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First Session—Twenty-eighth Parliament
1968-69

THE SENATE OF CANADA

PROCEEDINGS
OF THE

SPECIAL COMMITTEE
ON

SCIENCE POLICY

The Honourable MAURICE LAMONTAGNE, Chairman
The Honourable DONALD CAMERON, Vice-Chairman

No. 62

THURSDAY, JUNE 12th, 1969

WITNESSES:

The Arctic Institute of North America: Professor Trevor Lloyd, Chairman of the

Board of Governors, Dr. P. D. McTaggart-Cowan, Governor, Dr. M. J. Dunbar,
Professor, McGill University, Brigadier H. W. Love, Executive Director, Miss
Moira Dunbar, Governor; Mining Association of Canada: Mr. J. L. Bonus,
Managing Director, Dr. W. R. Horn, Research Co-ordinator, Dr. W. H. Gauvin,
Research Manager, Noranda Mines Ltd., Mr. A. R. Pasieka, Chief Mines Re-
search Engineer, Falconbridge Nickle Mines Limited; The Canadian Council
on Urban and Regional Research: Mr. Jean-Marie Martin, Chairman, Mr. Alan
Armstrong, Executive Officer, Mr. Eric Beecroft, Past Chairman, Mr. William
Teron, Member of the Board.

APPENDICES:

136—Brief submitted by the Arctic Institute of North America

137—Brief submitted by the Mining Association of Canada

138—Brief submitted by The Canadian Council on Urban and Regional Research
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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 re-
quirements of the new scientific age and, without restricting the gener-
ality 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 sci-
ences;

(c) federal assistance to research and development activities
X 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
counsel, 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,
Argue, Bélisle, Bourget, Cameron, Desruisseaux, Grosart, Hays, Kin-
near, Lamontagne, Lang, Leonard, MacKenzie, O’Leary (Carleton), Phil-
lips (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, Sep-
tember 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, Giguére,
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.
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MINUTES OF PROCEEDINGS

THURSDAY, June 12, 1969.

Pursuant to adjournment and notice the Special Committee on Science
Policy met this day at 8.00 p.m. .

Present: The Honourable Senators Lamontagne (Chairman), Cameron,
Carter, Grosart, Haig, Phillips (Prince), Robichaud and Yuzyk—38.

In attendance: Philip Pocock, Director of Research, (Physical Science).

The following witnesses were heard:

THE ARCTIC INSTITUTE OF NORTH AMERICA
Professor Trevor Lloyd,
Chairman of the Board of Governors.
Dr. P. D. McTaggart-Cowan, Governor.
Dr. M. J. Dunbar, Professor, McGill University.
Brigadier H. W. Love, Executive Director.
Miss Moira Dunbar, Governor.

MINING ASSOCIATION OF CANADA

Mr. J. L. Bonus, Managing Director.
Dr. W. R. Horn, Research Co-ordinator.
Dr. W. H. Gauvin, Research Manager,
Noranda Mines Ltd.

Mr. A. R. Pasieka, Chief Mine Research Engineer,
Falconbridge Nickel Mines Limited.

THE CANADIAN COUNCIL ON URBAN AND REGIONAL RESEARCH

Mr. Jean-Marie Martin, Chairman.

Mr. Alan Armstrong, Executive Officer.
Mr. Eric Beecroft, Past Chairman.

Mr. William Teron, Member of the Board.

(A curriculum vitae of each witness follows these Minutes)

The Canadian Council on Urban and Regional Research submitted five
documents which the Committee retained as Exhibits:

A) 1968 Annual Report

B) A Survey of Spending on Urban-Regional Research by Selected
Public Bodies in Canada in 1965-1966

C) Canadian University Units with Special Interest in Urban Affairs

D) Report of Special Research Programming Committee as adopted
by Directors, quoted from 1967 Annual Report
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E) The Uses of Urban Research

The following are printed as Appendices:
No. 136—Brief submitted by the Arctic Institute of North America
No. 137—Brief submitted by the Mining Association of Canada
No. 138—Brief submitted by The Canadian Council on Urban and
Regional Research

At 10.55 p.m. the Committee adjourned to the call of the Chairman.

ATTEST:
Patrick J. Savoie,
Clerk of the Committee.
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CURRICULUM VITAE

Armstrong, Alan: Born Toronto 1916. Studied at Toronto and New York
Universities. Member, Town Planning Institute of Canada. Was Executive Di-
rector of the Community Planning Association of Canada (1946-52) and served
in the Public Housing Division and as Adviser on Community Planning to Cen-
tral Mortgage and Housing Corporation (1953-60). He was Secretary of the
Committee of Inquiry into the Residential Environment, set up by the Royal
Architectural Institute of Canada, 1959-60. He was first Director of the Institute
for Community Planning, University of Science and Technology, Kumasi,
Ghana (1961-62); and since 1963 has been Executive Officer, Canadian Council
on Urban and Regional Research. Adviser to Canadian delegations Washington,
Paris and Stockholm on environmental research (1965-68).

Beecroft, Eric: Born in Toronto on September 7, 1903. Graduate of the Uni-
versity of Toronto in political economy with B.A. and M.A. degrees; received
his Ph.D. degree in economics from Yale University. At Yale he spent two years
as Cowles Fellow in Government and was professor of Government at the
University of California for several years before the war. For 14 years, 1941-54,
Mr. Beecroft was engaged in international service. Throughout the war he was
with the United States Government, serving from 1943 to 1945 in charge of
U.S. war supply activities in India. From 1945 to 1947 he was Special Assistant
to the Secretary of the Interior of the United States, Hon. Harold Ickes. He was
a loan officer of the World Bank (the International Bank for Reconstruction
and Development) for the seven-year period, 1947-54, serving the bank mainly
in its relations with India, Ceylon, Pakistan, the Philippines and other countries
in Asia and the Middle East. Mr. Beecroft was National Director of the Com-
munity Planning Association of Canada for six years in the period 1954-60
and was editor of the Community Planning Review and other CPAC publica-
tions. In the period 1960-65 Mr. Beecroft was the Ottawa representative for
the Canadian Federation of Mayors and Municipalities. In 1965 Mr. Beecroft
was appointed professor of political science at the University of Western Ontario
and is Director of Urban and Regional Development Studies, Faculty of Grad-
uate Studies at U.W.O. Mr. Beecroft was a founding Member of the Canadian
Council on Urban and Regional Research; served as Vice-Chairman 1962-65
and as Chairman 1966-69; member of the Council’s Board of Directors 1969-.

Bonus, John Leopold: Born: Mons (Belgium). Education: Royal Athenaeum,
Belgium (Humanities-Classics). King’s College, London University. Business:
1932-1940. Partner in family business in Brussels, Belgium (footwear manufac-
turing). Also started own import-export business (leather and hides), covering
Benelux countries. War Service: 1941-1945: Joined British Army (Royal Artil-
lery) in the ranks. Commissioned in RA in 1942. After series of regimental
duties, transferred in 1943 (as Staff Captain) to GHQ Home Forces. In early
1944 transferred (as Staff Major) to Headquarters of Marshal B. L. Montgomery
(21 Army Group). Participated in Normandy landings and campaign through
France, Belgium, Holland and Germany. Post-war Career: Demobilized in 1945
at request of British Board of Trade and Federation of British Industries to
take over duties of Secretary-General of the British Chamber of Commerce
in Belgium and representative in that country of the FBI. In 1951 came to
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Canada at request of FBI to represent them and manage the Canadian Asso-
ciation of British Manufacturers and Agencies (CABMA), later re-named The
British Canadian Trade Association (BCTA). As General Manager of the BCTA,
with offices in Toronto, Montreal and Vancouver, was concerned with the ini-
tiation and development of all aspects of British trade promotion in Canada,
working in close co-operation with the offices of the British High Commission
in Canada. Assumed present duties as Managing Director of The Mining Asso-
ciation of Canada in February 1968.

Dunbar, Moira: Defence Research Board, Defence Research Telecommuni-
cations Establishment; Governor, AINA. Geography/glaciology.

Dunbar, Dr. M. J.: B.A. M.A. Ph.D. McGill University. Guggenheim Fellow-
ship, 1952-53; Bruce Medal for Polar Exploration, Royal Society of Edinburgh,
1950; Canadian Acting Consul to Greenland, 1941-44, 1945-46; Governor, AINA;

Chairman, Marine Sciences Centre, McGill University. Oceanography and
marine biology.

Gauvin, William Henry: Born: Paris, France, March 30, 1913. Education:
Early schooling in Paris, Brussels, London. B.Eng. (Chem. Eng.), McGill Uni-
versity (1941); M.Eng. (Chem. Eng.), McGill University (1942); Ph.D. (Phy-
sical Chemistry), McGill University (1945); P.Eng. (Quebec); D.Eng. (H.C.),
Waterloo University (1967). Career: Lecturer, Department of Chemical Engin-
eering, McGill University (1942-44); Plant Superintendent, F. W. Horner Ltd.,
Montreal (1944-46); Associate Professor, Department of Chemical Engineering,
McGill University (1947-62); Consultant to Pulp and Paper Research Institute
of Canada, Montreal (1951-57); Head, Chemical Engineering Division, Pulp
and Paper Research Institute of Canada (1957-62); Research Manager, Noran-
da Research Centre (Sept. 1961 to date); Research Associate, Department of
Chemical Engineering, McGill University in charge of doctoral research theses
(1961 to date). Professional Societies: Member of: Chemical Institute of Can-
ada; Canadian Society of Chemical Engineering; Engineering Institute of Can=
ada; American Institute of Chemical Engineers (U.S.A.); Technical Section,
Canadian Pulp & Paper Association; American Society for Engineering Educa-
tion (U.S.A.); Corporation of Engineers of Quebec; Canadian Institute of Min-
ing and Metallurgy; American Institute of Mining & Metallurgical Engineers
(U.S.A.); Canadian Research Management Association; Industrial Research
Institute (U.S.A.); Institution of Chemical Engineers (England); British Non-
Ferrous Metals Research Association; Technical Association of the Pulp and
Paper Industry (U.S.A.); Dechma (Germany); Sigma Xi, La Société de Chimie
Industrielle (France); Society of Chemical Industry (England). Activities:
Member of Council of National Research Council (1964 to date); Member of
Science Council of Canada (1961- to date); President, Canadian Society for
Chemical Engineering (1966-67); Conference Chairman, Tripartite Conference
of Chemical Engineers 1968 (I.Chem.E., A.I.Ch.E., C.S.Ch.E.); Member of
Board of Directors of Weizmann Institute of Science (1966 to date); Member
of Board of Directors of Canadian Organization for Joint Research (1966 to
date) ; Member of Research & Development Planning Council of the American
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Management Association (1968 to date). Awards: Fellow of Chemical Institute
of Canada; Fellow of Royal Society of Canada; Recipient of I. H. Weldon
Medal for 1958, awarded by Canadian Pulp and Paper Association; Recipient
of Chemical Institute of Canada Awards for 1960 and 1961 for best papers
published in Can. J. of Chemical Engineering; Recipient of R. S. Jane Mem-
orial Lecture Award for 1963, awarded by Chemical Institute of Canada for
contributions to chemical engineering; Recipient in 1964 of Senior Moulton
Medal awarded by the Institution of Chemical Engineers of Great Britain;
Recipient of Medal of Chemical Institute of Canada for 1966; Recipient of
Médaille Archambault, ACFAS (1966); Doctor of Engineering (honoris causa),
University of Waterloo (1967); Membre d’Honneur de la Société de Chimie
Industrielle de France (1968); Recipient of Canadian Society for Chemical
Engineering Award in 1968. Publications: Over 100 paper in the field of elec-
trochemistry, high-temperature heat and mass transfer, fluid mechanics and
particle dynamics. Sixteen patents in high-temperature chemical processing.
Clubs: Royal St. Lawrence Yacht Club, Faculty Club of McGill University;
University Club of Montreal. Montreal Board of Trade. Recreation: Tennis,
fencing, sailing, chess, music.

Love, H. W.: O.B.E,, C.D., B.Sc. Commander, Northwest Highway System,
1951-55; Deputy QM General for Equipment Engineering, 1957-61; Director,
General Plans and Operations, Army HQ, Ottawa, 1961-64; Director, Montreal
Office, AINA, 1965-67; Executive Director, AINA, 1968-.

Horn, Wallace Randolph, B.A., M.A., Ph.D., F.C.I.C.: Dr. Horn was born in
Toronto, Ont. He attended Queen’s University, Kingston, Ont., where he re-
ceived a B.A. degree in Chemistry, Mineralogy and Geology in 1933, and an
M.A. in Chemistry in 1934. His Ph.D. in Physical Chemistry was obtained from
McGill University in 1936. The following year he joined Eldorado Gold Mines
Ltd., (later Eldorado Mining & Refining Ltd.) at its radium and uranium ex-
traction plant at Port Hope. Here he held various posts in both research and
production. As Chief Chemist and Manager of Research he was to a large
extent responsible for the technical innovations which produced, early in 1942,
the first contract shipments of Canadian uranium oxide to United States nuclear
processing. In 1943 he transferred to International Rare Metals Refinery, Inc.,
New York, N.Y. (Canadian Radium & Uranium Corp.). Dr. Horn successfully
developed the first large scale method for the separation of polonium. He re-
turned to Canada in 1948 to become Director of Research, Dominion Tar and
Chemical Co. Ltd., (later Domtar Ltd.), a post he held until 1961. This was
followed by a period during which Dr. Horn acted as Special Consultant on
coal tar and coal tar chemicals to the Mines Branch, Department of Mines and
Technical Surveys, Ottawa. In 1964 he accepted the newly created post of Re-
search Co-ordinator, The Mining Association of Canada, Toronto, Ont. Dr.
Horn was made a Fellow of the Chemical Institute of Canada in 1950. He has
been Member and Chairman for Chemistry, Engineering Advisory Council of
Queen’s University. In 1968 he was appointed to the National Advisory Com-
mittee on Mining and Metallurgical Research. During the past several years



he has been especially interested in industrial wastes abatement and control
and has been active within numerous bodies. He is a Member of the Canadian
Institute of Mining and Metallurgy. The American Institute of Mining, Metal-
lurgical & Petroleum Engineers, The Chemical Institute of Canada, The Amer-
ican Chemical Society, The Air Pollution Control Association. Within the
Mining Association of Canada, Dr. Horn’s interests are notably oriented towards
increasing the awareness of the mining industry to mining research and new
technological developments; improving communication between the industry
and public research agencies; the establishment of organized, collective liaison
between the industry and the suppliers of equipment and materials; the promo-
tion of industrial wastes management. Numerous other activities are generally
directed towards the increased involvement of the mining industry with the
scientific community, and with technological progress in mining and in other
relevant fields.

Lloyd, Trevor: Ph.D., 1940; D.Sc., 1949. Dartmouth College, Hanover, 1942-
59; Consul for Canada in Greenland, 1944-45; Chief, Geography Bureau, Gov-
ernment of Canada, 1947-48; Governor, Institute of Current World Affairs;
Governor, AINA; Chairman, Geography Department, McGill University, 1962-
1966. Human geography. Specialist in northern lands, including Scandinavia
and Siberia.

Martin, Jean-Marie: Born in La Malbaie, Charlevoix County, July 18, 1912.
Degrees from Laval University (B.A.), University of Montreal (L.S.A.) and
Cornell University (M.A., economics). Mr. Martin served on the Wartime
Prices and Trade Board as Assistant General Director (1944), then as General
Director (1945-47). He was Director of the Economics Department and profes-
sor in the Faculty of Social Sciences of Laval (1947-51) and at the same time
Director of the Research Centre of the Faculty. From 1951 to 1955 he was
Director of the Public Relations Branch of Laval University, then from 1955-61,
Dean of the Faculty of Social Sciences. General Director of higher education
in Quebec with the Department of Youth (1961-64), he became Chairman of
the Superior Council of Education in 1964 until the end of his term of office
in August 1968. Since then, he has been full professor in the Economics Depart-
ment, Faculty of Social Sciences of Laval University, as well as member of the
board of the Laval School of Social Service.

Mr. Martin is Chairman of the Commission on Housing in Quebec and
Special Advisor for the National Capital Commission in its study on the urban
renewal of Hull; he is a member of a Central Mortgage and Housing Corporation
commission dealing with low-cost housing programmes and rental rates and
advisor to a committee established by the Ontario Housing Association for the
study of the problem of housing in Canada (publication: Good Housing for
Canadians). He has a seat in the Board of Governors of the Canadian Welfare
Council and in the task force on social security policy in Canada; in 1964 he
was Canadian delegate to the Commonwealth Education Conference held in
Ottawa.
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Chairman of the Canadian Council on Urban and Regional Research since
April 1969, Mr. Martin is a founding member of the Council; he has been a
Director since 1962, Vice-Chairman for two years and Chairman of the research
advisory committee of this Council; he is a member of the Board of Directors
and Executive of the Institute of Public Administration of Canada and Chair-
man of the Research Committee of this organization. He is also a member of
the committee for the national conference on housing, of the task force on
national welfare policy and sits on the special committees of the Association
of Universities and Colleges of Canada. He is a member of the Association of
French-Language Economists and the Association des professeurs de carriére
of Laval University. He participated in the writing of Changing Patterns of
Higher Education in Canada (University of Toronto Press, Robin S. Harris,
editor); he is the author of several works including L’Assistance publique et

les municipalités du Québec and Les problémes économiques et sociaux du Bas
St-Laurent.

McTaggart-Cowan, P.D.: M.B.E. B.A., University of British Columbia; Rhodes
Scholar, Oxford University, 1936. D.Sc. Chief Meteorological Officer, R.A.F.
Ferry Command, 1942-45; Director, Meteorological Service of Canada, 1959-64;
President, Simon Fraser University, 1963-68; 1969. Executive Director, Science
Council of Canada; Governor, AINA. Polar meteorology and navigation.

Pasieka, A.R.: received his elementary school education in Flin Flon. After
serving with the R.C.N.V.R. he returned to Flin Flon late in 1945 and com-
pleted his secondary school education and started a university education at the
University of Manitoba. After several years mining with Midwest Diamond
Drilling Company Limited and Hudson Bay Mining & Smelting Company, he
returned to the University of Ottawa, graduating in 1952 with a B.Sc. degree
in mathematics and physics. He then continued his mining career in Eastern
Canada at International Nickel Company, Sudbury, Ontario. A. R. Pasieka
joined Falconbridge Nickel Mines Limited, at Falconbridge, in June 1955 where
he has served in various production and technical capacities. Mining research
has been one of his chief interests for the past ten years. In 1965 he was trans-
ferred to Toronto and appointed Chief Mine Research Engineer for the Com-
pany. He is presently Chief Mining Engineer for the Falconbridge group of
companies. This assignment also includes the mining research activities of the
Company. Other activities include: Member—C.I.M.M. Executive Member—
Canadian Advisory Committee on Rock Mechanics Research. Ground Control
Committee—Ontario Mining Association. Member of Mining Sub Committee of
N.A. Committee on Mining & Metallurgical Research.

Teron, William: Born in Gardenton, Manitoba 1932. President of William
Teron Limited, a design oriented, construction and development organization;
prime current activity: the total design and development of ‘Kanata”, a new
town for 60,000 people to the west of Ottawa which is a 20 year, 300 million
dollar venture. Mr. Teron is Vice-President and Director of Canadian Inter-
urban Properties and Vice-President of Talisman Hotels Ltd. He is a member
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of the Board of Governors of Carleton University and Chairman of the Build-
ing Committee. Mr. Teron is a Director of the Canadian Council on Urban and
Regional Research. He is a member of the Canadian Housing Design Council
and of the Committee on Urban Development of the Science Council of Canada.
Mr. Teron is a Director of the Queensway-Carleton Hospital Board, the Ottawa
Football Club and is President of the Edelweiss Ski Club. Mr. Teron is a
Trustee of the National Arts Centre and is a member of the Executive Com-
mittee; he is President of the National Capital Arts Alliance and is Associate
Chairman of the Canadian Festival of the Arts.
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THE SENATE
SPECIAL COMMITTEE ON SCIENCE POLICY

EVIDENCE

Ottawa, Thursday, June 12, 1969.

The Special Committee on Science Policy
met this day at 8 p.m.

Senator Maurice Lamontagne (Chairman) in
the Chair.

The Chairman: Honourable senators, we
have with us this evening representatives of
The Arctic Institute of North America, The
Mining Association of Canada, and the
Canadian Council on Urban and Regional
Research.

We have at the head table Professor Trevor
Lloyd, Chairman of the Board of Governors,
and Dr. P. D. McTaggart-Cowan, Governor of
the Institute, who will represent the Arctic
Institute. Then we have Dr. W. H. Gauvin,
Research Associate, Department of Chemical
Engineering, McGill University, and Dr. W.
R. Horn, Research Co-ordinator, both repre-
senting the Mining Association of Canada. Dr.
Gauvin is very well known among the mem-
bers of this committee, because he has been
before us several times. Then we have Mr.
Jean-Marie Martin, Chairman, and Mr. Alan
Armstrong, Executive Officer, of the Canadi-
an Council on Urban and Regional Research.

Honourable senators, I will first ask
Professor Lloyd to make his opening state-
ment on behalf of the Arctic Institute of
North America. Of course, I do not have to
welcome them all before the committee. They
know they are welcome, and we are very
pleased to have them with us this evening.

Professor Trevor Lloyd, Chairman of the
Board of Governors, The Arctic Institute of
North America: Honourable senators, because
I am by profession a university professor and
am therefore programmed to speak for 50
minutes, I have written out what I have to
say and, with your permission, I will read it.

(I) The Arctic Institute of North America
had its origins a quarter of a century ago
here in Ottawa. It was founded to meet cer-

tain immediate needs and in anticipation of
the eventual opening up of the north.

The founders were scientists, administra-
tors, professional and businessmen, most of
them associated with universities and govern-
ment. While their major concern was with
advancing the scientific study and the rational
development of northern Canada, they recog-
nized that research cannot be confined within
national boundaries. So they invited Ameri-
cans, Newfoundlanders and those responsible
for Greenland affairs to join with them.

The organization they devised—the Arctic
Institute of North America—has proved to be
a singularly appropriate one, and possibly
unique in its provision for joint Canadian-
American operations and policy-making
arrangements. The Institute was incorporated
by act of this Parliament in December, 1945,
and, in almost identical terms, was also incor-
porated in the United States. It has been able
to carry on activities applicable to both coun-
tries or, as the need has arisen, to limit pro-
grams to one or the other. Through a Danish
member of the Board of Governors it main-
tains close contacts with Greenland affairs,
and in fact with all of Scandinavia. In one
way or another it is in continuous touch with
corresponding bodies in many countries
including the Soviet Union. Through its Unit-
ed States connections it is able to keep in
touch with scientific activities in Antarctica.

(II) The Artic Institute’s primary interests
and activities may be summarized as follows:

(a) It brings together, as Associates and
Fellows, as Governors and as members of
various working committees and in research
undertakings, virtually everyone in North
America who is actively concerned with
research concerning the Arctic and the Middle
North.

(b) The Institute publishes a quarterly jour-
nal Arctic, a Newsletter and the Arctic Bibli-
ography, which has so far appeared in 14
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stout volumes, and also many special publica-
tions. Some of these are books of general
interest, such as The Arctic Frontier, which
is a study of northern Canada in relation to
other northern countries. A rather different
type of book is The Arctic Basin, which is an
up-to-date account of the physical environ-
ment of the Arctic Ocean and the lands
around it. It is based on the most recent
information from all the countries concerned.

(¢) The only comprehensive polar library in
North America is in the Arctic Institute head-
quarters in Montreal. This is recognized as an
invaluable information source—scientific,
technological, administrative, historical and
literary. Its present high quality is due in
part to support from the National Research
Council and the Canada Council.

(d) From its founding the Institute insisted
on the need to encourage and expand
research in northern Canada. This it is has
accomplished in three ways:

(1) By providing grants-in-aid, particularly
to young scientists. Many who are today gov-
ernment scientists and members of university
staffs were assisted early in their careers.
Through the expertise of its reseach commit-
tee the Institute is able to assess the merits of
proposals for research submitted to it and,
when its own funds are exhausted, to recom-
mend the best of them to government or
other agencies for support.

(2) By carrying on its own field research in
selected areas. For example it pioneered gla-
cier research in northern Canada by expedi-
tions to Baffin Island in 1950 and 1953, and
now maintains fixed field stations in the
Yukon and in Devon Island about two thou-
sand miles north of Ottawa.

(3) By means of contracts with government
agencies or industry to carry out work
required by others.

(e) The Institute organizes working confer-
ences, several of which have been arranged
in recent years—all of them more or less
international. These have brought together
experts from government, universities and
industry for the discussions of specific aspects
of the north. Thus in 1963 the Institute held
in Montreal, in collaboration with MecGill
University, a large and representative confer-
ence for consideration of the inter-relation-
ships of resources, transportation and north-
ern settlement. In 1967 a specialized meeting
on circumpolar public health was held in
Fairbanks, Alaska. In March of the present
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year a highly successful resources and trans-
portation conference was held in Montreal—
attended incidentally by a very strong
representation of the international oil indust-
ry. Also this year, at Dartmouth College, New
Hampshire, was held an international work-
ing conference on all aspects of northern
community development. Two months from
now there will be in Montreal an internation-
al conference on education in northern coun-
tries, with special reference to education of
the native peoples. This will be attended by
strong delegations from Greenland, all of the
Scandinavian countries and the U.S.S.R., as
well as from this country and the United
States. The objective of these and other con-
ferences still in the planning stage is to bring
together experts from the northern countries
so that they may pool their knowledge and
experience to the advantage of all.

() Finally the Arctic Institute is a recog-
nized source for providing general and spe-
cialized advice, technical information and
assistance concerning the Far North—not only
through the direct participation of its staff,
but also by calling on its 250 Fellows in North
America and abroad. They and the members
of its various specialized committees comprise
a remarkable pool of skills and experience.

The Institute desires to draw to the atten-
tion of the committee several matters which
have a degree of urgency at the present time,
and to make recommendations.

(1) The Government of Canada, and also
the private sector needs to devote on a con-
tinuing basis an appreciable and indeed
increasing share of its scientific and techno-
logical resources to the very large under-
developed part of this country lying north of
the settled area. It is recommended that
Canadian Science Policy include as a major
objective realization of the full social and
economic potential of the north.

(2) It is in the national interest for Canada
to ensure the continuation of capable non-
governmental, non-profit organizations en-
gaged in research and related activities
concerning the north.

(3) The rational employment of available:
human and other resources requires that a
proportion of the national research effort con-
cerning the north should be carried on
through universities, institutes and other
similar agencies outside the established gov-
ernment departments.

(4) There is need for a National Advisory
Committee on Northern Research to which
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the Government can turn for disinterested
counsel, and which could serve to review all
major research being carried on in and con-
cerning the north; recommend research poli-
cies to government and others; and recom-
mend the extent and direction of major
research fund allocation. The present Adviso-
ry Committee on Northern Development—
which is an interdepartmental body within
the Government—might be adapted for the
purpose by the addition of representatives
from non-official bodies and of individuals.

(5) There is a continuing need for closer
international  collaboration in  northern
research and development. Government poli-
cies should aid in this by encouraging visits
of scientists from other countries to northern
Canada and of Canadians to northern areas
abroad.

In conclusion, among the founders of the
Arctic Iustitute were several who held re-
sponsible positions in the Canadian Govern-
ment service. They believed that a responsi-
ble private organization could be a major fac-
tor in furthering the exploration, the scien-
tific study and the development of northern
Canada. The Institute has throughout its 25
years been successful in maintaining a close
working relationhip between those in gov-
ernment, industry and the universities. Today
there is an urgent demand for accurate infor-
mation on the far north and this seems cer-
tain to continue. There is a growing need for
the services of specialists in a wide range of
sciences, technology and administration.

The Arctic Institute sees itself as a meeting
point and clearing house, a source of special-
ized information and services, a device for
encouraging young people to gain northern
experience, and a unique link in all such
matters between Canada and the rest of the
polar world.

The Chairman: Thank you very much. We
will now hear from the spokesman for The
Mining Association of Canada.

Mr. J. L. Bonus, Managing Director, Mining
Association of Canada; Mr. Chairman and
honourable senators, my name is John L.
Bonus, and I am the managing director of the
Mining Association of Canada. Accompanying
me are Dr. W. R. Horn, Research Co-ordinator
of our association, and Dr. W. H. Gauvin,
Research Manager, Noranda Mines Limited.
Both are members of our study group which
prepared the submission now before you.
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In the audience we also have Mr. A. R.
Pasieka, Chief Mine Research Engineer, Fal-
conbridge Nickel Mines Limited. Whilst he is
not a member of our original study group, we
are happy that he is present, and with your
permission we may later on refer to him any
questions which might relate to specific mat-
ters concerning mining operations.

[Translation]

I would inform you that two of our dele-
gates are fully bilingual: Dr. Gauvin—as you
know—and myself. Those of you who would
like to put questions to us in French may
therefore rest assured that we shall be able to
understand them, and shall endeavour to
interpret them.

[Text]

We would like first of all to express our
appreciation for this opportunity of appearing
before you on behalf of and representing The
Mining Association of Canada. We are par-
ticularly conscious of the massive and thor-
ough efforts of this committee towards the
extremely important goals of its order of ref-
erence, and would wish to convey to you our
very genuine appreciation.

You will have noted from our brief that the
membership of our association is composed of
companies which account for over 95 per cent
of Canada’s output of metals and major
indusirial minerals. We, therefore, speak on
behalf of an industry whose total production
value in 1968 was well in excess of $3 billion,
by far the most important section of the
Canadian mineral industry.

It is a section which has the highest export
yield of any resource based industries, which
contributes in an exceptional manner to
Canada’s regional development, and in which
productivity is very high. Its multiplier effect
is quite remarkable and, more particularly, it
contributes greatly to the development of
Canada’s secondary manufacturing industries,
its transportation systems and communica-
tions.

[Translation]

Our Association represents the largest sec-
tor of the Canadian mineral-producing indus-
try—that concerned with metals and the basic
industrial minerals; total 1968 production in
this sector was worth over 3 billion dollars.

Our sector also makes an outstanding con-
tribution to regional development throughout
Canada; our export performance is of para-
mount importance for the economy of the
country, and our productivity is at a very
high level.
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It should also be noted that the mining
industry exercises a very profound influence
on many other sectors of industry—transport
and communications, for example.

It has been estimated that every man work-
ing in the mines provides work for five men
working on the surface in secondary produc-
ing and related service industries.

[Text]

Our industry is at the present time some-
what apprehensive in regard to some of the
tax reform proposals which are due to be
presented to Parliament this summer. A num-
ber of tax provisions which have long been in
effect in Canada have done much to encour-
age exploration and the subsequent develop-
ment of new mines. Indeed, it could be
argued that these tax provisions constitute
one of the most successful economic policies
ever devised in this country. We sincerely
hope that their impact on the past, present
and future growth of the mining industry will
be taken fully into consideration.

Mr. Chairman, honourable senators, with
your permission I shall now call on Dr.
W. R. Horn, Research Co-ordinator of the
Mining Association of Canada, who will pre-
sent to you a brief statement of policy. He and
Dr. Gauvin will, of course, be dealing with
some of the technical questions with refer-
ence to the basic and specific recommenda-
tions contained in our brief.

Dr. W. R. Horn Research Co-ordinator,
Mining Association of Canada: Mr. Chairman
and honourable senators, in the following
short comments our purpose is to restate and
in some instances to amplify certain of the
points of our written submission.

I would first mention that in the develop-
ment of our basic recommendations it has
certainly not been our intention to consciously
orient these towards the minerals industry,
although you may have noticed this has been
twice mentioned as an example within what
we believe to be a broader philosophy. In a
separate short section we have briefly listed
some of the more important specific objec-
tives of mining and metallurgy.

Our six basic recommendations have stated,
in effect:

1. That social objectives can only be
attained by economic prosperity which, in
turn, can only be maintained and advanced
by a judiciously balanced growth in our
scientific and technological efforts and achieve-
ments. Generally within this context we
might add the opinion that, if it be otherwise,
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there will ultimately be little money for any
kind of research, including that involved with
basic science;

2. That we adapt existing, available in-
formation and know-how from other coun-
tries, wherever this is possible and appro-
priate;

3. That in future we give greatly increased
attention to those areas in which, because of
special, natural circumstances, we can excel.
(We refer especially to Canada’s natural
resources and to the distances and climatic
conditions which are peculiarly associated
with this nation’s life and development);

4. That a much enlarged proportion of the
nation’s total research effort be carried out by
industry, with government support;

5. That for the purpose of establishing
common interests and improving the effective-
ness of research in all sectors, processes of
communication between these sectors receive
intensive condideration. (It is our opinion,
Mr. Chairman, that this area is of the greatest
importance towards making research effec-
tive. The advent of major, national programs
would even more sharply demand mutual
understanding between research agencies and
research sectors, and, indeed, between the
fields of basic and applied research, and
development);

6. That funds be provided for the installa-
tion of programs oriented towards the needs
of whole, separate industries. We have
referred to these as “medium size” programs,
as distinet from the major national concepts
advanced by the Science Council.

I would like to say a few words more about
our concept of a medium size program. The
kind of program we have in mind is that
which is either too big, too long term, or
requires the application of too many disci-
plines or too much specialized equipment for
likely adoption or effective prosecution by
any one organization. These programs are,
however, of potential application and benefit
to whole industries.

It is, of course, true that numerous pro-
grams, or at least projects, as conceived and
carried on by federal research agencies are
potentially of benefit to whole industries.
However, it is sometimes the case—often I
would say—that when such continuing
research comes to a point requiring an engi-
neering approach, prototype hardware and
field testing, the project may die in its
promising youth. We believe such cases could
be clearly avoided if they were parts of
national, industrial programs.
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I do not, of course, refer in this exemplary
way to programs of defence and so on, or
even of an organization as large as the
National Research Council. I am referring
more specifically to the research projects of
certain federal branch research agencies.

The Chairman: Such as the Department of
Energy, Mines and Resources?

Dr. Horn: Yes, I could give that example.

We have suggested in our brief, Mr. Chair-
man, that such medium-size programs could
be implemented more quickly than major
national ones, and that they could be
administered within existing facilities. We
believe that there is quite an urgent need—
and here again we must bring our own
industry into it as an example—for this kind
of program. We believe, Mr. Chairman, that a
central, policy-directing agency, responsible
for the statement and conirol of national,
priority objectives will be strongly required.

It is, however, our view that -central,
administrative control of government funded
research agencies or programs in industry or
universities would not result in the most
efficient overall process of research and inno-
vation. With respect to industry, we believe
that within the framework of a directive
national policy or objective, industry itself
will generally be in the best position to
choose the nature and course of its research
projects.

On the other hand, the co-ordination of
research objectives must surely be held as
one of the most important features of any
future science policy and practice in this
country. Again, whether this is a job for an
advisory body or for a ministry with authori-
ty for the distribution of research funds, we
are not prepared to competently suggest,
though we would comment that we are not
aware of any method for the effective and
continuing co-ordination of research, other
than one involving control over the distribu-
tion of the funds for its prosecution.

We would emphasize our opinion, Mr.
Chairman, that for the achievement of more
innovation there should be greater support, in
both breadth and depth, of all phases of the
innovation process in industry. The pilot
plant and design and engineering phases, the
developmental production problems, the
modifications to manufacturing methods, the
market research and marketing trials, together
with the initial research activity which, in
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practice, frequently must be made to contin-
ue, even into the manufacturing phase, add
up to a weight of risk and expenditure which
is often too great for a responsible company
to accept, and their investment may be di-
verted elsewhere. We suggest that whatever
plan, therefore, may evolve it will take into
consideration these other risks and costly
phases of the total innovation process. Thank
you, Mr. Chairman.

The Chairman: Thank you, Mr. Bonus and
Dr. Horn.

[Translation]

I now invite Mr. Jean-Marie Martin to
make his opening statement. As you know, Mr.
Martin is President of the Canadian Council
on Urban and Regional Research. Mr. Martin.

Mr. Jean-Marie Martin, Chairman, Canadi-
an Council on Urban and Regional Research:
Monsieur le président and other members of
the committee, my name is Jean Martin and I
am the Chairman of the Canadian Council on
Urban and Regional Research. I am accom-
panied by the following people who are
members of the council, Mr. Beecroft, Mr.
Dobush, former Chairmen of the council, Mr.
Teron, a member of the Board and Mr. Arm-
strong, who is the Executive Officer.

The Canadian Council on Urban and
Regional Research welcomes the opportunity
to submit its views to the Special Committee
on Science Policy of the Senate. We should
also like the opportunity to appear before the
Committee: to sketch research resources that
should be called into play in facing unprece-
dented urbanization, as called for in your ref-
erence (a); to outline the structure we believe
appropriate to support productive urban
research, as called for in your reference (d);
and to emphasize the steps needed to improve
the linkage between available knowledge and
common practice in our field.

[Translation]

Practically the entire research budget of
the Council—over 100,000 dollars per year—
comes from the Ford Foundation; however,
neither they nor we regard this dependence
as a permanent state of affairs. The cost of
administering our subsidy programs, and of
providing bibliographical and other services,
has been met with the assistance of grants
under the National Housing Act, which have
averaged approximately 100,000 dollars annu-
ally. These receipts, together with the corre-
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sponding expenditures, for 1966-67, are
detailed in Appendix A.

Expert consultants were retained by the
Council to look into the possibility of obtain-
ing funds from Canadian corporations; they
found that corporation officials saw no reason
to support our work, and no tangible profit to
be derived from direct contributions to basic
research on urban problems; they feel that
work of this kind should rightfully be
financed out of taxation, to which they
already contribute. Opinions gathered in 1967
on this subject will be found in Appendix B.

Also in 1967, the Council made a study of
public expenditure on what we term “urban
and regional research”; in this work, we had
the enthusiastic assistance of the Dominion
Bureau of Statistics. Detailed findings are
attached in Appendix C, and relate to the
1966-67 financial year, the last for which
figures were available when the study was
made. It was found that the bulk of the work
was concerned with isolated local problems,
limited in scope. The breakdown of the total
expenditure is as follows: federal expendi-
ture, 18.3 per cent; provincial expenditure,
45.5 per cent; municipalities and other local
groups, 36.2 per cent.

It is for the Committee to judge whether
this rate of expenditure on urban and region-
al research is adequate, basing their assess-
ment on one or other of the many criteria
that follow:

The first criterion: the total research effort,
considered as a fraction of total urban invest-
ment. Urban capital formation is running at
approximately 10 billion dollars annually in
Canada; of this amount, 3 billion dollars are
devoted to housing, with one billion coming
out of federal housing allocations; in other
words, we are spending less than one cent on
the analysis of urban problems for every ten
dollars spent on wurban construction and
infrastructure development; to put it yet
another way, for every ten dollars of federal
money invested in housing, barely one cent
goes towards urban and regional research.

The second criterion: urban research in
relation to research in other fields. Research
and development expenditure in Canada in
1965-66 was almost 525 million dollars,
according to the Fourth Annual Report of the
Science Council, published in 1968; the por-
tion of this amount devoted to the social
sciences was approximately 25 million dol-
lars; this means that this country, which is
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highly urbanized and still rapidly moving
towards even greater urbanization, spends
about $4.75, at most, on the social sciences for
every 100 dollars spent on research as a whole,
and of the $4.75, barely $1.90 goes towards
research on urban problems.

The third criterion: urban know-how origi-
nating abroad. No-one can claim that the
problems involved in creating and administ-
ering Canadian communilies—any more than
problems in other branches of knowledge—
can be solved by importing ready-made wis-
dom from abroad; on the contrary, it is obvi-
ous that it is precisely those problems faced
by different societies in their individual
physical environments that are most critically
dependent on on-the-spot research for solu-
tion.

The fourth criterion: the number of
Canadians with qualifications in the field in
question. Until very recently, this factor
imposed a severe limitation on the amount of
work that could be accomplished, but the
staffs of our universities are expanding rapid-
ly, and graduate enrolment in the social
sciences is also increasing. Within this field,
the study of urban and regional problems is
arousing growing interest, as shown in
Appendix D.

The fifth criterion: the amount of research
investment required to produce significant
results. The complexity and close inter-
dependence of urban problems require that a
broad range of talents be brought to bear, if a
successful outcome is to be achieved. For this
reason, the minimum research investment
necessary to produce more useful results is all
the greater. Our subsidies, which average
only 8,000 dollars each, because of our limited
funds, have helped to finance an ever-increas-
ing number of research projects; we have
also helped some researchers by referring
them to other agencies when we were unable
to subsidize them ourselves, and by orienting
individual research activities around major
themes. In this respect, we are in agreement
with the Science Council’s statement—in its
Fourth Annual Report—to the effect that only
a wide-ranging research program will be
capable of producing any detectable change
in the Canadian urban environment.

[English]

Each of these five yardsticks leads us to the
conviction that the scale of Canadian urban
and regional research effort should be mag-
nified in the next few years by at least two or
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three times, that is to say from under $10
million a year from all sources to something
like $25 million a year. Only an increase of
this order will make headway against the
urbanisation issues being encountered, by
exploiting the able and willing talents becom-
ing available in Canada. It is also clear from
our experience and surveys that most of the
new money required for fundamental urban
research will have to be federal money.

Those who established the Canadian Coun-
cil on Urban and Regional Research had an
important information function in mind: one
of our charter objects is “to facilitate efforts
to gather, analyze, co-ordinate and distribute
available knowledge”. Those who need urban
information should be served as well as any-
one else with important decisions to make.
We are engaged in raising about $150,000 to
prepare an outline specification for a modern
Canadian urban information service; this ser-
vice would belong not to the council, but to
its users.

Canada has plenty of cause to want its own
urban information service. We have our own
customs, constitution, languages and cultures
as reasons for believing we shall not be well
served by depending wholly on someone
else’s network. We know that we are spend-
ing millions of dollars a year looking for
urban information, sometimes not getting it
in time, sometimes never getting it but hav-
ing to take decisions without it. We believe
that the technology and facilities developing
in the statistical field, and taken for granted
in the physical and life sciences could be
parallelled for the use of people facing urban
issues of every sort. We learn of new chan-
nels of communication to be built across
Canada in the next few years.

By “urban information” is meant those
facts, documents and experience useful for the
management of the affairs of urban centres
and urban regions. The council believes it is
possible to devise methods by which those
who need this urban information (no matter
how isolated) will spend less time and money
seeking it and will be able to locate and
obtain what they want precisely and quickly.
The first aim of the project is to clearly esta-
blish the needs of urban information users.
Then to determine how best to meet these
needs by improving the gathering, storing
and dissemination of wurban information
throughout Canada: how costs can be cut,
how quality of information can be improved
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and how to obtain co-operation among those
who use or produce urban information.

This project has been designed with the
help of agencies familiar with the problems of
information delivery in both languages,
including experts who assisted in the prepa-
ration of the Science Council’s Special Study
No. 8 on scientific and technical information
in Canada. Recommendations made in other
areas of information have illustrated that not
only are savings in time and money possible
but, by providing more useful information
more quickly, decisions become increasingly
more effective.

In sum, it is the object of this council’s
project to complete four steps preparatory to
the establishment of a co-operative urban
information service for Canadians:

1. To identify the rough profile of user
needs;

2. To catalog the sources and channels
now serving;

3. To discover what is now spent on
search and delivery;

4. To draw an outline specification for a
service that will link sources to needs
more efficiently, without radical
change from present money outlays.
The specification should provide for
links {o related information networks
in Canada and beyond. It should call
for a built-in response by the service
to the changing scope and character
both of urban information sources and
of user demands.

Funds for this project have been asked of
all three levels of government. There has
been amazing consensus as we shaped this
effort, even though the funds are not yet
assured. We are hopeful that they will come.
No-one asked to take part has declined. The
result is that a very able group is ready to
proceed, after many hours discussing exactly
how best to use the limited weeks and dollars
that can be spared. We hope to have the
outlines of a possible Canadian urban infor-
mation service drawn by early 1970.

In urban and regional affairs, a particularly
strong case can be made for the founding of
an information service tailored to the needs
of those with operational responsibilities. Sur-
veys sponsored by this Council indicate a
serious lag between what is known from
urban research and what is put to use by way
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of innovations possible in daily decision-mak-
ing. These decisions, both as to public works
and as to private and corporate choices, are
likely to last through the next generation and
hence affect the well-being of millions of
Canadians. The more speedily and efficiently
the relevant facts and experience can be
brought to the time and place of choice, the
better the urban environment can be modified
to respond to our changing human expecta-
tions of it.

We have urged that more coherent and
ambitious programs of fundamental research
should be undertaken in Canadian urbanisa-
tion and urban affairs, and that the greater
funds needed for these studies can and should
come mostly from the Government of Canada.
The case has been made well by others (e.g.
the Glassco Royal Commission Report in 1963,
Vol. 4, pp. 225-230; or the U.S. National
Academy of Sciences Report to the House of
Representatives’ Committee on Science: Basic
research and national goals, 1965) that the
best use of most of these federal funds will be
obtained by placing them in non-government
institutions. This case is especially clear for
the human sciences and, in Canadian consti-
tutional and cultural circomstances, perhaps
clearest of all in the investigation of urban
development and urban management issues.

The desire for responsible control of public
funds for urban research has led some to
recommend a central government agency to
‘organize’, ‘co-ordinate’ and ‘undertake’ the
needed work; these ideas are prominent in
the Report of the Task Force on Housing and
Urban Development 1969 (pp. 70-75). But the
arguments to centralize the control of
research programming and funding on
grounds of efficiency lose much of their force,
once there is the possibility of full, free and
prompt exchange of information among all
the Canadian institutions concerned with the
conduct and use of urban research. This
information service will be especially valua-
ble for its reports of work in progress or
newly undertaken, reports essential to
research programming and funding decisions.

The rest of the brief bears on this question
of establishing various sources of assessment
and funding and there is an argument there
which you can look at when you have time.

In concluding, Mr. Chairman, I would like
to say that your committee is charged to
report on trends in research and development
expenditure in Canada; and we have shown
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that in urban and regional research the out-
lays have been tiny; that the urgency of the
specifically Canadian issues and the talents
able to tackle them warrant spending at least
two or three times as much money per year
right away; and that most of that increased
funding will have to be from federal sources.
Ways should also be found to encourage fed-
eral incorporation of private foundations.

Your committee is also charged to report on
the principles, long-term requirements and
structural organization for research; and, in
that respect, we contend that the nature of
Canada and the imminence of speedy and
selective communication of urban knowledge
throughout this land make for the devolution
of responsibilities for formulating major
urban research programs and for allocating
funds to carry them out; and that major res-
ponsibilities be devolved to extra-governmen-
tal bodies, for the sake of free yet informed
coupling of abilities and resources, powers
and concerns.

The Chairman: Merci, M. Martin.

Senator Haig: Mr. Chairman, if I may start
off the questioning, Mr. Martin says that
urban research and development should be
done by the federal Government. Where do
the provinces or cities fit into this program

Mr. Martin: I shall ask Mr. Armstrong to
answer that question.

Mr. Alan Armsirong, Executive Officer
Canadian Council on Urban and Regional
Research: This question that Senator Haig
asked inevitably arises.

Senator Haig: That is why I asked it.

Mr. Armsirong: We have conducted a sur-
vey of what public bodies at all three levels
in Canada were spending on urban and
regional research. We got the figures for 1965-
66, which, by the way, is why we compared
them with the Science Council’s figures for
that year and not for a later year; and it
turns out that in 1965-66, to the best our
ability to discover, with the help of the
Dominion Bureau of Statistics, total public
spending on urban research was in the order
of $6.7 million, of which the federal share
was 18.3 per cent, the provincial share 45.8
per cent and the municipal share 36.2 per
cent. And that represents only the 20 largest
cities and largest municipal associations.
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Senator Haig: Why ask the federal Gov-
ernment to increase their share?

Mr. Armstrong: Basically, sir, because what
is most needed is work of a kind that all
Canadian cities can use, and this survey indi-
cates that the largest part of what has been
done by the provinces and especially by the
municipalities, because of their resources and
statutory responsibilities, is immediate, short-
terms, specific kinds of firefighting research
jobs. What is missing, as I think the Science
Council and others have pointed out, is the
sort of fundamental, large-scale work which
in most modern countries is being funded,
whatever the subject field, by the central
government because it is to the general
advantage of the citizens of the whole
country.

Senator Haig: In other words, research in
one city could apply to research in another.

Mr. Armstrong: Research of the fundamen-
tal kinds that I have been describing, yes.

Senator Haig: Thank you.

Senator Carter: Mr. Martin, on what do you
base the $25 million that you say you need?
How do you arrive at that figure?

Mr. Martin: I think Mr. Armstrong is once
again in a better position to answer that
question.

The Chairman: Do you mean the $25 mil-
lion they are asking for now?

Senator Carter: Yes. You say you have
approximately $10 million a year now, but
you want $25 million. I would like to know
how you arrive at $25 million.

Mr. Armsirong: Mr. Chairman, this is the
kind of figure which, I suppose, can never be
substantiated in any close kind of argument.
We can, I believe, say that the Canadian
Council on Urban and Regional Research has
a pretty fair idea of the talents available in
universities and other institutions usefully to
spend this money. We have received many
hundreds of proposals for research and we
have reviewed them very carefully. There-
fore, when we say we need an immediate
increase in the order of two or three times
what we now have, we are really saying that
there are people in Canada to do very neces-
sary work and that their capabilities are at
least two or three times what they are now
being asked to do.
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Senator Carter: I don’t doubt that you
could spend $50 million, if you had it; but
you say $10 million is not enough and that
you want $25 million. Can you not give us a
little more specific breakdown?

