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MEMBERS OF THE SPECIAL COMMITTEE
ON
SCIENCE POLICY
The Honourable Maurice Lamontagne, Chairman

The Honourable Senators:

Aird Grosart MacKenzie
Argue Hays McCutcheon
Belisle Kinnear Phillips
Bourget Lamontagne Sullivan
Cameron Lang Thompson
Desruisseaux Leonard Yuzyk

(Quorum 5)



ORDERS OF REFERENCE

Extract from the Minutes of the Proceedings of the Senate, November
2nd, 1967:

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

That a Special Committee of the Senate be appointed to consider and
report upon the scientific 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 require-
ments of the new scientific age and, without restricting the generality of
the foregoing, to inquire into and report upon the following:

(a) recent trends in research and development expenditures in

Canada as compared with those in other industrialized countries;
(b) research and development activities carried out by the Federal
Government in the fields of physical, life and human sciences;

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

(d) the broad principles, the long-term financial requirements and

the structural organization of a dynamic and efficient scientific
policy for Canada.

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

That the Committee have power to send for persons, papers and
records, to sit during sittings and adjournments of the Senate, and to
report from time to time.

After debate,

The Honourable Senator Flynn, P.C., moved for the Honourable Sen-
ator Phillips, seconded by the Honourable Senator Choquette, that further
debate on the motion be adjourned until the next sitting of the Senate.

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

Extract from the Minutes of the Proceedings of the Senate, November 8th,

1967:

28087—13

“Pursuant to the Order of the Day, the Senate resumed the debate on
the motion of the Honourable Senator Lamontagne, P.C., seconded by
the Honourable Senator Gershaw, that a Special Committee of the Senate
be appointed to consider and report upon the scientific policy of the
Federal Government.

After debate, and—
The question being put on the motion, it was—
Resolved in the affirmative.
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With leave,

The Senate reverted to Notices of Motions.

With leave of the Senate,

The Honourable Senator Connolly, P.C., moved, seconded by the
Honourable Senator Deschatelets, P.C.;

That the Special Committee of the Senate appointed to consider and
report upon the scientific policy of the Federal Government be composed
of the Honourable Senators Aird, Argue, Belisle, Bourget, Cameron,
Desruisseaux, Grosart, Hayes, Kinnear, Lamontagne, Lang, Leonard,
MacKenzie, McCutcheon, Phillips, Sullivan, Thompson and Yuzyk; and

That the said Committee be authorized to print such papers and
evidence from day to day as may be ordered by the Committee.

After debate, and—
The question being put on the motion, it was—

 Resolved in the affirmative.”
J. F. MAcNEILL,

Clerk of the Senate.
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CURRICULUM VITAE

MEMBERS OF THE COMMITTEE

A1rp, HON. JOHN BLACK, B.A., Q.C., (Toronto). B. May 5, 1923 at Toronto,
S. of Hugh Reston Aird and May Black both Can. Ed. Upper Can. Coll., Univ.
of Toronto and Osgoode Hall. M. July 27, 1944 to Jane, Dau. of Harry B.
Housser of Toronto. Four children: Lucille E., Jane V., Hugh H. and Katherine
B. A Lawyer. Served as Lieut. R.C.N.V.R. 1942-45. Partner; Edison, Aird &
Berlis; Vice-President and Director The Algoma Central Railway; Director,
Bank of Nova Scotia; Canada Permanent Trust Company; The National Life
Insurance Company of Canada; Consolidated-Bathurst Limited; American Metal
Climax, Inc. Summoned to Senate November 9, 1964. Party pol.: Lib. Rel.:
Anglican. Address: 2 Glenallan Road, Toronto 12; Business: Suite 914, 111
Richmond Street West, Toronto, Ont.

ARGUE, HON. HAZEN ROBERT, B.Sc., (Regina). B. Jan. 6, 1921. S. of Howard
B. Argue and Legia Scharf both of Irish descent Ed. at Avonlea Public and
High Schools and Univ. of Sask. M. July 24, 1945 to Jean dau. of Arcade
Ignatescu of Kayville. A farmer. Graduated with distinction specializing in
Farm Management. First elected to H. of C. g.e. 1945. Re-elected g.e. 1949,
1953, 1957, 1958 and 1962. Def. g.e. 1963. Chosen Leader C.C.F. Party at National
Convention, Regina Aug. 11, 1960. Summoned to Senate Feb. 24, 1966. Party
pol.: Lib. Rel.: United Church. Address: Kayville, Sask.

BeLISLE, HON. RHEAL (Sudbury) B. July 3, 1919 at Blezard Valley. Son
of J. B. Belisle and Philomene Nault (French Canadian). Married Aug. 21,
1941 Edna Rainville—=8 children. Educated at Blezard Valley, Chelmsford and
University of Toronto. Councillor, Township of Rayside, 1945; Reeve Township
of Rayside, 7 years 1946-52 inc.; Clerk Treasurer of Rayside Township 2 years;
President and Director of Sudbury and District Municipal Association; Director
of Sudbury and District Home for the Aged; Director of Sudbury and District
Chamber of Commerce, 1950-55; Director, Chelmsford & Valley Chamber of
Commerce, 1952. During World War II served with the Canadian Army, 1941-
43. Entered the Legislative Assembly of Ontario in the new riding of Nickel
Belt at the General Election, June 9, 1955. Re-elected at the General Election,
June 11, 1959. Secretary of Nipissing and Sudbury P.C.’s, Vice-President of
Sudbury and President Nickel Belt. Godfather of five universities. Summoned
to Senate, February 4, 1963. Represented the Canadian Senate to NATO
Conference in Paris, October-November 1963. Visited NATO military installa-
tions in NATO countries. President of Sudbury Insurance Agency. Director of
Belden Corporation Limited. Director of Fielding Lumber Co. Ltd. Chairman of
the Board of Governors of University of Sudbury. On December 1, 1964 wa$
delegated to represent the Senate at the 19th Session of the General Assembly
of the United Nations, New York. April 24, 1965 named for Life, Honorary
President of L’Association D’Education d’Ontario. October 4, 1965 represented
the Canadian Senate to the 20th Session of the General Assembly of the
United Nations, New York, when Pope Paul visited the United Nations. Party
Pol. P.C. Rel.: Catholic. Address 403 Simpson Road, Ottawa.

-




BOURGET, HON. MAURICE, P.C., B.Sc.A., M.EI.C,, Ing.P., (The Laurentides).
B. Oct. 20, 1907 at Lauzon, Que. Ed. Commercial Academy, Quebec, Lauzon
Coll., and at “Ecole Polytechnique” of Montreal. A consulting engineer. Mem.
Bd. Dir. of British Nfld. Corp. Ltd. and Hall Corp. of Can. Member Engineering
Institute of Canada; Professional Engineers’ Corporation of Quebec. Elect. to
H. of C. at g.e., 1940 and re-elect. at g.e., 1945, 1949, 1953, 1957 and 1958.
Parliamentary Asst., to the Min. of Public Works, Oct. 14, 1953 to 1957. Can.
Del. to U.N.,, Paris, 1951. Can. Del. Gen. Conf. of Commonwealth Inter-
parliamentary Conference, London, 1961. Joint Chairman of Can. Deleg. to
7th Mtg. Can.-U.S. Int. Group, Washington, D.C. Jan. 14-19, 1964. Summoned
to Senate Apr. 27, 1963. Speaker, Apr. 27, 1963 to Jan. 6, 1965. Sworn of the
Privy Council, Feb. 22, 1966. Party pol.: Lib. Rel.: Catholic. Address: 59 St.
Etienne St., Lévis, Que.

CAMERON, HoN. DonaLD, B.Sc. M.Sc., LL.D. (Banff). B. Mar. 6th, 1903, at
Davenport, England. S. of Donald Cameron and Marion MacFayden, both
Scottish. Came to Canada, 1906. Ed. at Lakeview High School and Univ. of
Alberta. Degrees: B.Sc. 1930, M.Sc. 1934, LL.D. (Honoris Causa) Univ. of B.C.
1959. M. July 6th, 1932, to Stella Mary, dau. of Mr. and Mrs. Samuel Joseph
Ewing, of Calgary, Alberta. One daughter: Mary Jean. Professor. Director
Dept. of Extension, Univ. of Alberta, 1936-1956; Dir. Banff School of Fine Arts,
1936 to present; Dir. Banff School of Advanced Management, since 1952; Dir.
National Film Society of Canada, 1936-1950; Pres. Can. Handicrafts Guild,
1946-49; Mem. National Film Board of Canada, 1943-1950; Chairman Can.
Legion Education Services Pacific Command, 1939-46; Mem. National Advisory
Comm. on Citizenship, 1939-45; Mem. Can. Institute of Agric.; Amer. Acad.
Pol. Science; Mem. Council Can. Assn. for Adult Education; Educational Con-
sultant Performing Arts Magazine. Western Can. Consultant Encyclopedia
Britannica; Mem. Can. Govt. Delegation to Ninth Gen. Conf. UNESCO, New
Delhi, 1956; Leader Can. Del. UNESCO Conf. Montreal, 1960. Appointed Chair-
man Royal Commission on Education, Alberta, 1958. Leader Can. Del. Ninth
Conf. Commonwealth Parl. Assn. Kuala Lumpur 1963. Dir. Rocky Mt. Life
Insurance Co. Summoned to Senate, July 28, 1955. Party pol.: Ind. Liberal.
Rel.: United Church. Address: Edmonton, Alberta.

DESRUISSEAUX, HoN. PaunL Q.C., L.L.D. (Wellington) Lawyer, Editor,
Publisher, Broadcaster. B. Sherbrooke, Quebec, Canada, May 1, 1905; S. of
Geoffroy Francois and Sarah (Gauthier) Desruisseaux, grad. St. Charles
College, 1928, Montreal College 1931, grad. Law University of Montreal,
1931-34. Post graduate of Batson Institute 1935, Harvard 1935-1936, M. June 16,
1945 to Celine Duchesnes; Children—Louis (deceased), Francois, Héléna,
Pierre; Admitted to P. of Que. Bar 1934; Practiced in Sherbrooke, Que;
Chairman: Radio and Television Sherbrooke Inc., 1967; Quebec Telemedia Ltd.,
1967; Melchers Distelleries Ltd., 1967; Honorary Board of Governors of the
P. of Q. Association for the Mentally Retarded—1964; Chairman & President:
Desmont Research and Development Inc., 1965; Les Publications Sept Jours
Inc., 1966; Barwick Printers 1967; President: Cablevision (Montreal) Ltd.,
1965; La Tribune Inc., 1955-1967; CHLT-TV, CHLT, CHLT-FM 1955-67;
Trilitho Inc., 1964-1967; Cinéma Plaza Lnc., 1965; St. Régis Investments Inc.,
since 1948; Association Canadienne des Quotidiens de langue francaise 1961-62;
Vice-President: Delta Service Inc., since 1961; Cinéma Télécinéma Inc., since
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1954; Cinéma Premier Inc., since 1953; Telegram Printing & Publishing Co.,
Litd., since 1951; Director: Royal Bank of Canada since 1962; General Trust of
Canada since 1961; Shawinigan Water & Power Co., 1961 until its nationaliza-
tion in 1965; Southern Canada Power Co., 1958 until nationalization in 1965;
Director. Shawinigan Industries 1962 until nationalization in 1965; Denault Ltd.,
1961; Quebec Health Services 1961-65; Laurentian Gas Co., since 1960; Financial
Expansion Corp. 1959-65; Quebec General Investments Corp. 1962-63; Walter
M. Lowney Co. Ltd. since 1962; Forano Ltd. 1962-65; Société d’Expansion
Financiére 1962-64; Corgemine Ltd. 1965-67; Director: L’Association Canadien-
ne des Quotidiens de langue Francaise 1959-62; Canadian Press 1963 to 1967;
Canadian Daily Newspaper Association 1963 to 1967; Cartier Gas Co. 1963;
Westmount Life Assn. Co. 1964; The Canadian General Electric Co. 1964;
Montreal Alouettes Football Club Inc. 1964; Terrebonne Development Co. 1965;
University of Sherbrooke Corporation 1959; Commonwealth Press Union
1960-67; Sherbrooke Chamber of Commerce; Vice-President: Board of Trusts
University of Sherbrooke 1957; Board of Regents of University of Ottawa 1960-
65; Governor, Province of Quebec Chamber of Commerce 1964; Governor,
Sherbrooke Hospital 1960; University of Sherbooke 1956; Vice Dean: Faculty
of Business Administration University of Sherbrooke, from 1958 to 1964;
President: Sherbrooke Section of the Red Cross 1954 to 1957; Ass-Commis-
sioner—Catholic Boy Scouts (Sherbrooke) 1937-39; King’s Counsel 1948—
Queen’s Counsel 1953; Doctor in Law—ZHonoris Causa, University of Sherbrooke
1964; Commander of the Order of St. Grégoire le Grand 1958; Recipient of the
Latin Union, Bene Merenti and French Alliance medals; Member: Club Social,
Sherbrooke; Hillerest; Sherbrooke Country Club; Canadian Club; Quebec Gar-
rison Club; St. James’ Club, Montreal; St. George Sherbrooke; St. Denis,
Montreal; Forest and Stream Club, Sorel; Summoned to Senate July 8, 1966.
Party pol: Lib. Rel: Catholic. Address: 405 Victoria St., Sherbrooke, Que. and
1115 Sherbrooke St. W., Montreal, Que.

GROSART, HON. ALLISTER, H. G. (Pickering). B. Dec. 13, 1906 at Dublin, Ire-
land. S. of Herbert Montgomery and Elizabeth Mackey, both Irish. Ed. at China
Island Mission Schools, Chefoo, North China, 1915-1923; Univ. of Toronto, 1923-
1927 Politics and Law and 1928 post graduate International Law. Degrees: B.A.,
Carnegie Fellow of International Law, 1928. M. July 6, 1944 to Louise Geraldene
dau. of Frank George Harnden of Hilton, Ont. Two children: Geraldene Francis
and Victoria Elizabeth. Served with Irish Regiment of Can. 2nd Bttn. C.A. (R)
with rank of Lt. to Major. Former vice-pres. McKim Advertising Ltd. Toronto
and Montreal; former managing dir. Peer International (Canada) and former
National Dir. P.C. Assn. of Can. Mem. of Albany (Toronto), Bonaventure (Mont-
real), Rideau (Ottawa), Royal Can. Geographic Society, Can. Bibliographical
Society, Can. Library Assn. and National Press Club (Ottawa). Summoned to
Senate Sept. 24, 1962. Party pol. Progressive Conservative. Rel. Anglican Church
of Can. Address: The Senate, Ottawa, Ont.

Hays, HoN. HARRY WILLIAM, (Calgary). B. Dec. 25, 1909 at Carstairs, Alta.
S. of Dr. Thomas E. Hays and Ambriss Foster. Ed. at Public School, Glenmore
and St. Mary’s H.S., Calgary. M. Feb. 28, 1934 to Muriel Alica dau. of Ernest
Bigland of Calgary. One son: Daniel Phillip. Mayor Calgary 1959-63. Past
pres. Can. Swine Breeders Assn. and Southern Alta. Egg and Poultry Producers.
Former mem. Alta. Cattle Breeders Assn. and Sheep Breeders Assn. Mem.
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Calgary Golf and Country Club, Rotary past Dist.  Gov. 1963, and Canadian
Club. First elected to H. of C. g.e. 1963. Sworn of the Privy Council and apptd.
Min. of Agrie. April 22, 1963. Summoned to Senate Feb. 24, 1966. Party pol.:
Lib. Rel.: Catholic. Address: 8944 Elbow Dr., Calgary, Alta.

KINNEAR, HoN. MARY E. Summoned to the Senate April 6, 1967. (Complete
biography to appear in a subsequent issue).

LAMONTAGNE, HON. MAURICE, P.C. M.Sc. B. Sept. 7, 1917, at Mont-Joli, Que.
S. of Alphonse Lamontagne and Sophronie Joncas. Ed. at Rimouski Seminary,
Que.; Dominican Coll., Ottawa; Laval Univ. and Harvard Univ. M. in 1943 to
Jeannette Morin. Three children: Héléne (Mrs. Lucien Binet), Pierre and Ber-
nard. In 1943, asst. in organizing Faculty of Social Sciences at Laval Univ. and
became Prof. of Econs.; Dir. of Dept. of Econs., 1949; apptd. Asst. Deputy Min.,
Northern Affairs and Nat. Resources, 1954. Econ. Advisor to Privy Council,
1955; resigned in 1957 to become Prof. of Econs. at Ottawa Univ. Apptd. Econ.
Advisor to Hon. Lester B. Pearson, then Leader of the Opposition, 1958. Asst.
Dean of Faculty of Social Sciences at Ottawa Univ., 1961. Fellow of Royal
Society of Can. and Fellow of Royal Society of Arts. First elected to H. of C.
g.e. 1963. Sworn of the Privy Council and apptd. Pres. of the Queen’s P.C.
for Canada 22 April, 1963. Apptd. Secretary of State and Registrar General of
Canada February 3, 1964. Professor of Economics at the University of Ottawa
since September 1967. Summoned to the Senate April 6, 1967.

LaANG, HONOURABLE DANIEL AIKEN, Q.C. (South York); Barrister and
Solicitor, Counsel, Lang, Michener, Cranston, Farquharson & Wright—Bank
of Montreal Building, 50 King Sreet West, Toronto 1, Ontario; Chairman of
the Board, Canada Coal Corporation Limited, President, Standard Trust
Company, Member, Board of Governors, University of Toronto, Member, Board
of Trustees, Sunnybrook Hospital; Born at Toronto, Ontario, 13 June, 1919,
son of Daniel Webster Lang, Q.C., and the late Edna (Aiken) Lang; Educated
Upper Canada College; Trinity College University of Toronto, Osgoode Hall
Law School 1941 (break for military service) 1945-57; Career—Read law
with Lang & Michener; called to the Bar of Ontario, 1947, joined law firm of
Lang, Michener & Cranston, Toronto, with same firm to date, summoned to
the Senate of Canada, 1964; served in Second World War with the Royal
Canadian Naval Volunteer Reserve, 1941-45, discharged with rank of Lieu-
tenant; Liberal, Treasurer Liberal Party in Ontario, 1958-62, Campaign Chair-
man Ontario, Federal General Elections 1962, 1963, 1965; Councillor, Munic-
ipality of Forest Hill, 1957-61; Married Frances Shields, daughter of Dr. H. J.
Shields and the late Cecil (Oatman) Shields, 24 September 1948, has two sons,
Daniel and two daughters, Nancy, Janet; United Church of Canada, Trustee,
Bloor Street United Church Toronto; Knight, Order of St. Lazarus of Jeru-
salem; Royal Canadian Yacht Club, Toronto Lawyers’ (Pres. 1960-61), Bad-
minton and Racquet, Osler Bluff Ski; Residence 43 Hillholm Road, Toronto 7,
Ontario.

