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ORDER OF REFERENCE

Extract from the Minutes of the Proceedidgs of the Senate, Tuesday,
October 28th, 1969:

“The Honourable Senator Lamontagne, P.C., moved, seconded by
the Honourable Senator Burchill:

That a Special Committee of the Senate be appointed to consider and
report on the science policy of the Federal Government with the object
of appraising its priorities, its budget and its efficiency in the light of
the experience of other industrialized countries and of the requirements
of the new scientific age and, without restricting the generality of the
foregoing, to inquire into and report upon the following:

(a) recent trends in research and development expenditures in
Canada as compared with those in other industrialized countries;

(b) research and development activities carried out by the Federal
Government in the fields of physical, life and human sciences;

(c) federal assistance to research and development activities carried

out by individuals, universities, industry and other groups in
the three scientific fields mentioned above; and

(d) the broad principles, the long-term financial requirements and
the structural organization of a dynamic and efficient science
policy for Canada.

That the Committee have power to engage the services of such coun-

sel, staff and technical advisers as may be necessary for the purpose of
the inquiry;

That the Committee have power to send for persons, papers and
records, to examine witnesses, to report from time to time, to print such
papers and evidence from day to day as may be ordered by the Com-

mittee, to sit during sittings and adjournments of the Senate, and to
adjourn from place to place;

That the papers and evidence received and taken on the subject in
the preceding session be referred to the Committee; and

That the Committee be composed of the Honourable Senators Aird,
Bélisle, Blois, Bourget, Cameron, Carter, Desruisseaux, Giguére, Grosart,
Haig, Hays, Kinnear, Lamontagne, Lang, Leonard, McGrand, Nichol,

O’Leary (Carleton), Phillips (Prince), Robichaud, Sullivan, Thompson
and Yuzyk.

In amendment, the Honourable Senator Haig moved, seconded by the
Honourable Senator Grosart, that the motion be not now adopted, but

that it be amended by striking out paragraph 3 thereof and substituting
therefor the following:—

“That the Committee have power to send for persons, papers
and records, to examine witnesses, to report from time to time, to
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print such papers and evidence from day to day as may be ordered
by the Committee, to adjourn from place to place, and notwith-

standing Rule 76 (4), to sit during sittings and adjournments of
the Senate.”

After debate, and—

The question being put on the motion in amendment, it was—
Resolved in the affirmative.

The question being put on the motion of the Honourable Senator
Lamontagne, P.C., seconded by the Honourable Senator Burchill, as
amended, it was—

Resolved in the affirmative.”

Robert Fortier,
Clerk of the Senate.



MINUTES OF PROCEEDINGS

MonpAay, February 9th, 1970.
(1)

Pursuant to adjournment and notice the Senate Special Committee on
Science Policy met this day at 9.30 a.m. in Joint Session with the Committee
on Science and Astronautics of the House of Representatives of the United
States of America.

Present for the Senate: The Honourable Senators Lamontagne (Chairman),
Belisle, Carter, Grosart, Haig, Kinnear, Phillips (Prince), Robichaud and Yuzyk.
(9).

In attendance: Philip J. Pocock, Director of Research (Physical Science)
and Lt. Col. Jacques Ostiguy, Special Research.

Present for the House of Representatives: The Honourable Emilio Q. Dad-

dario (Chairman), James G. Fulton, Charles A. Mosher and James W. Syming-
ton. (4)

(A curriculum vitae of each Representative follows these Minutes.)

In attendance: Dr. J. Thomas Ratchford, Science Consultant for the U.S.
Committee on Science and Astronautics, Mr. Herman Pollack, Director, Bureau
of International Scientific and Technological Affairs, Department of State, and
Lt. Col. Noel Wilson, U.S.A.F.

At 12.00 noon the meeting adjourned to the call of Senator Lamontagne.

ATTEST:

Patrick J. Savoie,
Clerk of the Committee.



CURRICULUM VITAE

Daddario, Emilio Quincy, Democrat, of Hartford, Conn.: born in Newton
Center, Mass., September 24, 1918; graduated from Tilton (N.H.) Academy in
1934; attended Newton (Mass.) Country Day School for 1 year; graduated Wes-
leyan University in Middletown, Conn., B.A. degree, 1939; graduated University
of Connecticut School of Law, 1942; member of Connecticut and Massachusetts
bars; enlisted in Army in February 1943; assigned to Mediterranean Theater;
awarded U.S. Legion of Merit and Italian Medaglia d’Argento medals; mayor
of Middletown, Conn., 1946-48; judge of Middletown Municipal Court, 1948-50;
reactivated with the 43d Division at the outbreak of the Korean conflict; served
as major with the Far East Liaison Group in Korea and Japan; resumed prac-
tice of law in Hartford in 1952; member board of trustees, Wesleyan University;
member of the board of regents, University of Hartford; married the former
Berenice Carbo of Middletown, Conn., in 1940; three sons; elected to the 86th
Congress, November 1958; reelected in 1960, 1962, 1964, 1966 and 1968; member
of the House Committee on Science and Astronautics; chairman of the Special
Subcommittee on Patents and Scientific Inventions; chairman of the Subcom-

mittee on Science, Research and Development; member of the Manned Space
Flight Subcommittee.

Fulton, James G. Republican, of Dormont (Pittsburgh), Pan.; member of
Science and Astronautics Committee and Foreign Affairs Committee; son of
James Ernest and Emelie Fetterman Fulton; grandson of Rev. Dr. John Lock-
hart Fulton and Judge Charles Sylvester Fetterman, families active since the
1700’s in civic affairs in Western Pennsylvania and South Hills section of
Pittsburgh; Penn State, A.B.; Harvard Law School, LL.B., 2 years Fine Arts
Department of Carnegie Tech; owner, Mount Lebanon News, Boro News,
Chartiers Valley Times Progress, The News (South Hills), The Tribune, Pitts-
burgh, Pa., and News Progress, Washington County, Pa.; rancher, lawyer,
formerly partner Pittsburgh banking law firm; member Allegheny Co. Board
Law Examiners, 1934-42; solicitor, Dormont Borough; Pennsylvania State
Senator, 1939-40; lieutenant, U.S. Naval Reserve on active duty in 1942; elected
to the 79th Congress on November 7, 1944; returned from Pacific combat area to
Congress, 1945; reelected 12 times to date; member, Board of Visitors, Anna-
polis Naval Academy, on appointment of Speaker, 1947; chairman, special
subcommittee on displaced persons of the Foreign Affairs Committee, 80th
Congress; United States delegate to United Nations Conference on Trade and
Employment 1947-48, on appointment by President Truman; chairman, sub-
committee for Europe, of House Foreign Affairs Committee, 83d Congress;
appointed U.S. delegate to 14th General Assembly of the United Nations by
President Eisenhower, 1959; adviser on space to U.S. mission at U.N., 1960-67,
appointments by President Kennedy and President Johnson; decorated by the
Republic of Italy; recipient of Columbus Medal on recommendation of Latin
American Ambassadors; member, American Judicature Society, American
Academy of Political and Social Science; member, board of governors, National
Rocket Club, 1959-62; member, International Institute of Space Law; congres-
sional office Pittsburgh, 2117 Federal Building, phone 644-2876; town address,
2850 Espy Avenue, Pittsburgh, Pa., 15216, Golden Pheasant Farm, Mt. Lebanon,
Pittsburgh, Pa., 15228; Green Meadows Ranch, Oak Forest Road, Waynesburg,
Southwestern Pennsylvania.



Mosher, Charles Adams, Republican, of Oebrlin, Ohio.; born in DeKalb
County, I, May 7, 1906; graduated from Oberlin College, A.B., cum laude,
1928; married Harriet Johnson, 1929; son, Frederic A., and daughter, Mary
Jane; employed on daily newspapers in Illinois and Wisconsin 1929-38; presi-
dent of Oberlin Printing Co., and publisher of Oberlin News-Tribune, 1940-62;
member of Oberlin City Council, 1945-50; member of Ohio Senate five terms,
1951-60; vice chairman, Ohio School Survey Commission, 1954-55; Ohio Legis-
lative Service Commission, 1955-59; member, Oberlin College Board of Trustees,
January 1, 1964—; advisory member of the Commission on Marine Science,
Engineering and Resources; elected to the 87th Congress November 8, 1960;
reelected to the 88th, 89th, 90th, and 91st Congresses.

Symington, James Wadsworth, Democrat, of Clayton, Mo.; born September 28,
1927, son of Senator and Mrs. Stuart Symington; attended St. Louis Country
Day School, Deerfield Academy, Yale, B.A., 1950, Columbia Law School,
LL.B,, 1954; enlisted in U.S. Marines, 1945-46 (pfc.); assistant city counselor of
St. Louis, 1954-55; associate member of the law firm of Cobbs, Armstrong,
Teasdale & Roos, St. Louis, 1955-58; U.S. Foreign Service, London, 1958-60;
associate member of the law firm of Arnold, Fortas and Porter, Washington,
D.C., 1960-61; deputy director, Food for Peace, White House, 1961-62; adminis-
trative assistant to Attorney General Robert F. Kennedy, 1962-63; director,
President’s Committee on Juvenile Delinquency, 1965-66; consultant, Presi-
dent’s Commission on Law Enforcement and Administration of Justice, 1965-66;
chief of protocol, Department of State, 1966-68; member, Missouri Bar, Metro-
politan St. Louis Bar, District of Columbia Bar, Federal Bar, American Bar
Associations; admitted to practice before United States Supreme Court; Episco-
palian; married Sylvia Schlapp, of Clayton, Mo.; children: Julia Hay and
Jeremy W.; elected to 91st Congress November 5, 1968.
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SPECIAL SENATE COMMITTEE ON SCIENCE POLICY

Ottawa, Monday, February 9, 1970

The Special Committee on Science Policy
met this day at 9.30 a.m.

_ Senator Maurice Lamontagne (Chairman)
In the Chair.

. The Chairman: Honourable senators, it is
Indeed a great pleasure for me as Chairman
of this Special Committee of the Senate on
Science Policy, on behalf of the members of
that committee, to welcome our distinguished
American guests this morning. Last May at
their invitation we visited Washington and
had informal discussions with them at which
time, you will remember, we had the oppor-
tunity of meeting the President’s top science
advisers, including, of course, Dr. DuBridge.
That visit was most useful to us.

.Today we are particularly pleased that our
fhstinguished guests were able to accept our
Invitation to come to Ottawa at this time. I
Very much regret, however, that Chairman
Miller was not able to accompany and lead
the delegation. I am told that he has a bad
Cold. I hope it is not too serious and I cer-
tainly hope he will be feeling better soon, be-
Cause, when we were in Washington, we were
able to observe that it was under his inspiring
leadership that the Committee on Science and
Astronautics was working so well. It was cer-
tainly partly due to that leadership that that
Committee acquired through its hearings and
Publications the very high international repu-
tation it has as certainly the most qualified
group of parliamentarians in the world on
Policy issues as raised by science and
technology.

This high reputation of the committee is
Certainly also due to a large extent to Con-
8ressman Daddario. All of us here know him

€cause we have read his numerous articles
On the subject of science policy. He is, as you

0w, Chairman of the Subcommittee on
Science Research and Development and has
acquired on his own a very high international

Teputation as an expert on science policy
Mmatters,

We also know, sir, from having seen you in
operation in Washington that you are firmly
convinced that the complex problems raised
by science and technology must be
approached at the political level in a non-par-
tisan way, and I am sure that Congressman
Fulton shares your views at least on that
question.

In addition to being an expert on foreign
affairs Congressman Fulton has been keenly
interested in issues of science policy for many
years, and with his broad background he
brings the vital contribution of the social
sciences to bear on these questions.

We are also very pleased that Congressman
Mosher and Congressman Symington who
were also very active members of the Com-
mittee on Science and Astronautics have been
able to accept our invitation and to partici-
pate in this series of meetings.

Since our visit to Washington at the begin-
ning of May last year, our own committee
concluded its scheduled program of public
hearings at the end of June, 1969, and since
the beginning of those public hearings we
have received representations from more than
300 government agencies and private groups
and individuals. We have accumulated more
than 10,000 pages of evidence and we have
received at least 200 specific recommendations
as to changes to be made in our approach to
science policy.

In the early fall we visited seven countries
in Europe, including Sweden, West Germany,
France, The Netherlands, Belgium, Great
Britain and Switzerland, and we had most
fruitful discussions with what were in our
opinion the most qualified experts on science
policy in western Europe. Since then we have
also received a number of distinguished visi-
tors. At the end of October we had a visit of
Sir Solly Zuckerman. I am sure you know
him. He is the chief science advisor of the
British Government, and a few days later we
had Sir Henry Melville, chairman of the Brit-
ish Scientific Advisory Council who was
accompanied by Mr. Embling, deputy under-
secretary to the Department of Education and
Science. Then in November we had the pleas-
ure of welcoming Dr. DuBridge and some of
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his colieagues in Ottawa. At that time we
had, as we had in Washington, a most inter-
esting discussion with him. Last week we
received a visit from Mr. Theo Lefebvre, Min-
ister for Science Programming for Belgium
who was accompanied by Dr. Spaey his chief
advisor, and others.

Meanwhile we have been busy at the long
and difficult process of preparing a report.
The progress of that work has not been as
rapid as we expected, or at least as I expected
at first. Perhaps I was, even at my age, too
naive, but with a very limited staff—we do
not have the kind of staff that you have in
Washington, and I am sure that this is a
complaint from which you also suffer, even
though you have much more assistance than
we have—it is not an easy task to review

and appraise more than 10,000 pages
of evidence, including, as I have said,
the great number of recommendations
that have been submitted to us. More-

over the O.E.C.D. Report on Canadian
Science Policy which was supposed to appear
in June of 1969 was released only at the
beginning of December. However, substantial
progress has been made in the preparation of
our report. I do not think it would be going
too far to say, and I am sure my colleagues
will allow me to say this even if this is a
public meeting, that we now have prepared
first drafts of most of the chapters of that
report. Nevertheless, despite the substantial
progress that has been made, I would be sur-
prised and very happy if we were in a posi-
tion now to make that report public before
May. Again I may be naive and perhaps too
conservative, but I would be surprised if we
were in a position to make that report availa-
ble before that date.

Thus, your visit, Mr. Chairman, could not
come at a more appropriate time for us. You
may expect us to try some of our tentative
conclusions on you in the course of our two
meetings in camera this afternoon and tomor-
row. We probably would not dare to try these
proposals with you in public, not because we
would be afraid of your answers, but because
we would probably be afraid of our own
questions. I would suggest, however, that for
this morning we limit ourselves to discussion
of current issues of science policy in the
United States, and I hope also that we will
hear about the most recent activities of your
committee and your subcommittee on Science,
Research and Development. If this suggestion

is acceptable, I shall in a moment invite:

Special Commitiee

Chairman Daddario to speak first, to be fol-
lowed, of course, by his colleagues who want
to add to his remarks. Then we will have a
coffee break and then the discussion period.
According to our program we must adjourn
at.12.

One last word: we have issued a special
invitation to leading scientists and science
administrators in the Canadian Government
to join with us this morning so that we have
an audience which, while it is rather small, is
of very high quality indeed. Finally, I would
like to welcome Mr. Herman Pollack who is
the director of the Bureau of International
Scientific and Technological Affairs for the
State Department and Dr. J. Thomas Ratch-
ford who is a consultant to the committee.

