjects and work in the wards for three to four
hours in groups of six or seven. Each student has
one bed assigned for the month, but he also studies
to a lesser extent the patients of other members of
his group. Twice a week the students have rounds
with the professor, and once a week they attend a
lecture in the clinical speciality areas to which they
are assigned."'
At present, Soviet medical schools depend heavily

on affiliations with nearby hospitals and polyclinics
for clinical training for their students. Some Soviet
medical educators, dissatisfied with this situation,
now seek formation of additional clinical facilities
controlled by the medical schools. However, most
educators and health leaders are opposed to any
attempt to separate medical education from practical
health-care activities.
Although the Soviets plan to increase the quantity

of physicians, Dr. Petrovsky, the Minister of Heaith,
told us that the major emphasis of Soviet medical
educators in the future will be on upgrading the
quality of the educational process. Dr. John Cooper,
president of the Association of American Medical
Colleges, who visited the USSR in June, 1970, re-
ported additional information about this shift in
emphasis:

There is general recognition that the main effort
should now be directed at improving the quality of educa-
tion and the quality of care. By lengthening the medical
school curriculum, expanding the opportunities for re-
search in medical schools and the participation of students
in advancing knowledge and strengthening speciality train-
ing . . . the Soviets give indication of a real concern for
improving quality."

Continuing Education for Physicians

The recent article in this journal by Storey" pro-

vides details on Continuing medical education in

the Soviet Union. Storey comments that the Soviet

system of medical education is "particularly note-
worthy for its commitment of personnel, financial
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and organizational resources to the lifelong im-
provement of a physician's knowledge and skills."
Numerous incentives encourage a Soviet physi-

cian to seek continuing education. A substitute is
found for his position while he is away, his salary
continues to accumulate, he receives an additional
stipend, and his professional stature and pip,' are re-
lated to his examination grade and the number of
courses that he has taken. In the rare cases in
which a physician does not wish to participate in
continuing education, he is not required to do so. -
Although it is the policy of the health service for

rural physicians to receive a six-month continuing
education course every three years and for urban
physicians to do so every five years, educational fa-
cilities are currently able to supply only about 60
per cent of the positions needed to meet this goal.
Preparatory correspondence courses have recently.
been introduced to increase opportunities for con-
tinuing education and to shorten the time that phy-
sicians must spend away from their homes and prac-
tices. Preference for course enrollment is given to
local health-service leaders, who are expected to
teach the physicians subordinate to them when they
return to their positions.

Curricula for continuing education and teaching
methods for tlie entire country are determined by
the Central institute for Continuing Education in
Moscow.- In addition, with its own facilities, the
Institute annually provides continuing education for
12,000 physicians in over 70 specialities.

Physician Activities

Physicians occupy all major positions in the Sovi-
et Health Service; there are no separate professional
hierarchies for health personnel such as nurses or
hospital administrators. Physicians who hold admin-
istrative posts usually participate directly in clinical
activities. For example, Dr. Boris Petrovsky, Minis-
ter of Health of the USSR, continues his work as a
leading cardiovascular surgeon.
Most Soviet physicians work in polyclinics,

organizations quite similar to multispeciality group
practices. A primary-care physician in a polyclinic is
responsible for the preventive and therapeutic care
of about 25()0 adults who reside within his uchastok
(district). Such a physician is commonly called an
uchastok physician. Specialists also work in these
polyclinics.
Polyclinic physicians often rotate for work in an

affiliated hospital to maintain their familiarity with
inpatient problems. The duration of this hospital
rotation varies with speciality, location and the
work-load of the polyclinic and hospital. A polyclin-
ic surgeon might spend Ys of each year doing inpa-
tient work, whereas an uchastok physician might
spend only three months each year in a hospital.
In sharp contrast to current American practices,

uchastok physicians spend I/2 of their 61/2-hour
day making house calls. However, in both polyclin-

ic and home care, the work of the uchastok physi-
cian is limited to relatively minor problems. When
questions regarding treatment or diagnosis arise,
referral to a specialist is immediate and not consid-
ered a sign of professional incompetence. For exam-
ple, an 18-year-old girl who had come to the poly-
clinic for a cold and mild bronchitis was referred by
her uchastok physician to three specialists because
of a Grade 1 systolic pulmonic murmur, a few
coarse rales at the lung bases and a very early tend-
ency, to irostion formation. Although extensive refer-
ral is on the whole probably beneficial, the uchas-
tok physicians' seven years of medical education
may equip them for more responsibility than they
are allowed to carry. Their role is restricted to such
an extent that an American nurse visiting the USSR
commented: "The nurse clinician in the U.S., with
little additional preparation, would be competent to
carry out the responsibilities of the uchastok doc-
tors."° As the training of nurse clinicians is begun,
the relation of this new type of health professional
to the uchastok physician should be carefully
studied.
Some common clinical practices of the uchastok

physicians are quite different from those of Ameri-
can physicians. The most notable difference is the
extensive use of physical medicine by the Soviets.°
Paraffin therapy and mud therapy are used for vari-
ous forms of arthritis, ultraviolet light for sinusitis,
and infrared radiation and hydrotherapy for somatic
disorders. In each polyclinic there is a large, well
lighted room, often adorned with numerous plants,
where this physiotherapy is offered. It is our im-
pression that minor psychosomatic disorders, for
which tranquilizers are often prescribed in the Unit-
ed States, are treated in these units in the Soviet
Union.
The most obvious differences in hospital care are

the comparatively long periods of hospitalization in
the USSR. Patients are kept for two or three months
after a myocardial infarction and seven to 10 days
for childbirth. Tuberculous patients are hospitalized
for as long as a year after their health is no longer
in danger and their sputum is not infectious.
Therapeutic regimens also vary. For example,

during a myocardial infarction nitrous oxide, rather
than morphine, is used for analgesia. Anticoagu-
lants and fibrinolytic preparations are more frequent-
ly employed for an acute myocardial infarction.
Controlled clinical comparisons of these and other
differences could yield valuable and otherwise
unobtainable information. .

Physic an Compensation
The wages of Soviet physicians are determined

by a complex system combining a monthly base pay
with supplements and increments.. The base pay
varies with the type of position and increases with
the number of years of service. In general medical
educators, administrators and medical researchers
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receive a higher base pay than practicing physi-
cians. For example, the chief physician of an urban
hospital with a stair of 200 physicians receives a
base pay of 225 rubles per month, whereas a phy-
sician practicing in the hospital for less than five
years receives a base pay of 9() rubles per month.
With 30 years of professional service the chief phy-
sician's base pay would increase only to 230 rubles,
whereas the practicing physician's base pay would
increase to 165 rubles per month.
Supplements to the base pay are given on the

basis of level of professional advancement, the diffi-
culties or hazards of working conditions and terri-
torial location. Physicians who are certified to be in
the "higher-qualification" category on the basis of
their continuing education progress receive an addi-
tional 30 rubles per month. A "Doctor of Medicine"
receives a 20-ruble supplement, whereas an "Hon-
ored Physician of the Republic" receives a 10-ruble
supplement. Base pays are increased by 20 per cent
for night work and 15 per cent to 30 per cent for
work with radiologic equipment or patients with
tuberculosis. Physicians who work in isolated rural
areas or the tar North receive 30 per cent to 100 per
cent increases in their base pay. The holding of as
many as two full-time positions is sometimes per-
mitted in cities and often occurs in sparsely staffed
rural areas.

Physicians are not highly paid in relation to other
professionals in the Soviet Union. The urban hospi-
tal physician with less than five years' service and a
base pay of 90 rubles per month receives the same
compensation as a librarian with a college education
but less than five years' service,'" a secondary
school instructor with between five and 10 years of
service, or the principal of a secondary school with
less than 280 students and less than five years' ex-
perience. The dean of a university with more than
3500 students who is a professor receives 6(X) ru-
bles per month as base pay.
A direct comparison of a wage of 200 rubles per

month (8222) of a Soviet physician with a $2,000
monthly income of an American physician does not
give a completely valid impression of relative per-
sonal finances. Taxes on these 200 rubles are mini-
mal, health care and education are not direct ex-
penses, rents are. heavily subsidized, and insurance
costs are small. In addition, working hours of Soviet
physicians are generally short, and at least 15 work
days of paid vacation are granted annually.