Mr. Armsirong: I think we said in the
order of two or three times, which probably
now would come to something in the order of
$25 million. If I may say, sir, I don’t agree
that you could spend usefully just any
amount.

Senator Carier: But you do say you could
spend usefully $25 million.

Mr. Armsirong: Yes.

Senaior Carter: Yes. Well, I would like to
know what you are going to spend it usefully"‘
on in terms of broad categories. I am not
asking for 100 different projects, but merely
for broad categories. Where are you going to’
spend it?

Senator Haig: Where is the research going
to be done?

Mr. Mariin: In that respect, I will just out-
line the general areas of research. After six
years of operation we have been able to trace
and define various areas of research. One of
these we call trends to metropolitanism.
There have not been any major studies of the
various aspects of government of metropoli-
tan centres here in Canada. Just that area
alone could easily take many millions of dol-
lars per year on the study of the problem of
growth and the consequences of the growth of
metropolitan centres upon the rest of Canada.

Another area we are now outlining as a
field for research is regional development and
urbanization and the function of urbanization
in regional development. This is again a very
broad area in which we can invest a great
deal of money.

Still another area for research is the train-,
ing of public servants at a level of local gov-
ernment. This would be developed from stud-
ies that we have financed and would take
the form of seminars in order to induce peo-
ple to become interested in that area.

Still another area that we are greatly con-
cerned with is the socio-economic impact of
transportation projects. Many millions of dol-
lars are invested every year in this field but
just on technical aspects alone. I might say
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that we did not go as far in studying that
third field as we did with respect to the
trends in metropolitanism and urban and
regional development.

So there you have three broad areas in
which a great deal of research could be done.

Senator Carter: Have you any breakdown
of how much you would spend in each area?

Mr. Martin: The proportion in each area? I
would ask Mr. Armstrong to answer that,
because he is the most familiar with the divi-
sion of the funds that we might be prepared
to allocate to each of those areas.

Senator Haig: Where would this research
be done? Would it be done locally or in a
central body or would it be done in centres of
excellence? Just where would it be done?

Mr. Martin: In most cases research will be
done by experts. Most of them we find in
universities, but the Council, in order to
make sure that the proper type of research in
which we are mostly concerned for the time
being is made, will have to identify the ex-
perts. It may well happen that we will give
contracts for certain major pieces of research
and in other cases we may receive applica-
tions from competent institutions within a
university.

Senator Carter: This project you have
outlined here, how much is that going to
cost?

Mr. Armstrong: If I may interrupt, Mr.
Chairman, may I say first of all for the
record that Mr. Martin described these medi-
um-sized projects very quickly. They are
slightly more fully described in paragraph 9
of appendix B of our brief for those who
would like to look at them.

Now to answer your question about propor-
tions, the council is at this moment inviting
proposals up to our means which you will
appreciate are very modest. We have our-
selves decided that within those means a
problem like the alternatives to the present
concentration in metropolitan cities in Canada
is clearly six or seven times as expensive and
probably three or four times as long to tackle
as a problem such as one or two of the others
which Mr. Martin mentioned. The apportion-
ing or allocation of funds among these is to
some extent conditioned by what we have in
our own hands or what we can persuade
other people to part with. But even in those
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terms we can say that the themes that he has
mentioned, that have to do with metropolitan
cities and that have to do with the role of the
cities of regional economic disparities, would
probably take 75 per cent of the total.

Senator Carter: But you still did not tell
me how much this is going to cost. Have you
made no assessment?

Mr. Armsirong: Maybe I should say more
about the process, because we are not con-
ducting the research; we are inviting people
to conduct research within this framework,
and therefore what it will cost will depend on
the people coming forward and on what is
available through other channels.

Senator Carter: Have you any way of asses-
sing what it would add up to?

Mr. Armstrong: I would say we are well
along with the one described in paragraph 3
on page 5 of the appendix and I can say we
shall not be spending more than $25,000 or
$30,000, so it is obviously much less expensive
than the other two I mentioned. That is the
one that is furthest advanced.

Senator Carter: We have three briefs
before us this evening and all have stressed
the lack of communication. Where is the
breakdown in communications in the urban
field? And how are Canadian urban prob-
lems so much different from those of other
countries? It seems you want to gather
Canadian information, and I can understand
about specific regional differences, but surely
the broad urban problems are not much dif-
ferent from what they are elsewhere. For
example, is there much difference between
Montreal and a city of the same size in the
United States or, for that matter, Toronto,
apart from the race distribution? Thinking
about urban problems such as pollution,
transportation, land values, are they much
different from city to city? There have been
numerous studies in the States.

Mr. Mariin: If you like, I will ask the for-
mer President of the Council, Mr. Beecroft to
answer that.

Mr. Eric Beecroft, Past Chairman, The
Canadian Council on Urban and Regional
Research: I would suggest as a short answer
to that question that we work in a very dif-
ferent political framework and we must solve
Canadian problems through, for the most part
ultimately, political decision-making. We have
to make these decisions in a unique way
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through a very elaborate tri-level kind of
government. It is very important that Canadi-
ans therefore should exchange information
among themselves and not be at the mercy of
networks which are north or south of which
are primarily international in character. We
are constantly feeding information and data
from Canadian cities and municipalities into
very elaborate electronic data gathering equip-
ment in New York and Chicago, then buying
it back again with an enormous amount of
information which we sometimes do not need,
and which we have to interpret in very, very
different ways in order to be able to fomulate
programs that require in this country co-
operation between federal, provincial and local
authorities. It is very hard to find solutions to
very big problems like pollution control,
urban transportation, urban renewal pro-
grams, housing, new town development—
which is perhaps ahead of us—exceptby
innovation in inter-governmental machinery.
In fact the problem of bringing about innova-
tions in inter-governmental workings and
relationships seems in itself to be one of the
problems which requires an enormous
amount of research.

Senator Carter: You say we have to work
out solutions within a different framework.
But we are not talking about that. We are
talking about getting information. You say in
your brief that you invest a lot of money to
get information, and yet you cannot get that
information when you want it.

Mr. Armstrong: What we said is that
Canadians are spending the money, and by
that we mean mayors, aldermen, city clerks
and city solicitors who are spending many
millions of dollars a year to get information
and are not getting the information which
they know exists. That is the multi-million
dollar question we raise which is very similar
to the questions raised in the report. The
aggregate Canadian expenditure is very high.
In this connection I would refer to the Tyas
Report of the Science Council.

The Chairman: Do you accept their main
recommendations?

Mr. Armstrong: I do not think the Council
has had an opportunity to debate the main
recommendations, but I think we accept the
estimates of expenditures. It means that with
the use of data collected from other countries
the network can draw upon whatever is
imported. But, as I think Mr. Beecroft was
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pointing out, there is a great deal that cannot
be imported. For example, taking the winter
weather conditions, this city and Montreal
have some of the highest ratio of cars com-
bined with one of the heaviest snowfalls in
the world. In that regard there is nobody who
can tell us how to deal with that situation so
far as our streets are concerned.

Senator Haig:
Winnipeg?

Have you ever been to

Mr. Martin: We are speaking of cities the
size of Montreal.

Senator Cameron: If I were representing a
foundation which had $100 million of money
to give away, I would want an awful lot more
precise information than you have submitted
so far as the terms of what exactly what you
would do are concerned.

The Chairman: But we have not come here
with the detailed projects, expecting to get
money tonight.

Senator Cameron: No, but they are asking
the federal Government for it, and it amounts
to the same thing. In other words, the federal
Government is Santa Claus.

Mr. Martin: Mr. Chairman, I would like to
make a slight correction here. The Council is
not asking for money from the federal Gov-
ernment, as a Council, in the brief.

Senator Cameron: We know that.

Mr. Martin: We just say we feel that in
that area which is so important here, in a
country where the urbanization process is
even faster than in the United States and is a
national problem from coast to coast, the only
agency of government which is really in a
position to pour in the amount of money that
is necessary to know what are our urban
problems, is the federal Government, if I am
permitted to correct that.

Senator Haig: Mr. Chairman, I would like
to ask Dr. Trevor Lloyd a question on No. 3:

It is recommend that Canadian Science
Policy include the realization of the full
social and economic potential of the
North as a National Goal.

What do you mean by “the full social and
economic potential,” and where would the
science policy fit into that?

Professor Lloyd: Mr. Chairman and honour-
able senators, before answering the question,
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I wonder if I might mention the names of
others who are present with me, so that I
may be rescued by them if I get into trouble.

Senator Haig: You made the presentation,
S0 you are responsible.

Professor Lloyd: Yes, and I take it. On my
right is Dr. McTaggart-Cowan.

The Chairman: He is well known here.

Professor Lloyd: Yes, I know. Dr. McTag-
gart-Cowan is Governor of the Institute. Then
we have with us Brigadier H. W. Love,
Executive Director of the Institute; Miss
Moira Dunbar, Governor, who is employed in
the Defence Research Board; Dr. M. J. Dun-
bar, professor from MecGill; and Dr. Olaf
Loken, a fellow.

Senator Haig: Now would you answer the
question.

Professor Lloyd: Yes. Would you please
repeat it?

Senator Haig: You mentioned on page 1 of
your brief, recommendation No. 3:

It is recommended that Canadian
Science Policy include the realization of
the full social and economic potential of
the North as a National Goal.

That is all underlined. Would you explain to
us where the science policy of Canada could
fit into “the realization of the full social and
economic potential of the North”?

Professor Lloyd: As I mentioned in my
brief supplementary submission, the problem
of the research background for development
is fundamental. The north is an area where
the margin of error is very small indeed, and
it is possible to spend large sums of money,
to use large human resources, and so on, and
to waste them. This has been done in the
past, and doubtless the same will be done in
the future—indeed, this summer—in the far
north.

In order, then, to realize the full social and
economic potential of the north one must
before that time undertake research. One
reason I went to the trouble to emphasize
what the Arctic Institute is trying to do is
that for 25 years it has been trying to get this
kind of research started in advance of the
need.

Senator Haig: In what areas, sir?

Professor Lloyd: Do you mean subject or
territorial?

Special Commitiee

Senator Haig: In what areas?

Professor Lloyd: Initially, the research
undertaken through the Arctic Institute, and
by others interested in it, was physical
research. They were interested in photo-
graphing and mapping the north, charting the
seas, finding out where islands and glaciers
were, the fundamental physical and geophysi-
cal work, and so on.

Senator Carter: I think what Senator Haig
means is, what do you do at these two sum-
mer stations, one in Devon Island and the
other in the Yukon?

Professor Lloyd: Both are parts of this
physical and scientific research. I suppose
their basic justification is for training. They
do very good scientific work, but they also
train a number of young men in the process.

The north is opening up and the Eskimoes
and Indians are taking a far more active part
in the life of the north, and we are running
into sociological and economic problems, and
others. Th Artic Institute and others are
shifting their research interests into this new
field, and this is where the point you men-
tioned comes up.

Dr. P. D. McTaggart-Cowan, Governor,
Arctic Instiiute of North America: Perhaps I
could give a specific example of this. Let us
go back before the war. The professional staff
in Whitehorse were transitory. We ran a
large meteorological station there; they were
posted there for two years, and by the time
the two years were up they wanted out.
Shortly after the end of World War II the
population became stable. Instead of looking
for hand-outs for evertying, they took the bit
in their teeth and formed good school boards,
built a curling rink and organized themselves,
which transformed Whitehorse; but we do
not know why.

The same was the case at Yellowknife. For
a time it was an in-and-out proposition for
most of the professional staff. In the new
communities built around mining develop-
ments and for other purposes, some are stable
and others are highly unstable, and we do not
know the reasons why.

This is a specific answer to your question,
that we must find out why, because every-
body who goes into the North to develop some-
thing would like a stable population so that
the turnover is minimal, because the cost of
turnover is high.
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This is a specific example of the gaps in
our knowledge of the sociological and politi-
cal aspects of the problem as to what makes a
stable community in the north. We have seen
them transformed, but we do not know the
ingredients.

Senator Phillips (Prince): In the brief of
the Canadian Council on Urban and Regional
Research, in the introductory summary, para-
graph 2, subparagraph (3), you state that:

the immediate allocation of funds...can
be better done by several granting bodies
than by a single monolithic agency.

Could you tell us what agencies you have
in mind there?

Mr. Martin: I will ask our Executive Direc-
tor to give you an answer.

Mr., Armsirong: I think the whole argu-
ment, which is the last two pages of our
brief, arises out of these observations. Of
course, there are many administrative objec-
tions to the Government of Canada, or any-
body else, entrusting money to a number of
non-governmental agencies to make the judg-
ments about research to be funded, but
there are also some things to be said in
favour of that. One of them is that research
in this field is effective if it moves in the
direction of development and application, if
those with the direct operational responsibili-
ties are involved as the research goes on and,
therefore, are convinced about its wvalidity.
This happens in urban affairs where there are
6,000 jurisdictions involved in the application,
and each has its own contribution to make in
terms of operational records and data. We are
saying, therefore, that there will be at least
that number of places in which research
should be done, and they are not all under
federal jurisdiction.

Perhaps I might make a point that comes
back to Senator Haig’s question, which I do
not think was answered. Senator Haig asked
where the research would be done, and I
have given part of the answer. It will be done

where the records and the operational people
are.

In our own experience, Senator Haig, about
two-thirds of the work is done in universities,
and this is partly because of the reason
Professor Lloyd alluded to. That is the place
where young people are taught, and, there-
fore, a few thousands of dollars invested in
research conducted in universities produced
not only answers but also additional able peo-
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ple. Of the $600,000 approximately that we
have placed in urban research in Canada,
over $400,000 has been distributed in the form
of grants to Canadian universities.

Senator Haig: For student training?

Mr. Armsirong: It is for the conduct of
research under faculty direction, and this
inevitably involves graduate students as
assistants.

The Chairman: If the research can be done
in the universities then it will certainly have
to be done there, if we are to believe what
Central Mortgage and Housing Corporation
told us. They lost 45 per cent of their
research personnel last year.

Senator Phillips (Prince): Now that he has
answered Senator Haig’s question I wonder if
he would mind answering mine.

Senator Haig: Ask a pertinent question and
you get a pertinent answer.

Senator Phillips (Prince): I asked what
granting bodies you had in mind.

Mr. Armstrong: I believe, sir, that they
might include some departments of the feder-
al Government which have a particularly
operational interest in it. There is already
urban research being conducted by seven or
eight agencies of the Government of Canada.
The Canada Council is another instance, and
they have a different attitude to the research
to be done. They would certainly include
bodies like our council which has federal
Government members, provincial government
members, and local government members, so
that we are able to fund things without
regard for the constitutional barriers that
would apply to any one of those governments.
In other words, we do not mind saying that
we think we can place a federal government
grant in urban research better than a govern-
ment agency. This is one of the reasons why
we have been so generously supported under
the National Housing Act.

Senator Robichaud: When you refer to
granting bodies do you not refer to agencies
of the federal Government which can provide
the funds. Here you say ‘“several granting
bodies”.

The Chairman:
Government.

Within the federal

Senator Carter: Yes, that is what the brief
says.
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Mr. Armsirong: We are saying that they
are within the federal Government, and also
that the federal Government should be pre-
pared to pass on to granting bodies outside
the Government. There are several arguments
for this, but I think the case has perhaps
been made most cogently by Joseph Ben-
David in the O.E.C.D. report “Fundamental
Research and the Universities”. This argu-
ment is the subject of the whole report. I do
not know whether that satisfies the question.

Senator Haig: I would like to ask a ques-
tion of The Mining Association of Canada. At
page 5 of their brief they say:

The industry is very conscious of the
fact that its continued growth and the
further development of its international
stature must depend to a major extent
on an increase in flow of young pro-
fessional and technical men from many
disciplines being attracted to mining and
making their careers in it.

My question is how can this be helped by
any science policy of Canada.

Dr. W. H. Gauvin, Research Manager,
Noranda Mines Limited: Mr. Chairman, this
question touches on a very important prob-
lem, and one that has received a great deal of
attention from our industry, namely, the
decreasing number of departments at univer-
sities specializing in mining. You can go to any
number of universities—I do not want to be
parochial—and you will find that the mining
departments have virtually disappeared. They
seem to re-appear in some universities as
departments of mineral science and under
various other titles, with slightly different
aims and, possibly, a more multi-disciplinary
outlook. But, the fact remains that the mining
industry as distinet from its metallurgical
arm is gravely concerned about the decreas-
ing availability of well-trained mining engi-
neers on the one hand, and of people who are
trained in mining research on the other hand.
It is believed that support of research in this
particular area at universities would help the
situation.

I do not know whether I have answered
your question.

Senator Haig: Yes, you have, sir. Thank
you very much.

Senator Yuzyk: Continuing on with the topie
of universities and research, in recommenda-
tion number 2 at the bottom of page 10 it is
stated:
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...we would add our belief that Canadi-
an universities graduate engineers able to
perform efficiently in industry and
elsewhere.

This would lead me to believe that the uni-
versities are not producing the type of engi-
neers that would be the most useful from the
point of view of the mining industry. I would
like you to comment on industry-university
relations. What do you expect of the universi-
ties in this matter.

Mr. Bonus: I would ask Dr. Horn to deal
with that question.

Dr. Horn: First, I think our statement was
general and did not apply specifically to the
mining industry. I think the terminology “to
perform efficiently in industry and elsewhere”
was the precise wording of Senator Lamon-
tagne’s specifie question, or a typical question
in his invitation to submit a brief. I am trying
to answer your question as a continuation of
Dr. Gauvin. At the present time the kind of
engineer the mining industry is now turning
out, or at least beginning to turn out from
the universities is able to perform well in
industry and elsewhere. “Elsewhere” would
frequently mean in the civil engineering
industry on the one hand, or it would mean
in foreign countries and competing with
foreign engineers on the other hand. That was
the import we meant. In other words, Canadi-
an engineers are as good as any in any part
of the world. I do not know whether that

answers your question entirely.

Senator Yuzyk: Partially. I would still like
to have some idea specifically what relation-
ship the mining industry has with the univer-
sities in research.

Dr. Horn: The one main program that
industry has going with the universities in
respect of mining is, I would say, at McGill.
This program is funded by industry to the
extent that it brings promising post-graduate
men, who are recently post-graduate, or men
who may have been out for anything up to 15
years and want to come back and polish up
their mining engineering, into the McGill
educational program. It fully funds these
students on an annual basis with something of
the order of $6,000 to $7,000 per student. This
is educational in terminology, so to speak. It
also during a two-year period funds the stu-
dent in order to do research together with
what is basic to the program, which is an



Science Policy

educational function. This, as I say, is now
operating at McGill. It is not a large number;
it may be 15 very carefully chosen people
each year. It has the added significance that it
was initially set up as a crash program
because there were just not enough engineers
available to mining.

Senator Yuzyk: Does this apply to other
industries and not only mining?

Dr. Horn: It applies only to mining, but not
only to mining engineering.

Senator Yuzyk: Is this helping to meet the
demands of the mining industry?

Dr. Horn: It is helping to meet the demand
and is greatly upgrading those who attend
such courses.

Mr. Bonus: I should add that there are
quite a number of universities that also offer
awards given through the mining industry,
awards for scholarships, if you like, to stu-
dents for certain courses having to do with
mining. I do not think McGill is the only one,
although it may be in the context of that very
large program.

Senator Yuzyk: Mining also does its own
research, does it not?

Dr. Horn: Yes.

Senator Yuzyk: How is this connected with
university research?

Dr. Horn: Here is where the problem of
communication is possibly no greater but just
as great as in other disciplines and other
engineering. The problem of communication
between universities and industry is only par-
tially solved, and on a strictly ad hoc basis. It
is one of the things we are worrying about
within the context of our more general state-
ments about communication. Again, attempts
are being made to solve it through extensive
two and three-week courses with a significant
number of mining engineers coming into uni-
versities, getting together, interchanging
opinions and also listening to lectures partly
by industry and partly by the university,
which are oriented towards them and at their
stage of scientific development.

Senator Yuzyk: But there is no national
program as such.

Dr. Horn: There is no national program
whatever.
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Senator Yuzyk: Would you like to see a
national program?

Dr. Horn: I think it is an absolute must,
not just in our own particular area but in
others as well. In this brief we have not tried
to suggest any of the methodology. I must say
that in speaking to university deans myself I
become somewhat more confused, if not
almost discouraged, when I hear their state-
ments that they feel it is almost impossible
to have a total and effective communication
process going on within their university for
as frequently as it would have to be with all
areas of engineering, including the social
sciences. Yet I do not see any way but the
most direct kind of seminar and personal
communication, far more than ordinary rou-
tine things. This is our concern.

Senator Yuzyk: I have at least one other
question, but I will give way in case there
are supplementary questions.

Senator Robichaud: I have a related ques-
tion, which has to do with recommendation
No. 4 of the Mining Association of Canada
brief, on page 11, where you suggest that
through the use of tax and other incentives,
the proportion of the national research and
development effort carried out by the indus-
trial sector be substantially increased. By this
I understand that the industry is already tak-
ing advantage of tax concessions and other
incentives offered by the federal Government.
Could we have an idea of the extent to which
the mining industry has taken advantage of
this policy in order to increase their work in
research? Is it substantial? Are they really
taking advantage of the existing concessions?

Dr. Horn: Holding it strictly to mining
rather than including metallurgy, the figure I
have for 1967, which is a very recent figure of
DBS would show that the Government of
Canada was the source of $500,000 only for
mining research funds, out of a total of $1.3
million for mining and metallurgy.

Senator Robichaud: When you say research
funds, were they grants or were they tax
incentives?

Dr. Horn: One hundred thousand of those
funds would be incentives.

The Chairman: There are no tax incentives
for research.

Dr. Horn: Dr. Gauvin might speak specifi-
cally on this.
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Dr. Gauvin: No, the very latest figures on
the portion of gross national product allocated
to research in Canada for 1968 is still not
strictly and precisely set. We suspect it is
around 1.3. We must take into account both
mining and metallurgy, which has spent
slightly over $45 million, and which repre-
sents, compared to the total metal sale, roughly
1.3 per cent of its gross sale. Our industry is
running at the Canadian average, which is
quite good because you have to consider that
other industries which depend very largely on
research—I only have to mention electronics
and aircraft—run very much higher. Pulp
and paper, which is also a primary resource
industry runs at a fraction of 0.5.

To answer your question, it is true that on
the one hand industry has received incen-
tives, the ones mentioned before. It is using
at least some of those funds in order to sup-
port what I consider to be a good program of
research and development.

Senator Yuzyk: I actually have three ques-
tions here in connection with Section 4 on
pages 17 to 19, regarding the specific scientific
and technological objectives. They are
outlined here and this is worthy of pursu-
ance in every possible way. The questions
that T have to ask regarding these objectives
and tasks are these: I should like one of the
witnesses or any of the three witnesses to
reply. Should the research task not be pur-
sued also by the Mines Branch of the Depart-
ment of Energy, Mines and Resources? What
co-operation has this department given to
industry? The other question is has industry
considered establishing its own research
institute?

Dr. Horn: Could I have the first one again,
Senator Yuzyk?

Senator Yuzyk: The research task as
outlined here. How much of these tasks can be
performed by the Mines Branch?

Dr. Horn: Yes, definitely. I do consider, in
all of those, that the Mines Branch would be
a part of practically every one of them, if not
all of them. As a matter of fact, in writing
these down I am sure that we all felt that
they were practically, with the exception of
possibly one, candidates for what we have
called these medium size programs. In other
words, I do not think that any single agency,
public or private, would ever be completely
effective in prosecuting the whole of any one
project. The answer is definitely yes, that the
Mines Branch would come into all of them.
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Senator Yuzyk: How much co-operation has
this branch been giving to the mining
industry?

Dr. Horn: I would say over a long period of

time, certainly a great deal in certain areas,
but notably in the mineral processing area
which is the concentration of ore since ores
are different all over Canada. Whoever begins
a mine has to establish a method within his
mill and his flotation circuit. To this extent,
contribution of the Mines Branch has for
many, many years been tremendous. In the
area of mining research, which has to do with
the mining process or with the excavation
process the Mines Branch has been very
severely limited by research funds. Let me
put it the other way. Until about two years
ago with the introduction of the Elliot Lake
Research Laboratory I do not believe there
was a year when they had a budget of more
than $300,000 to $350,000 to do research for a
$3 billion industry and I am excluding, by the
way, mineral fuels, which is not a part of the
mining association in Canada’s interest.
. The way I am trying to answer the ques-
tion is that they certainly have given co-oper-
ation, needless to say, we cannot always see
eye to eye with what should be done for
industry and what we believe industry needs
to have done for it.

Senator Yuzyk: Does the industry make
representations?

Dr. Horn: We do and we have in the past,
but we were trying to exert an advisory func-
tion on the basis of being a single sector of
society. This, we learned, was not really a
formal possibility with Government.

Senator Yuzyk: There is a lack of com-
munication there as well.

Dr. Horn: I hope a great deal of it will be
solved by the recent formation of the Nation-
al Advisory Committee on Research of Min-
ing and Metallurgy. We submitted a brief to
the Honourable Jean Luc Pepin in February
1967, urging the formation of this committee.

Senator Yuzyk: The third question is about
the establishment of the research institute
that would be operated by the mining indus-
try itself.

Dr. Horn: Yes, a great deal of consideration
has been given to that. I think that possibly
one reason why it was turned down after a
period of very intensive thought four years
ago was that industry still felt that the Gov-
ernment, that is the Mines Branch, should be
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doing so much more work of that kind, that
industry did not feel it was necessary to
spend its own money on setting up a national
industrial research institute.

Senator Yuzyk: It should pay off, because
there is research done, I understand, at the
various mines at the local level. If there was
more co-ordination I should think you would
get better results.

Dr. Horn: That will always be a reason, but
I would not say it will always prohibit the
establishment of an institute, because the
geology of Canada is so variegated. It is so
different between British Columbia and
Ungava and in view of this fact, when you set
up a mining research institute you have to set
it up at or in a mine somewhere in one spe-
cific geology. So many of the results of
research that you get are applicable only to a
portion of the actual production part of the
mining industry. Particularly it goes for such
things even as methods for the support of
underground openings, et cetera. Almost
everything is governed one way or another by
a particular geological surrounding.

Senator Carter: You have a $4 billion
industry. How much of that $4 billion goes
into research?

Dr. Gauvin: Forty-five million dollars.

Senator Robichaud: I have a question on
the brief of the Arctic Institute. On pages 4
and 5 you mention the need for improved
relations with the Government. On page 5, in
the second paragraph you say that this col-
laboration has, in fact, grown steadily with
the increase of Government activity.

Then you carry on by saying:

The Institute has endeavoured to stay
abreast of thinking in those departments
and agencies concerned with the north—
Indian Affairs and Northern Development,
Energy, Mines and Resources, Transport,
Defence, Agriculture, External Affairs
and, of course, the National Research
Council, to mention some.

I am a little surprised, due to the fact that I
understand the chairman is from Montreal
and the Department of Fisheries has an Arc-
tic laboratory in Montreal connected with
MecGill and operating connections with McGill
University and also due to the fact that you
have mentioned in your preliminary remarks
your contact with Greeland. My question—
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and I have reason to ask it—would be, do you
have any direct contact with the Arctic
laboratory in Montreal of the Department of
Fisheries; and also, in view of your connec-
tion with Greenland, have you any interest in
one of the major research problems of the
fishing industry in connection with Green-
land, that is, the taking of our Atlantic salm-
on, which are being depleted, our Atlantic
salmon population is being depleted, due to
the fact that they are being taken by the
Greenland fishermen.

Professor Lloyd: This is a particularly sen-
sitive question, the first one, because about
six feet from where the senator is sitting is
Dr. Dunbar, who is or was one of the leading
lights of the Arctic section of the Fisheries
Research Board and the captain and designer
of its research ship the M/V Calanus in the
Arctic. Therefore, I would have to apologize
not only to the Senate but also to Dr. Dunbar.

What we are speaking about is Arctic
research in general and the Fisheries
Research Board, the Arctic section, has done
admirable work which is very important and
has helped a lot of students get training.

On the question of the Arctic, Dr. Dunbar
was not only the Arctic research skipper but
was also Canadian counsel in Greenland and
did marine biology there. I put in a little time
in Greenland, too.

The problem that arises—I do not know
whether we should pursue it now—for east-
ern Canadians, Scots and Norwegians, is that
they have for years been fishing salmon,
who have obediently returned to the rivers
where they were born. For the last few years,
a lot of salmon fishermen in the areas of the
rivers in Norway, Scotland and eastern Cana-
da have been upset by salmon not returning.
It turned out that the Eskimos and the Danes
found that the salmon had been spending the
intervening years in Greenland waters.

So the local salmon fishery in Davis Strait
interfered with the other one.

Dr. Dunbar may want to add details on
that.

Dr. M. J. Dunbar, Professor, McGill Univer-
sity: May I add a few words. This problem
concerns that part of the Arctic Institute
which is Danish, but the problem does not
really touch on the Canadian Arctic areas at
all. The salmon is scarce even in Ungava Bay
and does not come in farther north at all. We
are keeping an eye on it, and it came up at
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the last board meeting. In point of fact, this
same problem is being handled at the level of
the ICNAF, the International Committee on
North Atlantic Fisheries.

Senator Grosart: My first question relates
to the figures of research and development
support in the brief of the Council on Urban
and Regional Research. Has any estimate
been made of the support given by the pri-
vate sector?

Mr. Armsirong: We do not have any hard
figures. We engaged a very well known con-
sultant, to explore this area. On the whole, it
turned out that, of course, utilities and some
of the finance institutions were spending
money to find out things for their own pur-
poses but on the whole were not making the
results available to anyone else and not
inclined to say what their spending was. I
cannot answer in any detail.

Senator Grosari: Could you make a guess
at the magnitude, because it is a rather
important figsure? I would go so far as to say
that the figures you have on page 3 are
almost meaningless unless you can relate
them to what the private sector is spending.

Mr. Armstrong: These were based on a sur-
vey we conducted on public spending. This
was the suggestion, in the first instance, of
people in private corporations, who said that
they thought this was primarily a governmen-
tal responsibility and asked what Governments
were doing about it. That is why we went
to find these figures and why they are
confined to public sources.

Senator Grosart: One of the questions we
have to answer is whether that is true or not.
I would suggest it is very important that we
have these figures, because it is meaningless
to suggest to the federal Government that
they should increase substantially their fund-
ing in any one area if the people concerned
are not able to relate this to private sector
funding. This is, after all, one of the essential
decisions that any government must make.

The Chairman: Are you speaking now
about funding or research being done in the
private sector, in urban affairs?

Senator Grosari: Both in the performing
sector and as funding. In other words, the
response of the Government is to fund where
the private sector, where any industry or dis-
cipline, is unable to do it or is not doing
it—particularly where it is unable.

Special Committee

The Chairman: Private funding would be a
very small proportion in research.

Senator Grosart: It depends on how you
define “research”, Mr. Chairman. Obviously a
developer in a city is doing a great deal of
research. I would doubt if the suggestion
made is really valid, that if they are not
prepared to give it to somebody, and if they
do it for their own purposes, that it ceases to
be research.

The vital question is the total funding of
research. Funding is the same thing as perfor-
mance, in this sense, because if you are fund-
ing, someone is spending money, therefore
you are performing.

Mr. Martin: I do not know if we can an-
swer your question but I would like to ask Mr.
Teron, who is one of the important develop-
ers in Canada and a member of our board,
to give some idea of what the private sector
may do in that area.

Mr, William Teron, Member of the Board,
Canadian Council of Urban and Regional
Research: I think it would have to be said
that the amount of urban and regional
research work done in the private sector is
very small. The research done by private
industry is done by the product people like
Domtar, on the product itself. So, while this
is in the realm of building, it is not in the
realm of urban or regional research.

Senator Grosart: I don’t understand that
position at all. We hear about perma-frost
research. Well, research is research. If Dom-
tar are doing research on producing better
building products, surely that is research in
any definition that I know of the word.

Mr. Teron: Mr. Chairman, we are recom-
mending that Canadians spend more on urban
research because our cities are in a fairly bad
state. We are trying to encourage a whole
new attitude of finding out more about our
urban centres. The Council itself spends
about $200,000 a year, but that is a relatively
modest amount of money. It takes $100,000
just to have a staff to try to find out what the
problems are.

The Chairman: And half of that is Ameri-
can money.

Mr. Teron: So it is really a pittance when
you think of the amounts of money being
spent on our cities at the present time.

If you stop to consider what has been said
by our executive officer, you will realize that
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what is being spent on work being done
municipally and provincially is more than
what is being spent federally. Moreover, that
work is done in a more short-term, immedi-
ate way about particular local problems.

To that you can add a larger amount of
money invested by private enterprise, but
again it has even more short-term immediate
application.

But the real problem in urbanization lies in
the infrastructure itself. It is in the over-
crowding which no private enterprise gets
involved in, in respect of research. It is in the
relationship between environment and pover-
ty; in urban transportation and what it can
do; in the problem of 20 million people
spread over 3,000 miles, and in the fact that
opportunity usually lies far away from those
Canadians.

Senator Grosart: If I may interrupt you, I
was not asking you what particular kinds of
research were being done or by whom they
were being funded. I am not asking for an
analysis of the problem or whether it should
be related to poverty or whether it is valid at
all. I am not asking for a philosophical disser-
tation at all at the moment. All I am asking
for is the total figure being spent on research
and development. That is all. An estimate or
even a guess will do.

Mr. Armstrong: May I say, sir, that
Canadian universities do report annually
what they are given for research and from
what sources. The amounts in this field are so
small that they don’t even make a separate
item.

It just happens to be one of our functions
to run a list of research in progress. So we
know that Bell Telephone, for instance, has
made fairly substantial grants to the Univer-
sity of Toronto in the last couple of years,
directly in the area of urban research. These
are very small, relatively; so small, in fact,
that they don’t appear either in published
company accounts or university accounts as
separate items.

Perhaps, if there were the kinds of Govern-
ment grants for research in this field that
there are in some of the other sciences, there
would be more adequate returns and, inci-
dentally, more adequate subscriptions.

Senator Grosari: I won’t pursue the ques-
tion. I am merely asking for the total figure.
If anybody wishes to attempt it, I can suggest
to you some places where you will find some
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of the components. You will find them in
reports of the Bell Telephone, in reports of
RCA Victor, in reports of CNR and CPR, all
of whom do research and development in
various aspects of urbanization.

I suggest to you that is not an adequate
answer to skate round the question and say
that you cannot find the answer. It can be
found. This is a science committee and you
are scientists and I suggest that the answer
can be found.

The Chairman: I suppose, Senator Grosart,
that that would be much more the responsi-
bility of the committee than of our guests
tonight. I don’t think they would be able to
get the kind of answers we would get.

Senator Grosari: Not tonight, but I merely
suggest that anybody coming to the Govern-
ment asking for money should be able to give
some comparative figures to help the Govern-
ment make its judgment. However, I will
leave that subject.

The second point that occurs to me is per-
haps deliberate but explainable. The whole
brief seems to concentrate on the urban
aspect with very little emphasis on the
regional aspect. Nevertheless, the figures in
paragraph 6 on page 3 of your brief purport
to take in regional research and development
as well as urban. Are there other regional
research and development expenditures that
would not be included here?

Mr. Martin: Before you came in, Senator
Grosart, I explained that one of the major
areas in which we decided to invest a small
amount of money at our disposal was regional
development and urbanization. We are con-
cerned with that, therefore.

The Chairman: But you are primarily
interested in the urban affairs.

Mr. Martin: Urban affairs and the impact of
urbanization in regional development.

Senator Grosart: I can understand that in
view of the funds at your disposal and it was
not a criticism. I presumed it could be
explained.

Mr. Armstrong: I should say that “Region-
al” in our title refers to the urban-centred
region. That is the region of greater Montreal,
for example, as distinet from the Atlantic
region. Therefore, when we set out to find out
what governments were spending we set out
some different figures, with the advice of
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DBS, to identify this kind of “urban-regional”
rather than “urban and regional”, if you like.
Therefore, items coming from federal agen-
cies did not include research expenditures of
what is now Urban and Regional Expansion
or its components in the Atlantic Provinces.
It does include the usual local studies.

Senator Grosari: I am interested in defini-
tions because, when we make our report, we
are going to have to use words.

With respect to the mining and metallurgi-
cal industry, I read two figures, one of $80
million on exploration and the other of $45
million, which are apparently expenditures
on research and development. How do you
define research and development in your
indusiry? To me as a layman I would call
exploration research and development.

Dr. Horn: Senator Grosart, Dr. Gauvin may
define metallurgical research, but mining
research has always been difficult to define, I
must admit. Mining research is the investi-
gation of problems within the total mining
operation, which investigation is based upon
and procured through systematic, scientific
principles. What that would rule out in our
industry is a great deal of testing which com-
panies do carry on and have carried on for
many years. I am referring to such things as
for example, testing 1,000 drill bits in the
same rock in order to find out what is best
about one of those drills. In other words, the
investigation would not be based upon scien-
tific principles. Mining research nowadays has
a very heavy element of what is termed rock
mechanics, and rock mechanics really is the
study of the response of rock and the behavi-
our of rock under the force field of its physi-
cal environment.

Now, this means the stability of all under-
ground openings so that it is becoming quite
a field of research. But in the most general
sense I would insist that it be based on inves-
tigations conducted according to scientific
principles and not on purely empirical test
work so to speak.

Mr. Bonus: I wonder if Mr. Gauvin or Mr.
Pasieka would care to speak on this aspect of
it?

Dr. Gauvin: I would simply add to that,
that mining research definitely does not
include any exploration work of any Kkind.
The two accounts are completely separate but
when it comes to distinguishing between
where mining research ends and the separa-

Special Commitiee

tion, refining and purification of the metals
begins, the dividing line is indeed very thin
and in some of the problems we handle, for
example, the floatation operation and the
fragmentation or breaking up of rocks, it
applies to both the mining and metallurgical
operations. I believe Mr. Pasieka, who is a
mining engineer, may wish to say a few
words on this.

Mr. Bonus: Mr. Pasieka may like to give
his opinion as to the extent to which explora-
tion overlaps development.

Mr. A. R. Pasieka, Chief Mine Research
Engineer, Falconbridge Nickel Mines Limited:
Mining, as Dr. Horn mentioned, is unique in
many ways. It is very hard to set up test
plants and pilot operations as you do in
metallurgy. Consequently when you get into
the definition of research, you get into some
very thin areas in relation to lab research and
scientific investigation. The reason is, I think,
that it is the classic definition of research
which is a little hazy in relation to the miner
who cannot simulate or scale down in the lab
or what have you the environment he has to
deal with in a mine. But generally speaking
the definition that IRDIA has is a good one
and that is the definition we generally try to
follow. They define pure, fundamental
research for no specific end, and they also
define applied research and development. I
think generally the mining industry follows
the government definition. We do not agree
entirely in the mining end that it is the same
as the metallurgical people say.

Senator Grosari: But the IRDIA definition
is comparatively recent. I do not think it
would be the traditional definition of
research. The reason the question is impor-
tant is that we are faced with international
comparisons, and when I asked our friends
from OECD if they were reasonably certain
that our comparisons were based on constant
definitions, their answer was no.

The Chairman: Well, we are just at the
beginning of a new experience in that field
among nations and it is not easy to have
common definitions, but to come back to your
original question on data collection and
exploration, the Dominion Bureau of Statis-
tics included it in what they call scientific
activities, but it is not included in R & D
which is part of scientific activities.

Senator Grosari: Again in the definition on
page 11 of the Urban and Regional Council
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report I read that “forced labour on imposed
intellectual assignments has repeatedly prov-
en a wasteful way to try to expand knowl-
edge.” Do we have forced labour in Canada?

Mr. Martin: It is a question of style.
The Chairman: We have it in the Senate.
Senator Haig: Especially in your committee.

Senator Grosart: Finally on centralization
versus diversification at the funding level, as
you know I am always surprised at the resis-
tance of the science community to centraliza-
tion, which I am unable to understand,
because it is there anyway. It is not a ques-
tion of whether we should have centralization
of funding but really what kind would the
scientific community like. We are getting
plenty of answers, but we are having difficul-
ty getting a consensus. At the moment there
is one central agency known as Treasury
Board and anyone who understands the
process leading up to Treasury Board’s deci-
sion knows that they look at every item of
expenditure and say ‘“yes, no, maybe, more
or less.” I would like to throw out the thought
that since it is there, there is no use arguing
against it. It is there and it will always be
there.

The Chairman: I am sorry senator, to inter-
vene again but I think our guests were speak-
ing not so much about the amounts; they
were speaking specifically of a diversity of
agencies allocating funds once the Treasury
Board has done its job.

Senator Grosart: I do not see anything to
indicate that is so in the brief, and I have
read it very thoroughly. The brief does dis-
cuss it and I wont quote it, but it does
suggest there should be many agencies. I
agree with this, but I say no matter how
many agencies you have you still have cen-
tralization of decision unless the science com-
munity can come up with something which
will persuade the political decision-maker
that there should not be this particular kind
of centralization. We have now, to answer
your point, Mr. Chairman, the situation
where the Treasury Board does come up with
broad allocations, and it also comes up with
specific questions. It decides whether Energy,
Mines and Resources will be permitted within
the terms of the budget to spend X dollars on
X project at Y university.

The Chairman: But it does not say whether
or not I should receive a grant. They would
probably turn me down anyway.
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Senator Yuzyk: Not this government.

The Chairman: I think this brings us to the
question that was raised in particular by the
brief presented to us by the mining industry
about their centralized agency. I think there
has been no question about this up to now. I
would hope that Dr. Horn would perhaps
explain this a little more fully, how he visual-
izes this agency; and perhaps also we could
have some comments from the two other
groups represented here tonight on this kind
of concept.

Dr. Horn: Mr. Chairman, I must honestly
admit that I think, as I said earlier in the
brief, we have given a minimal amount of
thought to the methodology of the things that
we have generally recommended.

I think that what we are trying to say in
regard to the centralized agency would be
that it would have somewhat more direct
knowledge and, possibly, scientific capability
to very toughly direct policy and national
objectives, even including the general course
of major national programs, without having
the authority or the trouble of administering
the course of these programs once they had
set sail, so to speak. I certainly would not
myself presume to suggest Government
organizational changes for that. I do not know
whether my colleagues have something to add
on that.

The Chairman: In any case, if you visualize
a central agency at that level, it cannot be at
the official level; it has to be at the ministeri-
al level.

Dr. Horn: Yes, and I have implied that, or
tried to, in the brief.

Dr. Gauvin: I would like to add something
on this, Mr. Chairman. You will appreciate
what the association recommends, it supports
Science Council Report No. 4 and says that is
good, sound and well established. Some peo-
ple say it is motherhood, but our friends
down south have recently hailed. . .

The Chairman: Do not speak about that
today. We had a long discussion in the Senate
today against motherhood!

Dr. Gauvin: We do not feel it is proper for
us, and you have been hearing a great deal
about this major problem; but what we need
in Canada are medium-sized projects directed
towards industrial needs that indusiry cannot
meet.



7406

Our recommendation No. 1 is a good exam-
ple. It is important to have remote sensing
methods to detect new ore bodies. We are run-
ning short of copper and zinc in this country,
though we are possibly bringing into produc-
tion bodies which 10 years ago we would
have laughed at. We need more precise meth-
ods. We have made a particular study of
these problems, and we figure it would cost
about $5 million, over a period of three years,
on a joint program of action involving uni-
versity talents, and we know we can get peo-
ple in the Government, in Energy, Mines and
Resources, and skilled industrial people; but
no company, even as large as my own com-
pany, can contemplate the expenditure and
magnitude of that task over such a short peri-
od of time. The problem, as Senator Grosart
has pointed out, is this. Suppose that Trea-
sury Board does assign a certain amount, “X”
dollars, for “Y” projects.

Is it up to the Treasury Board to recom-
mend that the laser method of remote detec-
tion be adopted? Instead of thinking of new
organizations that are going to be funded or
established in the future why do we not look
at what we have. We find that we have a
parallel existing right now. The IRAP system
of helping industry is one of the most satis-
factory methods of Government incentive or
industrial research in operation today. We
know that it is administered by capable peo-
ple drawing not only on the 839 professionals
that you can find in the National Research
Council, but far more than that through their
numerous advisory committees and their
associate committees. I am a very proud
member of the National Research Council,
among other things. I know that it can draw
on another task force of about 600 top scien-
tists in the country who have great experience
in establishing priorities and in carefully
selecting and planning these medium sized
projects. All of this expertise could be
brought to bear tomorrow, if necessary, with-
out any necessity of establishing a super body
such as that which has been under discussion
for a long time.

I would suggest to you, gentlemen, that it
would have the added merit of providing us
in Canada with the experience of handling a
project of some magnitude prior to the vastly
more intricate problem of handling very
much larger projects of the nature of trans-
portation, urban development, and all the
major national projects recommended by the
Science Council.

Special Committee

The Chairman: But is your proposal to the
effect that the National Research Council
should become the centralized agency to co-
ordinate  research  within the federal
Government?

Dr. Gauvin: That is a very insidious ques-
tion, Mr. Chairman.

The Chairman: I thought that this was your
proposal. I was not trying to be insidious at
all.

Dr. Gauvin: I would recommend that this
body at least consider the possibility for the
administration of those medium sized pro-
grams. I am not referring to those far more
complex and complicated programs which
require resources infinitely larger. I am refer-
ring to those medium sized programs which
are still beyond the capability of a single
firm, and sometimes a single industry. This is
where I believe the real need is—at least in
our industry.

Senator Grosart: cost that

suggestion?

Did you

Dr. Gauvin: Yes, sir.

Senator Grosart: I think you were going to
give us a figure?

Dr. Gauvin: The figure is around $5 mil-
lion. I have a break-down, but like all
research projects it is based on intangibles. It
is the best we can do in the light of
experience.

Senator Grosari: I am speaking from mem-
ory, but I think the total expenditures by
IRDIA in 1968 were $23 million. So, to IRDIA
this is not going to be medium sized. It is
going to cost almost a quarter of its budget.
Now, IRDIA has to go to the Treasury Board
to get that money. How do we get around
that? I am not in favour of Treasury Board’s
making the decisions, but I am looking for a
way to get the political decision made with
the maximum of in-put of advice of the
science community.

Dr. Gauvin: But, Mr. Chairman, may I
remind Senator Grosart that IRAP was
awarded $7 million this year by Treasury
Board. This, of course, is a relatively small
amount of money compared to what we have
been discussing, but I submit it is very effec-
tive support to the industry.

The Chairman: But you do not consider the
programs administered by the Department of
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Industry, Trade and Commerce to be as good
as the one administered by NRC?

Dr. Gauvin: No, sir.

The Chairman: I think Mr. Armstrong
wanted to make a comment on this.

Mr. Armstirong: I think Dr. Gauvin has
made the main point, that while the members
of the Treasury Board make the global alloca-
tion, they do not presume to make the
scientific judgment on the substance of the
research.

Senator Grosart: As a matter of fact they
do. You simply cannot get away from the fact
that they do. The secretariat of the Treasury
Board goes down every item according to the
evidence we have had here.

Mr. Armstrong: I can only say, sir, that in
my several years of administering federal
research grants I must have been extraor-
dinarily lucky, because they were prepared to
say “Yes” or “No”, but not to second guess
the judgment that the Government has got, as
Dr. Gauvin has said, from its own experts.

Senator Grosart: I agree with you. All I am
saying is that the vital decision is “Yes” or
“No”. This is as scientific a decision as it can
be. The decision not to give money to ING
was a science decision, and it is part of the
problem of national science policy.

Mr. Armstrong: I quite agree. What we
suggest in our brief, to which you were kind
enough to refer, is that this judgment in our
field of urban affairs necessarily has to be
delegated somewhat outside the federal Gov-
ernment, the kind of judgment on which the
ultimate “Yes” or “No” depends; it must be
delegated outside so that it will involve other
governments, and if you like private industry
as co-subscribers to the major program, so
that it will enlist the judgment of enormous
numbers of volunteers who are willing to
give judgment but get nowhere near the
Treasury Board.

Senator Grosart: I am not arguing against
this. All I say is that this is exactly what you
have now. You may not, as one institution
outside of government, be getting what you
want, but there are many similar institutions
that are getting money, so you are describing
a situation that exists, and we are told over
and over again it is not satisfactory. The
OECD says it is not right, so everybody keeps
coming back and saying, ‘“We should have
this”, and I sit here and say, “That is exactly
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what we have.” What is wrong with it? We
know it is wrong, but what is wrong? What
do we substitute for it?

Mr. Armstrong: I think that if there were a
much more complete sharing of information
among these delegated judgment-bodies the
system would work very much better. That is
one of the reasons why there is a considerable
emphasis in our brief on information services.
Nobody wants to duplicate other people’s
work; nobody wants to commit oversights.
This happens in both directions for the lack
of this kind of information service in most of
the sciences, and certainly in our field.

Senator Grosart: Information is only one
part of the problem. When you have the
exchange of information you still must have
the assessment of the comparative values of
different pieces of information, which brings
us back to where we were. I see Dr. McTag-
gart-Cowan smiling. He and I have been
through this before, and I think will be again
soon.

Professor Lloyd: If I might speak as an
academic rather than as Chairman of the
Board of Governors of the Arctic Institute, I
am a geographer, and as such find myself
involved as a social scientist and a natural
scientist in this problem of fund raising for
research. It has generally been true that the
natural scientists are reasonably well
financed—as I am sure you have heard
before—but that the social scientists are less
so, and perhaps inadequately so.

Senator Grosari: Except that we do not
hear that from the natural scientists.

Professor Lloyd: No. You hear too many
natural scientists perhaps. The other point is
that when you come to an area like the Arc-
tic, which has no senators, sir, and has very
little influence on the world, it is at the end
of the list in picking up research money.