That concludes my initial remarks, and I
would invite you now, Chairman Daddario, to
address the committee.

The Honourable Emilio Q. Daddario,
Representative from Connecticut: Mr. Chair-
man and honourable senators of the Special
Senate Committee on Science Policy, we are
very honoured to have the opportunity to be
with you again. We note that we are par-
ticipating in your final public meeting. This
adds to the interest in this particular occa-
sion, because it means that you are at the end
of what is an arduous task. Your work, I
believe, will be extremely helpful in develop-
ing for your country, for us in the United
States, and for other countries throughout the
world who are interested in science matters,
an attitude which will help the governments
of many nations in regard to matters of
science and public policy.

My colleagues who are here with me,
Messrs. Fulton, Mosher and Symington, have
over a long period of time taken a great deal
of interest in this particular subject. This sub-
ject ideals specifically with the knowledge-
producing mechanisms within our society, the
way in which these are managed and admin-
istered, and how this knowledge which is pro-
duced may be better directed towards the
cure of the social ills of our society and
indeed of world society.

I have been pleased with the constant con-
tacts that we have had with your group since
our last meeting.

I was extremely pleased that Senator Gro-
sart attended our annual seminar which took
place a week ago in Washington, together
with a number of other Canadian representa-
tives who are related to the subject with
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Which we are dealing. That meeting was in
itself one of particular significance because it
showed the tremendous interest that is devel-
Oping in the Congress of the United States on
Matters affecting science and the place that it
fills in our Government and in our society.

The large number of people from through-
out the world who come to these meetings
8lve them a truly international flavour. Com-
Munications and information processing on a
World-wide basis, properly put together in a
flexible way to meet the demands of world
Society, is necessary for world problem-solv-
Ing. Problem-solving mechanisms throughout
the world must necessarily be flexible
€cause what is good for one country obvi-
Ously may not be good for another. Yet the
Information that will lead to that problem-
Solving might be the same. We must under-
stand how information may be used, how it
may be made available, and how quickly it
can be adapted to the questions that arise
from time to time during the course of a
Nation’s development.

Because Chairman George Miller has been
Unfortunately detained from coming here, I
€el we should not let the opportunity pass
f°¥‘ the remarks which he had prepared for

1S meeting to be put in the record.

With your permission, I will ask Congress-
Man Symington if he would be kind enough.

The Honourable James Symington,
l:‘epl'esemz-nive from Missouri: Thank you,
hairman Daddario and Chairman Lamon-
8ne. The remarks prepared by Chairman
Miller are as follows:

Colleagues, honourable senators:

It is a distinet pleasure for the other mem-
€rs of the Science and Astronautics Commit-
tee ang myself to join you in these joint
Meetings on science policy. This is an impor-
tant issue for both Canada and the United
tates. Science policy questions, just like the
Tesults of scientific research, cut across inter-
National boundaries and often require co-
Oberative solutions.

This is an especially propitious time for us
to meet on this subject. The OECD report
Sued in December, 1969 brought into sharp
OCUS many of the questions which we will
Consider here today and tomorrow. That re-
Port clearly states the potential problems and
oPportunities faced by Canada in this regard.
“Y1s a clear challenge to the legislature to
Meet the requirements of the future.

The report states:

Canada, with its already high level of
scientific achievement and its rich
resources is exceedingly well placed to
evolve and deploy its scientific effort to
provide a continuous impulse to national
development. By this, we mean not only
material prosperity and the progressive
evolution of society, but national well-
being in the most general sense, extend-
ing from Canada’s power to influence
world affairs, to the richness of individu-
al life. To achieve this is not easy in face
of the flood of new specialist knowledge
and our still primitive structures of
industry and government. Above all, the
complex inter-relationship of the various
sciences and the intractability of many of
the current problems facing society, can
all too easily lead to too facile solutions
which would give rise to still more dif-
ficult problems later.

During the past years, changes of great
import have occurred in Canada respecting
the role of scientific research. This is clearly
emphasized in the OECD report, which I
should like to quote further:

One must regret the passing of the era
of informal contacts and decision-making,
which worked so well in Canada in ear-
lier, simpler days. The real safeguard lies
with the scientists themselves. An effec-
tive scheme for policy must accept, as a
central point, the need to establish and
maintain conditions propitious for highest
creativity in research and this can only
be achieved by responsible and collective
advice from the scientists who will sit on
the various advisory bodies.

The United States and Canada historically
have had a close friendship. This has logically
resulted in extensive co-operation in many
fields, including that of science policy.

Our own committee has a long and continu-
ing interest in many of those questions which
you are actively considering today. My close
fiend and fellow committee member, Con-
gressman Emilio Q. Daddario, has continuous-
ly inquired into the issues of science policy
since 1963. That was the year in which the
Subcommittee on Science, Research and
Development, of which he is chairman, was
created.

There have been numerous studies and
hearings conducted under his subcommittee
leadership. Numerous reports have been issued
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which have been extremely useful in guiding
the evolving science policy in the United
States.

Some of the issues which his subcommittee
has addressed include: Scientific-Technical
Advice for Congress—Needs and Sources;
Geographical Distribution of Federal
Research and Development funds; Basic
Research and National Goals; Government,
Science, and Public Policy; The Junior Col-
lege and Education in the Sciences; Institu-
tional Grants Program; Environmental Qual-
ity; and Technology Assessment.

It has always been heartening {o me to
observe the bipartisan nature of our delibera-
tions within the committee on questions of
science policy. Our committee members have
approached the issues not as Democrats or
Republicans, but as conscientious legislators
looking for solutions in the best interest of
society.

I want to point out that the contributions
of Mr. Fulton and Mr. Mosher, the Republi-
can members of our group here today, have
been invaluable to the progress of the com-
mittee in dealing with the issues facing it.

In the United States Congress we have seen
a distinct change in the emphasis on and
interest in scientific research. Our budget for
the space program is declining. Competent
political leaders have moved from questions
of science policy to other issues which they
consider more immediately relevant. But our
own committee has retained an abiding belief
in the importance of science, and we think
that its impact on the future will be even
greater than in the past. Recent events, how-
ever, have shown that change is necessary in
our governmental institutions, both adminis-
trative and legislative.

The United States policy for the support of
science has, to use a good American colloqui-
alism, “grown like Topsy”. In a very real
sense it has developed like our economy. Our
support of science has had many of the
attributes of a free market economy.

The users of advanced technology and
research, such as the Department of Defence
and the Atomic Energy Commission, have had
a major role in determining the resources
invested by our country in basic science, but
now we must adapt to changing priorities and
new demands of society. To do this effective-
ly, we must also change our institutions and
procedures.

The science, Research and Development
Subcommittee is leading the way in its criti-
cal study of the need to reform our institu-
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tions for the support of our sciences. It has
performed a thorough study of the generation
and use of technical information for the Con-
gress. Hearings on proposed methods of cen-
tralizing our federal science activities showed
there was no overwhelming desire for radical
change within the scientific establishment.
However, I am not sure that this answer is
the same one which we will get a year from
now. Therefore, we plan to have a compre-
hensive set of hearings to determine the form
which changes in our institutions should take.

We hope to determine how science can
develop a constituency to prevent violent
fluctuations in funding and program
emphasis. It is these fluctuations which are so
destructive to the progress of science.

We must ask the questions: (1) Is a national
policy for science desirable? (2) If so, what
form should it take?

The activities of your committee since its
establishment in 1968 have been truly impres-
sive. The volume of testimony received
during your hearings on science policy has
been exceeded only by its quality.

(The chairman mentioned then that in his
youth he could not lift together all the
volumes of your hearings. I do not see how I
could, either.)

Your visit to Washington in May of last
year demonstrates a keen desire to be
apprised of all information relative to your
studies. Your planned report should in itself
be of great value in sorting out valid solu-
tions to the many questions which have been
posed.

I am confident that we can use these two
days of meetings to explore in ways valuable
to both groups the important science policy
questions which we share.

I should now like to ask the chairman of
our subcommittee on science, research and
development, Mr. Daddario, to identify some
of those areas which he thinks would have
special emphasis, and to pinpoint the issues
for us all.

Congressman Daddario: Mr. Chairman, I
had felt that Chairman Miller’s views ought
to be brought before you, because he had
given considerable thought to your report and
our relationship. I think it is a significnat one
which certainly pervades the chairman’s
remarks as read to you by Mr. Symington.

I do not believe that there is any need for
us to go over again all the ground which we
covered when we met in Washington then, as
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Yyou recall, we touched on the early days of
our own committee, the development of it as
4 new mechanism within the Congress, so
that the Congress could develop a confidence
In its ability to deal with the highly com-
blicated problems of science.
Mr. Miller, in his remarks, has touched on
Some of the points that we have been particu-
arly concerned with. As we look back over
the years, it has not been so much the subject
Mmatter, although I believe that to be impor-
tant, but rather the ability of congress to
develop within it a mechanism to increase the
ability of the Congress to handle these par-
ticular matters. In other words, to improve
the legislative process is the most fundamen-
tal and important objective of all the work
that we have done. It appears to me to be the
basic strength behind the work that you are
doing. When you have finished, the recom-
Mendations that you will make will cause the
government to be able to take a more pene-
trating, analytical and objective view of the
Way in which the knowledge-producing mech-
anism of your country can be applied to its
bProblems.
The last year has indicated that in the
nited States, and in our Congress especially,
We are reaching an understanding about the
Decessity that this be so. Up until recently it
Was very difficult to get people to be con-
Cerned over scientific matters. It was difficult
to get people to be disturbed about the second
order of consequences of our technology.
here is not a man in the committee who has
not from time to time spoken out on these
Problems and has found them in truth not to
be the kind of issues, important as they are,
to have the political appeal to develop around
them the kind of public opinion necessary to
Make headway in the legislative area.
Suddenly things have begun to fall in place,
af}d I think that is important. President
leon, in his State of the Union Address,
Made the environment, the improvement of it,
& major issue. This major objective of his
administration is of fundamental importance
€cause, for the first time, it gives executive
leadership and direction to the needs of this
Particular area. We can see that much sup-
Port for this objective has come from our
activities. It is important that during the last
W0 years we held a colloquium on the envi-
fonment. That colloquium was inspired by
}}15_ committee in order to overcome the
divided jurisdiction of the House and the
enate Committees. We simply invited all of
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the members of Congress and all the Chair-
men of Committees that had anything what-
soever to do with matters affecting the envi-
ronment in the broadest possible way to this
colloquium. It was attended by the public in
large numbers and it had testimony from wit-
nesses who represented the cabinet. Some of
the most knowledgeable people so far as envi-
ronment and conservation were concerned
thoughout the country.

From that colloquium came a White Paper
which has had tremendous influence on the
development of environmental activity within
Congress. There is now a Council on the
Environment, which has become law recently.
We see the President appointing, for example,
a committee under Mr. Lawrence Rockefeller,
one of the world’s greatest conservationists.
We see the appointment recently of Judge
Russell Train, to head the Council on the
environment. We see all kinds of people who,
over a long period of time, have been groping
to participate in these activities now finally

-coming to the fore. We believe it to be a

tangible sign, evidence of the developing
interest that has stemmed from this Congres-
sional activity.

The other point I would like to make is that
this committee, over a period of time, has
been concerned about Technology Assessment.
In my talks with you, Mr. Chairman, and
other members of your committee, I have
seen a tremendous interest in technological
forecasting, the assessment of our technology
and its effect on our society. I believe this to
be one of the most important developments,
which again stems from legislative activity.

We see signs of concern about the need for
a Technology Assessment mechanism devel-
oping in many, many places, not only in the
Congress and not only in your committee.
UNESCO has recently published a report on
Technology Assessment which shows that
there is significant concern in Europe about
this matter. This gives me confidence that we
are beginning to recognize for the first time
the importance of this particular subject, and
to tangibly develop a mechanism which can
in fact deal with the second and third order
consequences of techmnology.

The National Academy of Sciences, the
National Academy of Engineering, and the
Library of Congress have recently finished
studies in this matter which have been dealt
with in public hearings. We, in our commit-
tee, expect to be making legislative recom-
mendations, and also recommendations to the
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executive about the needs within the execu-
tive branch for the development of Technolo-
gy Assessment capabilities within the various
agencies of government. We do believe that
this will be an important step in our ability to
deal with our environment and with other
problems of technology.

Among other signs in this area is the con-
cern of many of our industrial people about
Technology Assessment. Countless speeches
made by some of our industrial leaders show
a significant concern about their need to
develop a mechanism for Technology Assess-
ment in order to overcome second order
consequences. A candid realization is shown
through these speeches that industry must, in
fact, look at second order consequences, and
develop an internal policy towards them so
that it can handle them in the first instance
rather than have control imposed from out-
side their own operation. There is the recog-
nition too that it is a requirement that they
must impose controls upon themselves before
they are in fact imposed upon them by the
public at large as the result of the tremen-
dous public concern.

So, there seems to be developing a proper
concern throughout the whole broad spectrum
of government, business, and the general
public about our abilities in this regard. It
gives me hope that we can in fact do some-
thing of a formidable nature about this very
soon. The chairman, in his remarks, touched
upon the question of a national science policy,
and asked whether that was desirable in our
country. I know that this is one of the ques-
tions, Mr. Chairman, with which you are
dealing, and, in my opinion, it is important
that it be dealt with. There should be a
formal policy in this regard in our country. I
shall be very interested to see how your
report deals with this particular subject.

The importance of doing this very soon is
exemplified in our planning by a very impor-
tant set of hearings which we expect to last
for the better part of a month sometime
during this summer and for which planning
has been going on now for several months.
We believe that these hearings will be able to
examine the subject in a very analytical and
objective way and so be able to give a judg-
ment about it.

I would like to touch upon just one further
thing, Mr. Chairman. It is my desire in this
hearing today to put up before you and your
committee some of the thinking that I and
other members of our committee have so that
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a two-way discussion may take place. We can
go into specific detail about these matters,
and I would like to touch on one point in
particular.

Unless the importance of science and these
knowledge-producing mechanisms is under-
stood, there can be during times of stringent
budgets, such as the present time in our coun-
try and in most other countries throughout
the world an attack on the fundamental
research activities which in the final analysis
affects the knowledge-producing mechanisms.
It affects our long-range ability to develop not
only knowledge but the manpower necessary
to handle the problems of our society in the
time ahead. We can, because of economy
measures, run into a lost generation of man-
power. People with the kind of abilities wel
need in the near future will not be available,
and this will certainly do great harm.

We can see a very strange development
taking place, which I think we touched on
when we last met, Mr. Chairman. In our
country the question of basic research had
been explored, and the kind of support that it
needs has been examined time and time again.
We have begun to see the effects of budget
cutting on the Department of Defence, the
AEC, and other agencies. We recognized, as
transfers from one agency or another to the
National Science Foundation took place, they
were not accompanied by increased funds for
the National Science Foundation. The obvious
effect of this was to impose upon the National
Science Foundation, as the agency through
which general-purpose basic research was
supported, an obligation to take on many of
these projects, and to support under our
system of peer judgment the highest quality
work in various areas of science. This must
then necessarily have an adverse effect on our
younger scientists, who could not compete
with established research groups.