Allied Health Training and Roles

The three main types of Soviet allied health
workers — nurse, feldsher and midwife — are trained
in allied health schools that tire independent of medi-
cal schools. Their curricula contain common core
course's that facilitate transfers or progression to
medical training. Graduates of allied health schools

Figures are fur 1967. when 1 ruble equaled

are given preferential admission to medical schools
but receive no advance credit for previous course
work.
Both the course content and teaching methods of

Soviet allied health schools vary considerably from
American practice. Procedures such as cupping and
the use of 'leeches are taught. Classes are didactic,
and primary emphasis is on the practical, rather
than theoretical, aspects of health care. Final exami-
nations are oral and are given by physicians.
The duties of the Soviet nurse are often not

equivalent to those of an American registered nurse."
Owing to shortages of clerical and service personnel,
the Soviet nurse is frequently needed to register
patients and perform housekeeping tasks. Opportu-
nities within the nursing field for advanced training
and responsibilities appear limited. As in the Unit-
ed States, there is a shortage Qf personnel for bed-
side nursing. We were told that many of the young
women interested in the health field want to be-
come doctors. Some allied health schools are ac-
cepting more applicants from eight-year schools to
alleviate the shortage of nurses.
Graduates of eight-year schools who enter nurs-

ing training must complete 31/2 years of educa-
tion, whereas graduates of 10-year schools need
complete only 21/2 years. The nursing curriculum
includes courses such as history, social science,
basic and scientific atheism, physic's, chemistry.
Latin, biology, anatomy, physiology, microbiology,
pharmacy, hygiene and organization of health ser-
vices.13 Emphasis is placed on practical experience
through a program in which students begin work in
health facilities as auxiliary personnel and grachiall
progress to their professional role in parallel with
their formal education.
A complete description of the training and role of

feldshers in the Soviet Union has been provided 1),•
Sidel in his article "Feldshers and Feldsherism."16
Our major interest was not in the laboratory feld-
shers or the ambulance feldshers but in the rural
feldshers who assist with the provision of health
care in isolated areas.

In Tashkent, we asked to visit a feldsher-midwife
punkt (station). After a 48-km drive past cottonfields
surrounding the city, we reached a rectangular
three-room cottage surrounded by a neatly trimmed
hedge. Feldsher Ergash, speaking in Russian with
an Uzbek accent, graciously invited our delegation
inside for a discussion of his work. He explained
that his duties are confined to four areas: as
the most highly trained health worker in his vil-
lage of 17(X) people, he administers uncomplicated
first aid in emergency situations before an ambu-
lance, based 3 km away, arrives to transport the pa-
tient to a nearby uchastok hospital; he carries on
health education; he vaccinates and inoculate,
people in his village in accordance with the
policy of the health service; and, finally, he
carries out orders from the uchastok physicians for
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patients who still equire treatment after returning to
the village. FelcIsher Ergash estimated that 70 per
cent of the health-care visits for his village are han-
dled without referral to the uchastok hospital.
The nature of a rural feldsher's activity indicates

that he is not comparable to the physician's assist-
ant currently being trained in the United States to
work under the dose supervision of a • physician.
Rural feldshers are comparable to American public-
health nurses and nurse-midwives who extend
health services to isolated areas.
At present, there is a debate over the future of

the feldsher in the Soviet Union. Critics claim that
many step beyond the areas of first aid, prevention
and health education and function as second-class
physicians. Others assert that a properly trained
feldsher is a great asset to a small, isolated commu-
nity that does not warrant the services of, or attract, a
physician. Although the Soviets plan to train a fixed
number of feldshers to function in settings not re-
quiring physicians, there are no plans to expand the
roles or number of rural feldshers.
Unlike feldshers,,midwives are almost universally

accepted as adequately trained health personnel
who provide valued services of high quality. Their
training is similar to that of nurses and feldshers,
but in addition they receive 475 hours of obstetrics
and 820 hours of practical work in a maternity hos-
pital.*
Graduate midwives who work in maternity hospi-

tals in the cities and in rayon (regional) hospitals,
uchastok hospitals, or feldsher-midwife stations in
the countryside, provide prenatal and postnatal care
in uncomplicated cases. Midwives, under the super-
vision of an obstetrician, have major responsibility
for about 90 per cent of both urban and rural deliv-
eries; the remaining 10 per cent are sufficiently
complex to require primary management by an ob-
stetrician. Midwives commonly participate in the
delivery of babies of women physicians and physi-
cians' wives and are well accepted by patients.

, ORGANIZATION AND DELIVERY OF HEALTH
SERVICES

Administrative Structure and Finance of the Soviet
Health Service

The Soviet Health Service has a strict pyramidal
organizational structure with geographically defined
units (Fig. 2).
Dr. Venediktov stressed the system of dual con-

trol over health services, explaining that each health
unit is subordinate- to the health agency above it
and to the general governmental structure in its
own area.
The relation of central control to local_ initiative is

difficult to deterinitt(,. The Minister of Ilealth of the
USSR and the Ministers of Health of each -Union
Republic have • great authority over health-service
activities. The details of, all planning and budgeting

The Ministry of Health of the USSR 

The Ministry of Health of a Union Republic

Oblast •
(approximate(y 2,000,000 individuals)

c_y_112_1'
(approximately 40,000 individuals

Uchastok  •
(approximately 4,000 individuals)

Feldsher—Midwife Punkt (station)

) Polyclinic
( Ambulatory Care)

•Oblasts and rayons are levels
of local government, which are also
levels of health service organization.
Uchastoks are divisions used primarily for
health service organization.

Figure 2. Administrative Structure of the Soviet Health
Service.

proposals, however, are formulated by local health
officials and sent to progressively higher levels, in-
dicating a degree of local control. Consumer advice
and participation are achieved through governmen-
tal, Party and trade-union channels. The Soviets
describe their Health Service as organized ". . . on
the principle of democratic centralism, combining
single leadership with broad initiative of local organi-
zations?"17
The budget of the Ministry of Health, which

covers the majority of the .health expenditures in
the Soviet Union, approximates 3.2 per cent of the
Soviet gross national product (GNP). Various local
governmental units such as republics, ohlasts, cities
and individual collective farms are encouraged to
supplement this official health budget from their
own funds. It is estimated that these local sources
raise the total direct Soviet expenditures for health
to 3.5 per cent of the GNP. Many health services,
however, are not financed directly through the
health agencies. For example, physicians and medi-
cal services in old-age homes are under the jurisdic-
tion of the Ministry of Social Security, whereas
sanitoria and rest- homes providing some health ser-
vices are under the jurisdiction of trade unions.
Although a rough measure of national resources

directed to health care might be made by compari-
son of the Soviets' 3.5 per cent of their GNP with
the current US level of 7.5 per cent, the value
of this comparison is limited by differences in
methods for calculating the GNP, uncertainty over
the magnitude of health activities supported by
sources outside the Soviet health budget, and the
low pay of health personnel in the USSR in relation
to other Soviet professionals.

Health Planning and the Semashko institute
Planning is an essential part of the Soviet health

system. A description of the intricacies of Soviet
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health planning is given by C. A. Popov,a formerly
of the Division of Finance and Planning of the Min-
istry of Health of the USSR. Dr. Popov states that

an important characteristic of economic plans in the
USSR is that .they are not merely predictions or
prognoses but have a directive nature and must be
followed.
Dr. Golovteyev, Director of the Division of Fi-

nance and Planning of the Ministry of Health of the
USSR, explained that health planning originates at
the national level with general norms indicating
expected values 161 certain indexes, such as the
supply of beds, the supply of physicians or the
number of new beds that should be built in a given
year. This outline of a plan is then sent to the Un-
ion Republics for further elaboration. Dr. Popov
states that in recent years, there has been a definite
increase in the responsibility taken by the Councils
of Ministers of the Union Republics for the direc-
tion and planning of the economy. For example, in
the area of health, the Councils of Ministers of the
Union Republics have been given the right to de-
termine and state the indexes of the health-services
plan, to train allied health personnel, to supervise
the plan for the training of physicians and pharma-
cists, to plan the goals of labor, to establish the vol-
ume of capital investment, and to approve proposed
construction projects and plans for supply of materi-
als.
From the Union Republic level the plan goes to

municipalities and local institutions, where the most
detailed planning occurs. It then travels a return
route up the health-service hierarchy for approval
by higher agencies and legislative bodies.
The leaders of a highly planned health service