LEONARD, HONOURABLE THoMAS D’Arcy, C.B.E., Q.C,, B.A., LL.D. (Toronto-
Rosedale) Born April 29th, 1895, at Toronto, Ont. Son of Charles Joseph Leo-
nard and Eleanor O’Brien, both Can. Ed at University of Toronto and Osgoode
Hall. Degrees: B.A., LL.D., (Toronto). Knight Comdr. of the Order of St.
Gregory the Great. Practised law with Jones and Leonard, 1919-34, with
Leonard and Leonard, 1934-42. Created Q.C., 1936. General Manager The
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Canada Permanent Trust Company, 1942-1956. President The Canada Perma-
nent Trust Co., 1951-58; The Continental Life Insurance Company 1955-59;
Triarch Corporation Ltd.; The Community Chest of Toronto, 1948; Last Post
Fund for Ontario, 1954-58; Canadian Club of Toronto, 1937-38. Vice-Pres.
Canada Permanent Mortgage Corporation. Chairman, National War Finance
Committee for Ontario, 1943-46. Treasurer Canadian Bar Association, 1948-49.
Lieut. 5th Batallion C.E.F. and Royal Air Force. Summoned to Senate, July
28, 1955. Partly pol.: Liberal. Rel.: Catholic. Address: 10 Meredith Crescent,

Toronto 5, Ont.

MACKENZIE, HON. NORMAN ARCHIBALD MACRAE, C.M.G., M.M. and Bar,
Q.C.,, B.A., LL.B,, LL.M,, LL.D,, D.C.L., D. Litt,, D.Soc.S., F.R.C.S. (University-
Point Grey). B. Jan. 5, 1894 at Pugwash, N.S. S. of the Rev. James Arthur
MacKenzie and Elizabeth MacRae both Can. Ed. at Pictou Academy, Dalhousie
Univ., Harvard, St. John’s Coll., Cambridge and Gray’s Inn, London. M. Dec. 19,
1928 to Margaret dau. of A. W. Thomas of Toronto. Three children: Patrick
Thomas, Susan Elizabeth (Mrs. Trevor Roote) and Sheila Janet. Pres. Emeritus
and Hon. Professor of International Law, Univ. of B.C. Dir. Bank of N.S. Mem.
Vancouver Comm. Canada Permanent Trust Co. Hon. Colonel. Served with
Can. Infantry 1914-19, 6th C.M.R.s 85th Bn:. N.S. Highlanders. Mem. Univ.
Advisory Bd., Dept. of Labour; Advisory Comm. on Univ. Trg. for Veterans,
Dept. of Veterans’ Affairs; Trustee, Carnegie Foundation for Advancement of
Teaching, 1951-63 (Chairman of the Board of Trustees, 1959), Teachers’ Ins.
and Annuity Assn. of America, 1948-63; Pres. National Conf. of Can. Univ.,
1946-48, Can. Club of Toronto, 1939-40—Hon. Sec. 1830-1939; Chairman, Re-
search Comm., Can. Inst. of Int. Affairs, 1929-40; Founding Mem. and Hon.
Chairman, National Council, Can. Inst. of Int. Affairs; Del. to Inst. of Pacific
Relations Conferences—Shanghai, 1931, Banff, 1933, Yosemite, 1936, Virginia
Beach, 1939, Mont Tremblant, 1942, Br. Comm. Conf.—Toronto, 1933, Sydney,
Australia, 1938, 7th Congress on Laws of Aviation, Lyons, France, 1925, Con-
gresses and Meetings of Univ. of the Br. Comm.—Oxford, 1947, Bristol and
Oxford, 1946, Durham and Cambridge, 1953, Melbourne (observer), 1955,
London, 1963, Montreal and Toronto, 1959; Hon. Pres., National Fed. of Can.
Univ. Students, 1946-47, 1956-57; Mem. Can. Inst. of Public Affairs, Chairman,
1963, American Society of Int. Law, Canadian Bar Assn., Canadian Political
Science Assn., Historical Assn., Vancouver Bd. of Trade, Vancouver Can. Club,
Legal Survey Committee (Survey of the Legal Profession of Canada), 1949-
57; Fellow, Royal Society for the Encouragement of Arts, Manufactures and
Commerce, Royal Canadian Geographical Society; Visiting Lecturer, The Univ.
of Australia, 1955; Pres., Can. Assn. for Adult Education, 1957-59 and Visiting
Lecturer, International Law, U.N.B., Sept.-Dec., 1963. Chairman, Wartime In-
formation Bd., Can., 1943-45, Reconstruction Comm., N.B., 1941-44; Mem.
Royal Comm. on National Development in the Arts, Letters and Sciences, 1949-
51; Chairman, Conciliation Bds. in Labour Disputes, 1937-42—1966, Victory
Loan Comm., Fredericton and York, N.B. 1941-44, Consultative Comm. on
Doukhobor Problems, 1950; Pres., Toronto Branch, League of Nations Society,
1932-36; Vice-pres., National Council of Canadian Y.M.C.A’s: Dir., Can.
Council of Christians and Jews, Western Division; Hon. Pres., Save the Children
E und, Canada, B.C. Division, Canadian Mental Health Assn.; Hon. Mem., Na-
tional Bd. of Dir., Can. Mental Health Assn.; Hon. Pres., U.N. Assn. in Canada,
Vancouver Branch; Vice-Pres., U.N. Assn. in Canada; Hon. Pres., Student
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Christian Movement, Univ. of B.C. Branch; Vice-Pres.,, Can. Authors’ Assn.,
National Branch, 1957; Mem., Can. Council, 1957-63; Pres., Can. National
Comm. for UNESCO, 1957-60, 1962-63; Mem., Canadian-American Committee,
National Planning Association, 1957-63; Pres., Vancouver Branch, English-
Speaking Union of the Commonwealth; Chairman, Canadian Del. to the 10th
Annual Conf. on UNESCO, Paris, 1958; Pres., Leon and Thea Koerner Founda-
tion, 1955; Dir., Bank of Nova Scotia, 1960; Mem., Vancouver Advisory Bd. of
Canada Permanent Toronto General Trust Company, 1962, East African Comm.
on Univ. Education, Sept. and Oct., 1962; Chairman, Mt. Allison Conf. on
European Common Market, 1962, Priorities Committee, Community Chest and
Council, Vancouver, 1962-64, N.S. Univ. Grants Committee, 1963; Mem., P.E.I.
Royal Commission on Financing of Higher Education, 1963-64; Dir., Can.
Centennial Commission, 1963; Pres., Can. Centenary Council, 1962; Dir.
Fathers of Confederation Memorial Foundation, 1963; Mem., N.B. Industrial
Development Board, 1965 and Chairman, C.U.F. Comm. On Int. Studies in
Canadian Univ., 1963. Mem. Faculty Club, U.B.C., Vancouver, Vancouver Club
and Univ. Club, Vancouver. Summoned to Senate Feb. 24, 1966. Party pol.:
Ind. Lib. Rel.: United Church. Address: 4509 W. 4th Ave., Vancouver, B.C.

McCuTtcHEON, HoN. M. WALLACE, P.C., C.B.E, Q.C., LL.D. Chairman of the
Board, The National Life Assurance Company of Canada. Director: Canadian
Enterprise Development Corporation Limited; Longmans Canada Limited; Mont-
real Trust Company; Glens Falls Insurance Company, Glens Falls, New York,
Counsel, Shibley, Righton & McCutcheon, Toronto. Born, London, Ontario,
May 18, 1906: Son of the late Frederic W. C. McCutcheon and Mary (Vining)
McCutcheon. Educated: Oakwood Collegiate Institute, Toronto; Victoria Col-
lege, the University of Toronto (B.A. 1926); Associate, Society of Actuaries,
1927; Osgoode Hall, Toronto; called to the Bar of Ontario, 1930. Honorary LL.D.
St. Francis Xavier University and the University of Western Ontario, 1963.
Practiced law with Osler, Hoskin & Harcourt, Toronto, 1930-34. Appointed
Assistant to the President, The National Life Assurance Company of Canada,
1934; Secretary 1937; Assistant General Manager, 1938. Served with Wartime
Prices and Trade Board 1941-46, latterly as Deputy Chairman of the Board. 1945-
62, Vice-President and Managing Director, Argus Corporation Limited and Direc-
tor and/or Officer of a large number of industrial and financial companies, from
which resigned in August, 1962. Summoned to Senate August 9, 1962. Appointed
Minister-without-Portfolio, Government of Canada, 1962. Served as Minister
of Trade and Commerce, February 11, 1963 to April 22, 1963. Created C.B.E.
(Civil) 1946; appointed K.C. (Ontario), 1947. Chairman, The Ontario Cancer
Institute and The Princess Margaret Hospital; Member, Advisory Board, St.
Michael’s Hospital; Member of the Board of Governors, the University of
Toronto; Member of the Board, St. Francis Xavier University; Director
Canadian-American Committee, and Canadian Trade Committee (Private Plan-
ning Association of Canada); Member, Canadian Association of Actuaries;
Governor, Canadian Council, International Chamber of Commerce; Member of
Senate, Stratford Shakespearean Festival Foundation of Canada; Director,
Canadian Society for the Abolition of the Death Penalty; Honorary Vice-
President, Canadian Institute of International Affairs; Vice-President and
Member Board of Management, Victorian Order of Nurses for Canada;
Director, Royal Agricultural Winter Fair; Past President, The Canadian Wel-
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fare Council; Past President, Social Planning Council of Metropolitan Toronto;
Past President, Community Chest of Greater Toronto; Trustee, United Com-
munity Fund of Metropolitan Toronto. Married Eva Trow Borland, daughter
of the late York Borland of Toronto, Dec. 14, 1934; has three sons and two
daughters. Clubs: Albany, Granite, National, Rosedale Golf, Tadenac, Toronto
Club, University and York (Toronto); London Club (London); Mount Royal
(Montreal); Rideau, and Country Club (Ottawa); Vancouver (Vancouver).
Society: A.F. and A.M. (Scottish Rite). United Church of Canada. Progressive
Conservative. Residence: Ellanvannin Farms, R.R. 1, Gormley, Ontario. Office:
522 University Avenue, Toronto, Canada.

PHrLLIPS, HON. DR. ORVILLE HOWARD, (Prince). B. April 5, 1924 at O’Leary,
P.EI S. of J. S. Phillips and Maud MacArthur, both Can. Ed. at Prince of
Wales College and Dalhousie Univ. Doctor of Dental Surgery. M. Aug., 1945
to Marguerite K., dau. of Robert Woodside, of O’Leary, P.E.I. Four children:
Brian, Betty, Robert and Patricia. Served R.C.A.F., 1942-45. Mem. Can. Legion,
R.C.AF. Assoc.,, P.EI, Curling Assoc., Board of Trade, P.EI., Dental Assoc.
Board of Governors, Prince of Wales University. First elected to H. of C., g.e,,
1957. Re-elected at g.e., 1958 and June 1962. Summoned to Senate, Feb. 5, 1963.
Party pol.: P.C Rel: United Church, Address: Box 155, Alberton, PE.IL

and 195 Grenville St., Summerside, P.E.I.

SULLIVAN, HoN. JosEpH ALBERT, M.D., C.M., (North York). B. Jan. 8, 1902,
at Toronto, Ont. S. of Edward Sullivan and Essie Taylor, both British. Ed. at
Univ. of Toronto Schools; Univ. of Toronto, M.D., C.M., 1926; Post-graduate
work in the University of Toronto, New York and several European Centres.
Physician and surgeon. Honorary Surgeon to Her Majesty the Queen. Member
Can. Jr. Hockey Championship Team 1919, Varsity Grads. Hockey Team
(Olympic Champions 1928; Consultant in Otolaryngology to the R.C.A.F., 1942,
Chief of Dept. of Otolaryngology, St. Michael’s Hospital, Toronto, Ont., 1945;
Defence Research Board, Ottawa, 1946; Chief of the Hard of Hearing Clinic &
Auditory Research, St. Michael’s Hospital, Toronto, Ont., 1950; Mem. of Board
of Governors, Univ. of Toronto, 1950; Chief Consultant to the Armed Forces
of Canada (Otolaryngology), 1954; Mem. Ont. Cancer Research Foundation,
1954. Mem. of the following Societies: Can. Medical Assoc.; Ont. Medical Assoc.;
Academy of Medicine, Toronto; Fellow of Royal Society of Medicine, England;
European Collegium; American Otological Society; American Academy of Oto-
laryngology and Pres. of the American Otosclerosis Study Group. Fellow of
the Royal College of Surgeons, Canada; Honorary Fellow of the Canadian
Otolaryngological Society; 1963: President, American Otological Society;
Honorary Fellow, Otological Section, Royal Society of Medicine. Elected to
Honorary Fellowship of Royal Society of Medicine, England, July, 1964. 1968:
Elected Senior Member of the Canadian Medical Association. Knight of the
Holy Sepulchre, Knight Commander of St. Gregory with Distinction. Clubs:
York Club, Granite Club, University Club. Rosedale Golf Club, Seigniory Club,
Home Club and Rideau Club. Summoned to Senate, Oct. 12, 1957. Party pol.:
P.C. Address: Toronto, Ont.

THOMPSON, ANDREW ERNEST JOSEPH, B.A., M.S.W., (Dowercourt). B.
December 14, 1924 at Belfast, Ireland. S. of Joseph Stanley and Edith Magill,
both Irish. Ed. at Monkton Combe School, England; Oakwood Collegiate,
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Toronto; Toronto University; Queens TUniversity and University of B.C.
Degrees: B.A. (Queens), B.SW., M.S.W. (U. of B.C.): M. July 26, 1958 to
Amy Rusna of Tallinn, Estonia. A social worker. Lt. (R.C.N.-V.R.), 1943-1946.
First elected to Ont. Legis. g.e. 1959. Re-elected g.e. 1963. Resigned as Lib.
Leader Nov. 16, 1966. Party pol.: Lib. Rel.: Protestant. Address; 1177 Bloor
St. W., Toronto, Ont. Summoned to the Senate, April 6, 1967.

Yuzyk, Hon. PAauL, B.A., M.A., Ph.D., (Fort Garry); B. June 24, 1913 at
Pinto, Sask. S. of Martin Yuzyk and Katherine Chaban, both Cdn. of Ukrainian
descent. Ed. in Saskatoon, Sask.; Bedford Rd. Coll. Coll. Inst.; Saskatoon Normal
School and Univ. of Sask. M. July 12, 1941 to Mary dau. of John and Irene
Bahniuk of Hafford, Sask.; Four children: Evangeline Paulette, Victoria Irene,
Vera Catherine and Theodore Ronald. Prof. of History and Slavic Studies Univ.
of Man. 1951-1963; Public teacher, (1933-39), High School Teacher, (1939-42);
Served Can. Army, N.C.O., 1943; Awarded Man. Historical Society Fellowship
of $2,500 in 1948. In Man. Historical Society held following positions: Secretary-
Treasurer (1953-58), chairman of Ethnic Group Studies since 1952, editor of
“Transactions” (1953-57), co-editor of ‘“Manitoba Pageant” since 1956, Vice-
President (1958-61), President (1961-63), and secretary of the Manitoba Record
Society 1960-64; Associate editor of “Opinion”, Winnipeg (1948-49); Editorial
Associate of “Ukrainian Directory and Year Book” (1952-56); Founder and
first Sect’y-Treas. (1954-56) of the Cdn. Assn. of Slavists; Pres. of Ukrainian
Cultural and Educational Centre since 1953; Mem. of General Curriculum
Comm., Dept. of Education of Manitoba (1958-59), Y.W.C.A. Advisory Comm.
on Adult Education in Winnipeg (1958-63); Author “The Ukrainians in
Manitoba: A Social History” (Univ. Toronto Press, 1953); Co-author of
“Ukrainian Reader” (1960), textbook prescribed for High Schools in Manitoba,
Sask. and Alta.; Author of “Ukrainian Canadians: Their Place and Role in
Canadian Life” (Toronto, 1967); also “Canadiens Ukrainiens: Leur Place et
leur réle dans la vie canadienne” (Winnipeg, 1967); Pres. Can. Assn. Slavists,
1963-64; Vice-Pres. Ukrainian Can. Foundation of Taras Shevchenko since
1964. Mem. Bd. Dir. Cdn. Centenary Council. Dir. Can. Council of Christians
and Jews (Western Region) since 1963; Social Service Audit, Inc. (Man.)
since 1964 and Community Welfare Planning Council (Winnipeg) since 1965.
Pres. and Dir. Higher Education Scholarship Foundation (Toronto) since 1966.
Mem. Cdn. Del. to 18th Gen. Assem. U.N., 1963. Summoned to Senate Feb. 4,

1963. Party pol.: P.C.; Rel.: Ukrainian Catholic. Address: 1122 Hector Bay E.,
Winnipeg 9, Manitoba.

DIRECTORS OF RESEARCH

PAQUET GILLES, born in Quebec City in 1936, has done undergraduate work
in philosophy and social sciences at Laval University, and graduate work in
economics at Laval and Queen’s University under fellowships from the Quebec
government and the Canada Council. Has lectured in economics at Carleton
University since 1963 and is presently an associate professor at Carleton, has
conducted research on migration movements, social security, economic develop-
ment, and urban economics under grants from diverse organizations including
the Canadian Council on Urban and Regional Research and the Central Mort-
gage and Housing Corporation; has published a number of papers on these
subjects. Has been associated with the work of the Special Committee of the
Senate on Aging, of the Comité de Recherches sur I’Assurance-Santé (Quebec),
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and is presently a director of La Société Canadienne de Science Economique and
the secretary-treasurer of the Canadian Economics Association.

Pocock, PHILIP JOHN, born in London, Ontario, 19 February 1925. Educated
London primary schools; Greygables School Welland, Ontario. Attended the
University of Western Ontario; transferred to the Massachusetts Institute of
Technology to take a B.Sc. in Aeronautical Engineering. Joined the National
Research Council in 1946 and conducted research in the field of fluid mechanics,
industrial aerodynamics, the aerodynamic design of aircraft and missiles. On
leave from NRC, investigated the design of new aircraft types in the Aero
Projects Section of the Royal Aircraft Establishment, England. While at NRC
served for some time as Secretary of the Technical Advisory Panel of the
National Aeronautical Research Committee and was a Canadian Co-ordinator
for the Commonwealth Advisory Aeronautical Research Council. Was appointed
Head, Low-Speed Aerodynamics. Laboratory in 1960. Joined EXPO ’67 in 1964
where duties included that of Project Officer for the initial planning of the
International Exhibition of Industrial Design and Project Officer of the Inter-
national Exhibition of Photography. Principle extra-curricular activity is
concerned with visual communication. In this field he was joint Chairman of
an international symposium “Photography and Modern Consciousness” (1967);
He is joint author of the book “The Autobiography of J. M. Synge” (O.U.P.).
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REPORTS OF THE COMMITTEE

WEDNESDAY, December 20th, 1967.