Part of our national policy in science must
necessarily apply to whether or not we can in
fact continue to have as our only criteria high
quality. Without enough funding to go
around, we must have the ability to support
at the other end of the spectrum young
people who will some day be scientists of
highest quality. We must not short circuit
ourselves regarding needed abilities in the
future. At any rate, Mr. Chairman, these are
some of the problems with which we are
dealing.

We can go from this into other areas as we
continue our discussion. I believe that it is
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necessary and helpful for other members of
the committee who are here to informally
discuss points of interest to them. I would
appreciate the opportunity to have Congress-
man Fulton make some comments about this
particular subject. He has been as close to it
as I, and has had a tremendous interest in it,
together with the ability to express his views.
I would appreciate it if you would make a
few remarks.

The Honourable James G. Fulion,
Representative from Pennsylvania: You are
very kind, Mr. Chairman. I think Mr. Dad-
dario has pointed out a general direction
Which is new in parliamentary government.
That is a field where party lines and party
organization is ancillary and helpful, but not
controlling. This is what has been happening
on our Science and Astronautics Committee,
as a matter of fact. The universe is a mighty
big place, but so far as the United States is
concerned, space is not big enough for poli-
tics. We have kept politics out of our
decisions.

The second point is that we look at this
differently than does the average Congres-
Sional or parliamentary committee. Our mem-

ers have a different kind of dedication,

ecause science is not something, such as
h.ealth., education and welfare, of great emo-
tional interest, that sways the crowds and has
You on the soapbox with them cheering and
throwing their hats in the air.

Another point is the need for continuing
harg study. We go into the heart of govern-
ment and learn how to relate science, tech-
Nology, research and development to it. It is
amazing that until this generation nobody
€ver fried to arrive at any kind of general
interface. Science was balkanized in rigid
Compartments or disciplines. There was very
little  interdisciplinary cross-breeding and
Very little direct access to government. The
Interchanges between government and science
Were at worst desultory and a very thin
Teach at best. I was a member of the orig-
nal Space Special Committee, which we
call a Select Committee. We considered how
to set up NASA, with the Speaker, Sam Ray-

Urn, whom I have always respected and

Onoured very much. The Chairman of that
Committee was our majority leader and
speaker, a very fine man, John McCormack.

€ had our minority leader, Joseph Martin of

assachusetts. When we started out in the
Space program in the United States the Con-
8ressional leadership took part across party
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lines and gave the program impetus. You
have to have leadership right from the top
down to those of us who are the work-a-day
fellows you are hearing today. Creating an
interface = between  science, technology,
research and development is not easy. It is a
very complicated task. It is a function of
mathematical permutations and combinations.
In this kind of world where science has gotten
to be a race among nations as well as a
theoretical pursuit of people in scholastic
chambers, it is a much different matter. You
say well, where does science come in? It
comes in first in the inquiring mind of every
one of us. Every one of our citizens has it. It
comes in the environment. As I was sitting
here I was thinking this is your land. It is our
land too. It is your Canadian land and it is
our American land, because we share this
continent. We are the peoples that own it and
live here. I almost started out by saying
fellow polluters of the Great Lakes basin.
Unless the Government rises and takes a look
at the environmental problems, just as your
senators are doing, the country and the
people are going to be left just as people were
left with the heritage of the Sahara Desert.
Do not blame it on the goats. No, blame it on
the people.

You see in this room an inquiring mind. I
thought you had two arches here supporting
that middle beam and the lighting fixtures.
Why in the world would you have those
vegetable choppers in a small room like this
where they take up so much room? Actually,
there is a trade-off. They do fill more of the
cubic space in this room, but they are obvi-
ously baffles so that Senators do not get
echoes, maybe. But they have another pur-
pose. Unless somebody is sitting and thinking
what effect does this have? We in government
are making all these decisions as if we are
John Stuart Mill and often as if we had the
control of a Hitler or a Lenin, which we do
not have. How then do you take these immu-
table laws of science, which are so involved,
and fit them into a government that is
already operating in our case on a medieval
basis. Our controls of individuals are just an
outgrowth of what occurred in the medieval
times.

In opposition to what was, we freed our-
selves. That is where the Chairman’s words
are very important. He is perceptive about it,
that once we have freed our minds we have
to get into a method of organizing. If I have
given anything to our committee or to the
United States, it was when we were discuss-
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ing science, technology, research and develop-
ment under our Space Act. I added one word
and believe I sold them on it in secret ses-
sions. Do you know what that word was?
Research, development and ‘“exploration”.
You do not know what is there. Just go for
the going. Be a Colombus of space, a Colom-
bus of anything, but keep the breadth so that
some people have a goal. I remember when
you were down there and all the scientists
were saying how they were do-gooders, how
wonderful it was they had all these ideas, and
how they looked down at us in Pittsburgh.
Who was it that looked down at me?

Senator Grosart: McGeorge Bundy.

Congressman Fulton: Yes, McGeorge Bundy.
He is with the Ford Foundation. He looked
down his nose and said, “You people who
have the plants and so on, you breathe bad
air.” I said I was from the City of Pittsburgh,
that we had cleaned it up, and that we were
cleaner than New York City where he came
from. I told him, “Maybe we have a little bad
air because the plants are operating. There is
a trade-off. You can be a purist. You can
have your plants and your pure air up in the
mountain.”

You cannot get this trade-off or balance
unless there are people who make these judg-
ments. People must be trained to do this, so
that there is a scientific interface with gov-
ernment; they must be within the reaches of
government and mesh with other interfaces.
This is where government in your country
and government in our country is sadly lack-
ing, even to this day. I therefore compliment
your chairman, Senator Lamontagne, Senator
Grosart and the other senators who are look-
ing at this overall problem. They are taking
the time, as we did, to have a full scale look
at all the disciplines.

I am from Pittsburgh, which is really a
suburb of Ottawa. Our governments have not
realized that on a plane going 1,000 miles an
hour we, who are directly south of you, are
less than half an hour away. On a 1,900 mile
an hour plane we are only 15 minutes away.
We would be considered a suburb if we were
15 minutes away by automobile, or in an
ordinary ox cart or buggy. Thinking in terms
of an ordinary automobile in traffic, in our
X-15 we are only ten blocks away. Our X-17
travels 4,000 miles an hour, so travelling the
400 miles in one-tenth of an hour we are just
six minutes away from you. We are closer
than you realize. We are closer to everybody
in the ‘world than we realize, because going
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around the world in 89 minutes in orbit you
are mighty close to everybody.

It is a changed world. It is trite to say we
are neighbours. We are not only neighbours;
we are rubbing shoulders with each other. If
we are to develop this continent we must do
so through each government on a scientific
research and development base. We started 11
years ago to work as a team on these prob-
lems. We now need liaison between our legis-
tatures at this level.

It is amazing that we do not have a cold
war any more. There is no cold war in cul-
ture, science, the arts and humanities. We are
exchanging information on space with the
U.S.S.R. Even though we are parties to the
Treaty for Peaceful Uses of Outer Space, our
U.S. Air Force came near violating the spirit
of the treaty. We were to have a manned
orbit laboratory built by the Air Force. Some
of us opposed this because we had a National
Aeronautics Space Administration manned
orbital workshop doing the same thing for
peaceful purposes. Our military would not
even tell our committee what they were going
to do in the manned orkit laboratory. But
that is now cancelled. We got the former
Associate Director of NASA appointed head
of the Air Force and he just closed the thing
down and moved the astronauts over to
NASA for peaceful tasks.

The peaceful uses of science, research, tech-
nology and development are endless, and we
must have funds in the budget for them. How
do scientists have an effect on your national
budget? I would guess almost everybody in
this room could tell you how. They would
have to go in through some agency with four
wialls and come up with a part of that agency
budget. How do scientists in different disci-
plines such as a biologist and a physicist, get
together? They could only get together across
the high walls between departments with
widely different points of view. There is
something wrong in this respect with our
government.

How do you do it? You must look around
in your Parliament and find people, such as
you sitting here. There are people intensely
interested, willing to raise their sights above
the corn on either side of the road they are
hoeing. They look around and see the envi-
ronment and realize that every country has a
self-interest in the environment.

I think it is wonderful that we are here,
and we appreciate this invitation. You are our
neighbours and we should be talking with
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you. Mr. Daddario and I were in Brighton,
England, seven or eight years ago. The United
States had only been talking of science policy
fOI‘_ three or four years. The European
Nations, including our sister country Britain
Were beginning to notice there important
Issues also.

This is a good forum for not only finding
knowledge but distributing it, disseminating it
and using it. What is more important to your
80vernment is getting the correct facts, the
right knowledge, the methods of disseminat-
Ing it and the methods of using it. I am very
8lad to be here and I might say in conclusion
that Congressmen are well known for having
been born with no terminal facilities.

The Chairman: Thank you very much, Con-
8ressman Fulton, for your very wise words.

Congressman Daddario: Mr. Chairman, I
Would now like to ask Congressman Charles
osher of Ohio to make some remarks. He
as been my counterpart on the Republican
Side of the Subcommittee on Science,
C€search and Development. To show the
partisan or non-partisan nature of our
activities, on many occasions he and I have
Jointly submitted bills to the Congress about
Matters affecting science and public policy.
he latest was a bill to restructure the
€partment of Interior into a Department of
atural Resources and Population. This has
developed considerable interest—I regret to
Say, more on the Republican side than on the
Mocratic side. But since there is now a
Republican President in the White House that
Means jt probably has more of a chance than
Otherwise. I would appreciate hearing at this
e from Mr. Mosher.

R The Honourable Charles A. Mosher,
®Presentative from Ohio: Mr. Chairman, of

°0}1rse I also feel very privileged to be here
hig morning. I have been very much stimu-
ated by the opportunity to look over some of
he material that has been produced by your
COmmittee. I am fascinated by noting that the
Problems you are wrestling with reflect the
Same ones that we have. However, my mood
€re this morning is to be more of a learner

and Questioner than a speaker. One question
:°_mES to my mind, because I am very con-
Clous of the difference between our govern-
Znental processes. The relationship between
VHr legislative branch and executive branch is
STY different from yours. Therefore I should
€ to know what will be done with your

r ]
eDc;rt, You have had many specific sugges-
1717—2
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tions made to you, and you will be making
specific recommendations. Will these be strict-
ly advisory to the Government or can you, in
your Parliament, initiate specific legislation to
carry out some of your recommendations
even if it might be against the wishes of the
Government?

I am thinking of a particular situation in
our own Congress. We took the initiative
back in 1966 in another committee on
which I serve. I am the ranking minority
member of the Subcommittee on Oceanogra-
phy for the Merchant Marine Committee. We
took the initiative in creating a commission
which was chaired by J. Stratton, the very
distinguished scientist and leader in our coun-
try. The commission, after two years of solid
accomplishment, brought in specific recom-
mendations for the reorganization of our Gov-
ernment regarding the uses of the seas. It
recommended the creation of a new
independent agency to be named the National
Oceanographic Atmospheric Agency which
would give new visibility to functions that
now are terribly fragmented and scattered
through many Government agencies.

I cite this as a specific example of a legisla-
tive initiative intended to improve the mech-
anism by which science policy is made in our
country. That recommendation met with
immediate resistance in the executive
branch. It would require removing from the
Department of Commerce, the Environmental
Science Services Agency. ESSA would be put
in this new agency, with the Coast Guard
from our Department of Transportation and
the Bureau of Fisheries from the Department
of the Interior. In the bureaucracy there was
immediate and terrific resistance. The Nixon
Administration has asked us specifically to
wait and not to act on this legislation which
has already been processed in our subcommit-
tee and is before the full committee for
action. The Nixon Administration is asking us
to wait until at least April or May when they
expect to make some recommendations. Inter-
estingly enough, on a completely bipartisan
basis the mood within the committee is not to
wait, because we feel that we have so much
momentum in what we consider to be an
extremely important area to meet a crucial
need. Our mood is to keep up that momentum
and to keep the pressure on and maintain the
leverage on the executive in order to accom-
plish something in this field and not let them
sit back and forget. We are, therefore, propos-
ing to bring this legislation to create the new
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agency out of our committee and to move it
on the Floor of the House, hopefully to get
action by the House of Representatives. There
is a parallel enthusiasm in the Senate where
hearings are now being held.

1 cite this as an example of how, in our
process, we cannot only make a recommenda-
tion, but pick up the ball and run with it and
keep the pressure on the executive and
demand action.

We are inevitably going to have to make
some accommodations with the execulive
branch and get together later on. We are not
going to sit back and wait. Do you have that
same opportunity with whatever recommen-
dations your committee is going to make? I
would be interested to hear some discussion
about this.

The Chairman: I suppose we could take
that up a little later. We have a great consti-
tutional expert in our membership and I am
sure you will get a full answer to that
question.

Congressman Daddario: Mr. Chairman, if I
might just take a little bit more time for
another purpose. Mr. Mosher reminds me, as
I approach this next point, that in this area of
Congressional initiative, some years ago we
determined that the National Science Founda-
tion needed to develop within itself certain
administrative strengths. It did not have
enough management strength, and we
proposed legislation at the initiative of the
Congress and again received the kind of
resistance from the executive branch. This
was bit by bit overcome, and that initiative
finally became law. During the course of that
we saw the recognition and the need for a
stronger relationship of science to the forma-
tion of our foreign policy. We made recom-
mendations in our report that there be an
opportunity for this to increase through cer-
1.;ain requests that the Secretary of State could
impose upon the National Science Foundation.
The National Science Foundation now has the
permissive authority to respond to these
requests, and bit by bit the relationship in
this area has developed strength in a formi-
dable way. During the course of this we have
worked very closely with Mr. Herman Pol-
lack, who has already been identified to you
by your chairman as being an official of our
State Department.

Even though this is a meeting of two Con-
gressional Committees, it did appear to me,
Mr. Chairman, that it would be helpful if
Herman Pollack could come with us here to
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Canada and if he might say a few words
about this subject we are talking about. It
gives it a strength for us in our committee, a
bridge to the executive, which you have
already within your system. I feel his remarks
would be very helpful to you, and therefore I
would like to introduce Mr. Herman Pollack.

Mr. Herman Pollack, Director, Bureau of
International Scientific and Technological
Affairs, Department of State, U.S.A.: Mr.
Chairman, honourable senators, I am with the
Department of State and head the Bureau of
Scientific and Technological Affairs. I might
say that the Department of State has spent 20
years trying to find a way to deal with the
subject of international scientific and techno-
logical activities and its interaction with the
foreign policies which my department is
responsible for. I have been with this function
for just about six years now and we are still
not through groping our way to a better
answer.

One of the things which became clear in the
mid-sixties was the fact that science and
foreign policy were no longer two separate
subjects but were best thought of as a single
topic.

The United States Government is beginning
to learn that when it uses the attraction of its
scientific capabilities as a way of promoting
scientific relations, we end by serving our
political objectives abroad. This is because
scientific relations have loomed very large in
recent years as a major aspect of cultural
relations among nations.

Secondly, we have come to learn that
increasingly in fields such as atomic energy,
space, the seabeds, the scientific policy, the
foreign affairs problem arises in the very
development of technology and is inseparable
from the technology.