have a great need for information on which to base
decision making. In addition, documentation of
health needs is necessary for competition for funds
with other sectors of the economy. The Semashko
Institute for the Organization of Health Services
and Social Hygiene was formed more than 40 years
ago to provide scientific advice on health-services
organization. The Institute conducts intramural re-
search and funds health-services research projects
throughout the country. Dr. Bogatiryev, the director
of the Institute, is also editor of Sovetskoe Zdra-
vookhranenie, the Soviet journal of health-services
research.
In conjunction with the 1970 census, the Institute

conducted a study of seven million Soviet citizens
to determine the health status of the nation. To as-
sure a balanced sample of .the entire country, the
Institute selected 140 sites representing the geo-
graphic, economic and cultural characteristics of the
Soviet Union. In each of these sites health data
were collected on 50,000 persons randomly selected
from the general population., Abstracts were made
from polyclinic records, hospital records, vital statis-
tics and work records to determine the health status
of each person studied. In addition, subjects in a

random sample of 200,000 of the total 7,000,000
were examined by a team of 12 medical specialists
to detect morbidity not found in health-service
records. The results of this study will be used to plan
hospital construction, guide training activities, set
research priorities and justify budgetary allocations.
The use of morbidity data for health planning has
been described by Popov' and by Navarro..
Regarding the widely discussed health statistic of

infant mortality, it is interesting that although the
Soviet index has been reduced from 269 in 1913 to
25.7 in 1970, it remains above the 19.8 reported for
the United States in 1970..

Health Care for the Urban Population

Soviet citizens in urban areas have little difficulty
obtaining medical care.. We noted that the large
number of physicians, the territorial organization
scheme that assures relatively even distribution, the
short waiting times and the absence of direct
charges for care contribute to the ease of access. In
rural areas, access to qualified medical care is more
difficult, and patients must often visit a feldsher for
assistance.
In the cities, uchastok physicians provide compre-

hensive primary care for most of the adult popula-
tion, whereas children are cared for by specialized
pediatric uchastok physicians. Workers and several
other groups are also covered by a separate occupa-
tional or restricted network of health facilities. In
addition, numerous programs directed toward spe-
cific diseases, such as tuberculosis, carry on their
own preventive and therapeutic activities. With this
array of health services, it is not only easy to enter,
but sometimes difficult to leave the health system.
We noted a fragmentation of health services that

does not appear to be a matter of concern for Soviet
health planners. There is no attempt to consolidate
services on the basis of a family's health needs. A
mother may attend a maternity clinic, the father the
polyclinic, the son the pediatric polyclinic, and the
grandfather, living with the family, the diabetic
specialty clinic. Even the services for a single pa-
tient may be geographically scattered. This disper-
sion not only produces inconvenience but in some
cases leads to duplication of health efforts. The So-
viets are aware of the problem of inadequate com-
munication between these scattered clinics.

Health Care for the Rural Population

The broad expanses of the Soviet Union make the
delivery of health care to the rural population a par-
ticularly difficult problem. The first link of the Sovi-
et Health Service to this segment of the population
is often the feldsher-midwife punkt. When necessary,
patients are referred to the nearest uchastok hos-
pital. These uchastok hospitals of 10 to 20 beds are
manned by two or three physicians who manage
only common disorders. They are strongly encour-
aged to refer problem cases to rayon (regional) hos-
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pitals. There is a plan to phase out the inpatient
facilities of most of these small uchastok hospitals
because of their inefficiency.
Our trip to a rayon hospital 80 km from Minsk

illustrated the highly developed nature of the Soviet
rural health system in relation to the general level of
development of the countryside. After arriving in a
village with no paved streets and probably little
plumbing or central heating in the homes, we visit-
ed a 200-bed rayon hospital providing 15 types of
specialized medical care for a local area of about
40,000 inhabitants. Relatively complicated surgical
procedures, such as a cholecystectomy, are per-
formed in the two operating rooms of this hospital.

Patients requiring still more specialized care are
directed to Oblast or city hospitals, where most
Medical and surgical specialities are represented.
Some complicated cases are referred, to one of the
30 scientific research institutes under the Academy
of Medical Sciences or to specialized republic insti-
tuitions. This overall system for rural health care is
noteworthy for its centralization of expensive facili-
ties and ease of referral.
Throughout the system, hospital design and con-

struetion reflect an earlier era."'" Small wards ivith
no running water regularly contain six beds, closely
crowded together. Several institutes have been
formed to improve the architecture and construction
of hospitals.
In spite of the efforts of the Ministry of Health,

the volume of health care delivered to the rural
population has been consistently smaller than the
volume of care given to the urban population. "In
1961, while the ratio of doctors to population was
19.9 per 10,000 for the Soviet Union as a whole, it
was 27.6 for the urban population but only 9,8 for
rural inhabitants."" The maldistribution is counter-
balanced but not corrected by the provision of
health care to rural inhabitants in urban institutions,
the assignment of young physicians to ntral posi-
tions for their 3-year obligatory service and in-
creased wages for service in otherwise unpopular
locations. The dearth of health personnel in rural
areas is primarily due to their reluctance to live in
the more isolated areas of the country.

Emergency Health Services

The Soviet system for emergency medical care is
an outstanding feature of the Soviet Health Serv-
ice." Major efforts are expended to bring highly
trained medical personnel to. the site of an accident
or illness." By dialing 03 in any city in the Soviet
Union, a citizen with a request for emergency
health care is connected to a switchboard manned
by a trained operator with a physician available for
consultation. The operator or the physician evalu-
ates the request and dispatches appropriate aid -to
the patient from stations located throughout the city.
A general, obstetric, pediatric, orthopedic or cardiac
ambulance manned by a physician and an ambu-

lance feldsher will usually reach the patient within
10 minutes of his call. Emergency care in the exten-
sive rural areas of the Soviet Union is provided by
helicopters and air ambulances operated by the
health service. The medical specialty of traumatolo-
gy considers the organization and operation of
emergency services as part of its responsibility and
is the prime contributor to progress in this area.

Prevention

"PriAlaektik:1" or ''prevention" was repeatedly
described to us as a major activity of the Soviet
Health Service. This emphasis can be traced to the
epidemics that ravaged the Soviet Union immedi-
ately after the 1917 revolution. The danger posed to.
the Soviet state by these epidemics was great
enough to prompt Lenin's statement to the Seventh
All-Russian Congress of Sovies on December 5,
1919, that ". .. either the lice will conquer socialism,
or socialism will conquer the. neer" From 1918 to
1922, more than.6.5 million cases of epidemic typhus
and 3.2 million cases of relapsing fever were re-
ported." In 1920, almost 2 million cases of malaria
were registered. Since prevention was the most effec-
tive way to combat these diseases, the Soviet Health
Service from its very beginning adopted as its major
tenet ". . . the principle of the unity of preventive and
therapeutic activities.""
The emphasis on prevention has continued de-

spite the decline of infectious diseases as the lead-
ing health problem. In addition to a constant "pre-
ventive" attitude in clinical practices, several major
programs and institutions are designed specifically
for preventive purposes.
Under the "dispensarization" program certain

healthy persons such as children, workers in hazard-
ous jobs, athletes and pregnant women are required
to report for periodic health care. Dispensarization
is also applied to patients with chronic diseases
such as tuberculosis, hypertension, cancer and dia-
betes.
During our visit to an institute of medical-physi-

cal culture in Siberia, we observed the extremes to
which preventive dispensarization can be carried.
About 20 young athletes, experts in the sport of
shooting with rifles while on skis, were being given
physical examinations complete with electrocar-
diograms. These examinations are given each six
months, or even sooner after a strenuous contest.
Later, we observed a group of children with barely
detectable scoliosis attending a twice-weekly correc-
tive-exercise class.

Primarily for preventive purposes, the trade un-
ions and the Ministry of Health operate an exten-
sive network of 2200 sanatoriums and 500 health
resorts that can accommodate about 7 million peo-
ple per year. Many Soviet citizens, with the advice
of a physician and the consent of the trade union,
travel to the Black Sea area for several weeks of
rest and treatment in specialized sanatoriums. For
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example, patients with mild hypertension would
attend a sanatinium providing a regimen of salt re-
striction, weight reduction, a relaxed atmosphere
and undoubtedly several types of physiotherapy
designed to combat the disease. Recently, ov€-rnight
sanatoriums have been constructed in wooded areas
near cities to enable workers with diseases in their
early stages to undergo treatment without leaving
their jobs.