The Special Committee of the Senate on the Scientific Policy of the Federal
Government makes its First Report as follows:

Your Committee recommends that its quorum be reduced to five (5)
members.

All which is respectfully submitted.
MAURICE LAMONTAGNE,
Chairman.

THURSDAY, February 1st, 1968.

The Special Committee of the Senate on the Scientific Policy of the Federal
Government makes its second Report as follows:

Your Committee recommends:
1. That it be empowered to adjourn from place to place; and

2. That, notwithstanding any prorogation of Parliament, the supporting
staff of the Committee shall continue in the employ of the Senate upon the
terms and conditions of their respective contracts and under the management
and direction of the honourable senator now chairman of the Committee.

All which is respectfully submitted.
MAURICE LAMONTAGNE,

Chairman.

1—14



MINUTES OF PROCEEDINGS

TuEspAY, March 12, 1968.

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), Argue, Bé-
lisle, Bourget, Desruisseaux, Grosart, Kinnear, Lang, MacKenzie, McCutcheon,
Sullivan, Thompson and Yuzyk—(13).

Present but not of the Committee: The Honourable Senators Carter, In-
man, Nichol and Roebuck—(4).

In attendance:

R. J. Batt, Assistant Law Clerk and Parliamentary Counsel, and Chief
Clerk of Committees.

Philip Pocock, Director of Research (Physical Science).
Gilles Paquet, Director of Research (Human Science).

The following witnesses were heard:

THE CANADA COUNCIL:
J. A. Corry (Member)
Napoléon Leblanc (Member)
Jean Boucher (Director)
F. A. Milligan (Assistant Director)
(A Curriculum vitae of the witnesses follows these Minutes.)

At 12.55 the Committee adjourned to the call of the Chairman.

ATTEST:
Patrick J. Savoie,

Clerk of the Committee.
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CURRICULUM VITAE OF THE WITNESSES

CoRRY, JAMES ALEXANDER—Political Scientists, Principal, Queen’s Univer-
sity. Dr. Corry was born in Billbank, Ontario, November 29, 1899. He was
Rhodes Scholar for Saskatchewan in 1924. He holds degrees from the Uni-
versity of Saskatchewan (LL.B.); Oxford (B.C.L.); Columbia (LL.M.); Uni-
versity of Saskatchewan (LL.D.). His activities are listed as follows in WHO’S
WHO: Called to the Bar of Saskatchewan 1930. Professor of Law, University
of Saskatchewan, 1927. Hardy Professor of Political Science, Queen’s Univer-
sity, 1936-61. Vice-Principal, Queen’s University, 1951-61. Principal, Queen’s
University, 1961-. Dr, Corry is well known throughout the English-speaking
world for his textbook Democratic Government and Politics (1946). He is also
the author of Elements of Democratic Government (1947); Law and Policy
(1959); and The Changing Conditions of Politics (1963). From time to time
he has been called upon to advise the federal government on Dominion-Pro-
vincial relations and he was a contributor to the Rowell-Sirois commission.
He has been a member and a former chairman of the Social Science Research
Council of Canada, a member of the council for the survey of the legal profes-
sion in Canadd, and of the Canadian Broadcasting Corporation Board of Gov-
ernors. In 1957 he was mainly responsible for the launching .of the Queen’s
Faculty of Law, and he was its acting dean for the first year. Dr. Corry in
1960 received a Special Senior Award of the Canada Council (the $8,000
awards which preceded the Canada Council Medals) for special study of the
development of individualism in the Western world and the type of character
and mentality generated by large-scale organizations and institutions.

LEBLAND, NAPOLEON—Obtained his Bachelor of Agronomy in 1942 from
the Faculty of Agriculture, Laval University. In 1941 he received his Master’s
Degree in Social Sciences (sociology) from Laval’s Faculty of Social Sciences.
He has been a professor on that Faculty since 1960, and Dean of the Faculty
since 1961. Dean LeBlanc has been President of the National University Labour
Committee since 1956. In this capacity he has published a work entitled
Report: on Labour Education Programs in Canadian Universities (1959). He
participated in a sociological survey of the diocese of St. Jerome, from May
1957 to June 1959. Dean LeBlanc is a member of the Canadian Institute of
Public Administration; the Canadian Association of French-speaking Anthro-
pologists, Social Psychologists and Sociologists; the Canadian Council on Urban
and Regional Research, and the Study Committee for Adult Education, Quebec
Department of Youth (1962-63).

BOUCHER, JEAN. Born in Quebec City, May 9, 1919. Educated at Garnier
College (Quebec): B.A. 1939. Laval University (Quebec): Law (LL.L. 1942),
Social Sciences (L.Sc.Soc. 1944); Quebec Bar 1943. Chicago University: Fellow
of the Department of Political Science; post-graduate studies in public admin-
istration (1944-1946). 1946-1950, Laval University—Lecturer in Policial Sci-
ence. 1950-1963, Department of Citizenship and Immigration, Ottawa. 1950-
1957—Assistant to Deputy Minister and Director of Administrative Services.
1957-1963—Director of Citizenship. 1963-1965, Commissioner, Civil Service
Commission of Canada. April 1965, Director, Canada Council. Head or alternate
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head of Canadian delegations at several international conferences of the Inter-
national Refugee Organization, the Intergovernmental Committee for Euro-
pean Migration, U.N. Economic and Social Council, the U.N. Conference on
Statelessness and the U.N. Commission on Human Rights. Member of the Council
of the North West Territories (1953-1957). Charter Member of the Institut Ca-
nadien des Affaires Publiques, the Ottawa Chapter of the Canadian Political
Science Association, and the Cercle Universitaire of Ottawa. Board member of
various scientific and educational organizations, such as the Canadian Social
Science Research Council, the Institut Canadien d’Education des Adultes, the
Canadian Institute of Public Affairs, the Overseas Institute, the Welfare Council
of Ottawa and the Ottawa United Appeal. Mr. Boucher is married and has two
children, a son and daughter.

MILLIGAN, FRANK A. Previously assistant secretary to the Cabinet since
1963 and a former research director of the Royal Commission on Government
Organization (Glassco Commission), joined the staff of the Canada Council
as assistant director in December, 1966. He is in charge of the Council’s pro-
gramme of assistance to research in the humanities and social sciences, a post
created because of the substantial expansion of the Council’s activities in
these fields. Born in Halifax in 1921, Mr. Milligan holds an M.A. in
history and political science from the University of Manitoba. After serving in
the Canadian army during World War II, he lectured in political science at the
University of Manitoba (1947-48), then studied for two years at the London
School of Economics under a Beaver Club scholarship. On his return to
Canada, he became associate professor of political science at the University of
New Brunswick (1951-54). In 1954, he joined the office of the deputy minister
of Defence Production in Ottawa, and two years later became his executive
assistant. In 1960, he was appointed research director of the Royal Commission
on Government Organization. Since 1963, he has been assistant secretary to
the Cabinet. In the course of his career, Mr. Milligan has served on a number
of Canadian delegations to important international conferences, including the
1958 Commonwealth Trade and Economic Conference, the 1958-60 NATO
ministerial meetings, the Canada-U.S. joint ministerial meeting on defence
(Paris 1958) and the first and second conferences of the Canada and U.S.
Interparliamentary Group (1959-60). Mr. Milligan has published several
historical papers on the government of Manitoba, and has written on the
British nationalized industries and on the financing of Canadian Crown corpo-
rations. He also played an important part in the drafting of the Glassco Com-
mission Report of Government Organizations.
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THE SENATE
SPECIAL COMMITTEE ON FEDERAL SCIENCE POLICY
EVIDENCE

Ottawa, Tuesday, March 12, 1968

The Special Comittee of the. Senate on
Science Policy met this day at 10.00 a.m.

Senator Maurice Lamontagne (Chairman)
in the Chair.,

The Chairman: Honourable senators, on this
occasion of our first public meeting I believe
it would be appropriate for me to put on
the record some background information
about the scope of our inquiry and the plan
we will try to follow in respect of our public
hearings.

Last November the Senate agreed to set up
a special committee of 18 senators to under-
take an investigation of the Canadian science
policy. The motion for the setting up of the
committee is as follows:

That a Special Committee of the Senate
be appointed to consider and report on
the scientific policy of the federal Gov-
ernment with the object of appraising its
priorities, its budget and its efficiency in
the light of the experience of other in-
dustrialized countries and of the require-
ments of the new scientific age and,
without restricting the generality of the
foregoing, to inquire into and report upon
the following:

(a) recent trends in research and de-
velopment expenditures in Canada as
compared with those in other industrial-
ized countries;

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

(c) federal assistance to research and
development activities carried out by in-
dividuals, universities, industry and other
groups in the three scientific fields men-
tioned above; and

(d) the broad principles, the long-term
financial requirements and the structural

28087—23

organization of a dynamic and efficient:
scientific policy for Canada.

The committee has engaged the services of
two research directors: Mr. Philip Pocock, a
former researcher at the National Research
Council, who will be mainly interested in
the physical and life sciences, and Professor
Gilles Paquet, an economist teaching at Carle-
ton University, who will concentrate his work
mainly in the field of the human and soecial
sciences.

As the committee proceeds with its inquiry
it intends to develop its own research pro-
gram on specific topics as the necessity arises.
These projects will be contracted out because
the committee does not feel that it should
build and develop a big staff.

The committee has already determined the
three main phases of its public hearings.
Beginning today we will receive submissions
from the Canada Council, the Science Council
of Canada, the Medical Research Council and
the Science Secretariat of the Privy Council.
We will also invite wise men from Canada
and abroad who have developed over the
years a keen interest in scientific policy. We
intend during this first phase of our inquiry
to concentrate on the broad questions which
must be answered as a prelude to determining
the main elements of a dynamic and effective
science policy. We intend also to consider the
implications of scientific research activities
for the long-term development of our nation
and the provision of a satisfying quality of
life for its citizens.

Beginning in May we will receive submis-
sions from all the more specialized research
agencies of the federal Government, such as
the National Research Council, the Defence
Research Board, the Economic Council, Ato-
mic Energy of Canada, and the Research
Branch of the Department of Agriculture.

The third and final phase of our hearings
will start, we hope, early next fall. We will
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then invite representations from provincial
research agencies, universities, industry, la-
bour, agricultural and other professional as-
sociations, and also from individuals who
may wish to appear before the committee. We
hope that all those who are interested in this
broad and vital aspect of our national policy
will ask tfo be heard. Ultimately, of course,
we will submit our report to the Senate and
the Government.

The committee is well aware of the difficul-
ty and complexity of its task. We hope to get
the active collaboration of all those who have
a confribution to make to the improvement
of the Canadian research effort. If we receive
this co-operation I am convinced that we will
be able to produce a good report containing
sound and worthwhile proposals.

[Translation]

It is with great pleasure that I welcome
the distinguished representatives of the Can-
ada Council who accepted our invitation to
appear before us this morning, despite the
fact that the notice they received left them
very little time to get prepared. In any case,
if the Council wants to come back at a later
date, they will be most welcome to do so.

The Chairman of the Canada Council Mr.
Jean Martineau, should have presented the
report himself but unfortunately, this morn-
ing at the very last minute, he was detained
at the Supreme Court of Canada where he is
defending some clients. He apologizes for not
being here this morning.

Among the delegates we have with us this
morning, first of all, I would like to introduce
Mr. Napoleon Leblanc on my right, vice rec-
tor of Laval University, and Dr. Corry, whom,
I am sure several of you will recognize. He
is a former principal of Queens University;
Mr. Jean Boucher who is Director of the
Canada Council, and finally, Mr. Milligan
who is an Assistant Director of the same
Council.

[English]

We received only yesterday the introduc-
tory statement that the Council wants to
submit to us and since this submission is
rather short, I would propose, if you have no
objection, to ask a representative of the
Council to read this statement before we go
into any discussion. After all, it is only about
five and a half pages. Would the committee
agree to this procedure?

Hon. Senators: Agreed.

Special Committee

[Translation]

The Chairman: Mr. Napoléon Leblanc will

first of all speak on behalf of the Canada
Council.,

MR. NAPOLEON LEBLANC, MEMBER OF
THE CANADA COUNCIL: Mr. Chairman,
members of the Committee, on behalf of the
Canada Council I would like to express the
satisfaction of the Council in having this
opportunity to speak of the need for research,
in the social and humanities disciplines. May
I say that, as our President is doing this
morning, we also shall be pleading in favour
of other clients. The Council is very pleased
with the activity of your Committee. We be-
lieve that Canada’s development, the situa-
tions which come to us as a country and as
a participant in the international community,
call upon us to take a worried interest in the
broadcasting of information to the public, in
order to interest them in taking part in the
raising of the important funds that would
have to be acquired in the next few years, if
we want to have the necessary scientific
equipment to ensure the harmonious develop-
ment of our society.

When I say “harmonious development of
our society”, I am thinking not only of the
technological innovations that we must foster
but also of such innovations as will enable
us to improve understanding between the
various groups, the various interests that are
active in our daily life. For the time being,
relying on an experience, which is relatively
recent, but which already has proven fruitful,
the Canada Council is submitting a pre-
liminary statement of the situation which

especially concerns the requirements it will
have to meet.

Thank you for having welcomed us this
morning, Mr., Chairman. We are at your dis-

posal to help your study of the Council’s
document.

[English]
Mr. JEAN BOUCHER, DIRECTOR, CAN-

ADA COUNCIL: Mr. Chairman, do you want
the brief read in English?

The Chairman: Yes, in English.

Mr. Boucher: Then, Mr. Chairman, I will
just read the statement in English. The state-
ment is divided into three broad sections, one
of which deals with broad trends, another
with the programmes of the Canada Council,
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and finally a brief section on science policy.
The statement is as follows:

1. Broad Trends: From the nineteen twen-
ties on, it became each year more apparent
to governments and other policy-making
bodies that they needed to invest in the search
for more adequate knowledge if they were
to understand, control and use to best advan-
tage the forces of industrialization, urbaniz-
ation and communication. This evidence has
suddenly become even more glaring with the
launching of our world on an accelerated
Pace of scientific and technological advance
Which shows no prospect of reversal and clear-
ly brings in its wake an equally sweeping
bace of social, economic and political change.

2. Research as the means of deciphering
and extending our control over the environ-
ment, physical and human, thus becomes a
dominant concern and vital activity of the
bost-industrial society. The task is such that
it needs to be attended to at the highest
level of political organization. National gov-
€rnments have therefore been led to assume
the major responsibility for building up and
Mmaintaining such activity. They are now at-
tempting to give this type of creative invest-
ment an appropriate weight in the pursuit of
other national objectives and in the program-
ming of public expenditures.

3. Whatever difficulty there is in reaching
Comprehensive estimates of the financial re-
turns of a science policy, such a policy broadly
rests upon the necessity of enlarging knowl-
edge as the only way to ensure the ability
of nations to deal with problems of growing
complexity and to increase social and econo-
mic performance in a revolutionary age, “to
See better where we are and whither we are
tending”. It also rests upon the obligation
for any advanced society to make full use of
its creative talents and to foster the advance
of knowledge itself as a fundamental purpose
of human life.

4. It is mainly for the social sciences and
humanities to provide adequate interpreta-
tions of the new forces at play and a manage-
able range of options for man and society in
2 world where all traditional patterns are
being challenged. Yet it is only recently that
this vital role has been recognized. Now a
race against the clock is on.

5. It is generally recognized in Canada
that, although we benefit from research done
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abroad, we must put research on the national
agenda for the following reasons:

—we could not otherwise use our most

creative human resources,

—our educational institutions could not at-

tract and retain first rate personnel,

—the country could not hold its rank
among technologically advanced nations and
have its say in undertakings which are now
shaping the world,

—some Canadian problems require Cana-
dian solutions,

—Canada is an exceptionally promising
place for the investigation of certain research
problems of world-wide significance.

6. Over the past twenty-five years and more
particularly over the past twelve, investment
in research has become a major objective of
governments and other decision-making bodies
in industrialized nations. The U.S. Govern-
ment which is now spending $16.5 billion
on research and development (R.&D.), was
spending less than $100 million in 1940. In
Canada, very substantial increases have been
allotted to research budgets in recent years.
Still, the country will have at least to double
its effort in a few years if it is to catch up
with OECD countries with no higher stand-
ard of living, who spend between 2 and 3
per cent of their GNP on R.&D.

7. One of the most recent trends of sig-
nificance has been the growing importance
of the social sciences in the pattern of gov-
ernment research support. In the U.S., the
social sciences research budget of the federal
government, although still comparatively
modest, has been increasing 30% faster an-
nually than those of the physical and life
sciences taken together. Over the past four
years in Canada, from 1964-65 to 1968-69,
while the NRC-MRC budgets have not quite
quadrupled (from $26 to $93 million) the
Canada Council budget for the social sciences
and humanities has grown twelve fold (from
$1.4 to $17.2 million). That budget is still,
however, less than one-fifth of the combined
budgets of the other two Councils; indeed it
is only two-thirds the increase granted these
two Councils for the year 1968-69. Yet social
scientists and humanists outnumber natural
scientists in the faculties of Canadian uni-
versities.

8. In any comparison of the budget growth
of the three Councils, another important fac-
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tor has to be borne in mind. It is the fact that
the Canada Council does not finance its pro-
grammes exclusively from annual parliamen-
tary appropriations bui*also from the income
yielded by its endowment funds, statutory and
privately bequeathed. Two consequences fol-
low from this special financial position. On
the one hand, Parliament does not have to
provide, from year to year, all the moneys
required for the research aid programme in
the social sciences and humanities, as it has
to do in the natural sciences. On the other
hand, whatever the relativity adopted between
the three Councils, the Canada Council will
always require a somewhat larger percentage
increase in its annual parliamentary grant
than the percentage increase envisaged for
its programme, since its other sources of rev-
enue are relatively constant.

The Canada Council’s Programmes:

9. By statute, the Canada Council bears
responsibility for providing national support
to free research in the social sciences and
humanities. It deals with research, not with
development. Its assistance goes to applied as
well as to fundamental research. However,
it does not support contractual research, but
only freely initiated projects.

10. The Canada Council and NRC have
instituted effective arrangements to look after
applications which might otherwise fall be-
tween two stools in frontier disciplines such
as psychology, archaeology, anthropology,
geography—and, I might add, mathematics.
There is a sharing of responsibility for certain
undertakings bringing together scholars from
various disciplines. With the growing interest
in such interdisciplinary research, this colla-
boration should become ever closer.