About 15 years ago the Carnegie Corpora-
tion of New York with American money,
through its Commonwealth funds, gave a
grant jointly to the Arctic Institute and
McGill, which was, as far as we could judge
at the time, almost an ideal way of guaran-
teeing the production of good young scientists
who might work in Government, industry
and universities in the future. They simply
turned out a certain number, perhaps 15, fel-
lowships here, maintaining the young men
and women in the winter and giving them a
grant for the summer. They did this for 10
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years and having demonstrated the process,
assumed that some Canadians would pick it
up. It worked admirably and there must be
three or four dozen in Canada who have gone
through that system. We have never succeed-
ed, either through the Arctic Institute or any-
where else, in getting that kind of a very
simple setup. We do it for students from
Borneo, Africa and Latin America. They are
well financed and do a good job, but they go
home. We have never done it in Canada for
corresponding young Canadians who wish to
go north and do research.

There was an attempt made in connection
with the Centennial. As many of us remem-
ber, there was a profit after the 1851 British
Exhibition and in those days some of the
surplus was put aside and many generations
of British institutions received fellowships
from them. Some of us approached the feder-
al Government and suggested that as the
Northwest Territories have not had anything
yvet to celebrate in the way of culture for the
last 100 years we might guarantee they would
have something to celebrate 100 years hence
if some money was spent on research. We,
therefore, asked the Government to set aside
$2 million or $3 million as a capital fund, the
interest of which each year would be availa-
ble for this kind of fellowship, based on the
Carnegie and the 1851 pattern.

We worked very hard for a year and
sought everyone we could, but finally it
ended up upon a desk and never, in fact, got
to the Cabinet. The whole thing died.

The Chairman: Your mistake was that you
did not come to see me.

Senator Grosart: This is exactly it, Mr.
Chairman. This is illustrating my point,
because if I understand what happened, you
went around knocking on political doors.

Professor Lloyd: No, sir, we received a
good deal of advice on this. I am a political
neophyte. We realized that there were two
levels to approach, the professional and
administrative level.

I am sorry Senator Lamontagne did not, in
fact, get it on his desk. It was very near to
your desk several times. The problem is that
there is not financing for good university
students who need to be trained in many of
the research fields for which there is a need
in northern Canada.

Senator Grosart: This seems to support the
suggestion that there should be, somewhere
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in the mechanism, some group representative
of the science community so that if you were
turned down by such a body at least you
would know it was your fellow scientists who
said that you should not have the $2 million
or $3 million instead of having to tell us that
you did not have any success at the Public
Service level or the political level.

The Chairman: Perhaps it was Mr. John
Fisher who said no.

Professor Lloyd: No, it went further than
that. It was on one of your colleague’s desks.

Senator Haig: You had better quit while
you are ahead, senator.

The Chairman: I should like to ask perhaps
a final question. It is getting late. I think it is
a question that is related to all three groups
here. Do you feel at the moment that we are
doing enough research in the field of trans-
portation in Canada? This is, of course, more
of direct interest to you.

Professor Lloyd: Brigadier Love might
want to follow me on this. About five years
ago the Arctic Institute, along with its friends
in the Government, concluded that a very
large proportion of the money spent on
research in northern Canada was spent on
transportation. The second problem was that
any development in northern Canada ulti-
mately depends on research. When a particu-
lar Government agency has been asked to
report on it, it either says, “Fly everywhere,
go everywhere by icebreaker or use snow-
mobiles”, depending on the agency of the
Government you speak to.

We were urged to attempt to set up, out-
side government, with government encour-
agement, a research project. Brigadier Love
took charge of this. He contacted Canadian
industry, hoping to work without public
funding on this, so as to be entirely free of
prejudices. He succeeded in raising, I think,
$80,000 for an independent study on research
on transportation.

We needed several hundred thousand dol-
lars. We used up the private industry money.
We stopped. We failed to get the balance of
the money from the Government, although I
think we went through the right channels.

Brigadier H. W. Love, Executive Director,
Arctic Institute of North America: I think that
covers the facts as well as they need to be
covered now.
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The Chairman: What about your reaction?
You are interested in transportation, even in
the north?

Mr. Horn: Yes. As a matter of fact, in our
recommendation No. 3 we successfully tore
ourselves away from our temptation to say
that the mineral industry should have top
priority, and we said that, from the point of
view of our industry, we believed that the
major problem facing it—this was supporting
the Science Council—that the emphasis
should be put on transportation.

From our point of view, transportation
means a great deal more than long haul
transportation into the north, but it means
that very strongly indeed.

We have very important and critical prob-
lems of transportation, even within a mine
property. In the future, as ore grades are
likely to become lower and as depths become
greater we will have tremendous problems
within the mine itself. But the answer is yes,
that that is our first choice of major
problems.

- The Chairman: You know, of course, that
very little money has been devoted to this
field of research up to now, and again we
have quite a diversity of agencies concerned
with research in transportation, each doing a
little bit here and there. Would you tend to
favour a proposal which is being made in
certain quarters now, that we should have a

kind of national research institute on
transportation?
Mr. Horn: As a quick first thought, it

sounds very good to me, from the one view-
point, that is, the viewpoint of long distance
transportation. As I say, to us and more and
more in the future, the development of a
mine may well depend on the kind of trans-
portation measures, which I question would
fit into your own possible concept of this.

The Chairman: That is not my concept, but
this is a concept which has been put forward,
in the north and west particularly, by other
people.

Mr. Bonus: Very often, the determination
as to whether an ore body will become a
mine will depend entirely on transport, how
to bring the product to the market.

Mr. McTaggart-Cowan: The Science Coun-
cil has commenced its study on transportation
as a major program. To reinforce what Sena-
tor Grosart has brought out (a) it lacks a
focus and (b) the troubles of the Arctic Insti-
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tute are just an example that what is in exist-
ence is highly segmented and therefore there
are no true centres of excellence.

Senator Grosart: Is the opposite of segmen-
tation, centralization?

Mr. McTaggart-Cowan: Not necessarily.
That is one way of preventing segmentation,
but the other thing is what is called mountain
building, which means building more than
one mountain, each one being a centre of
excellence. Maybe we need a range of moun-
tains rather than Mount Everest itself.

The other thing is that it is, as Dr. Horn
has brought out, a very diverse field in that
you run the full gamut from the actual mode
of transportation within the mining property
itself, the interconnection between that
property and your national systems and then,
when you get into your urban environment,
you get into a completely new ball park that
is as much a part of urban development as
anything else.

This major program study is just getting
underway. Also, the investigation of urban
development as a possible major program is
going forward. The urban transportation
problems are part of our urban development
committee and all other forms of transporta-
tion are in the transportation study, because,
according to the best advice we could get, the
interfacing of those was best done where the
urban transportation system meets the long
haul and specialized systems.

We have lots of examples of transportation
systems that have been built without studying
the problem of transportation. The railway
line up to Churchill is a good example. If it
had been intentionally designed to miss the
major ore bodies, a better job could hardly
have been done.

Mr. Armsirong: Mr. Chairman, I cannot
answer the question whether enough is being
spent on transport research. I can give facts
to the committee to judge whether it is the
right proportion. In the case of our own pro-
gram, 20 per cent of our outlay is, broadly
speaking, on urban transportation. In terms
of public research funds as a whole, it would
seem to be 27 or 28 per cent.

From our point of view, this is an area
where at least a good deal of the vehicle
technology, except in cold climates, can be
imported. The area we think particularly neg-
lected in urban transportation is what we
might call the side effects, community impact
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of transportation development. Highway engi-
neers do find that there tends to be an over-
sight in respect of the people along side and
the noise and other associated problems
which are not directly the concern of the
highway authorities, and that is where we
would like to put our emphasis.

Senator Grosart, it seems to me that, in
research programming, the opposite of seg-
mentation may be collusion.

Senator Grosarti: Collusion sounds a little
like back door politics.

Mr. McTaggart-Cowan: Mr. Chairman,
another specialized arm of research in trans-
portation is in the region of perma-frost up in
the Arctic. Other witnesses may have men-
tioned the example of the tractor trains which
for years have been the standard way of
moving goods in the winter in the middle
north without really hurting the environment.
However, they misguidedly ran a tractor
train up over the perma-frost in Alaska and
that did disturb the environment. They now
have a gulley that is presently 16 feet deep,
and it won’t stop there. It is an irreversible
damage to the environment.

Another example is when they were put-
ting in seismic lines in the perma-frost, they
got a bulldozer blade and stripped the cover
off the perma-frost, to put down their seismic
instruments and the result is that now they
have formed a chain of lakes up there. This
again is irreversable and it is a problem
which has to be tackled as a matter of urgen-
cy as one which is changing the whole envi-
ronment. The problem is transferring the
technology from the lower part of the middle
north up to the arctic coast and it does real
damage.

Professer Lloyd: This is not a matter of
lack of scientific knowledge. Canada is proba-
bly the leader in basic research on perma-
frost in the world, if not the Soviet Union.
We have been trying to get this information
to the bulldozer operator or at least to his
boss.

Senator Grosart: It has been suggested to
us that there is a feeling that we are a long
way behind Russia in our research and devel-
opment of the north and it has been rather
vehemently denied.

Senator Yuzyk: I have a quotation here
from Mr. R. A. J. Phillips, of the Privy Coun-
cil Office, who stated that the Russians
already know more about our side of the arc-
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tic than we do, and that we are behind the
Russians in work on arctic sca lanes. How
much do we know about what the Russians
know? I am referring now to the Ottawa
Journal of November 28, 1968. He also stated
that if Canadians are not willing to pay taxes
they may see the arctic taken over by the
Russians and the Americans.

Professor Lloyd: I think we have two sepa-
rate questions here. Mr. Phillips has been in
the Soviet Union and he was in External
Affairs a long time ago. I have tried to go to
the Russian arctic. I was in Russia six times
and each time I thought I was going to the
arctic and the last time I got as far as Mur-
mansk which is just the beginning.

I think it is true that 20 years ago the
Soviet Union led us both in the science and
the application of science to the far north.
But we have to remember that all Russians
live much farther north than we do. Lenin-
grad is up where Churchill is, or somewhere
in that region. Secondly we must remember
that they have been at it for a very long time.

The Chairman: And I am prepared to leave
it to them in each case.

Professor Lloyd: The first crossing of
Canada took place in 1789 and they did the
equivalent crossing of Siberia in 1648.

Senator Grosa:t: The American made their
crossing after us, and they have done all
right.

Professor Lloyd: Another point to remember
is that the Soviet Union had a determination
to explore all parts of the north including the
Arclic and they did it very systematically.
However, from my point of view, the Russi-
ans in the Arctic do not do any better than
they do in the south. They do not build any
better towns and they do not use any better
equipment up there. I have seen it in the
south, and I am not terribly impressed with
it. I do not think we have anything to learn
on the applied side. They of course spend
enormous sums of money and the Govern-
ment has scientists working in the north over
20, 30 or 40 years. It has spread over several
generations, while Dr. Loken is the third gen-
eration of Canadian glaceologists. We have
something to learn from them about national
policy and we have a good deal to learn about
individual scientific effort but that does not
indicate that we have anything to learn about
the technology involved. Miss Dunbar, who is
here, and who speaks Russian, may like to
add a word on this.
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Miss Moira Dunbar, Governor, Arctic Insti-
tute of North America: If they have done
more for the Russian north, as Dr. McTag-
gart-Cowan points out, the reason is that they
have made a systematic policy of doing this
for a variety of reasons, not all of which
would apply here, and you must also remem-
ber that their north is very different from our
north. People talk gaily about the Arctic, but
as a matter of fact the Russian north except
for some islands off the coast where there is
no development and a very small strip along
the coast, is bush and so they have acceptable
forests up to the north coast. This makes a
tremendous amount of difference in many
aspects of the country and serves to make it
inhabitable. But, in fact, when they talk
about Russian cities in the arctic I think there
is only one that is north of the treeline and
that is Norilsk which is only just north. A
quotation was mentioned about the northern
sea route being developed, and this is true
that it has been developed far more than our
north. But they wanted to do this. They had
reasons to use it. They wanted to export their
timber down the Siberian rivers. They also
had other reasons for wanting to develop it,
and so they did. Apart from that, they have a
slightly easier problem than ours because in
our case it is all cluttered up with islands and
the narrows are worse and the ice is worse.

Senator Yuzyk: And there is no problem
where they are concerned because they can
use forced labour.

Professor Lloyd: I think what Mr. Phillips
had in mind when he spoke about the Russi-
ans knowing more about our arctic than we
do is something about 15 years old. During
the exploration of the polar continental shelf
the Soviet Union working from its own side
of the arctic on the ice was taking soundings
well beyond the north pole and in fact in 1957
the Soviet Union had made landings on the
ice in the arctic basin and they got within 100
kilometres of Canada. They knew where the
continental shelf was and we did not. The
following year the continental shelf study was
set up and has worked very hard ever since. I
would say the extent to which it is financed
determines the extent to which we stay ahead
of the Russians in the polar basin.

Senator Grosart: Would that be described
as research?

Professor Lloyd: 100 per cent. Dr. Fred
Rootes who was to have been on our delega-
tion this evening has gone north again.
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Senator Yuzyk: I have one more question
which stems from a quotation an I think it is
appropriate since Dr. Ian McTaggart-Cowan
is quoted here at the 19th Alaskan Science
Conference. I am taking it from the Ottawa
Citizen of August 31, 1968. The quote is as
follows:

The Canadian Arctic could be a major
source of food for a hungry world.

This is a part of my vision of the Canadian
north. Would you care to comment?

The Chairman: Is that a new one?

Senator Yuzyk: I think it is a part of our
vision. Would you care to comment on the
wealth of the untapped resources of the
north?

Dr. McTaggart-Cowan: Yes. I think I can
add to that that, apart from the clearly iden-
tified resources that Dr. Horn and his col-
leagues could speak on, and the petroleum
that we know is being explored, there are
several other avenues. The protein, the food
value is there. The regenerative period is
longer than farther south, but it is exploitable
if the need is there. The cost per pound right
now would not make it competitive.

Another area my brother has touched on—
and I am not sure whether it was in that
article or another one—is that we should be
very much aware of the potential of the
whole Arctic area, the middle north and the
high north, for recreation. We know that the
megalopili are going to continue to develop
and that people, to retain their sanity, are
seeking wilderness vacations in the north.
The mobility of the tourist is increasing, and
I think we have a tremendous resource there
in recreation, but it has to be husbanded very
carefully because fishing now in the rivers by
tourists is fairly far north. You can fish out a
northern river quicker than a southern one,
because it takes longer for the fish to mature,
and so the fishing has to be very carefully
controlled. However, I do not think any of us
have any idea how great the recreational
potential is.

The Chairman: Would you want to revive
the Dawson Festival?

Dr. McTaggart-Cowan: I think we can do
all kinds of imaginative things. I think we
have to have a closer look, but I am sure the
potential is there. However, we have to time
it so that we spend our money progressively,
at the right time, but the controls and limita-
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tions on the bags, when going in for hunting
and fishing, have to be carefully understood
and a lot of basic knowledge established. It is
a matter of transferring that in terms of con-
ditions one would spell out, and we can do a
complete circle and come back to transporta-
tion. If we want to develop it, we have to
develop the kinds of transportation that
makes tourism attractive.

The Chairman: I think we will adjourn
now. We have been sitting since 10 o’clock
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this morning, and we will be back tomorrow
morning at 10 o’clock. I am sure we still have
all kinds of questions to ask, but I hope that
when this committee becomes a permanent or
standing committee we will have the pleasure
of inviting you to come before us again for a
longer discussion.

Thank you very much indeed for being
with us tonight.

The committee adjourned.
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ARCTIC INSTITUTE OF NCRTH AMERICA

Brief to the Senate Special Committee
on Science Policy

SUMMARY

Conclusions

1. The Arctic Institute considers that, despite the pressing
nature of many of the problems of the cities of regional disparity

in the populated parts of Canada and other economic and social demands
upon scientific and technological resources, it is most important that
Canada devote a sufficient share of these resources to the North on a
continuing basis. Only through thorough knowledge will the full potential
of the North be realized for the benefit of this country.

2. It 18 further concluded that the private, non profit
independent research organization fills an essential role in northern

research, complementing government, industry and university research

activity.
Recommendations
3. It is recommended that Canadian Science Policy include the

realization of the full social and economic potential of the North as a

National Goel. In this context, the North includes the Arctic and the

"Middle North" and this encomp: large segments of each of seven provinces

as well as the Yukon and the Northwest Territories.

b, To implement this recommendation requires first the statement

itself in national science policy, followed by the provision of enhanced
support for Research and Development in all of the physical, biological and
social sciences relating to the North, including enhanced support for the
training of northern specialists, particularly in social sciences and economics.

5. It is recommended that the Government of Canada recognize

the important role of private, non profit research institutions and provide

operating grants_to sustain their growth at a rate commensurate with their

role in the total spectrum of research.

6. To implement this recommendation, and the support of northern

research proposed in the first recommendation (para 3 above) requires that the
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merit of northern research be assessed against other demands upon

scientific resources. This cannot be done on the basis of tbe numbers of
people involved nor, in many cases, can it be done on the basis of
prospective economic return in the near or mid-term. It must then be
assessed as an investment in Canada's longer term future.

T Until or unless the Federal Government sets up other more
appropriate machinery, it would seem that the Advisory Committee on Northern
Development is the best existing body to study the level of funding of
Research and Development for the North and the funding of private
organizations involved in northern studies. An overview taken by that
Committee could then be made known to granting agencies in the form of
recommendations. When discussing this subject the ACND might ask experts
from other sources to sit with them. Since north -n development does
involve many provinces as well as the Territories, and since objective
widely based scientific advice will be increasingly important, consideration
might be given to representation from the provinces concerned and from

industry, universities and other private agencies.
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ARCTIC INSTITUTE OF NORTH AMERICA
Brief to the Senate Special Committee
on Science Policy
Introduction
8. This paper sets forth the views of the Arctic Institute of
North Americe which bear upon the study of science policy for Canada as
set forth in the Order of Reference of the Special Committee of the Senate
of Canada on Science Policy.
9. The Arctic Institute is a private, non-profit research
® organization incorporated in Canada by Act of Parliament in 1945 with the
following purposes:

a) To initiate, encourage, support and advance by financial
grants or otherwise the objective study of arctic conditions end problems,
including such as pertain to the natural sciences, sciences generally and
communication;

b) To collect, arrange and preserve records and material relating
to the arctic regions, and especially to such areas thereof as form part of
or are contiguous to the Continent of North America;

c¢) To make such records and material available for pure and
applied scientific use by properly qualified individuals and organizations,
including governmental agencies;

d) To arrange for or to assist in the publication of reports,
maps, charts and other documentary material relating to the arctic regions;

e) To establish and maintain close contact with other Arctic
Institutes and organizations engaged in similar or related fields of study.
10. In the interpretation of its purposes the Institute has established
that the term "arctic" includes alpine and antarctic and other areas with
similar cold weather conditions, and that the terms "natural sciences,
sciences generally and communication" include scientific, social, economic,
administrative and educational matters.

1. The Institute was also incorporated in 1945 in the United States,
now in Washington, D.C., the incorporation there being precisely similar
to the Canadian Act of Parliament except for the necessary legel changes.

The Institute Head Office is in Montreal and it has a branch office in
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Weshington, D.C. It is controlled by a single Board of Governors, roughly
one-half Canadian and one-half American, and a group of committees of the
Board, also roughly equally divided between the two countries. It has a
small permanent staff which is largely administrative, editorial and
1library personnel, while the Institute's scientific capacity lies in its
Fellows, who number about 250, and its Associates, who number about 1,700.
The great majority of Fellows are of doctorate academic status, and all are
elected by the Board for distinguished contributions to northern science
and development. The Associates include a wide range of academic backgrounds.
The Fellows and Associates are found chiefly in universities, government
agencies and industry throughout North America, but also include about

4O Overseas Fellows and 100 Overseas Associates. This group provided the
Institute with the best possible expertise on northern scientific and
technical matters, to scrutinize its research, publications and library
programs, and to work on the Institute's projects.

12. Appendix A is a detailed coverage of the history, ©oT2nunima ion

and activities of the Institute.

The Relevance of Northern Research in Canada

13. The immediate compelling problems of today in industrialized
countries are largely those of poverty, regional disparity, urban
congestion - ©"th the consequent housing, transportation, pollution and
related matters - and the social aspects of the adaptation of society

to rapid technological change. In Canada also there is concern to achieve
the right balance of research and development in industry in order to
maintain and enhance Canada's competitive position in domestic and in
world markets. Such matters affect directly most of the population of
Canada. The risks of failure to deal adequately with them is becoming clear
and they rightly will be accorded a major share of Canada s scientific and
technological resources.

1k, Yet there are vast land areas to the north which so far are
almost untouched by such problems and which will be important in Canada's
future. One of the aims of this brief is to show that there is a great

potential opportunity for Canadians, for economic and social development of
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the North which merits an appropriate share of research and development effort.

The Potential of the North

156 North of the area of population concentration and relatively
intense development are large segments of each of seven provinces (excluding
only the Maritimes) and the whole of the two territories into which
industrial activity, mainly non-renewable resource development, is
penetrating at an increasing pace and to the benefit of Canada as a whole.
Much of this area is habitable permanent, happy communities exist the
mining regions of Val d'Or, Rouyn, Kirkland Iske, and Timmins are examples,
as are Yellowknife, N.W.T. and Whitehorse, Yukon further north and west.
Other regions are less hospitable there are large areas of muskeg bog
and, north of the treeline, the tundra of the true Arctic. Yet all these
regions, both the habitable parts and the inhospitable, are known to contain
large mineral resources. They are capable of significant animal husbandry
which might be exploited if a world food crisis necessitated use of all
possible food sources; their inland waters and the adjacent seas have a
substantial food potential and their forests are vast but, as with marine
production, very slow growing. Agricultural potential is limited by lack
of good soil and probably is useful >uly as a supplement to imported
vegetable products in restricted local areas.

16. In all, the North accounts for nearly three .quarters of the land
area of Canada but now contains only a negligible population. Will it ever
contain a large population or will it remain an empty region with its

chief importance the exploitation of non-renewable resources carried out at
isolated sites where for a time a community appears and disappears again
when the resource has been exhausted? This is an imponderable gquestion

at present. There are second generation northerners who remain in the
North because they find it a good place to live and they believe in its
future. There are others who live there because of an employment opportunity
and leave for the South when a better opportunity arises. There are those
who say that living in Whitehorse or Yellowknife is no more rigorous than

in Quebec City, Winnipeg or Edmonton, and who look forward to a day when

their community will be large enough to support the sophisticated amenities
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of the big city even though, so far, their economic base depends directly
or indirectly on resource industries, and is therefore very vulnerable.

17. The problems most directly related to the development of northern
Canada are those of human geography. Studies in many other fields of
knowledge contribute to these, but it should be the geographer who distils
the findings of the physical scientist, the biologist, the engineer, the
economist and the sociologist and asks the questions: Can northern Canada
support more people? Where, how, and what kind of people? Should we
expect them to be permanent, semi-permanent, or transient? Can they expect
to bring their old values and amenities with them, or is this concept
doomed to frustration and failure and must we learn and accept new standards
for the North? The federal and provincial governments are engaged on much
needed land use surveys, resources analyses, and settlement evaluations,
but it is the rightful place of the university scientist to use the results
of such surveys to investigate the delicate question of whether persons
from over-populated parts of the world could live in the Canadian North in
significant numbers, or to compare the success or failure of Canada's
attempts to develop her North with those of other countries, such as
Scandinavia or Siberia, who have similar problems. The likely degree of
self-sufficiency of particular northern settlements, and the transportation
and economic arrangements that will have to evolve to eliminate the
inadequacies, need to be investigated. The analysis of the pattern of
frontier settlement, which as applied to northern Canada is no longer
advancing along a "front" ahead of more or less continuous occupation but
is springing up, sometimes ephemerally, from widely scattered oases,

should bring out important differences between the present facts of
northern development and our traditional ideas of pioneer life and the
opening of a new land. These differences should be made known to and be
heeded by the planners, the administrators, the school boards and the
policy makers, who in turn can apply the results of independent northern

research to the benefit of all Canadians.

The Main Responsibility for Northern Research

18. In the face of forecasts of a very large population increase
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in Canada within the next century, at the very least Canada should keep
open the option to absorb large numbers of people in the habitable parts

of the North. This involves continuous study of the environment, the
means of creating fully acceptable northern communities, the potential of
naw more efficient and economical transportation, the usefulness of animal
plant and marine productivity in the world wide food situation, the human
and physiological aspects of northern living, and many other subjects.

19. This must be largely the responsibility of government. Industry
can be counted upon and has demonstrated its willingness to provide decent
living conditions for its employees in the communities it creates at its
mining sites. But to create self-perpetuating centres of populations, to
urbanize and industrialize the North, goes far beyond the reasonable role
of industry. If the North is to be populated in future it must be
demonstrated that many parts of the North are indeed desirable places to
=~stablish secondery industry so that employment opportunities exist, to
find unique recreational opportunities, to live and to raise and educate

a family. The starting point is research - basic research so that the
natural, biological and social background is understood and mission
oriented research, so that all available knowledge is applied to the
specific problems of northern development. The final answer will not be
found until much more study has been accomplished.

20. There are two other major aspects both of which primarily require
government support of research. Some authorities regard the North as a
region which should be retained as a wilderness preserve from which
significant population and industrial activity should be excluded. The
need for the conservation of wildlife species, of natural beauty spots

and of botanical regions unmarred by pollution and by physical disfigurement
is unquestioned. On the other hand the need to utilize the resources of
the North is already apparent and it has been suggested that the potential
of the North for the absorption of major population should be protected for
the future.

21, The Arctic Institute believes that the retention of wilderness

preserves, of recreational and tourist quality and of suitable areas for
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the study of nature are not incompatible with planned use of resources and
the introduction of substantial population. The mistakes of the past,
typified by destructive and wasteful exploitation of resources, lack of
pollution controls, and overcrowding of urban areas in the South can be
avoided in new developments in the North. The biologist and the
industrialist can be brought together to achieve both preservation and wise
use of resources. Again, thorough knowledge of the region, through research,
will provide the means and this too is the responsibility of government.

22. Finally there is the national responsibility for the native
Indians and Eskimos. These people are few in number, but they pose Canada
with the challenge of providing them with opportunities to enjoy the full
life available to all Canadians, without taking from them many useful traits
in their original culture which they desire to retain, just as other ethnic
groups retain the more valuable features of their earlier societies. The
Indians and Eskimos have much to offer their fellow-Canadians in terms

of adaptation to northern conditions. Given the education and training
available to those other Canadians, they can become, as the Eskimos of
Greenland have become, the North's skilled labourers, its efficient
technicians, and its capable admi ristrators. Along with the few whites
already accustomed to northern living, they can provide the nucleus of a

stable population.

The Role of a Private Research Institution

23. There are four principal sources of research effort in Canada.
Government, industry, the universities and finally the private institution
not directly associated with an industry or a university. The Arctic
Institute is in the latter category. It has operated with success for some
twenty-four years and has been responsible in larpe measure for creating
Canedian competence in cold climate research. (Appendix A).

2k, Private, non-profit research orgenizations provide uniquely a
means of thinking out and organizing research on interdisciplinary matters
which normally is difficult in universities because of departmental
organization along disciplinary lines. They provide a truly national

background for research projects which also is difficult as universities
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in Canada, regrettably but inevitably, become more regionally oriented
because of the predominance of provincial financing. Private organizations
also provide to government a means of conducting research on a truly
objective basis, unfettered by the existing policies and practices of
government and, in some types of work, at considerably lower cost than

the government could achieve if it did the job itself.

25. As examples, the Institute operates annually two summer research
stations which provide logistic support, scientific equipment and general
scientific guidance and coordination to a wide variety of research
projects. At the larger station in the Yukon Territory some Institute-inspired
programs are conducted under direct control of the Project Scientists,
while others are initiated in the universities and are conducted under
detailed supervision of senior university scientists with only general
coordination by the Institute. At the smaller station on Devon Island in
the Arctic Archipelago, all project work is now initiated and supervised by
the universities. The Institute provides the logistic support. Each
station involves a minimum of capital investment as accommodation and
feeding are on an outdoor, field camp basis. The major costs are in
transportation to and from the station and for local transportation to
research sites in the vicinity of each base camp. Scientific quality is
ensured for the Institute by careful screening of applications prior to
acceptance by the Institute's Research Committee and general surveillance
of the work by the special Project Committees concerned. Both these
stations attract considerable scientific interest and their continuance for
several years appears justified by the research opportunities present in
their vicinities. However, because of their temporary nature, they can be
closed down and moved at small cost when their useful life comes to an end.
26. On the other hand private organizations are not in a position to
organize very large operations such as the permanent Meteorological Stations
in the Archipelago. This needs massive resources which only government can
command. The value of the Arctic Institute in this regard is its local
environmental knowledge and logistical capability which make it possible to
conduct relatively small operations at minimum cost, and to remain flexible

so that when the main thrust of research interest is exhausted, it can
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withdraw without abandoning any large capital investment. A university

is not organized to provide this sort of support and could do so only at
the expense of actual research work which would otherwise be carried on by
%8 trained personnel.

27. Through its wide contacts (Appendix A) the Arctic Institute

han a truly unique ability to bring universities research workers together
into multi-disciplinary teams, which at best one university could do only
very slowly, and governments could do only at great cost. It is able to
call upon the top specialists available for any specific problem not only
within Canada, but where appropriate from United States, Scandinavia and
other countries including the Soviet Union at times, to confer without
political or national restrair

28. The international character of the Arctic Institute is a great
advantage to Canada. When appropriate it can operate as a purely Canadian
entity. When it is useful, as is normally the case in £:let. 'Z. matters,
it can operate on an international scale and bring to bear on Canadian problems
world-wide experience. Canada has no monopoly on scientific talent and
money and has already benefited from AINA contacts outside her boundaries
(Appendix A). This also enables AINA to organize international conferences
on northern problems with attendance from many disciplines and many nations
and to run them at minimum expense and minimum involvement with ~=1' "o°1

hurdles.

The Financial Position of Private Institutions

29. The principal sources of private financing for non-profit
organizations are industry and foundations. In the present milieu,
educational and charitable institutions receive the majority of such
private donations. These causes have the main appeal, together with such
problems as urban crowding, pollution snd youth programs as they have a
direct visible impact on large numbers of people. Institutions such as
AINA have always been significantly dependent upon government, and as
more and more demands are made upon corporations and foundations for funds

for the immediate and directly apparent causes, their dependence increases.

20648—43
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30. If the need for northern research is accepted, governments must
then accept a major role in its financing. If the role of the private
institution is accepted as a valuable and indeed an essential complement
to government, industrial and university research, then the government must
recognize its importance and provide operating grants to keep them going.
31 As the principal private non-profit research organization
interested in the North, the Arctic Institute has already achieved much

in the furtherame of northern knowledge and in the development of mature
scientific specialists. As actual development moves rapidly northward,
however, it is not sufficient to carry on at the present level of activity.
Every agency with any degree of experience in arctic operations is flooded
-th demands for advice and assistance today as a result of only the very
spectacular petroleum finds in Alaska.

32. Also coincident with the sprcad of development is the threat

of irreparable damage to portions of the environment through pollution

and through unthinking and ill-advised movement through and construction
on muskeg and permafrost areas. And, as Canadians move northward for short
or long term residence in the North, the need to improve living conditions
becomes more pressing and the contrast between the standards demand-.’ by
southerners and those at present possible for the native people of the
North becomes more clear.

33. As noted in Appendix A, the Arctic Institute now has very little
permanent scientific talent on its staff. Its method ofoperation, relying
on voluntary control and advisory groups for policy and for scientific
guidance has been satisfactory until recently. For actual project work

it has been able to attract good scientists for short term employment,
chiefly during the summer field season. This system is already proving
deficient as longer term, more complex programs are planned, such as a
proposed major transportation study and the programs of continuing study
of northern communities and of native education upon which AINA is now
embarked .

3k, One course that is being considered to permit this Institute to

measure up to the demands of the future is the acquisition of a staff
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scientific group. It is not desirable to bring scientists permanently on
to the staff, Lowever, except perhaps in a few special cases. Scientists
would be able to avoid loss of career opportunities and contact with

their disciplines and would remain up to date, if they were seconded from
universities or other agencies to AINA for periods not exceeding two years
during which they would work on the conception, planning and scientific
coordination of Institute major programs. These will be of an inter-

or multi-diseiplinary nature and the ideal appears to be a group of five

or six, representing a mix of the key disciplines in the physical, biological
and social sciences.

35% Such a team would be able to plan and implement programs
covering the very wide range of disciplines and subjects with which this
Institute is required to deal. It would maintain the Institute's high
standards, and individuals in the group would be chosen for their abilities,
their desire for a period away from personal research and yet be able to
return to their parent institutions after such an interval, to resume
active research, and teaching if appropriate.

36: It is by some such expansion that this Institute plans to
enlarge its programs to meet the needs of northern research and development
in the future. Obviously this would require enhanced financial support.
37. This brief has dealt largely with the Arctic Institute of

North America rather than more generally with the problems of private,
non-profit organizations because it is the only institution in Canada
devoted entirely to northern research and development, which is not
supported either by a university or by industry. Its problems therefore

are unique and its value to Canada is unique.

Examples of Northern Research Requirements

38. Appendix B sets forth briefly some of the main problems now

foreseen and requiring study in the interests of northern development.
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The Arctic Institute Brief

39. This Institute desires to present its brief at a public hearing,

to the Senate Special Committee. Institute personnel who will appear are:
Dr. Trevor Lloyd Chairman, Board of Governors, AINA
Dr. P.D. McTaggart-Cowan - Governor, AINA
Brig. H. W. Love - Executive Director, AINA

Lo. Depending on availability at the time of the hearing, the

following will also appear in order to assist in discussion of the Institute

Brief:
Dr. M. J. Dunbar - Governor, AINA
Miss Moira Dunbar - Governor, AINA
Dr. Diamond Jenness - Fellow, AINA
Dr. Olav Lgken . Fellow, AINA
Dr. Svenn Orvig - Governor, AINA
Dr. E. F. Roots - Governor, AINA

Curriculum vitae for these are contained in Appendix C.
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ARCTIC INSTITUTE OF NORTH AMERICA

Briof to the Senate Special Committee
on Science Policy

The History, Organization and Activities of
The Arctic Institute of North America

origins
1 The Institute was founded in 1944 and incorporated in 1945 by
Act of Parliamont in Canada, It is a Canadian corporation in the full
senso of this phraso; it is private and non-profit, and honce classod as
“Charitable® for taxation purposos in Canada, The founders numbered
thirty-eight in all, of whom eighteen wero Canadian, oighteen American,
ore British and ono Danish, Among the Canadians wero such notable names
as J. Robert Beattie, then Deputy Governor of the Bank of Canada,
Dr. Charles Camsell, thon Deputy Minister, Department of Mines and
Resources and Commissioner N.W,T., Philip A, Chester, then General
Manager Hudson's Bay Company, Dr. Raymond Gushue, then Chairman, Fishery
Products Committeo, International Emergency Food Council, Arnold D.P.
Heeney, then Clerk of the Privy Council, Dr, Hugh L, Keenleyside, then
Assistant Undor- Secretary of State for External Affairs, and Dr. C. J.
Mackenzio, then President, National Rosearch Council, It is interesting
that with such a weighting of senior government officials, the founders
always contemplated a private institution which would have the closest
possible relations with other similar organizations both within North
America or abroad and whother private or governmental, and yet would be
indepondont,

Control and Managemont
2, The Instituto was also incoporated in the State of New York

in 1945; the official document onacting this was precisely similar to tho
Canadian Act in all but the legal details, The U,S. Corporation was moved
to Washington, D,C. in 1967, There is one Board, one group of Officers
comprising an Executive of the Board, one sot of policy and control
committees, The Board meets twice annually as the Canadian corporation,
thon dissolves and in one simple motion decrees that the deliberations of

the Canadian corporation are applicable to the American. In the exercise
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of their responsibilities Governors and Committee members act without
national identity. However, should a matter of purely Canadian concern
arise the Canadian Governors prevail, It is legally possible and is
within the policy of the Institute to form a wholly Canadian subsidiary
or other unit if a need should arise,

a5 The Institute’s scientific capability lies in its Governors,
Committee members, 250 Fellows, who are elected by the Board, and approx-
imately 1700 Associates. The Board and Standing Committees establish
policies and general and specific direction as necessary and Project
Committees are appointed to oversee specifie important projects of
research, publishing, conferences and so on, Members of all of these
bodies serve voluntarily without remuneration,

B The operations of the Institute are carried out by a permanent
staff headed by an Executive Diroctor at the Montreal Headquarters Office,
with an Office in Washington, The staff is primarily administrative and

is about equally divided between Montreal and Washington. The Library,
with a full time staff of three, is in Montreal, and most Institute
publication work is centered there including the journal Arctic, which has
a full time Editor. In Washington there is a particularly heavy accounting
load to meet the requirements of U,S., Government contract administration.
Both offices use part-time employees in junior positions to meet adminis-
trative needs and both have some senior part-time employees. Dr. John C.
Reed, formerly Executive Director, is the Institute Senior Scientist working
out of the Withington Office. A few other scientific and technical employees
who normally are engaged on Institute projects sometimes are carried on
office strength, The specialized staff employed to compile the Arctic
Bibliography in the Library of Congress, Washington, numbers five full
time experts who are considered as Project staff, although they are virtu-
ally permanent,

S The Institute owns its own building in Washington but rents
space from McGill University in Montreal, Salaries, office space and
office expenditures, travel, legal and audit fees, insurance and other

administrative costs amount to approximately $300,000 in the 1968/69



Science Policy 7429

budget. It should be stressed that administrative costs include a
substantial amount of staff effort for such activities as committee
meetings, conferences, preparing briefs and surveys and handling enquiries,
which are an important means of performing the Institute®s function as

the leading communicator in northern science. This has been held

constant or slightly lower than previous years by economies in travel

and by accepting staff shortages, despite generally rising costs.
Obviously it must rise in future to keep salaries competitive and to meet

minimva needs,

Achievements

6. In twenty-four years of active contribution to northern

knowledge, the Institute has achieved a great deal:
(a) It has been a significant factor in creating
the inecreasing interest and awareness of Canadians
of the potential of the North.
(b) It has awarded some seven hundred grants-in-aid
through which several hundreds of researchers have been
attracted to and have become knowledgeable about the
North, An appreciable portion of Canedian Government
and university scientists in disciplines such as
physical geography, glaciology and oceanography have at
one time held Arctic Institute grants.
(e) It has established a number of substantial research
projects that have concentrated research in special
regions and provided scientific training to hundreds of
participants as well as adding to knowledge. The
Institute pioneered arctic glaciology with its Barnes
Icecap Expeditions of 1950 and 1953.
(d) It has published the results of many research
projects - those of the Institute’s grantees and of the
Institute®s projects as well as those of others - and

now publishes annually some 2,500 printed pages.
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(e) It has created an outstanding library with an
unexcelled collection of regional literature.

(£f) It has contributed to education within many
universities and through its own courses and programs.
(g) It has acquired an expert staff, experienced in
organizing research projects and with the ability and
goodwill to enlist the participation of top-ranking
scientists and specialists to assist with any polzr or
northern problem.

The Scope of Institute Work

(8 The “Proposal® drawn up by the founders of the Institute

in 1944 emphasized that its studies should be coordinated with work already
under way to ensure that these studies would be systematically designed to
obtain answers to major questions called for by any intelligent and orderly
development of the North, These, the Proposal said, would involve three
main things: ¥(a) general research into the natural conditions of the
North; (b) studies applied to specific problems of the development of

the Arctic and arctic living; and finally, (c) a broad study of the
relationships of the arctic regions to the physical, social and economic
problems of the world as a whole", The Proposal then went on to outline

in considerable detail the general scope of activities within the two
distinct aspects involved - pure research and applied studies in both the

natural and social sciences, with some special emphasis on the latter.

Government Relations

8. This same original proposal also emphasized the great
importance of having the goodwill and cooperation of govermnment, if its
work in such fields was to be effective, and the consequent need of olose,
frank and mutually helpful relations with every type of government agency.
Many things have changed since the Proposal was written, but this
continuing requirement certainly has not., Canadians are much more aware
of the North; the Government of Canada is much more activ> in the North,

in its large geological and topographical surveys, its other scientific
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programs and its measures of assistance to industry engaged in resource
development. On the social side, for many years it has recognized and actively
pursued its major responsibilities for administration and for the well-being

of people of the North, This was not the case in 1944, Also much of the
necessary preliminary rosecarch and gathering of data has now been accomplished,
not only by government but with the help of univorsities and agencies

such as this Instituto, so that tho Arctic is better known. Because of

this and because of the development in transportation technology, no part

of the Arctic is inaccessiblo.

9. Despite these and other changes, however, the objectives

and scopo of tho Institute romain valid today, although priorities and
emphasis have altered from program to program as knowledgo and experience has
developed, Certainly there has been no change at all in the need for

close collaboration by the Institute with tho Government of Canada.

This has, in fact, grown steadily with the increase of Government activity.
The Institute has endeavoured to stay abreast of thinking in those Depart-
ments and agencies concerned with the North - Indian Affairs and Northern
Development, Enorgy, Mines and Resourcos, Transport, Defence, Agriculture,
External Affairs and, of course, the National Research Council, to

mention some., This has becn done by having amongst its Governors and
Committee membors, both scientific and administrative officials of the

Government, as well as others who are in touch with Government work. The
Institute also attompts to keep in personal contact with key individuals,

from Ministors of the Crown down, in order to assess against government
noeds, the typo of work it should be doing and to make known to the
Govornment tho Institute's potential value, This has been done with
considerablc success - the existence of goodwill and very substantial
understanding and support by Government is apparent. Nevertheless as the
activitios of government agencios and the numbers of people involved

in northern affairs inc-ease, there is incroasing difficulty in ensuring
that the Instituto is considered for all those services which it could
porform in furtherance of national objoctives in the North.
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Relations with Universities

10, As with governments, it is important that the Institute keeps

.abreast of what is going on in the universities - who is active in

northern studies; who is in need of assistance; what research is under way
at the moment; what plans are being developed for the future., Further,
the Institute must know who has competence in each of the many disciplines
concerned with northern studies as the universities are the prime source
of experts for work on Institute projocts and of reviewers for its
publications, its proposals and its research reports. The location of
the Institute in Montreal makes liaison with the Governments more
difficult but groatly facilitates its university relations because
Montreal is a major centre of academic no=thern work, and is an inter=-
national ecity with frequent, broadly based scientific and technical
meetings., This location has led to mutually advantageous arrangements -
for instance MeGill does not duplicate the Institute’s library holdings
which serve MeGill students freely as well as other students in the
Montreal area and all Institute Associates and friends. The Institute has
growing relations with all the universities in Montreal, as it has for
many years with Laval,

11, Again, as with governments, the Institute attempts to develop
and maintain its university relations throughout the country by personal
contacts and by attracting onto its Board and Committee leaders in
northern research in the universities. Also, the Board elects Fellows,
who now number about 250, on the recommendation of other Follows for
distinguished contribution to northern science and development. Such an
honour carries with it an implied obligation, which is always willingly
accepted to serve the Institute. Many Arctic Institute Fellows are in

universities, thereby enlarging the Institute’s contacts and goodwill.

Industrial Relations

1. The Institute also maintains contact with those industries
which are active in the North. Generally these are the mining,
petroleum, transportation and related engineering companies, plus some

merchandising and some financial companies. Significant but not major
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financial support is derived from such contacts. The Institute is able to
offer advice, contract research, library and bibliographic services and
general information,

13, Contacts with industry from the Montreal Office are generally

to Canadian industry and from the Washington Office largely to industry in

the United States., However so many of the major compenies with which the
Institute is concerned operate in both countries that there is really
1little distinetion possible, and frequently a national distinction is
undesirable, Industrial contacts by the two offices is therefore closely
coordinated by one staff member under tho supervision of the Executive

Director.

Relations with United States

14, The Institute maintains in so far as it is possible, similar
relationships with U.S. Government agencies including those dealing with
the Antarctic, with universities which have northern programs in the U.S.
and, of course, with its Fellows and Associates in that country.

15: There is not the same obvious national interest in the North

in the United States as that which exists in Canada. Northern and polar
research activities are concentrated in a relatively small portion of

U.S. universities and in government agencies are pretty well confined to
the Defense Departments, the Department of the Interior, for Indian and
Eskimo affairs, the Geological Survey and similar activities, the Department
of Transportation, the Departmont of Health, Education and Welfare,

largely for Indian and Eslkimo interests, the Department of Commerce to some
extent because of economic development problems, and the National Science
Foundation. All of these Departments have major interests elsewhere and

northern matters are frequently not of large concern. The State of

Alaska of course with its many agencies and with the special Federal
Government organizations operating there, lies entirely within the region
with which the Arctic Institute is concerned. The University of Alaska is
of particular interest in this regard.

16. Drspito the lack of a major national northcrn interest, the

agoncios listod do spend a very largo amount of monoy on northern rosearch

-
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and development studios, The Instituto, and through the Institute
Canada itsolf has received a great deal of assistance. Tho Instituto in
fact has boon able to attract U.S. monoy to research work carried out

in Canada which has had a very benoficial effect. Some notable examples
of this are: tho wide ranging seismology programs subcontracted

through the Instituto to a half dozen Canadian universities during the
poriod 1961 to 1968 with over $350,000 in funds providoed by the U. S.
Air Forco; The Middle North Tour in 1967 financed by U.S. foundations,

of which many of the participants were from Canadian univorsities; the
annual grants-in-aid program funded by the Officc of Naval Rosocarch and
the U.S. Army, and tho Institute’s major in-house projocts which receive
a variety of support from U.S. agencics. A recent illustration of how
this works involved five Canadian and U.S. university and government
oceanographic groups who wished to ront a submersible vessel to undertake
research in Baffin Bay, Because of conflicting government regulations
and the shortness of time it was impossible for all the groups to join
forces. The Institute was asked to help and successfully negotiated the
contract on behalf of all parties, The report of the PISCES operation will
appear in tho March °69 issue of Arctic.

a7 Ovir the past five years betweon $200-$300,000 annually of
U.S. agency roscarch funds have been spent on Institute projects in
Canada - this ropresents about 20% of an avorage yoar®s overall
expenditures on AINA project activity.

18, Many of these projocts, although carried out for logical U.S.
purposes havc had equal if not greator application to Canadian problems
and have sorved to develop scientific compotence in Canadian universities
and ir 'ividuals, There have beon occasions whon the Instituto has acted
as a bridge botween the two countries over which it has been possible to
transmit scientific and technical information, funds for work in Canada
which might not otherwisc have boen carriod out and a flow of scientific
and tochnical personnel, It should be pointed out that this has not
been in only one direction, Much Canadian sciontific talent has, through

the Institute, boen brought to bcar on programs of particular interest to
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the United States.

Intornational Relationships
19. Tho Institute always has onc Danish Governor because Greenland
is geographically a part of North America and because the Scandinavian
countrios have had long experiocnce in many of tho samc problems which
faco Canada in northemn development., Similarly, the Greenlander and the
Lapp have much in common with the Eskimo and Indian of North America,
Thore is, thorofore, much value in closc collaboration. The Institute
also is gradually developing working relationships with the Soviet Union,
So far this has beon particularly succossful in library oxchange
arrangements and in contacts betwoon individual scientists in Canada and
the Soviet Union. Perhaps the best expressions of the relationship which
is doveloping wore tho visit in 1963 of Academician P.A, Shumskiy of

tho U.S.S5.R. Acad my of Seiencc, who did an extended tour of Canada at
tho Instituto®s initiation, and moro rocontly tho month-long tour of

Dr. N, V, Grosswald, of tho samo Acadomy, during which ho visitod,
locturcd and conductod scminars at thirtoon Canadian univorsitios last
autumn,

20, Tho Institutc library actually has oxchangc arrangemonts with
somo twonty-sovon foroign countrios involving a vory large numbor of
ovorscas librarios, including many in tho Soviot Union. Thoro has boen

a suggostion that a branch might bc ostablished in Donmark to provido a
focus for Scandinavian Associatos and Follows of tho Institute., Thoro are
about 40 ovorscas Follows., The Instituto participates whenover cost and
circumstances pormit in sciontific mcetings on northorn and polar
subjocts whorovor they are held throughout the world, and the Institute
whonover possible includes in its conforencos, sominars and so on,
foreign spocialists from tho many institutions with which it has contact.
Tho Institute in 1969 has in its program five international conforencos -
ono, at the ond of Fobruary was on Community Dovelopment, and may lead to
subsoquent mootings. This was supportod financially by Indian Affairs
and Northern Dovelopment, togothor with Central Mortgage and Housing

Corporation, A socond on Transportation was hold in carly March,
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financed by the Canadian Transport Commission, the U,S. Coast Guard, and
industry., It attracted some 400 participants. A third is on Cross
Cultural Education to be held in August sponsored jointly by AINA and the
University of Alaska and financed by the Ford Foundation, with supplementary
grants from Indian Affairs and Northern Development and the U.S. Bureau

of Indian Affairs, and very significant assistance in the form of a full
time expert for sixteecn months by tho Governmont of Quebec. A fourth
arises from a Scandinavian initiative to consider international collabora-
tion in all northern social scicnece rescarch, and the last now contemplated

is on Icebreasking, in which the Department of Transport has shown interest.