Health Care for the Aged

Many times our delegation requested to see
health-care facilities for the aged, expecting to find
numerous institutions similar to our nursing homes
in the United States. Although we eventually visit-
ed a home for invalids and the aged, we were told
that only 1 per cent of those over 65 reside in such
homes, as compared with 4 per cent of the popula-
tion over 65 who are institutionalized in this country.
A law that assigns responsibility to the children for
care of their aged parents may account for part of
this difference, but other factors are also important.

Several aspects of Soviet life tend to encourage
activity by the elderly. A shortage of labor in many
fields, particularly unskilled labor, permits certain
classes of pensioners to receive full retirement in-
come in addition to full pay for work. Others are
needed by families with working mothers for assist-
ance with the care of their grandchildren. Grandpar-
ents often have major responsibilities for running a
household. This may involve many hours of stren-
uous shopping under conditions much more physi-
cally taxing than in the United States. These tasks,
as well as the general rigor of Soviet life, support a
relatively high level of activity for the elderly.
A final reason for the absence of large numbers of

the aged in nursing homes may be related to a di-
rect function of the Soviet Health Service. The
uchastok physicians make numerous house calls to
the disabled elderly. It is probable that without this
service, many aged who are now cared for in the
home would need institutional care.

CONCLUSIONS

The hazards that accompany a comparative study
of health-care systems are magnified for the Soviet
Union and the United States. Because of ideologic
differences between the two countries, observers
must make a judgment of the validity of their obser-
vations. It is our belief that the statements in this
article reflect the true condition of the institutions
of the Soviet Health Service that we visited. NVe
found the Soviet health officals candid in describing
their successes and failures and quite responsive to
our requests to visit various types of health-care in-
stitutions.
We are considerably less satisfied with the

breadth of our observations. Primarily because of
limitations of time, we did not examine all the facil-

ities in a single local health-care system, nor did we
always visit more than one institution of a given
type. We did not study mental-health services or
biomedical research. Furthermore, the observations
that we made were limited primarily to the struc-
ture of the Soviet Health Service — we did not di-
rectly participate in the delivery of health care. Fi-
nally, a cost-benefit analysis, which is accomplished
only with difficulty for a limited type of health care
in one's own country, was not attempted for the
Soviet Health Service.

Although the utility of American observations is
limited by the problem of transferability, the Soviet
Health Service does provide a wealth of data for
Americans interested in various forms of health-care
organization. The study of these data will require
extended projects in the Soviet Union by Americans
skilled in health-services research. These studies
should be directed toward a critical evaluation of
the Soviet Health Service with special emphasis on
areas in which progress appears to have been made,
such as continuing medical education, routine and
emergency access to health care and health plan-
ning. The newly formed US—USSR Joint Committee
for Health Cooperation provides an opportunity for
this work. Further studies, which themselves may
generate increased co-operation, should benefit the
health services and the people of both the Soviet
Union and the United States.

We are indebted to Dr. Verne G. Robinson, co-ordinator
of the Soviet-American Health Exchange. Department of
Health. Education, and Welfare. for his skillful planning of
our trip, to our numerous Soviet hosts for their hospitality
and their efforts to acquaint us with their health system
(particularly Dr. 0. P. Shchepin. of the Ministry of Health
of the USSR, Dr. Alexandrov and Dr. Shakovsky. who trav-
eled with us. and Mrs. Eva Kipiani. our interpreter), to Dr.
Patrick Storey for commehts on the initial manuscript and to
Mr. Kenneth Flieger for editorial assistance.
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Mr. FREY. Is there anything we can learn from that?
Dr. EGEBERG. They begin much earlier than we do. Their vratsch is

the man most comparable to our general practitioner, and this is the
largest single category of physicians in the Soviet -Union. I would say.
his training is similar to that given our general practitioner, but it is
hard to make general comparisons.
Mr. SYMINGTON. You call him a man, but it is more likely to be a

woman?
Dr. EGEBERG. Yes. The vratsch, she is. They start after high school,

and they divide very soon into pediatrics and medicine.
Mr. FREY. They combine their undergraduate and medical schools?
Dr. EGEBERG. Yes, they combine it with medicine. They divide pedi-

atrics early, then after a year and a half, they divide surgery, OB,

GYN, and surgery.
Mr. FREY. HOW about internships?
Dr. EGEBERG. They have recently initiated a program which they call

internatura. They also have the ability to send their physicians, as
soon as they finish their internship, to where they are needed unless
they are in the top 10 percent of the class. So if you are not too hot,
you could end up somewhere in Siberia.
Mr. FREY. Getting back to the question of what we are going to gain

and what they are going to gain, despite their lack of specialists com-

pared to ours and this lack of emphasis, you still feel that there is

no question that we are going to get our money's worth?
Dr. RAUSCHER. Yes. Without question. The incidence data alone will

be well worth the first year's effort. The exchange of drugs and viruses

that they have isolated from children with an acute lymphocytic

leukemia we have tried to do for 10 years.
One other point which addresses itself to your question. Cancer re-

search not only in this country, but in the world, can be visualized es-

sentially in three components; that is, early diagnosis, prevention, and

treatment. One of the most important opportunities we have now is to

push this frontier to the left by trying to identify people as risks even

before early disease. We call these "risk profiles. We have to look at

many different people in many parts of the world. Because of the data

we can get from Soviet scientists, we can cut down the time it takes to

accomplish this. As an example, for breast cancer.
Mr. FREY. Like ballplayers, using the computers for study.
Dr. RAUSCHER. Exactly. We have identified some five or six

factors which, if all are present in a woman during her peak age period,

enormously increases her risk. By comparing their data with ours, we

ought to have a good profile for the women who may develop breast

cancer.
'Mr. SYMINGTON. May I interrupt to welcome Congressman Burt Tal-

cott from California. Tell us who you brought with you today.

Mr. TALcorr. These are students from the central coast of California,

36 high school seniors from various small towns in central California.

They are spending a week in our Capital or places near our Capital

to see how the Government works. Ladies and gentlemen, this is Jim

Symington from Missouri, Louis Frey from Florida, and Larry Winn

from Kansas, members of this committee.
Mr. SYMINGTON. We certainly welcome them all here and are thank-

ful to you for bringing them.
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We are hearing testimony from Dr. Roger Egeberg and his col-
leagues, from the Department of Health, Education, and Welfare, on
the President's agreement in Moscow covering the subject of health
and medicine. We have had a very interesting day so far, and we are
still at it. Twill give it back to you, sir.
Dr. RAUSCIIER. I have attempted to present three or four examples

as to how we think the American people can benefit by these coopera-
tive agreements with the Soviets in cancer research. I would stop here
by reiterating what Dr. Egeberg said, and that is I am thoroughly
convinced that they are sincere in trying to work with us.
Mr. FREY. We heard testimony last week that one of the problems

was when you would want to work with a Soviet scientist or doctor,
a specified person, there was trouble in getting that person. In the past,
they would pick out who they wanted you to work with, and you could
take it or leave it. Do you think this problem will still exist or that you
will have a little more freedom?
Dr. RAUSCIIER. First of all, I agree that this problem has existed.