11. Doctoral fellowships: In the field of re-
search training, the Council concentrates its
efforts at the pre-doctoral level. Next year,
with close to $10 million for an expected 2,350
awards, the Council hopes to be only two or
three years away from reaching adequate
coverage of the doctoral population in the
social sciences and humanities. Apart from
Canadian students at home, the programme
extends to foreign students in Canada who
hold permanent residence visas, and to Cana-
dian students abroad. These three categories
should total 5,650 full-time students next aca-
demic year, compared with some 4,750 in the
physical and biological sciences.

12. At present, only some 37 per cent of the
teaching staff of Canadian universities in the
social sciences and humanities are in posses-
sion of their doctoral degrees, while the per-
centage is over 50 in the natural sciences.
Besides, the former usually take two more
years than the latter to complete their doctoral
programmes. To attract the more exceptional
students into the competition, to keep at their
thesis work those who have completed their
residence requirements, and to bring back to
their doctoral work those who have traded it
for teaching or research posts, the Council has
raised the value of its fellowships and ex-
tended their length of tenure to a point fully
competitive with the most attractive foreign
schemes.

13. As the average repatriation rate of
Canada Council fellowship holders is of the
order of 80 per cent, there would seem to be
no good reason for the Council to change its
traditional policy of extending support to the
large number of its fellows who choose to
study abroad, as the best way of maintaining
their ties with Canada. In any instance,
awards for study in Canada have grown from
127 last year to 329 this year and are expected
to number 624 in 1968-69. While a year ago
the U.S. contingent represented 38 per cent
of all award winners and the Canadian one
only 30 per cent, the situation is fully reversed
for next year, with figures standing at 28 per
cent for the U.S. contingent and 40 per cent
for the Canadian contingent.

14. Research projects. With over $3 million
for research grants and senior fellowships, the
Council is able this year to assist some 7 per
cent of the 10,600 university teachers in the
social sciences and humanities, a larger com-
munity than that for which the NRC and MRC
are jointly responsible. It hopes to spend some
$4.5 million next year in this area. There is
no evidence that the emerging techniques of
research in the social sciences and humanities
are less expensive than those used in most
branches of the natural sciences, and much
of the work of both sides can still be accom-
plished with modest means. The Council will
not be in a position to assess the limits of its
present contribution or to forecast its future
responsibilities until adequate information is
available on the level and coverage of support
coming from other sources, private or public,
contractual or free, Canadian or foreign. The
Council was about to launch such a survey a
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year ago, when it decided to join forces with
the Science Council on a broader review of
the funding of university research (the Mac-
donald Survey). It is doubtful, however, that
the resulting survey will provide all the
answers that the Council needs in order to
plan its programme. It should tell us more
a_bout such things as the sharing of respon-
sibilities for computer expenses in research
b_udgets. It should also comment on the neces-
sity for Canadian universities or foundations
to adopt the American practice of attaching a
separate stipend to grants for free research in
order to make this activity more competitive
Wwith research contracts offered by public and
Private agencies only too willing to make re-
search economically attractive. This latter
Problem, although by no means extending to all
the disciplines, is particularly acute in some
Of-t-he social sciences and may prove to be
critical in the development of free research in
Canada. The position of the Council is further
complicated by the fact that government de-
bartments with social sciences research bud-
gets can feel free at times to provide stipends
With research grants or to shift applications
to their research contracts programmes. Some
bPragmatic solution will have to be found if
only to remove the penalty which now inhibits
the initiative of the more widely sought career
Tesearchers.

15. The adjudication system of the Council
for research grants applications rests not only
upon final review by an academic panel, but
also upon assessment by specialists of each
Tesearch area proposed. This is a particularly
elaborate system involving almost three times
as many assessors as applicants. In order to
bring to bear the best standards of interna-
tional scholarship, the Council is turning for
help to experts abroad almost as much as to
experts at home. A welcome by-product of
Such a system is the quality of comments
produced and passed on to applicants with a
view to improving their performance. The
Council attaches great significance to its
ability to maintain the system in the face of
a rapid growth in applications.

16. Research communication: With similar
objectives in mind, the Council is at present
trying to improve research information and
Communication

—by pressing for the establishment of a
continuing national inventory of research
activity in the social sciences and humanities;

—by sponsoring a study of deficiencies in
research supporting services, such as storage
and retrieval of social and economic data;

—by assisting learned societies in the
launching and maintenance of learned jour-
nals of international caliber; and

—by encouraging, apart from the large
annual meetings of learned societies, the hold-
ing of ad hoc meetings of specialists in key
research areas where effective national or
international co-ordination can be achieved.

17. The Council is giving encouragement
to the strengthening of learned societies so
that they could effectively service the schol-
arly community and co-ordinate its research
efforts. It is firmly convinced that scholars
themselves must participate actively in the
development of research policies. These
policies must be expressed through learned
societies equipped to review periodically the
substantive progress made in various research
areas and to deal with gaps and duplications.

18. Research equipment: The Council has
not had to provide for the installation of
computers in Canadian universities as the
NRC has done. The development of computer
services now calls for a review of the NRC
and Canada Council policies and this will
have to be completed in the near future. As
to other mechanical equipment required for
the conduct of research in the social sciences
and the humanities they can generally be
provided through the present system of re-
search grants offered by the Council.

19. However, the major issue related to the
adequate tooling of social and humanities
research in Canada is undeniably that of the
present state of our university library collec-
tions. This is the fundamental and most
dramatic shortcoming of Canadian research
institutions especially when compared with
American ones. Not only is Canada sadly
lagging behind the United States in this
respect but there are good reasons to believe
that this gap is broadening every day. The
situation is such that while Canada can now
offer research expenses to its scholars, it can
seldom ensure ready access to essential re-
search material. This problem was raised by
the Bladen Commission who suggested that
the Canada Council should at least be able
to make a token contribution of some $2 mil-
lion every year towards the building up of
research collections. Unfortunately the Coun-
cil is still unable to provide more than $1
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million a year for this purpose, while the
NRC and MRC are able to devote some $12
million to the tooling of university research
facilities in their own fields. However, the
Council has sponsored, through the AUCC,*
a survey of library resources which has now
been completed. The Downs Report published
later this month deals in part with the pros-
pect of compensating for the paucity of
research materials by a more systematic ex-
ploitation of the new technological devices
which are now in the process of development.
Now that this report is available, it is hoped
that a general attack on the problem will
become possible. If Canada does not want its
universities to slip quickly by international
standards to the level of glorified high schools,
it will have to double its university library
collections and resort to extensive use of all
proven technological facilities. This will call
for real co-operation and self-discipline among
universities, and for quite substantial expendi-
tures by governments. It is easily a $200
million operation.

20. Research overheads: While the Bladen
Commission made specific recommendations
as to the advisability for the federal govern-
ment to include an allowance for a 30%
overhead in its research grants to cover the
very substantial costs incurred by universities
in accommodating research activities, this
matter has not yet been resolved. In part, it
has been met indirectly by the new federal
system of operational support for post-sec-
ondary education, but it has not been the
object of any specific policy decision. The
Council has been keeping an open mind on
this matter and would be prepared to pursue
discussions with other interested parties. It
is inclined to believe, however, that such dis-
cussions might now profitably extend to other
more specific related problems such as com-
puters and stipends.

A Science Policy for Canada

21. The Canada Council believes that a
science policy has to take account of two
major objectives:

a) It must plan for a sustained allocation
of financial resources, for both development
and research, which would enable Canada
to move towards international standards of
public expenditures in this field and allow

* Association of Universities and Colleges of
Canada.

for a gradual bridging of the gap between
the human and the physical sciences.

b) It must provide a rationale for the ap-
portionment of government funds between
ministries and research councils on the one
hand, and on the other, between development
budgets, research contract budgets and re-
search grants budgets, without placing undue
emphasis in the research grants budgets on
the largely illusory distinction between pure
and applied science.

22. The Council believes that the only
enforceable system of priorities for the re-
search community is one that is self-im-
posed. An obvious prerequisite would be a
comprehensive appraisal by the community
itself of its own achievements and inadequa-
cies with a view to determining which re-
search programmes must continue to compete
with one another for limited funds and
which ones should be guaranteed priority
treatment for reasons of scientific as well as
social urgency.

23. The Council believes that the exact
pattern of administrative organization that
would be best suited to discharge such a
policy will evolve naturally from discussions
that would bear on the fundamental objectives
to be pursued.

Thank you, Mr. Chairman.

[Translation]

Senator Bourget: Mr. Chairman, would it
be possible for us to have a translation of
this document, because it contains several
technical terms which are difficult to under-
stand?

The Chairman: Yes. Thank you, Mr. Bou-
cher.

[English]
Perhaps Dr. Corry would like to add some-
thing at this stage.

Dr. J. A. CORRY, MEMBER, CANADA
COUNCIL: Mr. Chairman and honourable
senators, at the outset I want to apologize
for coming in late. This was not due to any
discourtesy but simply to the difficulties of
planning how one gets here in time if one
drives. As to what I should like to say now
beyond what is in the brief, I think it is
very little. What may be worth noting, how-
ever, it seems to me, is the urgency of the
Canada Council’s worries as to whether we
have enough resources for doctoral fellow-



Science

ships and for supporting research projects in
the social sciences and the humanities. To put
it very simply, and not quite in the same
words as are used in this brief, it is very
clear that all the western societies, of which
We are one, are continuously pouring greater
and greater resources into scientific research.
The pace of scientific discovery on the pure
scientific side is very fast. The rate at which
these scientific discoveries are then applied
to human life and society is accelerating all
the time and we are faced with social and
economic change—and I would add conse-
quent disruption, because the two are inter-
twined—which is progressing at a rate never
before known, I think, by any human society.

Now, bearing that in mind, the urgency of
the Canada Council’s needs is this: that un-
less we can keep somewhat in pace in the
study of social and economic and other aspects
of our society, we are going to be overrun
by the rate of physical and scientific change
and our society’s disruption by it. Therefore
it seems to me that the need is getting more
and more pressing all the time for us, first,
to have support for young people who want
te go on to deeper and more profound studies
in the social sciences and humanities so that
they in turn as teachers or workers in other
areas can, in fact, tell more and more of us
What kind of things we are involved in and
Where they are taking us, and, second, to
have more and more resources for research
in the social sciences and humanities.

To take only one instance, we see what pure
Scientific research is doing to us in the way
of producing urban agglomerations which are
likely to become totally unmanageable unless
we study all the social implications of these
and how to cope with them and even, I would
say, how to try to prevent their getting any
bigger than they must be.

This is the basis, it seems to me, of the
Case put forward by the Canada Council in
these fields, as I understand it. That is all
I would like to say just now.

The Chairman: Thank you very much, Dr.
Corry. The meeting is now open for dis-
Cussion and questions. To start with I will
invite Senator MacKenzie to open up the
discussion, since he is a former member of
the Canada Council.

Senator MacKenzie: Mr. Chairman, I am
very happy to have this opportunity of
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meeting with the representatives of the
Canada Council and discussing with you and
fellow members of the Senate what is a
very important problem and a very important
matter in terms of the life of Canadians and
in the life of human beings generally. I
know that our terms of reference are directed
to research, but before going into that I
would like to suggest to you that we are
involved here with what might be described
as the questions of the philosophy which lies
behind the work of this Council. I am speaking
of the humanities in particular and the fine
arts that do not lend themselves to the kind
of detailed technical research, and I am using
“technical” in its specific sense, that the
physical and life sciences do. For me the
humanities and the social sciences are con-
cerned with human beings, with human be-
haviour and the organization of human
society. Dr. Corry made mention a moment
ago of the results of science and scientific
research in the physical and life sciences on
human life and on human society. And I am
not at all sure that granted the accuracy of
that statement that the best mehod of coping
with it is to follow almost exactly and identi-
cally in the footsteps of the scientists. I have in
mind that scientific research, which has, as
far as I can judge, been copied almost iden-
tically and exactly by the social scientists
and those in the humanities, is an inheritance
from the Germans. It was not at all a part
of the philosophy of Britain or the United
Kingdom and it was only to a lesser degree,
as far as I know, part of the philosophy of
France. It was true of Germany back in the
1880s and later. It was copied by the
Americans and the emphasis upon the Ph. D.
I think, can be directly attributed to its
origins in Germany and in the United States.
Now for the sciences, and here again I am
using physical and life sciences, I think a
good case can be made for the Ph. D. require-
ment in that area; but I wish that those in
the universities in particular who are con-
cerned with humanities and the social sciences
would take a hard look at the whole philos-
ophy of their fields of interest and work,
because as I understand it, it is our concern
to see what can be done about the lives of
human beings which are being so directly
and greatly influenced and affected by work
in the natural and physical sciences.

Coming to a few questions—and some of
them will be familiar to those who have been
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on the Canada Council or have worked with
it, because I have raised them before as a
member of that body—the Royal Commis-
sion which was responsible for recommending
that the Canada Council be established speci-
fically included in its recommendations that
law should be on a par with the other dis-
ciplines.

I would be grateful if the director, in due
course, would provide this committee with
u}formation as to what assistance has been
gwedn to the general field of law and juris-
prudence, and to scholarshi i
A e s rships, fellowships
: I ind@cate or suggest that, not only because
it was in the original terms of reference, but
bgcause law—and I am speaking as a preju-
dlf:ed person—is the oldest of the social
sciences, yvith possibly one exception, and it
is of major importance. The very fact that
the ﬁrgt chairman, Brooke Claxton, was a
very distinguished lawyer, and the present
chairman—who cannot be here this morning,
because pe is practising his profession—is a
lawyer, is some evidence of the part or role
that law has played. I do not think the
Canada_Council, as far as I know, has con-
cerned itself enough with this very important
area of the social sciences.

Ar_xother matter which was not, I think,
specifically mentioned in the Royal Commis-
sion report is what is generally called educa-
tion. And by “education,” I mean here the
preparation of the men and women to go into
our schools, at the primary and secondary
levels, to teach our children. Many of the
major problems of our society arise in that
area of activity, and I think it does not make
sense to disregard and ignore that whole
important sector and those responsible for
the development of our boys and girls who
become the young men and women and will
in due course be confronted by the problems
of our society.

So, I would like to ask the Director of the
Canada Council to provide this committee
with some information as to how much money
is provided in this general area of education,
and how many scholarships and fellowships
have been awarded by it.

This was specifically brought to my mind a
week ago Friday when I was giving a paper
before the Saskatchewan School Trust?es’
Association in a very interesting and im-
portant conference week in Saskatoon, “fan
invitation conference”, to which many dis-

tinguished people from all across Canada,
from coast to coast, were invited and were
present. After I finished my paper, one of
the audience got up and asked me why it
was that the Canada Council refused requests
to assist the men and women in this most
important field of education and activity.

Then, I have noticed that in the last few
years there has been a fundamental change
in the scholarship policy of the Council.
Formerly, grants were made at the M.A. level
as well as at the Ph.D. level—that is, to
those preparing for further graduate work.

I know all that needs to be known about
the limited funds available, but I have always
maintained that the most important thing for
those of us in this area of interest is to get
good young men and women started; and then,
if you can get them started, you can usually
be sure that the best of them will keep on.
The period between the completion of under-
graduate work and the beginning of graduate
work is, for many of them, the critical period.
It is a period when many of them can go
off to employment, and will not be interested
in the completion of graduate studies. I think
the abandonment of that program has re-
sulted, and will result, in the loss of many
able young men and women who, as I say,
without any particular encouragement, will
go into business, industry or somewhere else.

One or two specific questions—I will be
grateful for a small memo on Stanley House.
For the benefit of my colleagues in the Senate
who may not know what I am talking about,
Stanley House was the summer residence of
a former Governor General of Canada on the
south shore of the Gaspé Peninsula. It came
into the hands of an American owner, I be-
lieve, and she, in her will, left it to the Can-
ada Council, if the Canada Council were
willing to accept it. The Canada Council has
accepted it and makes some use of it during
the summer months for the meetings of small
groups of men and women in specialized
fields.

I think, Mr. Chairman, it might be in order,
later this summer, in July or August, if it
can be arranged, for you to find out whether
this committee, or such members of it as
could attend, could go for a week or ten
days of sessions together. I have not been
there myself. I have been invited on several
occasions as a member of the Council, but
could not manage it. It does suggest itself to
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me as being one of the places where there
would be no distractions—other than perhaps
fishing for salmon where the members of this
tommittee could meet together.

I notice too a reference to the Killam estate,
but no details are given respecting that. I
know a little about that. I would be interested
to know what capital the Canada Council
e?{pects to get from that estate, and the direc-
tions of the benefactor and the executors of
the estate in respect of its use.

To that I would like to add a question as
to how much money, in the form of endow-
mgnts or other revenue, the Council has re-
ceived from private individuals and corpo-
rations. I know it does get some for specific
Purposes, or is asked to administer the grants
of certain monies for certain specific purposes.

I was very happy to listen to the Director
Set out the needs of the libraries of the uni-
versities of Canada. I am one of those who
believe that libraries—perhaps next to the
Students, and the faculty form the most im-
bortant part of the university. I think if this
Committee could be provided with copies of
the Downs Report when it is published we
might be in a better position then to give
our support to the recommendations in res-
bect of libraries.

I was interested in a comment in the report
that it takes longer, apparently, to produce
a Ph.D. in the humanities than it does in
the physical and life sciences. I think that
that is statistically a fact. I am not sure
that it is necessary, and I am not sure that
it is wise, and, again, I am not at all sure
that it is good for a lot of bright young men
and women in the humanities and in the
Overlapping areas of the fine arts to be re-
quired, because of what amounts to a “trade
union” or “system” demand, to pursue studies
to the Ph.D. level.

I say this because Ph.D. work, while it can
be valuable and important for those in the
sciences—and I would include here certain
of the social sciences—could be frustrating
and could do damage to the more artistic ele-
ments in the Humanities.

I remember some eight or ten years ago
when the trustees of the Carnegie Endow-
ment for the Advancement of Teaching, com-
bosed in the main of the heads of the most
important universities in the United States
had a two-day discussion on this matter.

There was general agreement among them, I
think, with what I have said, both about the
length of time that was taken, which they
felt was wrong, and about the question of
whether it was necessary and good for every-
body to follow that course.

I am delighted that the Government of
Canada has seen fit to provide the Canada
Council with more money than it received
from the original endowment fund. The
amount of money it received was dependent
upon interest rates, and it was plus or minus
$3 million a year. This was more or less
equally divided between the liberal arts, the
humanities, the social sciences, and the fine
arts, and so on. As I say, I am delighted that
the Government has seen fit—and I think it is
on an annual basis—to supplement that in-
come substantially.