The United States Government, as a whole,
has not organized itself to recognize these
facts and we do not have a single instrument
in the United States Government that equips
it to deal internationally with scientific and
technological matters. You have heard refer-
ence here to mission agencies. International
scientific and technological affairs in the
United States Government, on the whole,
over the years have been the responsibility of
mission agencies. The mission agencies by
definition are set up to carry out a mission
and that mission is not the foreign relations
of the United States. As a consequence, the
aspects of policy that our department was
concerned with would sometimes be well
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served and sometimes poorly served but in
any case it was accidental and incident to
their basic missions.

These were problems which our depart-
ment, as well as this Committee of Science
and Astronautics in the House, were becom-
Ing aware of more or less simultaneously.

We took this problem to the committee,
both in camera and in open hearing—not
With any answers but with the nature of the
Problem to be discussed and analyzed. Out of
'fhis process emerged the concept of expand-
Ing the capability of the National Science

Oundation to deal in international scientific

Telationships, not with any specific domestic
Mission in mind but with the purpose of serv-
Ing national policy.
_The mere fact of the open hearings, tes-
timony on the part of the Department of
State, the mission agencies as well as the
National Science Foundation, has served to
Make it quite clear that United States policy
favours the liberal use of relationships in the
sCle;ntiﬁc field internationally as a part of
Unfted States national policy, and in turn
United States foreign policy.

This combination of circumstances—specific
1anguage of the NSF act—and the opportunity
O create a consensus of attitude on the part
of the executive branch and on the part of
,COngress-—the most effective way of express-
Ing national policy—has worked very well.

’ As you know, we speak often of the separa-
tm{l of powers, the balance of powers, in the
Uniteq States. In our system this occasionally
Tesults in very well publicized conflicts. But

Ose are the exceptions. Much more custom-
:.ry and typical for a practising bureaucrat in
€ executive branch is the constructive part-
Rership relationship with people who share
oncern in the same problem. And out of this

Process of exchange of views does come
about, as Mr. Mosher was saying, usually an
dccommodation and it makes very good sense,
an}OHg other reasons, because you can thus

TIng your objective to fruition.
iThls has been our experience in the evolu-
af?fn of national science policy in so far as it

€cts our foreign affairs in the United

Stat(?s_ Later on I will be able to go into more
detai] on this.

mc°n9ressman Daddario: Mr. Chairman, last
rglilt I had an opportunity to talk to Mr.
Ver;‘y'and as we discussed these meetings a
important aspect of this relationship

c : : :
aMe up. I would just like to touch on it for a
21717y,
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moment, because it has in a sense come to
fruition since the last time we met.

This is the extreme importance that our
committee feels to attract to us as much advi-
sory capability as we can from the private
sector. This has developed over the course of
time with the National Academy of Science,
the National Academy of Engineering, with
research organizations both public and pri-
vate, and with individuals who have the
competence to discuss a specific subject with
us. Of most recent date there is developing a
strong advisory relationship with the learned
societies in our country such as the American
Chemical Society, the American Biological
Society, various engineering groups. These
societies for years felt as though they had no
reason or opportunity or place in the legisla-
tive process. This has radically changed and
there has been tremendous interest. In
numerous places we now find public service
committees being formed. The most recent
one which has been productive has been the
American Chemical Society committee on the
environment, delivering to us a study which
is entitled “A Cleaner Environment”. This is
a formidable study which puts in catalogue
form a whole series of steps which can pres-
ently be taken about our environment. It
spells out areas where research is necessary
and gives us the kind of advice which cer-
tainly will strengthen the legislative process.

The initiative that has been taken in this
regard from the learned societies, I believe,
will be of formidable help to the Congress in
the time ahead. Beyond giving us expert
advice, it also helps us to develop a relation-
ship with the private sector for the building
up of public opinion by important opinion-
makers on matters affecting our environment,
which certainly will stimulate the legislative
process.

Thank you, Mr. Chairman.

The Chairman:
adjourn, I could
what you have
Daddario.

As a committee we also felt that there was
a need for getting more advice from the pri-
vate sector and the so-called learned societies
in Canada. We realized during the course of
our hearings that our own scientific communi-
ty was rather widely dispersed throughout
the country, and at some stage we counted
approximately 60 different national associa-
tions which had some kind of interest and

Perhaps, just before we
comment very briefly on
just said, Congressman
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some kind of output or contribution to make
to the development of science policy. We real-
ized very quickly that these people were so
isolated and so diffuse that they were not in a
position to make any kind of important con-
tribution to the national effort.

As a result of our committee’s prompting
them, some of the leaders of these learned
societies organized a meeting last July in
Ottawa at Carleton University to which they
invited all learned societies. At that meeting,
which lasted for three days, they discussed
various ways and means of reorganizing
themselves in order to set up a new super
organization which would give them a better
opportunity first of all to discuss among
themselves the various problems and then to
decide how to make contributions to our com-
mittee, to the Government and to Parliament
in general. They decided at that meeting last
July to organize a new association. Conse-
quently, though I was not able to attend that
meeting, it is my understanding that such an
organization was definitely set up in the
middle of January of this year.

That organization is a by-product of the
activities of our committee, in that as we
progressed in our deliberations we felt the
necessity of having that kind of advice from
the private sector and, more specifically, from
those learned societies.

It is our hope that by this time next year
that new organization will be in a much
better position to help us than it has been up
to now.

I think this would be an appropriate
moment to adjour for approximately 15
minutes.

The committee recessed.

(Upon resuming)

The Chairman: Now that we have resumed,
I gather there is some confusion about the
nature of our meeting of this afternoon and
tomorrow morning. Let me emphasize that
these two meetings are in camera and are
restricted to our guests and to members of
the committee. Unfortunately we are not in a
position to invite representatives from the
government.

Perhaps we should start by asking Senator
Grosart to deal with the question raised by
Congressman Mosher. After that I am sure
there are other members of the committee
who will have questions.

Senator Grosart: Thank you very much,
Mr. Chairman.

Special Committee

I am sure our guests have noticed that we
reverse the seating arrangements here. We
put the guests up in the high seats and the
ordinary members of the committee down in
the pit. Therefore, on behalf of the pit, I
know my colleagues would wish me to add
their words of welcome to those spoken by
the chairman. I say this because we do not
always agree with the chairman in this com-
mittee and so I want to make it clear that in
this instance we are unanimous.

In reply to a very interesting question
posed by Congressman Mosher, I might say,
Mr. Chairman, that he and I had the privilege
of traversing the NATO front line some years
ago together, but I shall not get into the sub-
ject of NATO this morning.

The Chairman: I hope not.
Senator Lang: Go ahead.
The Chairman: If so, I will join the pit too.

Senator Grosari: The chairman has had
some difficulty in the Senate because of his
views on NATO which he says represent the
far left of the Liberal Party.

The Chairman: This is the usual Conserva-
tive distortion.

Congressman Daddario: That sounds like a
much more interesting subject to discuss than
the one we are on.

Senator Grosart: I might say in that
respect, Mr. Chairman, that we are very
interested to see the non-partisan manner in
which your committee and subcommittee
have proceeded, although I must say in view
of our chairman’s last remarks, that I am
very much delighted to notice from the
remarks of Congressman Fulton and Con-
gressman Mosher that there is a small “c¢”
conservative influence in your committee
which no doubt accounts for much of its
remarkable success.

In reply to Congressman Mosher’s question
which ranges over the entire matter of our
peculiar Canadian Constitution, I should say
at the start that there is a great difference
between the theory and the practice in
respect to the relationship between the two
legislative chambers and the executive. I
think the main difference between our two
systems might be described very quickly by
saying that your executive veto tends to come
at the end of the legislative process whereas
ours is very likely to come at the beginning.
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Congressman Mosher: Can you at that point
Override the veto?

_ Senator Grosart: In saying that I mean to
11_!dicate that under our system it is the exclu-
Slve prerogative of the executive, that is the
Cabinet, to introduce any legislation that
Involves the spending of public money, so
Mmuch so that when such legislation is intro-
duced it is necessary for the Prime Minister
or the Minister introducing the legislation to
Say he has just heard from the Queen that
She needs the money. This means that no
Mmember of the opposition, or indeed, any of
the parties in opposition in the House of
Commons or the Senate as a body is in a
legal position to introduce any bill which
Would involve the spending of public money.
That is the theory but it has been got round a
blt_because, of course, any legislation neces-
Sarily involves the spending of some public
Money. Therefore, the principle has developed
that if you look at the pith and the substance
Of the bill and if it is not spending money in
arge sums other than for, say, secretarial
€Xpenses or other expenses of an incidental
Nature, a bill can be introduced to change
Public policy.
Now, in direct answer to your question, in
€ory our Senate is really in a much better
Position to introduce legislation because the
official opposition in the House of Commons
Telies largely on what we call “supply days”
ich are roughly eight days a session set
apart for the opposition to move a motion of
Non-confidence or, theoretically, to move the
adoption of a bill. But it could not, of course,
volve the spending of public money.
We have a private members’ hour, which
asts about one hour, two or three days a
Wt?ek, and the practice there is to talk out all
Private bills, Hundreds of them are intro-
duced. I think there are about one hundred
Now before the House of Commons, and none
°f them has much chance of getting through,
Unless the Executive says it is acceptable. So,
Under the Canadian system there is practical-
Y No power of initiative on the legislative
Side other than from the executive.
t, then, is the use of a committee such
& ours, or the other device we use for inquir-
mg Into matters of public policy—that is,
exyal commissions? Such bodies will influence
reecu'tlve action and legislation, if their
COmmendations are considered to be good
Y the executive. I think Mr. Drury made
clear recently when he said that the
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Executive would be likely to pay some atten-
tion to the report of this committee, if the
recommendations were good. That is about
where it sits.

However, we in this committee are very
happy to be able to say to you that already a
good deal of executive action has been taken
as a direct result of evidence heard before the
committee. For example, I would mention the
separation of the Science Secretariat from the
Science Council. I feel sure that this commit-
tee can take some credit for that. Originally,
the Secretariat, which is the Science
Secretariat of the Privy Council, was also the
Secretariat of the Science Council, which is,
theoretically at least, an objective, part-time
body whose responsibility is to give long-term
guidance in science policy. It was obviously
an unworkable situation where the
Secretariat of the Government was also the
Secretariat of the so-called objective body.
We pointed this out in this committee, and
the separation was made.

In this committee there has been a great
deal of discussion on the fragmentation of
public policy in the matter you raised, Con-
gressman Daddario, pollution. As was pointed
out in this committee, there are in Canada at
the moment about 228 political entities, all
with responsibility in the area of water pollu-
tion alone. Not too long ago the Government
gave the federal aspects of those responsibili-
ties to one department, the Department of
Energy, Mines and Resources. So there has
been at least a degree of co-ordination of
public effort in that field.

We have had a good deal of evidence in
this committee on the effectiveness or other-
wise of a number of Government incentive
policies to upgrade the level of research in
industry.

It has been said publicly that all of these
are now under intense examination by the
Government, and there is not much question,
in my mind, at least, that substantial changes
will be made following some of the criticism
of these plans—and there are five or six of
them—made in the committee.

The chairman has also referred to the
learned societies, which is a direct example of
some influence on public action by this com-
mittee. It so happened that we had the
Canadian Association of Chemists and the
Canadian Association of Physicists and...

The Chairman: The engineers.
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Senator Grosari: Yes. They were before us
one night. We had been at it with them all
day, but it was late at night and we were
getting a little annoyed. We finally said: “Will
you stop complaining about a lack of govern-
ment interest, and tell us with whom in the
science community the Government should
co-operate?” They called some of us down to
the Chateau Laurier at 11 o’clock that night,
poured us some double whiskeys, and asked:
“If we organize a meeting will the members
of your committee come and repeat that chal-
lenge?” This was done, and the result is that
we have the nucleus for the first time of a
national science body from the side of the
learned societies. They have had two meet-
ings now, and they are well on their way.

We may before very long not be the only
Western country that does not have anything
approximating a national academy of science.
We have been in that position. This highlights
the point made by Congressman Fulton. It is
very true that we are on about the second
year of a course which you have been follow-
ing with great success for ten or eleven years.
We sometimes say that we missed Phase 1 of
the great debate on national science policy;
that we came in on Phase 2, or perhaps Phase
3.

We see some disadvantages, and one is the
proliferation of fragmentation and confusion
in any science policy that develops on an ad
hoc basis, as ours has done. On the other
hand, we see some advantages. We even think
that we might have benefited from some of
your mistakes. Certainly we should benefit
from some of the mistakes that have been
made by other countries at whose very seri-
ous attempts to develop a mechanism for the
determination of national science policy we
have looked.

Our legislative-executive system 1is, of
course, quite different from yours in many
respects. As I understand it, your committees
have authority in the matter of appropria-
tions, whereas ours do not, although there has
been recently a very interesting development.
In the last session of Parliament a major
change was made in the relationship of the
committees of the House of Commons to the
work of the House itself. Previously a Gov-
ernment bill might or might not be referred
to a Commons committee. Under the new
standing rules every Government bill is intro-
duced on second reading more or less in these
words: It is moved that this bill be now given
second reading, and referred to such and such
a committee. The effect of that is that the
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committees of the House of Commons are
now taking a much more active part in the
serutiny of legislation, and are recommending
at times fairly substantial changes.

The House of Commons has not quite
worked out the mechanism of the interface
between those recommendations and Govern-
ment policy. The other day a committee
brought in a report which lay around for a
while. Finally, an Opposition member of the
committee moved its adoption. There was a
bit of a procedural hassle, but the Speaker
ruled that it was a proper motion, and this has
really broken ground in our constitutional
development. All our committees have a
majority of the party in office, but some of us
who are interested in constitutional develop-
ment see in this a new status and authority
for the Commons committee. It is an amelio-
ration of this rather hard line of separation
between the power of the executive to initiate
or make major changes in legislation and the
power of the legislature.

Congressman Mosher: Mr. Chairman, I
greatly appreciate this very illuminating
response to my question. It is obvious that
your committee has reason already to have a
sense of accomplishment. You can look for-
ward very definitely to further impact even
though, as I understand it, at the moment
your committee is dissolved at the time you
make your report.

The Chairman: This is the present situa-
tion, but we have received an almost unani-
mous recommendation from all those who
have been before us, both from the private
and the government sectors, that this commit-
tee should continue to operate. I think that
our committee will make a recommendation
to that effect.

Congressman Daddario: Senator Grosart, is
that not the real answer to Mr. Mosher’s
inquiry, that from a practical point of view
your committee, Mr. Chairman, has developed
support for its activities. People who original-
ly resisted your activities began to see the
need to support what you are doing. Even
though your committee was set up for a limit-
ed time, you have developed support which
indicates, at least from what I have been able
to learn in this regard, that it should contin-
ue. Is this not the practical result of what you
have been doing?