The Value of the Instituto to the Government of Canada

21, The Arctic Institutc is in fact capable of bringing to bear
on any northern problem, specialists competent and oxperienced in all of
the sciontific disciplines and tochnologies. Spanning both tho natural
and social scicncos as it docs, and having such contacts throughout
North Amorica and indoed world-wide, there is no area of study in which
the Institute could not make a very substantial contribution to the
Canadian Governmont., Obviously the Govornment has at its disposal, and
should make appropriate use of researchers grouped in one university

or another; the professional consulting companies, and the large
contracting-consulting firms which exist, This Institute, through its
Board, Committees and Fellows, is particularly well suited to deal with
interdiseiplinary and multidisciplinary problqns beyond the range of
skills likely to be found in any single university or consultant‘s
office. Morcover, it has long exporionce in organizing complex programs
both from tho point of view of scientific management and logistics planning
in support of fiold activities,

22, Tho Institute®s library itself, the Institute’s range of
publications, and particularly the Arctic Bibliography, provide a major
source of scientific and technical information as well as historical
background and some works on the Arts, The Institute is cooperating
with the Seience Secretariat in its study of the holdings of scientific

and technical information in Canada, and the means to make these universally
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available, Coincident with this the Institute is ro-examining its own
ovorall information services with a view to modernizing them, When the
Science Secretariat reoport is roloased it is expected that the Institute
will bo asked to play a larger role as the source of northern geglon'l
information,

23, Another significant aspect is the supplement which the
Institute provides to the education of northern specialists. The Institute’s
Rosearch Committoe has a very high reputation, and its ratings of research
proposals arc valued. Although the total sum available for grants to
well-ratod applications is small, they provide a useful supplement to
othor funding sources and the Institute’s contacts, togethor with the
reputation of its Rosecarch Committoe, frequently make it possible to find
support for good projocts which otherwise might not be funded. The
Institute considers that its scrcening and rating procoss could be used
to advantage by other organizations, including Govornment, and that

the calibre of its Reosearch Committee is not likely to be excecded by

any other group, Further, in the field of education thc Institute does
provide modest support to some university programs such as the MeGill
University Geography Summor School, and the many symposia and seminars

and similar mectings which it sponsors or in which th~ Institute partici-
pates also make a significant contribution to knowledge. In such
activity stress is placod upon the young scholar and the noed for deveclop-
ing more northern spccialists,

24, Thore 1s also the aspect of bringing into Canada projocts
financed in the United States, together with a large input of knowledge
from the U,S. through contacts south of the bordor. This is not
"one-way", as has been pointed out, but in terms of rescarch dollars the
advantage is dofinitely with Canada. A large flow of information is

also gained from the Institute®s contacts outside North Arorica.

25, Consoquontly in any northorn problom which noods considcration
and study boyond tho eapacity of thc Govornmont agoneics by thomselves,

tho Institutc oan mako a contribution; boforc the Dopartmont of Indian
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Affairs and Northern Dovelomment at tho prosont time arc suggestions for
the oxchange of porsonnel, or the absorption within the Instituto of
government porsonncl for a limited poriod. Other proposals rolato to the
Institute’s ability to act as a consultant on such things as tho Frobisher
Dovelopmont projoct, tho Institute®s roadiness to do spocifiod Transporta-
tion studies for the Canadian Transport Commission and Indian Affairs

and Northern Devolopment on a consulting basis, and the possibility of
the Instituto preparing a primary and high school publication series on
the North in cooperation with tho Dopartmont of Indian Affairs and
Northorn Devolopmont, For somo northorn probloms tho Institute is

unquostionably the bost agency to supplomont Government.
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Appendix B

ARCTIC INSTITUTE OF NCRTH AMERICA

Brief to the Senate Special Committee
on Science Policy

Examples of Northern Research Requirements

Transportation
1. Some studies are of immediate urgency to support both

governmental and industrial decisions on the transportation systems to

carry arctic petroleum to markets.
(a) Research on sea ice - the future of arctic sea
transportation may well depend upon increased knowledge
here.
(b) Testing to determine the most suitable navigation
aids. It may prove feasible to utilize satellite
positioning supported by land radar targets.
(¢) Oceanographic studies, in particular hydrography
in the navigable channels in the western arctic.
(d) Improved ice reconnaissance year.round and
production of a much better seasonal ice atlas. This
will likely require better sensing equipment for
aircraft and satellites - possibly combined radar,
infrared and photography.
(e) More detailed topographical mapping particularly
to provide more accurate geodetic positioning of shore
lires in relation to the safe use of satellites for
positioning of ships.
(£) Continued research and assessment of overland
vehicles and air cushion vehicles particularly for
special roles over muskeg and delta terrain.
(g) A comprehcnsive assessment of the total northern
resource potential and an analysis of the alternative
transportation systems to most economically develop and

market such resources.

20648—51
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Conservation

2. There is evidence that pollution is becoming a world -wide
human hazard. Traces of insécticides have been found in arctic marine
species. The effect of the wrecking of a large tanker, or leakage from
a sub-surface oil well in the Arctic would be even more destructive to
marine life than in southern waiers because of the slow regeneration rate.
Human and industrial waste disposal also poses special problems in
permafrost regions. In the light of sad experience in other regions and
the value of the North for wildlife sanctuaries for biological preserves
and for recreation, it is imperative that these interests be protecied
in the development of northern resources. It is equally important that

such resources be wisely used.

Community Development

3 Social research is required into the problems of the

relatively small northern communities. The means must be found to
incorporate into architectural and engineering designs special features

to adapt them to the environmen® and to the needs of northern dwellers,
both the native people and the whites from the South. The Arctic

Institute has taken an initial step to develop a program with this object!-=
and has found widespread concern about these problems and widespread

interest in seeking solutions.

Native Bducation
L, In the past there has been no international approach to the
problems of educating northern native peoples (Indians and Eskimos)
despite the many similarities found in all the circumpolar countries.

Also analogies exist between the educational problems in the emerging
underdeveloped regions of Africa. South America, the Pacifir Tslands an?
s0 on. The Arctic Institute jointly with the University of Alaska

has taken an initial step to study these problems, commencing with a major
international conference in Montreal in August 1969. An eminent anthropolo-
gist who has devoted his life to the needs of the Eskimo suggests that a
crash program is necessary to train these citizens for employment, more

swiftly than is now possible.
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Poverty and Employment in the Arctic

S Thirty years ago the Social Science Council of Canada financed
a survey of health and education in Mackenzie District which was
instrumental in sparking the administrative revolution of the Canadian
Arctic after the Second World War. A ni:ilar investigation into poverty
in the Arctic and the present and future labour needs is now needed and

mght have equally salutary results.

Manipulation of Climate

6. There has been talk of large scale alteration of the climate

of the Arctic by major works such as damming Bering Strait as suggested by
the Russians. There is a possibility which is accepted by some experts,
doubted by others, that the Arctic Ocean ice cover is decreasing and

may eventually disappear. There is also the possibility that more limited
and hence more practicable measures which would conserve a relatively
small amount of heat would do much for arctic navigation. For example

the damming of Fury and Hecla Strait would prevent the flow of arctic
water into Foxe Basin and might materially improve #2c c-n”itions in that

Basin and in Hudson Bay.

Experimental Soil Formation

T. Experimental farms exist in the North and have been successful
in growing good crops of a wide variety. The particular limiting factor
to more agriculture in the North is the absence of good soil except in a
few restricted regions, chiefly because of glacial scarification. The
short season and climate are also limiting factors but seem to have been
overcome in some parts of Siberia where good soil exists. What are the
possibilities of artificial soil formulation? If there is an economic
possibility for the creation of soils, would the season and climatic

limitations permit agricultural development?
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I. SUMMARY

National prosperity is the key to the attainment of Canada's ma jor

social goals.

That prosperity depends heavily on the rapid and judiciously balanced

growth in all aspects of its scientific and technological resources.

Minerals are one of the most important natural resources in terms of
the national economy, the present and potential contribution to exports, the
continued high rate of regional development and the growth of transportation

and communications.

Consequently, towards determining the framework of a Canadian science

policy, the following basic recommendations are offered:

1. That preference be given to national objectives of a
predominantly economic nature.

2. That major consideration be given to the adaptation
of existing know-how from other nations, notably in
socio-economic fields such as pollution and space
science.

3. That highest priorities be assigned to those subject
areas which, by reason of natural circumstances, are
of unique importance and potential to Canada.

4. That, through the use of tax and other incentives,
the proportion of the national research and development
effort carried out by the industrial sector be
substantially increased.

5. That processes of communication between government,
industry and universities be greatly improved.

6. That early attention be given to the urgent need for
programmes oriented towards the requirements of
specific industries, as distinct from the major
national programmes advocated by the Science Council.

From the viewpoint of the mining industry, in order to maintain a
secure position in international trade, the most important specific objectives
are seen to be the following:

1. Improved sensing devices for the location of mineral

values.
2. New methods for the primary excavation of rock and ore.
3. The measurement and prediction of rock stability.

4. Methods for the improvement and control of mining
environment.
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Improved methods for the maximum beneficiation of ore.
More efficient and economical metals recovery processes.

Development of upgraded products for manufacturing
industries.

Development of automation.

Improved methods of transportation.
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1I. INTRODUCTION

1. THE MINING ASSOCIATION OF CANADA
The M.A.C. was originally incorporated as "Canadian Metal Mining

Association" under the Companies Act of Canada, with Letters Patent granted
on January 16th, 1935. The name of the corporation was changed to "The
Mining Association of Canada" under Supplementary Letters Patent granted

on March 10th, 1965.

It is the recognized national organization of the metallic and non-
metallic sections of the mining industry and is composed of companies engaged
in mineral exploration, mining, smelting and refining, who account for more
than 95 per cent of Canada's output of metals and major industrial minerals

(see Appendix 3).

The Association's main role is to project the views of the industry
on a national scale and co-ordinate its efforts with those of government
departments in regard to policies affecting exploration, mining and pro-
cessing, and the development of exports. Through its Research Division,
the Association also seeks to strengthen the technical awareness within
the mining industry through liaison with public research agencies and
universities and the monitoring and communication of the results of mining
research in this country and abroad. Major attention is also devoted to

the area of industrial wastes.

M.A.C. works in close co-operation with The Canadian Institute of
Mining and Metallurgy, the industry's professional and technical body, and
the Provincial Mining Associations across Canada.

2. DIMENSIONS AND SPECIAL CHARACTERISTICS
OF THE CANADIAN MINING INDUSTRY

(a) Output and Exports

Minerals constitute one of Canada's leading industrial groups. The
value of its current annual total output at $4.7 billion represents over 7
per cent of Canada's GNP. Canada is the world's leading producer of nickel,

zinc, asbestos and silver, the second largest prod of molybd

selenium, sulphur, titanium, uranium and gypsum, and it ranks high on the list
in the production of many other minerals, including copper, gold, iron ore,

lead, cobalt, magnesium, nepheline syenite, platinum group metals and potash.
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In 1968, the value of net exports of crude minerals (excluding oil
ans gas) amounted to $1,581 million. Shipments abroad of semi-fabricated
domestic mineral products were valued at an additional $1,795 million.

The grand total value of $3,376 million represented 25.5 per cent of
Canada's total domestic exports in that year. This was the highest export
yield of any resource-based industries and was exceeded only by the manu-
facturing industries group. This leadership performance of the mining

industry has been maintained over many years.

It is of the greatest national importance that little short of
60 per cent of Canada's total mineral exports finds a market in the
United States, thus effectively controlling our balance of payments

with that country.

(b) Regional Development
The mining industry's contribution to regional development is
exceptional. Nothing in the postwar period has in any comparable measure
improved the balance as between provinces and as between regions within

provinces.

Iron ore in Newfoundland, lead and zinc in New Brumswick, nickel
in Manitoba, potash in Saskatchewan, sulphur in Alberta, lead, zinc and
gold in the Northwest Territories have been the mainstays of economic

progress and of diversification in these areas.

A variety of other mineral developments in the outlying regions
of Quebec, Northern Ontario and the interior of British Columbia have

strengthened the unsheltered areas of the three largest provinces.

(c) Transportation

The industry's encouragement of transportation growth is also
remarkable. Since the end of World War II, more than 2,500 miles of
new railways have been laid to serve new mines. Many airports in the
Canadian northland were originally built to aid exploration work, and
today they handle a varied flow of cargo and an increasing number of

passengers.
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I Road networks are constantly being extended to bring our mineral
f resources within easier reach of their markets. New port facilities,
constructed especially to handle mineral and metal cargoes, have been

I established on both coasts, and the St. Lawrence Seaway system is,

of course, one of the principal routes for Canadian mineral products.

| Each year, crude minerals account for more than 40 per cent of

all the tonnage shipped on Canadian railways and inland waterways, and
this will no doubt increase as production rises, particularly of iron ore

in the east and potash and sulphur in the west.

Within a few years it is possible that pipelines may also be used
to transport ores and concentrates from mine to market or to a coastal port.

Research into pipelining of solids has been underway for many years.

(d) Manpower

The industry is very conscious of the fact that its continued growth
and the further development of its international stature must depend to a
ma jor extent on an increasing flow of young professional and technical men
from many disciplines being attracted to mining and making their careers
in it. Hence, through liaison with the universities, the technical schools,
and The Canadian Institute of Mining and Metallurgy, it encourages strongly
the development of policies aimed at promoting the scope and effectiveness
of courses of study concerned with the subjects in which mining is
essentially interested. The industry can indeed play an important role
in helping to solve what the Economic Council of Canada calls one of the
nation's greatest challenges: finding jobs for the wave of young people

now entering the labour market.

From the point of view of overall employment, recent statistics show
that over 130,000 Canadians are directly employed in exploration, extractive
operations, smelting and refining. Furthermore, the multiplier effect of the
industry is very substantial. Economists estimate that one worker in a
primary industry such as mining supports some five workers in associated

service industries and secondary manufacturing.

It might be noted that in 1968 average wages and salaries in the mining

industry were highest of any industry group in Canada. Since 1939 they have

risen 387 per cent, compared with a rise in the consumer price index of

145 per cent (source: DBS data).
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(e) Iax Incentives

As opposed to other resource-based industries (except oil and gas)
and manufacturing industries, mining is concerned with the discovery and
development of a raw product (ore in the ground) which is exhaustible and
non-renewable (wasting assets). This means that, whilst a particular ore

body is being extracted, pro d and cc d, a mining operation must

also undertake a constant search for new materials, and furthermore it
cannot be assured of finding them. This naturally involves a very high
risk. Before a worthwhile discovery is made, much expenditure can and
does extend over years of often fruitless though inevitable exploration.
And it should be noted also that, once a discovery of value has been made,

vast amounts of capital are immediately required to bring it into production.

It is in recognition of these very special characteristics that
Canadian tax legislation has developed over many years of experience
a number of incentives to encourage increased development of mining

and to offset the inherent and unavoidable disadvantages.

It is to be noted that every major mineral producing country makes

provisions of a similar nature.
The basic tax incentives presently applicable in Canada are:

1. Percentage depletion allowances on the aggregate of
the profits and losses reasonably attributable to
the mine production, and

2. a three-year exemption from income tax for new mines.

Depletion of an ore body is considered as a proper cost to be allowed
before determining the profit from the winning of the ore. This recognizes
the difficulty of determining the cost of any specific ore body and contains
elements of equity since it is an attempt to allow the taxpayer to recover a

portion of the income as a return of capital laid out to discover a mine.

As for the tax exemption, this practice was originally introduced
as a temporary measure in times of national crisis - economic in the thirties
and defence in the forties. It proved so successful in generating exploration
activity at minimal cost to the Treasury that, following the termination of
World War II, the provisions of the Income Tax Act under which the three-year

exemption is provided were revised and extended on a permanent basis.
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These provisions have had a material effect on the value of new

mineral discoveries.

It is quite evident that without these incentives the Canadian
iron ore industry, whose output value in 1968 was $556 million, would
not have been developed because many of its ore deposits, though large,
are low-grade and would have proved uneconomic. It is also probable
that Murdochville and its Gaspé Copper would not have seen the light
of day and that we would not have a thriving Thompson in Manitoba.
Neither could we have expected further large-scale nickel producing
operations in the Sudbury Basin of Ontario, the major potash mining
developments in Saskatchewan, and the many promising lead, zinc, copper,
asbestos and molybdenum developments in British Columbia. In fact,
it can be said that the incentives have turned worthless rock into
valuable ore, and that the legislation providing them constitutes one

of the most successful national policies in the history of Canada.

(£) Exploration
As indicated above, exploration is the lifeblood of the industry

and has been greatly encouraged by the existing tax incentives.

At the present time, exploration expenditures in the industry are
running at the rate of about $80 million per annum (source: DBS data).

It is expected that by 1975 this figure will approach the $100 million mark.

In the future, the industry will have to rely mainly on large low-
grade deposits as opposed to small to medium-sized relatively high-grade
ones. To find them, increasing emphasis will be placed on the inter-
dependence between geology, geophysics and geochemistry. There will also
be a steady increase in costs, because searching will take place in more

remote areas or at greater depths, using advanced and expensive techniques.

(g) Research and Development
The Canadian mining industry is very much aware of the value of
research at every stage of exploration, development, production and pro-

cessing. It is indeed a striking example of an industry where scientific

as well as other technological adv are aged and play a most

important role.
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In 1967, more than $45 million was expended by the Canadian mining
and smelting industries on research and development, of which approximately

85 per cent was spent in Canada (source: DBS data).

Industrial waste is also a matter to which the mining and associated
industries are giving major and increasing attention. Particularly through-
out the past three decades, much progress has been achieved through improved
methods of the roasting of ore, the conversion of off-gases into useful by-
products, the collection of dusts, the increased removal of acid-forming
constituents from solid waste products, and the return of waste solids to

underground openings.

As the result of these past efforts and developments, the mining
industry is in a better position than some others to contribute effectively
to the current national pursuit of an improved environment. Material progress

is being made in controlling all aspects of environmental pollution.

A good deal of progress has already been made in the stabilization
and reclamation of solid waste products and the wastes from milling
operations; it has been shown possible to cultivate grass and grain on

these structures.

Where the design of new operations is involved, particular attention
is being given to plans for immediate as well as long-term protection against

all aspects of pollution.
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III. BASIC RECOMMENDATIONS FOR A CANADIAN SCIENCE POLICY

REC NDATION NO. 1
That preference be given to national objectives
of a predominantly economic nature.

It is our conviction that major social goals such as health, high
life expectancy, education and personal development, personal freedom and
national security can only be attained through national prosperity.

In turn, the prosperity of this nation will depend upon a rapid and
judiciously balanced growth in all aspects of its scientific and techno-

logical resources.

RECOMMENDATION NO. 2

That, in the establishment of priorities, major consideration
be given to the possibilities of adaptation of scientific data
and technological know=how from other countries. This applies

notably to those socio-economic objectives related to pollution
abatement and environmental control, water resources management,

municipal development and remewal, and space science.

We submit that it is of the greatest importance to recognize that
Canada is in unique geographic and economic proximity with the United
States - a country with social objectives generally similar to our own,
but more pressing. Furthermore, in that country a research and development
effort upon a scale many times greater than our most hopeful future level

is already being brought to bear on such major social goals.

At the same time, these goals are involved with what are estimated

to be among the most costly of potential national research programmes.

Because we believe that many of the results of the research and
development carried out in the United States in these fields can be
successfully adapted to Canadian situations, we submit that a national
science policy for Canada should not place such social objectives above
predominantly economic ones from the standpoint of research expenditures,
but that we might better utilize our national funds in doing those things

we need to do for ourselves.

Indeed, under the existence of an unfavourable gap between Canada
and the U.S. of about $1,400 in per capita national productivity (as for

1968), our funds for national research are more limited.

7453
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An important consideration associated with this general concept
is the capability to adapt. In line with those circumstances associated
with the Canadian gap between applied research and the actual production
phase (further described under Recommendation No. 4), we may not always
possess the ready capability for the most efficient adaptation of existing
technology. This is sometimes exemplified by a tendency to scale down in
size without modifying and diversifying the process and equipment to satisfy

the pattern of a Canadian market.

In any case, the strengthening of our capability to correctly adapt
will be a less eostly and, at the same time, more productive principle than

starting research from scratch.

Thus, in the field of space science it is justifiable to carry on
sufficient research to develop a Canadian capability to adapt and operate.
We need to have space corridors and satellite communication systems.

We suggest, however, that it would be injudicious to launch and maintain
a massive, national research programme aimed at the development of the

needed hardware.

Whether the objectives be social or economic, Canada certainly
cannot at this time afford to do research which is unnecessary or the

results of which will be either obsolete or repetitious.

Within the context of Recommendation No. 2 we would add our belief
that Canadian universities graduate engineers able to perform efficiently

in industry and elsewhere.

RECOMMENDATION NO. 3

That highest priorities be assigned to those subject areas
which, by reason of natural circumstances, are of unique

importance and potential to Canada.

We fully recognize the significance within a national science policy

of the major national programmes recommended by the Science Council.

From the point of view of our industry, we believe that, of the major

programmes presented, first emphasis should be placed on transportation.

The extent to which much of northern and regional develofment and the
elimination of economic disparities within the nation will depend upon trans-
portation,together with the exploration and development of mineral values,

is a matter worthy of the most serious consideration.
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We are of the opinion that government science expenditures have not
been sufficiently directed towards those areas in which this nation can

develop its greatest positions of strength in the world market place.

Therefore, the implications of Recommendation No. 3 are notably

oriented towards minerals development, for the following reasons:

(a) The importance to the national economy.

(b) The present and potential contribution to exports.

(c) The high growth potential involved.

(d) The high potential for up-grading and diversification.

(e) The inadvisability of being overtaken by superior
foreign technology, in the absence of a stronger

Canadian policy and effort.

(f) The high scientific potential of competing countries
in this sector of natural resources.

(g) The possibility of making technical advances in this
sector beyond those which have been made in other
countries.

" (h) The high rate of expansion of markets for metals and
other mineral products.

(i) The increasing degree to which technological progress
in the resource industries is based on science, and
the high potential of the minerals industries for the
utilization of technical manpower.
We would add the important comment that the portion of our foreign aid
to developing countries which is allocated to mineral resources development

could be rendered much more effective under the existence of greater national

programmes in Canada, in this sector.

Summarily, we believe that in the face of possible future common market
developments and global, economic trends, Canada should place first emphasis

upon those fields in which she can, for special reasons, excel.

RECOMMENDATION NO. &

That, through the use of tax and other incentives,
the proportion of the national research and development
effort carried out by the industrial sector be substantially increased.

The achievement of a nation's economic and cultural objectives depends
to a very large extent upon its ability to take advantage of technological
achievements. It should be noted, however, that much importance must be given

to the phrase "take advantage of".

20648—6}
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The fact is well documented that the level of total spending in
Canada on research and development is not and has not been as high as
in some other developed nations. Nevertheless, we have not been without
a major scientific effort during the past three decades and, as is also
well known, the larger part of the total effort has been carried out in
federal departmental agencies and in the National Research Council

Laboratories.

While we would not depreciate the practical contributions which
have been made by these agencies throughout the years, nevertheless we
are of the opinion that they have been substantially fewer in number and
more restricted in fields than should be consistent with the total nationmal

expenditure involved.

We suggest that a gap has for too long existed between the prosecution
of relatively "basic", as well as so-called "applied" research - as carried out
in government agencies and often in universities - and, at the other end,

technology in plant.

Within this gap there has been an untended area which, in a general
way, encompasses the phases of applications research and engineering design

and adaptation - necessary steps towards a workable technology.

While we would not presume herein to suggest and develop all of the
reasons for the existence of this gap, we are of the opinion that a lack of
sufficient common interest and effective communication between government
research agencies and the industrial sector has resulted in a less than

desirable efficiency in the utilization of the results of research.

We submit that the principle of government funding in industrial
laboratories of more applied research, and especially of the development
phases of national programmes and other investigational work, would
(a) improve the efficiency of research through close orientation to
the objectives, (b) allow prompter and continuing economic appraisal
of processes and products, and, through similar means, earlier perception
of the cut-off point of unproductive or inadvisable projects, (c) benefit
the scientific texture of industrial laborateries and their overall
potential for private research, (d) promote the introduction of research
into valid, though small organizations, (e) improve communication between

industry and other research agencies.
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In this context we would also submit that, within the major objectives
and guidelines of a national science policy, industry is itself in the best

position to choose the projects for research.

We would recall and emphasize that it is usual for industry to look at
research in a context characterized by a number of distinguishing features,

of which the two most important are:

(a) R and D is an investment.

(b) R and D's objectives are always analyzed according to

criteria dictated by the concepts of reward, risk and
consequences. -

Within Recommendation No. 4, the first characteristic (a) is particu-
larly important since it explains industry's reluctance to support long-range
R and D projects in the face of competing opportunities for investment in
other areas, such as increased production, promotional campaigns, exploration
or solely financial investments. Returns from these are generally more
predictable than those from long-term R and D projects where the pay-offs,
though sometimes potentially larger, are less tangible and involve long

waiting periods.

Corporate management's willingness to support a reasonable amount

of short-term research is, by the same token, explained.

We would comment as below upon the main, current government programmes

of financial assistance to research and development in industry.

Industrial Research Assistance Programme - IRAP:
Though it is one of the more successful schemes, we suggest that it
suffers from a number of defects, chief among which are:
(a) A five-year limitation on duration of support, which
should be eliminated.

(b) It supports only additions to the basic staff con-
tingent.

(c) The level of government funding is too low
(currently about $7,000,000 per year).

Defence Industrial Research - DIR:

Though also partly successful, we believe the limitation on duration

of support should be removed.
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e Industrial Research and Devel t Incentives Act - IRDIA:

While the grant of 25 per cent of the capital cost of research
(building, equipment, etc.) is helpful to industry, the grant of 25 per cent
of the operating cost is much less attractive because:

(a) It applies only to the increase in research over the

preceding five years and therefore requires sizable
annual increases in R and D to be of assistance.
It is recommended that the moving base be eliminated.

(b) The administrative costs are excessive.

(c) The requirement that the results of research should
be first exploited in Canada is too restrictive.

(d) The definition of the type of R and D activity which

qualifies is too restrictive.

However, much more important to the economy than the research and
development coming within the financial assistance discussed above, is the
practical implementation of the results. More than 90 per cent of the cost
of the total process of innovation lies in the engineering and design,

tooling, production start-up and marketing start-up phases.

Programme for the Advancement of Industrial Technology - PAIT:
This plan is, we realize, in partial recognition of the importance of

the fact just stated above.

However, in the face of the numerous conditions and restrictions of this
plan, viz. the repayable feature under an effectively high interest rate, the
restriction in respect of "special purpose equipment", the restriction to initial
exploitation in this country and the excessive administrative costs - this plan

is of limited assistance indeed, except in the unlikely case of failure.

While it is probable that an improved form of PAIT, less restrictive
and with no interest rate, would be useful in some cases, it would still fall
far short of the level of assistance required by much of Canadian industry

in the face of mounting competition from abroad.

It is clear that government support for innovation must be an across-

the-board effort, not merely the support of research and development.

Finally, within the scope of Recommendation No. 4, we submit that
the amount of basic research carried out by government agencies should be
substantially reduced, and that such fundamental work should be moved into

the universities.
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RECOMMENDATION NO. 5

That processes of communication between industry,

government and universities be developed so as to be
effective for the most judicious adoption, efficient
prosecution and maximum exploitation of research and

development efforts.

We have already suggested that a major reason for the low frequency
of exploitation in the past of the results of research carried out by, e.g.,
the National Research Council of Canada, is the lack of effective communi-

cation between this research agency and the industrial sector.

In a broader sense, however, we recognize that there is no real
barrier between industry, government and universities, but rather a lack

of communication arising from a lack of common interest.

We suggest that contract work of clearly identified programmes,
awarded by a government agency to the three sectors according to their
respective capabilities and research interests, could accomplish much
towards establishing common interests and effective communication.
Working together on different aspects of the same problem would draw
the sectors into the closer contact required for the improved efficiency

of each.

While we do not propose herein to pursue in detail the methodology
of effective communication processes, we would note that the National
Advisory Committee concept can be effective in the adoption phase and,
to some extent, in the active prosecution of research projects and pro-
grammes. Such Committees should contain strong industry representation.
There has not yet been time to assess the effectiveness of the recently

inaugurated National Advisory Committee on Mining and Metallurgical Research.

However, in initial concept at least, such an advisory body is not
designed to perform the total communication function between the research

agency and the potential developer and manufacturer.

While improvements in information facilities may help in the
effective closure of this gap, we suggest that further methods must be
found for the maintenance of close liaison between industry, the universities
and other research agencies for the maximum utilization of the results of

investigational work.
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In addition to contracting of organized programmes as discussed
above, such methods might involve other co-operative projects, exchange

of personnel and, in all cases, greatly increased dialogue.

In any case, there must be involved the conscious orientation of

university and government research staff to industrial objectives.

Without the co-operation, co-ordination and full briefing of all
sectors, none of the purposes of our basic recommendations can be satis-

factorily achieved.

With regard to foreign technology, it is felt that much more is
actually available than is generally known. There would appear to be
great need for better information systems, including considerably improved

translating facilities.

RECOMMENDATION NO. 6
That early attention be given to the urgent need

for programmes oriented towards the requirements
of specific industries, as distinct from the major

national programmes advocated by the Science Council.

While we consider that it applies to numerous industrial segments,
we submit that the minerals industry has a pressing need for the solution
of problems which are shared by its components, but are too complex and

costly for effective research by any one organization.

Such programmes are of medium size in comparison with major national
programmes, though are still of such magnitude as to require full government
funding of contracts awarded to industry and universities, as well as to

government agencies.

It is suggested that such medium size programmes could be implemented
more quickly than national programmes and administered within existing

facilities.
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IV. SPECIFIC SCIENTIFIC AND TECHNOLOGICAL OBJECTIVES
OF THE MINING INDUSTRY

1. To develop improved sensing devices
for the location of mineral values,
including the progressive exploration
of existing underground ore bodies.

From the viewpoint of surface exploration, much of the future of
Canada's minerals development will be associated with more and more

difficulty in finding ore.

The development of improved sensing devices for this costly phase
of minerals development represents a field of research with a very high

potential of reward.

It is furthermore clear that the efficiency of primary ore extraction
can be significantly influenced by improved means for the prediction and
selection of ore encountered during the progressive working of an established
deposit.

2. New and improved methods for the
primary excavation of rock and ore.

We have first of all in mind improved methods for the primary breakage
of ore. A desirable method would, for example, likely depart from the con-

ventional use of chemical explosives.

Not only in itself but from the point of view of its potential effect
upon handling and transportation, dust, fumes, noise, service facilities,
control of rock stability, selective mining, etc., the development of improved
methods of breaking rock and ore is of the greatest importance to the efficiency
of the excavation process. It may, of course, equally apply to the excavation
processes involved with other resource development, ground and underground
transportation and other public works projects.

3. Practical methods for the measurement of
rock behaviour and for the forecasting

of the stability of mine openings.
Such problems fall largely within the field of study of applied rock

mechanics. Once again, they are to be found in numerous construction fields,

as well as in the mining industry.
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4. Methods for the improvement and
control of mining enviromment.

Towards higher environmental standards in mining and in the other
areas noted above, many disciplines will have to be brought to bear.
5. Improved methods for the maximum

beneficiation of ore.

This area has, as is known, been an active one for many years with
respect to research and development work. However, the full and efficient
utilization of Canada's mineral resources will, to an important extent,
depend upon both the physical and economic capacities of mining and milling
lower grade ores, found at greater depths. A substantial and sustained

research effort will be required to achieve maximum success.

6. Development of more efficient and
economical metals recovery processes.

We refer to the smelting and refining phases with special mention

of hydro-metallurgical processes.

7. Development of new or up-graded products
for utilization by manufacturing industries.

This is an area of research and development of great potential
importance in increasing the national product value of the minerals segment
of our economy.

8. To achieve a degree of automation in both underground

and surface operations which will represent increased
efficiency in mining systems, including maintenance

and in the deployment of labour.

While the general nature of our '"Basic Recommendations" did not allow

specific mention of the importance of developing the field of computer techno-
logy, we are, nevertheless, alert to its potential contributions to the
minerals industry. In a similar way, the achievement of a considerable degree
of automation is an important element in the efficient system and this is
especially true in the case of a system so dependent upon queueing as is the

total mining operation.

Considerable development work is needed on equipment to provide much

further automation within the industry.
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9. To improve methods for both the primary (underground
and open pit) and secondary (surface) transportation

of ore and final products.

In the primary extraction process, i.e. the breakage of ore and its

transportation to the point of subsequent trating pr » the
transport phase may represent 50 per cent of the costs of ore extraction.
It is therefore clear that problems of materials handling demand much future

attention.

In the case of very large and possibly low grade, open pit workings
and in future requirements to mine at great depth, such problems take on

even greater proportions.

The physical and economic problems involved in surface transportation
in remote regions are obvious and well known. The resolution of such problems
will be decisive in many instances of the future development of Canada's

mineral resources.
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V. APPENDICES

1. MINERAL PRODUCTION OF CANADA BY KINDS, 1967-1968
(Preliminary Estimate)

1967 1968
QUANTITY VALUE QUANTITY VALUE
dollars dollars
Metallics

Antimony cececcosssssce 1be 1,267,686 671,874 1,124,000 595,720
Bismuth seeesaossesen et 668,476 1,918,951 639,866 2,435,399
Cadmium «eccovceeceacs " 4,836,317 13,541,688 5,437,917 15,287,811
Calcium .ceedsmsnsasees " 543,692 535,509 445,612 421,756
Cobalt csseecssesssion 3,603,773 7,352,433 3,488,656 7,490,060
Columbium (Cb205) ..... " 2,159,557 2,404,475 2,118,000 2,393,340
COPPEX  eossssasessess " 1,226,627,725 582,585,272  1,233,152,827 593,083,576
Gold “himense duslend Oy ogs 2,993,366 112,999,568 2,748,333 103,639,636
Indium .eeedeeniegndrntt 4 . i o .o
IXOn OF@ sessessscscsse LOD 42,317,800 470,121,685 49,373,329 555,912,519
Iron, remelt <esseccecss M % 18,584,745 ate 22,523,000
Lead . »ossisoblsmnisine obsen b 635,926, 511 89,029,711 693,760,476 93,796,415
Magnesium .. Jeeduleh oles N 17,774,684 5,654,243 19,756,598 6,153,270
Mercury eeee. " - - e .e
Molybdenum .. .. " 21,376,766 37,900,039 20,006,958 36,026,623
Nickel <scepnvwiienosien 2 497,294,289 463,139,703 527,697,695 527,005,070
Platinum group ... troy 0z. 401,263 34,668,915 464,400 44,025,124
Selenium - . vessssaonsss. ibs 724,573 3,514,179 709,200 3,280,345
Silver ..c..esss.. troy oz. 36,315,189 62,897,907 45,621,355 105,750,300
Tellurium ee.sess-sssss 1bs 73,219 475,925 65,193 419,990
Thorium (ThO2) ccccvees * 117,383 214,597 139,191 269,128
TED - o0iajeoneclmisa it il AL 437,804 621,682 335,147 552,993
Titanium ore .. ... ton = - - -
Tungsten (WO3) o o 1b% %o ol o o
Uranium (U308) .. e 7,476,228 53,021,936 7,400,000 38,482,000
Yttrium (¥503) .. sarel Y 172,551 1,594,298 111,326 934,986
ZINC fonoin'e v'alaiatnmis oy e oot 2,222,906,092 322,099,092 2,337,660,977 329,610,197

Total metallics «eceeccnse ees 2,285,547,427 «eo 2,490,089,258

Non-metallics

Arsenious oxide ....... 1b. 755,050 48,193 692,564 51,942
ASDESEOS +eeravesecsnes tom 1,452,104 165,118,786 1,596,011 190,068, 054
Barite cecees s T 172,270 1,573,370 137,699 1,581,129
Diatomite ccccoosssssecs " .e e .e .
Feldspar .ccccoescsecs 10,39 241,715 10,708 258,723
Fluorspar «ecscsesssosse .o 2,099,855 .o 2,474,362
Gem StONES ccccccccssse 1be 24,160 28,341 7,110 10,125
Grindstone ssessescnsse ton 10 3,000 ~ -
GYPSUM cooevcesccvocces 5,175,384 11,348,351 6,145,193 13,158,742
Helium coccocecssccsces mefe .e .o .o .o
Iron oxides secececes 664 37,023 600 33,000
Lithial seepsseissnssssas dbs 436,894 266,226 - -
Magnesitic dolomite,

brucite ton .o 3,515,917 v 2,719,377
Mica cccovsscescscesess 1Ds .o .o .e .o
Nepheline syenite ..... ton 401,601 4,752,875 325,463 3,929,446
Nitrogen «seseeceesesses mef. .. .. .o .e
Peat MOS8 c:cocsoseveses tOR 280,731 8,006,091 288,219 8,617,661
Potash (K20) cccevcosss " 2,383,253 67,395,461 2,890,733 73,950,000
Pyrite, pyrrhotite .... " 377,91 1,702,516 320,090 2,215,161
QUATEZ socccscsvcsssess 2,610,740 5,530,044 2,621,326 6,459,343
Bt ' cdetesspebsvenae i 5,361,463 27,808,129 4,887,634 31,907,986
Soapstone and talc (1) . 60,665 900,985 77,300 1,194,000
Sodium sulphate .ececes " 428,316 " 6,359,039 469,076 7,403,494
Sulphur, in smelter gas " 592,035 7,182,139 565,696 6,951,687
Sulphur, elemental .... " 2,499,205 68,613,866 2,585,513 81,276,703
Titanium dioxide, etc. " =2 23,737,330 . 24,574,000

Total non-metallics ..... vee 406,269,252 oo 458, 834,935

See footnotes at end of table.
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Mineral Production of Canada by Kinds, 1967-1968 (concluded)

1.9.6 7 19638
QUANTITY VALUE QUANTITY VALUE
dollars dollars
Mineral fuels
Coal ciovrsveessncences ton 11,148,716 82,759,916 10,973,753 61,266,762
Natural gas «.eecco.0.. mef. 1,471,724,535 198,430, 946 1,642,636,000 225,682,325
Nat. gas By-products .. bbl. .o 112,780,125 . 121,722,600
Petroleum, crude ..oc.. " 351,292,332 864,953,755 377,694,500 933,420,250
Total EuBls ve's «slualss i ces  1,258,924,742 .oo  1,342,091,937
Structural materials
Clay products (brick,
tdle, etc.) :vonlpes coo 44,356,825 e 46,264,483
Cement sesovsosssssabvnition 7,99, 954 143,150, 284 8,279,152 156, 541,049
Lime ccecsveccnccsvieniei ¥ 1,422,899 16,567,197 1,365,988 17,086,528
Sand and gravel .. " 209,665,578 143,706,843 198,528, 587 128,100,791
BLONE soseenrensas ohosdtitP 80,636,102 100,416,233 74,683,885 96,413,751
Total structural
materials c.cecocecsase cee 448,197,382 eee 444,406, 602
GRAND TOTAL «es  4,398,938,803 ens 4,735,422,732
(1) Includes pyrophyllite.
«+ Figures not available.
... Figures not appropriate or not applicable.
Nil or zero.
2. MINERAL PRODUCTION OF CANADA BY PROVINCES, 1966-1968
(Preliminary Estimate)
1966 19 6:7 1968
Provinces 2 - .
er er er
Dollars Cent Dollars Cent Dollars Cent
Newfoundland «eee.ee 244,020,086 6.1 266, 633,099 6.1 323,663,829 6.8
Prince Edward Island 2,756,780 0.1 2,605,806 0.1 1,432,187 0.1
Nova Scotia eeeeeses 85,416,974 2.2 77,226,142 1.8 58,399,179 1.2
New Brunswick secoes 90, 221, 237 2.3 90,418, 690 2.1 86,799,414 1.8
Quebec coceveccssces 762,944,986 19.2 734,141,939 16.7 J31s 373,022 15.4
Ontario sesssscosess 957,857,765 24.1 1,194,545,248 27.1 1,340,369,094 28.3
Manitoba cececesccne 179,241,152 4.5 184,679,374 4.2 204,934,815 4.3
Saskatchewan ..e.eee 349,303,729 8.8 362,193,519 8.2 376,453,226 7.9
Alberta scescccccsss 846,678, 642 21.3 973,326,938 22.1 1,080,420,896 22.8
British Columbia ... 331,143,633 8.3 379,986,091 8.6 391,366,130 8.3
YuKOn seccecescnnces 11,975,757 0.3 14,990,529 0.3 23,496,328 0.5
N.W. Territories ... 111,220,178 2.8 118,191,428 2.7 122,214,612 2.6
TOTALS +.ocoeeesss 3,972,780,919 100.0 4,398,938,803 100.0 4,740,922,732 100.0
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MEMBER COMPANIES OF
THE MINING ASSOCIATION OF CANADA

Algoma Steel Corporation, Limited, The - Algoma Ore Division
Allan Potash Mines

Alwinsal Potash of Canada Limited
American Smelting and Refining Company - Buchans Unit
Anaconda Britannia Mines Ltd.

Asbestos Corporation Limited

Aunor Gold Mines Limited

Bell Asbestos Mines Ltd.

Bethlehem Copper Corporation Ltd.

Bralorne Pioneer Mines Limited

British Newfoundland Exploration Limited
Brunswick Mining and Smelting Corporation Limited
Caland Ore Company, Limited

Camflo Mines Limited

Campbell Chibougamau Mines Ltd.

Campbell Red Lake Mines Limited

Canada Tungsten Mining Corporation Limited
Canadian Dyno Mines Limited

Canadian Exploration Limited

Canadian Johns-Manville Co., Limited
Cassiar Asbestos Corporation Limited

Coast Copper Company, Limited

Cominco Ltd.

Consolidated Canadian Faraday Limited
Conwest Exploration Company Limited
Copperfields Mining Corporation Limited
Craigmont Mines Limited

Denison Mines Limited

Dickenson Mines Limited

Discovery Mines Limited

Dome Mines Limited

Dominion Magnesium Limited

Dresser Minerals

Duval Corporation of Canada

East Malartic Mines Limited

East Sullivan Mines Limited

Eldorado Nuclear Limited

Endako Mines Ltd.

Falconbridge Nickel Mines Limited

Gaspé Copper Mines, Limited

Giant Yellowknife Mines Limited

Granby Mining Company Limited, The

Granduc Operating Company

Granisle Copper Limited

Gunnar Mining Limited

Hallnor Mines, Limited

Heath Steele Mines Limited

Hilton Mines, Ltd.

Hollinger Mines Limited

Hudson Bay Mining and Smelting Co., Limited
Indusmin Limited

International Nickel Company of Canada, Limited, The
Iron Ore Company of Canada

Kam-Kotia Mines Limited

Kennco Explorations, (Canada) Limited
Kerr Addison Mines Limited

Labrador Mining and Exploration Company Limited
Lake Asbestos of Quebec, Limited

Lake Dufault Mines Limited

Lake Shore Mines, Limited

Lamaque Mining Company Limited

Leitch Gold Mines Limited

Little Long Lac Gold Mines Limited, The
Macassa Gold Mines Limited

Madsen Red Lake Gold Mines, Limited
Manitou-Barvue Mines Limited

Marbridge Mines Limited

Mastodon-Highland Bell Mines Limited
Mattagami Lake Mines Limited

McIntyre Porcupine Mines Limited
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New Calumet Mines Limited

New Hosco Mines Limited

New Imperial Mines Ltd.

Newmont Mining Corporation of Canada Limited
Noranda Mines Limited

North Coldstream Mines Limited
Opemiska Copper Mines (Quebec) Limited
Orchan Mines Limited

Pamour Porcupine Mines Limited
Patino Mining Corporation, The

Pine Point Mines Limited

Placer Development Limited

Preston Mines Limited

Quebec Cartier Mining Company
Quebec Iron and Titanium Corporation
Rayrock Mines Limited

Renabie Mines Limited

Rio Algom Mines Limited

Rycon Mines Limited

Sherman Mine

Sherritt Gordon Mines Limited

Sigma Mines (Quebec) Limited
Silverfields Mining Corporation Limited
Siscoe Mines Limited

Steep Rock Iron Mines Limited
Sullivan Mines Limited

Sunro Mines Limited

Texas Gulf Sulphur Company

United Keno Hill Mines Limited
Upper Canada Mines Limited

Western Mines Limited

Willroy Mines Limited
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- Science Policy

15 Hay 1969

Hon. Senators Maurice Iamontagne (Chairman) and Members,
Special Commitiee on Science Policy
Senate of Canada

INTRODUCTORY SUMMARY

The Canadian Council on Urban and Regional Research welcomes the
opportunity to submit its views to the Special Committee on Science
Policy of the Senate. We should like the opportunity also to appear
before the Committee: to sketch research resources that should be
called into play in facing unprecedented urbanisation, as called for
in your reference (a); to outline the structure we believe appro-
priate to support productive urban research, as called for in your
reference (d); and to emphasize the steps needed to improve the
linkage between available knowledge and common practice in our field.

Our Conclusions, supported by what follows, are these:

(1) Canadian spending on fundamental urban studies should in the
next few years rise to two or three times the present annual rate,
in order to exploit the research talents aveilable and to inform
the massive urban investments that are taking place; and further
that in the nature of the case most of this increase will be
Federally funded;

(2) A bilingual Canadian urban information network should be devel-
oped in the next few years so that the growing stream of urban
knowledge will be accessible to those who will be making vital
decisions on urban affairs in the diverse situations across this

country; and

(3) Given any likely division of responsibilities and abilities among
our institutions and regions, and given that all concerned can be
served by the co-operative network, the assessment of urban research
programs and proposals and the immediate allocation of funds to

pursue them can be better done by several granting bodies than by

a single monolithic agency.
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We attach the following Appendices:

A,

Officers vwho meke this submission for the Council and who would
like to appear as witnesses before the Conmittee;

A brief account of the composition, objects and activities of
the Canadian Council on Urban and Regional Research; and

A list of Exhibits to accompany this brief.
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FUNDING CANADIAN URBAN RESIARCH

Virtually all the research funds so far made available to this Council
(over $100,000 a year) have been entrusted to us by the Ford Founda-
tion; but neither they nor we look upon that dependence as permanent.
The costs of administering grant programs and rendering bibliographic
and other services have been met with funds received by the Council
under the National Housing Act (also averaging about $100,000 a year).
These receipts and corresponding disbursements are shown in Exhibit

A for 1966-67. :

The Council retained expert consultants as to our prospects of
raising funds from Canadian corporations; we were told that corpora-
tion officers can see no incentives or tangible returns to warrant
their direct subscriptions to basic urban studies, and regard such
work as properly supported from the taxes they pay. Advice received

in 1967 on the Council's 'fund-raising potential! is in Exhibit B.

In 1967 we commissioned a survey of public spending in Canada on
urban and regional ressarch as we understand the terms; in this we
had the ready co-operation of the Dominion Bureau of Statistics.
The results, applying to fiscal 1965-66 (then the latest year of
record) are detailed in Exhibit C. Most of the effort was on local,

short~term, isolated problems. The aggregate expenditures were as

follows:
$ 4
Federal Expenditure: 1,261,730 18.3
Provincial Expenditure: 3,139,290 L5:5
Main Municipalities & Groups: 2,500,945 36.2
Total from these Sources: $ 6,901,965. 100.

The Committee is invited to judge the adequacy of this spending rate

on urban and regional research by any of several yardsticks:

(1) Total research as a fraction of total urban investment: urban
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capital formation is running at about $10 billion a year in
Canada, of which about $3 billion is for housing and $1 billion
is federal housing money; so for every $10 we spend on urban
buildings and equipment we are spending less than $0.01 on
analysis of urbanisation; or for every 10 federal dollars in=.
vested in housing hardly more than a cent is spent on urban and

regional research.

(2) Urban research relative to other kinds of research: Canada's
current spending on R & D amounted to nearly $525 million in
1965-66 (Science Council Report No.k, 1968) and of this about
$25 million was spent in the human sciences (Dominion Statisti-
cian before this Committee, 5 February 1969); so this highly
urban and rapidly urbanising nation spends out of each 100
research dollars at most about $4.75 in the human sciences and

of that hardly $1.90 on urban problems.

(3) Access to adequate urban knowledge from outside Canada: no-one
will contend that the problems of building and governing Cana=
dian communities can more often be sclved with knowledge imported
'ready-made! than can problems in other fields of knowledge;
on the contrary, it is almost axiomatic that the issues faced
by distinctive human groups in unique physical settings are of

the kind most deserving of on-the-spot research.

(4) Numbers of Canadians competent to work in this field: this was
until recently a real limitation on the amount of work that
could be done, but growth of university staffs and graduate
enrollment in the social sciences is rapid (see Canada Council
and regional studies have grown as fast as any, as indicated in

Exhibit D.

(5) Research investment needed to obtain significant results: the
complexity and interrclatedness of urban problems, hence the

range of skills required to tackle them usefully, set high
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thresholds of minimum effective research investment in this
field; with limited funds we have met multiplying research
proposals with grants averaging only about $8,000 each, by
referring what we cannot fund to those who might do so, and

by seeking to link individual researches around major themes
(see Appendix E); in this we agree with the case argued by the
Science Council (Report No.k, 1968, ppe29-42) that the Canadian
urban environment can be markedly affected only by a major

program of urban research.

Recoumendation on Funding

Each of these five yardsticks leads us lto the conviction that the
scale of Canadian urban and regional research effort should be
magnified in the next few yecars by at least two or three times, that
is to say from under $10 million a year from all sources to something
like $25 million a year. Only an increase of this order will make
headway against the urbanisation issues being encountered, by ex-
ploiting the able and willing talents becoming available in Canada.
It is also clear from our experience and surveys that most of the
new money required for fundamental urban research will have to be

federal money.
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THE COUIICIL®S URBAN INFORIIATIOH SERVICE PROPOSAL

9. Those who established the Canadian Council on Urban and Regional Research
had an important information function in mind: one of our Charter
objects is ™o facilitate efforts to gather, analyze, co-ordinate
and distribute available knowledge'. Those who need urban inforua-
tion should be served as well as anyone else with important decisions
to make. We are engaged in raising about $150,000 to prepare an
outline specification for a modern Canadian urban information service;

this service would belong not to the Council, but to its users.