I agree completely with the statements that
the Canada Council, and the work that the
Canada Council is responsible for, does not
receive either proportionately or actually
nearly enough money from federal Govern-
ment sources, but I would hope, I say, that
in the expenditure of these moneys, though
it is not our particular problem—the mem-
bers of this committee are concerned with
science and research—that the Council itself
would keep in mind its concern, because it
should be its concern, for the shape of Society
and the lives of the human beings in it,
which, in my opinion at least, is something
very different from research in the physical
and so-called life sciences.

I could go on because I have a very special
interest in the work of this Council, but I
know there are many others of my colleagues
here—both members of the committee, and
other members of the Senate, who have been
good enough to attend—who would like to
ask questions. I will leave any further com-
ments that I have for later on.

The Chairman: Thank you very much, Sen-
ator MacKenzie. I wonder if Mr. Boucher
would want to make some comments on the
specific issues that have been raised about
law and encouragement to education?

Mr. Boucher: I think I should reassure Sen-
ator MacKenzie right away with regard to law.
From the outset, when the additional funds
became available, it was quite clearly indi-
cated to all our friends in law schools that
law was very much included in any of our
programs. Actually, the last press release re-
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garding our research grants lists, as the major
grant in the series of decisions, a grant of
some $47,000 to the law school of Queen’s Uni-
versity to compile an analytical catalogue of
Commonwealth treaties. So, law is very much
included. I understand that there will be 17
doctoral fellowships given in law this year.

Senator MacKenzie: You say “doctoral
fellowships.” The normal training of lawyers
in.the English or common law system is an
undergraduate degree in arts followed by
three years in law which, by and large, is
equivalent in time, I would think, fo the
obtaining of a Ph.D. in the sciences, and you
are expecting on top of that further studies.

Mr. Boucher: Well, I would say this, that
it does happen that law students pursue stu-
dies beyond the profession certification.

Senator MacKenzie: Do they do any Ph.D.
work, or is it in specialized fields?

Mr. Boucher: Doctoral studies in law—they
are engaged in a doctoral program of study.

Senator MacKenzie: Their degrees in the
main would be Doctor of Civil Law, Doctor
of Jurisprudence, and the like?

Mr. Boucher: Yes.

Senator MacKenzie: So you, I gather, expect
in the case of the law students that they
would have completed both their undergrad-
uate work in arts and their three years,
which is more or less the equivalent of the
Ph.D.?

Mr. Boucher: Yes, quite.

Senator MacKenzie: I may be wrong, but
is there a lawyer, if I may use that term, on
your academic committee?

Mr. Boucher: On our academic committee?
Senator MacKenzie: Yes.

Mr. Boucher: I have training in law, but
that does not really answer your question.

Senator MacKenzie: Well, you are, and
the chairman, is, I know, but I was looking
through the names here, and...

Mr. Boucher: There may be some of our
political scientists who have had full training
in law.

Senator MacKenzie: I am a little sensitive
about this issue, as Dr. Corry well knows.
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In other words, I am not sure that it is good
enough to have a social scientist who hap-
pens to have had some training in law to
protect, as it were, the special interests of
the specialized group.

Dr. Corry: It depends upon the circles in
which I am moving, but I still try to pass
myself off as a lawyer when the occasion
offers. Whether Senator MacKenzie would
accept this I cannot, of course, say, but I
am on the academic committee.

Senator Thompson: I do not know whether
I am following this, but I am looking at my
previous boss and my previous principal, and
I know you did not take your Ph.D., Dr.
Corry. I am trying to understand why Senator
MacKenzie raised this question on the diseci-
pline of getting a Ph.D. It is, as he said, a
trade union ticket in the humanities. Why are
you focussing your attention, in awarding
your grants, on Ph.D. recipients?

Mr. Boucher: I will try to answer this, and
I hope my answer will not appear overly
cute or sophisticated. I think we have to
start with the fact that while the Council
has more funds, it still has limited funds.
When it started moving into more ambitious
programs it had to do one thing. It could no
longer afford to run several programs, where
it could make a number of decisions dealing
with a few applications but never covering
any single field.

This was the situation three or four years
ago, that the Council had not enough money
to really cover any area. It was moving
towards a situation where it could have
enough money to cover certain fields, that
is to stand ready to take in any good appli-
cations coming from that field.

With regard to student aid, we had to
decide whether we were in the field of
student aid or whether we were in the field
of research aid. It appeared to us to make
some sense that if we were to look after
those students who are in the ultimate stage
of their training as career research people
or as career scholars, then we could still
say that we were really dealing with research-
ers in training. We therefore took the ultimate
degree and started counting support from the
last year when they get their degree, and we
are now helping students who are two years
away from completing their residence in the
acquisition of the top degree.
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It also happens that this channel of train-
ing is still very largely regarded by our
universities as the normal channel leading
to the practise of the profession of teacher
or scholar. We are not passing judgment on
whether it is the best formula. We all know
that people have very serious reservations
about the actual significance of the doctoral
program. We know that those programs are
now being subjected to a number of modifica-
tions and improvements. We are not interested
in knowing whether people have got their
M.A.s. We will take people who are registered
in a doctoral program whether or not they
have acquired their M.A.

By the way, our M.A. scholarships were
never very substantial in number. The year
before I came to the Canada Council there
had been none, and the year before that I
think there had been 39. Today the M.A.
population would be at least three times the
Ph.D. population. The Ph.D. population is
moving beyond 5,000. I think we can make
a significant contribution to the training of
that universe. I think that to deal with the
M.A. population would be, certainly at the
moment, beyond our means except if we
maintained certain programs which would
reach only a few candidates in that wvast
universe.

There is also the problem arising from
the gradual moving of provincial governments
into university student support. Not all
Provinces but some of the major ones now
have programs of support for undergraduate
students and M.A. students on the basis of
competition, and it is not at all clear that
it would be useful to run competing com-
petitions for the same universe. However, we
have the feeling that it makes more sense
to look after a group of students, really in
some way relieving the provinces of the
necessity to look after them.

Senator MacKenzie: This does not apply to
some of the provinces who need it most,
however.

Mr. Boucher: Then the problem, of course,
is whether we could have scholarship pro-
grams for certain provinces and not for
others.

Senator MacKenzie: We could have general
one which might not be used by some prov-
inces but would be very useful to others.

The Chairman: I think there is another
element which has not been mentioned. In
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the last few years the federal student loans
came into operation.

Senator MacKenzie: They help very greatly.

The Chairman: I am sure that it helps to
cope with the situation before the M.A. level.

Senator MacKenzie: It ends before the M.A.
level as a rule so that the M.A. lad is left
without either the loan or the grant. How-
ever, I have raised the point, sir, and I really
need not pursue it further. What about edu-
cation, if I might press you on that, Mr.
Boucher?

Mr. Boucher: On education, of course, we
have held on to our reservations until quite
recently, not because it was constitutionally
a provincial responsibility but simply because
it represented again a very substantial addi-
tional population to the pool of applicants.

Senator MacKenzie: But they are import-
ant, you would agree?

Mr. Boucher: Yes. Also, because we were
not quite certain that it was exclusively the
responsibility of the Canada Council with no
responsibility being shouldered by N.R.C., if
it had to be defined exclusively as a social
field and we would have had to support, for
example, students who would want to study
the pedagogy of botany or something like
that. We could not see very much logic in
our being led to this...

Senator MacKenzie: But you could make
your own distinctions?

Mr. Boucher: Yes. Also, we were not
knowledgeable enough in the staff and among
our advisors to sort out what would be
strictly professional training and what would
be really scientific or scholarly work. A good
many of the projects presented to us ap-
peared to deal with the sort of questions that
a department of education in a government
would be asking itself more than with ques-
tions scholars coud be asking.

Senator MacKenzie: Oh, I grant you that
you can make many excuses for not doing
things if you do not want to do them. I am
not blaming you, because this is true. But I
was a member of the Council, too, sir. I
think it is a mistaken policy, so I think we
can rest it at that.

Mr. Boucher: Perhaps I should add that we
are now relaxing the program gradually and
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we will consider applications from depart-
ments of education in Canadian universities.

Senator MacKenzie: Mr. Chairman, would
it be in order to suggest that perhaps the
Canadian Teachers’ Federation or the Cana-
dian Association of Education might present
us with a brief later on?

The Chairman: At a later stage, of course,
we could invite them.

Senator MacKenzie: I suggest this because
I know it is a matter that is very keenly
felt in that area.

The Chairman: They can certainly ask to
be heard.

Senator MacKenzie: I think it would be
very useful to give them a chance to explain
their feelings, and also what they believe
the facts to be.

Senator Thompson: Following on that, re-
ferring to libraries and looking at the view
taken by the Downs Report, have you done
any background work on these assessments
of metro areas in considering library facil-
ities? Have you focussed attention on li-
braries?

Mr. Boucher: The Downs Report?
Senator Thompson: Yes.

Mr. Boucher: The Downs Report deals pri-
marily and esentially with university collec-
tions. It includes some reference to other
facilities available in major metropolitan
areas, but in a rather summary way. It deals
mostly with the shortcomings of university
libraries, but it takes into consideration the
overall resources of large centres such as
Toronto and Montreal.

Senator Thompson: I was thinking of an
assessment. First of all, do we know the
situation across Canada concerning university
libraries, libraries in metro areas and schools?
Are we aware of the need? If so, what re-
sources can be developed to remedy this?
We have had some study, for example, in
Ontario on libraries in schools. We have had
the Downs Report, and a previous criticism
of the situation in metro Toronto. Does the
Council feel any particular responsibility or
give any encouragement to developing re-
sources in this area?

Special Committee

Mr. Boucher: The answer to that would be
no, the Canada Council does not assume that
it carries any responsibility for developing
public libraries. The Council has to redefine
its own understanding of its mandate all the
time. It usually never says a project is out-
side its mandate, because its mandate is so
broad that if provided with additional re-
sources, the Council could do any number of
things which it is not doing presently. But
the answer generally is that our present
policies, our present resources, do not place
us in a position to be of any assistance in
the field of public libraries or in the field of
undergraduate aid.

Senator MacKenzie: The Canadian Libraries
Association and those affiliated with that
body are seeking funds at the moment to
undertake, for the whole of Canada, the kind
of study of library resources which was done
in the Downs Report on University Resources.

To date, they have not got that money.
Until they do, or somebody does, this job
will not be done. It is a very important ques-
tion which my colleague has raised.

Senator Grosart: We seem to be proceed-
ing on the assumption that the Canada Coun-
cil has what might broadly be described as a
grants policy. Around the country one hears
very often a statement that if the Council
has such a policy it is very well hidden.

Mr. Boucher said a moment ago, for ex-
ample, in speaking of the educational field,
that the Council was relaxing its policy. I
wonder to what extent this is communicated
to those people who are to benefit from this
beneficent relaxation. I have heard it said,
for example, that the Council, in its grants
policy, has pursued what appears on the
surface to be a very unscientific method of
determining who shall be the beneficiaries—
that is, they wait for people to apply. I do
not know whether this is true.

I would assume that a council with a scien-
tific background, a scientific outlook and,
presumably, scientific procedures, would sur-
vey the whole field and decide which projects
and which persons can be assisted most suit-
ably by Canadian Council grants.

Could we have an explanation, therefore,
of the relationship of the application to the
decisions of the Council? What is done—
when the Council decides, in its wisdom, to
increase the area of its grants—to com-
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municate with those who might come under
the new policy?

MR. F. A. MILLIGAN, ASSISTANT DI-
RECTOR, CANADA COUNCIL: There is a
problem of communication which we have
encountered over the past year, particularly
during my own limited experience with the
Council. It might be worth recalling, as
Senator MacKenzie has brought out, that for
the first eight years of its life the Council
lived on a very modest income from endow-
ments. This income limited it to a program
of about $1} million, for the social sciences.
This meant that the Council could not adver-
tise its program widely. It also meant that
the Council could only be highly selective in
what it supported. An image of the Council
in Canada developed in the universities dur-
ing this period.

We have had an uphill battle over the
past year in getting across to the scholars of
the country the fact that the Council has
funds now and is prepared to receive
applications relating to any research project
in the humanities or social sciences; that the
chances of success are considerably greater
now than they used to be; and that we are
trying to offer a comprehensive program.

It is only in the past eight months that we
have been developing a staff to the point
where we have been able to send people to
the universities to explain our policy. We
found that there were many misconceptions
and misunderstandings of our aims. We have
been clearing up such misconceptions.

Furthermore, we have found that simply
sending printed explanations to the universi-
ties, as has been done, does not solve the
problem of communication. Such written
statements are not read. It seems to me that
the only way to cure this is by the process
of visiting universities, talking to scholars
individually and in groups, and getting the
message across to them.

One other development is helping us also.
An increasingly large number of scholars are
being involved in our processes.

Senator MacKenzie has raised a point about
law and research grants. I might explain that
each research grant is put before a group
of assessors, selected in relation to that
particular application. This means that any-
thing which comes from a law school will be
evaluated by legal scholars, not by political
scientists, or anthropologists or such people.

By this method, as has been mentioned in
our brief, we are actually involving three
times as many scholars in the process, as
assessors, as are involved as applicants. Many
people in Canadian universities—and in
universities abroad, for that matter—are be-
ginning to learn about the sorts of programs
we are trying to run. I hope that the problem
of communication will be solved, in time; but
we are still very much concerned about it and
we are trying to introduce new devices for
breaking down the gap between ourselves and
those scholars with whom we are concerned.

Senator Grosari: My question was not di-
rected primarily to the communications prob-
lem but rather to the policy problem. I have
tried on various occasions to determine from
the annual reports and the list of grants what
the policy was. At times I have decided that
I thought I knew the policy of the Council;
but then, when a new list of grants would
come up, I would say to myself that my
previous opinion was wrong.

Is there a statement of policy? Or, do you
rely completely on applications—which, I sug-
gest, is an unscientific way to spend this
amount of money.

Mr. Milligan: The straight answer is that
we rely essentially on applications. We rely
on the initiative of scholars. Our mission in
life, our principal mission, is to provide a
source of support for the kind of research
which career scholars wish to do and for
which there has been very little support, ex-
cept from American sources, for a long period
of time. There has been money available
from royal commissions, from Government
departments and from industry, for the kind
of research which serves the policy ends of
decision-making bodies of that sort. There
is no support for the kind of work which
the scholars decide they wish to do, par-
ticularly on the frontiers of their own dis-
ciplines.

This was our starting point in the Council.
We are hoping to involve the community of
research scholars, through its learned as-
sociations, or through such bodies as the
Social Sciences and Humanities Research
Councils, in the assessment of what is being
done by career scholars, whether with our
support or with support from other sources,
to tell us where the strengths and the weak-
nesses are, to suggest what should be done to
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correct the weaknesses, to suggest the areas
in which scholars should put forth greater
research effort.

We feel that such guidance must come to
us essentially from the scholars themselves.
There may be a role in this process for those
more directly concerned with the policy needs
of Government at various levels, or of in-
dustry; there may be a need for a partnership
between such people and the scholars in
working out where the needs for greater
effort may lie. The Canada Council is essen-
tially a bureaucratic organization; I am not
sure that we are qualified to suggest to the
research community what it should be doing,
and I am equally sure that, if we tried to do
so, our suggestions would be resented.

Dr. Corry: Mr. Chairman, I would like
to make a comment on what Senator Grosart
has said about trying to draw out those who
ought to be doing research which is needed.
I have had considerable experience on this
point over a period of years, on several coun-
cils which had money to spend for research
purposes. On three occasions, at least, the
council in question decided that a particular
area ought to be explored very carefully, our
opinion being that it was a very important
area for the purposes of the country and the
community. We looked around to try to get
persons who would be willing to take up such
a research project which, in our opinion,
ought to be part of the general scheme.

The experience with this, whether it was
our fault or not, was on the whole rather
bad, because some of these fellows were fin-
ally traduced with some money to do some-
thing which we later learned they had not
really wanted to do all that much, but be-
cause they were being given resources they
said, “Yes.” But either they laid down on the
job or they delayed or they did not get at it
because something else had caught their
attention. My impression is, therefore, that it
is very difficult for any agency like this to
organize specific research activities and draw
people in by the “carrot” of money support.

My own impression, as the result of those
experiences, is that it is better to encourage
people to see that there are possibilities and
then let their own interests and inclinations
attract them or draw them in rather than to
try to create research projects for which you
then go out and try to find people to carry
them through.

Special Committiee

This may not be the universal experience,
but it was certainly the one that I met on
each of these occasions when I got into this.

Senator Thompson: Mr., Chairman, may I
point out that sometimes we have nervous-
ness over bureaucracy research, particularly
music and the arts. I suppose you will always
hear of some cases where a person was not
given consideration, but, on the other hand,
his radical proposals may have been the means
of changing our society. I suppose those
people on the panel, who are chosen on the
Canada Council, have really become part of
the establishment of either the scholastic
community, the music community or the ar-
tistic community, otherwise they would not
have been chosen to be there.

What is the changeover on these panels and
committees in order to permit the fresh voice
of innovation and of radical people to be
given some recognition?

Mr. Milligan: It varies between the differ-
ent levels of panel or adjudication. At the top
we have what is known as the Academic
Advisory Panel, a body of 15 members. One-
third of this panel changes every year. I
suppose that in a sense this might be regard-
ed as being an establishment group. I think
it is a mixed group. It is not named by es-
tablished bodies. The panel is, to some ex-
tent, self-perpetuating, with the actual ap-
pointment to be made by the Council. There
is a good deal of consultation in the scholarly
community about who should be on the panel.
This is really a final review of the body.

Below this, in the process of adjudication
in both doctoral and faculty fellowships, we
work by a system of committees which are
reconstituted every year. In each committee
we try to get a reasonable variety of ap-
proaches and biases within this discipline
because there are scholarly schools which we
have to recognize are often competitive and
very often hold one another almost in con-
tempt. We have to allow for this.

Then, for the research grant program there
are in fact no standing committees at all.
Each application, as I said, is sent out to a
selected group of assessors which is picked
on the basis of the application itself. I doubt
if any two applications are ever looked at by
the same group of people. The number chosen
will depend upon the complexity and size of
the project. It may be three; it may be five.
We have gone as high as eight in some cases.
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In selecting people, which we do through
consultation, we try to recognize variety
throughout the scholarly community. We try
to be sure that we get reasonable representa-
tion of different points of view so that they
can all be brought to bear on any one ap-
blication, but, in relation to the subject
matter, they are all points of view of spe-
cialists.

Senator Thompson: Do you feel that the
Canada Council has, in giving grants, incurred
8reat public outery in its choice of projects?
The story of the sculptor Rodin comes to
my mind. I think of the frustration he en-
dured under the grant system, trying to get
Tecognition throughout his life. Although I
In no way, for example, can judge a sculptor
or artist, I cannot help feeling sympathetic
for the cause of someone completely avant
garde trying to get some recognition in the
Community—and I question that he will get
Tecognition.