Senator Grosart: Yes, that is very true. We

in the committee are naturally very
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€ncouraged to see that the Government has
Paid the attention which we would like it to
bay to our proceedings. We are rather amazed
that they have been reading them as thor-
Oughly as they have and are making these
changes in the meantime. It worries us a little
that they are stealing some of the thunder of
our report but, as long as we get things done,
We do not worry too much about that. As a
Matter of fact, some of us are beginning to
Wish we were not going to write a report,
because it will be somewhat anticlimactic.
Our hearings have been the first occasion in
Canada that Government departments them-
Sﬁlves had an opportunity to come before par-
amentarians and explain what they were
doing about science per se. In more than one
Tlef we read the statement that this is the
first time that this department ever made an
assessment of its science spending per se.
Some of them rather boasted about this, to
our surprise. I think it is true to say that
Nobody in Canada knew how much the feder-
al Government was spending on science and
development. We had contrary figures before
Us, which were quite far apart. In my mind
€re is no question that some of the evidence
efore the committee, and some of the state-
Ments made by members of the committee,
Caused the Dominion Bureau of Statistics, and
he Science Council to get together, and they
ave now come up with figures that I think
are pretty reliable. This indicates how far
ack we were.

. The first time we knew what was going on
In Canada in the global sense in research and
deVelopment was from an OECD report. It
took some outsiders to come in with the
brEakdown between fundamental applied and
€velopment, and between funding and per-
Ormance of in-house, universities and indus-
try research. Until the OECD report there
Was no document available in Canada with
€se very important figures.

When Senator Lamontagne introduced his
Original motion in the Senate to have this
Committee set up, the great debate had not
Teached Canada. Of course there were scien-
tists who were aware of it, but in the sense of
any legislative or public interest in the ques-
on that you, Mr. Daddario, raised your-
self'*Whether we needed a national science
Policy__there was no public discussion of
'at. Today there is a good deal of public
Ol‘lsrcussion. I think one of the achievements of
.= Committee has been to spark this discus-

Slon anq provide a forum for a period of a
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year and a half to which anybody could come.
For example, we had representatives of the
universities in this room who had never sat
down together at any time to discuss the
problems of funding science and the perfor-
mance of science in the universities as such.

The Chairman: We had 40 in a week.

Senator Grosart: We introduced some of
them to each other, and certainly introduced
them in the context of a discussion of science
policy.

Congressman Daddario: There are many
interesting and  parallel developments
between your work and ours. I think it
important to note that these common bound-
ary conditions impose certain requirements
upon the people with whom you and our com-
mittee are dealing. Over and over again we
found it was illusory to think that many of
these people had a fixed philosophy about
science matters. This was a false assumption
made not only by ourselves but by them.
When they were brought together, introduced
to each other and began talking to each other,
they discovered that they were not really
operating on the same wavelength. In these
discussions there have been some remarkably
good developments, which have been helpful
in this process of elucidating science policy
questions.

One other interesting parallel you drew
was in reference to certain people in govern-
ment who never had had a chance to appear
before a parliamentary committee. When we
first approached the National Academy of
Sciences we found they were very delicate
about this relationship, and in fact not anxi-
ous to work with Congress in this regard. We
finally did work it out and established the
first formal relationship Congress had ever
had with the National Academy of Sciences,
which had been in existence for 102 years.
From that time the relationship has become a
very casual and easy one, demonstrating that
many times we create artificial barriers. It
seems to me that what your committee has
already done is to break down so many of
these barriers and this is tremendous
progress.

Senator Grosart: This is true. We had some
quite adamant refusals from some quite
important public bodies to appear, but after
awhile it became fashionable to appear before
the Science Committee and almost a status
symbol.
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The Chairman: I suppose that other mem-
bers of the committee want to ask questions
on what you have said. We will have an
opportunity of course this afternoon to go on
with this kind of dialogue.

Before I ask the other members of the com-
mittee to ask questions I should like to add to
what Senator Grosart has already said about
the impact this committee has had. We have
had in Canada a Cabinet committee on scien-
tific and industrial research since 1916, but
that Cabinet committee, which was supposed
to deal with all of these matters, very seldom
met and in the last 10 years apparently never
met at all. As a result I suppose of our inqui-
ry too, and I am sure also due to the initiative
of very first class public servants as well—we
have one here with us this morning, Dr. Uff-
en—this Cabinet that never used to meet is
now meeting regularly. I am sure that this is
a big improvement at least in the central
machinery for dealing with science policy
matters. This is another impact that can be
attributed to the work of our committee.

Senator Grosari: Mr. Chairman, may I
make this comment? I would not want it to
appear that my remarks were intended to be
critical of what you have called the ‘“soli-
tudes” in our science establishment. On the
contrary, I think it is greatly to their credit
that they seized this opportunity to the extent
they did and went to the trouble to present
the very, very excellent briefs that we have
had.

In commenting on the result of the ad hoc
development of what passes for science
policy, I was not suggesting that the fault lay
entirely with them. In fact, in my opinion it
lies entirely with the legislature, because par-
liamentarians in Canada have not, until
recently, involved themselves in the problem
of science policy.

Senator Carter: Mr. Chairman, I should like
to preface my question by saying what a
pleasure it is to have Chairman Daddario and
his colleagues from the United States Con-
gress here with us this morning. I would like
to compliment them on the excellent presen-
tations they have made to us. After listening
to them my first reaction is that we shall prob-
ably have to add another chapter to our
report.

The Chairman: I hope not.
Senator Grosart: What is the title?

Special Commitiee

Senator Carter: Mr. Daddario put his finger
on one of the basic problems that has con-
fronted our committee as well as his and that
is the desirability of technical assessment for
the future and trying to get forecasts of tech-
nical advancements and their possible effects
on society and what can be done about
undesirable effects. He has pointed out how
difficult it is to accomplish that in a society
where we have no control and where we
believe in a philosophy of free enterprise and
free consumer choice. If I understood him
correctly he stated that somehow we have got
to find way of getting industry to take meas-
ures voluntarily on their own part before
reaching the point where they have to be
forced to do something.

That reminded me of a current discussion
that is going on now about the use of deter-
gents which I heard last night over television
and again this morning. Apparently, a com-
mittee has made some investigation on deter-
gents and they have discovered that phos-
phate contents of detergents on this side of
the ocean range all the way from 48 per cent
down to 23 per cent, but over in Sweden they
have a fairly satisfactory detergent which has
only 10 per cent. Our Government has given
up any hope of achieving any voluntary
action on the part of industry and is about to
bring in a law which will force industry to
eliminate phosphate or at least to bring it
down to a satisfactory level in their product.

I was wondering if Mr. Daddario would
elaborate a little further on this. How does he
see it? What mechanism does he see we
should employ to try to bring industry to act
voluntarily before the situation gets so bad
that Government has to enforce action.

Congressman Daddario: Of course, Senator
Carter. You ask one of the very difficult ques-
tions with which we are faced in government,
that is, the relationship of government to the
private sector. What I did want to point out is
that in our hearings on technology assessment
which have been on the way now for four to
five years, we have developed a concern in
the country on this subject. This concern
reflected favourably on the way in which
these basic ideas had permeated the thinking
of some of our industrial groups. Leaders of
these groups have made statements about the
need to do something about the second order
consequences of their technological activities.

I pointed out that only as communication
increases could we expect to take advantage
of these ideas. One of our great companies
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has come to me recently and has advised that
they have in a very quiet way had a meeting
about technology assessment and what they
Need to do. This is an example of a company
€veloping within themselves a new policy
about the second order consequences, SO we
See already voluntary action taking place.

Whether that will reach out far enough
ahead to take care of the situation is another
Matter,

I would expect that there will need to be
Correlated activity from a governmental point
Of. view. I see this developing somewhat in
his way. The Congress must build a new
Mechanism through which technology assess-
Ments can be made in areas of immediate
Importance. These assessments must be done
With such strength and be formidable enough
In the nature of their presentation to the
Public, that from these will come voluntary
adjustment to what need to be done in these
areas—detergents could be a good example.

ut if voluntary action is not taken there
Would then be back-up activities which would
Immediately move in to do what was
Decessary.

I doubt that this, as we go along, will be as
big 5 problem, Senator Carter, as you indi-
Cate. I do not say this because I believe the
Deople have become unselfish and would not
.90k for advantage, but rather because I think
%t is becoming recognized that the failure to
act, in itself, imposes restrictions on us
a1"3.'\*‘76131. These restrictions can become so
Weighty that they can change the whole
Nature of our society and the way in which
We,_as a people, can live freely in the kind of
®nvironment that is being developed.

It appears to me that the relationship that
€ are developing through the involvement of
€ kinds of people we are talking about is a
£00d development. It will allow us to do much
More of what the Government needs to do in
1S area. It will encourage the private sector
0: more, because we are relating to each

her better than we have ever done in the
tiaSt. This is one of the most important func-
°0ns that we as legislators can serve: to bring
e 8ether early enough the people who are
azlng to be affected so that we can come to

5 Understanding and so that people can in

¢t develop the right solutions.

Senator Carter: Thank you.

Wi

senator Grosart: I have a supplementary, if
r::aY, Mr. Chairman. Sir, you have spoken of
Second order of control, or the second
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order of action. What have you to say about
first order action? Have you any body of laws
now requiring firms that are starting up to
meet certain standards?

Congressman Daddario: There are many
regulatory agencies in the country, at the fed-
eral state and local levels. They do a present-
able job in many areas, although certainly not
in all areas.

There are regulations and there are con-
trols in that regard. The important thing
here, however, is to look not at one devel-
opment but at them all. For example, there
is the supersonic airplane problem and the
noise pollution problem. There are the
meteorological effects of the SST. These are
matters which the people are generally con-
cerned with. What are we to do about them?
Do we allow the airplane to be built at any
noise level or do we in the first instance
impose on them the requirement that they
cannot fly unless they restrict themselves to
certain levels?

That is one area of importance; another, for
example, is the detergent field. Should a com-
pany be allowed to dump detergents and say
they will pay damages for any harm that
results, which would be an external cost? Or
should we say, rather: how can these prob-
lems be considered in the first instance, inter-
nally, in the companies’ own accounting sys-
tems? How can they in fact come to early
conclusions about what might be the conse-
quences of their technology? Bearing that in
mind, should we impose upon them the
requirement in the first instance that there
are certain levels beyond which they cannot
go?

This takes a tremendous amount of doing
from the standpoint of research, and legisla-
tive understanding about what this will
amount to. We are in the process of
developing these mechanisms now. We would
hope that we could specifically establish, as
we go along, ways and means through which
the second order consequences will be better
fitted into the economics of industry, which is
one of the fundamental problems.

Congressman Fulion: If I may interject
here, on the federal level the budget for pol-
lution has been increased from $200 million to
$800 million under President Nixon. This will
pay for sewage-disposal plants which are
erected to meet local situations. We in Pitts-
burgh are on the greatest mineral wealth in
the world, the Pittsburgh coal seam. But by
virtue of local statutes and ordinances we are
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not allowed to burn coal unless there has
been some special treatment. We also have
the problem coming up of what to do with
disposable items such as beer cans. An alumi-
num beer can will outlast the pyramids or
even Noah’s Ark. The proposal has been
made that we should tax the article on sale to
pay for the clean-up job. So that, in answer
to Senator Carter’s question, you put a cura-
tive tax on the item at the time of sale of the
product so that when a lady buys her deter-
gent or hair spray or whatever it is, she
would be required to pay for the cost of the
cleaning up right then, and not later. I think
you could do it better at that time than trying
to clean up later after the mess has been
made.

Senator Yuzyk: I would like to finish on a
note which I think is very important to us.
First of all we appreciate the fact that we
have co-operation on the international level.
We realize, of course, that science is interna-
tional and that such co-operation is necessary,
but what came out today. specifically, I think,
is that we will have to deal with a new aspect
of science policy, which is science policy as
an integral part of foreign relations and
foreign policy. This is an aspect that we have
not actually looked at up to now. Of course,
we did realize in Europe and other countries
that the embassies always have, or at least
most of them that we are associated with
have, advisors in science. This goes to show
that the international aspects are very impor-
tant. I think it is only right that we should
give credit to the fact that this is a fruitful
discussion as a result of which matters have
come to our attention which we will probably
take up later. Now my question is, and I do
not know whether you will be in a position to
answer it, are you willing to carry on the
exchange of committees here regarding
science policy as has been initiated so far?

Congressman Daddario: Well, Mr. Mosher’s
question and Senator Carter’s answer and
what has followed from them indicate that
we certainly should. I would hope that
regardless of what the results of these delib-
erations are, there will be a mechanism devel-
oped through which this exchange can con-

Special Committee

tinue. It has already been extremely helpful
to us. Congressman Fulton points out that we
are the occupants of this land, and the air
flows over it and the rivers flow across it.
Therefore we must of necessity work together
and I have no doubt that we can do so. These
meetings have proved to be very helpful and
I sense a very real desire that they should
continue. I have no doubt that their results
will prove to be helpful and significant.

Congressman Fulion: The amazing thing
about this is that we are a House Committee
and we are dealing with senators abroad.

Congressman Mosher: I live on the shores
of Lake Erie, right across the so-called water
from Ontario and I certainly am aware of the
necessity of our working together, only to
mobilize national but also international effort
to save the Great Lakes.

Congressman Fulton: We have the problem
in Pennsylvania and in Ohio where sewage is
dropping into the Monongahela and Alleghe-
ny Rivers. They in turn flow into the Missis-
sippi, and when it overflows it overruns the
cities in the fertile delta. I remember when I
was a Naval Reserve Officer I said to another
officer “here’s to you; we are part of your
great success in fertilizing the great delta.”
He turned to me and replied “Here’s to you,
Mr. Lieutenant, on your successful round
trip.”

The Chairman: I am sure there are many
questions regarding various matters deserving
of our attention, but unfortunately, we are
already five minutes late in our schedule. I
propose that we reserve these other questions
for our meetings this afternoon and tomorrow
morning.

Before concluding this first meeting, and
this last public meeting...

Senator Grosart: We hope!

The Chairman: Yes—on behalf of the mem-
bers of our own committee, I would like to
thank you very much indeed for having been
with us this morning.

The committee adjourned.

Queen’s Printer for Canada, Ottawa, 1970
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Bélisle

Blois
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Cameron
Carter
Desruisseaux
Giguére

MEMBERS OF THE SPECIAL COMMITTEE
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The Honourable Maurice Lamontagne, Chairman
The Honourable Donald Cameron, Vice-Chairman
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Lamontagne Sullivan
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Patrick J. Savoie,
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ORDERS OF REFERENCE

Extract from the Minutes of the Proceedings of the Senate, Tuesday, Sep-
tember 17th, 1968:

) “The Honourable Senator Lamontagne, P.C., moved, seconded by
the Honourable Senator Benidickson, P.C.:

That a Special Committee of the Senate be appointed to consider
and report on the science policy of the Federal Government with the
object of appraising its priorities, its budget and its efficiency in the
light of the experience of other industrialized countries and of the
requirements of the new scientific age and, without restricting the gen-
erality of the foregoing, to inquire into and report upon the following:

(a) recent trends in research and development expenditures in
Canada as compared with those in other industrialized countries;

(b) research and development activities carried out by the Fed-
eral Government in the fields of physical, life and human sciences;

(c) federal assistance to research and development activities
carried out by individuals, universities, industry and other groups
in the three scienctific fields mentioned above; and

(d) the broad principles, the long-term financial requirements
and the structural organization of a dynamic and efficient science
policy for Canada.