10. Canada has plenty of cause to want its own urban information service.
We have our own customs, constitution, languages and cultures as
reasons for believing we shall not be well served by depending wholly
on someone else?s network. e know that we are spending millions of
dollars a year looking for urban information, sometimes not getting
it in time, somctimes never getting it but having to take decisions
without it. We believe that the technology and facilities developing
in the statistical field, and taken for granted in the physical and
life sciences could be parallelled for the use of people facing urban
issues of every sort. We learn of new channels of communication to

be built across Canada in the next few years.

11. By ‘urban information? is meant those facts, documents and experience
useful for the management of the affairs of urban centres and urban
regions. The Council believes it is possible to devise methods by
which those who need this urban information (no matter how isolated)
will spend less time and money seeking it and will be able to locate
and obtain vhat they want precisely and quickly. The first aim of
the project is to clearly establish the needs of urban information
users. Then to determine how best to meet these needs by improving
the gathering, storing and dissemination of urban inforwation through-
out Canada: how costs can be cut, how quality of information can be
improved and how to obtain co-operation among those who use or produce

urban infousation.
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This project has been designed with the help of agencies familiar
with the problems of information delivery in both languages, inclu-
ing experts who assisted in the preparation of the Science Council?s
Special Study No.8 on scientific and technical information in Canada.
Recommendations made in other areas of information have illustrated
that not only are savings in time and money possible but, by providing
more useful information more quickly, decisions become increasingly

more effective.

In sum, it is the object of this Council®s project to complete four
steps preparatory to the establishment of a co-operative urban informa-
tion service for Canadians:

1. To identify the rough profile of user needs;

2, To catalog the sources and channels now serving;

3. To discover what is now spent on search and delivery;

4. To draw an outline specification for a service that
will link sources to needs more efficiently, without
radical change from present money outlays. The
specification should provide for links to related
information nstworks in Canada and beyond. It should
call for a built-in response by the service to the
changing scope and character both of urban information

sources and of user demands.

Funds for this project have been asked of all three levels of govern-
ment. There has been amazing consensus as we shaped this effort, even
though the funds are not yet assured. Ho-one asked to take part has
declined. The result is that a very able group is ready to proceed,
after many hours discussing exactly how best to use the limited weeks
and dollars that can be spared. We hope to have the outlines of a

possible Canadian urban information service drawn by early 1970.

In wban and regional affairs, a particularly strong case can be made
(% ) pa Y S
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for the founding of an information service tailored to the needs of
those with operational responsibilities. Surveys sponsored by this
Council indicate a serious lag between what is knowm from urban
research and what is put to use by way of innovations possible in
daily decision-making. These decisions, both as to public works and
as to private and corporate choices, are likely to last through the
next generation and hence affect the well-being of millions of
Canadians. The more speedily and efficiently the relevant facts
and experience can be brought to the time and place of choice, the
better the urban environment can be modified to respond to our chan-

ging human expectations of it.
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STRUCTURE FOR DETERIINATION AND SUPPCRT OF HAJOR RESEARCH PRCGRANS

Ve have urged that more coherent and ambitious prograis of fundamental
research should be undertaken in Canadian urbanisation and urban affeirs,
and that the greater funds needed for these studies can and should
come mostly from the Government of Canada. The case has been made
well by others (e.g. the Glassco Royal Commission Report in 1963,
Vol.k, pp.225-230; or the U.S. National Academy of Sciences Report

to the House of Representatives? Committee on Science: Basic research
and national goals, 1965) that the best use of most of these federal
funds will be obtained by placing them in non-government institutions.
This case is especially clear for the hunan sciences and, in Canadian
constitutional and cultural circumstances, perhaps clearest of all in

the investigation of urban developmeni and urban management issues.

The desire for responsible control of public funds for urban research
has led some to recomnend a central government agency to forganize?,
Yco-ordinate? and "undertake' the needed work; these ideas are prom-
inent in the Report of the Task Force on Housing and Urban Development,
1969 (pp.70-75). But the arguments to centralize the control of
research programming and funding on grounds of efficiency lose much
of their force, once there is the possibility of full, free and
prompt exchange of information among 21l the Canadian institutions
concerned with the conduct and use of urban research. This informa-
tion service will be especially valuable for its reports of work in
progress or newly undertaken, reports essential to research program-

ming and funding decisions.

With that kind of information service in being, arguments for wide
participation in the shaping of major urban research programs grow

stronger. We see the main arguments as follows:

(1) Each operating department of federal, provincial or local
government involved in urban affairs has unanalyzed data

and experience to offer to researchers, in amounts and kinds
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not available elsewhere. The advantages of direct sponsor-
ship and contact by the agency with the researchers lie nct
only in access to these resources, but also in the greater
likelihood that the study will be oriented tovards the
realities faced by the agency and that agency leaders will
believe in the research findings that they have seen develop.
This point of view is set out in our seminar proceedings ?The
Uses of Urban Research? (Exhibit F). For these reasons there
will always be many public bodies harbouring and sponsoring
urban studies in Canada. So long as there is a network of
contacts among agencies and researchers, so that intentions,
awards, progress reports and findings are fully communicated,
this freedom of sponsors and researchers to pair off in their
mutual. pursuits can make for discoveries and applications not

possible under single, central direction.

This Council enjoys frequent informal contacts with those in
charge of many other research-supporting programs, in govern-
ments, the Canada Council, foundations and elsewhere. There
are observable differences in grantor attitudes. Government
agencies are loath io make grants for studies that might
seriously call in question their reason for being, or that

are likely to raise issues far beyond their departmental or
constitutional jurisdiction. They are likely to have to pay
for assessors? advice, which we have never done. They may at
times be unwilling to see findings published. So while a
department or a governmeni may be the appropriate supporter

of many kinds of urban study, there are other important kinds
it cannot or will not support. The American (and some Canadian)
foundations, and such extra-governmental bodies as this Council,
have helped in tliis area. The federal government should seek
removal (e.g. by tax agreements) of the present deterrents to
federal incorporation of private Canadian foundations for

support of scientific and scholarly pursuits. In any case,
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there will continuc %o be & vital place for non-governiental

judgment in the placing of urban research funds in Canada.

The rapid increase of knowledge will require that judgment

about new and substantiel investments in urban research should
be made in consultation with the people most au courant of
recent work; in every expanding field of knowledge, these tend
to be the younger members of university faculties, because the
obsolescence of concepis is faster than the education or replace-
ment of senior professors or officials can be. In any case,
productive research will be planned best with the free participa-
tion of those who are io carry it out; forced labour on imposed
intellectual assignments has repeatedly proven a wasteful way

to try to expand knowledge. The general case for joint consulta-
tion by govern—:nt and university people in formulation of major
research programs (zmong which Canadian urbanisation will be
included) is well macde by Joseph Ben-David in Fundamental

Research and the Uriversities, OECD, 1968 and by Alan Watermen

in Science, AAAS, Januery 1965.

Investment in rescaerch inevitably involves a willingness to
take chances, We believe that, by reason of our special
objectives and good fortune over half a dozen years, we are

as well able to judge the merits of Canadian urban research
proposals as any other institution; there would be cause for
surprise if we did not think so. Yet we are not so sure of
our judgment as to believe that any research proposal that had
been unsuccessful with us should find no other application
route open. That, we think, is the kind of outcome that
centralisation of research support would lead to. We heartily
support the conclusion on this matter reached in Science Council

Special Study Ho.7, (p.156).

In the light of all these considerations, we recormiend that the federal

7479
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governnent should begin to mulbtiply its spending on urban and regional
research; it should immediately support the establishment of a bilingual
urban information network of the kind we are outlining; and it should
then encourage the shaping of urban research programs and the alloca-
tion of government funds to those programs according to the fully-
informed wisdom of a variety of regional and extra-governmental groups

in Canada.

CONCLUSIONS
Your Committee is charged to report on:

(a) Trends in R & D Expenditure in Canada:

Ve have shown that in urban and regional research the outlays have
been tiny; that the urgency of the specifically Canadian issues
and the talents able to tackle them warrant spending at least two
or three times as much money per year right away; and that most
of that increased funding will have to be from federal sources.
Ways should also be found to encourage federal incorporation of

private foundations.

(d) Principles, Iong-term Requirements and Structural Organizetion:

We contend that the nature of Canada and the imminence of speecdy
and selective communication of urban knowledge throughout this land
make for the devolution of responsibilities for formulating iajor
urban research programs and for allocating funds to carry them out;
and that major responsibilities be devolved to extra-governmental
bodies, for the sake of free yet informed coupling of abilities

and resources, powers and concerns.

All of which is respectfully submitted,

Jean-liarie liartin Président

C. HcC. Henderson Vice-Chairman
Robert Adamson

Eric Beecroft Directors

William Teron
Humphrey Carver
Peter Dobush

Appendices 3 +
Agzached Alan Armstrong Executive Officer

liembers

for Canadian Council on Urban and Regional
Itesearch
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APPENDIX A/APPENDICE A

CANADIAN COUNCIL ON URBAN AND REGIONAL RESEARCH
CONSEIL CANADIEN DE RECHERCHES URBAINES ET REGIONALES

The following officers of the Council have taken part in preparing
this submission and would like to be present when it is heard by
the Special Committee of the Senate on Science Policy:

Les officiers du Conseil ayant participé & la préparation de ce
mémoire et désirant assister & sa présentation devant le Comité
Spécial du Sénat sur la Politique Scientifique, sont les suivants:

Jean-Marie MARTIN

Président du Conseil; professeur d'économique & 1'Université
Laval; conseiller en rénovation urbaine; membre de 1'Institut
Canadien d'Administration Publique; anciennement président du
Conseil supérieur de l'éducation du Québec; conseiller & 1'Union
des municipalités du Québec, au Conseil canadien du bien-&tre

et & la Fédération des co-opératives d'habitation du Québec.

Cyril HENDERSON

Municipal manager of the District of North Vancouver: previously
manager of the new city of Kitimat. Named to the Urban Research
Council by the Canadian Federation of Mayors and Municipalities;
served on the Council's research committee and Board of Directors.

Robert ADAMSON

Executive Director and Chief Economist at Central Mortgage and
Housing Corporation; formerly research assistant with the Uni~
versity of Toronto's Metropolitan Housing Research Project;
(for further details see Proceedings of this Committee, No.33,
27 February 1969).

Eric BEECROFT

Past Chairman, founding member and Director of Council; Director,
Urban and Regional Development Studies, University of Western
Ontario; former director of the Canadian Federation of Mayors
and of the Community Planning Association of Canada.

Humphrey CARVER
Former Director, Member of Council; Fellow and former President,

Town Planning Institute of Canada; Author, "Cities in the
Suburbs" etc.; first Chairman, Advisory Group, C.M.H.C.

Peter DOEUSH

First Chairman of Council; senior partner, Dobush, Stewart,
Bourke, Longpré, Marchand, Goudreau, Architects, Montreal;
Fellow of the Royal Architectural Institute of Canada.

William TERON

Director of Council; President, William Teron Limited; Vice-
President; Canadian Interurban Properties Limited; Member, Board
of Governors, Carleton University,and of National Arts Centre;
developer of the new town of Kanata, near Ottawa.

Alan ARMSTRONG

Executive Officer of the Council; was Secretary of the Committee
of Inquiry into the Residential Environment of the Royal Architec-
tural Institute of Canada; first Director of the Institute for
Community Planning, University of Science and Technology, Kumasi,
Ghana: former member, Advisory Group, CeM«H.Ce
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CANADIAN COUNCIL Oil URBAN AND REGIONAL RESEARCH
APPENDIX B

Origin and Composition:

Responsible officials and building professionals impelled this Council
into being in 1962, because they felt the need for a richer common
stock of intellectual capital on which to base the performance of their
various tasks. They recognized many of the human questions raised by
rapid Canadian urbanisation as distinctively our own to solve, even

if we share with the rest of the world the technical achievements and
changing economy that give rise to that urbanisation. Human questions
in Canadian urbanisation call for the concerted and sustained attack

that the Science Council identifies with major research programs.

The Urban Research Council consists of 60 persons concerned with the
promotion, conduct and use of urban and regional research. Local,
provincial and federal officials, university teachers and leaders of
the building industry and professions are found on the Council and in
its Board and committees. This feature of its constitution enables
the Council to examine urban research needs and policies in the round,
some of us as scholars seeing free inquiry as a good in itself, and
others among us as practitioners attentive to the conduct of research
missions that meet special needs. In the Council we have found an
instrument for agreeing upon programs and allocating very limited
resources towards boith demands, an instrument perhaps not possible
within a single public agency, government or learned society. Academic
work gains through the Council by access to operational experience,
and official studies are enriched through the Council by the resources

and perspective of the universities.

Council Activities:

Now in its seventh year of activity, the Council has concentrated its
early efforts as necessary to open up a relatively unfamiliar field of
research: discovering able and willing urban researchers; assembling

them with other specialists to identify urgent and practicable sequences
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of inquiry; finding funds to support the investigations (either by
gift to the Council or by referring sound proposals to sources from
which they could be supported directly); administering modest grants-
in-aid and helping the researchers to complete and publish their work;
producing our own classified indexes of urban research in progress or
recently published; conducting surveys about urban research; and in

other vays.

The inputs to the Council have been roughly equal amounts of money
from Thée Ford Foundation and the Government of Canada (about $750,000
each in 7 years) and the time and energy of the Council’s members and
advisers (which have been freely contributed and in alternative
employments would be worth at least as much as either kind of cash
revenue). The Councilts own research funds represent something like
one-twentieth of a typical year?s Canadian spending on urban research.
To discover the sources and purposes of governmental spending we
commissioned (with D.B.S. co-operation) the Survey reported in Exhibit
C; in doing so we found that most urban research money was being spent
in narrow and local investigations and that most of the sponsors said
they lacked a view of Canadian urban research effort as a vhole. This
and other evidence has led to the formation of the Intergovernmental
Committee on Urban and Regional Research, on which the ten provincial
governments and the federal government have seais; we welcome this
ally in our field, as we welcome the bodies set up to some degree in
imitation of this Council in Britain and Australia. Our clearinghouse

function has assumed increasing importance.

Haintaining Contacts between Worlds of Research and Action:

Our Council performs several services to the Canadian urban research
community in addition to the award of research grants. The Council
was formed to constitute a bridge between those engaged in urban teach-
ing and research and those in need of sounder systematic knowledge and

better access to that knowledge for the resolution of pressing problems
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of urban policy and management. Our most tangible service to the
communities of urban affairs and urban research has been the classified
and indexed list of Canadian urban documents we publish as Urban &
Regional REFERENCES; these help the administrator to find what has
been written on the problem he faces, and aid student and teacher

to identify materials on which learning or further research must

feed. Our practice is to encourage scholars to make full use of

the operational data available in their own milieu as they tackle
research, and to direct administrators to the university resources

relevant to their operational problems.

Consistent with our aim to disseminate as well as develop new urban
knowledge, we make payment of the full amount of a research grant
conditional upon publication of research findings, even if only in
the form of a research note on an unrewarding attempt. Over 120 docu-
ments have resulted from Council-aided undertakings to date. We have
seen to the deposit of all these and many other urban documents (inclu-
ding those submitted to us for listing in REFERENCES) in the National
Library of Canada, thus making sure that each is entered in their
general bibliography Canadiana and is available to any Canadian who
may need it, through inter-library loan. This is of some importance,
as many urban documents are produced in limited quantities for local
administrative use, but contain data and analysis of use to a rapidly-
growing body of Canadians. So far as this Council is concerned,
research results shouid always come into the public domain; we are
glad to see the recommendation on this in Science Council Special

Study Ho.7 (p.161).

A1l the operations of the Council have been carried on with the combined
advice of administrators and teachers, men and women of urban affairs
in the widest sense. (Indeed a considerable number of the Councilis
officers and members move during their terms between governmental and
university appointments, or divide their time between teaching and

operational activities.) We have followed the careers of over 100
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young people who gained their initial experience of urban research
precedures as graduate student assistants on Council-aided research
projects, and find that nearly all are now launched as practitioners
or teachers in urban affairs; in the long run this may be the most
vital contribution the Council has made, in awarding soms 70 grants

totalling about $600,000 during six years of activity.

Ob jectives and Priorities:

Thoughtful scientists of many kinds, from Vaddington the biologist

to Seaborg the physicist, have pointed out that modern science and
technology are almost able to bend energy and materials to any conceiv-
able purpose; but man remains alarmed at what may happen when millions
of people choose to indulge in these marvels of technique, without
regard for wider environmental and social effects. The urgent .and
difficult questions now are these questions of human choice and
consequence. The scientists who have arranged miracles of astronaviga-
tion say these earthbound human problens are beyond them. Indeed their
main efforts have gone (as pointed out by Boguslaw in The New Utopians)
towards the virtual elimination from their work of the factors of
human variability, judgment and frailty. Yet as men and women crowd
into greater and greater cities, it seems to be precisely in order to
express their individual abilities and assert the widest range cf
individual choices. Iiechanistic or authoritarian solutions in housing
accomaodation, traffic control, administration of education and police
power in the great city run counter to these personal expectations,

and the collisions lead to protest, dislocation and violence.

These considerations lie behind the Council's emphasis on the con-
sequences for Canadians and Canadian communities, both in its general
selection of fields of urban research for support, and in its designa-
tion of those broad urban issues on which the Council will itself
initiate major programs. In the briefest of terms, four of these

themes being pursued by the Council are described as follows:
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The lietropolis

Given that Canada is to have more and more city folk, why are
they so largely congregating in a few big metropolitan centres?
Would it be worthwhile to opt for more cities, none of them
inhabited by so many millions of people as greater lontreal or
Toronto may expect to have by the year 2000 on present tronds?
What would be the advantages and disadvantages for the Canadian
people as a whole in other possible distributions of our next
10 millions of urban population? Are our governments able to
work together to achieve a more advantageous distribution?

Or are the present results of individual humen choices immune
to collective intervention? Are governments in pursuit of
other ends reinforcing the present trend to urban concentration

unknowingly, and without counting the ultimate costs?

The Region

Canadians are exercised to find hew unequal are the opportu-
nities from ons part of the country to another. In response,
our senior governments are fashioning bold programs of regional
developnent. What is to be the future of the urban centres in
these special development regions? VWhat exactly is the part
to be played by urban cormunities and facilities in the success

of these great regional programs?

large Projects

We sense that the pattern and quality of cities is changing
under the impact of new transport and communication devices
and we see that the new landmarks in our cities are typically
development superblocks of enormous size and influence. Each
great new work is urged for its owm purpose, to speed movement
or enhance commerce, and on its own terms it may serve well.
But these huge new works cast shadows on the surrounding city;
they often displace beloved places and have other unintended

effects now shovn in the records of their sponsors. Vhat do



(1)

Science Policy 7487

these side-effects cost? Vho pay those costs? Would a wider
urban accounting make for different solutions to Canadian

urban development and transport needs?

New Urban lenagers
Three-quarters of Canadians live in cities and this ratio is

still rising. Iiunicipal governments have no choice but to
appropriate a growing s‘h.are in the national economy and to
engage thousands of new employecs every year. Arc we getting
the able urban managers we need? What is being done to prepare
young Canadians for these administrative careers that will be
so vital to the future health and well-being of the nation?
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APPENDIX C/aPRSIDICE C

CANADIAN COULCLL ON URBAIN AND REGIONAL RESEARCH
CONSEIL CANADIEN DE RECHFRCHES URBAINLS ET REGIONALES

EXHIBITS / PIECES

Ao

B,

E.

F,

Council 1968 Annual Report /
Rapport annuel du Conseil, 1968

Report on Fund-raising Potential 1967

Survey of Spending on Urban-Regional Research, 1968 /
Apergu des dépenses publiques pour la recherche urbaine-
régionale, 1968

Canadian University Units with Special Interest in Urban
Affairs, 1969

Research Themes to be Explored, 1967 /
Les problémes & explorer, 1967

The Uses of Urban Research, 1954
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The Honourable MAURICE LAMONTAGNE, P.C., Chairman
The Honourable DONALD CAMERON, Vice-Chairman

No. 63

FRIDAY, JUNE 13th, 1969

WITNESSES:

The Canadian Chemical Producers’ Association: Dr. Bertrand B. Hillary, Chairman,
Research and Development Committee, Dr. Herman F. Hoerig, Vice-President,
Research and Development, Du Pont of Canada Ltd., Mr. John Stuart Dewer,
President, Union Carbide of Canada; Canadian Pulp and Paper Association:
Mr. R. M. Fowler, President; Pulp and Paper Research Institute of Canada:
Dr. Pierre Gendron, President; Machinery and Equipment Manufacturers’
Association of Canada: Brigadier-General C. A. Peck, General Manager; Phar-
maceutical Manufacturers’ Association of Canada: Dr. William Ward Wigle,
President; Dr. Bernard Belleau, Senior Consultant, Bristol Laboratories;
Canadian Electrical Manufacturers’ Association: Mr. K. H. Rapsey, President,
Mr. J. C. R. Punchard, Assistant Vice President, Northern Electric Co. Ltd.,
Mr. E. G. Samis, General Manager, Mr. A. R. T. Hailey, Manager, Engineering
Laboratory, Canadian General Electric Co. Ltd.; Electronic Industries Associ-
ation: Mr. Léon Balcer, President, Mr. J. Sutherland, Vice-President, Mr.
Maurice Kenyon Taylor, Director, Research and Development, Ferranti-Packard
Ltd.,, Dr. J. J. Green, Litton Systems (Canada) Ltd.

APPENDICES:

139—Brief submitted by The Canadian Chemical Producers’ Association
140—Brief submitted by Machinery & Equipment Manufacturers’ Association of

Canada
141—Brief submitted by the Canadian Pulp and Paper Association, and the Pulp

and Paper Research Institute of Canada
142—Brief submitted by the Pharmaceutical Manufacturers Association of Canada
143—Brief submitted by the Canadian Electrical Manufacturers’ Association
144—Brief submitted by the Electronic Industries Association
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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 re-
quirements of the new scientific age and, without restricting the gene-
rality of the foregoing, to inquire into and report upon the following:

(a) recent trends in research and development expenditures
I 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;

(¢) 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
‘ counsel, 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.”

Extract from the Minutes of the Proceedings of the Senate, Thursday,
September 19th, 1968:
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“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, Giguére,
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.
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MINUTES OF PROCEEDINGS

FripAY, June 13, 1969.

Pursuant to adjournment and notice the Special Committee on Science
Policy met this day at 10.00 a.m.

Present: The Honourable Senators Lamontagne (Chairman), Carter, Gro-
sart, Haig, McGrand, Robichaud and Yuzyk—T7.

In attendance: Philip Pocock, Director of Research (Physical Science).

The following witnesses were heard:
THE CANADIAN CHEMICAL PRODUCERS’ ASSOCIATION
Dr. Bertrand B. Hillary, Chairman,
Research and Development Committee.
Dr. Herman F. Hoerig, Vice-President,
Research and Development, Du Pont of Canada Ltd.
Mr. John Stuart Dewer, President, Union Carbide of Canada.
CANADIAN PULP AND PAPER ASSOCIATION
Mr. R. M. Fowler, President.

PULP AND PAPER RESEARCH INSTITUTE OF CANADA
Dr. Pierre Gendron, President.
MACHINERY AND EQUIPMENT MANUFACTURERS’ ASSOCIA-
TION OF CANADA
Brigadier-General C. A. Peck,
General Manager.
PHARMACEUTICAL MANUFACTURERS’ ASSOCIATION OF
CANADA
Dr. William Ward Wigle, President.
Dr. Bernard Belleau, Senior Consultant, Bristol Laboratories.
CANADIAN ELECTRICAL MANUFACTURERS’' ASSOCIATION

Mr. K. H. Rapsey, President.

Mr. J. C. R. Punchard, Assistant Vice-President,
Northern Electric Co. Ltd.

Mr. E. G. Samis, General Manager.

Mr. A. R. T. Hailey,

Manager, Engineering Laboratory

Canadian General Electric Co. Ltd.

ELECTRONICS INDUSTRIES ASSOCIATION

Mr. Léon Balcer, President.

Mr. J. Sutherland, Vice-President.

Mr. Maurice Kenyon Taylor, Director, Research & Development
Ferranti-Packard Ltd.

Dr. J. J. Green, Litton Systems (Canada) Ltd.
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(A curriculum vitae of each witness follows these Minutes)
The following are printed as Appendices:

No. 139—Brief submitted by The Canadian Chemical Producers’
Association.

No. 140—Brief submitted by Machinery & Equipment Manufacturers’
Association of Canada.

No. 141—Brief submitted by the Canadian Pulp and Paper Associa-
tion, and the Pulp and Paper Research Institute of Canada.

No. 142—Brief submitted by the Pharmaceutical Manufacturers
Association of Canada.

No. 143—Brief submitted by the Canadian Electrical Manufacturers
Association.

No. 144—Brief submitted by the Electronic Industries Association.
At 12.40 p.m. the Committee adjourned to the call of the Chairman.

ATTEST:
Patrick J. Savoie,
Clerk of the Committee.
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Balcer, Hon. Leon, P.C.. Q.C.: Born in Trois-Riviéres, P.Q., on October 13,
1917, son of Leon Balcer and Berthe Harnois. Schools: Kindergarten, Daughters
of Jesus, Trois-Riviéres; Trois-Riviéres Seminary; Laval University, Quebec.
Degrees: B.A.,, LL.L. (Law, Laval). Admitted to the Quebec Bar in July
1941. Married on September 8, 1943, to Geneviéve, daughter of Hon. Elisée
Thériault of Quebec. Two children: Pierre and Nicole. 1941-1945: On active
service with the Royal Canadian Navy. January 1946: Started Law practice
in Trois-Riviéres. 1946-1949: Secretary-Treasurer of the Town of Trois-Ri-
viéres, and of the School Board of the Banlieue of Trois-Riviéres. 1947: Secre-
tary of the Provincial Committee of the rights of married women. 1948: Secre-
tary of the Provincial Committee on juvenile delinquency. Elected for the first
time on June 27, 1949, member of Parliament for the constituency of Trois-
Riviéres. Re-elected in 1953, 1957, 1958, 1962 and 1963. 1950-1953: President
of Young Conservatives of Canada. 1952: Named Queen’s Counsel. 1952:
Canadian delegate to the Sixth Session of the United Nations in Paris. 1955:
Delegate to the ‘‘Association des Parlementaires” of NATO in Paris. January
1956: Elected President of the Conservative Association of Canada. December
1956: President of the Conservative Convention for the election of a leader.
June 21, 1957: Sworn to the Privy Council and appointed Solicitor General
of Canada and Acting Minister of Mines and Technical Surveys. July 1957 to
April 1963: Permanent member of the Treasury Board of Canada. November
1958: Delegate of the Canadian Government at the funeral of His Holiness
Pope Pius XII, in Rome. October 1959: Chief of the Delegation of Canada to
the 15th Session of GATT Conference in Tokyo, Japan. November 1959: Chief
of the Delegation of Canada to the 9th Conference of the Colombo Plan, in
Djakarta, Indonesia. October 11, 1960 to April 1963: Minister of Transport
of Canada. June 1966: Liberal Candidate in the Provincial General Election.
October 1966: Appointed Vice-President of Marsh & McLennan, Montreal.
June 1969: Appointed President of the Electronic Industries Association of
Canada.

Belleau, Dr. Bernard: 1947, B.Sc. University of Montreal; 1948, M.Sc. Univer-
sity of Montreal; 1950, Ph.D. McGill University: 1955-1958, Assistant Professor.
Laval University; 1958-1961, Associate Professor, Ottawa University; 1961 to
present, Professor, Ottawa University. Chairman, Advisory Board, Defence
Research Establishments; Recipient of the Merck, Sharpe and Dohme Award;
Centennial Medallist; Fellow of the Royal Society of Canada; Regional Editor:
Life Sciences; Associate Editor: Canadian Journal of Biochemistry; Associate
Editor, Molecular Pharmacology; Senior consultant, Bristol Laboratories; Total
papers published: 56.

Dewar, John Stuart: President and Director of Union Carbide Canada Limited,
Born June 24, 1918, Guelph, Ontario. Queen’s University (B.Sc., Chemical En-
gineering) 1941. After graduation joined Defense Industries where he remained
until 1943 when he joined National Carbon Company, Toronto, as a Chemical
Sales Engineer. Subsequently served in many capacities and became President of
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the company in 1955. In 1956 became Vice-President of Union Carbide Canada
Limited; Director in 1959; Executive Vice-President in 1963 and President in
1965. Director of the Toronto-Dominion Bank. Memberships: National Research
Council; Advisory Council to Minister of Industry, Trade and Commerce;
Canadian Council of National Industrial Conference Board—Vice-Chairman,
1968-1969; The Canadian Chemical Producers’ Association, Past Chairman;
Queen’s University, Board of Trustees; York University, Advisor Council of
School of Business.

Fowler, Robert MacLaren, LL.D., B.A.: President, Canadian Pulp and Paper
Association and President, Newsprint Association of Canada. Personal: Born
December 7, 1906 at Peterborough, Ontario, the son of the late Mr. and Mrs. E.
Bruce Fowler. Married in 1934 to Sheila Gordon Ramsay, of Toronto, daughter
of Mr. and Mrs. A. Gordon Ramsay. Five children. (Diana, Robert, Bruce, Philip,
Robin). Educated: Peterborough Public Schools and Collegiate Institute. Ed-
ward Blake Scholarship in Mathematics to the University of Toronto. Honour
graduate in Mathematics, University of Toronto, 1928; Honour graduate in Law,
Osgoode Hall, 1931. LL.D., University of Montreal, June 1961. 1931-37, Practiced
law in Toronto with McMaster, Montgomery, Fleury & Company, engaged in
litigation and commercial legal practice. 1937-39, Royal Commission on Domi-
nion-Provincial Relations (Rowell-Sirois Commission)—first as legal Secretary
to the Chairman, Chief Justice N. W. Rowell, and later as one of the secretaries
of the Commission participating in the preparation of the Commission’s report.
1939-45, Practiced law in Toronto with McCarthy & McCarthy, engaged in litiga-
tion and insurance and commercial practice. 1942-45, Secretary and General
Counsel of Wartime Prices and Trade Board, Ottawa. 1945, Appointed president,
Canadian Pulp and Paper Association and Newsprint Association of Canada. He
is also associated with the legal firm of Gowling, MacTavish, Osborne, and Hen-
derson, Ottawa. Activities: Member, Economic Council of Canada; Director,
Chemecell Ltd.; Director, Canadian Enterprise Development Corp. Ltd.; Director,
Automobiles Renault (Canada) Ltée.; Director, Westmount Life Insurance Com-
pany; Director, Regent Fund Ltd.; Director, Templeton Growth Fund Ltd.; Di-
rector, B. P. Canada Limited; Governor, Royal Victoria Hospital, Montreal; Co-
Chairman, Canadian-American Committee; Chairman, (1953-54) Executive
Council, Canadian Chamber of Commerce; President (1945-50), Canadian Insti-
tute of International Affairs; Chairman (1956-57), Royal Commission on
Broadcasting; Chairman (1964-65), Federal Government’s Committee on
Broadcasting Clubs: St. James’s and Mount Royal (Montreal), University
(Toronto).

~_Gendron, Pierre R., B.Sc., Ph.D., (LL.D., D.Sc.hon.): President, Pulp and Paper
Research Institute of Canada.- Born St. Hyacinthe, Que., May 1, 1916, son of
the Honourable Lucien H. and Marguerite (de Lorimier) Gendron. Educated:
Catholic High School of Montreal; University of Montreal (B.Sc., 1941);
University of Montreal (Ph.D., Chemistry, 1949); LL.D. (hon.) Doctory (honoris
causa) University of Montreal, 1959; D.Sc., (hon.) Doctor (honoris causa)
University of Ottawa, 1963. Lever Bros. Ltd., Technical Representative, 1941.
Lieutenant, R.C.N., Overseas Service, 1941-45; Lieut-Commander, R.C.N.-
(R); Commanding Officer, U.N.T.V., University of Montreal, 1945-53.
Assistant Professor of Chemistry, University of Montreal, 1946; Lec-
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turer, Chemistry, Columbia University, New York, 1945-50; Associate Professor,
Chemistry, University of Montreal, 1952; Dean, Faculty of Pure and Applied
Science, University of Ottawa, 1953-62; Vice-President, Dow Brewery Limited,
1962; President, Dow Brewery Limited, May 1964; Vice-President and General
Manager, Canadian Breweries Limited, Eastern Division. Affiliations: Chair-
man, Montreal Section Chemical Institute of Canada, 1951; Member, Board of
Directors, Chemical Institute of Canada, 1951-53; Fellow, 1956; Member,
National Research Council, 1957-64; Chairman, Selection Board, National Re-
search Council, 1960-64; Member, Defense Research Board of Canada, 1958-61;
Member, Selection Committee Defense Research Board of Canada, 1958-64;
Canadian Scientific Delegate to XIth General Conference, Unesco, Paris, 1958;
Canadian Scientific Delegate to XIth General Conference, Unesco, Paris, 1960;
Delegate Pan American Conference, Unesco, Buenos Aires.

Green, Dr. John Joseph, M.B.E., Ph.D., B.Sc., A.R.C.S., D.I.C., F.R.Ae.S., F.A.LA.A.,
F.C.A.S.I, M.E..C.: Born Nov. 9, 1905, Portsmouth, England. 1926-30 attended
London University—The Imperial College of Science and Technology—Royal
College of Science. Graduated in 1928 in honours Physics, awarded Imperial
College Governors’ Prize in Physics. 1928-29 Busk Studentship in Aeronautics
for graduate study and research. 1929-30 Beit Fellowship for scientific re-
search. Diploma of Membership of the Imperial College (DIC) in 1929, Ph.D.
Aeronautics, London University 1930. 1930-43 National Research Council of
Canada, Head of Aerodynamics Laboratory, M B.E. (Civil) 1943. 1943-45
commissioned in RCAF and served as Chief Research Engineer, RCAF Test
and Development Establishment. 1945 received King’s Commendation for
valuable service in the air, 1945-49 Chief Research Aeronautical Engineer, Air
Transport Board. 1949-55 Chief Division ‘B’, Defence Research Board and Scien-
tific Adviser to the Chief of the Air Staff, RCAF. 1955-59 Defence Research Mem-
ber, Canadian Joint Staff and Defence Research Attache, Canadian Embassy,
Washington, D.C. 1959-63 Chief Superintendent Canadian Armament Research
and Development Establishment. 1963-69 Director of Research, Litton Systems
(Canada) Limited. 1969- Director of Government Relations, Litton Systems
(Canada) Limited. 1954 first President, Canadian Aeronautical Institute (now
the Aeronautics and Space Institute). 1962 President, Canadian Aeronautics
and Space Institute. Member, International Council of the Aeronautical Sciences
and Chairman of its Executive Board. Honorary Life Member, American Asso-
ciation of Airport Executives; Member, Institute of Navigation; Member,
Society of Automotive Engineers; Senior Member, American Astronautical
Society; Editor-in-Chief, C.A.S.I. Journal; Member, Boards of Award, Laura
Taber Barbour Flight Safety and Daniel Guggenheim Medal; Member, Indus-
trial Advisory Committee, Flight Safety Foundation; 1967 Vice-Chairman,
Canadian Research Management Association; Chairman, Associate Committee
on National Museums of Science and Engineering, NRC; Member, Associate
Committee on Avionics, NRC; 1954 Eleventh Commonwealth and Empire
Lecturer before the Royal Aeronautical Society.

Hailey, Arthur Roberts Trail, B.A.Sc., P. Eng.: Manager, Engineering Laboratory,
Canadian General Electric Co. Ltd. Born: Vancouver, November 15, 1914.
Educated: Elementary and Secondary Schools, Vancouver; University of British
Columbia (Electrical Engineering) 1941. Joined Canadian General Electric in
1941, serving in various machine design, supervisory and engineering manage-
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ment positions. Appointed to present position in 1962. Membership: National
Research Council Advisory Committee on Applied and Engineering Research,
University of Western Ontario Materials Advisory Committee; Association of
Professional Engineers of Ontario; American Society for Testing and Materials,
Canadian Research Management Association.

Hillary, Dr. Bertrand B.: Born in Vancouver, British Columbia. University of
British Columbia (Bachelor and Master degrees in Biology and Chemistry),
Toronto (Ph.D.) 1939). His industrial career began with Polymer Corporation
in 1942-43 during construction of the synthetic rubber plant. From 1943 to 1946
he was with Dow Chemical of Canada, Limited on the Styrene Monomer opera-
tions at the Polymer plant at Sarnia. In 1946 he transferred to the new Dow
Chemical of Canada, Limited plant as Plastics Superintendent. In 1953 he was
appointed Research Co-ordinator, Dow Chemical of Canada, Limited, and in
1956, Research Manager, the position he now holds. Memberships: Engineering
Institute of Canada; Chemical Institute of Canada (Fellow); Canadian Research
Management Association (Chairman, 1962-64); Member, Advisory Board of
the Industrial Research Institute of the University of Waterloo; Chairman, Re-
search and Development Committee of the Canadian Chemical Producers’
Association.

Hoerig, Dr. Herman F.: Vice-President, Research and Development, Du Pont
of Canada Limited. University of Wisconsin (Ph.D.) 1942. After research work
with Goodyear Tire and Rubber Company in the United States, he became an
instructor in chemical engineering at the University of Wisconsin. He joined
E. I. du Pont de Nemours and Company in 1942 as a research engineer at the
Yerkes Research Laboratory at Buffalo, N.Y. In 1950 he was named director of
the laboratory. Dr. Hoerig later moved to the technical division of Du Pont’s
Foreign Relations Department and then, in 1954, to Du Pont of Canada where
he became manager of the Research and Development Department in Montreal.
He was named a vice-president in September 1960 and designated Vice-Presi-
dent, Research and Development, in April, 1969. Memberships: Chemical Insti-
tute of Canada; Society of Chemical Industry; Corporation of Professional
Chemists of Quebec; Past Chairman of the Executive Council of the Canadian
Chamber of Commerce.

Peck, Brigadier-General, C. A., OBE, CD: Born 1912 in New Brunswick. Bach-
elor of Science (Electrical Engineering), University of New Brunswick. Joined
Canadian Army as second lieutenant in the Royal Canadian Corps of Signals,
1936. Overseas, 1940-45—U.K., Italy and North West Europe. Ended war service
as lieutenant-colonel commanding Second Canadian Division Signals. Post-war
employment included Staff College in England; command of Royal Canadian
School of Signals, Kingston, Ontario; Director of Signals, Ottawa; liaison staff
London, England; military commander Canadian delegation Viet Nam; deputy
adjutant-General, Ottawa and Director-General Canadian Armed Forces Cen-
tennial Program, Ottawa. Retired as brigadier-general January 1968, and
became General Manager MEMAC in August 1968. Married with two daughters,
22 and 20. Member of the Association of Professional Engineers of Ontario.

Punchard, J. C. R.: Assistant Vice President, Northern Electric Company
Limited. Born: Toronto, Ontario 1911; Educated: Central Technical School,
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Toronto; University of Toronto B.A.Sc. (Electrical Engineering) 1933; Business:
Radio Engineer, Northern Electric Co. Ltd., 1935; Loaned to Research Enter-
prises Ltd., Leaside, Ontario as project engineer on development and manufac-
ture of AAA Mark VI Radar Equipment 1944-1945; Northern Electric study of
radio Aids to Navigation 1945; Equipment Engineer 1947-49; Development
Engineer 1949-50; Manager, Northern Electric, Belleville Plant 1954-60; Direc-
tor of Research and Apparatus Development, Northern Electric 1960; Director of
Research, Northern Electric 1962; Director of Transmission Development,
Northern Electric 1965; Appointed Assistant Vice President 1968; Memberships:
ILE.E.E. Fellow, Director, Region 7, 1964-65; Association of Professional En-
gineers of Ontario; A.LE.E.; 1951; Engineering Institute of Canada; Interpreta-
tions Committee, Canadian Standards Association, 1955; Kiwanis Club of Belle-
ville, President, 1957; Belleville Chamber of Commerce President, 1957; Board
of Governors, Albert College, Belleville 1955-60; Ottawa Hunt & Golf Club,
1962; Canadian Delegation to C.C.LLR. Conference, Geneva, 1962; Electronics
Division, Electronic Industries Association, Chairman and Vice President, 1959;
Board of Directors, E.I.LA., 1957-63; E.I.LA. representative to Canadian Radio
Technical Planning Board 1958-60; CEMA representative to Canadian Radio
Technical Planning Board 1961; First Vice President, Canadian Radio Technical
Planning Board 1964-67; President of C.R.T.P.B. 1967; Treasurer, Canadian
Organization for Joint Research, 1968.

Rapsey. Keith H.: President, Allen-Bradley Canada Limited; Born: Port
Arthur, Ontario. Educated: Schools in Port Arthur and Toronto; University
of Toronto B.A.Sc. (Electrical Engineering) 1930. Scholarship in each under-
graduate year and medal from the British Association for the Advancement
of Science in graduating year. Business experience has been concerned with
the design and production of industrial electrical motor-control equipment.
Joined Allen-Bradley Canada Limited in 1954, and is also a director of that
company, as well as the Allen-Bradley Company of Milwaukee, Wisconsin.
Memberships: Canadian ZFElectrical Manufacturers Association—President;
Chairman of the Tariff Committee and Industrial Control Section of the Cana-
dian Electrical Manufacturers Association; Executive Council of the Canadian
Manufacturers’ Association; Galt Board of Trade as President; Galt and Sub-
urban Planning Board as Chairman; Both at Galt and at Weston, has been
a member of the Board of Education.

Samis, Frederick, George: General Manager, Canadian Electrical Manufac-
turers Association. Born: Sarnia, Ontario, April 25, 1911. Educated: Public
and high schools, Sarnia; McMaster University, B.A. 1935 (Honour Mathema-
tics and Physics); Business: Massey-Harris Co. Ltd. 1935; Northern Electric
Co. 1936; Controller of Purchasing 1948-53; Commercial Manager, 1953-59;
Marketing Manager, 1959-63. Appointed General Manager, Canadian Elec-
trical Manufacturers Association 1963. Memberships: The Board of Trade of
Metropolitan Toronto; Past President, Canadian Association of Purchasing
Agents; Rotary Club of Toronto; Canadian Club; Institute of Association
Executives; The Granite Club; Mount Stephen Club, Montreal; Institute
of Administration.
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Sutherland, John Graham, B.Sc.: Born in Winnipeg, Manitoba in 1923, Mr.
Sutherland graduated from the University of Manitoba in 1945 with the degree
of Bachelor of Science in Electrical Engineering. He is Vice-President and
General Manager, Commercial and Defence Systems Division, and a Director
of RCA Limited. Mr. Sutherland joined RCA Limited in 1946 and spent 10 years
in development engineering, microwave and VHF radio relay equipment, and
from 1950-54 was Manager of Radio Relay Engineering Design and Develop-
ment, responsible for development of wideband systems operating in the VHF
microwave regions. In 1954 Mr. Sutherland was appointed Manager, Technical
Products Engineering, responsible for engineering design and manufacture of
electronic equipment for government and industry; in 1957 Manager, Com-
mercial Marketing and in 1958 General Manager, Technical Products Division.
He was appointed to his present position in 1960. In addition to being a member
of the Corporation of Engineers of Quebec, Mr. Sutherland is a member
of the Institute of Electrical and Electronics Engineers. He is Vice-President
of the Electronic Industries Association of Canada and Chairman of the Elec-
tronies Division of EIA. Mr. Sutherland, his wife and three children, live at
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Taylor, Maurice Kenyon:—was born in June 1908 in Scotland. He is married
with two sons, Dr. M. Martin Taylor and Vincent Taylor. He attended Oundle
School in North Hampshire, England and spent two years in Kings College,
Cambridge. He has been granted more than ninety patents in the electronic
and electromechanical field. During the war he was responsible for the develop-
ment and engineering of variations of identification equipment LF.F. used by
the Allied Air Forces of shipborne beacons. Subsequently, he inaugurated the
Ferranti-Packard Laboratories in Edinborough, Scotland. In 1946, he was
awarded the Page Prize by the Institution of Electrical Engineers for a thesis
on pulse position modulation. In 1949, Mr. Taylor immigrated to
Canada (Toronto) to open the Research Division at Ferranti-Pack-
ard Limited, returning to Scotland in 1950. In 1951, he returned to
Ferranti-Packard Limited in Toronto as Chief Engineer. In 1957, he became
Head of Research & Development at Ferranti-Packard, a post he had held until
being appointed as Director of Research and Development in 1968. He has
since been personally engaged in the design and development of electro-
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his staff “an award of excellence” by the Canadian Design Committee in 1967.
He is a member of the Association of Professional Engineers and is an Over-
seas Representative of the Council of the Institution of Electrical Engineers of
which he is a Fellow. He is also a member of the Canadian Research Manage-
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Wigle, Dr. William Ward: Primary education: Dryden, Ontario. 1937, Success
Business College, Winnipeg, Manitoba; 1938-1943, Queen’s University—gradu-
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THE SENATE
SPECIAL COMMITTEE ON SCIENCE POLICY
EVIDENCE

Ottawa, Friday, June 13, 1969

The Special Committee on Science Policy
met this day at 10 a.m.

Senator Maurice Lamontagne (Chairman) in
the Chair.

The Chairman: Honourable senators, we
have a very impressive delegation here this
morning from private industry. We have
representatives of the Machinery & Equip-
ment Manufacturers’ Association of Canada,
the Canadian Pulp and Paper Association, the
Canadian Chemical Producers’ Association,
the Pharmaceutical Manufacturers Associa-
tion of Canada, the Electronic Industries
Association of Canada, and the Canadian
Electrical Manufacturers Association.

Perhaps this is the first important occasion
for us to discuss what is being done in vari-
ous sectors of industry in terms of research
and also to discuss the government incentive
program.

Without any further introduction, I will ask
Dr. Hillary of the Canadian Chemical Produ-

cers’ Association to make his opening
statement.
Dr. Bertrand B. Hillary, Chairman,

Research & Development Committee, the
Canadian Chemical Producers’ Association:
Mr. Chairman and senators, I am very
pleased to have this opportunity to make this
presentation on behalf of the Canadian
Chemical Producers’ Association. We believe
that the way you are conducting these hear-
ings will be very fortunate for the future of
science in Canada.

Before I go any further I would like to
introduce the members of my delegation here.
First there is Dr. Herman F. Hoerig, Vice-
President, Research & Development, Du Pont
of Canada Ltd.; Dr. Cameron H. Caesar, Dep-
uty Manager, Research Department, Imperial
Qil Enterprises Ltd.; Dr. John Harvard Ship-
ley, Vice-President and Director, Canadian
Industries Ltd.; and Mr. John Stuart Dewar,

Past Chairman, President of Union Carbide of
Canada, and Dr. E. J. Buckler, Polymer Cor-
poration of Canada Ltd.

I would like to say a few words about the
Canadian Chemical Producers’ Association. It
is an association of 44 chemical manufactu-
rers in Canada. These companies must be
manufacturers and have a plant in Canada
and sell a major portion of their output on
the open market in Canada. Let me give you
a few statistics about the Chemical industry;
the annual cost of R & D amounts to $37.4
million or 1.7 per cent of the industry’s sales
of $2.2 billion. To put it another way it
amounts to 12 per cent of all private R & D
undertaken in Canada, and many of the in-
dividual members of the association spend
more than 1.7 per cent of their sales on
research. These figures indicate that the
chemical industry makes a major contribution
to the country’s economy, and this is, no
doubt, the result of the extensive program of
research that it carries on.

We also feel that more can be done. Before
we go into how this can be accomplished I
would like to help you look at and try to
understand the character of the Canadian
Chemical Industry, and Canada’s industry in
general, actually, in the problems and chal-
lenges it presents to research.

I think this is best summed up in a quota-
tion from the Science Council’s Annual
Report of June, 1967, and I will quote:

The pattern of industrial research in
Canada will not be exactly the same as in
other highly industrialized countries. In
most of our industries, we have a unique
combination of widespread geographical
dispersion, extensive foreign ownership,
and unusually easy access to new tech-
nology for import. Secondary industry
has the additional problems of limited
domestic markets and of many small
companies.
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This committee addressed itself not to the
total innovation process, which is really the
use of knowledge, but to the innovative part,
the research and development aspect of inno-
vation, and I think from this you can realize
that R & D is just one facet of manage-
ment’s total effort to bring about change,
growth, profitability, efficiency and productiv-
ity.

R & D itself can be affected by many
factors. Mr. Chairman, I must apologize for
this monster of a projector, but I thought it
might be easier if we saw a few slides so that
you could follow the visual word. All we
could find was this thing, which will add to
the heat, but if we turn the lights off we will
get rid of some heat, to balance it off.

One of the first things affecting research is
the economic environment. In the Canadian
chemical industry increases in R & D com-
mitment are most probable whenever the
anticipated return on such investment is
greater than for any alternative application of
existing financial resources. This, in turn, is
most likely to occur with improvements in
the stability and the hospitability of the eco-
nomic environment. This can be affected by
availability of markets, size of competitive
manufacturing units, combines legislation,
tariffs, non-tariff trade barriers, dumping,
taxation, and the costs of capital, raw materi-
als, construction and R & D itself.