I can say I think it will be greatly diminished in the sense of scientific
exchanges.
Dr. EGEBERG. Tell Mr. Frey how quickly they accepted this team

that is going on Saturday.
Dr. RAUSCIIER. About the time it took to exchange telegrams.
Dr. EGEBERG. Did you hear that?
Mr. FREY. That is quicker than mail gets back and forth from

Florida.
Dr. RAUSCHER. We anticipated going in July. It turns out that most

Soviet scientists take July and August off for semivacations, so they
suggested we come over immediately, and we are doing that this
Saturday.
Mr. SYMINGTON. What is a "semivacation" ? [Laughter.]
Dr. EGEBERG. I think I can tell you. A one-month vacation; and if

your blood pressure is elevated—say it is 140, which we don't really
consider too elevated—you probably get a month in a sanitarium, so
between the two, you have had a semivacation.
Mr. SYMINGTON. Every Soviet doctor needs that?
Dr. RAUSCHER. It is traditional in France, in Paris, that they take

the month of July off; and in the Soviet Union it is July and part of
August.
Mr. SYMINGTON. I meant the month in the sanitarium.
I think it is interesting to see how through leisure and free time they

manage to keep the maximum pace to their professional activities. It
is something that we have never learned how to do here. Men here are
run into the ground and then leave us when they have a number of
years of useful service in them.
The old adage is, you can do a year's work in 11 months, but you

can't do it in 12 months. This is not unrelated to health generally, too.
This is something that I take it that the regime there finds useful.
How many days a week is a Russian doctor on duty?
Dr. EGEBERG. Thirty-six and a half hours a week is his. official

duty. He is allowed to moonlight usually in an official position. and
may do that for another 20. Dentists, on the other hand, have private
practices along with their official 361/2 hours, so their hours may be
quite similar to ours.
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Mr. SYMINGTON. The mention of moonlighting, that is private prac-
tice as well for the doctor?
Dr. EGEBERG. Except if you work for the Government, you may turn

around and work a separate 20 hours for the union. The unions use a
lot of doctors.
Mr. SYMINGTON. They have their own doctors as distinct from doc-

tors that work for the Government?
Dr. EGEBERG. Yes, and they have many privileges and compensations

as distinct from what the overall state gives.
Mr. SYMINGTON. I think it would be very interesting to the com-

mittee and useful to have a memorandum prepared as an addendum
to the testimony here as to the structure of the Soviet medical com-
munity, the number of doctors, sex ratio, the paramedical people 
Dr. EGEBERG. I think most of it is in here [indicating].
Mr. SYMINGTON. All right, then I will add any further questions

to it if there are any.
Did you have anything more?
Mr. FREY. I had just one further question. Would you support in

Congress a resolution endorsing this particular agreement?
Dr. EGEBERG. If you are talking to me, I feel that health is in a very

peculiar situation with respect to our dealing with a country such as
the U.S.S.R. It is a thoroughly neutral subject which when times are
tough, diplomatically, the health relationship continues, As I said
just before you came in, when we spoke with Russian scientists and
physicians, they said very emotionally—many of them with tears in
their eyes thinking of 15 million that Russia lost in the last world
war—we have got to keep this communication open. One got the feel-
ing that the implications were broader than health alone. We feel
that the health possibilities and potentials are very, very great.
May I at this point add one more thing in line with what Dr.

Rauscher was saying? The Soviets have not begun to move around
quite as much as we have. They have many ethnic groups and many so-
cial groups that have been living in the same place under the same
circumstances, eating the same foods for many, many years and they
are still doing it, which is no longer true in our country. In an ex-
change of epidemiological data and trying to determine the relation-
ship of background and disease, we have a great opportunity to work
with them. They are, I think, very cognizant of this, and in their last
census they gave a whole host of extra health questions to about 5
million people on whom they took the census, and then, by random
selection they identified 500,000 whom they were going to subject to
a very thorough chemical, physical and historical examination. They
are trying to get information which I am sure we will need and
find useful.
Mr. FREY. You have hit on the head one of the things that we feel

is so important, the tangibles that will result. What we have empha-
sized is that we think it is extremely important that something posi-
tive be done immediately. This is one of the easier areas. There will be
areas where we can't do things, and we will have problems figuring
out how to do it because of security. In this area, we don't have it.
We should establish these important areas now because if we don't, we
will be bogged down. I am delighted they will take off in July, and
you have got to do it now. I hope we can continue this.
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Do you have anything for the record about how they handle their
drug problem? And if they have it, the extent of it:
Dr. EGEBERG. I can tell you on the record they don't apparently have

much of a drug problem in the U.S.S.R. We hear there is only the be-
ginning of one, unless you want to include alcohol, and they certainly
have an alcohol problem. We suggested cooperation in research on
the treatment of alcoholics or anything to do with alcoholism,
about which I feel very strongly. They feel at the present time that
this is a social problem. You may have read the papers recently
which took a rather—not exactly punitive, but a somewhat different ap-
proach to alcoholism than we have. People who were alcoholics or
who behaved asocially would not be allowed to go to certain resorts
or take vacations or go to places where other people might have a good
time. They are apparently beginning some such a program on alco-
holism. We could learn a lot from each other in this area, and will
watch what they do carefully.
Mr. SYMINGTON. I am interested in the suggestion that this would

be a deterrent for alcoholism. Many people feel if they have a good
drink, there is no need to go to a resort.
Dr. EGEBERG. Maybe they will learn something with the experi-

ment. I think we have been through something like that ourselves.
If we keep after them, I hope one of these days they will feel they
would like to work with us on this problem.
Mr. SYMINGTON. It certainly is a very serious problem, and we have

a lot to learn, too.
Dr. EGEBERG. Yes.
Mr. SYMINGTON. How many alcoholics is your estimate the United

States has?
Dr. EGEBERG. About 8 or 9 million.
Mr. SYMINGTON. A great number of tragedies.
Dr. EGEBERG. We have one man left, Dr. Rail, who is in environ-

ment.
Mr. SYMINGTON. We will be happy to yield to him. We had some

testimony yesterday on environmental protection. Undoubtedly this
will complement it.
Dr. RALL. Thank you. The National Institute of Environmental

Health Sciences is small, we speak after the heart and cancer institute
people have talked. We tend sometimes to be forgotten. I think many
of our problems in the future are going to be related to the environ-
ment. Deputy Minister Burgasov of the Ministry of Health of the
U.S.S.R., who is primarily in charge of this, pointed out as Drs. Cooper
and Rauscher did, that many of the causes of heart and cancer disease
are related to environmental problems.
Now, our efforts in establishing a cooperative program with our

Soviet counterparts in environmental health are somewhat more diffi-
cult than with heart and cancer, mostly because the field, is new and
there is not this history of a 10- or 15-year low level, informal ex-
change between the U.S. and U.S.S.R. scientists. My counterparts in
environmental health research had never visited the United States.
Almost none of them spoke English. They had very little feeling for
what we were doing, how we were organized. They read our litera-
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titre, they knew the science of the field, but we just did not have this
background of a friendly history of exchange.
Mr. SYMINGTON. By the same token, very few of our people spoke

Russian?
Dr. RALL. Absolutely. There are a number of medical students now,

interns and residents, who were in high school during Sputnik and
resolved to take Russian in college and have taken it and are fairly
good at speaking Russian. One of them accompanied us in our trip
to Moscow and he was just very useful. He could not speak Russian
elegantly, but, well, he knew enough and knew the science and he was
a great pleasure. Our program will be decided at a meeting we are
having in North Carolina. Our Institute is the only one of the NIH
Institutes located outside the research campus in Bethesda. Six Rus-
sian scientists will visit us for a week long, giving them a fairly un-
hurried chance to explore our various research interests in depth.
We will cooperate on the importance of assessing toxic effects of pol-
lutants. Russians have been active in determining central nervous
system behavior effects of toxic chemicals. They are much ahead. We
tend to study tissue damage or changes in clinical chemistry.
Mr. SYMINGTON. If I may interrupt, do they have agricultural pol-

lutants, such the DDT problem?
Dr. RALL. Yes; they do. There is some feeling that the DDT levels

in the fat of the Russian people are higher than what we carry in the
United States. One of the Russians who will be with the group visit-
ing us is concerned with the toxicology of agricultural chemicals.
The Russian central nervous system studies, the so-called Pavlovian

techniques, may be very much better than what we have, or we may
have a better method than they do. One of our major efforts will be to
compare these two and work together.
We will also be interested in other problems, the possibility that two

chemicals, each nontoxic alone, when man is exposed to both together
may be very much more toxic. This so-called joint synergistic toxicity
is a real concern. The Russians have done some very good work in this
area. They were the first to show, for instance, that the red dye, F, D,
and C No. 2 is teratogenic and can cause birth defects. They have
developed good methods for assaying pollutants and for eliciting
subtle contral nervous system effects.
Mr. SYMINGTON. Is that dye the so-called red 2 used in making

jellies and jams?
Dr. RALL. Yes, and in making Maraschino cherries.
Mr. SYMINGTON. I thought HEW had not corroborated the carcino-

genic impact.
Dr. RALL. This is teratogenesis, birth defects rather than carcino-

ffenesis. It has been corroborated both in-house and outside that the
pure compound is foetotoxic.
The Russians used a crude preparation, a plant extract, and there