That the Committee have power to engage the services of such coun-
sel, staff and technical advisers as may be necessary for the purpose of
the inquiry;

That the Committee have power to send for persons, papers and
records, to examine witnesses, to report from time to time, to print
such papers and evidence from day to day as may be ordered by the
Committee, to sit during sittings and adjournments of the Senate, and
to adjourn from place to place;

That the papers and evidence received and taken on the subject
in the preceding session be referred to the Committee; and

That the Committee be composed of the Honourable Senators Aird,
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kin-
near, Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton),
Phillips (Prince), Sullivan, Thompson and Yuzyk.

After debate, and—
\ The question being put on the motion, it was—
Resolved in the affirmative.”
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Extract from the Minutes of the Proceedings of the Senate, Thursday,
September 19th, 1968:

“With leave of the Senate,

The Honourable Senator Lamontagne, P.C., moved, seconded by the
Honourable Senator Benidickson, P.C.:

That the name of the Honourable Senator Robichaud be substituted
for that of the Honourable Senator Argue on the list of Senators serving
on the Special Committee on Science Policy.

The question being put on the motion, it was—
Resolved in the affirmative.”

Extract from the Minutes of the Proceedings of the Senate, Wednesday,
February 5th, 1969:

“With leave of the Senate,

The Honourable Senator McDonald moved, seconded by the Honour-
able Senator Macdonald (Cape Breton):

That the names of the Honourable Senators Blois, Carter, Gigueére,
Haig, McGrand and Nichol be added to the list of Senators serving on the
Special Committee on Science Policy.

The question being put on the motion, it was—
Resolved in the affirmative.”

ROBERT FORTIER,
Clerk of the Senate.



BRIEFS NOT SUPPORTED BY ORAL EVIDENCE

The Committee has received many briefs which were not supported by
real evidence given before it. It has been decided to print these briefs separately
from the ordinary Proceedings, in several volumes, of which this is the fourth.*
The list of briefs printed in this volume is as follows:—

1. Brief submitted by Olivier Héroux, Ottawa, Ontario.
2. Brief submitted by G. C. Lawrence, Ottawa, Ontario.
3. Brief submitted by Canadian Library Association.

4. Supplementary brief submitted by Notre Dame University of Nelson,
British Columbia.

5. Supplementary brief submitted by the Science Faculty, Saint Mary’s
University, Halifax, Nova Scotia.

6. Brief submitted by Dr. W. E. Razzell, University of Alberta, Edmonton,
Alberta.

7. Brief submitted by J. L. Wolfson, University of Saskatchewan, Regina,
Saskatchewan.

8. Brief submitted by J. D. Prentice, University of Toronto, Toronto,
Ontario.

9. Brief submitted by The Nutrition—13 Society of Canada.

10. Brief submitted by Amarnath R. Kshatriya, Physics Department, Britisn
Columbia Institute of Technology, Burnaby, British Columbia.

11. Brief submitted by The United Nations Association, Halifax Branch,
Nova Scotia.

12. Brief submitted by Norman S. Grace, Toronto, Ontario.
13. Brief submitted by G. W. C. Tait, Gibsons, British Columbia.

14. Brief submitted by The Council for Laboratory Animals, Vancouver,
British Columbia.

15. Brief submitted by Mr. M. F. Wideen, University of Saskatchewan,
Regina, Saskatchewan.

16. Brief submitted by The North American Lily Society, Inc., Burlington,
Ontario.

17. Brief submitted by Tam Deachman, Vancouver, B.C.

18. Brief submitted by the Rapeseed Association of Canada.

19. Brief submitted by Dr. R. A. Cleghorn, M.D., Montreal, Quebec.
20. Brief submitted by The Canadian Society of Plant Physiologists.
21. Brief submitted by F. H. Northover, Carleton University, Ottawa.

22. Brief submitted by the Committee of Chalk River Nuclear Laboratories
Professional Employees.



23.

tion.

24.
25.
26.
217.

Supplementary brief submitted by The Canadian Construction Associa-

Supplementary brief submitted by the Department of External Affairs.
Brief submitted by the Canadian Society of Laboratory Technologists.
Brief submitted by Mrs. Amaret B. Reynolds, Whitewood, Saskatchewan.
Brief submitted by Robert E. C. Wegner, Faculty of Administration,

University of Saskatchewan, Regina Campus, Regina, Saskatchewan.

28.

Supplementary brief submitted by the Association of Canadian Medical

Colleges.

29.
30.
31.
32.
33.
34.
35.
36.
31.
38.

Brief submitted by J. B. Warren.

Brief submitted by the Association of Canadian Map Libraries.

Brief submitted by Dr. D. A. E. Shephard, M.D., Bedford, Nova Scotia.
Brief submitted by the Canadian Advertising Research Foundation.
Brief submitted by Export Credits Insurance Corporation.

Brief submitted by The International Synetics Foundation.

Brief submitted by the Canadian Medical Association.
Supplementary brief submitted by the University of Alberta.

Brief submitted by the Canadian Institute of Onomastic Sciences.
Brief submitted by French Canadian Association for the Advancement

of Science.

Patrick J. Savoie,
Clerk of the Committee.

*Volumes 1, 2 and 3 have been printed in Proceedings Nos. 78, 79 and 80

of the Special Committee on Science Policy, First Session—Twenty-Eighth
Parliament.
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Inter-University Cooperative Research Centres in Biology

The National Research Council of Canada in its brief
to the Senate Special Committee on Science Policy points out
that "because of the unpredictability of scientific discovery,
new scientific advances cannot be planned or centrally directed".
Planning and decision making with respect to scientific research,
at the Government level, should be primarily confined to the
establishment of the appropriate scale of overall funding and
provision for major research facilities.

Whereas we fully agree that new scientific advances
cannot be centrally directed by the Government, we would like
to point out in this private brief that new scientific advances
can be planned by the scientists themselves.

Scientific research is now so expensive, so specialized
and so diversified that it now becomes urgent to promote
cooperative efforts in order to save time and money. With
this in view and in an attempt to foster larger research units
in University Departments, so that research can be planned and
carried out by well integrated teams rather than on an individual
basis, the National Research Council has in recent years awarded
Negotiated development grants to get such teams off the ground.
These grants are of a large order of magnitude moneywise and

must perforce be limited in number. This is particularly

unfortunate in the case of biology where the fields of research

are so diverse that any particular research theme supported by



a Negotiated Development Grant can only bring together a
fraction of the Departmental staff.
The Cooperative Research Centres we are advocating
are a sort of poor man version of the Negotiated Development
Grant. Their purpose is to achieve cooperative research
planning not by bringing research teams up to a critical
size within a University but by promoting inter-university
cooperation by means of a format which would give substance
and continuity to this much advocated and much elusive goal.
Financial support for this type of endeavour is only
a fraction of the cost of Negotiated Development Grants and
yet it fulfills some of the lat;er's more important functions.
Furthermore, we have tried out this formula at the Station
de Biologie de l'Universite de Montreal and we are satisfied
that it is worthy of consideration.

Types of Scientific Cooperation

Scientific cooperation is nowadays becoming more and more

popular and is done in many different ways: there are (a)

field expeditions where a group of scientists join their efforts

to study a problem where it exists, an example could be the

adaptions of Eskimos to their own environment; (b) collaborations

between different laboratories, different disciplines in a
given institution; (c¢) sharing of equipment between different
investigators; (d) workshops or study groups where different
scientists pool their thinking; and (e) there could be

cooperative research centres of the type described below.



Inter-University Cooperative Research Centres

Basically such a centre would consist of a small
nucleus of scientists in a given University working in a given
area and responsible for arranging periodical workshops with
colleagues from other Universities. These periodical meetings
might last two or three days during the school year and possibly
two to three weeks during the summer months. An optimal size
might consist of three or four universities or Government
research establishments being involved and a total of maybe
eight research scientists with a dozen graduate students or so
and a minimum of technicians (plus the odd special guest). For
such a scheme to be efficient and viable one of the scientists
at the host University should be made responsible for carefully
planning out these workshops and making sure that all the

physical facilities required will be made available.

Advantages of such Centres

After careful planning, including the instrumental
and technical side (outside scientists could bring their own
specialized equipment), a concerted effort over a few days or
weeks can prove more fruitful to all concerned than their isolated
efforts over much longer periods of time. This would result
from a pooling of both brains and equipment since the individual
laboratories cannot afford all the equipment and technical help
needed to carry out simultaneously the study of the various
parameters that such a cooperative research centre would tackle.

The participation of the graduate students would give the latter



invaluable experience. In a relatively short time, they would
learn new techniques but most important of all, they would be

in a position of "picking the brains" of a number of experienced
scientists in their field.

Such a cooperative research centre could not fail to
attract interest within the host University and would facilitate
the integration within its research program of additional staff
members desirous of contributing their own competence.

Two other advantages of this type of research should
be mentioned. One bears on the standardization of methods.
Lack of standardization between different laboratories is one
of the most serious and most costly problems in research. The
scientific literature is replete with conflicting results which
can be explained by different experimental conditions. This is
not to say, of course, that lack of uniformity cannot have its
usefulness. Very often a discovery is made by repeating an
experiment in a slightly different way. The other problem is
that if different scientists tackle a given problem by making
different measurements with different techniques, their results
will be directly comparable only if they have all used similar
animals of similar sex, age and weight, similar diets, similar
environmental conditions, etc. Such standardization from one
laboratory to another, let alone from one country to another,
is almost impossible. A partial solution to this very real
problem lies in occasional cooperative research such as we are

advocating.

I
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(a) An ideal location. If such a centre were to be

situated in a secluded but not too remote an area, scientists
could work undisturbed but would be in a position to call on

the host university for any additional laboratory instrumentation
should the need arise. Investigators know from experience that
in such ventures it is more often than not the most trivial but
essential odds and ends that have been overlooked in the planning.
One might add that the advantages of a secluded area lies not
only in being away from the usual disturbances of a University
campus but also that the researchers would continuously remain

in close contact with one another, so that scientific discussions,
exchange of ideas and continuous study of the results as the
experiments progress, can be pursued at meal time and in the
evening as well as during the laboratory hours. A congenial and
well appointed laboratory and residence are obviously essential.
Insofar as biological research is concerned, whether it is of an
experimental nature or not, it would seem that a well established
Biological Station would meet all our desiderata, if a working
schedule can be arranged so that lab space and residence can be
arranged. It has been our experience in a tentative venture of
this kind that it was possible to make use of such facilities
during "off-season" periods. (Appendix 1)

(b) Government support. To set up a research centre

in an isolated area is of course a difficult task. All sorts
of objections can easily be raised of which the main one is
the economics of the whole proposition. It is clear that the

cost of such a project would be prohibitive, were the necessary



installations to be set up exclusively for short periods of use
throughout the year which would be the case if these installations
were used exclusively for these concerted projects. However,

the integration of concerted research activities to biological
stations or other establishments that already satisfy the
conditions mentioned above can be done without great financial
expenditures, especially if the scientists bring their specialized
equipment with them. Under such a working arrangement, the net
result, financially speaking, is to maximize the use of pre-
existing facilities thereby reducing the overhead in terms of
total research carried out.

The scope of support envisaged need not exceed very
much the sum of individual grants-in-aids awarded to the various
scientists involved. It should limit itself more or less to
paying at the onset the salary of a senior scientist at the
host University plus his own research grant. His job would be
to plan the periodical workshops in terms of research program,
instrumentation, working and living facilities. He would act as
the Chairman of the group.

To ensure the viability of such cooperative research
centres, its research program and terms of reference should be
clearly spelt out and the University should enter into contract
with the granting body. It should agree to pick up on its
budget the scientist mentioned above after a few years or at any
time before if necessary. It should agree to provide the
facilities for the workshops. Scientists from other Universities

planning to participate in this venture should make their wishes



and views known directly to the granting body so that the latter
would have a clear picture of the situation. They should be
allowed to put on their own research grant enough money to

allow them to attend the workshops.

In summary, the cost of such a project, over and above
the individual grants-in-aid, would consist of: (a) the salary
of the Chairman in the host University with his own research
budget; (b) some measure of major equipment for the workshops;
(c) travelling expenses for the participants from outside the

host University.

Conclusions and Recommendations

Because of the value of such a project in creating
research groups within a university and in stimulating inter-
disciplinary approaches because of the cross pollination of
ideas brought about by bringing in outside scientists, it is
believed that the format we advocate is worthy of serious
consideration in the light of its relatively low cost. It is
therefore recommended:

(a) That the desirability of creating cooperative research
centres of the type described above be carefully studied.

(b) That suitable terms of reference and contract
forms be worked out.

(c) That the host University be given the funds necessary
to launch these centres.

(d) That scientists from other Universities or Government

establishments be allowed to put in their research budget the



amounts necessary for them to attend these workshops.
(e) That such centres, after a sound case has been
made in each instance, be given a high priority in the allotment

of funds by granting bodies.

Olivier Heroux
Senior Research Officer
National Research Council of Canada



Appendix I

A joint research project on the physiology of low temperatures

With the aid of a grant from the National Research
Council, between 40 and 50 Canadian physiologists meet
annually to take stock of their research work on the physio-
logical aspects of low temperatures.

In 1967, the group in question examined the possi-
bility of intensifying the co-operation that already existed
between them. As a result of their examination, a group of
five researchers from three different institutions decided
to pool their respective efforts, knowledge and experience
and undertake a joint research project.

With this aim in view, the following researchers met
at the Biological Station of the University of Montreal on
April 24, 25 and 26 to plan their project:

From the University of Montreal: Dr. E. Pagé and his graduate
assistant, Mr. R. Gilbert

" i : Dr. J. Leduc and his graduate
assistant, Mr. P. Rivest

From Laval University : Dr. J. Leblanc and his
graduate assistant,
Mr. A. Villemaire

From the National Research

Council: Dr. A. deFreitas
Dr. G. Findley
Dr. 0. Héroux



We agreed upon the following aims:
1l - to develop a new test for measuring the degree
of adaptation to cold,
2 = to determine whether or not a correlation existed
) between the metabolic response to noradrenaline
and resistance to cold in:
a) rats already acclimatized to cold in
low-temperature chambers,
b) rats acclimatized outdoors to the various
seasons of the year, and
¢) rats rendered hypersensitive to noradrenaline
through daily injections of the substance
over a period of thirty days.

Thanks to the fullest co-operation from the Director
of the St. Hyacinthe Biological Station, who asks nothing
better than to see more frequent use made of the Station's
ultra-modern laboratory and residential facilities, it was
decided to take our instruments with us and do our research
work there at times when the students would be absent. The
Director's kindness extended to the obtaining of two thousand
dollars' worth of basic equipment for us, which was to
remain at the Station.

The site of the Station, in the mountains near a
lake and far from civilization (it is two hours' drive from
Montreal), seemed to us ideally suited to reflection,
concentration and steady hard work, without the interruptions

usually encountered in our laboratories.

Ang_,



We had already made two visits to the Station --

October 20-29, 1968 and February 10-15, 1969 -- to work on

our new method of measuring the cold resistance of individual

rats. At our last session, with the help of Mr. R. Charbonneau,

an electronics technician from the Radio and Electrical
Engineering Division of the National Research Council, we
were able to check the possibility of using the latest
telemetry techniques to measure the body temperature and
muscular activity of our animals, and to record all our
measurements simultaneously on magnetic tape for computer
processing and analysis of our findings.