Do you not feel that if you had more of
an outery on the choice of your recipients
that it would perhaps be an indication that
You are ahead of your times? Personally, I
do not know.

Mr. Boucher: Mr. Chairman, if I may add
@ word, I do not think we have any qualms
I saying that we are public servants or

Ureaucrats. That is what we are. But when
We say that, we do not necessarily use the
Word in a pejorative sense. We merely mean
to say that there are limits to what our role
1S. We should not try to do what we are not
appointed to do. On the other hand, we have
No hesitation, I think, to say that our system
has certainly shown as much imagination as
our parish has been able to show. We have
Do hesitation to say that it is not the more
u_naginative, creative, or enterprising applica-
tions that have been turned down by the
Council. In fact, we have supported a number
of applications which have been found to be
rather disturbing by some members of our
DPanel and of our Council. So it is not in
being progressive that we may have been
Teally lacking.

I think that we have to say, going back
3gain to the history of Canadian scholarship
in the social sciences and humanities, that it
1S a long-starved community. It is a com-
Munity that really never had the resources
%0 do what it wanted to do, and in which
there is a tradition of people who are now
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at our age but who very early in life gave
up on scholarly endeavours. Very often now
our problem is to try to reach those who
still have faith in the advance of knowledge
—the young ones and the not so young ones
who have pursued scholarly work—and really
to support the ones who have imaginative
projects.

We have always tried to do that. We have
always subjected all the applications to the
most demanding standards that you could
think of, including international assessments,
and I think generally we have reason to be
rather proud, not of all the projects we have
supported but certainly of a very good many
of them each year.

Every time a press release comes out there
is mention of one or two things that are really
unusual in what we support—not only on the
artistic side but even on the scholarly side.

Senator Grosari: You have been “swingers”
on occasion.

Mr. Boucher: We can be.

Dr. Corry: If I could offer some testimony
on this particular point, Mr. Chairman,
you may have noted that, when Mr. Boucher
was saying that he found members of the
Council raising eyebrows about some of the
projects that had come forward from assessors
and panels, he was looking at me. I can
safely say that there has been no lack of
these proposals. Whether they are properly
called radical proposals or not, I call them
adventurous, and many of them have brought
me up with a start. I have protested from time
to time, but, with all those who are sym-
pathetic to adventurous or radical projects,
I almost always lose the argument. So I do not
think it is fair for us to say that we are impos-
ing a kind of conservative, small “c”, imprim-
atur on these things. Part of the difficulty is, of
course, that any fellow who is turned down is
going to think that this place is a complete
horror and that something ought to be done
about it. I am not sure he is always right.

Senator MacKenzie: Growing out of Sena-
tor Grosart’s point, and in view of the un-
questioned influence and importance of the
press and radio and television, my first ques-
tion is weather this area has been surveyed
with a view to discovering whether there are
individuals or fields of interest in this most
important area of our lives that could proper-
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ly be assisted with funds from the Canada
Council.

My second question has to do with age,
and I would like to deal with that separately.
I would be grateful if one of the members of
the Council here present could deal with my
first question. I have in mind the Nieman
Fellowship and the Atkinson Fellowship to be
held at the University of Toronto which is
designed for journalists and others. These I
think have been imaginative and useful. Also,
and I hate to say this because it amounts to
academic heresy, these people have far more
influence on our society than all the Ph.D.s
in the humanities and the social sciences put
together:. I will, perhaps, withdraw the social
sciences and just leave the humanities. I am
really serious in my view that this should be
given consideration in terms of study of the
field and of assistance to those working in it.
I don’t know of anything that gets more dis-
cussion in the Senate and in the committees
of the Senate than some of the media I am
talking about. I think perhaps you would be
performing a public service if you could
recommend something. My other question is a
different one.

The Chairman: First of all, does any mem-
ber of the Council have a comment to make
on this point?

Dr. Corry: I would say that I agree with
Senator MacKenzie in deploring the fact that
we do not make greater impact on the humani-
ties and social sciences, mainly on the human-
ities but I think there is a difficulty in ex-
pecting quick recommendations and results
from studies that go on in the humane areas.
We have had leaders in this field who in
their day and generation have been crucified
for their efforts, and their influence was a
long-term influence. I am not sure that it is
not something of the same kind that is at
work where you have people working in the
humanities who do not make as fast an im-
pact on the world as people who deal with
other things that you can quantify and meas-
ure, and as people who have an immediate
impact on the application of these things to
our social system.

The Chairman: Could we pass now to

Senator Belisle.

Senator Belisle: Under this heading “The
Canada Council’s Programmes” in paragraph
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14 you say that there are 10,600 university
teachers and that only 7 per cent of these
will be assisted this year. Is this assistance
offered on the basis of a certain amount for
each province or is it offered on the basis
of their merits?

Mr. Boucher: On the basis of applications
and on the basis of adjudication. We have
received applications from approximately
1,000 university teachers during the course
of the year and we have been able to award
something like 750 research grants or senior
fellowships to that group. So it is on that
basis—simply on the basis of applications—
that they are selected. We have no provincial
quotas; we could not administer provincial
quotas.

Senator Belisle: Is this an increase over

1966, for example?

Mr. Boucher: Oh, yes. I do not know
whether members realize the amount of work
involved in simply handling the demand,
let alone in anticipating which direction it
should take. There have been days during
the course of the year when as many as five
or six applications would come in, and an
application is an elaborate presentation of a
project which calls for a lot of work from
an officer who has to follow the application
for several weeks. Now, we have been able
to cope with the growth of the demand-—
this is another important fact,—and the addi-
tional funds provided by the Government
have really allowed us in very recent years
to build up the demand and really to cope
with it more or less as we went along. We
have not been and we cannot say that we
have been really sadly short of money in
view of the demand placed upon us. The
problem is that our parish is only discovering
our existence and the size of the demand in
one years’ time, two years’ or three years’,
is a matter for speculation. We have reason
to believe it will be far greater than it is
now. The pool of applicants is of the order
of 10,000, and the number of applicants
among career scholars has been of the order
of 900 or 1,000 this year.

Senator Yuzyk: I want to follow up this
question and in doing so I realize the fact that
the processing of such a large number of
applications means you must have an in-
creasing staff every year. Could you give us
some idea of how large your staff is—the
technical staff at least?

—
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Mr. Milligan: When I joined the Council
a little over a year ago there was one officer
concerning himself entirely with the social
sciences and humanities and he had been
with the Council for less than six months.
I now have working with me five other offi-
cers and one who is on a part-time basis
during our peak period, making a sixth. We
expect that next year there will be a 25
per cent to 30 per cent increase in the volume
of the applications and we will need one
more full-time officer. We have provided for
this for next fall. I think Dr. Boucher is a
little low in his statistics when he says that
there are days when five or six applications
come in. Sometimes we receive 20 applications
in a day, and generally we receive at least
five or six a day.

When we say that 7 per cent of the eligible
scholars received support in the past year,
this does not mean that 93 per cent have
been disappointed. In fact, fewer than 10 per
cent applied. I would expect that if we had
an adequate interest in research in Canadian
universities the volume of applications in any
given year would be approximately 20 per
cent of the total number of career scholars.
This has been the experience in the United
States and probably in the natural sciences
in Canada as well.

Senator Yuzyk: Do you find you are behind
in the processing?

Mr. Milligan: At this time of the year we
are, for this is the time of the year when
we get applications for grants for summer
projects, By the end of April, I would expect
we would pretty well have caught up al-
though a large number of grants then pend-
ing are not made until the end of May, when
the Council meets.

Senator Yuzyk: How closely do you adhere
to the deadline? If an application comes to
you one day after the deadline, do you reject
it or do you take it into consideration?

Mr., Milligan: No, we do not. The deadline
applies of course only on fellowship programs.
These are the only programs that have dead-
lines. We try to have them submitted by the
deadline, but we are not rigid on this. As
far as research grants are concerned, we are
still hoping we can maintain this as an open-
ended program which has no deadlines; we
will accept applications any day of the year.
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Senator McCutcheon: Mr. Chairman, I was
wondering what assurance, if any, the Coun-
cil is in the habit of giving to the recipient
of a grant who will obviously require the
grant for a further year or two in order to
carry out the exercise which the Council has
initially approved.

Mr. Boucher: If I could answer Senator
McCutcheon on this: we advertise that we are
prepared to entertain applications for re-
search projects extending to three years, up
to three years, the implication being not that
we rule out projects that would extend beyond
that period, but that we are not really making
any formal commitment beyond that.

Our arrangement with the Auditor General
is such that we cannot approve, in any given
year, support for three years without encum-
bering the funds. So we have found a device
which would allow us to grant support for
the first year and to indicate willingness to
maintain support in subsequent years, upon
satisfactory progress, without really having to
encumber in one single year all the three-year
resources required. That is what we do. We
inform the applicants that money has been
granted for the first year of operation, that
we have looked at the budget for subsequent
years, and that the Council is willing to con-
sider favourably applications for support, at
the levels indicated, for subsequent years,
upon satisfactory report.

Senator McCuicheon:

much.

Thank you very

Senator Grosart: Mr. Chairman, one some-
times hears criticism—and I am not neces-
sarily associating myself with it—that the
Canada Council grants are, on occasion, given
to persons who could well finance the proj-
ects, or should be able to finance the proj-
ects, out of their own resources. This ap-
plies particularly to people who are very
well established, who have very substantial
incomes. I have heard it said that the Coun-
cil sometimes forget these funds come from
the public and from people who are denying
themselves some of the necessities, for ex-
ample, to put their own children through
university.

I am not suggesting that this should be
a means test, but I am wondering if Dr.
Boucher could tell us what the policy is
in this regard, because it has been a matter
of public criticism at times.
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Mr. Boucher: I suppose one would have to
make a distinction between fellowships and
grants. Of course, fellowships would go to
certain senior students whase parents are
wealthy and, perhaps, could afford to com-
plete their studies without the assistance of
the Council. We have no way of investigating
the private means of applicants, and I think
the alternative would have to be a means
test. I do not see any other solution than
that we would have to apply a means test
in this regard.

When it comes fo research grants they
never include any stipend, but only cover
expenses. They have to be thought of as a
recovery of expenses that have to be in-
curred. I doubt very much that one could
make a very strong case for Canadian scho-
lars being personally capable of financing
their own research. There may be, there
should be, there must be a percentage of
Canadian scholars who have personal wealth;
but I think we can be reasonably assured that
they are a small minority. Therefore, the set-
ting up of an elaborate system to track
down those who could do it on their own
private savings probably would be more
expensive than the few grants that we might
make to wealthy people.

Senator Yuzyk: Is there not the prestige
angle attached to it too—some would like to
get a grant or scholarship because it comes
from the Canada Council?

Mr. Boucher: The Council is very much
aware of that. It is more evident on the arts
side than on the academic side. Now, the
Council does not give blessings. It can only
give money, and we have to be quite candid
about that. We do not support things just
because they are good, but only when we can
invest money in them. They have to go
through the system of adjudication, and if
they fail they are not going to get any form
of moral suport. The Council is not in a
position to give moral support, but only
financial support.

Senator MacKenzie: My other question has
to do with the influence of age on your
decisions. I have heard it said rather loosely,
or without too much consideration, that no
great work in the sciences is done after a
person reaches the age of thirty. I would be
prepared to extend that a little. I would be
inclined to say that in the case of the Humani-
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ties—possibly the Social Sciences and Fine
Arts—perhaps experience brings some wis-
dom and judgment, in a practical form.

What would be your attitude towards an
application from Dr. Corry, after he leaves
Queen’s next July?

Dr. Corry: I am all ears!

Senator MacKenzie: This is a question,
because within the past year, I have had
inquiries, letters, from individuals who did
not get grants and who asked me whether
it was because of their age. One of them
was an artist, possibly pushing seventy, and
another, in another area, a social scientist,
I would think round sixty-five or so.

I can understand the value of investment
in young people, because you expect to get
a long-term reward, but what about a person
who has laboured in the vineyard for many
years? Should not he be considered for recog-
nition and reward? I am thinking, again, of
individuals like Dr. Corry.

Mr. Boucher: I should have hoped Dr.
Corry would answer this! I should say that
we have always been careful on the adminis-
trative side of the Council to screen out from
assessment reports any rating which seems
to be related to factors like this. We cannot
stop our consultants from reaching judg-
ments which may rest on this type of argu-
ment, but it usually comes out in the as-
sessment, and then we look at it twice to
find out whether the argument is well
founded.

I think that age, as such, is not a relevant
factor. But it might well be, on the other
hand, that having moved into a discipline
several decades ago and having been trained
in that discipline at a time when it had
reached a certain development, it might be
that a scholar would not be equipped
to handle the new techniques, if that is what
he intends to do; he may not be fully trained
to do research that way. This appears to be a
reasonable comment on his application. But
to state simply, on the mere ground that he
has reached a certain age, that he is incapable
of undertaking a certain project, is not a fair
comment.

Senator MacKenzie: I have again in mind
the point raised by Senator Grosart earlier,
about the areas for investigation. For in-
stance, two or three studies have been con-
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ducted by the Senate, one recently completed
with important results by Senator Roebuck
on divorce. If age had entered into his work
there might have been a very different result.
Senator Croll’s committee which studied
aging, and a number of other committees
studying other areas of importance, have
been headed up by people who are, shall we
say, well along in years.

Mr. Milligan: There are young men of all
ages, and old men of all ages.

Senator MacKenzie: Quite, and I am satis-
fied as long as you realize that.

[Translation]
The Chairman: Senator Desruisseaux.

Senator Desruisseaux: In studying your
conclusions regarding the scientific policy
for Canada, I wondered whether the policy
that we see here is the one that is now being
followed by the Council. That was my first
question.

Mr. Boucher: I must say that the principles
%aid down in these paragraphs are those that
inspire the policy of the Council at the
bPresent time. Obviously, certain fields are
not relevant to our policy but to that of the
government; we do not develop the govern-
mental policy with regard to the allecation
of resources for various expenditures. How-
ever. we think, for instance as is written
in paragraph 22, that the scientific enterprises
should be closely coordinated with the de-
velopment of a scientific policy.

Senator Desruisseaux: If I understand cor-
rectly, the Science Council of Canada is then
subject to government policy.

Mr. Boucher: The Senator is bringing up
a very complicated problem: that of knowing
What happens to the autonomy of the Canada
Council in the financial situation it finds itself
in today. When the Council was set up, it
had the responsibility and mandate to work
out its policy in the fields entrusted to it.
The government and the Parliament, at that
time, set up an independent organization to
Wwhich was entrusted the task of working out
a policy according to the funds that were
available. Now that the Council is going to
rely more and more on annual parliamentary
Subsidies that represent an increasing part
of its budget, the Council will, undoubtedly,
have to confer with the government and
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Parliament in order to convince them that
the supplementary funds will be used for
objectives that are justifiable in the eyes of
both the government and Parliament. We
hope that if a system of assessing the Coun-
cil’s programs becomes more and more zon-
stant, the Council will still remain the body
that will be accountable, responsible for the
validity of the policies that it will follow.

Senator Desruisseaux: In the procedure
followed, is it the custom, for instance, to
submit applied recommendations to the gov-
ernment, or do you abstain from making any?

Mr, Boucher: The procedure is a relatively
new one. We have dealt in this way for
only two or three years. Only the grant that
we shall receive next year can be properly
called the object of a proposal to the Treasury
Board. The former grant was given to us by
the government, recommended to both
Houses and accepted by these on the basis
of a very general argument. But concerning
next year’s grant, we have submitted what
would resemble a budget proposal submitted
to a department, but not including so many
details as a department would give, while
nevertheless indicating that the Council was
pursuing certain programs of which the gov-
ernment had provided the funds, showing
what the money was being used for, and that
the development of these programs called
for additional funds.

It is therefore quite clear that if the gov-
ernment and Parliament grant additional
funds, it is because they realize in general
what these funds will be used for though,
perhaps they will not know as many details
as in the case of a department’s budget pro-
posal. It is all a matter of knowing whether
the Council is turning into the most uncom-
mon juridicial beast on the Canadian scene.

Senator Desruisseaux: On page 6 you elab-
orate a “Scientific policy for Canada”. These
are the Canada Council’s wishes concerning
Canada’s future, or the building of the future,
if you will. Are these all the recommenda-
tions that you are making?

Mr. Boucher: Quite obviously not.

Quite frankly, you will probably have
noticed there are very few comments regard-
ing the suggestions that have already been
made by the Chairman of the Committee.
What we wanted to point out in this section,
is that prior to specifying certain plans, we
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should come to an understanding on these
higher objectives. When we come to more
accurate details and suggestions, the Council
may have some comments t6 make. There
are no comments in this paper regarding the
advantages of having a department of
Science, or institutions for the human
sciences. There is no recommendation in this
regard at this present stage.

Senator Desruisseaux: Thank you.
[English]

Senator Grosart: Is the Canada Council
grant a single vote in the Estimates?

~ Mr. Boucher: Yes, it is. It is also listed as a
grant. [

Senator Grosari: Yes.

Senator Belisle: Can I ask a further ques-
tion?

The Chairman: Yes.
[Translation]

Senator Belisle: Mr, Chairman, an indiscrete
question: when you make your annual re-
quests, does the government, in granting the
funds, impose a certain policy or are you
given as complete an autonomy as that of the
time when you first started?

Mr. Boucher: It must be said that the
government does not necessarily accept our
requests and this therefore indicates they
have a view different from the needs that we
have to meet. However, the government re-
frains from any precise comments regarding
the programs that we are trying to implement.
It has adopted the main lines of our recom-
mendations by granting us a year or two ago
the exact amount that we said was needed to
carry out these programs. The programs
have not changed since then, and we have had
no comments from the government. I think
that the government would hesitate before
making comments regarding the justifica-
tion of the present policy of the Council. In
my opinion, it would rather express its agree-
ment or disagreement through the amount of
subsidies that it would recommend to the
Houses.

The Chairman: Senator Bourget?

Senator Bourgei: In fact, Mr. Boucher, is
not a small part of the money provided by the
government assigned to programs that the
government itself suggests to the Council?

Mr. Boucher: The situation can well be put
that way. We can say that when the govern-
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ment recommended the establishment of the
Canada Council to both Houses, it had in mind
certain ultimate objectives. The legislation
concerning the Canada Council is a reflection
of the governmental policy. The Canada Coun-
cil was established to seek certain objectives:
this bears directly upon the policy of the
government. The manner in which these ob-
jectives will be reached is left up to the
Council.

Senator Bourgei: In fact, you have com-
plete autonomy.

Mr. Boucher: We have complete autonomy
if, you mean to say that there is no interven-
tion. There is no intervention.

Senator Bourgei: Thank you.
The Chairman: Senator Desruisseaux.