I am going to confine myself to a few
remarks on the cost of R & D itself. We
can, in Canada, develop entirely new chemi-
cal products, but the commercial exploitation
of them is often difficult because of the high
cost of market development, the limited
Canadian market, and the difficulty of devel-
oping foreign markets.

Since R & D costs are high, the manufac-
turer must be able to anticipate a market
sufficiently large that the economic returns
will cover expensive R & D commitments.
For this reason, the minimum R & D pro-
gram required to support a newly developed
product in Canada is frequently prohibitive in
cost, is beyond the reach of many.

Normally, in the international chemical
industry about 3 to 5 per cent of sales is
regarded as an appropriate R & D expense
for a new product. Certain ones, such as new
resin, can go even higher.

Another point on costs is that research, to
be successful, must be continuous, and this

Special Committee

requires a large investment in buildings,
equipment and staff. We look at things this
way, that for every dollar spent at the bench
on laboratory research, at least ten more are
needed to bring the project through the pilot
plant stage, and perhaps a hundred more are
needed to bring it into commercial produc-
tion. Then if we go on to the innovative
stage, using the cost of production and mar-
keting, and things like that, you have about
as much more.

Then the next slide. One factor affecting
chemical research in Canada is the import of
technology, and any company in Canada that
is going to be internationally competitive
must import because it can only generate a
small fraction of the total research that it
needs—or technology, to use a broader
term—and we feel we must import. Such a
policy obviously requires a strong technical
staff capable of detecting and recognizing
relevant new developments, and then adapt-
ing and applying them to the needs of
Canada.

Likewise, we must be able to export tech-
nology. This means the sale of our research
and getting a return for it. It gives us the
opportunity to exchange research for other
research we need; it is a “swop” sort of deal.
It also helps open up other export markets.

Now we come to R & D incentive pro-
grams, and I am not going to dwell at any
great length on this. Our views are covered in
the brief, and I am sure all of you have heard
many comments, and you are going to hear
more this morning. However, let us say a
word or two about each one. Let us first take
the IRDIA program, No. 2, the Industrial
Research and Development Incentives Act.
That has had the effect of stimulating
research, but at a point we begin to level off
and stimulation drops, and this is worrying
many people. Likewise, in IRDIA the cost of
administration, the cost of preparing the
reporis take up a large amount of technical
people’s time, accounting people’s time, and
then the subsequent hassle you get with the
various departments after that, this has
soured many people on its use.

One the chemical industry could use is
PAIT. The restrictions on PAIT on the export
of technology have meant that the chemical
industry has not been able to use it to any
degree, and also the fact that the results of
unsuccessful research must be turned over to
the Government, because you cannot segre-
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gate your technology from someone else’s,
and you may drop something and then go
back to it at a later time. These are factors
which make that program very difficult for
the chemical industry to use.

I think the point there is because of the
international nature of the industry, we have
to be able to freely exchange information.

The Program for the Advancement of
Industrial Technology has certainly been
accepted and widely used, and seems to be
the easiest one to live with.

We spent in this committee a great deal of
time last summer arguing between ourselves
and with the financial arms of our companiee,
we found, because of the differences of views
of the different companies and their different
approaches, and when you enlarge this over
all types of industry—and I am sure you will
hear different views expressed today—and
also the fact that we are not familiar with the
problems that face the Government in setting
up these programs, we felt we would refrain
from making definite recommendations.

What we propose instead is that a joint
industry-government study be initiated to
determine the most appropriate type of sup-
port which Canadian industry needs, and
then a suitable formula to administer such
support. This program is already under way.
There have been a number of meetings
between the industry representatives and the
Department of Industry, and I think we will
see some modifications.

Another factor that could affect research in
Canada is Government research contracts. As
we are all aware, much of the research done
in Canada and supported by Government is
in-house, as opposed to the situation in the
United States, where a great deal of govern-
ment-funded research is contracted out to
industry.

We feel that if we are to attain some of the
national objectives now being defined by the
Science Council of Canada, the Government
should consider contracting out a larger part
of its R & D to industrial organizations.
This is because they have the competence to
do an effective R & D job. Also these
organizations have the major advantage of
being in the most strategic position possible
from which to recognize and exploit any com-
mercial “fall-out”.

R and D personnel comes in for a great
deal of discussion. The chemical industry
hires all types of personnel from technicians
to postdoctorates. We see a possible surplus of
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engineers with higher degrees such as doctor-
ates and postdoctorates, and a shortage of
bachelors. In fact, the shortage of bachelors is
already here, and we might also say that the
surplus of Ph.D’s is upon us. We feel that
some means of controlling this, and some
guideposts for the universities as to what
kind of people to turn out, could be achieved
if there was comprehensive and continuous
survey which would forecast the number of
graduates at all academic levels and disci-
plines, and relate these to the manpower
requirements.

Patents and trademarks are very important
to the chemical industry. Canada’s existing
patent laws afford deserved protection to the
originators of products and processes, and
thus constitute an incentive of vital impor-
tance not only to R and D itself, but also to
the industrial investment which may be the
result of commercially successful research.
We recommend strongly that the patent laws
be left as they are.

I have a few other points but I think I
have run out of time, and I will turn the
meeting over to someone else.

The Chairman: Thank you very much, Dr.
Hillary. We shall now hear from Mr. R. M.
Fowler, the President of the Canadian Pulp
and Paper Association.

Mr. R. M. Fowler, President, Canadian
Pulp and Paper Association: Mr. Chairman
and honourable senators, I want to start by
saying how pleased we are at having this
opportunity of coming before your committee.
We from the private sector applaud the
initiative of the Senate in undertaking this
inquiry. It is a crucially important one. This
seems to us to be a most appropriate and
useful way of making a study such as this,
and we are honoured to be a part of it.

I am the President of the Canadian Pulp
and Paper Association, and with me is Dr.
Pierre Gendron, who is the President of the
Pulp and Paper Research Institute of Canada.

The Chairman: He is also well known

around here.

Mr. Fowler: I am afraid he is notorious.
There is, as far as I know, no difference
between the views of the two industry orga-
nizations on science policy, and we have,
therefore, submitted a joint brief, which you
have.

There are some differences in the member-
ships of the two organizations. All maintain-
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ing members of the P.P.R.I. are members of
the C.P.P.A.,, but not all members of the
C.P.P.A. are supporting members of the
PP.R.I. However, there is a substantial
degree of identity between the members of
the two organizations, and there is no differ-
ence at all on the subject we are discussing
today.

There is one other difference between the
two witnesses that are now appearing before
you, and that is that in respect of any
detailed, technical or scientific question Dr.
Gendron is the expert, and I am not. I have
only one possible advantage over him, and
that is that I have been around for rather
longer, and if some question comes up about
history or what we have been doing in the
past then I may be able to answer it.

You have our brief. I do not propose to
read it in any detail, unless you want sections
read for you. I want only to indicate some-
thing of what is in it, and some of its salient
points.

The Chairman: I should add at this stage
that all the briefs are printed as part of our
proceedings.

Mr. Fowler: Starting somewhat at the
wrong end, I would like to refer to some of
the appendices in the brief. Appendix C gives
a brief description of the prospects ahead for
the pulp and paper industry of Canada. It
may not give a sufficient indication of where
we stand at the moment, and if I may, I will
give you that now.

The gross value of last year’s pulp and
paper production was almost exactly $2.5 bil-
lion. Of this $1.7 billion was exported, and
this was about 50 per cent of the total pro-
duction. That export trade is about 13 per
cent of the total Canadian export trade, and
it is very close to 15 per cent of the exports
to the United States.

The capital expenditures in the industry for
the last five years have exceeded a quarter of
a billion dollars a year, and in some years
they have been considerably higher than that.
The capital employed per person employed is
about $80,000, so this is a highly capital inten-
sive industry. The total employment, apart
from woods employment, is about 75,000 peo-
ple with an annual salary or wage bill of the
order of $500 million a year.

So, by any test this industry is a major
Canadian industry, and it is a large contribu-
tor to Canadian employment, trade and
development.
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However, the future is more important.
The growth rate over 40 or more years of this
industry measured in terms of wood con-
sumption has been slightly over 4% per cent
per year, despite wars, depressions, booms,
recessions, and the like. Projected at this rate
of growth of wood usage the expansion of
pulp and paper production, trade and
employment is very considerable.

Just a couple of years ago at another meet-
ing called by the federal Government we
made some estimates on a rather conservative
basis that fibre demands for Canadian pulp
and paper production will rise from 17 mil-
lion cunits of wood in 1965, to 27 million in
1975, and to 92 million in 2000. So, on that
basis, you would have a demand at the end of
the century 5% times what it has been in
recent years. It could well be at an even
faster rate than this because of what appears
to be a fundamental shift in the sources of
supply of wood fibre which could favour
Canada, but which will not necessarily do so.

We note in Appendix C that the FAO
predicts that the world pulp, paper, and
paper board demand will rise from 110 mil-
lion metric tons in 1965 to 225 metric tons in
1980. So, there is more than a doubling in 15
years, as there has been a doubling in the
preceding 15 years.

In other areas, notably Western Europe
including Scandinavia, demand is rising more
rapidly than there are available wood sup-
plies. They are nearing the end of their wood
reserves, and the future growth of pulp and
paper production there is going to be limited
by their fibre availabilities.

It is now a question of where this new
demand for fibre will go. In whatever form it
is—wood logs, pulp, or newsprint, or sophis-
ticated product—it is still fibre in one way or
another. Conceivably this increased demand
could go to the USSR where they have enor-
mous wood reserves, but production develop-
ment there has ben lagging, and the domestic
needs are growing very rapidly. Possibly this
demand might go to some of the under-
developed countries. If it did it would, inci-
dentally, have considerable value in the con-
text of the problems of the poorer world, but
so far it has been impeded by political and
economic instabilities. But, it could go in
large measure to North America, and particu-
larly to Canada.

Attention seems to be concentrated—and
this is natural, I guess—on the newer and
more exotic opportunities for growth in
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secondary manufacturing industries, and I
would be the last person in the world to
suggest that these are not important and
exciting, but I think we should not lose sight
of the opportunities in the resource industries
which have been a source of Canadian eco-
nomic strength in the past, and where we
have proven specialized international compe-
tence. However, it must be emphasized that
the potential growth for the Canadian pulp
and paper industry is neither automatic nor
certain. We have no world monopoly in these
commodities; there are other possible sources
of supply. Generally these products sell in
world markets with very few tariff barriers,
so trade is determined in international mar-
kets by rather fierce international competition.
That fact, I suggest, Mr. Chairman, underlies
the importance of research, an importance
that is far greater than it has been in the
past.

It should be mobilized in two main direc-
tions. The first is in forestry research and
forestry practices. For years in this country
we have gone along with the comfortable
assumption that we had huge reserves of
wood that other countries did not have, and
that has been true. We still have unutilized
wood resources, but the potential for
increased consumption of wood in Canada is
not unlimited. Some time in the last quarter
of this century we will reach the limit of
present available wood supplies. The impor-
tant point is that wood supplies can be
increased, and increased quite rapidly by
improved silviculture, protection and harvest-
ing methods. It is not just the planting of
trees. You can take an existing stand and do
more in the way of getting increased growth
by silviculture methods, but there still has to
be some planting. To do this for effect in 1980
or 1990 we have to begin now. The tree crop
cycle is a long one in Canada—40, 50 or 60
years, or more—and I remind you that the
time ahead to 2000 A.D. is the time back to
1948. Perhaps a few honourable senators may
recall 1938!

Secondly, we need additional effort in pulp
and paper technological research simply
because this is an industry involved in strong
competition in international markets, and that
competition is increasing from our major
world competitors, especially in their greater
research efforts. Dr. Gendron can explain
later, if you wish, on the basis of a recent
European trip, what is going on in some of
our competitor countries. However, we start
with the technology in a reasonably good
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state, but we must continue to be unceasingly
concerned with competence in the pulp and
paper industry in the improvement of exist-
ing products and the development of new
products.

Industrial research in Canada generally in
the past has probably come up to the levels of
research by industry in many other countries,
especially the United States. While it clearly
has not been as much as it should be, I think
it can be said that the research effort in the
Canadian pulp and paper industry has been
somewhat, and perhaps considerably, better
than the general average of industrial
research in Canada. Some idea of this is given
for your committee in Appendix B to the
brief. I think one factor that has generally
been lacking in Canada in comparison with,
for example, United States performance, has
been a failure to merge and co-ordinate
research efforts between governments, indus-
try and the universities. This has been a
remarkably successful process in the United
States, notably in the Boston area, where I
know you have been, and in the California
area. They have set up a strong interplay of
ideas and manpower between government,
industry and university research efforts,
~hich is clearly beneficial.

We in the pulp and paper industry have
been attempting to do this for something over
40 years, increasingly so in the last 24 to 25
years, since the war, in the Pulp and Paper
Research Institute. This, as you will see from
Appendix A, is a three-cornered partnership
between the pulp and paper industry, the
federal Government and McGill University.
We can tell you more about it later on if you
wish, to expand what is in the appendix. I
will only say now that I think it has proved
to be an increasingly useful joint effort,
which conceivably could possibly be some
kind of model for an approach to this prob-
lem by other industries or by the federal
Government.

However, I think there are two points I
should make about it. First, co-operative
research is not easy to direct, stimulate and
administer, especially in a highly competitive
industry. Secondly, a co-operative research
effort that can save duplication, and can save
going over the same ground by a great many
people who have had to do it, does not and
cannot supply the total research needs of a
major industry. You cannot just set up a joint
research division and think you have dealt
with your research responsibilities. Indeed,
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we have found that the success of the co-
operative venture in practical terms in almost
directly related to the existence of large
research efforts in the individual companies.
You must have a mechanism in each company
that can understand, pick up and apply the
results of co-operative research in individual
company application and development. Co-
operative research is extensive in both the
central institution and the individual compa-
ny efforts to make use of it.

The budget of the PPRIC—which today is
roughly about 10 per cent of the total indus-
try research effort—has grown steadily from
something of the order of $200,000 back at the
end of the war to an annual expenditure of
$2% million today, which is provided virtually
entirely by the industry. I should say, howev-
er, so that it is clear to everyone, we have
excellent laboratories and buildings at Pointe
Claire that were provided by the federal
Government.

I should say a few words about the brief
itself and the appendices. The chief points are
set out on page 2, and there are four short
paragraphs to which I would refer you now.

1. We consider that there is an urgent
need for greater consultation and coordination
between government and private industry
concerning the research requirements of
industry, the priorities to be given specific
research projects, and the appropriate agen-
cies to be used in carrying out those projects.

2. We suggest, further, that federal Govern-
ment research activities, and indeed research
philosophy, receive the most careful study
with a view to determining whether they
reflect an adequate concern with the potential
economic benefits of research to the Canadian
economy. In other words, not sufficiently
oriented.

The Chairman:
oriented.

Or perhaps innovation

Mr. Fowler: Perhaps that, yes. Innovation,
and even to some extent developmental. I
think you could read through the piece here.
It is a little too theoretical and ivory tower, if
you like.

3. We suggest that the federal Government
seriously consider having a greater portion of
its research carried out in the laboratories of
industry. This pertains especially to applied
research and development work which, as a
general rule, is best performed nearest the
point of application. This is much the same
point as the previous speaker made.
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4. Finally, we suggest that existing federal
Government programs for the encouragement
of industrial research in Canada be strength-
ened, in part, to broaden their scope and
increase their usefulness, and in part, to alter
their direction so as to reward successful
research.

These four points are more fully developed
in the succeeding pages and can be discussed
if you wish in the question period. The brief
concludes with the expectation that govern-
ment research programs will be extensively
revised and reshaped when a national science
policy has been developed and articulated.
Meanwhile, we make these suggestions about
strengthening existing Government programs
to increase their usefulness, really only as an
interim or stop-gap measure for existing pro-
grams which should be particularly reviewed
against the background of accepted national
science policy. Unless that is done and while
the programs remain on the books there is
value in strengthening them and removing
some of their deficiencies. That is all I
need to say at the moment.

The Chairman: Thank you Mr. Fowler.
Who is going to speak on behalf of the

Machinery & Equipment Manufacturers’
Association of Canada?
Brigadier-General C. A. Peck, General

Manager, Machinery & Equipment Manufac-
turers’ Association of Canada: I should like to
associate myself with the previous speakers
in expressing my appreciation for the oppor-
tunity to be here today. I am General Manager
of the Machinery & Equipment Manufactu-
rers’ Association of Canada, and I am here
with Mr. Lewis, who is the President of
MEMAC and Vice President of the Dominion
Engineering Works in Montreal. I hope that
when question time comes we will lean on
him rather than to me.

Our brief on science policy outlines a few
specific points which are, I am sure, not new
to members of this committee, but which are
ones which have been raised specifically by
our own members. Our members include
most of the companies in Canada whose prin-
cipal business is the manufacture of industrial
machinery, but exclusive of agricultural,
automative, electrical, aircraft and office
machinery. Our annual sales are in excess of
$300 million, and our 16,000 employees
include a high proportion of technically
trained people—engineers, designers, drafts-
men, pattern makers, machinists and other
skilled trades.

[rr—
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Our companies are fully aware of the need
for constantly improving technology as one of
the essentials to competitive survival. They
recognize, as well, the extent of the research
which this demands if it is to be effective,
and the wide range of specialists required,
and the fact that few individual companies or
organizations can cope with these needs on
their own.

Industrial machinery normally has a long
life span—10 to 40 years. It is important
therefore that each new machine incorporate
the latest performance and capacity improve-
ments and innovations. This is particularly
true when we are trying to get a piece of the
export market, that we should introduce a
product into this market which is the best of
its kind before our improvements and innova-
tions are available to the rest of the world on
a full-scale basis. Such a product will normal-
ly result only from a heavy R and D program
and one which obviously, as I indicated ear-
lier, is too much for the average company to
carry out on its own. The importance of some
form of Government assistance obviously
rates very highly in our minds.

Most companies have and R and D program
as part of their product development and
improvement plans, but these are necessarily
limited in scope by budget considerations.
The Canadian Government assistance and
incentives programs are used by our mem-
bers when they offer advantages, and perhaps
I may comment on some of the specific points
which have been raised in this area.

Some of these points are, of course, all
right, such as the Industrial Research and
Development Incentives Act, IRDIA. The
most frequently raised point which I have
heard is from industries other than our own.
A firm may fail to qualify for aid at the very
time its need is greatest, during a down-turn
in business and when there is no increase
over the previous period of R and D. The
paper-work involved in applying for the aid
is considered to be overly heavy, and the
subsequent delay too long. Some of the infor-
mation required appears to be in the trade
secret category, and our members have found
that on occasion they are not prepared to
answer some of the questions on which they
are required to give information.

Under the regulations, “development” does
not include aids to the production process to
increase output, but in many industries R and
D to increase output of an existing process
may be of greater economic importance than
work on a new or novel process.
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The point has been stated often that
Canadian industry undertakes too little R and
D on its own. Without arguing the validity of
that observation, it is I think fair to say that
the machinery manufacturing industry is, by
its nature, more logically concerned with
devoting its limited resources in this field to
the application of research than to basic
research itself. It seems that the existing aid
programs lean toward basic or laboratory
research, but tend to exclude applied work on
manufacturing techniques and improvements
in production.

Central Policy Co-ordinating Agency: If a
national science policy is to be implemented
effectively, obviously a strong central co-
ordinating agency will be needed to co-ordi-
nate the efforts of the various Government
departments, agencies, universities, and other
organizations now contributing to the total
work in this field. From the manufacturer’s
point of view it is apparent that although a
wealth of scientific information is being gener-
ated each year, the proportion which reaches
him in a form which he can understand and
use is probably small. A worthwhile central
agency can render great value in collecting,
collating, interpreting and distributing such
information; the same agency could also serve
as the medium through whom industry would
acquaint the scientist with its needs and
priorities.

It follows, of course, that the central agen-
cy would be in a position to identify duplica-
tion and overlapping of effort, and it should
be able to co-ordinate these efforts on a
national basis to ensure that available
resources are being effectively used.

Senator Grosart: Can I ask if this particu-
lar comment on the strong co-ordinating
agency is covered in your brief in these
words?

Brigadier-General Peck: It was not in these
words.

Senator Grosari: The phrase you used was
“a strong central co-ordinating agency”.

Brigadier-General Peck: That is right and
we did not use that in the brief; I am sorry.

It should be able to assign priorities to
projects, bearing in mind the economic
growth which might be expected to flow from
them. An international exchange of technolo-
gy is essential, and it should concern itself in
this field of R and D and again to avoid
duplication of effort.
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This is very brief, but I know that most of
these points have been dealt with many times
in the numerous other hearings. I said at the
opening that they are points which our
members have raised in particular, as apply-
ing to them. As an overall comment, we
appreciate again the interest which the Gov-
ernment is taking in this field. We feel the
potential value is great and finally we are
happy to have the chance to participate in
your discussion.

The Chairman: Thank you very much.

Now we have Dr. Wigle of the Pharma-
ceutical Manufacturers Association of Canada.

Dr. William Ward Wigle, President, Phar-
maceutical -Manufacturers Association of
Canada: Mr. Chairman and senators, may we
say how pleased we are to have the pleasure
and honour to be able to come and assist in
the deliberations of your committee on
science policy.

Without being facetious, I might make
some light reference to the fact that we wel-
come the opportunity of being constructive,
instead of having to be defensive. We have
had a fair experience of the latter.

There is a little item of popularity, which is
less than one per cent of the consumer policy,
but it makes a lot of difference.

Senator Grosart: This is your chance to be
offensive.

The Chairman: I would prefer that it
should be positive.

Senator Gorsart: I mean it in that way.

Dr. Wigle: The delegation we have today
consists, first, of Mr. Edward Roger Rowe,
C.A., President and Director, Bristol
Laboratories of Canada Limited, chairman of
the committee which prepared this brief for
your Senate committee.

With him is Mr. R. G. McClenahan, Barris-
ter and Solicitor, who is a patent and trade
mark attorney in Ottawa and has considera-
ble experience in these problems in relation
to this industry. We also have Dr. Yvon G.
Perron, Director of Laboratories, Bristol
Laboratories of Canada, who has a Ph.D. in
chemistry. We also have Dr. Bernard Belleau,
Professor, Ottawa University—Senior Con-
sultant, Bristol Laboratories. Dr. Belleau is
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well acquainted with the combined efforts of
industry and university in the research of this
particular field.

Mr. Chairman, for those who have not
studied the brief—and I do not mean the
committee, but the many visitors here today
who have not had it—I would remind you
that this association represents 58 of the
research oriented pharmaceutical manufactu-
rers who are established in Canada. We have
about 12,000 employees who are directly with-
in our industry, and the support of a total of
some 25,000 who participate through other
industries which are made use of in our
operations.

The research expenditure by this industry
in Canada has doubled in the last five years.
In the last survey we did, it amounted to $12
million a year—which we think is a consider-
able expenditure when we remember it is
equal to $1 million a month in Canada.

We have a high percentage of highly
qualified people in our research, because the
proportion of Ph.D’s to other people is much
higher than it is in research generally.

With those brief comments, I would like to
read our recommendations and then wait for
the questions that might be properly an-
swered by the people we have here today.

Our association has recommended in its
brief:

a) that research in the pharmaceutical
industry be encouraged in Canada;

b) that interaction and co-operation
between industry, university and gov-
ernment researchers be fostered;

I might at this point remind the committee
that one of the appendices is a report of
which we are very proud, where the Medical
Research Council of Canada did an objective
survey of the research in this industry in
Canada and has given us a very glowing
report.
OQur recommendations continue:

¢ that scientific activities of the federal
government be co-ordinated as much
as possible;

d) that every opportunity be sought to
explain and communicate to the “pub-
lic” the role, activities and benefits of
science, scientists and scientific
endeavours;

e) that Canada, as a technologically
evolved nation, uphold her interna-
tional relationships by recognizing the
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importance and value of the Patent
Act in creating the proper incentive
and environment for research in
Canada;

f) that pharmaceutical manufacturers
with substantial Canadian investment,
employment, taxes, purchases, re-
search and development not be dis-
criminated against by encouragement
of importers;

g) that recognition be given to the fact
that only to the extent that patent
protection permits, will publication of
research findings by scientists contin-
ue to be a tool in retaining scientists
in Canada;

h) that government assistance for indus-
trial research take the form of tax
allowances with carry forward to
future years for loss years;

i) that tariffs for scientific equipment and
chemicals used in research, but not
made in Canada, be done away with.

With that, Mr. Chairman, I will wait for the
question period.

The Chairman: Thank you very much, Dr.
Wigle. Now we will have Mr. Samis, repre-
senting the Canadian Electrical Manufacturers
Association.

Mr. E. G. Samis (General Manager, Canadi-
an Electrical Manufacturers Association): Mr.
Chairman and honourable senators, I wish to
join my colleagues from industry in con-
gratulating you and the committee on the
monumental effort that you have put and are
putting forth in an endeavour to raise the
level of research and development being done
in this country.

I would like to commence by introducing
the members of the delegation from the
Canadian Electrical Manufacturers Associa-
tion. We have Mr. Rapsey, who is President
of the Association and also President of
Allen-Bradley Canada Limited. We have Mr.
Keith Alexander, Chief Product Engineer,
Canada Wire and Cable Company Limited;
Mr. J. K. Carman, General Manager, Elec-
tronic and Defence Products Group, Canadian
Westinghouse Co. Ltd., Mr. A. R. T. Hailey,
Manager, Engineering Laboratory, Canadian
General Electric Co. Ltd.; Mr. A. F. Johnston,
Manager, Corporate Relations, Canadian Gen-
eral Electric Co. Litd.; Mr. J. P. Jones, Corpo-
rate Director, Engineering and Facilities
Planning, General Steel Wares Ltd.; Mr. A.
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A. MecArthur, Assistant to the President,
Canadian Westinghouse Co. Ltd.; Mr. C. E.
McRoberts, Chief Engineer, Low Voltage Dis-
tribution Equipment, Federal Pacific Electric
of Canada; Mr. R. Noonan, President and Gen-
eral Manager, Pioneer Electric; and Mr. J. C.
R. Punchard, Assistant Vice President, North-
ern Electric Company Limited.

We have a fairly sizeable delegation which
would be able to discuss the brief in detail as
the committee would wish. We do not have a
prepared statement, but perhaps I would
draw attention to a few important items in
the brief, and make one or two minor
corrections.

The brief begins by describing the industry
and its 163 companies, and a list of the
products of the association. It says that the
annual output of the industry is $2.3 billion,
that it employs 139,000 Canadians and repre-
sents more than 90 per cent of the output of
the electrical manufacturing industry in
Canada.

It goes on to say that the level of the
research and development expenditure is in
excess of $80 million annually, which puts the
electrical manufacturing industry on a pretty
high level, exceeding 3 per cent of the sales
dollar. I believe it is the largest single indus-
try in dollar expenditure, exceeding 80 mil-
lion annually.

The brief goes on to develop a number of
points which have been already stated by oth-
ers, so I will not repeat them. We put much
emphasis on the need to encourage a shift of
development work from government laborato-
ries and university laboratories to industrial
laboratories. That is not a new statement, but
we think it is rather important.

We comment on the various research and
development incentive programs now in oper-
ation, and I would like to read what we say
about one of these, which happens to be an
important one to this industry. I am referring
to IRDIA, the Industrial Research and Devel-
opment Incentive Act.

This program, administered by the Depart-
ment of Industry, is, without doubt, poten-
tially the most significant of the several gov-
ernment sponsored incentive programs for
research and development. It is the successor
program which, commencing in 1967, replaced
the previous incentive provided under Section
72 (A) of the Income Tax Act.

It is the Association’s opinion that IRDIA is
not entirely realistic, and we suspect not fully
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effective, in advancing research and develop-
ment in Canada. Its effectiveness may become
fully evident when the final figures for 1967
become available and we learn what propor-
tion of the applicants for assistance under
this program by this industry totalling $83.8
million are approved.

The requirement for individual project
application and approval is fundamentally
wrong. A decision to engage in an industrial
research and development program is an
entrepreneurial decision of the highest order.
It involves consideration of available human
resources, physical resources, capital, poten-
tial markets, prices, an estimate of the com-
petitive situation several years in advance.
Decisions of this kind can best be made and
can only successfully be made by thousands
of individual business executives with the
knowledge and experience available to them
through their daily activity in a competitive
environment. To expect such decisions to be
made intelligently in a single location in
Ottawa is a fundamental mistake in concept.

The Canadian Government, in its recent
White Paper on Policies for Price Stability,
recognized the impracticability of attempting
to centralize such decision making in Ottawa
when it said:

Moreover, to undertake a comprehen-
sive surveillance and review of the thou-
sands of price and income decisions
occurring regularly in all parts of our
economy would require the services of a
vast bureaucracy. Such a bureaucracy
could operate only on the basis of highly
simplified rules and standards which
would conflict with the needs of a
dynamic growing economy. For all these
reasons, detailed review of specific price
and income decisions would be highly
inadvisable, and the Government rejects
this approach.

Now, that is our comment on IRDIA. We
think that is one of the more significant state-
ments we have in our grief.

Mr. Chairman, there are one or two correc-
tions I should like to make before concluding.
On page 15 of the brief, paragraph 25, we
used the expression IRDIA. It should have
been PAIT. The equivalent change should be
made in the French translation on the oppo-
site page.

On page 21, paragraph 35, (1) the word
“prior” should be removed. It is an inaccura-
cy to include that word, and it should be

removed. Again, the French translation
should also be corrected by the removal of
the word “premiere”.

The Chairman: I would now ask Mr. Leon
Balcer to present the brief of the Electronic
Industries Association of Canada.

Mr. Leon Balcer, President, Electronic
Indusiries Association of Canada: Thank you
very much, Mr. Chairman, but the Vice-
President of our association, Mr. Jack Suther-
land, will make the presentation for us.

The Chairman: Thank you.

Mr. Jack Sutherland, Vice-President, Elec-
tronic Industries Association of Canada: Be-
fore saying a few words about our brief, Mr.
Chairman, I would like to introduce our dele-
gation: Mr. Leon Balcer, P.C., Q.C., President,
Electronic Industries Association of Canada;
Mr. D. Carrol, President, T.M.C. Canada; Dr.
P. Lapp, Spur Aerospace Limited; Dr. J.J.
Green, Litton Systems (Canada) Limited; Mr.
J.C.R. Punchard, Northern Electric; Mr. M.K.
Taylor, Ferranti Packard Limited.

Canada and the world are just now enter-
ing the electronic era. The Electronic Indus-
tries Association is pleased to have this
opportunity to meet with the Special Senate
Committee on Science Policy to expand upon
and answer any questions in connection with
our brief, and to recommend policies to be
considered, in order to provide an environ-
ment which will allow the electronic industry
to optimize its contribution to the economic
and social progress of Canada.

Our association was formed 40 years ago as
the Radio Manufacturers Association of Cana-
da, subsequently became the Radio Television
Manufacturers Association and then the Elec-
tronic Industries Association of Canada, re-
flecting the widening interests of its members.

The products produced and, in many cases,
designed in Canada include: consumer elec-
tronics, television, radio receivers and hi-fi
stereo; industrial electronics systems and
products for data processing, communications,
space and terrestrial, navigation and educa-
tion; components required for the above,
including TV picture tubes, black and white
and colour, semiconductors, receiving and
industrial tubes and other conventional
components.

To illustrate our membership, I would
mention five companies: Electrohome in
Kitchener, manufacturers of TV, radio and
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hi-fi; CAE in Montreal, manufacturers of
navigational and training aids; IBM in Toron-
to, manufacturers of data processing and edu-
cational aids; Lenkurt in Vancouver, special-
ists in communications; Renfrew Electric in
Toronto, manufacturers of a wide range of
components for electrical and electronic
companies.

These are five of our 109 member-compa-
nies which I have named to illustrate the
diversity, product scope and geographic dis-
tribution of our membership.

To illustrate our size, the Canadian Elec-
tronies Industry is a billion dollar industry
with factory shipments of $886 million. It
employs 55,000 Canadians not counting an
estimated equivalent number in supplying
industries. It exported $272 million in 1968, a
five-fold increase in eight years.

But in addition, there are other factors
which identify the uniqueness of the elec-
tronics industry to Canada’s progress. You
have given high priority to the need for
improving the productivity of Canadian
industry and institutions including govern-
ment. Electronics is the key to improved pro-
ductivity, particularly in Canada with long
distribution and communication distances,
with a requirement for a full variety of prod-
uct at relatively low volume, and with
important process industries. Electronics
opens up entirely new possibilities in infor-
mation processing with computers and high
speed data transmission and in automation
and process control. These new possibilities
are the real keys to increasing the productivi-
ty of Canada’s industries and institutions.

You have given high priority to education,
in regional development, in equal opportuni-
ties to all. In bilingualism, electronic aids
such as television, computer-assisted instruc-
tion, language laboratories, provide the
opportunity for achieving better instruction at
lower cost.

Much attention has been directed to devel-
opment of Canada’s north. This is dependent
on communications. Canada is, and has been
for many years, a leader in communications
capability which filled a need created by the
great distances in our country. By maintain-
ing a strong and virile electronics industry,
Canada can realize the benefits of space com-
munications, as well as other modern com-
munications means, which are needed for the
ever-increasing demand for more and superi-
or transmission media.
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Our industry is a technologically-based
industry with a higher level of technical and
engineering and scientific employment than
other Canadian industries, and as a conse-
quence, we are playing an increasing role in
providing challenging opportunities for the
scientific and engineering professions in
Canada to offset the movement of this talent
to other countries.

From the above it is easy to see how elec-
tronics pervades in all sectors of our economy
and why its future vitality is essential.

The need for a healthy electronics industry
can best be illustrated by one or two quotes
from the business classic The American Chal-
lenge—by Servan Schreiber.

The most important sector of the
economy, however, and the one most cru~
cial for the future, is electronics—for
electronics is not an ordinary industry: it
is the base upon which the next stage of
industrial development depends.

We are now living in the second indus-
trial revolution—a country which has to
buy most of its electronic equipment
abroad will be in a condition of inferiori-
ty similar to that of nations in the last
century which were incapable of industri-
alizing. Despite their brilliant past, these
nations remained outside the mainstream
of civilization. If Europe. ..

And this applies equally to Canada.
continues to lag behind in electronics, she
could cease to be included among the
advanced areas of civilization within a
single generation.

This is why we are appearing before you
today, and why, earlier this year, we submit-
ted a brief to the Government on the need to
increase the technological capability of
Canadian industry—because we believe the
electronics industry is unique in its impor-
tance to Canada. So much of the progress we
all seek for our country is dependent on elec-
tronics and on the technical capabilities to
develop and supply know-how to meet Cana-
da’s needs.

We have followed closely and with interest
the hearings of your committee. Much of that
which is in our brief has been written or said
before, however, there are a few concluding
observations we would like to make:

The Canadian electronics industry expends
more dollars on R and D, and is accelerating
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its growth of expenditure in this area more
rapidly than any other segment of the manu-
facturing industries.

Direct federal funds in aid of R and D in
industry supported fewer scientists and engi-
neers in 1968 than in 1958, and, furthermore
the most recent figures released by DBS in
May of this year indicate that industry’s
share of increased current support of R and D
has decreased in relative and absolute terms
since 1965.

The level of support of R and D provided
Canadian industry by the Federal Govern-
ment is much less, in relative and absolute
terms, than the level of support to R and D in
industry in other advanced nations of the
world, with whom we are endeavouring to
compete.

Federal support of R and D in the universi-
ties and in government is increasing rapidly
and conditions are such as to require a re-
evaluation by the Government of the amounts
so spent, lest these institutions consume all of
the available funds in the years ahead.

We believe there should be identification
and pursuit of fully-supported national pro-
grams to be undertaken by industry and
involving as appropriate government agencies
and universities. As a means of stimulating
growth in science-based industries and to
help to solve some of our national problems.

The Chairman: Thank you very much.

At this stage it would be rather appropriate
to adjourn for 15 minutes, but unfortunately
we do not have time to do so. I hope you will
all bear with me if we proceed immediately
to the question period.

Senator Robichaud.

Senator Robichaud: Thank you, Mr. Chair-
man. We have noticed that in the recommen-
dations placed before us this morning there
seems to be a general consensus of opinion
that there is a greater need for increased
co-operation, better relations, greater consul-
tation and co-ordination between industry,
universities and government regarding
research and development programs. This
seems to be well in line with the briefs which
have been presented to us so far.

In coming to my questions, I think I should
start with the first brief from the Canadian
Chemical Producers’ Association and follow it
up with a question directed to the witnesses
representing the Canadian Pulp and Paper
Association. We have been told, and this is to
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be found on page 12 of the brief submitted by
the Canadian Chemical Producers’ Association,
that the high cost of R & D is a major
problem facing every Canadian chemical pro-
ducer. It is also stated that the limited
Canadian market is another major problem
closely related to the first and we must con-
clude therefore that what we need for our
chemical producers is a larger export market.
We have been told by witnesses who have
appeared before us so far that Japan’s eco-
nomic growth has relied to a great extent on
an expanding chemical industry and also that
20 per cent, of the exports of Switzerland, a
country with a population which is 25 or 30
per cent that of Canada, are accounted for by
exports of the chemical industry.

I would like to know what percentage of
Canada’s exports come from the Chemical
industry, and also what percentage of the
chemical industry is marketed in Canada and
what percentage is exported. At the same
time we might also be told what is the poten-
tial for increasing our exports, particularly if
we could base our production on innovation—
innovation which would be the result of more
effective use of science and technology.

Dr. Hillary: Your first question, senator,
about the percentage of exports is one that I
am going to have to call for some help on. I
do not have the figures in my head, but per-
haps one of the more economics-oriented
members of the delegation may be able to
help us on that.

Dr. Herman F. Hoerig, Vice-president,
Research & Development, Du Pont of Canada
Lid.: I do not have with me the economic
data required by Senator Robichaud, but I
would like to answer his question in this way;
the chemical industry because of its interna-
tional character in Canada is technologically
as modern and up-to-date as any of the
chemical industries in the rest of the world.

You raised the question of whether tech-
nology could perhaps improve our position.
The problem is not one of a lack of competent
scientific personnel, nor is it a lack of com-
munication and exchange of technology
world-wide. The level of intelligence in this
area is equal to that which exists elsewhere.

Actually, as far as import and export statis-
tics are concerned, the Canadian chemical
industry is a very definite net importer of
chemical products, and this is largely due to
the fact that the scale of manufacture in
Canada which is possible does not make it
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economically sound to try to meet all of the
needs of the country in an open tariff situa-
tion. The scale of operation in the United
States and in some European countries is of
such a size that the manufacturing costs are
necessarily lower.

Now, the question is: Can the Canadian
chemical industry become a net exporter of
goods? I think the answer to that, to be prag-
matical and realistic, is that it is not on the
cards. As a matter of fact, the industry fore-
cast over a period of the next five years is
that it may become a net deficit in imports of
almost $1 billion a year.

The Chairman: Why this pessimism?

Dr. Hoerig: I would like to answer that
question. This pessimism is due to the fact
that the tariff barriers on chemicals in the
rest of the world are such that the manufac-
ture of these goods in Canada does not make
it possible for the industry to gain access to
these other large markets in competition with
other large-scale producers. It is just about
that simple. If any of my colleagues would
like to amplify on that remark, I would cer-
tainly like to hear them.

Mr. John Stuart Dewar (President of Union
Carbide of Canada): Certainly, the deficit in
trade in chemicals is a fact. It is reaching a
point where it is not unlike the situation
reached when the automotive agreement was
undertaken; it is somewhere around $300 mil-
lion deficit.

As Dr. Hoerig has stated, the way the
ground rules are now, it is bound to increase.
I think if there is to be a salvation it comes
within the scope of what Dr. Hillary referred
to in page 1 or 2 of our brief, wherein we
state that the rationalization of tariff barriers
and numerous other things have to be party
to the overall picture, and there may be, in
some phases of the chemical and resins
industry, possibly some who have some arbi-
trary trade arrangements which involve coun-
tries other than Canada. I believe that is all.

Senator Robichaud: Could the witness men-
tion at least some successful Canadian inno-
vations which have resulted in increased
exports for our chemical products? Could we
have a concrete example of any case where
we have gone into the export of our chemical
products?

Dr. Hoerig: I take it you are looking for
specific examples.
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Senator Robichaud: Yes, just one or two.

Dr. Hoerig: I will talk, then, as a member
of the Du Pont Company. Our export activity
has been in the nature of about 20 per cent.
We have at Sarnia, for example, a polyethy-
lene plant which has been based there largely
on Canadian research. The process of the pro-
duction of polyethylene was Canadian-
research oriented. This plant is unique in the
world because in order to meet American
requirements in Canada this plant was engi-
neered to produce a wide range of polyethy-
lenes. So, the plant is a unique plant as far as
world production is concerned. With regard
to polyethylene, we make a variety of resins
which are different in properties from those
of other manufacturers and which have
unique applications, not only in Canada but
in other countries. As a consequence, we do
enjoy the export of these resins because of
the fact they have particular properties which
are not available elsewhere. So, competitively
we are in a good position there.

However, basically we have difficulty on
the scale of manufacture of polyethylene in
this country which has been very thoroughly
studied by one of the other Government
departments. This obviously entails disadvan-
tages, and it is not possible to compete in the
export market across the whole spectrum of
products, including the low price ones.

Another example is that our company
exports nylon polymers. We can do so only
because we are technically efficient and have
done what I think the industiry generally tries
to do, and that is to increase profitability by
decreasing costs through technical innovation;
and, therefore, we remain a world-wide
competitor.

However, again, in most of these products
you cannot expect to find a continuing export
business opportunity. Much of it is expedient
in character because of the world-wide short-
ages which prevail from time to time. Each
nation tends to be pretty well self-sufficient in
this industry, and there are barriers which
exist in the chemical industry in other coun-
tries, and, during periods of surplus, export
markets are either impossible or extremely
difficult to come by.

Dr. Hillary: Might I ask Dr. Rowzee to
make a further comment on that question?

Dr. Rowzee: I think that Senator Robichaud
is looking for some bright spots, and perhaps
I might point out that a large measure of the
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success of Polymer Corporation has been
through its ability to adapt through its tech-
nology, through its research—I do not know
whether it would qualify specifically as inno-
vation, but to change and adapt a part which
was built in wartime to the manufacture of a
wide range of products which were capable of
export.

Why were they capable of export? Because,
generally speaking, rubber, both natural and
synthetic, moves freely in the world of com-
merce. There are exceptions, such as Aus-
tralia, India and certain developing countries;
but, generally speaking, rubber moves freely
at either a no-tariff or a very low tariff situa-
tion throughout the world. Consequently,
Polymer is an example of what scale can do
not just for the Canadian chemical industry
but for other industries as well.

It has a plant more than double the size of
the needs of the Canadian market. It has con-
sistently exported more than 50 per cent of
its output. This is perhaps not typical of the
Canadian chemical industry generally, but
suggests that Canadian industry is capable of
providing this access to other world mar-
kets.

The Chairman: I certainly hope that
the success of Polymer was not only due to
the fact that it was a Crown corporation.

Senator Robichaud: Mr. Chairman, I will
direct my next question to the Canadian Pulp
and Paper Association. The first recommenda-
tion on page 3 of the brief expresses concern
regarding the need for great consultation and
co-ordination on research matters, amongst
Government, private indusiry, and the uni-
versities. It also suggests that some formal
agency be organized to correct the difficulties
that arise from the multitude of Government
departments and agencies engaged in pulp
and paper research. At the bottom of page 3
the industry states that its own research
effort is co-ordinated and integrated to a
degree unusual amongst industries in Canada.
In other words, it cites the pulp and paper
research institute as an example of what can
be done regarding co-operation and co-ordi-
nation between government, universities, and
industry.

My question is: In this co-operative scheme
what is the share of the Government as com-
pared to the share of the industry? What
percentage of its gross product, or its total
value, does the pulp and paper industry
devote to research? We were told yesterday
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that the mining industry, for example,
devotes approximately 1.5 per cent of its total
sales to research. What is the figure for the
pulp and paper industry?

Dr. Pierre Gendron, President, Pulp and
Paper Research Institute of Canada: The total
pulp and paper research expenditure is of the
order of $25 million, and this has been so for
the last six or seven years. It has remained
fairly steady at that level. This includes the
contribution of the industry to the Pulp and
Paper Research Institute, and also the expen-
ditures that individual companies make in
their own laboratories.

To answer the question with respect to
greater co-ordination between government,
industry, and the universities, we do point
out that the Institute is an example of such
co-operation. However, we believe that still
greater co-ordination can be achieved, and we
wanted to bring to the attention of this com-
mittee the fact that it is possible to achieve
this.

The Chairman: Would you have the amount
spent by the federal Government on R & D
in forestry and forest products?

Dr. Gendron: I believe that their research
expenditure is of the order of $23 million,
and this goes for all the various industries.
Not all of it is for the pulp and paper indus-
try. Some of it is for the lumber industry and
the plywood industry. But, you have got to
remember that the pulp and paper industry is
vitally interested in all aspects of research
that the Department of Forestry carries out in
respect of the forests themselves, since these
are the source of the raw materials we use.
We are very much interested in that part,
and we do carry on some research at that
level ourselves, although it is small.

Senator Robichaud: Are the relations
between the industry and the universities
satisfactory—that is, in respect of what co-
operation does exist in research between the
industry and the universities?

Mr. Fowler: To answer that I would start
by saying that the relations that do exist are
satisfactory, but they are not enough. In our
own case we have a direct and very useful
relationship with MecGill university. We have
been engaged in specific projects with the
University of British Columbia, with Queen’s
University, and with a variety of other uni-
versities, although I do not think this has
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been extensive enough. I do not know what
other industries would say about it, but if you
are asking if it is satisfactory then I will say:
Yes. If you are asking if it is enough, then I
will say no.

Dr. Wigle: I would like to invite Professor
Belleau to comment on the relationship
between the pharmaceutical manufacturing
industry and university research.

Dr. Bernard Belleau, Pharmaceutical
Manufacturers Association of Canada: In this
particular area I do not believe there is any-
thing like the same extent of co-operation
between university research and the phar-
maceutical industry’s research. It is, perhaps,
incipient at best. That is about what it boils
down to. There is very little of this kind of
co-operation.

Mr. Fowler: Mr. Chairman, perhaps I could
add a few more words on this. The whole
point that we were trying to make on this
that there is not that sort of automatic and
speedy interchange of information on
research matters between the universities, the
industry, and government that you see down
in the Boston area and in California. It
depends in part upon the institutions, and it
also depends upon the attitudes of people. In
Canada I think we are working far too much
in little separate compartments.

The Chairman: Are you saying that we
have not only two solitudes but, perhaps,
three?

Mr. Fowler: This is correct.

Dr. Gendron: In our case it has to be
remembered that the Institute was fostered
by McGill University away back in 1914, and
up until 1963 it was located on the McGill
campus, where we still occupy a building. We
have been conducting a graduate program
there for years, with roughly 44 graduate
students this year who are working on funda-
mental problems which are dictated by the
Institute and, therefore, by the industry. This
is probably the only case of where an indust-
ry has a direct in-put into university work,
but this is a very special case and it dates
back to 1914 or 1915.

Dr. Wigle: Perhaps Professor Belleau did
not understand, but I should like to point out
that there are areas in which the industry has
co-operated thoroughly with universities. I am
thinking specifically of the creation of Chairs
in clinical pharmacology across Canada.
‘There have been four such professorships
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established across Canada through the efforts
of the industry within the last five or six
years. Co-operation does exist in such areas,
but we would like to see more of it.

Mr. A. R. T. Hailey, Canadian Electrical
Manufacturers Association: I would like to
associate myself, on behalf of the electrical
industry, with the comments that have been
made. There is indeed a flow of information
both ways between the industry and the uni-
versities. I would not want the impression to
be left that the electrical industry is not co-
operating with the universities.

The industry recognizes the need for an
increased effort in this direction, and I am
sure too that the universities recognize the
fact that if they are going to turn out useful
graduates to the industry there needs to be an
incentive program. The National Research
Council recognizes this, and, indeed, we are
hoping to see this built into the program in
order to bring the universities and the indust-
ry closer together in this area of research.

Senaior McGrand: What is the comparison
of the annual wages of employees in the pulp
and paper industry and the annual wages of
those employed in the goods producing indus-
tries in the Atlantic provinces?

Mr. Fowler: I have not the precise figures.
I would suspect that the annual wage level
for the pulp and paper workers in the Mari-
times would be higher than in the goods pro-
ducing industries; I think probably higher in
both rate and continuity of employment.

Senator McGrand: The increase in the price
of pulp and paper products is not reflected in
the price to the producer of wood pulp in the
Atlantic provinces. Is that right? The price of
newsprint goes up but the price to the pro-
ducer of the natural wood does not go up
very much.

Mr. Fowler: These are not automatically
tied. It is some time since I personally have
looked at it, but I can recall at least one
occasion when the price paid for the pulp
wood went up and the price charged for the
newsprint did not go up.

Senator McGrand:
that be?

How long ago would

Mr. Fowler: This is three or four years ago.

Senator Grosari: First, I should like to
compliment those who have appeared before
us today, particularly those who prepared
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these briefs. From my point of view, this
could well be the best set of briefs we have
had before us, because they get down to cases
on national science policy in many places
rather than following what has been the pat-
tern of some groups, to use this committee as
a broad shoulder to ery on about the lack of
federal funding.

The Chairman: You must not criticize those
who are not present.

Senator Grosart: I am not criticizing them.
I am merely making the comment. I have
some sympathy at any time with anybody
who wants to cry on my shoulder; I always
assume he has a good reason.