In but two and a half weeks, this Jjoint endeavour
enabled us to do what each of us working alone would have
needed several months to accomplish, and we did it all at
extremely low cost. It is nevertheless obvious that this
joint work is inevitably going to entail some expenditure
in the future.

The group hopes that the National Research Council
will find a new mechanism for giving financial support to

research in this new area.

Olivier Héroux
Co-ordinator
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COMMENTS ON
"NATIONAL SCIENCE POLICY"
G. C. Laurence

National Science Policy has become the subject of many
opinions expressed not only in briefs to the Senate Committee
but also in technical journals, the daily press and in public
addresses. It is difficult to find in this discussion a
common understanding of the kind of statement a National Science
Policy might be and the form it should take. Perhaps this is
not surprising, for the views reflect a great variety of back-
grounds in economics, business, politics and journalism, and
others. The suggestions which are made often carry the weight
of long experience in these various professions. In such
discussion the scientist also has a perspective that is peculiar
to his profession, but the difficulties he sees in applying
the objectives, the criteria, and practices of the business
world to scientific research deserve some thought.

Cost-benefit

The Order of Reference of the Special Committee direct-
ing the committee to consider and report on the science policy
of the Federal Government makes it clear that its inté&rest in
"science policy" is concerned with priorities, budget and
efficiency. It contains no suggestion that "science policy"
can be expressed as a simple formula for reckoning what should
be spent in a particular scientific field or on a particular
scientific project. In the pleas from many quarters, however,
that the government should formulate and make known a science
policy, the impression is unavoidable that some are looking

for a guiding formula that would relate expenditure to



foreseeable results. It is becoming the custom to call an
attempt to express such a relation quantitatively "cost-benefit
analysis."

A simple form of cost-benefit analysis is the old-
fashioned bookkeeping of the corner grocer. It is generally
fairly reliable because it deals with past events. Its useful-
ness is not questioned because it is obvious, and the signifi-
cance of the resulting balance is understood. 1In attempting
to apply cost-benefit analysis in budgeting for future benefit,
on the other hand, a number of difficulties arise, some of
which are particularly important when it is a matter of govern-
ment spending.

The government's budget covers, besides research, other
very different activities, e.g. technical services, regulatory
functions, administration, etc. Also the benefits are of many
different kinds, e.g. health, foreign trade, prestige, security,
etc. The problem might be simple if we could assume that the
contribution which each activity makes to the collective bene-
fit is proportional to the dollars spent on it. Obviously
there can be no justification for such an assumption. Cost-
benefit analysis requires some identification of the contribu-
tion of each cost item to each benefit. Conversion factors
must be introduced in the calculation to reflect quantitatively
the relative importance of a dollar spent on different items.
The assignment of values to these conversion factors, clothed
in mathematical notation and accompanied by lavish use of

unusual words, is likely to be left by default to the personal



judgment and prejudice of the analyst.

In the second place, the contribution of each activity
to a particular benefit almost never can be considered as
simply proportional to the expenditure on it. For example, in
some cases there is a threshhold below which little benefit is
possible. In some cases there is a diminishing return on
increased expenditure. The analyst needs only a slight know-
ledge of mathematics to devise expedients to take these consi-
derations into account, but in doing so he follows his own
judgment, and there is no way of testing their validity except
by retrospect years later. The guantitative appearance of the
result is an illusion; mere use of mathematical technique does
not insure an accurate conclusion if inaccurate or uncertain
assumptions are introduced into the calculations.

As the cost-benefit analysis becomes more elaborate, in
the hope that by taking into account every conceivable consi-
deration the result would be more precise, the result depends
more on the decisions of specialists in this kind of calcula-
tion than of persons with practical experience in the subject
analyzed and understanding of the implications of decisions.
Many of the arbitrarily assignable conversion factors should
be a matter for political decision by government, for they
depend on the relative weight to be attached to considerations
of international credits, commerce, prestige, cultural values,
technical progress, educational standards, and many other
factors that are not commensurable. Cabinet Ministers cannot

be expected to occupy themselves with mathematical detail;



hence elaborate cost-benefit analyses are likely to confront
them with conclusions that are based on concealed policy
decisions that should be their responsibility. If the conclu-
sions offend their common sense, any scepticism they might
express may meet with the reply that it results from detailed
analyses by experts, and, in view of the cost of the computing
machine that was used, its conclusions should not be despised.

Another difficulty in cost-benefit analysis of research
is the inclusion of provision for the very important but very
uncertain factors other than research that are involved in the
hazards of innovation and successful competitive marketing.
They include decisions of management, teething troubles in
perfecting the final product, patent problems, prior successes
by aggressive competitors, ana the unpredictable whims of the
market. Accordingly the apparent authoritative decisiveness
of the conclusions of a cost-benefit analysis may be quite
unreal.

Another cause of futility in applying cost-benefit
analysis to research and to innovation is the impossibility of
foreseeing when benefit will end. One innovation leads to
another in an unpredictable sequence. However, the chain may
be ended unexpectedly by the appearance of a better innovation
from an entirely different antecedent seguence.

The spectacular successes of cost-benefit analysis have
been in applications where the benefit can be uniquely des-
cribed and soon can be tested. For example, operational

research in warfare and production control in a commercial



enterprise. Unfortunately in many elements of government spend-
ing the benefits are diverse and incapable of quantitative
expression by reference to any accepted standard; generally
matters of subjective and political judgment, and frequently
remote in the future.

The Finite Research Pie Concept

Part of the concern about science policy stems from the
concept of a "finite pie" and the problem of its equitable
division and distribution. There are several difficulties with
this over-simplified analogy.

If the government should designate a certain part of the
budget for research which was to be regarded as a “"finite pie",
it would be necessary, first, to define much more precisely
what "research" includes. There is a trend today to apply the
term to an increasing variety of activities, such as literature
searches, patent searches, market studies, opinion polls, cost
accounting, investigations of administrative procedures,
compliance testing of manufactured goods, control laboratory
operation, cost-budget analysis, etc. If all are fed from
the same pie the slices must be smaller. With the increasing
complexity of government and its increasiny involvement with
the physical, biological and social sciences, the distinction
between research and associate technical activities is increas-
ingly difficult to define and the edges of the pie become
hidden in fog.

Deputy Ministers are concerned with the interdependence

of research and other activities in their departments and may



not find it easy to correlate suitable slices from a research
pie and a non-research pie. The Treasury Board, of course, will
wish to have the assistance of competent advice in reviewing
the research items in the departmental budgets, but to start
with a predetermined allocation for all research activities is
neither necessary nor desirable.

As pointed out by others, the government expenditure on
research in proportion to the total budget, or to the gross
national product, is lower in Canada than in other technically
advanced nations. There is no reason to conclude that we have
reached the point where there is serious need to confine
research expenditure within rigid bounds. It is still possible
to increase support of one research project without depriving
another.

Support of Research
in Neglected Areas

The call for a science policy comes often from persons
who feel that government spendingy on research has been
haphazard with insufficient overall planning, and that conse-
quently important areas have been relatively neglected and
should be given more financial support. The criticism is
unfair to organizations such as the National Research Council
and to the members of its advisory commit tees which have con-
scientiously strived to make the best distribution of the funds
available. If "planning" means the adoption of certain broad
guiding principles for the allocation of funds, it has not
been entirely absent in the decision making of granting

agencies, and in the advice that they have given to government.



Their difficulty in making any such planning effective is that
financial support alone is not sufficient to create research
vitality in certain areas.

In any special field of science there are periods of
high productivity and of relative inactivity that cannot be
completely governed by money alone. Productive periods occur
usually when an important new discovery or an important new
development in research instrumentation opens up a great new
field to be explored. One question leads to another and each
must be tested by experiment, and so knowledge grows. Inactive
periods occur in a science when it presents no new questions
that arouse the curiosity of the scientists or that can be
resolved by known research techniques.

When a science is in a period of high productivity it
has glamour that attracts scientists and students, and it more
easily obtains financial support. The dormant sciences excite
less interest. This is not an objectionable discrimination
which calls for a deliberate policy of resisting it. The
glamourous areas should get more support because their use of
it is likely to be more productive.

There is a similar advantage in supporting most strongly
those research activities in which a country such as Canada has
experience, skill, equipment and reputation. It is easier -
which usually means that it is less costly - to continue to
benefit from what we can do well than to acquire comparable
competence and success in a science that we have neglected.

Certainly there are neglected areas of research that should be



encouraged, but not at the expense of strong areas without
good reason.

Priorities

It is necessary, of course, to discriminate between good
ideas for research projects and bad ones. Discrimination in
a particularly narrow field should be done by experts in that
field, and it is on that basis that the grant selection commit-
tees are selected at present. They in turn report to a commit-
tee of wider background, preferably including persons who have
experience in directing multi-disciplinary research activities.
Such provision for decision on the distribution of grants
seeks to judge the applications individually on the basis of
the probable value or importance of the possible contribution
to knowledge that might result. Even if it is decided for
policy reasons based on other considerations to give more
generous support in a particular field, the present practice
of obtaining competent advice by other scientists on the merits
of individual requests for research grants should nevertheless
continue, although a corresponding relaxation of standards is
required.

The practice of assigning priority to research projects
according to the prospects that new knowledge may result is
well established in the policy of the government agencies that
distribute grants in aid of research. It is suggested by some
that priority should depend more on recognition of foreseeable
immediate applications of the knowledge or on the relative

importance of the various objectives of national policy, such



as health, defence, education, commerce, etc., to which the
research might be relevant. They would expect a government
declaration of policy to specify the relative size of the
investment in research to contribute to these various objectives.

However, merely to appropriate a large sum for research
intended to promote an important objective of national policy
will not insure that the research will be fruitful. There
must also be ideas; they will be lacking unless the problem
stirs the imagination. It takes time for ideas to grow and
multiply. It also takes time to examine them critically, and
to convince others of their merits. It takes effort and time
to earn the confidence which the investment of large sums
requires.

The physical scientists realize this. The applications
for the Board's grants are supported by detailed explanations
that require considerable time consuming work in preparation.

In applied research also examples can be found in Canada
of programs growing from small beginnings to great importance.
Some of the new programs initiated with the help of the National
Research Council Industrial Research Assistance Program are
considered to be very promising.

It also takes time to create a research competence in
a manufacturing corporation that has little experience in it.
The difficulties can only gradually be overcome as persons with
relevant technical backgrounds advance to senior positions in
management, and suitable research staffs are found and they

become acquainted with the company's problems and the related



science and technology. These factors in turn limit the rate
at which financial support can be advantageously increased.

It is unreasonable to expect that costly research pro-
grams should win immediate acceptance through vague references
to national needs without explanation of how research can serve
them. If they deserve the confidence of their proponents they
are more likely to gain interest and gradually increasing
financial support through diligent preparatory development and
continuing demonstration of competence.

Some of the applied research centres in Canada well
deserve to be called centres of excellence. There is a need
for more. University engineering departments can help greatly
in presenting the case for them by describing the useful research
that they might do. Computerizea studies are not needed to
identify objectives unless we are insensible of the obvious.

Objectives

Such national purposes as the development of the Canadian
north, accommodation to a difficult climate, an effective trans-
portation system, reduction of pollution, etc., are not, in
themselves, research projects, but research can serve them.
Discussion of research priorities should take cognisance of the
importance of such objectives. It is possible to assign rela-
tive weights to them, even arbitrarily. It is difficult, how-
ever, to go further in a general policy statement by attempting
to deduce relative weights to be assigned to research related
to these objectives, because the ways in which research can

contribute to these various ends cannot be foreseen and expressed



as a widely applicable research policy. Wise expenditure on
research depends on consideration of projects and programs
individually in the light not only of the national objectives
but also their intrinsic merit and the current state of the
relevant science.

Dr. Richard R. Nelson, speaking to this committee,
illustrated the point when he said "For most decisions involv-
ing science it is neither necessary nor helpful to have an
overall science policy. Consider the guestion of spending on
cancer research. It seems to me the most relevant question
here involves health policy - not overall science policy. Cancer
research programs can fruitfully be compared with the need for
hospitals and a variety of other public health services other
than research programs within the field of health and medicine."

There can be no easily applicable policy formula that
would help government in deciding on the priorities that should
be attached to different scientific activities and projects and
the support which each should receive. Sound decision on such
questions can only be reached after considering the best advice
available from competent sources including its own advisory
organizations such as the Science Council, Science Secretariat,
and government agencies directly involved, and considering each
important case individually. With the aid of that information,
decisions must involve weighing the various incommensurable
benefits, purposes, secondary effects and competing interests.
A statement of national science policy should not fetter a

government by making these decisions in advance.



A statement of national research policy, unless conceived
with the gift of prophecy, can be no more than a reminder of
some of the considerations to be borne in mind in making decisions
of the support of research projects. It should, of course,
recall the objectives of our whole national endeavour, not neg-
lecting those whose benefits cannot be expressed in terms of
commercial gain, so that we are alert to recognize opportunities
for research that might aid them. It should not attempt to
describe how the financial support of each objective should be
divided between research and other activity. It should not
regard the total federal spending on research as a single item
to be distinguished from the rest of the budget, the size of
which is to be decided before considering the part which research
can play in serving each nationél objective. It should encourage
research in those sciences that are in a period of great activity
and productiveness, and projects which are more likely to bring
new knowledge and have been carefully planned. It should not
encourage support of a costly project or program if the appli-
cation is not supported by well prepared description, that is
convincing to competent referees, of the nature of the research,
of the methods to be used, of the availability of equipment and
the staff required, and of the cost of the undertaking. Such
information, however, must be examined more tolerantly when
endeavouring to encourage research and development in an industry
that has little past experience of it. In drafting the policy,
it should be remembered that important discovery cannot be
guaranteed by contract, and that research is only a part of the

process of successful innovation.
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28 February 1969

Dear Sir:

I have the honour to refer to the letter of 10
January 1969 in which the Honourable Maurice Lamontagne, writing

to Professor Katharine L. Ball, President of the Canadian Library
) Association, invited the Association to submit a brief to the

Special Committee on Science Policy of the Senate of Canada.

Senator Lamontagne's courteous invitation was re-
ported to the Board of the Canadian Library Association at its
meeting on 27 January 1969 and was received with pleasure. I was
instructed to prepare a short memorandum within the framework of
the conclusions and recommendations in a substantial and fully docu-
mented brief submitted by the Association in March 1968, to the
Science Secretariat of the Privy Council.

The submission to which I was asked to refer is
entitled Seience and Technology Resources and Services in Canadian
Libraries: a Brief to the Seience Secretariat, and was compiled by
a special committee of the Canadian Library Association under the
chairmanship of Miss Eleanor Magee, Librarian of Mount Allison Uni-
versity. The terms of reference of the committee were to attempt
"to show the present state of science holdings in each type of li-
brary and the present services provided by these libraries, and make
recommendations for future science information services for Canadian
libraries." It is the view of the Board of the Canadian Library
Association that these very recent recommendations remain valid and
they are submitted, with one supplementary recommendation, as sub-
stantive proposals upon which the Board, or a selected representative,
would be prepared to testify orally before the Senate Committee.