Senator Desruisseaux: My question con-
cerns a completely different subject. What
kind of relations does Canada have with
UNESCO as regards the Canada Council?

Mr. Boucher: The Canada Council is the
host of the National Canadian Commission
for UNESCO. In view of the fact that Mr.
Leblanc is the chairman of the Commission,

he would be more qualified than I to answer
this question.

Mr. Leblanc: The actual relations of
Canada with UNESCO are in part assumed
by the National Canadian Commission for
UNESCO in co-operation with the Canadian
Department of External Affairs.

In the actual Constitution, the Department
of External Affairs occupies a permanent post
on the Commission’s executive. In brief, here
is the nature of its work: the Commission
deals mainly with the program of work
proposed by UNESCO at its biannual meet-
ings. In this program we find in what sectors
UNESCO plans to direct its activities during
the coming two years. This program is then
completed by a budget.

Up to now, the National Canadian Com-
mission for UNESCO has established com-
mittees of experts in the field of the natural
sciences, the social sciences, that of education
as well as that of communications. These
committees have undertaken a thorough study
of the proposals submitted by UNESCO. The
results of these discussions are to be found in
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the reports given to the Canadian Depart-
ment of External Affairs.

Moreover, the Commission participates,
a general way, in the biannual meetings
the following way: it suggests the names of
persons who could eventually be chosen to
make up the Canadian delegation. In the final
analysis, the Department itself appoints the
members of the delegation.

During the year, the National Canadian
Commission for UNESCO keeps a close watch
on anything done by UNESCO in Paris or
other places. It also gives advice concerning
an adequate Canadian participation, that is
to say, if UNESCO plans a meeting of
physicists, the National Canadian Commis-
sion for UNESCO will tell the competent
bodies to send representatives. The same
thing occurs on other areas.

Finally, in Canada, the National Canadian
Commission for UNESCO publicizes the work
of UNESCO i.e. the main projects to which
UNESCO is dedicated. The Commission also
deals with a certain number of things such
as the distribution of the mail, the publica-
tion of UNESCO and certain projects con-
cerning the schools.

I am not sure if I have given an adequate
answer,

in
in

Senator Desruisseaux: Thank you, Mr. Le-
blane,

[English]

Senator Grosart: Mr. Leblanc, did I under-
stand you to say that the committee of the
Canada Council nominates UNESCO delegates
from Canada?

Mr. Leblanc: No, this is the Department of
External Affairs, but the National Commis-
sion for UNESCO would make recommenda-
tions on people who may be invited to join the
delegation.

The Chairman: Recommendations which are
not always accepted.

Mr. Leblanc: They are mot always accepted.
Senator Grosari: Thank you.

Senator Thompson: Mr. Boucher, I notice
in your preliminary remarks, in your state-
ment, that you suggest an emergency in our
Tace against the clock in connection with ob-
taining research background and so on. Then
On page 2 there is an inference where you
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suggest that in the United States the social
sciences research budget of the federal gov-
ernment, although still comparatively modest,
has been increasing 30 per cent faster an-
nually, and in Canada it has been about
twelve fold in growth. I would suggest that
when you think of race riots and other things
in the States one might perhaps wonder, as a
sceptic, whether their grasp of knowledge is
helping to achieve a better society or not.

I would say that I myself believe very much
in the work of the Canada Council, but apart
from your independence to some extent from
public funds. you are really asking for public
funds. I appreciate the problem Dr. Corry
raised, that many of these ways of improving
the quality of life are long-term, yet are you
now in a position to show how this is devel-
oping the quality of our country? Can you
now look back to the effect of your policies
in certain areas and say, “If we had not
moved there would have been stagnation in
that area,” or do you have to wait a few
years and then perhaps you can say this?
When public funds are being used the public
likes to see, for example, the ballet and var-
ious other intangible projects which are to be
encouraged. Are they giving a high quality
to our society? I think there are sceptics in
Canada about the Canada Council. What is the
way in which you make your case to the
public?

Mr. Boucher: I do not suppose we are
being asked to comment at the moment on
the value of our support to the creative and
performing arts, but rather on the value of
our support to the social sciences and humani-
ties. I think it would be only fair for us to
have a little respite before passing judgment
on achievements, since we have not been in
business for more than two or three years
and a good many of the projects we have
been supporting are not yet completed. The
only thing we can fall back on is really the
relativity between whatever support is avail-
able for the social sciences and the humani-
ties and what is available for the natural
sciences.

Without making any invidious comparisons,
I think it is fair to say that support for the
social sciences will be subjected to more
suspicious scrutiny than support for the nat-
ural sciences. This is easily understandable,
because the natural sciences deal with mys-
terious things and the public has no clear
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understanding of what is being done with
its money in that instance. Of course, it
probably would be fair to sax that there is
no reason to believe that the money is better
spent there than if it were spent on the
social sciences, just knowing human nature.

On the other hand, the pace at which we
have grown in the past two or three years
certainly is not indicative of the pace at
which the Government is prepared to see us
grow over the next few years. Already, next
year, our increase in the parliamentary grant
is not likely to be of the same order as
that of the other two councils.

When we say that a “race against the
clock” is on, this is intended more in the
form, actually, of a critical assessment of the
capacity of social scientists today to handle
problems of growing complexity.

Social scientists themselves acknowledge
that they have not proceeded far enough in
the development of their own disciplines, to
be able to cope adequately with the problems
to which they are addressing themselves.
Therefore, before any definite contribution
can be made by social scientists in many
vital areas concerning our future, some es-
sential preliminary work must be done in
the development of these disciplines, which
are still very largely underdeveloped.

If you count the number of years which
we may have at our disposal to resolve most
of these issues, and if our salvation rests
with the capacity of a number of disciplines
to proevide adequate answers, and if we
acknowledge that these disciplines are still
very largely underdeveloped, we must come
to the conclusion—a poetic one, if you will,
or a scientific one, if you will—that a “race
against the clock” is on.

Dr. Corry: In attempts to judge what re-
turn the community gets for this kind of
support, there will always be many intangi-
bles, and these no one will be able to judge
very accurately.

There are some things you have to take on
faith, the main such thing being that, in a
highly complex society, in danger of getting
muscle-bound at every turn, substantial
amounts of resources must be put into these
attempts to understand it and make sense of
it. That is one thing you must take on faith
because, if you do not make that judgment,
the whole problem becomes wvery difficult.
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What are some of the intangibles? There
are two programs about which most has been
said in the brief. One is the fellowships. I
think it is clear that the Canada Council
fellowships are helping substantially to keep
young people of excellent ability at work in
universities, a very large number of them
preparing themselves to be university teach-
ers in those subjects where we need more
elucidation for a larger number of students.
The shortage of university staff is still very
acute. One cannot measure the money value
of that, except in relation to the number of
people we manage to keep as teachers work-
ing effectively in the universities.

On the subject of research projects, I
would not wish to feel obliged to affirm that
each such project will unfold invaluable
results for the community in general. No re-
search project, in any subject, can be counted
on as sure to do this, although a substantial
number of them will do so.

There is another factor in this, which re-
lates also to the universities and the teaching
community. There is more hope of keeping
an adequate number of young people pre-
paring themselves for university work if this
kind of support in scholarships is available
while they are going through, and if research
funds are available when they have finished
their studies.

We must not forget that in our society as
it now is there are a hundred other things
which a very bright fellow can do besides
sitting in a university and teaching or doing
research. Even if all we do is keep an ade-
quate core of these people where they should
be, we shall have accomplished something of
considerable importance, even though one
may not be able ultimately to measure how
much return in money terms there has been
to the community for the amount of money
which has been put in.

The Chairman: There are relatively good
figures showing the expenditures, by the Fed-
eral Government and by the entire Canadian
community, devoted to research in the fields
of physical and life sciences. I wonder if we
have the same information regarding the
social and human sciences?

On page 4 of this presentation, I note that
the Canada Council is “pressing” for the
establishment of a “continuing national in-
ventory of research activity in the social
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sciences and humanities”. What is meant by
the word “pressing” in that context? And
whom is the Council pressing?

Mr. Boucher: The Council had thought at
first, to meet its own needs, to keep this
inventory itself. It has now an indication—
from the Social Science Research Council, at
least—that this is one function which the
Research Council might wish to perform.
Therefore, the Council has pressed the S.S.R.-
C. to proceed with its plan on that point, and
has indicated its willingness to support finan-
cially in such establishment. Some definition
of positions will occur within the next months
—quite possibly, around the meeting time of
the learned societies this spring. A continuing
inventory will probably be in the process of
establishment within the next twelve months.

The Chairman: For instance, in terms of
expenditures devoted to research by the Go-
vernment, I understand that we really have
no figures at the moment?

Mr. Boucher: That is so.

The Chairman: And you are not aware of
any agency which is preparing such figures,
that is, any agency such as the Dominion
Bureau of Statistics?

Mr. Boucher: There is a small committee of
the Privy Council which keeps tab on ex-
penditures in what is called the behavioural
Sciences. That would provide information and
expenditures by departments, including ex-
penditures on economics, but not including the
Canada Council. This adds up to something
like $4 million a year for the federal Govern-
ment.

You are quite correct, Mr. Chairman, there
is no comprehensive census at the moment of
the amount of support given to the social
Sciences and the humanities, from all sources.
We were very concerned about that a year
and a half ago, and we were in the process
of staging such a survey when we learned
that the Science Council had apparently de-
cided to make an overall survey of the financ-
ing of research in Canadian universities, and
thought that it would have to include the
social sciences and the humanities. So we
joined forces with them, hoping that the in-
formation we were seeking might be collated
through the Macdonald Survey. It is doubtful
now that the Macdonald team will produce
comprehensive figures in this field. So the
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Council is back at its original problem and
will have to decide whether this sort of
comprehensive census can profitably be
staged today.

It raises all sorts of difficulties, mostly con-
cerned with fringe areas. It would have been
preferable to have a comprehensive review of
support for all disciplines.

The Chairman: But this Macdonald survey,
as you state here, will deal exclusively with
university research.

Mr, Boucher: Yes.

The Chairman: It will not deal at all with
research done by industry or by the federal
Government in its own departments.

Mr. Boucher: No. Oh, it will deal to some
extent with what Government departments
do, but there again it is not approaching its
task as implying that it should come up with
comprehensive totals for any of these fields.
I think it should provide more or less spot-
check information in warious areas.

The Chairman: Do you not think it would
be desirable for the Dominion Bureau of
Statisties to undertake this work rather than
assign it to a private institution?

Mr. Boucher: Well, I am not sure that the
Dominion Bureau of Statistics would be in
a financial position or in a staff position to
undertake this. The problem with the D.B.S.
is always that it is so overly committed that
it cannot really assume responsibility for any
heavy additional work.

The Chairman: However, that would really
complement their reports dealing with ex-
penditures in the field of life and physical
sciences.

Mr. Milligan: I think a good deal more is
involved than a record of expenditures. What
we and the research community are interested
in obtaining is a picture of the pattern of
research. What I have in mind is something
along the lines of the Science Information
Service of the National Science Foundation in
the United States, which is an imperfect in-
ventory at the present time. They still have
difficulties in getting an adequate input of
information about all research being under-
taken, and in this respect they are parti-
cularly weak in the social sciences down
there. This is the kind of service that has to
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be developed but which, as the director says,
cannot be developed solely for the social
sciences, if only because there is an over-
lapping of social sciences and natural sciences.
So, essentially, there is a very large auto-
mated operation, with problems of input and
problems of compatibility with what N.R.C.
is doing, what the Americans are doing, what

the French are doing and what the British
are doing.

Senator Thompson: Mr. Chairman, did you
not request at the last meeting of the Com-
mittee a research project bearing on the
number of national agencies who were work-
ing in research? Am I right?

The Chairman: This project was rather
related to the agencies interested in the work
that would be done by this committee. They
may not necessarily be doing research, but
they may wish to appear before us.

Senator Thompson: Would that have been
something that would have gone to you, Mr.
Boucher, if you had had this set up? You do
not have that information at present, I
suppose.

Mr. Boucher: Actually, we are concerned
about some peripheral aspects which, to us,
may very well prove to be very significant.
Take for example the amount of energy and
resources put into consultation at the moment.
If you look at what happens to a Canadian
economist in a Canadian university, how much
of his time does he spend, how must addi-
tional income does he make and how much in
the way of expenses does he get for doing
consultation, for working on labour disputes,
for doing contractual research, for working
for royal commissions, for contracting with
Government departments and for doing free
research which has to be funded by agencies
like the Canada Council? This would be the
total picture. At the moment we do not have
the total picture. We do not know what our
position is in the market. We do not know
what our competitors are. We do not know
what we are stealing people from. We do not
know what we are losing them to. We do
not have the total picture, and, not having
the total picture, we cannot define exactly
the financial dimensions of the role that we
ought to be performing. But I am not quite
sure that the natural scientists do not have
that, too, except that they may be able to live
with the situation, in that it may not appear
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to them to be as critical as in the social
sciences.

The Chairman: At least in those fields of
the natural sciences, through the D.B.S. pub-
lications, we know at least in terms of figures
—and that is just the beginning of learning
in that field—what are the budgets in the
various federal Government departments and
crown corporations which are devoted to each
particular subject. However, so far as I know
at least, we do not have that information for
the social sciences. We do not even know the
kind of duplications that may exist in Gov-
ernment departments in terms of grant pro-
grams and research programs.

Mr. Boucher: We know it for the federal
Government.

Mr. Milligan: We know it at least for the
grant programs, because there was a depart-
mental committee headed up by the Special
Planning Secretariat.

The Chairman: Has this been published?

Mr. Milligan: I do not know what distribu-
tion it has had. It is available. There is an
analysis of research grants given by the fed-
eral agencies. For contracts I believe there
is some record kept in the Treasury Board,
but how detailed and how far it goes into
the substance of the research I do not know.

Senator Thompson: Mr. Chairman, could
we have that report for the committee?

The Chairman: You are referring to the
report by the Special Planning Secretariat.

Mr. Boucher: We will give you the
reference, Mr. Chairman. I might point out,
Mr. Chairman, that there is a great deal of
complacent satisfaction in the area of the
natural sciences, for the extent of knowledge
we have on these fields. If you look twice at
it, however, they do not know a great deal
more about what is happening to engineers
than we know about what is happening to
economists. If they talk about pure science,
then I think they do know more, but when
it comes to engineering I think their knowl-
edge also suffers from the same limitations
as our knowledge regarding the social
scientists.

Senator Grosart: Mr. Chairman, it seems
to me obvious that this data that we are dis-
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cussing is absolutely essential to the success-
ful work of this committee. I wonder if I
may ask Mr. Boucher if he could estimate
the magnitude of the complete job in terms of
time, people and money.

Mr. Boucher: I think we would not venture
an estimate. Every time we think that we
know the answer, we discover something
totally unheard of that just floors us.

Senator Grosart: It is just like politics.

Mr. Boucher: Just a few weeks ago I
learned that a Canadian anthropologist had
just completed a very extensive project of
filming the life cycle or occupation cycle of
the Canadian Eskimos, and he has had sup-
port from M.IT. and the National Science
Foundation in the United States to the tune
of $900,000.

In fact, nobody knows how many projects
like that there are in Canada, being done by
Canadians on Canadian soil with American
money. We just do not know. We learn of
them occasionally and then we promptly
come to the conclusion that it is foolish of
us to try to estimate how much of this there
could be. We just do not know.

Senator Grosart: Somebody has to make a
start, however. What would be a reasonable
estimate of the magnitude, just to get some-
thing down that would be reasonably ac-
Curate?

Mr. Milligan: Do you mean the cost of
making such an investigation?

Senator Grosari: Yes.

' Mr. Boucher: Oh, the cost of making an
Investigation.

Senator Grosari: Yes.

Mr. Boucher: I think the investigation
would almost have to be not by sample but
in the form of a census. You would have to
circulate the whole academic community plus
the professional economists or people who are
making it a career to be consultants outside
the university circles. You would have to ask
them, “What support have you received over
the past two or three or five years?” You
would have to ask them whether it was in
the form of contracts; whether in the form
of grants; whether from private sources;
Whether from public sources; whether from
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Canadian sources or whether from American
sources. You would have to ask what the
account was and what it covered. Did it
cover only expenses, out-of-pocket expenses,
or did it cover a remuneration or a stipend?
We would have to ask all these questions
and we would certainly have to do so quite
confidentially owing to the fact that Canadian
universities do not know how much money
their own staff are making in this way.
So there is only one source of information
and that is the people themselves and you
wouldn’t get the information if there was any
possibility that it could be passed on to other
people, such as the Income Tax Branch, I
suppose. So it would have to be anonymous,
and this is the only way you could find out.
But it could be done. It would be a big opera-
tion, but it would be worth doing.

The Chairman: We are already in contact
with the Dominion Bureau of Statistics, and
perhaps at a later stage our research direc-
tors will be in a better position to report on
their discussions with them. It seems to me
that it could be very worthwhile also to try
and organize a small group together, includ-
ing the Dominion Bureau of Statistics, the
Canada Council and perhaps the Special
Planning Secretariat of the Privy Council.
Of course, we are not seeking very exact and
precise information. I do not think it is pos-
sible to get an exact measurement of our
effort but at least we could have good ap-
proximations the same as we are getting—
and I do not think they are any better than
sound approximations—in the other fields.

A final question, if I may, which deals
more specifically with the matter of a science
policy for Canada. If I interpret the brief
well, you seem to assert that the research
community—and this is taken mainly from
the top of page 5 and part of page 6—must
have for all practical purposes or should
have the responsibility for developing a
proper and adequate science policy for the
social sciences and the humanities. Not only
should it develop that policy but it should
also define and enforce its priorities and
determine, through discussion, the administra-
tive organization of that policy. This may
seem to be a proper arrangement in so far
as the restricted activities of the Canada
Council are concerned. But when that attitude
is applied at the level of a global national
policy for the social sciences, it seems to
restrict the Government to the role of a
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mere supplier of funds, in the expectation
and hope that scientists in universities in
choosing their research projects will adjust
their own objectives with what ought to be
the national interest. I would like you to

comment on this question if it is not too
general.