One of the essential questions that seems to
come out of what I read in these briefs is the
relationship between total government fund-
ing for R & D, particularly in respect of the
low level in industry, and secondly the level
of industry’s own funding of R & D. I think
it is a fact that we simply do not know how
much industry is devoting to the funding of R
& D. Looking through the briefs we find all
sorts of different figures. Admittedly they do
not always refer to the same years. The
chemical industry gives us a figure of $260
million. By doing some arithmetic on their
percentage, the electrical industry gives a
figure of $345 million for industry funding.
Even making a very rough addition of some
of the broad figures we have had, my impres-
sion is that industry is doing much, much
better itself than it has taken the trouble to
demonstrate.

My first suggestion would be that it would
be very useful to this committee if somebody
on behalf of industry would undertake to do a
real survey. Not a DBS survey. I have every
respect for DBS; they do their best under
very difficult circumstances, but they obvi-
ously leave out a lot of things in their arith-
metic on R & D that industry would put in.
I would suggest that instead of the figure
being $345 million, or $350 million, it might
well be $0.5 billion at least, and I would think
more. We discussed this very briefly last
night with representatives of the Canadian
Council on Urban and Regional Research,
who told us they had not the faintest idea of
the industry figure. They knew the govern-
ment figure, they knew what they were get-
ting. This, I need hardly say, is the kind of
problem we in this committee simply have to
deal with, and we must have facts. I there-
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fore recommend to industry, if somebody is
willing to undertake it, that you give us a
good guess as to the total.

The brief of the Electronic Industries
Association came to us quite late. I am not
blaming them. I am merely saying that it got
to me and other members of the committee
late. Yet, if I may say so, it contains in Part
9, on page 17, the best summary I have seen
to date of the problem before the committee.
I would suggest, Mr. Chairman, that you
might consider lifting Part 9 out of the brief,
where it will be buried in the back of the
report, and put it in the body of today’s
discussion.

I throw this out for comment. In rough
summary it says that we have no real science
policy today. To quote the exact words it says
that a national science policy “cannot be stat-
ed on a long-term basis”. The Science Council
will be interested in that as their only func-
tion is to state it on a long-term basis. They
say that political control of the funding and
administration of R & D should be similar
to the use of monetary policy to control; they
say that the mechanism of a national science
policy can be stated in precise terms.

The Chairman: Do we want to have anoth-
er Coyne affair?

Senator Grosari: They say that the question
as to the proper use of money in R & D
remains unanswered; they say that the
Science Council and the Science Secretariat
tend in their studies to be specific rather than
overall; they say that Mr. Drury’s famous
statement that God’s in his heaven and all’s
right with the world, as far as our present
science policy mechanism is concerned, cer-
tainly tends to “put science in its place.” This
part of the brief concludes with the
statement:

We believe that if your Committee will
suggest a solution on how the gap can be
filled it will have performed a service
which will endure for many generations
for the benefit of all Canadians.

Would anybody care to comment on these
very positive statements, any or all of them?
Have we a science policy? Can it be stated in
specific terms? Can it be stated in the long-
term? Can a mechanism be defined in precise
terms? We have some contrary views in the
briefs.

The Chairman: This is a fairly central set
of issues and questions.
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Mr. Fowler: I will attempt to answer it.
Personally, I would be inclined to agree with
the statement that we do not have any clear-
cut articulated science policy today in Cana-
da. I think this is correct. This is, after all,
what a lot of the present debate is all about
and what we are trying to get. I agree that it
cannot be stated on a long-term basis in
detail. You cannot, in other words, lay out a
science policy in detail that is going to oper-
ate for the next five or 10 years. I would
suspect you could lay out some long-term
policy in principle.

Let me illustrate it and take, as an exam-
ple, someone who is not here at the moment.
Should universities confine themselves to
pure science, the basic research end only, or
should they have what you might call an eco-
nomic orientation? This kind of thing could
be stated one way or the other. Should govern-
ments who are doing research, which gets
into the applied or nearly applied—I am not
talking about the real applied work, but
applied where you are getting out of the test
tube and getting on into something a little
further. Should that be done and continue to
be done in university laboratories or should it
be farmed out to industry or universities?
Our own feeling is that that kind of thing is
best done where you have people who are
close to the firing line at the practical end of
things. There is a grave danger that people
and scientists are inclined to go on and on in
an investigation. This is natural in the animal
and you cannot completely stop it. When a
thing is being done at an industrial laboratory
you do have, at least, something of the cost
benefit analysis that is very difficult to do at
the Government level.

The dear old profit motive still gets into
this act and I think this tends to sharpen and
speed up the process when you are getting
away from the pure science into the develop-
mental and so on.

Senator Grosart: May I interrupt you in
order to ask a question to clarify the purpose
of my original one. When such decisions are
made to constitute a national science policy
would you suggest that there should be a
political decision (assuming you have all the
input of advice) as to the percentage of feder-
al funds related to total funding that go into
the main performing sectors? Should there be
a national science policy laid down politically
which says, “This year such and such a per-
centage is going into funding research and
development in industries and universities,
‘and Government in-house”?
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Mr. Fowler: Senator Grosart, I would doubt
whether you could make an overall simple
statement on this thing. You would have to
get down to the particular type of research
that you are talking about.

Senator Grosari: You would have all the
input of advice and all the data. Do you
recommend that there be a political decision?

Mr. Fowler: I feel there has to be a politi-
cal decision as to what the Government is
going to spend.

Senator Grosart: In each sector?

Mr. Fowler: In each sector. It is also impor-
tant to know how the Government is going to
spend it, because it may be different from
one sector to another.

Senator Grosart: Would you go one step
further and recommend the allocation of fed-
eral funds between say, basic, applied, devel-
opment and innovation?

Mr. Fowler: I should like Dr. Gendron to
answer that. I think these terms are very
fuzzy.

Senator Grosart: I know that, but the
science community invented them. We did not
invent these terms and we are told over and
over that they are very fuzzy terms. These
are the ones you brought to us and asked us
to consider.

The Chairman: To make broader catego-
ries between research and development.

Dr. Gendron: I do agree with Senator Gro-
sart. I do not think he suggested it, but I
agree that there should be some kind of deci-
sion, at least on broad lines, as to the propor-
tion of funds that could go towards what we
call fundamental research, applied research
and development. I think that everyone will
recognize as well as my colleagues from other
industries, that the greatest lack of funds in
Canada today, as far as the innovation
process is concerned, is in the development
side. Surely, if we want this country to go
forward, we need to increase this area a greatl
deal more.

If I might link this to a prior question of
Senator Grosart as to whether we have a
science policy in Canada, I sincerely believe
that we have not got one. Since 1945 or the
end of the war, there was, however, one
shape of a policy which added a tremendous
effect in Canada and was evolved by the
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National Research Council which was to build
up fundamental research in the universities.
That was a policy decision. The increase in
grants that were made by the National
Research Council over that period was defi-
nitely to produce more scientists so that they
could be used by industry later on. Unfortu-
nately, I think this policy has not worked as
well as it was intended to, because what has
happened is that we do produce a great num-
ber of qualified scientists in Canada, but
mostly they go back to the universities to
build up a university machine. In my opinion,
this has tended to give the universities the
attitude of an ivory tower where the applica-
tion of research has been cut out. If there had
been more interchange between industry and
the universities at an earlier stage of this
program I think probably the situation would
be somewhat better than at this stage.

Senator Grosart: Mr. Chairman, the exam-
ples taken by Dr. Gendron go to the root of my
question. I have read the history of the NRC
and if my recollection is correct, the decision
to divert half of the NRC funds into universi-
ties was not in the sense that I am using it, a
political decision. It was a decision of one of
the agencies of Government. This is my
whole point. Should it be left to these agen-
cies to make these major decisions on an ad
hoc basis and then add them up to “a national
science policy”?

I would suggest, as I have said before, that
we have a national science policy. It may be a
dreadful one and full of imbalances, but we
do have it. i

The Chairman: We have one by accident.

Senator Grosart: Mr. Reisman of the Trea-
sury Board said, “We have one by accident,
but we have one.”

The Chairman:
comments?

Are there any other

Dr. Wigle: I believe one of our delegates,
Mr. Taylor, should like to make a comment.

Mr. Maurice Kenyon Taylor, Director, R
and D, Ferranti-Packard Ltd., Representing
Electronic Industries Association of Canada: I
think that perhaps you have not had too
much of a chance to read our brief. In the
brief there is a paragraph which will amplify
what Dr. Gendron has said. On page 10,
under the heading “The University—Its Dual
Role,” it says as a place of learning the uni-
versity is supported in general by the provin-
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cial government as a fundamental research
establishment and it is supported to a consid-
erable extent by grants from the federal
Government.

I am pointing out that there is a dual role
in the university education and post graduate
research. It was to post graduate research
that this paragraph referred. It continues:

Students who are at the top of the
classes in the sciences have a temptation
to remain in the comfortable academic
environment and carry out research
there. The result of this is an expansion
of the post graduate research facilities
and an ever increasing demand for more
and better research workers and money
for their support. In short, the universi-
ties have a positive feedback tendency to
absorb a fraction of their own output in
good students and therefore to need more
and more federal money for their sup-
port. As this seems to be a positive feed-
back situation, it is evidence that the
increase is likely to be exponential in
character.

Honourable senators, you can see this expo-
nential curve in the DBS report, whether you
believe them or not. That shows very clearly
there. The brief continues:

Unless steps are taken the situation may
well get out of hand in the future. The
electronics industry. ..

Which I represent...
...is affected in two ways. The availabili-
ty of the better scientists to industry is
reduced, and the availability of technolo-
gy funds left for industrial aid is also
reduced.

Senator Grosart: If I might add to that,
there is a statement in the same brief, that
industry funding is residual to Government
in-house and university funding.

I wonder if the industry really believes
this, or if the industrialists who are here
believe that the others get what they want
and that what is left is given to industry. Is
this really the belief of the industries repre-
sented here, that this is the way the funding of
industry fits in today into national policy?
That is on page 9 of the report, that is what
was indicated to us:

2.5 Currently, the money available for
technological upgrading of industry is a
small part (14.5 per cent in 1965) of the
total Federal funding available for
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research and development purposes, and
is residual to the money spent on univer-
sities, Government operated laboratories
and on natural resource technology grants
to the provinces and to provincial re-
search institutions.

Do industries really believe this?

Mr. Sutherland: We are very concerned
about the share of research funds that we
have, and we are equally concerned that the
trend seems to be continuing. From the latest
figures of the Dominion Bureau of Statistics—
inaccurate though they may be—nevertheless
they show the trend.

Senator Grosart: They show the trend?

Mr. Sutherland: It is indicated there that,
since 1965, industry’s share is going down,
whereas in the same period, 1965 to 1968, the
share to universities has doubled.

Senator Grosart: I wonder if I might sug-
gest to you that you read that paragraph into
the record, because it is a very important
one. It is on page 6. Perhaps you would
begin at the words “if we eliminate”. It is
only a few lines, but it is a very important
statement.

Mr. Sutherland: This is on page 6 of our
brief, halfway through the paragraph:

If we eliminate the 1967 and 1968
IRDIA grants from the DBS figures for
purposes of comparison of the years
1965 through 1968, we find that Gov-
ernment R & D support to industry
has dropped each year from a Ilevel
of $68.2 million in 1965 to $59.5 million
in 1968. Meanwhile, support to gov-
ernment institutions has increased each
year, from $171.5 million in 1965 to $260.7
million in 1968, and similarly, support to
universities has increased each year from
$41.8 million in 1965 to $99.3 million in
1968.

1.5 In other words, the share of Federal
R & D funds directed to industry is get-
ting smaller year by year, from 24
per cent in 1965 to 14 per cent in 1968.
This trend runs contrary to almost every
piece of advice the Government has had
over the past several years regarding
expenditure of its R & D funds.

Senator Robichaud: Does this affect the
comparison? If we disregard altogether the
IRDIA grant—after all, it is part of it.

20650—3

7507

Mr. Sutherland: I have explained that
because these figures which I am talking
about do include IRDIA for the two years—
1967 and 1968, I believe. However, in the
years prior to that, industry had another form
of incentive, which was a tax abatement, and
because it is a tax abatement these figures do
not appear on funds spent by the Government
in respect of R & D.

Senator Grosart: It is a substitute for Sec-
tion 72, of the Income Tax Act, and it only
amounted in 1968, the whole IRDIA expendi-
ture, to $13 million, so it would not affect
your figures greatly.

Mr. Sutherland: You have to put these
figures on a comparable basis. If you were to
put the tax abatement in for the earlier
years, 1965 and 1966, the trend would still
show that expenditures in industry were
decreasing from 1965 through to 1968.

Since in the years of tax abatement the
reference year in determining the abatement
was 1961, there is reason to believe that the
rebates would have been as large as the
IRDIA grants in the later years.

Senator Grosart: May I ask, Mr. Chairman,
if it would be the recommendation of the
groups here that this trend be reversed, as
future national science policy?

The Chairman: I think you will have una-
nimity on this.

Senator Grosart: I would like to have it.

Mr. Fowler: I hope you will have support,
but it seems to me that your specific question
as to whether Government grants to industry
tend to be residual in their approach depends
on how you work on it, and how you moti-
vate this kind of thing.

Senator Grosart: That is what we are deal-
ing with here, how you work on it.

Mr. Fowler: Apart from certain things,
such as PAIT, which has its difficulties, it has
advantages so far as the pulp and paper
industry is concerned, as mentioned here
today. Apart from that, there is no general
concept in the federal program of funding out
research to laboratories.

We think this has been shown to be a very
useful production method in the United
States, that this begins to get the involvement
between universities and industry and Gov-
ernment. But there has not been a concept of
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large farming out of research. We think there
should be such, and we think you will get
better research if you do. To that extent, I
have not detected any disagreement around
the group that is here.

Senator Grosart: Are you suggesting we
can follow the American pattern of farming
out more R & D by contracting out, more
total projects?

Mr. Fowler: Absolutely. I think this should
be done.

Mr. Hillary: The chemical industry group
felt very strongly on this and felt, as was
mentioned, that contract research on a total
project is desirable. This is the means of
helping industry to help itself. It is not just a
plain handing out of money, it means you
have to do something to get it, by your efforts
you have to develop an organization and
build up scientific and engineering strength.
This is what we need.

Senator Grosart: We have been talking
about percentages of Government funding.
There seems to be some difference of opinion
as to whether it is part of national science
policy that there should be determined the
total adequate dimension of Government
funding. Mr. Fowler’s organization, the
Canadian Pulp and Paper Association, makes
the very safe statement that at the present
time it is neither excessive nor inadequate.
That does not help us very much.

CEMA at page 5 of their brief say that
there should be no fixed percentage, but that
there is a tremendous lag.

Is it possible to have a national science
policy for next year without there being a
political decision that X number of dollars or
X percentage of GNP must go into R and D?

Mr. Fowler: I don’t think it is possible,
because this is the way the tap gets turned
on. There is no other way. The other question
that arises is how that sum is determined. Is
it going to be determined as an over-all con-
cept of supporting science from the federal
Government? There is the further question as
to how you spend it. Is it merely going to be
the accidental sum total of recommendations
having to do with science coming up from a
multiplicity of departments?

Senator Grosart: That is the question.
Which should it be? Assuming you have the
maximum of the science community’s input of
advice, should it be a part of national policy
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to say that we must spend X number of dol-
lars, if we are to stay in the science and
technology race?

On page 6 of your brief, Mr. Fowler, there
is the following statement:

However, it was estimated in the
recent Economic Council of Canada study
that 64 per cent of the increase in
producitivity in Canada from 1955 to 1962
was accounted for by the advance of
knowledge and its application.

Would you mind elaborating on that? Be-
cause the Science Council told us they found
it absolutely impossible to find any relation
between research and development expendi-
tures and productivity.

Do you say that there is a real relation
belween funding of research and development
and productivity?

Mr. Fowler: Actually, it is broader than
that. In the Economic Council, we are trying
to get at the factor inputs that have gone
towards increased productivity. A lot of work
was done on this subject by a man named
Dennison.

Incidentally, that 64 per cent includes
not only research and development but
education expenditures generally. This is
one of the identifiable items in the productivi-
iy increase progression. I don’t think you can
take the 64 per cent as R and D only.

Senator Grosart: Is there a relationship
belween research and development expendi-
tures and national productivity? I am not
asking you what it is.

Mr. Fowler: I think there is. I don’t think
there is any doubt about that. On your gener-
al question, Senator Grosart, whether you
should set up a great big federal Government
pot and then scratch around as to how you
are going to spend it, I have some doubts.

Senator Grosart: I am not suggesting that.
Interestingly enough, in your opening phrase
I knew what your answer was going to be. If
you had started to say that it was absolutely
necessary that the science community feed in
the necessary information, then I would have
known you were coming down on the other
side. Nobody is suggesting a pot of money
and then deciding how to spend it. Obviously,
it is the input of science that will determine
that amount.
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Is there a relationship between the multi-
plicity of views of the science community?
Some say there should be an increase of 20 per
cent every year and some say there must be
an increase of 35 per cent every year. Some-
body else uses the phrase “massive infusion”
of Government funding. We have all of these
phrases in the briefs before us. What I am
asking is should national science policy, add-
ing up all of these input components, arrive
at a total figure that we can say we have got
to spend in order to stay in the race?

The
anyway.

Chairman: We have that figure

Senator Grosart: Yes, we have it. We have
it by accident, and nobody really knows what
it is. This is the amazing thing. Nobody really
knows what the total funding of research and
development in Canada is, largely because

the private sector figures are just not
available.
Dr. J. J. Green (Electronic Industiries

Association of Canada): I should like to point
out, however, that there ought really to be
some sort of machinery for establishing the
total amount of money for research and devel-
opment, because occasionally when the deci-
sion-making process is very difficult, as in the
case of ING and the telescope, the Govern-
ment saves the money and puts it back in the
till and it does not get spent at all. I think
that, if we find this decision-making process
difficult, we are not going to be able to spend
tte types of money we have to spend in
Canada to remain technologically advanced.

I should like to return to a problem that
Senator Grosart raised a little earlier, which
concerns the decision-making process. It
seems to me that there is essentially lacking
at the moment a definite political decision on
where money should be spent between the
conflicting demand of different disciplines. It
seems to me that we have the mechanism set
up for advising the Government to listen to
the scientific community to have expert scien-
tific people like Dr. Solandt advising the
Government.

Then the question is who makes the divi-
sion of the funds, and it reminds me of a
meeting in the United States where the direc-
tor of the Bureau of the Budget said, “Gentle-
men, the problem we have to face is where
are we going to put each funds. Which pro-
jects? What are going to be the priorities? If
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you don’t recommend the priorities, we have
to do it, and we are less capable of doing it
than you.”

Senator Grosart is touching on a very sen-
sitive question. Should the decision be com-
pletely in the political realm? I feel that it
should to the greatest extent, but that it
should be backed by impartial advice by peo-
ple co-ordinating the requirements of the dif-
ferent sectors and the different disciplines of
science.

Those of us who have been in research
most of our lives are aware that before the
war the amount of research and development
in Canadian industry was almost negligible.
We are seeing emerging and evolving a situa-
tion here that, since the war, the capability of
industry has been enormously increasing.
Today it is many, many fold more capable
than it was right after the war. We have the
situation where the Government has been
spending its money in Government establish-
ments, and we have sympathized with the
problem of reducing that in comparison with
the expenditures in the private sector. I think
this is an evolutionary process.

The Chairman: What do you envisage as a
possibility in the field of industrial research
in relation to co-operative research? Suppose
industries had industrial research campuses
that they shared among industries as, for
instance, in the case of the Sheridan model?

Do you think it would be desirable for
Canada to develop such campuses in various
regions of the country, where different firms
in different industries could decide to locate
some of their laboratories on one campus so
that they could inter-exchange their views?

Dr. Green: According to one report I saw
on the research park in the United States, it
was concluded that it had not been very
successful. On the other hand, I understand
that our own Sheridan Park looks very
promising and that they are breaking down in
Sheridan Park the initial resistance between
one company and another to share their prob-
lems. I think, on the other hand, where you
have the best co-operation between industries
is when two or more industries get together
to bid on some large government contract.
This has often led to good co-operations and
that is going on in Canada right now.

The Chairman: I gather there are one or
two others who would like to make some
comment on this.
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Mr. Hailey: I think it would be presump-
tive on my part to say anything about the
Sheridan Park Association particularly since
they are all so closely associated in what they
are doing. Not being a member of the
Association I think we can be a little bit
cautious about the concept that is involved
and about the impression that we may be
leaving with the committee today. The Sheri-
dan Park Association is not in the true sense
an example of the co-operation in the elec-
tronics industry. I cannot see that industries
can completely band together to share their
ideas when they are profit-motivated. In my
view the electronics industry is rather unique
in that it is a rather tight-lipped association,
but this characteristic may be shared by other
industries. But the concept of a research
association is not, I believe, acceptable to the
electronic association.

Dr. Hoerig: I would like to add a few
remarks on this point. I think in the twen-
tieth century research and development is
part of entrepreneurship and therefore it
becomes a very competitive effort. This is
good for the economy because it results in a
striving for efficiency and eventually cuts
down on costs of operation.

The Chairman: On this point I think we
should make the record clear. I must recall
here that the Sheridan Park Association, and
I am not trying to sell the formula at all, is
not a kind of co-operative effort of people in
the one industry. I think all the labs there—
and they have ten labs—all come from differ-
ent industries.

Dr. Hoerig: But geographically they are all
together.

The Chairman: But they are all from differ-
ent industries, not from the same industry.

Senator Grosari: I want to make a final
comment and in doing so I want to draw your
attention to table II following page 3 of the
brief submitted by the Electronic Industries
Association of Canada. It gives some figures
from DBS and they show, roughly, that of a
total of $337 million funding of intramural
research and development industry is con-
tributing internally 77.1 per cent and govern-
ment is contributing 13.9 per cent. Now I
contrast that with the statement we often
hear that Canadian industry is lagging behind
in its funding of research and development.
The fact of the matter seems to be that the
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industrial sector percentage is much higher
than that of any of the other leading perfor-
mance sectors.

The Chairman: I would like to raise a final
question. As far as I am concerned in the
course of our public hearings in the last few
weeks we have met a number of professional
associations of scientists and researchers such
as the Association of Physicists, the Chemical
Institute of Canada, all kinds of associations
related to biology and to medical research—
and we have been told, although we do not
know exactly, that in Canada there are from
75 to 100 of these associations.

These associations were complaining about
their relationship with the Government, and
they apparently also were working in com-
plete isolation, one from the other—the
chemists never speaking to the physicists, and
the biologists being completely isolated too.

We suggested to them at some stage that
perhaps they should begin to meet together to
discuss not only their differences but also
their common problems, with a view to try-
ing to reach some kind of consensus, and then
to make much more efficient and more regu-
lar representations to Government regarding
national science policy.

Some of these associations have already
taken the initiative by calling a meeting
which will probably take place at the end of
July here in Ottawa, with a view—and it is
still very vague—to perhaps organizing a
national conference on science, just as we
have in Canada a national conference on the
arts, where the artists meet regularly each
year, discuss their common problems and
make representations to the Government.

I wonder if it would not be possible to
think about a kind of parallel organization for
industries, and it would be for those indus-
tries which are really interested in research
and Government science policy, to do more or
less the same thing, to gather together. I do
not think there is any similar kind of organi-
zation now in existence.

I was speaking two weeks ago to the
Canadian Manufacturers Association. I sug-
gested to them as Senator Grosart and others
have said this morning, that we know much
more about the Government science effort
and the university science effort than we do
about the industrial sector. It might be some-
thing you might think about when you leave
here.
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I am sure this is one of the first meetings of
different industries coming together before a
parliamentary committee to discuss science
policy, to discuss your needs and to discuss
what you would like the Government to do. I
think that if this kind of process were to be a
little more systematic it might be useful to
your respective industries. It would certainly
be much more enlightening for the Govern-
ment officials and ministers who ultimately
have to make the decisions with respect to
our science effort. Would any of you care to
comment on that before we adjourn?

Dr. Green: Mr. Chairman, may I speak to
that? We have the Canadian Research Man-
agement Association in Canada which meets
once a year. I have the honour of being the
Vice-Chairman of this association. Dr. Lincoln
Theismeyer, who was well known in Pulp
and Paper, was one of our most distinguished
presidents. The organization is composed of
roughly 100 members. It is predominantly
industrial, but it has as members outstanding
university and government research manage-
ment people.

We meet in different parts of Canada each
year. We are meeting in the Maritimes this
year when we will discuss two themes. The
theme for the first day is devoted to problems
of national interest. We are having people
like Mr. J. Warren, Deputy Minister of
Industry, Trade and Commerce, and Dr.
Gaudry, Vice Chairman of the Science Coun-
cil, and Mr. Hiscocks, the Vice President of
the National Research Council, with us to dis-
cuss national problems. The next day will be
devoted mainly to the oceanographic
problems.

Last year we met in Edmonton and dealt
with the petrochemical industry, and so on.

This group is not a lobbying group, if I
may use that word. We are a group of people
who are interested in common problems of
research management in government, indus-
try, and the universities, and we get together
to discuss these mutual problems. We are
hesitant to be a group that would interfere in
the advice that is being given to government
by bodies presently constituted for that
purpose.

Senator Grosart: Why would you be afraid
to do that?

Mr. Green: One good answer, Senator Gro-
sart—perhaps I should not say this—is that
we would probably find it very difficult to
reach a consensus.
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The Chairman: It is because of your com-
position. Some of your members are govern-
ment people.

Senator Grosart: I do not care whether
some of their members are Government peo-
ple. I do not think it is good enough in re-
spect of such a matter to say: “We cannot get
a consensus.” The Canadian Manufacturers’
Association consists of importers and export-
ers. It would be pretty difficult to find two
groups with more divergent interests. But,
they discipline themselves, and they go
before the Government annually and say:
“Here are some of the things we agree upon.”
I would like to see a parliament of science
like this parliament of industry, because we
read its in-put into the decision-making. Sure-
ly, the various sectors of the science communi-
ty could get together and find some things
upon which they can say: “We are agreed
upon this, and we are going to tell the Gov-
ernment that we agree.” I will go beyond that
and say that once they are agreed, they
should say: “We are going to influence Gov-
ernment, and if we have to march then we
will march.”

The fact is that national science policy is a
new problem. The farmers have for years
been getting their views through to govern-
ment, and so has labour and the veterans.
They have learned how to do it. The science
community has not learned how to do it. My
suggestion is that if the science community
does not, then we are still going to have
science policy established by accident—or by
the Treasury Board, which is the same thing.

Mr. J. C. R. Punchard, Assistant Vice Presi-
dent, Northern Eleciric Company Limited:
Mr. Chairman, I would like to take this
opportunity to mention two other organiza-
tions which are not too well known. First of
all, there is the Canadian Organization for
Joint Research, which was formed under the
presidency of Dr. John Chapman. This organ-
ization was formed for the express purpose of
fostering co-operative research activity
between government, universities, and
industry. It has not really been too successful
over the past two years, but there is no rea-
son why it cannot be made to be successful. I
just wanted to mention this because there is
an existing organization set up which needs
more effort from industry put into it.

The Chairman: I was speaking of some-
thing that would not involve government peo-
ple at all.
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Mr. Punchard: There is another organiza-
tion called the Canadian Radio Technical
Planning Board, of which I happen to be the
President. This has now been operating for 24
years. It consists of all associations represent-
ing all the most powerful radio organizations
in Canada. This organization works directly
with the old Department of Transport, now
the Department of Communications, in advis-
ing the department on how to carry out tech-
nical matters relating to the use of the radio
spectrum in Canada. This organization has
been so valuable to the Government that we
actually receive a small grant in order to
support a small office here in Ottawa.

The Chairman:
dangerous!

Perhaps you were too

Mr. Punchard: Too dangerous? I do not
think the Government could possibly operate
this sector of its operation without this organ-
ization, because the administration of the
radio spectrum is so complex that no one
sitting here in Ottawa could possibly satisfac-
torily administer the whole work of the oper-
ation. In another brief with which I was
associated we suggested that the Canadian
Radio Technical Planning Board be looked at
as a model organization which could form the
kind of organization to provide an interface
between government and all industry on mat-
ters pertaining to research and development.
I think it should be studied. The CRTPB is
not an organization but it represents a model
that we just do not have in Canada of organ-
ized interface.

Dr. Green has suggested the Canadian Man-
agement Research Organization, which was
not really set up for this purpose, but it does
include the universities as well as industries.
I feel we should have an exclusively industry
organization working with the Government,
because our problems are different from those
in the universities, and perhaps the universi-
ties should have their own organization.

Senator Grosart: The trouble is that we
seem to have about as many interfaces as we
have faces.

The Chairman:
comments?

Can we hear the other

Mr. K. H. Rapsey, President, Canadian
Electrical Manufacturers Association: These
comments about large central planning organ-
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izations, research people in industry speaking
as a whole and, how much government
should spend, are all very well, but some-
thing that is far, far more important to the
economic growth of Canada is that industry
should be encouraged, presumably by incen-
tives, tax rebates of some kind, to spend
more money on development work, product
development type of work. This should be
decided not on a national basis, not on an
industry basis, but by an individual company.
This is the most important thing for us to be
striving for if we are aiming for the economic
growth of this country.

The Chairman: But in order to get that you
must have a proper environment that would
lend itself to the initiative of individual com-
panies to do the work and to receive the
assistance.

Mr. Rapsey: Right, but this does not
require a national decision. It requires local,
individual decisions.

The Chairman: In the meantime you must
have bad programs, so that individual compa-
nies will not be able to do anything positive.

Mr. Fowler: Mr. Chairman, any answer to a
question like this has to be a personal one
and I am not speaking for the whole industry.
It has not been considered. Firstly, I think
that behind the question lies the fact that
within individual industries, the amount of
thinking about what you might call a science
policy is pretty recent and it is not too well
developed. To some extent the mere existence
of your hearings has induced a lot of people
to think about this subject in a more consis-
tent way. I think it is true that the inter-
change between different industries as to
their thinking and opinions is almost non-
existent. I am quite sure that I did not send
this brief to the other associations that were
here this morning nor have I seen Mr. Balcer’s
brief. There is a complete lack of communi-
cation here.

The Chairman: Yes, we have quite a con-
sensus of views.

Mr. Fowler: Precisely. We happened to
wind up with a lot of things saying the same
thing.

Senator Grosart: And some contradictions.
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Mr. Fowler: The idea of trying to construct
something which would be an overall indus-
try approach to science policy, I must confess
that I am a little inclined to doubt this as
being practical. We happen to be all in busi-
ness of some kind, but we are really not the
same. I do not want this to be regarded as
critical, but the big overall organizations,
such as the Canadian Chamber of Commerce
in which I spent seven or eight years of my
life working very hard had the same difficulty
and that was to get a Canadian Chamber of
Commerce policy on any of the real issues
that mattered. This was simply because of the
divergence of views within the group. I
would be afraid that if we were to construct
tomorrow a big all-in industry group that
would be trying to hammer out an industry
science policy we would end up with a lot of
cliches and platitudes and have little more. I
think there should be more interchange and
that we should know what other people are
saying.

The Chairman: How do you accomplish
that? Everyone has something to say.

Mr. Fowler: I think an exchange is certain-
ly desirable but I think the ultimate analysis
with in-puts of many people’s thinking and
industry thinking is that each industry has to
go to the Government with its own particular
scientific problems.

Senator Grosart: Are you saying, Mr.
Fowler, that you regard it as impossible for
the industry to find a common ground about
$400 million or $500 million of R and D fund-
ing? Are you saying it is impossible for them
to get together and give a joint brief to the
Government on, say, the incentives programs
that are criticized throughout here in differ-
ent terms and from different angles, or to
give a common view to the Government on
the percentage of total funding that should go
into R and D? Are you saying this is
impossible?

Mr. Fowler: I am not sure what your
numbers are there.

Senator Grosart:
funding.

I am saying the total

Mr. Fowler: By all industries?
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Senator Grosart: The total funding of R &
D in industry. I am saying that we have here
the figure of $350 million, $400 million or
maybe half a billion. Are you saying it is im-
possible for industry to get together and say
how this should be channeled into the best
possible kind of operation in industry?

Mr. Fowler: No, I do not think it is impos-
sible, but rather complex. This is pretty
amorphous—

Mr. Punchard: We recognize in the CRTPB
that I mentioned before, the difficulty of
obtaining a consensus. It is almost impossible
when you are dealing with engineers, who
are formally working on a scientific basis.
This is due to the fact there are commercial
interests involved in the use of the radio
spectrum in Canada and it has always been
so. At least, we have in the Canadian Radio
Technical Planning Board an organized meth-
od of presenting these views to the Govern~
ment. We do not do it on the basis of voting.
We gave that up years ago. A majority vote
does not really mean anything. We give an
idea of the people who generally agree with a
certain problem. But we also state, in the
returns that go back to the Government
departments, the actual opinions, of those who
are perhaps in minority. So the Government
has set before it a carefully considered state-
ment—you can call it policy, in some cases;
in other cases, it is a matter of technical
parameters for a specification.

I realize the difficulties of doing this. We
have thought about this many times. I think
we need to do something like that in Canada
and we can make it work. You can never get
a consensus but you can organize in this way,
that we can present a far far better picture
than we are able to present now, even as a
group of associations, of which this group is
only a relatively small part in Canada.

The Chairman: I was not suggesting that
this group here would get together. This is a
very interesting sample, but only a sample of
what is going on in Canada.

Senator Grosart: I knew a very great politi-
cal leader once who, when he was faced with
such problems, always said to one of his
assistants: “Tell them to knock their heads
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together and come up with a consensus of
their views, and tell them that if they do not,
they’ll have to live with my guess”.

The Chairman: I think we should adjourn
on this historical note. Before doing so, on
behalf of the members of the committee I

wish to thank you very much indeed, espe-
cially those who prepared these interesting
briefs and who have been with us this morn-
ing, in spite of the failure of our air condi-
tioning system.

The committee adjourned.
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INTRODUCTTION

The Canadian chemical industry makes a major contribution
to the country's economy. The extensive program of research and
development to which the industry is committed plays an important
role. The annual cost of this activity approximates $37.4 million;
i.e., 1.7% of the industry's sales of $2.2 billion, or 12% of all
the private R and D undertaken in Canada today. In terms of the
amounts of their own funds which they devote to R & D, a number of
the larger C.C.P.A. members are committed on a scale that consider-
ably exceeds the 1.7% average.

Given the necessary conditions, R and D could contribute
even more to the economic progress of the nation and the industry.
With this end in mind, the C.C.P.A. presents this paper on behalf
of its 44 member companies as a means of focusing attention on
certain factors influencing the growth and effectiveness of the
industry's R and D in Canada.

For the convenience of the reader who may wish more or
less detail the material in this paper is arranged so that it can
be grouped into what can be described as a short and a long
version. The short version consists of the summary of recommenda-
tions and highlights - a condensation of essential information.
For the reader requiring more detail there is a lengthy discussion,

and the full text of recommendations and appendices.

* Appendix 1
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SUMMARY OF RECOMMENDATIONS

X, Improve the industry's economic environment.

28 Encourage the import of foreign technology to Canada.
8z Encourage the export of Canada's technology.

& Incorporate IRDIA regulations in PAIT, regarding

exploitation of R and D results in foreign markets;
delete PAIT terms which allow assignment of results
of unsuccessful projects to the Canadian Government.

5= Initiation by the Science Secretariat of a joint
government-industry study on stimulation of Canadian
industrial research and development. It is suggested
that grants for research should not be tied exclusively
to increments in research carried out by companies.

6. Award government-sponsored research contracts to
industry.

75 Improve technical information services.

8. Establish new research institutes only after careful
study.

9. Survey university graduations and industry's manpower
requirements.

10. Retain present legislation on patents and trade marks.
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HIGHLIGHTS

1. Economic Environment

The primary justification for industrial research lies
in the expectation of future profits. These in turn depend very
largely upon the stability andhospitability of the economic environ-
ment. While every industry is constantly exposed to the influence
of this environment, the Canadian chemical industry is particularly
affected by several conditions which call for effective action soon;
e.g., availability of markets, size of competitive manufacturing
units, combines legislation, tariffs, non-tariff trade barriers,
dumping, taxation, patents, and the costs of capital, raw materials,
and construction, as well as the cost of R & D itself.
2. Import of Technology

In common with most other countries, Canada is able to
produce only a small proportion of all the technology essential to
an industrial state that plans to be internationally competitive.
Therefore the policy of the Canadian chemical industry is to import
the best and latest technology, adapt it for domestic application,
and use it as a basis for further advances. Such a policy obviously
requires a strong technical staff capable of detecting and recogniz-
ing relevant new developments, then adapting and applying them to
Canadian needs. Because all of this is in the economic interests
of the country, the government should actively encourage and support
its industries in their efforts to locate the most advanced
technology in the world, and to bring it to Canada as rapidly as
possible through purchase, licence, or exchange.
3. Export of Technology

Although most of the Canadian chemical industry's
R & D is applied domestically, additional benefits are often gained

by exporting research results to larger market areas. Besides
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exporting through sale or licence, the industry finds it parti-
cularly useful to exchange the results of Canadian R and D for
foreign technology that is suitable for commercialization in
Canada. In view of these very considerable benefits, Canada
should encourage its industries to sell,license, or trade its
own technology abroad, whenever such procedures are clearly
not opposed to the national interest.

4. R and D Incentive Programs

Support of industrial R and D is an accepted govern-
ment responsibility today, and Canada has taken a number of
preliminary steps in the right direction. The Industrial
Research and Development Incentives Act (IRDIA) administered by
the Department of Industry, and the Industrial Research Assist-
ance Program (IRAP) administered by the National Research Council,
have both contributed to their declared objectives by assisting
many companies to raise the level of their R and D commitments.
Hopefully the next step will comprise the provision of support
for the more mature R and D organizations, taken in context with
other government policies affecting costs, to provide them with
a cost-opportunity base equivalent to that of their foreign
competitors.

The Department of Industry's Program for the Advance-
ment of Industrial Technology (PAIT) has been useful to certain
sectors of Canadian industry, and with modifications it could be
made attractive to the chemical industry as well. Regarding the
exploitation of R and D results in domestic and foreign markets,
PAIT should be altered to incorporate the regulations of IRDIA,
deleting any existing terms of PAIT which might then be contra-
dictory. A further essential improvement would be the deletion
of terms thiat allow the results of unsuccessful projects to be

assigned to the Canadian government.
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5. Future Stimulation of Industrial R and D

Since a significant sector of the chemical industry
has already achieved a mature level of R and D, it would be highly
advantageous to the country's economy for the Science Secretariat
to initiate a study by appropriate government and industry repre-
sentatives to develop a formula for further stimulation of
industrial research and development. The terms of reference of
such a study would include the determination of (1) the most
appropriate type of supports which Canadian industry needs to
reach and maintain an appropriate level of R and D, and (2) a
suitable formula to administer such support. The many varied
aspects of incentive schemes and the complexity of government
and industry interests make it beyond the scope of this brief to
put forth more specific proposals.

6. Government-sponsored Industrial Research Contracts

In Canada, a large proportion of government-sponsored
research has been carried out in university and government
laboratories, with a great deal of valuable work being accomplish-
ed in both these spheres. In attempting to attain some of the
national objectives now being defined by the Science Council of
Canada, the government should consider contracting out a larger
part of its R and D to industrial organizations. Besides their
competence to do an effective R and D job, these organizations
have the major advantage of being in the most strategic position
possible from which to recognize and exploit any commercial
"fall-out" appearing from the research performed under contract.
While maximizing the potential benefits of carrying out an
R and D program in close proximity to a business operation, such
contracts should also have a synergistic effect in reinforcing

industry's own R and D commitments.
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7. Research Institutes

Canada has a variety of needs for research facilities
among its industties: smaller companies may be unable to afford
their own research laboratories; larger companies may require
some specialized research for which they have inadequate staff
or equipment; while companies with mature R and D organizations
usually are capable of handling most of the research they require.
Thus, there is a place for a variety of Canadian research organi-
zations: the university industrial research institutes recently
established by the Department of Industry; the independent research
councils and foundations; and the mission-oriented research
institutes such as the Pulp and Paper Research Institute of Canada.
Since the long-established councils and foundations are not always
used to their full capacity, and since the potential benefits of
an institute appear to be greatest when it concentrates on a
specific field with related industries participating closely and
continuously, it would be desirable for Canada to seek a reasonable
balance among the different types of research organizations and
to support the establishment of new university institutes only
after a need has been thoroughly demonstrated.

8. R _and D Personnel

For its present R and D operations, the Canadian
chemical industry employs a variety of personnel ranging all the
way from technicians to post-doctorates. Although the industry
anticipates a growth in demand for R and D personnel in general,
the present concerns are principally a major shortage of technol-
ogists and bachelors, and a potential over-supply of doctorates
and post-doctorates. Since various factors could alter this situation
appreciably, and since a factual background is needed for attempt-
ing to keep the supply and demand in reasonable balance, Canada
should undertake a continuing comprehensive survey designed to
forecast (1) the number of graduates of all academic levels and
disciplines, and (2) the particular manpower requirements of the

nation's employers.
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9. Patents and Trade Marks
The Canadian chemical industry favours the retention
of present legislation as an essential means to encourage

industrial R and D.
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DISCUSSION

For certain sectors of Canadian industry, the rapid
growth of industrial R and D is no doubt essential to continued
prosperity. The C.C.P.A. supports the Science Council's view
"that the pattern of industrial research in Canada will not be
exactly the same as in other highly industrialized countries. In
most of our industries we have a unique combination of widespread
geographical dispersion, extensive foreign ownership and unusually
easy access to new technology for import. Secondary industry has
the additional problems of limited domestic markets and of many
small companies". (Annual Report, June 1967, p. 16).

In looking at these various problems and challenges,
the present discussion examines the purpose of research and
development in the Canadian chemical industry; the problems that
need to be solved in order to increase the fruitfulness of this
R and D effort; and the solutions which the industry is either
applying or anticipating with a view to maximizing the economic
benefits to all of Canada.

Purpose of R and D in the Canadian Chemical Industry

Statistics compiled by the Dominion Bureau of Statistics
have shown a significant growth in the amount of money devoted to
research and development by the chemical industry in Canada. This
is not surprising, for the chemical industry has been predominantly
characterized by growth, and it uses R and D as a means of intro-
ducing new technology to Canada, for the purpose of creating
profitable new investment opportunities. In contrast to academic
or institutional research which may be conducted for its own sake,
industrial research must be carried out as a part of a company's
total operations. 1In other words, the primary purpose of the
industry's R and D expenditure is profit, either short or long

term.
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At the same time, the chemical industry is aware of the
fact that spending more on research and development is not by
itself a guarantee of improved profits.

"Those who equate R and D expenditures with innovative
accomplishment, are not looking at the innovative process the way
businessmen must. For the main concern of businessmen is the
total cost and the total profitability or loss of the entire
venture". (Panel on Invention and Innovation, "Technological
Innovation: Its Environment and Management", U.S. Department of
Commerce, 1967, p. 11).

The same report refers to "the indiscriminate use of
statistical aggregates purporting to show the comparative inno-
vative performance of various countries - in particular, statistics
comparing R and D expenditures as a percentage of gross national
product... We believe such data to be an inappropriate index of
innovative performance...If R and D percentages of GNP were an
appropriate measure of innovative performance...data compiled by
OECD would imply that innovation is as significant a factor in
the non-military, non-space sectors of the United Kingdom (1.4%)
and Belgium (1.5%) as it is in the United States (1.5%). However,
it is clear that these countries are not running a close race
with respect to innovative successes and economic growth. Such
R and D data are obviously misleading when they are relied upon
as indexes of innovative capability or accomplishment."

Although there is no measurable direct and necessary
connection between R and D investment and either innovation or
prosperity, the chemical industry has through long experience
achieved an understanding of the importance of R and D to long
term growth. Realizing that Canada cannot expect to produce more
than a part of all the new technology developed in the world and
needed in Canada, the chemical industry is selective in establish-
ing objectives and priorities in spending significant amounts of

its own money on R and D.
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This is done primarily to effect improvements in
existing products and processes; to develop new processes for
existing products; and to develop new or modified products for
new and existing markets. At the same time, Canadian R and D
operations provide a vital means for recognizing and exploiting
opportunities to import new foreign technology for which the
market development has already been accomplished elsewhere.
Entirely new chemical products are frequently developed by
Canadian research, but commercial exploitation is often difficult
because of the high cost of market development, the limited
Canadian market, and the general impracticability of developing
foreign markets. Hence R and D programs are carefully scrutinized
for their promise of yielding an economic return on the investment.

Of course, there are many other means for endeavouring
to improve a company's profitability; in fact for a given set of
circumstances, some may be better than R and D. Improved profit-
ability can often be achieved by effecting improvements in areas
such as organization, labour relations, cost control, procurement,
quality control, inventory control, materials handling, financial
management, plant engineering, product mix, distribution, pricing
and selling. With limited resources, management's job is to
decide on the best proportion of investment to make in these
various fields.

R and D is just one facet of management's total effort
to bring about change, growth, productivity, efficiency, and profita-
bility. Additional funds are invested in R and D when the industry's
political and economic environments are reasonably stable and
predictable, thus encouraging and rewarding the commitment of
long-range expenditures of various types, including money for

R and D.
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As a means of introducing new technology, a company's
own R and D effort might not always be the most effective instrument
of progress in a given situation. The main sources of new technology,
besides one's own R and D, are buying from chemical contractors;
procuring a licence for a new process or product; and in the case
of Canadian subsidiaries of foreign firms, exploiting the parent's
technology in Canada. The choice between the various sources is
determined by a company's needs and resources at the time.

Briefly then, the purpose of R and D in the Canadian
chemical industry is the introduction of new and profitable tech-
nology with maximum rapidity and minimum cost. A company's own
R and D effort is one of several available means for introducing
new technology to the Canadian market with a view to improving

profitability.
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Problems
R and D Costs

Successful R and D must be continuous, and this
requires a large investment in buildings, equipment, and staff.
Thus the cost of R and D is high, with the laboratory stage
requiring but a fraction of the total effort involved in taking an
idea from conception to market. It has been estimated that for
every dollar spent on laboratory research, at least ten are needed
to bring the project through the pilot plant stage, and perhaps
a hundred more are needed to get it into commercial production.
Not until this stage is reached do the initial research expendi-
tures begin to return some earnings to the investor. Thus the
high cost of R and D is a major problem facing every Canadian
chemical producer.

Limited Markets

The limited Canadian market is another major problem
closely related to the first. Since R and D costs are high,
the manufacturer must be able to anticipate a market sufficiently
large that the economic returns will cover expensive R and D
commitments. For this reason, the minimum R and D program
required to support a newly developed product in Canada is
frequently prohibitive in cost. Normally, in the international
chemical industry about three to five percent of sales is
regarded as an appropriate R and D expense for a new product.
The Canadian market is often of such a limited size that this
expenditure would be entirely inadequate, yet a higher rate
could not be supported.

International Competition

The chemical industry is highly competitive on an inter-
national scale, and this has numerous ramifications for Canadian
producers. Lacking the resources for producing more than a small
part of all the new technology developed around the world, Canada
must somehow find the means for taking full advantage of this new

technology, regardless of where it is developed. To retain and
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improve our position as a country and an industry selling in the
markets of the world, we must as a matter of policy continue to
import the best technology as rapidly as possible and at minimum
cost.

The situation in Canada where government research
activities are largely divorced from industry should be compared
with other major industrial countries where a large proportion of
government-sponsored research is carried out by industry. In such
countries, private industry involvement maximizes the opportunity
for turning the results of government-oriented research to national
commercial advantage, and helps the participating companies to
maintain and enhance the quality of their own R and D operations.
Conduct of research on the scene of business operations provides
the likeliest environment for the recognition and exploitation of
commercially valuable "fall-out", whether from basic or applied
research.

Canada's tax incentive programs designed to stimulate
and assist industrial R and D have in many cases been effective
in increasing the level of the industry's research activities.

In this connection, it is important to note that two of the most
important of the existing programs of support for industrial
research, namely, IRDIA and IRAP, make their greatest contribution
in stimulating industrial R and D when a company is increasing
its R and D commitment rather rapidly, and a negligible contribu-
tion when the company's expenditures have begun to flatten out.

Furthermore, the Canadian chemical industry finds it
virtually impossible to take advantage of PAIT, because of the
restrictive terms which nullify its applicability to companies with
international affiliations. Reference here is made to section 5(4)
of the General Terms of the Shared Cost Development Assistance
Agreement for PAIT.

"The Company will not transfer technical data or inventions
whether or not patented, methods and processes resulting
from the project to any other Government or to any person,
company, partnership or firm outside of Canada for the

purposes of production, without the prior consent of the
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Minister; and will place the same restriction on any transfer
it may make to another Canadian company, firm, partnership
or person."

Another restrictive clause is 5(2).

"If the Company, in the opinion of the Minister, fails to so
exploit the results of the project, the Company shall, if
directed by the Minister, at no cost to Her Majesty, transfer
and deliver to Her Majesty ownership and custody of the
technical data, inventions whether or not patented, methods
and processes, and the Minister may, at his discretion sell
the same at a price considered reasonable by the Minister in
which event Her Majesty will share the proceeds of such sale
with the Company in the ratio of the respective shares of
Her Majesty and the Company in the cost of the project as
set out in Section 3 of the Agreement, but the amount paid
to the Company from such proceeds shall not in any event
exceed the sum expended by it towards the total cost of the
project as set out in Section 3 of the Agreement."

It would be neither practical nor desirable to assign to the govern-
ment the research results of an unsuccessful project because:
(1) it is difficult to disassociate such results from related tech-
nology, (2) the research results may involve technology belonging
to others thus the company is not free to assign it, (3) the project
might be reactivated at a later date if conditions change.
Modifications to the incentive programs are needed to in-
crease their effectiveness and at the same time the international
competitiveness of the industry.