A copy of the full text of the Brief to the Science
Secretariat is attached. Further copies, if you wish, can be sub-
mitted at any hearing, to which the Association may be invited, as
exhibits as defined in Part I, paragraph 5, of the Senate Committee's
Guide for the Submission of Briefs. In summary, however, the Brief
to the Seience Secretariat discusses, in Chapter I, the present re-
sources and services of Canadian libraries, classified as under:
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A. LIBRARIES AT THE NATIONAL LEVEL

1. National Science Library p. 2
2. National Library 4
3. Other government libraries 5
B. LIBRARIES AT THE PROVINCIAL LEVEL
1. Research Councils 6
2. Provincial Libraries 6
C. LIBRARIES AT THE LOCAL LEVEL
1. College and University Libraries 3
2, School Libraries 13
a, Elementary 13
b. Secondary 17
c. Post Secondary 20
3. Public Libraries 23

Chapter II deals with the present state of dissemination
of scientific and technical information produced in Canada, thus:

A. CANADIAN SOURCES OF PUBLISHED INFORMATION p. 26

B. INDEXING AND ABSTRACTING OF CANADIAN
SCIENTIFIC AND TECHNICAL SERIALS 28

C. CANADIAN SCIENTIFIC AND TECHNICAL
LIBRARIES AND INFORMATION CENTRES 30
Chapter III contains opinions expressed in question-
naires, surveys, briefs, etc.:

A. OPINIONS EXPRESSED IN QUESTIONNAIRES

1. Colleges and Universities p. 31
2. Schools
a. Elementary 32
b. Secondary 45
c. Post Secondary 50

B. OPINIONS EXPRESSED IN SURVEYS, BRIEFS,
ETC. 56

C. OPINIONS EXPRESSED BY PROVINCIAL DEPART-
MENT OF EDUCATION OFFICIALS 64

It is Chapter IV of the Brief to the Seience Secretariat
(pp. 66 and 67) that we wish, with the one supplementary recommendation



already noted, to set out as our substantive recommendations to the
Senate Committee on Science Policy. The chapter is reproduced in
its entirety below:

CHAPTER IV

) CONCLUSIONS AND RECOMMENDATIONS

What emerges from this study of the present state of science
information resources in Canada is the inadequacy of collections in
all types of libraries and at all levels of information, and the
limitations of access to existing research materials because of the
demands on its collection by the clientele of an institution. The
primary responsibility of the National Science Library to National
Research Council staff, the responsibility of other government 1i-
braries for closed collections for their own research purposes, the
increased enrollment in graduate schools, and the enlarged academic
staff of the universities make for drastic limitations of service to

the scientific community at large.

A further fact which emerges is the inadequacy of bibliographic
controls, both of resources in libraries and of scientific information
produced in Canada. The holdings of many libraries are not repre-
sented in the National Union Catalogue, the periodical literature of
Canada is largely unindexed, and listings of other types of scientific
information are relatively scarce, and, when in existence, are in-

complete.

A third fact which emerges from the survey is that there is a

need for two distinct levels of information - the level required by

Ang_g,



the research worker, and the level required by students in elementary

and secondary schools and in technical institutes, and by users in

business and industry.

The problem therefore presents three aspects for which solutions

must be found:

1. The seeker after scientific information at any level must
be able to discover what information relating to his
problem exists.

2. He must be able to find where the publications containing
the information he requires are located.

3. He must be able to obtain the original document or a copy
of it.

Some criteria for standards of service must be met:

1. The retrieval of information must be comprehensive and fast.

2, The retrieval of information must be geared to provide
service at two levels.

RECOMMENDATIONS
We therefore recommend:

1. That a controlling and co-ordinating body be established at the
national level, to be responsible for all aspects of the dissem-
ination of science information, including the responsibility for
providing necessary Canadian bibliographic tools such as indexes,
directories, bibliographies, lists of research in progress, and
evaluative book lists,

2. That this national body be responsible for co-ordinating and

developing at the national level all existing services, e.g.
union catalogues, union lists of scientific serials, etc.,

which contribute to the retrieval of scientific and technolog-



ical information.

That a network of national and regional resource centres be
established at two levels, the level required by research

workers and the level required by other users.

That such a network utilize, where possible, existing strengths,
but that the resource centres comprising it be separate from
any existing institution where the needs of the institution's
clientele would take precedence in the information retrieval

process.

That the national resource centre act as the main resource
centre for materials suitable for facsimile transmission,

such as periodicals, technical reports and reprints, as well

as for esoteric or costly materials whose relatively infrequent

use does not justify their purchase at regional or local levels.

That the national resource centre be assigned the function of
collecting tape services supplied by institutions and organiz-
ations such as the U.S. National Library of Medicine and
Chemical Abstracts Service, and of disseminating information

from such sources throughout the network.

That separate regional resource centres be established to serve
the two groups of users, i.e. the research worker and the seeker
after less advanced information; and that existing organizations
such as research councils and provincial libraries be utilized

as a basis, if possible.



8. That the responsibility for developing collections of books
and other materials to support regional needs be delegated

to the resource centres at the regional level.

9. That any science information retrieval services set up at any
level take advantage of all the latest developments in com-
munications technology in order to meet the needs of users

rapidly and efficiently,

10. That any such information retrieval service take into account
the need to provide access at each point in the network to
all types of computer-produced records, and to develop
techniques to overcome the problems of incompatibility between

outputs from different sources.

11, That individuals be allowed to approach the system at any
level, with the exception that all enquiries of a merely
locational nature must be channelled to the national resource

centre through the local outlets of the information network.

12. That until such time as the network envisaged becomes a
reality, existing institutions be encouraged to share their
resources by the introduction of franking privileges* for all

material sent on interlibrary loan.

* granted by the Government of Canada

The Senate Committee will have noted the emphasis placed
in the above recommendations on the validity and economy, in a country
as large as Canada, of all means of co-operative exploitation of scientific



information. In particular, Recommendation 9 urges that advantage

be taken of all the latest developments in communications technology.
Following the Cabinet announcement, in November 1968, that the

Federal Government plans to form a public-private corporation which
will put a communications sattelite into orbit by 1972, the Canadian
Library Association's request, as a corollary to Recommendation 9,

that an adequate part of the capacity of the sattelite be reserved

for the exchange, between libraries and research centres, of scientific
and technological information.

This memorandum has been compiled by collaboration
between the President of the Canadian Library Association, Professor
Katharine L. Ball (Graduate School of Library Science, University of
Torounto), the President-Elect, Mr Bruce B, Peel (Librarian to the
University of Alberta, Edmonton) and Miss Eleanor Magee (Chief
Librarian, Mount Allison University, Sackville, New Brunswick,
Treasurer of CLA and Chairman of the CLA Committee appointed to
prepare a brief to the Science Secretariat). I have asked them to
submit to you curricula vitae as requested in Part I, paragraph 2
of the Guide, and I attach one for myself, as signatory.

Yours very truly,

Clifford Currie,

CC:me Executive Director.
Encls

Secretary,

The Senate Special Committee on Science Policy,

Room 369-E,

Committees Branch,
The Senate,
Ottawa, Ontario.
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Notre Dame University,
Nelson, B. C.
June 5, 1969.

To: The Honourable Chairman and members
of the Special Committee of the
Senate on Science Policy.

The discussions which took place during the
Committee's so-called University Week and a perusal of the
material made available on that occasion have led me to
think that an attempt should be made to piece together,
out of all the information brought together, as many useable
details as possible. Such an attempt should aim at a co-
herent picture of all the results that appear practical at
this point.

I make this attempt without elaborating here
further a fairly well integrated set of basic background
considerations which have been developed regarding the issues
at hand, but I am keeping these in mind nonetheless. : 8
might add that I make the comments which follow also on the
basis of 15 years of varied university experience and an
extensive background im such academic areas as philosouphy,
political science and public administration.

At this time it would appear that we are some
distance removed yet from being able to formulate a defini-
tive science policy, or set of policies. We are working
towards this indeed, but it is not difficult to find one-
self in full agreement with the view expressed by the Hon-
ourable Chairman of the Committee on this point, that there
are a number of phases through which this project has yet to
go. Two of these may indeed be considered only preliminary
and it is with regard to them that I would like to make the
following observations and suggestions.

1 - The need remains for a more carefully worked out set
of premises upon which any policy conclusions will
have to be based, including a number of coherently
defined role identifications and relationships with
reference to research activity, its objectives, and
all persons and bodies engaged in it.

This point was raised in our earlier brief and the
university week's proceedings served to bear out the
validity of our observations in this regard.

This task necessitates an ongoing academic effort,

as the need for a consistent elaboration of the prem-
ises continues.

Bearing in mind the realities of the total situation
as well as the foregoing remarks, I would propose:



An academic liaison structure in the form of a con-
tinuing committee. It c-uld be advisory to the
Science Council of Canada and would confine itself
to a continuous and consistent elaboration and
clarification of the basic premises, especially re-
garding roles and relationships.

As it would be engaged in what is fairly well
exclusively an academic exercise, this committee
would be made up of academic people, one for each

of the three or four academic areas distinguishable
for this purpose (e.g. liberal arts and science,
social science, applied science, engineering) on a
four or five region basis (e.g. Atlantic, Ontario,
Quebec, Western, B.C.) for a total membership of
twvelve to twenty members.

Limited terms, allowing all universities to partici-
pate in turn, and a rotating chairmanship would help
to insure its creativity and relevance as well as a
completeness of viewpoints.

Secondly, even at the earliest stages of the pro-
cesses of policy formulation and execution, there
is_the major problem of coordimation with regazd
to the correlation of research programs and with
regard to a defensible, orderly and equitable ap-
proach to funding and grant giving.

Again bearing in mind the realities of the total situation
as well as the foregoing remarks, I would propose:

A coordinating structure for the benefit of the
respective participants and to advise a single

Minister responsible to Treasury Board and Parliament.
This would be a continuing conmittee, probably best
attached to, or a part of, the Science Council, It
would concern itself with the practical problems
arising in connection with the coordination of re-
search programs and research support. It should
assume the actual granting functions now exercised

by various agencies, councils and departments of
government, allocating the parts of the total sum
annually recommended by it to the Minister and passed
by Treasury Board and Parliament.

The membership of this committee would be drawn

from existing bodies involved in research, such as
gove=nment bodies at the federal and provincial
lever, professional bodies at the national level,
industries operating on a national (or international)
scale, university organizations at the natiocnal level
such as the A.U.C.C. Such bodies at the national
level would be understood to speak for and act




on behalf of their "constituents" at the provin-
cial and local level.

An integral part of this proposal would be that,
in the main, all research work done at the
national level on a national scale, or in the
national interest, would be left with the
governmental, professional and industrial bodies
(CMRC, NRC, etc.) to the extent that they are
engaged in their respective and distinguighable
research areas in their own right and on their own
terms, on an incentive or pioneering basis, or on
an agreed upon participatory basis, as the case
may be. However, the granting functions presently
exercised by the governmental bodies among them
would be assumed by the Science Council's Special
Committee mentioned above.

As indicated earlier, it is probably too early
to advance much beyond these proposals at the present time,
except to work cut thedetails a little more.

We should be willing to be of further assist-
ance, should the Committee desire it, to the extent of our
responsiblilities and abilities. We trust that the present
contribution will be of some help to the Committee in the
pursuit of its task to which it is applying itself so well.

Communication,coordination,advice
between, or to, all participants and projects

Research support grants
and supporting measures

Comnittee SCIENCE Conmitte
No." 41 - COUNCIL « No. 2
As on P.2 of Canada As on P,

Hinisj?:/, “k\\\\\\

Treasury Board - Budget - Parliament

J. F. POSTMA
Notre Dame University
Nelson, B. C.
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ADDENDUM II

Science Policy of the Federal Government

A Brief Submitted to
The Special Committee on Science Policy
of the Senate of Canada

Further to the hearings held in Ottawa on May 24, 1969
and the invitation of Senator Lamontagne to submit second
thoughts on the above subject, the Science Faculty of Saint
Mary's University, Halifax, Nova Scotia is pleased to sub-
mit the following.

It has been recognized that those matters coming under
the purview of a National Science Policy for Canada are con-
tinually changing with the result that a statement of policy
must refer to a set of guidelines or principles which may be
used to establish and reorder priorities as we proceed towards
the Year 2000.

First, it is felt that Canada should attempt to direct
its economy in its own best interests and in such a way that

our natural environment is fit to live in.

Second, while the government does not control directly
the policies of private enterprise, it does control govern-
ment spending on research and development. If it is deemed
that we are weak in an important area of research and develop-
ment, national science policy can emphasize an improvement in
such a situation.



Third, without defining in great detail basic research,
applied research and development, it is the opinion of this
Science Faculty that Canada is very weak in its effort to
increase development and the skills required for development.
Our industries tend to rely on imported technology. A
national science policy should provide the necessary con-
ditions to enable the science community to bring its research
programs to the point where the nation can expect a more
meaningful return from our efforts. Our technological know-

ledge should not be left to the exploitation of others.

The rate at which a new policy can be carried out will
depend upon our ability to foster the required skills for
this development stage of research., The change in emphasis
should come about in a planned manner so that the proper
numbers and types of disciplines are available for each ap-
propriate phase of research. The people within the science

community that have the ability and inclination to do applied

research and development should be encouraged to do so. This

could decrease or at least stabilize the demand for basic re-
search dollars while at the same time increase the capability
or numbers of people in Canada contributing to the development

effort,

Our present universities are not the ivory towers they
once were considered to be. They contain people who have a
definite interest in applied research and development. Under-
graduate universities provide larger numbers of graduates than
graduate schools and can through their programs provide some
of their students with the proper orientation re the problems
of development. The undergraduate university (that with either

a very small or no graduate program) deserves increased research



assistance if it is to develop properly the Bachelor level
graduates whom industrialists say they require in larger num-
bers. In addition, the Bachelor level graduates are required
to feed students to graduate schools. Undergraduates should
be encouraged to participate in research activity. It is
suggested that scholarships to third and fourth year students
of high calibre should be allowed for,

It is assumed that the Senate Committee would like to
have comment as to how the various stages of Research and
Development should be funded; that is, how much should be
allocated for basic research, for applied research, and for
development, It is the opinion of this faculty that the
separation of basic from applied research is not a distinct
one. In fact, all levels of research must be maintained
since one level tends to feed the other. 1In practice, the
conception of an idea comes first. It may apply to any part
of the sequence: basic research--applied research--development.
It must be reduced to commercial practice by proceeding through
this proper sequence, resulting in the final development which
brings it to the point of being useful to mankind either com-
mercially, socially, or culturally. Any attempt to allocate
funds to each of these various stages which does not ensure
that the previous steps in the sequence have been properly
completed will tend to inefficient use of monies and man-
power. It is true that it is sometimes possible to avoid
certain steps in the sequence or carry out certain steps con-

currently, but always with greater risk of failure.

It is well recognized that applied research and develop-
ment are more costly ventures than basic research. An often

mentioned ratio is that for every dollar for basic research, ten



are required for applied and one hundred for development.
This does not represent the desirable split of funds since
very few basic research projects reach the development stage.
What the optimum split should be is a matter for a continuing
study which could be established as a result of the Senate
Committee's Report to Government. In the immediate future,
the controlling factor will be available skills for develop-
ment. In view of this, a suggested split for the next two
years is 50% of research and development funds allocated by
Government should go to basic research studies and 50% to

applied research and development.

It is conceivable that universities, government, and
industry can participate in all parts of the sequence--basic
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