was some question as to what its exact composition was, HEW found
that the pure compound was definitely foetotoxic.
Mr. SYMINGTON. Are we talking about the same experiment? Was

this made with mice?
Dr. RALL. It is not the same experiment. I will provide the details for

the record.
(Information for the record follows:)
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Amaranth, a crude material, was reported to be teratogenic, foetotoxic (Baj-guseva Vop. Pitan. 27, p 46, 1968), and more recently carcinogenic ( Shlendergand Gaurilenko. Vop. Pitan. 29, p 66, 1970) by the Russians. Studies in the U.S.with the pure F D & C #2 Red Dye have not demonstrated teratogenicity buthave confirmed the foetotoxicity. Only one U.S. carcinogenicity study was per-formed with F D & C Red #2 (in 1953) in 18 rats and it was negative. TheU.S.S.R. report showed a moderate incidence of mixed tumors in the animalstreated with a high dose of amaranth and no tumors in the controls. A recentNAS-NRC study is reported to indicate that there is no hazard from ordinary use.
Mr. SYMINGTON. I can discuss that later because another finding was

reached.
Dr. RAIL. I, too, was impressed by their sincere interest in a collabo-ration. I look forward to seeing them and visiting with them when they

come in October and to developing very substantial cooperative efforts.
Mr. SYMINGTON. Thank you very much for the testimony.
Mr. Winn?
Mr. WINN. Thank you, Mr. Chairman.
Dr. Egeberg, the medical and health agreement spells out 100 man-

hours per month for specialists to dedicate to pursue joint research for
a period over 2 years. Can you tell us how such a program will befinanced and what will be the source of the funding in this country?
Dr. EGEBERG. Yes I can. At least I can start and maybe Mr.Kevan can finish. Our present agreement is that the country whosends ihe scientist to the other country pays all of his transportationfrom the home to that country. The country to which he comes paysfor his keep and then a certain modest honorarium per day and rather

modest expenses per day for food and so forth, I think $12. Beside the
$12, they get a room to stay in or whatever is needed. Arrangements
have been made so that we can reciprocate standard social services ourpeople would receive in most other countries, such as health care. We
have outside arrangements for insuring them in case they get sick
while they are here. Of course, some of them have found almost tragic
circumstances when they got sick here and weren't insured. As far
as this country is concerned, if it is research in any of the fields that
they are interested in that belong to the National Institutes of Health,
it will bear the cost of the Russian investigator when he is here.
Mr. SYMINGTON. May I interrupt there, sir? You mentioned that

some have suffered tragic circumstances for the want of health insur-
ance while they were our guests?
Dr. EGEBERG. Yes, not just the U.S.S.R., but other countries have had

people over here. When they got out of the hospital they had bills they
could never hope to pay on the basis of what they have been earning at
home. While some have been forgiven, it is a pretty sad circumstance.
Mr. KEVAN. There was one specific instance in the case of a Polish

scientist that was here in one of our exchange programs who was in-
volved in a mugging incident in Baltimore which required hospitaliza-tion. While he was here in the hospital, he had no physician's cost butthe hospital care came up to a very sizable bill for his admission. Wehad no legal authority to handle this. Because it happened to be in theState of Maryland that has this provision in law of taking care of ex-penses for people who are injured as a result of this kind of incident.His bill was taken care of that way.
Mr. FREY. If you will yield. I would sure hate to be a lawyer tryingto collect. As a practical matter, if someone like that did run up a bill,
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you would have a devil of a time trying to collect it unless they had a
lot of assets-
Mr. KEVAN. The real problem is what it does to the relations in the

program.
Mr. SYMINGTON. Yes, it is cold comfort for a gentleman to know he

can abscond and not pay the doctor bill.
Dr. EGEBERG. Does that answer your question adequately?
Mr. WINN. Yes, I am interested in knowing from the space agree-

ment, and medical science and public health, how can the United States
expand this effort to take advantage of the enormous capability pos-
sessed by the Soviet satellite nations? Was this discussed or
considered?
Dr. EGEBERG. I personally visited several of the Soviet satellite na-

tions and they would like to do the same thing.
Mr. WINN. They would not be included?
Dr. EGEBERG. Rumania would not be included. We have a separate

agreement with Rumania. I don't know about Poland.
Mr. KEVAN. Cooperation with Poland is under Public Law 480, the

special currency program.
Mr. WINN. Have they shown interest? Have they shown an interest?
Mr. KEVAN. Yes, there is an extremely active interest in Poland pri-

marily with some of the institutes involved with the Soviet program
and we also have the same program in Yugoslavia. There is a separate
exchange agreement similar to the Soviet with Rumania which is just
beginning to develop. Again the language problem creates the difficulty.
Mr. WINN. Maybe there hasn't been enough time to fully develop the

agreement between ourselves and the U.S.S.R.
We are probably off the subject a little bit, like we seem to have been

a couple of times today, but is acupuncture widely practiced in the
U.S.S.R., in the United States, as it is in China ?
Dr. EGEBERG. With our foreign expert here, I understand there has

been some acupuncture used in the U.S.S.R. On the other hand, it is
not a customary thing in such wide spread use as in China.
Mr. KEVAN. It has also been used in Rumania and we just received

last week some reports from them that we asked for when it was re-
ported in their press that acupuncture was being used. We asked the
Embassy to get us some information and it just came in.
Mr. WINN. But it is not used to the extent that we think it is in

China?
Dr. EGEBERG. It is being used a little bit in the United States on the

west coast.
Mr. WINN. I have read a few articles. I don't know what it is per-

centagewise. I don't think it would mount up very high.
Dr. EGEBERG. Percentagewise, no.
Mr. WINN. I don't think it would even register at the polls.
Mr. SYMINGTON. If the gentlemen will yield, let us put a question

that is of interest to at least two members of our committee. With the
interest the Soviet people are givina

b 
to tennis, and inasmuch as Mr.

Frey and I both have tennis elbows, do you know if any progress has
been made in that field?
Dr. EGEBERG. I will write the Minister and ask him. We had a man

who had a very bad eye disease in which they seem to be ahead of us
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and they took him in over there even though he is a lousy capitalist.
Mr. WINN. I thought tennis elbows fell in the same category asalcoholic elbows.
Dr. EGEBERG. I don't know.
Mr. WINN. Back to the recently signed agreement, it spells out a

number of specific diseases in which joint efforts are recommended
and I think that is certainly very important and you mentioned quite
a few of them. In addition, within this country, further health pri-
orities include certain chronic degenerative diseases, infectious hepa-
titis, various mental disorders, alcoholism would come into that cate-
gory, possibly drugs. I had a note along the same line. I am on the
Select Committee on Crime. We are half way through 2 days of hear-
ings in New York involving the use of drugs in the high schools up
there—in the schools. We had testimony yesterday that as high as 90
percent of the kids in one junior high school were either drug users
or drug addicts which just sets you back. You just sit there with your
mouth open. 

addicts,
can hardly think of a question. Would you com-

ment on the possibility, then, for pursuing certain of these other areas
within the context of the new agreements? How broadly do you think
we can approach these things?
Dr. EGEBERG. It is broadening all the time.
Mr. WINN. You stated this earlier. Are we all too anxious to cover

too wide a field?
Dr. EGEBERG. NO, I think each one takes time. We went over in the

fall of 1970, I guess it was, and it wasn't until this March that we had
a real agreement. Both countries were working about as quickly as
they could in trying to accomplish this. When we went back we
wanted to broaden from cancer, heart disease, and environment to
other fields. We suggested alcoholism, occupational health, the chem-
istry of schizophrenia in which they have shown great interest and in
which they are doing very important work, and a number of others.
Mr. WINN.. Did you discuss venereal diseases?
Dr. EGEBERG. No, but at that time we went into the question of distri-

bution of health care which would be a very important one, as far as
venereal disease is concerned.
Mr. WINN. Have they had an increase as we have because of their

problem on alcoholism?
Dr. EGEBERG. I don't know how much they had. The people with

whom we spoke didn't really want to talk about it, and I don't think
they were well versed with respect to what the situation is there.
Mr. WINN. I understand.
Dr. EGEBERG. They didn't want to start working on alcoholism as a

health measure because they called it a social affair. On industrial or
occupational health, they very very gladly said let us do it, but we
didn't have an expert in that field with us at that time. So the next
time we come around, we will have one in occupational health.
Mr. WINN. These specialty subjects are going to take a little time

to develop and explore with the Russians to see if they want to sit
down and exchange ideas and teams and things?
Dr. EGEBERG. There will be a little lag just as you said. We wouldlike very much to work with them in the area of circumpolar health,
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specifically on diseases, and environmental problems, epidemiology of
people who live North and near the Arctic Circle. I was up in Iromsii,
Norway, the other day at a meeting at which attempts were made to
interest the Soviets in joining such efforts. We have had informal re-
lations with them on such things