R _and D Personnel

Since R and D represents only a fraction of a manufacturer's
operations, the personnel requirements for research and development
are numerically small in relation to the numbers needed in non-
research activities. Nevertheless, the Canadian chemical industry
often faces a shortage of technologists and bachelors, not only for
its general operations but also for its R and D programs. At the
same time, there are indications of a potential over-supply of

doctorates and post-doctorates.
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The advantages of maintaining a reasonable balance are
obvious, and the lack of such a balance is a matter of concern to
the Canadian chemical industry. In view of the continuing shortage
at the lower levels and the trend to an over-supply at the higher
levels, the questions naturally arise, is government support of
university research sufficiently discriminating? Is this government
support being wasted by the absence of concomitant measures for the
development of sophisticated industries to utilize the more highly
trained graduates? Over the last decade the rapid expansion of our
universities has provided employment opportunities for our doctorates
and post-doctorates. Now with these institutions turning out larger
numbers of post-graduates and the growth rate of universities
beginning to level off, there could be a surplus. It would be
economically unfortunate for Canada if government commitments were
to generate imbalance, with suﬁport at the graduate levels contri-
buting to a loss of Canadian scientists to the U.S.A.

Legislation on Patents and Trade Marks

Canada's existing patent laws afford deserved protection
to the originator of products and processes, and thus constitute an
incentive of vital importance not only to R and D itself, but also
to the industrial investment which may be the result of commercially
successful research. Recent attempts to modify the present legis-
lation are viewed by the Canadian chemical industry as a potential
threat to the present and future level of expenditure on research
and development in this country, and in the chemical industry

particularly.
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RECOMMENDATTIONS

Economic Environment

The best stimulants for R and D in the Canadian chemical
industry are to be found in those endeavours which will increasingly
produce an economic environment which is hospitable to new invest-
ment of every kind. Balanced economic growth resulting from the
effective management of tariff, fiscal, monetary, competition and
patent policies, will encourage the chemical industry to increase
its investment in plants and equipment, .and in research and develop-
ment as well.

Import Technology

One of the best means for meeting the Rw»and D needs of
Canadian chemical companies is to take advantage oif l'oreign technology.
This can be acquired by outright purchase, licensing or sharing of
the costs of joint programs with affiliated companies, in particular
foreign parents. Such arrangements have been responsible for bring-
ing to Canada a great deal of the world's best and latest technology,
enabling this country to enjoy the results of R and D performed at
very low cost to the Canadian manufacturer.

Research Costs and Incentives

The expansion of Canadian R and D will depend to a very
considerable extent upon the prospects for a significant lowering of
the costs of doing research and development in Canada. Government
incentives can certainly make a partial contribution in this regard;
in fact, the nature of the international competition facing the
industry today means that such stimulation may well prove to be
crucial.

As the Science Council has pointed out, industrial R and
D expenditures cannot be increased indefinitely and a number of the
existing Canadian government incentive programs are tied to incre-

ments in R and D, e.g., IRDIA and IRAP. When the level of R and D
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reaches a plateau, the support tapers off and long-range planning
is possible only for the level of research which industry can
support without this incremental type of support. It is suggested
that support not be tied exclusively to increments.

Furthermore, PAIT, another of the government's
programs, has proved to be of limited value to the chemical
companies of Canada, most of whom have extensive and valuable
connections with foreign corporations, principally their parent
organizations. The restrictions regarding exploitation in
Canada and the assignment of unsuccessful results to the govern-
ment, continue to prevent this program from making any kind of
significant contribution to the advancement of industrial
technology in the Canadian chemical industry. While admitting
there may be considerations which make it difficult to alter the
existing provisions,say, to incorporate the terms of IRDIA, the
chemical industry is nevertheless of the opinion that the limita-
tions inherent in the present terms of reference for PAIT, further
emphasize the necessity for a new approach to the problem of
government support for the company having a mature R and D organi-
zation, and with international affiliations.

How to modify the various R and D tax incentive
programs to provide the required degree of stimulation and
support to keep Canada internationally competitive is of vital
concern. The complexity of the interests of both government and
industry make this a difficult task. In the industrial sector
these vary from one type of industry to another, and even within
an industry itself. The number and variety of ideas put forth
has forced this Association to the realization that it is beyond
the scope of this paper to present more specific proposals.

Thus, the recommendation that the Science Secretariat set up a
joint government-industry study to determine the most appropriate
type of support for Canadian industry and develop a suitable

formula to administer such support.
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Contracted Research

To date, the Canadian government has committed itself,
on only a limited scale, to a policy of building up industrial
research establishments by contracting research to companies on
projects of national interest. This policy has been a successful
feature of the U.S. scientific scene, and it could well be just
as effective here in Canada.

There are several pressing problems facing the nation
at present; e.g., pollution, transportation, housing, water
resources, northern development, etc. The Science Council is
currently undertaking to recommend the broad allocation of the
country's limited manpower and money among the various competing
needs, to ensure that appropriate organizational and institutional
arrangements are available for the most effective use of our
resources. It is timely, therefore, that in deciding upon a
number of national objectives in such areas, the Science Council
should also recommend to the government that an increasing
number of projects of vital concern to the country, be assigned
to industrial R and D organizations.

Information Services

To benefit from the developments in foreign technology
as rapidly as possible, high priority should also be given to the
expansion and improvement of the scientific literature services
provided by N.R.C., particularly for the benefit of the chemical
producer with a limited R and D establishment. Thought should
be given to the following possibilities: (1) the operation of
large information centres in all of the country's major cities;
(2) the maintenance of complete patent files covering all the
major industrial countries of the world; (3) the utilization of
indexing and retrieval systems to make this information readily
available; and (4) the expansion of translation services to
facilitate the assimilation of the foreign literature.

Research Institutes

With respect to the problem of apportioning the proper
support to the various kinds of research organizations in Canada,

the chemical industry is inclined to suggest that a solution
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be sought in the light of several related considerations.

Research councils, research foundations, and university
research institutes can provide smaller industries with a means
of conducting research economically, and larger industries with
expertise and facilities in areas of investigation which do not
warrant permanent private investment. In all cases, sufficient
contact with industry is essential if the institutes are to be
really effective. Standing advisory bodies of competent personnel
could be used to achieve this contact.

"Mission-oriented" research institutes associated with
universities are logical and desirable organizations to conduct
research in fields of basic science requiring equipment too expen-
sive for the normal university budget. The Pulp and Paper
Research Institute is an excellent example. Extension of this
concept to (e.g.) textiles, ceramics, plastics, metals, paints,
rubber, printing, packaging, acoustics, electronics, may be
desirable, but in each instance should be justified through
industry, government, and university agreement on need.

Other university-affiliated research institutes have
more questionable claims to support. While the university staffs
provide a valuable source of technical knowledge upon which
industry can draw, possibly this source could be tapped without
the establishment of institutes. With the possibility that the
interests of some staff would be divided between institute and
university, there could be a weakening of the latter, and for
this reason, some universities are believed to be opposed to the
research institute idea.

University-affiliated research institutes which are not
mission-oriented, will almost certainly solicit industrial
research contracts and thus find themselves in competition with
provincial research councils and foundations, while these latter

are not being used to their full capacity.
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With the foregoing points in mind, the C.C.P.A. would
recommend that any proposed research institutes to be associated
with a university, should be carefully considered on an individual
basis. Before it is given government support, convincing evidence
should be presented that it will fill a need not readily
satisfied by any other route.

Manpower

In connection with the problem of balancing the supply
and demand of personnel for the industry's R and D endeavours,
the C.C.P.A. would strongly favour a continuing and comprehensive
survey designed to keep a running count on the numbers of graduates
forecast in various academic disciplines and at different levels,
this to be compared with a complementary survey of employers,
designed to forecast the manpower requirements for various
occupations. Such a survey would provide a factual basis for
making decisions having an influence on the type and number of
graduates, and could conceivably lead to a more appropriate
balance in the nation's commitment to its various types of R and

D establishment.
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APPENDIX I

Canada's Chemical Industry and Its Benefits to the Canadian Econom
(Extract from C.C.P.A. Position Paper on Taxation, 19th August 196

: 1

The Canadian chemical industry is highly productive in terms
of its use of manpower, energy, and raw materials.

The industry provides important employment opportunities for
highly educated professional staffs and other trained
workers.

The industry is research-oriented. It accounts for 12% of
all the private R & D carried on in Canada today.

The industry is strategic in nature, a fact which the major
powers have recognized since the turn of the century. The
United States, Germany, England, and France each took
positive steps to ensure the industry's viability as a
strategic consideration in the event of national emergency.
Since World War II, the U.S.S.R.. Japan, and Italy have
adopted similar measures. Canada found itself sadly lacking
in this respect in both world wars when new chemical processes
and products had to be introduced by means of crash programs.
While the historical strategic aspect of defence is still
important, there are other strategic considerations which
also require the development of a self-reliant chemical
industry. This industry plays a vital role in the health of
the nation's citizens, in growing and processing food, in
extracting resources, and in controlling environmental
quality. It also has a strategic value in contributing to
the strength of secondary industry.

The industry contributes to the productivity of other
industries; e.g., agriculture, the extractive industries, and
the primary and secondary manufacturers. As a vigorous
domestic industry, it spends a great deal of its time and
effort evolving processes and products tailor-made to fit
Canadian customers' use. These uses may be different from
those of consuming industries elsewhere, either because of
climate, raw materials, or the applications and techniques

employed. Should Canada permit the chemical industry to
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fall short of its potential through lack of encouragement,
or through policies which actively discourage it, all
Canadian industry would have to rely more and more on
imported chemicals, which would be a retrogressive step.

In the long run, the industries using chemicals would then
be required to adapt their methods and precedure to those
developed for industries in the exporting country. This
would put the Canadian manufacturer at a distinct disadvantage
in having to adapt to the technology of others rather than
procuring what suits his own needs best. This also might
penalize the Canadian using industry with respect to the cost
paid for late entry into the market place.

The presence of an active, scientifically advanced chemical
industry brings to the country other advanced sciences
which help to improve the productivity of other industries.
For example, the chemical industry is responsible for the
build-up of a large fund of knowledge in high-pressure
techniques, which have application in many other industries.
Compared to most other industries, the chemical industry is
capital intensive. A high proportion of the capital is in
process equipment which is highly sophisticated, and which
undergoes continual modification through the development of
new techniques. This continuous high demand for capital
stimulates design engineering and equipment manufacturing,
as well as the more advanced segments of the construction

trade.



Science Policy

APPENDIX 2

C.C.P.A. Viewpoint on Science Council Objectives

The Canadian Chemical Producers' Association commends
The Science Council of Canada for its endeavours in performing
the "Duties" assigned in The Science Council of Canada Act,
Section II, especially its duty to "assess in a comprehensive
manner Canada's scientific and technological resources, require-
ments and potentialities and to make recommendations thereon...."

The C.C.P.A. welcomes the continuing efforts of the
Council to fulfil the purposes described in its annual report of
June 1967: "to ensure that Canada has a strong and competent,
alert and growing scientific community and to advise the ‘
Government on how best to use science in the solution of the
economic and social problems of Canada....to identify and define
major problems, to recommend the broad allocation of manpower and money
among competing needs and to ensure that appropriate organizational
and institutional arrangements are made for the most effective
use of these resources". (p.1l)

In particular, the C.C.P.A. shares the opinion of the
Council that "Canada's needs in research and development differ
substantially from those of most countries (p.14)....0ur
resources of money and manpower are limited; therefore we must
apportion them wisely, concentrating them in areas that are
important to the nation, socially, economically, or scientifically.
We must also raise our commitments to research and development
to a level commensurate with our needs.... We should realize that
the allocation of resources that is best for Canada may be
substantially divergent from the patterns that are evolving in

other countries. The right prescription for Canada cannot be
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determined by any simple formula or transposition to Canada of
someone else's solution. Careful consideration will be needed

of the different elements of our Canadian social and economic
fabric that interact with science and technology before an
appropriate pattern and scale of support can be developed".(p.15).

The C.C.P.A. supports the Council in emphasizing that
"the pattern of industrial research in Canada will not be
exactly the same as in other highly industrialized countries.

In most of our industries we have a unique combination of wide-
spread geographical dispersion, extensive foreign ownership and
unusually easy access to new technology for import. Secondary
industry has the additional problems of limited domestic markets
and of many small companies" (p.16).

The Association also supports the Council's view "that
several major programs aimed at the application of science and
technology to pressing social and economic problems will have to
be initiated or expanded" and it welcomes the suggestion that
"much of the actual work on these programs may well be done in
industry" (p.17).

The Council is to be specially commended for the warn-
ing issued in its first annual report: "research expenditures
tend to be characterized by a period of rapid increase followed
by a period of slowed growth if not actual levelling off....
this rapid rate of expansion cannot continue forever. When the
time comes it should be slowed rationally and with forethought"(p.19).

A further warning appeared in the first and second
annual reports, and with this the C.C.P.A. is again in precise
agreement: "we must be sure that enough of our research and
development effort is successfully directed toward profitable
projects to ensure the continuity of the production which
supports all our research.... if our industry becomes unprofitable
there will be no money for any kind of research" (June 1967, p.19;

June 1968, p.10).
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Economic Environment
Extract from C.C.P.A. Position Paper on Taxation, 19th August 1968
The Canadian Chemical Producers'! Association believes
that, given the proper environment, it should be possible for the
Canadian chemical industry to grow at a rate matching the high
world growth rate of the industry and so reverse the present
worsening adverse balance of trade on chemicals. Deficit on
chemical trade, excluding fertilizers, increased from $182
million in 1962 to $315 million in 1967 (D.B.S. 65-002, 65-005).
The Department of Industry has been conducting a compre-
hensive, in-depth study of the Canadian chemical industry. This
study by the Department of Industry is being done with the coopera-
tion of the C.C.P.A. In light of the data available, the C.C.P.A.
considers that there are three general interrelated factors which
inhibit the attainment of growth and a favourable balance of
trade:
(1) The conditions governing the movement of chemicals
across international borders; e.g. tariffs, non-tariff
barriers and anti-dumping regulations.
(2) Those factors determining scale of optimum operation.
Here access to markets sufficient in size and concen-
tration to justify large scale units are affected by
both Canadian and foreign combines legislation as well
as by the level of research and development which can
lead to specialization so that longer production runs
may reduce costs.
(3) The conditions governing competitive costs at equal
scale are influenced by such factors as the cost of raw

materials, the cost of construction, the cost of capital,
and the level of taxes.
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APPENDIX 4

Description of The Canadian Chemical Producers'! Association

The Canadian Chemical Producers! Association was
founded in April 1962. It has a membership of 44 companies,
comprising Canada's major chemical producers. The organization
represents the vast majority of Canada's basic chemical
manufacturers, whose plants are located from coast to coast in
an exceptionally wide variety of locations. To be eligible for
membership, a company must be currently engaged in the operation
of a chemical manufacturing plant within Canada and in selling
to others in the open market a substantial portion of the
products of such plant.

The following are the members of the Association:

Allied Chemical Canada Limited

Aluminum Company of Canada Limited

ADM Chemicals, Division of Valvoline 0il Company of Canada,Limited
Armour Industrial Chemicals Limited
Atlas Chemical Industries Canada Limited
Bate Chemical Corporation Limited

H.L. Blachford Limited

Borden Chemical Company (Canada) Limited
Brockville Chemical Industries Limited
Canadian Hoechst Limited

Canadian Industries Limited

Canadian Titanium Pigments Limited
Chemcell Limited

Clough Chemical Company Limited
Cyanamid of Canada Limited

Dominion Colour Corporation Limited
Domtar Chemicals Limited

Dow Chemical of Canada Limited

Du Pont of Canada Limited

Electric Reduction Company of Canada, Limited
Emery Industries (Canada) Limited

Ethyl Corporation of Canada Limited
Gulf 0il Canada Limited

Harchem Limited

Hercules Canada Limited

Hooker Chemicals Limited

Howards & Sons (Canada) Limited
Imperial 0il Limited

Lignosol Chemicals Limited

M&T Products of Canada Limited
Mallinckrodt Chemical Works Limited
Monsanto Canada Limited

National Silicates Limited

Nopco Chemical Canada Limited

Polymer Corporation Limited

Shawinigan Chemicals Limited

Shell Canada Limited

Standard Chemical Limited

Texaco Canada Limited

Tioxide of Canada Limited

Union Carbide Canada Limited

UNIROYAL Limited

VirChem of Canada Limited

Witco Chemical Company, Canada, Limited
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The Association has the following aims and objectives:

(a)

(b)

(c)

to promote the interests and development of
chemical producers in Canada.

to provide a forum for the exchange of views and
recommendations on any problems and needs of
large and small chemical producers in Canada.

to promote and maintain good relations between
members of the Association and government authorities,
other segments of the economy, and the public.

The Canadian chemical industry is one of Canada's key

industries with assets of $2} billion, an annual gross value of

shipments of $2% billion and exports of $400 million. It pays

$500 million in salaries and wages each year to some 74,000

employees, a high percentage of whom are technically and professionally

trained.
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COMMENTS TO THE SENATE SPECIAL COMMITTEE ON SCIENCE POLICY

INTRODUCTION ~ Our Association

The Machinery and Equipment Manufacturers' Association of
Canada wishes to express its appreciation for the opportunity to
submit comments on Science Policy as it affects our industry.
Our members include most of the companies in Canada whose principal
business is the manufacture of industrial machinery, but exclusive
of agricultural, automotive, aircraft and office machinery. Our
sales exceed $300,000,000 of which 5% is for export markets. Our
16,000 employees include a high proportion of technically trained ‘
people, engineers, designers, draughtsmen, patternmakers, machinists ‘
and other skilled trades.
As industrial manufacturers our member companies are very much
alive to the fact that their dependence upon constantly improving
technology is one of the essentials to competitive survival. They
are equally conscious of the extent of the research needed and the
wide range of specialists required to cope with the demands of
modern technology, and of the fact that few individual companies
or organizations can handle these demands without externmal help. |
Most companies have a Research and/or Development program as |
part of their product development and improvement plans, but these “
are necessarily limited in scope by the size of budget available.
The Canadian Government recognizes the need to assist industry in
this area, and our members make use of its assistance and incentives

programs when they offer advantages.
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Assistance Programs

(a)

(b)

The Industrial Research & Development Incentives Act (IRDIA)

Basically IRDIA provides grants amounting to 25% of all capital
expenditures made in Canada in the year on R & D facilities,
and 25% of the amount by which eligible current expenditures
made in Canada in the year for R & D exceed the average of

eligible current expenditures in the preceding five years.

While this is essentially a generous form of assistance, users or

potential users report the following drawbacks:

(i) a firm may fail to qualify for aid at the very time
its need is greatest, i.e, when suffering a
downturn in business, with consequent inability to
increase its R & D expenditures over those of
previous years;

(ii) the time lag between application for, and receipt
of, assistance, along with the preparation of lengthy
and detailed reports in support of the application;

(iii) some of the information required by the administrators
of the program can be of a type which private
companies are reluctant to give -= information which

may constitute in effect, trade secrets.

National Research Council

The type of direct aid which may be available from the National
Research Council is a highly worthwhile form of assistance,
particularly to the small manufacturer, In one specific case,
a manufacturer approached N.R.C. for engineering and technical
advice on some problems relating to a proposed plant expansion.
N.R.C. sent a professional engineer to the plant and gave
detailed advice, with excellent results. While it is evident
that this type of aid has a limited field of applicatiom, its
direct, informal, unbureaucratic approach produced a truly
appreciative response from the manufacturer and extension of

this type of service could be beneficial.
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Basic vs Applied Research

Without engaging in discussion on the relative importance of
basic research and applied research, it would benefit the
machinery manufacturing industry if it had access to a greater
degree of applied research. An expanded program of direct aid to
industry by an agency such as N.R.C. would be well received and

would undoubtedly produce effective results.

Accessibility of Information

It is evident that a wealth of scientific information is being
generated each year by a wide range of scientific and technical
bodies. It is likely that a high proportion of this information
does not reach the machinery manufacturers at all, and certainly
not in a form which can be understood and used by them. There may
be a very considerable gap between the two groups -- the scientists,
and industry, -- and it would ¢learly be to the advantage of both }
if communications between them were better. This would appear to
be an area in which government might take the initiative in
coordinating and collating scientific and research information on
the one hand, and ensuring its useful distribution to potential areas
of application in machinery manufacturing and other industries. By
the same token, industry might use this channel to acquaint the

scientist more thoroughly with its needs and priorities.

Importance of Timing

Certain industries such as machinery manufacturing, do not have the
continuous flow characteristic of consumer goods products, and most
machines destined for industrial application, have a working life

of from 10 to 40 years. With such a long working life it is
therefore important that each new machine incorporates the latest
performance and capacity improvements resulting from innovation

and discovery. If companies are unable to carry out the development
and research programs necessary to convert their ingenuity into
practical application because of lack of their own funds or because
their present program is below their five year average, technological

improvement may be delayed for a number of years.
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Such delays may not only work to the disadvantage of
productivity gains in the domestic market but may result in
missed opportunities to take a good position in the export
market in the early stages while the information is new and

generally not available to others.

Conclusion

Our Association appreciates the interest the government
has been showing in development and administration of planms
designed to encourage research and development by industry.

While we recognize that certain basic qualifications are
required for administration purposes, we recommend that many
research and development projects should be considered on their
own merits and assistance made available without reference to

five year averages or other restricting conditions.

Respectfully submitted,

MACHINERY & EQUIPMENT MANUFACTURERS' ASSOCIATION
OF CANADA

26 March, 1969
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BRIEF TO THE
SPECIAL SENATE COMMITTEE ON SCIENCE POLICY

PRESENTED BY THE
CANADIAN PULP AND PAPER ASSOCIATION

AND THE
PULP AND PAPER RESEARCH INSTITUTE OF CANADA

Scientific activities help to shape every aspect of Canadian
life. They affect not only our standard of living, but our attitudes
and behaviour; not only our economic growth and development but our
stature as a nation, measured in terms of its contribution to the

enrichment of man's knowledge.

It is with a particular aspect of these scientific
activities that this brief to the Special Senate Committee on Science
Policy is chiefly concerned, namely, research which has relevance for
the Canadian pulp and paper industry. But because the science policy
of the federal government is formed and implemented by so many Departments
and agencies, and serves such a variety of purposes, the brief attempts
primarily to set forth a framework within which government and industry

could work most effectively.

The brief is submitted to the Cormittee by the Canadian Pulp and
Paper Association and the Pulp and Paper Research Institute of Canada, on
behalf of their member companies. These two organizations, their history,
and their role in the technological development of the pulp and paper
industry, are described in Appendix A. In Appendix B, for the information
of the Committee, is a summery of the rather considerable contribution
which research in Canada already has made to pulpand paper manufacturing
technology and forest management. The benefits of this research have
appeared in a more complete and more efficient use of Canada's forest
resource; in the continuing growth of an industry which is of fundamental
importance to the Canadian economy; and in a greater variety of cellulose

products useful to man.

Such benefits will continue to flow from the research
expenditures of the pulp and paper industry, which now amount to some
$30 million annually in Canada. But they can be multiplied and enlarged,
wve suggest, if the research activities of the federal government and the

industry can be more effectively meshed.
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There is an urgency to this problem. It arises from the fact
that pulp and paper is a world industry characterized by vigorous
competition amongst the various producing regions. The total demand for
its products is increasing rapidly, and probably will double during the
next 15 years. But the extent to which Canada will share in this increase
will depend not merely on the magnitude of our forest resource, but on
the cost of exploiting it. And this, as is set forth as greater length in
Appendix C, will depend to a considerable degree on the effectiveness

of our efforts in research, relative to those elsewhere in the world.

The chief points which we wish, in this brief, to place before
the Committee, are these:

1. We consider that there is an urgent need for greater consultation
and coordination between government and private industry concerning the
research requirements of industry, the priorities to be given specific
research projects, and the appropriate agencies to be used in carrying out |
those projects.

2. We suggest, further, that federal government research activities,
and indeed research philosophy, receive the most careful study with a view
to determining whether they reflect an adequate concern with the potential
economic benefits of research to the Canadian economy.

3. We suggest that the federal govermnment seriously consider
having a greater portion of its research carried out in the laboratories
of industry. This pertains especially to applied research and development
work which, as a general rule, is best performed nearest the point of
application.

k. Finally, we suggest that existing federal government programs
for the encouragement of industrial research in Canada be strengthened, in
part, to broeden their scope and increase their usefulness, and in part, to

alter their direction so as to reward successful research.

These recommendations would help, we suggest, to steer federal
government research on a course samewhat different from that on which it has
been embarked. They would involve no drastic reshaping of current programs,
and no sudden and sizable increase in government expenditures. Rather, they
would require a change in attitude and thus in emphasis, a deeper concern with
the economic returns to be gained from research, and a greater

reluctance to build up the federal research establishment
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if adequate facilities exist already in other areas of the econamy or if
it seems that they might better be established outside the federal

government.

The first of these recommendations concerns the need for greater
consultation and coordination on research matters, amongst government,
private industry, and the universities. Such a need seems almost self-
evident and yet, surprisingly, it has not been recognized to the extent

that an adequate and continuing rapport has been established.

We therefore suggest that some formal agency be organized to
correct this deficiency. It should comprise senior representatives of
government, both federal and, where appropriate, provincial; of the
industry; and of the universities. Its task would be to coordinate and
rationalize those scientific activities which have broad relevance for
the pulp and paper industry as a whole, or for large portions thereof.
Its goal would be the optimum utilization of our human and capital

resources.

We recognize that there are difficulties inherent in this
course. They arise in part from the multitude of interests that must be
considered and reconciled. Within the federal government, not only is
the Department of Forestry carrying out research in many fields of
interest to pulp and paper, but some divisions of the Nationel Research
Council also have projects relevant to the industry. Azain, several of
the provincial govermments, and a number of the universities in Canada,
pursue research in matters pertaining to pulp and paper. Finally, there
is the work of the Pulp and Paper Research Institute of Canada, and of

the individual pulp and paper companies.

Considerable benefits surely would flow from a closer
coordination of these efforts. In this regard, moreover, the experience
of the pulp and paper industry itself is perhaps instructive. Its own
research effort is coordinated and integrated to a degree unusual amongst
industries in Canada. Thus, the objectives of the Pulp and Paper Research
Institute, which is a partnership of the federal government, the pulp and
paper industry, and McGill University, are to supply the industry with

fundamental knowledge concerning pulp and paper and the raw materials used,
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and also to initiate new processes or improve existing ones. When, as a
result of its research, a process or piece of equipment is conceived

whic;: may be of use to the industry, the Institute has a responsibility to
bring it to the stage where it can be licensed either to the member
companies or to equipment manufacturers for further development and
commercialization. The companies individually have generally conducted
research in areas which are highly competitive, such as product development,
end in problems peculiar to their own operations. However imperfect or
incomplete the results of this coordinated approach may seem thus far to

have been, it does at least represent an attempt to organize research

activities on a rational basis.

Our second and our third recommendations concern the role of
the federal govermment in research. Ve do not suggest that the present
level of expenditure on research by the federal government is either
excessive or inadequate. Rather, we consider that substantial benefits

would result from a change in its direction.

Government should undertake studies which companies, acting
either collectively or individually, cannot pursue; studies such as forest
entomology, pathology, and genetics, subjects in which, incidentally,
provincial govermments also have a responsibility. Most of the applied
research and development work, in which there is an urgent need for

greater emphasis, should be assigned to industry.

Of Canada's total research and development expenditures, a much
smaller portion pertains to development than in most of the leading
industrial nations. And this certainly contributes to the fact that, of
the patents awarded in Canada in recent years, only some 5 per cent have
been issued to residents.¥*

Basic research is, of course, vital to progress in every field.
Moreover, Canada's peculiar circumstances, combining a small population with
vast distances and a harsh climate creates a need for many basic studies

*'Canada - An Appraisal of Its Needs and Resources”, University of Toronto
Press, 1965
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not carried on elsewhere. Nevertheless, a proper balance must be struck. We
suggest that basic research is receiving a disproportionate share of the
resources available, and that the potential contribution of research to the

growth of the Canadian economy is not being realized.

Comparing scientific activities in Canada and the United States,
for example, it seems clear that the widest gap lies with the finencing of
new developments. This, rather than fundamental studies, is the really
expensive phase of industrial innovation. Yet its importance can scarcely
be over-emphasized; for research benefits the econamy only when it is

carried forward to the stage of successful development.

We hope that in any new science policy which the government
might develop, applied research and development would receive a priority
higher than it now enjoys. We hope, too, that in giving greater
importance to these activities, the govermment would assign a lareser
portion of its research work to the laboratories of private industry, by
way of grants or contracts. Here again, the experience of the United
States, where applied industrial research exerts such tremendous thrust

to economic growth, is interesting.

In the U.S., the research activities of government are half as
large, proportionately, as those of industry. In Canada, they are twice

as large.

We do not suggest that Canada necessarily should emulate this
research pattern of the United States. Our nation has developed under a
different blend of economic and social conditions and needs, and
government, for a variety of reasons, has always had a larger place in

our lives.

We do suggest that it would be reasonable to expect a somewhat
better balance in the distribution of federal govermnment research
activities. This is particularly true of applied research and development
work in the industrial field. We submit that in general, this work is most
effective when performed close to the point of application, where there is
a better appreciation and a wider knowledge both of the goals to be

established and of the problems to be overcome.
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An additional comment on the relationship of scientific

activities to the economy is, perhaps, in order.

We recognize, of course, that there are a number of purposes
served by science and a number of possible goals for national scientific
efforts. We believe, however, that emphasis should be given to economic
goals in formulating policies affecting science. Growth of the economy
has been and will continue to be of great concern in Canada. Science
policies should assure that our scientific efforts make their maximum

contribution in support of this growth,

The extended application of science and technology has been the
principal factor in raising economic productivity during the past 200 years -
the modern economic, era. It has not so far been possible to measure accu-
rately the direct impact of science and the increase of knowledge on
economic growth, However, it was estimated in a recent Economic Council
of Canada study that 64 per cent of the increase in productivity in
Canada from 1955 to 1962 was accounted for by the advance of knowledge
and its application, Estimates made for other countries are of the same
order of magnitude, Scientific research is one of the main contributors

to this increase of knowledge.

Canada has obtained from other countries much of the scientific
and techpological knowledge applied here. It will continue to do so.
Nevertheless, scientific work carried out in Canada has been essential
to the development of the economy, Many of our resources, agricultural,
mineral and forest, owe a large part of their development to the application
of science in discovering new uses for them and new methods of using them.
The modern pulp and paper industry is a direct result of the application

of science to the fields of resources and industry.

Canada's scientific effort has been growing rapidly in recent
years and we believe that further growth at a rate somewhat faster than
the economy in general is justified and will pay economic dividends, But
it is imperative to assure that Canada's science resources are applied so
as to provide the greatest economic and social benefits., We are a shall
country economically and cannot devote resources right across the scientific
spectrum, We are better off to develop a few well selected fields of

science properly than to have mediocre performance in all,
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We are aware that the Science Council of Canada recently
suggested several broad areas which, it felt, should have priority in
research. But we suggest that these should be examined very carefully
indeed before the government commits itself to them. For surely the most
advantageous deployment of science in support of economic development is with
activities in which we have a natural advantage such as the resource
industries, and in particular, pulp and paper. By reinforcing these
advantages, the impact of new scientific discoveries will be returned

quickly and in significant magnitude.

As the Economic Council of Canada said, in its 5th Annual Review,
asking itself what should be Canada's response to fast growing world
demand for high-technology products, "it should be, on the one hand, to
support, in part by appropriate strengthening of technology, the great
resource industries in which Canada already possesses substantial

comparative advantages..."

Our fourth r dation ns the existing federal government
programs for the encouragement of industrial research in Canada. The
government, after it decides upon a science policy, may wish to reshape
these programs extensively, altering some that are old and adding others.
In the meantime, we suggest that as a stopgap, the existing programs
should be strengthened, to broaden and increase their usefulness and to
promote successful research. Here we reiterate certain of the
recommendations made by the Canadian Pulp and Paper Association during
1968 in a submission to the Science Secretariat. These are as follows:

a) The Industrial Research and Assistance Program

The Industrial Research and Assistance Program (IRAP) has proven
to be an excellent incentive to many Canadian companies to increase their
research effort. Nevertheless, its requirement that additional staff be
engaged is an undesirable limitation. In some instances, for example,

a project might usefully be instituted under IRAP by utilizing existing
staff. It is therefore recommended that this program be continued but with

no increase in staff being required in order to participate.
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b) Industrial Research and Development Incentives Act

Under the Industrial Research and Development Incentives Act,
(IRDIA), all capital research expenditures are eligible for a tax-free
grant of 25 per cent. IRDIA thus has provided industry with a clear
policy on which capital research expenditures may be planned most
economically and effectively, and will undoubtedly help to produce an

orderly growth of industrial research facilities in Canada.

As for operating research and development expenditures, a similar
tax-free grant of 25 per cent has been made available. It applies, however,
only to the increase in expenditures over a base comprising an average of
the expenditures incurred during the previous five-year period. This
restriction means that it becomes difficult to share in the benefits of the
program during periods of recession, when funds are not as readily
available to increase research expenditures. It also means that the
program tends to ignore an important problem, namely, that of preserving the
existing level of research. With some companies, this level may already

be relatively high.

It is therefore recommended that all capital and opnerating

research and development expenditures, as defined under IRDIA, automatically

be eligible for a tax-free grant of 25 per cent with no deductable base

period.

¢) Program for Advancement of Industrial Technology (PAIT)

The purpose of the Program for the Advancement of Industrial
Technology (PAIT) is to assist in the development of new industrial
processes in Canada. It provides tkat any technology developed under PAIT
should be applied in Canada. However, if a process has been applied
successfully in Canada, and is applicable elsewhere, it appears lopical to
permit its use in other countries under licence. The pulp and paver
industry has followed this procedure in the past, with the result that some
Canadian inventions are used all over the world, and, conversely, the
industry in Canada has benefited from developm2nts elsewhere. Technology
can be, indeed, a substantial and profitable export for a nation, and is

recognized as such by a number of the leading industrial countries.
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For competitive commercial reasons, it is usually desirable to
patent a novel process or apparatus, if only to establish security of
ownership. If patents are not applied for and obtained in o;her countries,
then the invention becomes public property in those countries. If the
process is patented outside of Canada where it may also be used profitably,
a compulsory licence may have to be issued in due course. It is therefore
recommended that the restriction which prohibits exportation of technology
developed under PAIT (clause "5(L4)") be revised to allow Canadian canpunie:é

to export the technology to foreign countries.

d) Government Contract Research

We recommend that the government support and coordinate research
programs on scientific problems of national interest, the research to be
carried out under contract by university and industrial laboratories in
cooperation with corresponding specialists in the National Research

Council, or one of the other government laboratories.

e) National Benefits

We recommend that, as a matter of broad policy, the support
of industrial research by the federal government should be considered
not as a cost but as an investment from which a worthwhile national

return can be expected.

We are grateful for this opportunity of presenting our views
to the Special Senate Committee on Science Policy. We are hopeful that they
will assist the Committee in the important task which it has undertaken.
And we trust that, in the end, its studies will suggest a science policy

for Canada which is at once practical, imaginative, and adventuresome.
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1. Cenadian Pulp and Paper Association

The Canadian Pulp and Paper Association was established some
56 years ago to promote the interests and development of the Canadian pulp
and paper industry. Its member companies, today numbering 55, account for

more than 98 per cent of the pulp and paper manufactured in Canada.

CPPA has always pursued a strong technical and scientific policy,
which has helped to improve the technical competency of its member
companies and thus to strengthen Canada's position as a leading world
producer of pulp and paper products. Its activities in this field are
carried on, for the most part, through two professional societies which
are a part of the Association. These are:

a) The Technical Section

The Technicel Section of the Canadian Pulp and Paper Association
was established in 1915, to stimulate interest in the science and
technology of pulp and paper in Canada; to provide a means for the
interchange of information and ideas; and to encourage original

investigations.

The membership of the Section approximates 4,000 and is drawn
from all levels of management in the pulp and paper industry, and in
related industries and engineering firms. The pulp and paper industry
has been characterized by an unusually free exchange of technical information.
Thus meetings of the Technical Section have become important international
forums for discussion of new developments. Through them, moreover, because
some 20 per cent of the members are from foreign countries, the Canadian
industry obtains access to important information developed elsewhere in the
world.

b) The Woodlands Section

The Woodlands Section of the Canadian Pulp and Paper Association
was established in 1917, to provide a medium for the exchange of
scientific and technical information on the growing and harvesting of the
pulp and paper industry's wood requirements. Its members, numbering
approximately 1,600, include professional and technical personnel employed

by the pulp and paper industry, other forest-based industries, government
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resource departments, universities, and manufacturers and suppliers.

Members from outside the industry who endorse and support the
objects of the Section make a substantial contribution to the collection,
compilation and analysis of data and in the implementation of cooperative
action. Thus, the prime object of the Section, to foster the development
of the best methods of managing and operating the woodlands of the CPPA
member companies, is attained through cooperative action amongst members,

govermments and the general public.

2. Pulp and Paper Research Institute of Canada

The Pulp and Paper Research Institute of Canada is a partnership
of the government of Canada, McGill University, and the Canadian pulp and
paper industry. Its history may be traced to the establishment in 1913 of
a Montreal Branch of the Federal Forest Products Laboratory at McGill
University. In 1927, the industry's central research activities were
established with those of the Forest Products Laboratory and with McGill
University's graduate training and research program in wood chemistry.

In 1950, the Institute was incorporated as a non-profit research and

educational corporation, with a full-time President and a Board of Directors

appointed by the three partners.

The objectives of this cooperative enterprise have been, to
engage in research of importance to the industry as a whole, and to train
scientists for the industry, government, and universities. It has grown
into an organization with a staff of nearly 200, with 40 postgraduate
students, and with a program directed to every phase of the pulp and -paper

industry's operations.

Each of the three partners plays a different role. The
government provides a $5-1/k million laboratory facility in Pointe Claire,
Quebec. McGill participates through a postgraduate training program,
vhich is carried out primarily on its campus. Those McGill students who

select thesis topics of interest to the industry do their research under

the direction of Institute staff holding concurrent honorary posts at McGill.

The role of the industry, as exercised through the Canadian Pulp
and Paper Association, is a major one. The Institute's activities are

entirely financed by the industry, and the budget is subject to review and

7561



7562

Special Committee

Appendix A

approval both by the Institute Board of Directors and by the Executive Board,
Canadian Pulp and Paper Association., The budget needs are then met by a
combination of grants from CPPA, and direct assessments on those pulp and
paper companies which are Maintaining Members of the Institute., The contri-
bution that each supporting company makes to the Institute is, in effect, a
supplement to its own research and development program.

The Institﬁte program is concerned primarily with studies
having a broad impact, These may be fundamental in nature, or they may be
applied investigations which are of such magnitude or general interest
that no single company could well justify undertaking them alone, The
program is dynamic, and its emphasis has changed over the years to meet
the needs of the industry. Its overall scope continues to be broad, and
includes projects ranging from the growth and harvesting of trees through
their conversion into chips and mechanical and chemical pulps, to the
bleaching of pulps and the production of paper.

A further function of the Institute is to provide a broad
range of technical informafion services to the industry as well as to its
own staff, A specialized library which it maintains for this purpose is
generally regarded as the most comprehensive in Canada on the subject of
pulp and paper technology.

The Institute has been a successful experiment in cooperative
enterprise. It was one of the first institutions in the world in which
industrial research and the training of graduate students along lines of
specific interest to industry were carried forward under the joint sponsor-
ship of a national government, a world-renowned university, and a major
industry. The Institute's pattern of organization has become a prototype
for institutions of similar sort, not only for the pulp and paper industry,

but for other industries in various parts of the world.
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Canadian Research and Technological Advancements

Expenditures on research by the Canadian pulp and paper industry
have increased gradually over the years, and now total some $30 million
annually, Of this, some $2.5 million represents the budget of the Pulp and
Paper Research Institute of Canada, and the balance comprises the research
expenditures of the pulp and paper companies individually. An additional
$2 million is spent on research and development by supplier companies to
the pulp and paper industry,

Research has played an important role in the growth of the
industry, It has been aimed chiefly at developing technological improvements
in the production process, from standing tree to finished product; and to
the development of new products and new uses for the basic commodity with
which the industry is concerned, that is, the cellulose fibre.

Pulp and paper is, of course, an industry of advanced technology.
But it differs in this respect from such industries as electronics and aircraft.
These are based entirely on technology, whereas pulp and paper manufacture
deals with the transformation of a natural resource, and thus encounters
limitations of nature which must be accepted. In short, the content of the
finished product is not as highly technological as in some other industries.

Because of its huge output, the industry may earn a good return
from the investment required to produce a relatively modest improvement
in technology. The sum total of improvements over a period of time may have
a very great influence on its overall competitive position.

Down through the years, scientific activities in Canada have
resulted in significant contributions to the technology of pulp and paper
manufacture and the practice of forest management, These contributions have
emerged from work at the Pulp and Paper Research Institute of Canada, from
the laboratories of individual pulp and paper companies, from universities,
and from research work within the federal and provincial governments,

There is widespread recognition of the technical contributions
by the Institute to many areas of the industry's operations, among them the
production of groundwood and refiner pulp, chemical pulping techniques, pulp
bleaching, the forming and drying of paper, basic studies of logging systems,

and forest nutrition. The contributions of the Institute over the years are
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too numerous to detail here, but it is worthwhile noting a few which have
contributed significantly to the progress and development of the Canadian
industry.

Over a period of several years, the Institute carried out basic
studies on increasing the yield of pulp from sulphite pulping. These studies
resulted in a genuine impetus for commercial development and have brought
substantial increases in the yield in a number of mills, thereby reducing
wood costs through fuller wood utilization, The Institute has also developed
fundamental information in groundwood pulping, has maintained world leadership
in basic investigations in this field, and has extended its studies to the
production of chip refiner groundwood, a process which appears to have
considerable potential merit, New techniques of pulp bleaching have recently
been discovered which appear to have a real potential for reducing bleaching
costs, and producing higher yields and improved pulp quality.

In papermaking, studies of the factors causing short life of the
wire screens on which newsprint is formed resulted in recommendations to the
industry which led to appreciable cost reductions. More recently, the
Institute has developed a new type of machine for the forming of paper, It
is expected that the commercial model of this development will result in
significantly higher speeds, lower operating costs, improved quality, and
savings in plant space,

At the other end of the spectrum, an example of the potential
commercial value even of the fundamental graduate student thesis research
is represented by the early work conducted by an Institute student on the
vanillin-forming process. This basic work formed the foundation on which
the commercial production of vanillin from waste pulping liquor was built,

In forestry, the Institute has done considerable work in the
field of forest nutrition which, hopefully, will lead to increased growth
rates and a reduced cost of wood to the Canadian mills, In logging, the
Institute has conducted several studies which have led to providing basic
engineering data essential to the economic design of pulpwood holding
grounds and mechanized logging equipment.

Some of the more important developments in pulp and paper
manufacture and forest management have resulted from the scientific

activities of the pulp and paper companies themselves or, in other instances,
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the universities, These have included, for example, basic inventions which
stimulated the rapid growth of the kraft pulp industry all over the world:
first, the black liquor recovery furnace which was probably the most important
element in rendering kraft pulping economic; and later, bleaching methods
which opened vast new markets for kraft paper and paperboard.

Research scientists in Canadian pulp and paper companies have
developed new sulphite pulping methods which have increased the yield of
fibre, broadened the range of tree species that can be used, and brought
significant improvements in pulp quality. They have also taken a leading
part in the development of refiner groundwood, mentioned earlier, which is
really the first fundamental change achieved in mechanical pulping in more
than a century.

Paper making, too, has changed considerably down through the
years, owing to a constant flow of improvements, many of which have emanated
from Canadian mills. The paper machines are wider and faster than ever
before, with greatly increased productivity, Their control systems grow
increasingly elaborate and sophisticated, and there has been a steady
improvement in the quality of the products they manufacture. As compared
with a few years ago, for example, Canadian newsprint is brighter and more
opaque, with a better finish and improved runability on the press.

If technical progress in the mills has been substantial, in the
forests it has been little short of revolutionary. Thousands of wheeled
vehicles designed especially to move wood from the stump to the roadside
have appeared in Canadian forests, and indeed in forests all over the world,
in recent years. They incorporate a design which was a development of
Canadian industrial research, that is, an articulated frame combined with
very large wheels which give these vehicles the ability to move easily over
difficult terrain,

Today, new multi-purpose logging machines are coming into
operation in Eastern Canada. These mark a new stage in the mechanization
process, and are expected to increase productivity dramatically, They are,
for the most part, the products of industrial research and development in
Canada, and they have established our nation among the world leaders in
logging technology.

In addition to logging, many Canadian pulp and paper companies

do significant studies in forestry, sometimes in cooperation with government
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research programs. Their studies encompass a broad field, from forest
fertilization to forest protection, and from improved methods of reforest-
ation to long term studies on natural regeneration, The results of such
research in forestry matters are often unspectacular, but make a substantial
contribution to our knowledge of Canada's forest resource and our ability
to utilize it properly.

In general, it is certainly true that Canadian engineering,
operating, and research skills both in pulp and paper manufacture and in
forest management are of a high order. They have contributed much to the
growth and progress of the pulp and paper industry in Canada, and their

role in the years to come will be a very significant one,
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Prospects for the Canadian Pulp and Paper Industry

An effective program of research and application of science in
the Canadian pulp and paper industry must be based on the situation that
will face the industry in the coming decades. This environment will be one
of great and expanding opportunities but also of changing and increasing
competition, The opportunities arise from the growing world demand for
pulp and paper on the one hand, and our vast forest resources on the other.

World consumption of paper and paperboard has doubled in the
last fifteen years, and the Food and Agriculture Organization of the U.N.
predicts that this rate of increase will continue for the foreseeable
future, Total production of paper and paperboard in the world was 110
million tons in 1965. The FAO has predicted that world demand in 1980
will rise to 225 million tons.

Figures on production of wood pulp show Canada's place in the
world cellulose picture, In 1967, world production of wood pulp was 95
million tons, of which Canada produced 15.6 million tons or 16} per cent,

We have not made specific forecasts for the purpose of this

presentation, but it may be noted that a continuation of the strong growth

trend of the past few years would result in a doubling of wood pulp production

in Canada by 1980, The fact that the large markets for pulp and paper in
Europe will show a substantial growth in consumption, while Europe's forests
are not considered to be adequate to meet her future needs, lends support
to the possibility of a bright outlook for production in Canada.

Our forest resources are ample to support such an increase in
production and, in fact, to sustain increases well beyond the 1980 figure
if they are managed correctly, Nevertheless, while future possibilities
for the industry are very promising, much work must be done to realize
them, Policies to provide an environment suitable for the expansion of
industry must be adopted. Having no monopoly on forest resources, we face
strong competition from a number of areas. On the very productive forest
lands of the Southern United States, pulpwood can be grown much faster than
in Canada. There are also large reserves of timber in the tropics that
conceivably could appear on world markets within a decade or so. Up to now,

these forests have not been developed for pulp and paper to any large degree.
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In tropical areas where suitable wood is available, investment has lagged
because of favourable opportunities in other areas having greater political
and economic stability and an advanced technological base.

This situation could change. We have seen the power of science
and technology when efforts are concentrated on a particular problem.
Already the Japanese industry is transporting wood chips from the tropics
to Japan in large ships designed for the purpose, and a number of European
and North American companies are giving increased attention to the tropics.
Large scale development of the tropical forests for pulp and paper production
would considerably alter the world fibre demand-supply picture.

Our Canadian pulp and paper industry also must adjust to new
circumstances in which the emphasis on marketing will increase. Consumers
and industrial users now have a far wider range of materials from which to
choose to meet any particular need. New products have been developed,
many of them by the pulp and paper industry, and this trend probably will
accelerate in the years ahead. Industry must therefore pay greater heed to
the specific needs of consumers, to define these needs, and develop products
to meet them cheaply and efficiently. Pulp and paper faces strong competition
in this field from a number of other materials.

The main emphasis of our scientific activity for many years was
in the development of increasingly efficient methods for producing more or
less standard products. In the future, much more attention will have to be
given to end-product characteristics, Increased scientific activity and
research will be needed to accomplish this,

The Canadian industry also will be meeting greater competition
in the sale of paper and paperboard in Canada, owing to the reduction of
tariffs agreed upon in the 1967 GATT settlement. Canadian tariffs on paper
and paperboard are being reduced in stages from general levels of 20 or 22}
per cent to 12} or 15 per cent. This is causing important and difficult
adjustments. Government policies in a number of areas will, it is hoped,
assist the industry to adjust to the new circumstances, However, scientific
research will have an important role to play.

Some believe that Canada eventually will be able to export large
volumes of many kinds of paper and paperboard in addition to newsprint, We

export only relatively small amounts of these other products at present.
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The extent to which we may be able to increase our shipments to world markets
is not yet clear, If it were to become possible, however, a marked expansion
of research and scientific activities devoted to these products certainly
would be needed to meet the strong competition of United States and European
mills,

In summary, the Canadian pulp and paper industry faces very
attractive opportunities, in the form of a rapidly growing world demand.
The extent and speed of its future growth, however, will depend to a great
extent on its ability to meet competition both from other pulp and paper
producing regions of the world, and from other materials. In the strength-

ening of this ability, research will be of steadily increasing importance.



7572 Special Commitiee

APPENDIX D

PROFESSIONAL STAFF EMPLOYED IN
PULP & PAPER RE