' 
but so far no formal relations. We

feel we would have much to gain from them on this score.
Mr. WINN. I agree with my colleague from Missouri in that I

doubt that we have been able to tell not only their people, because
we don't have access to their news media but we haven't been able to
tell our own people what we have been doing—using the polio exam-
ple, but I would hope that HEW, because they certainly have got the
methods down there, you have got a whole staff of public relations and
information people that can certainly at least make these team visits,
make the people of this Nation aware of the team visits and certainly
through HEW, but I don't think you would have any trouble at all se-
curing positions for say at least your counterpart, I forgot his name, if
he comes over here and visits, on something like the "Today Show." I
am not putting in a plug of "Today," but for some of the nationally fa-
mous talk shows. This is the way to do it. I get the idea from the way
it was handled when the President was over there, that they are ready
for this now, not only in their country, but our own. I may be wrong.
Dr. EGEBERG. No; I think they are. I have been on the Voice of

America. I don't know where it was beamed, to talk about this subject.
Mr. WINN. It does pretty well.
Dr. EGEBERG. We are.
Mr. WINN:We would need their cooperation.
Mr. SYMINGTON. Wouldn't it be far better for the Soviet citizen to

hear from their own radio broadcasts about these arrangements, than
through the Voice of America which, after all, is considered by their
Government to be somewhat antagonistic?
Dr. EGEBERG. Yes, as I said, Minister Petrovsky has been on tele-

vision and radio and written articles about it in the Soviet Union.
Mr. WINN. I am talking about the two of you as an exchange which,

to me, if he is on some of our nationwide shows bringing up the same
information that you did, this is obvious that both countries are work-
ing together, not just you saying in the United States we are working
with the Russians and in Russia with him saying we are working
with the Americans. It is a little more public relations. This is what
gets down to the people to realize how important some of these steps
are. Here you have this week this team going to visit. How many are
on the team?
Dr. EGEBERG. Five.
Mr. WINN. I am sorry, you did say that. That should be publicized.

The chairman of the team should be interviewed before he leaves.
Dr. EGEBERG. He is right in Washington, he could be.
Mr. WINN. I am talking about HEW. Wake up your public relation

guys down there.
Dr. EGEBERG. I will take your message myself.

• Mr. WINN. You are probably the best carrier we have had in this
room for a long time.
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Mr. SYMINGTON. Thank you. I think the Soviets have indicated a
sensitivity in these matters. In their reluctance to attend any of our
space launchings, they let us know it was awkward to invite us back.
This is changing. Perhaps the acceptance by your counterpart of an
invitation to appear on a U.S. talk show would mean a subsequent
invitation to you to go on somethink over there. I think we should be
able to do a great deal better than we did in the case of the polio
exchange where it would appear that neither country knew what was
going on. There was in fact an investment of American medical tech-
nology in the lives of the Soviet people which may have saved thou-
sands and thousands of lives, and this at a time roughly parallel to the
U-2 incident. It would have been interesting and helpful to offset some
of the problems that we had.
Again, on the question of the dominent role that women play in

the Soviet medical system—I know that you have already attempted
to explain why that is the case. Perhaps you could restate that and
then let the committee know if we in the United States are ignoring a,
potential national resource in failing to educate more women for medi-
cal careers?
Dr. EGEBERG. I think we are. A lot of people still feel if you invest

Money in educating a woman, you lose her through the childbearing
period, but we now have statistics to indicate that she lives longer than
the male doctor and gives just as many years of service as the male.
This helps. This is one of the arguments that often has been used when
you think of the very expensive medical education. Woman has many
of the qualities one wants to see in a physician, tenderness and ability
to give of love—I don't mean that men don't have that. In our school,
we had perhaps the biggest women's group in our medical classes than
any not purely women's school.
Mr. SYMINGTON. Do the Soviet women doctors marry and have

children and live happily ever after?
Dr. EGEBERG. If they work 361/2 hours a week, even if they do some

moonlighting—when they have a child, they get a year off.
Mr. SYMINGTON. So at the age of 2 he is put in a nursery? •
Dr. EGEBERG. Then comes the question of his exposure to their

schools, and that is where the older people in Russian society play an
important role. They come back into the home and become the foster
parents, in a sense, where the parents work.
Mr. SYMINGTON. They may not have left the home in many cases

because many families with aunts and uncles live together in some-
what limited accommodations, which has this peripheral value for
the working age people. I think there is a lot for us to learn there,
not so much in a whole family living under one roof, but in the oppor-
tunities for children to be cared for in the absence of the parents. I
think the Senate has just voted on it. We are considering it.
Mr. WINN. Mr. Chairman?
Mr. SYMINGTON. Yes?
Mr. WINN. I have one question, if I may. We were talking about

the various fields and I think two that we—we may have covered
one when we talked about it. Dr. Cooper—is that your name—when
Dr. Cooper talked about the heart attacks and he touched earlier on
the average life expectancy, what do their studies over there find?
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Is their average life expectancy longer or shorter than ours? How
would it compare?
Dr. COOPER. This is the type of epidemiological data which we have

not gotten prior.
Mr. WINN. These are some of the things you will be able to discuss?
Dr. COOPER. Yes, and the characterizations of the population as Dr.

Rauscher previously described, which is our No. 1 problem in arterio-
sclerosis for that purpose.
Mr. WINN. Do you have any indication of their record of infant

mortality?
Dr. COOPER. I do not, Mr. Winn.
Mr. WINN. We haven't touched on that at all. But if we are going

to go to the far end, let us start at the first end.
Mr. COOPER. I do not have any.
Mr. WINN. Do you think that will be one of the subject matters

to be discussed in these conversations, or should it be? I think it
should be.
Dr. EGEBERG. It could well be. They are in somewhat the same re-

gion as far as infant mortality. They use midwives very much, so they
have very few people who aren't seen before delivery.
Mr. WINN. Through that midwife system, do you feel that there

would probably be the records available?
Dr. EGEBERG. To our surprise, a very large proportion of their

people are having their babies in hospitals except far out in the coun-
try where they have them at the Punct. They have excellent obstetri-
cal hospitals with, I believe, good survival statistics. The midwives de-
liver frequently, often delivering some of the doctors' wives, but under
the supervision of obstetricians.
Mr. WINN. Would that hamper the recordkeeping system we would

normally have through the hospital deliveries?
Dr. EGEBERG. No, they do it in the hospital as part of a team.
Mr. WINN. If that is discussed, it should be pretty comparable?
Dr. EGEBERG. Yes, their records now should be getting good.
Mr. WINN. I had one more question. I think you pretty well covered

that about the specific new advantages or benefits you foresee flowing
from this new agreement in medical science and public health; as the
Chairman mentioned and we are all aware, we have now 20-some-odd
public health bills being considered in Congress. Do you see any new
advantages in these discussions coming up in the public health field?
Are they more advanced than we are in the public health field?
Dr. EGEBERG. I think they have done many things that are well ad-

vanced in the field of public health, but I think we still have to explore
this whole thing. For instance, even though they are a socialistic na-
tion, they apparently have a great deal of pollution on the western end
of Lake Bykol which they said is almost dead. They have problems very
much like ours. They have solved many of the problems. For instance',
they recently had an epidemic of what—cholera--cholera, just before
we went there on one of our visits. They handled that very quickly,
very decisively, and with a very small spread.
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Mr. WINN. What about in the medical sciences, since this is a Science
and Astronautics Committee and we may be entering more in the sci-
ence field than astronautics, I think all the members of this committee
would be interested in the medical science field.
Dr. EGEBERG. Well, that, of course, is what we took our three Institute

directors along for this last time. That was very basic scientific infor-
mation that they were trying to establish together.
Mr. WINN. As I understand your testimony, it worked real well. It

was very successful for both sides?
Dr. EGEBERG. We felt it was productive and as far as rapport was

concerned, it was very warm.
Mr. WINN. What is the next stage after the top three?
Dr. EGEBERG. We might gain a year from the last time at which time

we can introduce new fields we would like to work together on. At that
time we will have already-
Mr. WINN. Does a year seem like a long time?
Dr. EGEBERG. It does, except this time we are trying to get started.

We would have willingly met a little bit sooner. They wondered if
we shouldn't have met a little bit later. The way things are going along,
we are going to get an awful lot done by next year.
Mr. WINN. In between?
Dr. EGEBERG. Yes.
Mr. WINN. Particularly with these teams visiting, they are having

a team coming over here?
Dr. EGEBERG. Yes, I think one is coming to Rall's Institute, Dr.

Rauscher has one, and I have one coming.
Dr. COOPER. Yes.
Mr. WINN. At least three other teams of Russians are visiting us

over the next year?
Dr. EGEBERG. On these subjects in the overall pattern.
Mr. WINN. We have an additional team going over and no shortage

of volunteering?
Dr. EGEBERG. A lot of our people would like to go. We have indi-

viduals who have done some very good work with the Russians.
Mr. SirmiNGToN. The Joint Committee which is to be established, we

haven't discussed that today. On our side, how would that be made up?
Dr. EGEBERG. So far, I have been the cochairman for the United

States and Dr. Venedictov has been the cochairman for the Soviet
Union. Dr. Paul Ehrlich has been the alternate cochairman, he is
the head of our International Office in the Secretary's office and Dr.
Schepin has been his counterpart in the Russian group.
Mr. SYMINGTON. It is interesting because we didn't receive any testi-

mony from the other spokesmen for the other three agreements, any
enlightenment on when such a committee would be established, and
who would be on it.
Dr. EGEBERG. May we give you that?
Mr. SYMINGTON. Yes.
Dr. EGEBERG. We have it here and we will be happy to see that you

are given all this information.
(Information requested for the record follows:)



111••••

206

List of participants in the 1st session of the U.S.-U.S.S.R. Joint Committee for
Health Cooperation

FOR THE U.S.A.

1. Roger 0. Egeberg  Co-chairman, Counsellor for Health Affairs to
President of the U.S.A.

2. S. Paul Ehrlich, Jr  Deputy Co-chairman, Director of the Office of
International Health, Department of HEW
of the U.S.A.

3. Robert Q. Marston  Member of Committee, Director of the National
Institutes of Health, U.S.A.

4. Carl G. Baker  Member of Committee, Director of the Na-
tional Cancer Institute, National Institutes
of Health, U.S.A.

5. Theodore Cooper  Member of Committee, Director of the National
Heart and Lung Institute, National Institutes
of Health, U.S.A.

6. David P. Rall  Member of Committee, Director of the National
Institute of Environmental Health Sciences,
National Institutes of Health, U.S.A.

7. James E. Muller  Adviser, Coordinator, Office of International
• Health, Department of HEW, U.S.A.

8. Jack L. Tech  Adviser, Scientific Attaché of the Embassy of
the U.S.A.-Moscow.

FOR THE U.S.S.R.

Co-chairman, Deputy Minister of Health of the
U.S.S.R.

Deputy Minister of Health of the U.S.S.R.,
Chief Sanitary Physician of the U.S.S.R.

  Deputy Minister of Health of the U.S.S.R.,
Chairman of the Scientific Council on Cardi-
ology of the U.S.S.R. Academy of Medical
Scien-ces.

4. 0. P. Schepin  Deputy Co-chairman, Chief of the External Re-
lations Department of the U.S.S.R. Minis-
try of Health.

5. N. N. Blokhin  Member of the Committee, Director of the
Institute of Experimental and Clinical On-
cology of the U.S.S.R. Academy of Medical
Sciences.

6. I. K. Shkhvatsabaya  Member of the Committee, Director of the A.L.
Myasnikov Institute of Cardiology of the
U.S.S.R. Academy of Medical Sciences.

7. G. I. Sidorenko  Member of the Committee, Director of the
A. N. Sysin Institute of General and Com-
munal Hygiene of the U.S.S.R. Academy of
Medical Sciences.

8. G. I. Avdeev  Adviser, Chief of the Laboratory, Moscow P. A.
Herzen Research Institute of Oncology.

9. 0. A. Alexandrov  Adviser, Chief of Section, Department of Inter-
national Health, All-Union N. A. Semashko
Research Institute of Social Hygiene and
Public Health Organization.

10. M. N. Savelyev  Adviser, Deputy Chief of the External Rela-
tions Board of the U.S.S.R. Ministry of
Health.

Mr. SYMINGTON. I notice that this agreement remains in force for
5 years after which it is extended an additional 5-year period unless
one of the parties decides against it. A couple of the other agreements
have to be extended by mutual agreement. Is there any significance to
attach to the difference in approaches?

1. D. D. Venedictov 

2. P. N. Burgasov 

3. E. I. Chazov
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Dr. EGEBERG. I don't think so. Most of us wanted the strongest thingwe could get. The 5 years was apparently a very good advance. Wejust chose that language.
Mr. SYMINGTON. I didn't think there was any significance myself.Dr. EGEBERG. No.
Mr. SYMINGTON. If you could submit for the record, sir, a generalstatement concerning major medical areas where the United Statesmight have something to offer through its leadership to the SovietUnion and vice versa, I would appreciate it.
(When received this document will be placed in the committee files.)There was mention earlier of the stomach cancer rate as between theJapanese in Japan and the Japanese here. It raises the desirability ofa multilateral approach of some of these studies. I think that wouldbring answers sooner than simply a bilateral approach. Would thatbe so?
Dr. RAITSCHER. Yes

' 
sir, Mr. Chairman. Much of this is ongoing nowin some cases informally and in some cases formally. Specifically withJapan, we do have a formal agreement. We have intense interest fromAustralia and from other countries of Europe, and so forth. In fact,the - United States is providing specific dollars in some of theseinstances.

Mr. SYMINGTON. I am interested in a particular area of medicine,because of the purpose for which Soviet mental institutions have beenused in the last decade or so. Is psychotherapy an advanced art thereand do many people seek it and do they get it?
Dr. EGEBERG. According to Dr. Bertram S. Brown, who is the headof our National Institute of Mental Health, when they talk to sci-entists in the field of schizophrenia and other psychiatric diseases, theyare very much on a par and would like to work together. I know thatDr. Brown would like to achieve a closer working relationship withthe Soviets. As to the use of institutions, I don't know what to say.In California, there were 10 times as many people put in psychiatricinstitutions in northern California than southern California andeveryone thinks Los Angeles is crazy. It wasn't because of the differ-ence in the population, it was the economics and patterns—it wastragic, it has been stopped. That was the pattern just a few years ago.Mr. SYMINGTON. That is very interesting. Is there a difference in thecriteria that was used?
Dr. EGEBERG. Yes, in the north an older person who has broken aleg and perhaps needs a small operation, might be moved from hishome and put into an institution. If he was subsequently confused,he might be sent to one of the big psychiatric hospitals. In the south,we sent them home or near their home and they lest their confusion.Mr. SYMINGTON. I think that the American people would registersome concern at least at the thought that people were sent to mentalinstitutions for any other reason than their inability to cope with theirenvironment. Stories have come out of the Soviet Union that dissidentwriters and poets sometimes end up there. I hope that we will find in-creasing reassurance that this isn't happening because that isn't some-thing we want to learn from people on any side of the world.Dr. EGEBERG. We spoke to people on both sides. A lot of humanqualities enter that problem.
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Mr. SYMINGTON. Well, you want a doctor to make that decision and
not an official of the Government?
Dr. EGEBERG. Yes.
Mr. SYMINGTON. Mr. Price, do you have any questions?
Mr. PRICE. No, Mr. Chairman.
Mr. SYMINGTON. Dr. Egeberg, this has been a stimulating day for us.

There was a caucus this morning, as you may know. I can assure you
that this testimony will be read thoroughly and with great interest.
As I recall the words of a sometime poet, 'There was a tide in the
affairs of men which, taken at the flood, leads on to peace." I have only
changed one word. I think your work has contributed greatly to that
tide. Thank you very much.
Dr. EGEBERG. Thank you for your interest. We have enjoyed being

here.
Mr. SYMINGTON. The meeting is adjourned.
(Whereupon, at 12 o'clock noon, the hearing was closed.)
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