Mr. Boucher: It certainly is not our inten-
tion to imply that this is a responsibility
which lies exclusively with the research
community. I think we wanted to say that
the research community has to be involved
in the elaboration of any such policy. When
people talk about a science policy, it is very
hard to know exactly what it is they have
in mind or what a science policy is expected
to deal with. To take the critical point of
whether a science policy ought to set up a
list of priority areas which would be priv-
ileged, I think that we would say in the
Council that this cannot be arrived at in any
effective way without involving the research
community, because it is the test of a prior-
ity list that it can be enforced, and the test
of whether it can be enforced is whether
you can really rule out from support things
that don’t fall in the list. We know from long
experience that when you have a first class
application from an exceptional scholar funds
will be found to support that application
whether or not it comes within a defined
list of priorities. Therefore, what purpose
does a list of priorities serve? It serves to
indicate areas of concerns. If it is to be
established by governments, it is likely to
reflect areas of social concern. But those are
not necessarily areas of scientific concern.
Governments may encourage research for
different purposes; they may encourage re-
search because they believe that scientists
must be kept here at home, engaged in their
most creative endeavour and supported in
that activity; or they may think that what
scientists do is useful to governments, or
they may turn questions over to scientists.
On the other hand governments may also
support research in order to provide a pro-
cess of public education; this has been largely
the role of the B. & B. Commission. But it
does happen also that governments support
research in order to breathe before taking
action. There is nothing really wrong with
that but there may be areas which are of
real social significance and may well be of
no real scientific significance. Nobody has
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really established that the problem of pol-
lution requires a great deal more scientific
investigation but it obviously requires a great
deal of public education, and the decisions
are difficult to take. But there may be a
temptation on the part of governments to
equate complicated social problems where
political decisions are difficult with partic-
ularly promising areas of research.

These two things do not necessarily fol-
low. This is not saying that scientists should
not be engaged in assisting governments in
sorting out priorities. What we are saying is
that scientists themselves must be involved
in this question ultimately. The more signifi-
cant research will be the one that is scien-
tifically meaningful rather than the one that
is just socially meaningful. Therefore we are
only urging that the social scientists them-
selves come together, that they start discuss-
ing what it is they are doing, that they
compare notes and that they try to under-
stand what they have achieved and where
they have failed, if they have failed, both
scientifically and socially. But they must be
involved in this process and governments
must watch this and they must intervene
when it comes to setting up levels at which
public funds are going to be disbursed. But I
think if this exercise were really well con-
ducted, the Government might well have
little direction to give to a scientific com-
munity that would really be quite aware of
its achievements and failures as it went
along. I think that very largely scientists are
capable of self coordinating their own work
and that co-ordination from above, if it
comes without having given the research
community a chance to tackle this problem,
might be highly resented and turn out to be
ineffective.

The Chairman: I agree that if we want to
have a global science policy, we need free
research where the researcher chooses his
own topic and gets assistance if, when mak-
ing an application to the Canada Council, it
is found that his project has merits and if
there is sufficient money.

In addition, however, it seems to me that
if we want to have an overall science policy
in the field of the social sciences we must
also have a sector where we would do oriented
research, where specific areas would be de-
fined beforehand and where assistance would
be offered within that general framework.
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This would avoid the gaps left by the free
choice of the research community which may
be interested in certain subjects but not
necessarily attracted by more important na-
tional problems.

Dr. Corry: Mr. Chairman, I think it would
be vital to maintain some kind of distinction
such as you are making between free re-
search and subject-oriented research, which
has such a close bearing on problems of
bublic policy that no Government that is
trying to be intelligent can afford to overlook,
and it must therefore see that that kind of
research gets done.

I should think where it becomes apparently
as urgent as it is, surely, the way to do it
1s through royal commissions, through indi-
vidual departments of government under-
taking within their authority to get these
very urgent pieces of investigation made.

Perhaps the Canada Council can also serve,
or other agencies like the Canada Council
can also supplement this, to some degree;
but the case for pretty substantial support
by the Canada Council in these matters is
that you can get people exploring the fringes
©of what is not seen by anybody today to be
urgent and necessary. No one would have
given Rutherford at McGill very much money
from Government sources back in 1920, or
Whenever it was, because if there ever looked
to be an unpromising line of inquiry it was
this which led to the splitting of the atom.

You could translate that into all sorts of
areas of investigation, where somebody will
take up, if you have enough people working
on it, these unpromising lines of inquiry, as
they appear to be, and you will get break-
throughs of great significance. You will get
it not only in the Natural Sciences but in the
Social Sciences and the Humanites and,
therefore, you need some agency with enough
freedom to explore that kind of thing. But
that this alone would be adequate for the
Ctommunity’s needs, I would deny; it will not.

The Chairman: I was merely thinking, for
instance, of the possibility of extending the
Scope of the Economic Council to cover the
Whole field of Social Sciences—something of
that sort, where you have very serious but
Mission-oriented research which complements
the sector which is the main responsibility of
the Canada Council—namely freely initiated
‘research.
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Just a final, very small question which
arises from your report. The Canada Council
has accepted the responsibility for the ex-
change program with French-language coun-
tries, where apparently you are dealing with
all kinds of sciences—nuclear physics, me-
chanical engineering, plasma physics, and all
these subjects. It seems to me that these
subjects dealing with the physical and the
life sciences should come under the National
Research Council. I am sure there is a reason
for this.

Mr. Boucher: The reason is simply that the
Department of External Affairs has had
monies voted to it to maintain a program of
fellowships and grants to foreign scholars,
and this now extends beyond the French-

speaking countries to include the Nether-
lands.

Mr. Milligan: The Netherlands, West Ger-
many and Italy.

Mr. Boucher: West Germany and Italy next
year. This program, of course, is for the
support of visitors to Canada. I do not think
External Affairs are prepared to decide that
so much money each year will go to the
social sciences and the humanities to be
administered by the Canada Council, and so
much to the Natural Sciences to be ad-
ministered by the N.R.C. It was for the
Canada Council to decide whether we would
take over the program. We have agreed, we
have set up special committees of natural
scientists to deal with the Natural Sciences.
So, there again, being an agency and not a
team of experts ourselves, it is not really
more difficult for us to set up committees to
deal with this, and we are making recom-
mendations for the spending of these funds
in accordance with the assessments made by
various peers of these applicants.

So, we do run the whole program for the
Department of External Affairs, as the
A.U.C.C. runs the program for the Common-
wealth countries, and the N.R.C. has never
thought this was really an infringement of
their field, because it is quite obviously some-
thing unusual for us.

There is nothing in our act that prevents
us from doing almost anything. At one stage—
and this takes us back to the Killam gift—
before Mrs. Killam died she gave the Canada
Council a certain sum of money to run a
program of assistance which extended to
Engineering and Medicine.
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Senator MacKenzie: This was anonymous?

Mz, Boucher: Yes, this was the anonymous
fund. She wanted it that way, because she
was interested in Medicine and Engineering
as well as in the Social Sciences and the
Humanities. Before really listing the Canada
Council in her will as a very substantial
beneficiary she wanted to know how we could
handle a grants and fellowships program on
her behalf. For several years the Canada
Council gave awards in Medicine and En-
ginering. There is nothing in our act that
says we cannot do that. The Canada Council
could actually make grants for almost any
purpose which. does not run against its more
specific mandate. At the moment, the Killam
fund which represents a substantial amount
of money, $17 million, is primarily for the
social sciences and humanities but also with
a very wide-open possibility to include inter-
disciplinary projects which would involve
natural scientists.

Next year something like $800,000 will be
spent on the Killam program, and an equal
amount will be spent on international ex-
changes for External Affairs, and both these
programs will involve not only social scien-
tists and humanities people.

Senator Thompson: I understand our com-
mittee will be seeing the Government depart-
ments, both federal and provicial. Within
the Civil Service there is always a tendency
to establish a certain function that they will
subsequently hang on to pretty steadily. We
are trying to get a more co-ordinated picture
of research grants with the experience you
have in giving grants and in the distribution
of scholarships. Is there any argument the
Department of External Affairs gave for per-
forming this function previously themselves?

Mr. Boucher: They never ran the program.
From the outset, they farmed out the Com-
monwealth Exchange Program to A.U.C.C.,
and from the outset they farmed out the
French-speaking countries’ program—what
was at first the French-speaking countries
program—to the Canada Council. This has
now been extended to include other countries,
and it will go on being extended, I presume.

This is really in the form of a contract,
if you wish, so far as we are concerned. We

are prepared to perform that service. This is
not part of our own planning. It is just that
we are available, and we are willing to per-
form this role for External Affairs.

Senator Thompson: May I ask this in an-
other way? Do you know if the Department
of Agriculture provides research grants for
studies in agriculture, and are these handled
through you?

Mr. Milligan: We have to distinguish here
between contracts and grants. There is some
confusion because in some cases we are led to
believe that what are in effect contracts are
given in the form of grants, and what are in
effect grants are given in the form of con-
tracts. Virtually all departments contract for
a good deal of reasearch that relates to their
departmental responsibilities.

A number of departments have research
grant programs, in which case the research
plan is left in the hands of the applicants.
They are very much like our grants, and in
a sense they are a duplication of our grants.
I think, from the point of view of the research
community, this is actually welcomed, be-
cause it means that they have more than one
string to their bow. They can apply to alter-
native sources for support, and this may not
be a bad thing.

I would worry if the Canada Council oc-
cupied a monopoly position in research sup-
port in the field of the humanities and social
sciences. We cannot claim to be infallible,
even with the best assessors we can find in
the academic community. There have to be
alternative sources.

What must be judged is the proper balance
between those fragmentary programs of the
various government departments—and there
are about 15 listed in this study done by the
Special Planning Secretariat—and the omni-
bus programs of the Canada Council itself.
The same situation exists, to some extent, in
the natural sciences.

Senator Belisle: I move the adjournment
of the committee.

The Chairman: On behalf of the committee,
I want to thank the representatives of the
Canada Council who have been very generous
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with their time in coming here this morning
to enlighten us. I extend to them a standing
invitation to come back, if they want to add
to this initial submission. As far as we are
concerned, I am sure we will remain in
contact with the representatives of the Coun-

cil and if they do not manifest an intention
of coming back we might issue another invi-
tation to them.

Thank you very much.

The committee adjourned until 3:00 p.m.
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APPENDIX “1”

" THE CANADA COUNCIL

SOCIAL SCIENCES AND HUMANITIES PROGRAMME

Actual Estimated
1964-65 1965-66 1966-67 1967-68  1968-69
($000) ($000) ($000) ($000) ($000)
Research training—
Doctoral fellowships ...... 695 1,181 2,931 6,575 X
Research—
Post-doctoral fellowships . . — — - 144 X
Sabbatical fellowships ..... 177 305 617 906 X
Research grants .......... 203 412 983 2,100 X
oy Sranle. ..o v a0 s —_ e T i =
Publication grants ........ 94 138 293 250 b 4
Meetings and Exchanges .. 59 150 147 200 X
Research Collections ...... 45 565 500 1,000 x
Special Awards & Grants . ... 54 89 83 116 X
Adjudicators’ fees and ex-
PERSES . ) s die de s 7 32 59 75 b 4
Aid to foreign students and
T T R 69 245 225 248 x
‘Total SS & H Programme .... 1,403 3,117 5,838 11,614 17,188
Total Canada Council Budget
less University Capital
Grants Fund ............ 3,511 7,556 11,385 20,442 28,409
NRC—MRC Budgets ....... 26,050 33,570 52,750 69,800 92,700
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ORDERS OF REFERENCE

Extract from the Minutes of the Proceedings of the Senate, November
2nd, 1967:
“The Honourable Senator Lamontagne, P.C., moved, seconded by
the Honourable Senator Gershaw:

That a Special Committee of the Senate be appointed to consider and
report upon the scientific 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 require-
ments of the new scientific age and, without restricting the generality of
the foregoing, to inquire into and report upon the following:

(a) recent trends in research and development expenditures in

Canada as compared with those in other industrialized countries;
(b) research and development activities carried out by the Federal
Government in the fields of physical, life and human sciences;

(¢) 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 scientific
policy for Canada.

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

That the Committee have power to send for persons, papers and
records, to sit during sittings and adjournments of the Senate, and to
report from time to time.

After debate,

The Honourable Senator Flynn, P.C., moved for the Honourable Sen-
ator Phillips, seconded by the Honourable Senator Choquette, that further
debate on the motion be adjourned until the next sitting of the Senate.

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

e Extract from the Minutes of the Proceedings of the Senate, November 8th,
67

“Pursuant to the Order of the Day, the Senate resumed the debate on

the motion of the Honourable Senator IL.amontagne, P.C., seconded by

the Honourable Senator Gershaw, that a Special Committee of the Senate

be appointed to consider and report upon the scientific policy of the
Federal Government.

After debate, and—
The question being put on the motion, it was—
Resolved in the affirmative.

2—3
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With leave,
The Senate reverted to Notices of Motions.

With leave of the Senate,
The Honourable Senator Connolly, P.C., moved, seconded by the
Honourable Senator Deschatelets, P.C.;

That the Special Committee of the Senate appointed to consider and
report upon the scientific policy of the Federal Government be composed
of the Honourable Senators Aird, Argue, Belisle, Bourget, Cameron,
Desruisseaux, Grosart, Hayes, Kinnear, Lamontagne, Lang, Leonard,
MacKenzie, McCutcheon, Phillips, Sullivan, Thompson and Yuzyk; and

That the said Committee be authorized to print such papers and
evidence from day to day as may be ordered by the Committee.

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

J. F. MAcNEILL,
Clerk of the Senate.



MINUTES OF PROCEEDINGS

TuespAy, March 12th 1968.

Pursuant to adjournment and notice the Special Committee on Science
Policy met this day at 3.00 p.m.

Present: The Honourable Senators Lamontagne (Chairman), Aird, Argue,
Belisle, Bourget, Desruisseaux, Grosart, Kinnear, Lang, MacKenzie, McCut-
cheon, Phillips, Sullivan, Thompson and Yuzyk—(15).

Present but not of the Committee: The Honourable Senators Carter, Denis
and Smith (Kamloops)—(3).
In attendance:

R. J. Batt, Assistant Law Clerk and Parliamentary Counsel and Chief
Clerk of Committees.

Philip Pocock, Director of Research (Physical Science)

Gilles Paquet, Director of Research (Human Science)
The following witness was heard:

Dr. C. J. Mackenzie, Chancellor, Carleton University.

(A curriculum vitae of the witness follows these minutes.)
At 4.55 p.m. the Committee adjourned to the call of the Chairman.
ATTEST:
Patrick J. Savoie,
Clerk of the Committee.



CURRICULUM VITAE OF THE WITNESS

MACKENZIE, C.J., CM.G., M.C., F.R.S., Chalmers Jack Mackenzie was born in
St. Stephen, N.B. and received his B.E. from Dalhousie in 1909 and his M.C.E.
from Harvard in 1915. He began his professional career in the Maritimes, but
as early as 1910 he had moved West where he engaged in professional en-
gineering. From 1916 to 1918 he was overseas with the 54th Battalion, C.E.F,,

and was awarded the Military Cross. In 1918 he returned to the Unlversxty
of Saskatchewan as Professor of Civil Engineering, and from 1919 to 1939
carried on a great variety of activities, including his university work and a
consulting practice. In 1921 he was appointed Dean of the Engineering College
at Saskatoon. In 1935 he was appointed to the Advisory Council of the National
Research Council, and in 1939 was made Acting President when General
McNaughton was given charge of the Canadian Active Service Force overseas.
In‘1944 he was made President. He was President of the Atomic Energy Control
Board 1948-61. In 1952 he resigned from the Presidency of the National Re-
search Council to become President of the newly-formed Crown Company,
Atomic Energy of Canada Limited. He retired from this position in 1953. He
was President of the Association of Canadian Clubs 1958-62. Dr. Mackenzie
has held many public offices and among his honours and awards are: M.C. in
1918, C.M.G. in 1943, Medal for Merit (U.S.) in 1946, Cross of the Legion of
Honour (France) in 1947, Kelvin Medal in 1953, R. B. Bennett Empire Prize
in 1954. He has received honorary degrees from 18 universities. Fellowship in
Royal Societies:— F.R.S.C., 1941; F.R.S., 1946; F.R.C.P. (C) Hon., 1947; F.R.C.S.
(C) Hon., 1947. Professional Awards: Engineering Institute of Canada, Plummer
Medal in 1927; Engineering Institute of Canada, Sir John Kennedy Medal in
1943; Chemical Institute of Canada, Montreal Medal in 1963. Honorary Member-
ships: Engineering Institute of Canada, 1947; American Society of Civil En-
gineers, 1952; Professional Institute of the Public Service of Canada, 1954;
The Assoc1at10n of Consulting Engineers of Canada, 1960. Current Activities:
Chancellor, Carleton University, 1954; Member, Advisory Council, National
Research Council, 1935; Member, Canada Council, 1963; Director, Canadian
Chemical Company Limited, 1954; Director, Columbia Cellulose Company
Limited 1954; Member, Ottawa Advisory Committee, Canada Permanent Trust
Co. 1960. Appointed member of the Canada Council, July, 1963. Honoured in
first list of the Order of Canada, July, 1967.



THE SENATE
SPECIAL COMMITTEE ON FEDERAL SCIENCE POLICY
EVIDENCE

Ottawa, Tuesday, March 12, 1968

The Special Committee of the Senate on
Science policy met this day at 3 p.m.

Senator Maurice Lamontagne (Chairman)
in the Chair.

The Chairman: I am very pleased to wel-

come Dr. C. J. Mackenzie, who has been good
enough to accept our invitation to meet with
the committee this afternoon. I certainly do
not need to introduce him to you. I would
merely describe him as the father of science
and science policy in Canada. He has had a
tremendous experience and a wonderful
career. I understand that this afternoon he
will tell us about his experience as Canadian
scientific institutions developed. I think he
Wwas at the origin of most of them and also
Instrumental in giving new life to some of
them. We are very pleased to meet with you,
Dr. Mackenzie.
"~ Dr. Mackenzie has no prepared submission
and he would not mind at all if members of
the committee were to interrupt him as he
goes along. So you may feel quite at ease to
ask him a question at any stage you want.
This is your wish, Dr. Mackenzie?

" Dr. C. J. Mackenzie, Chancellor, Carleion
University: This is my wish, yes. Thank you,
Mr. Chairman. As the Chairman has said, I
have no formal brief, because I do not hold a
brief for anybody. I have not been in respon-
sible charge of anything for 15 years so I am
completely free to express my own opinion,
but I cannot express an opinion for any other
group. However, as the Chairman has sug-
8ested, you might be interested if I were to
give you some background material. When I
say background material, I can go back to the
very start, because the formal interest of
8overnments in scientific research in Canada
started in 1916. It was in 1916 that the Na-
tional Research Council was set up, and I
have been associated with or as an observer

of the developments that have taken place
over the years.

First I should like to say that I think in
many cases we underestimate what happened
50 years ago. If one reads the history of the
parliamentary committee which was estab-
lished in 1919 to discuss the place of organ-
ized science and government activities one
will find very lively debates on many of the
questions that are supposed to be new today.
I believe that a reading of history is a very
good thing, particularly for scientific people,
and I might say for other people as well.
Incidentally, organized scientific development
in Canada, and in the English-speaking world,
was sparked by two world wars. Experiences
in World War I awakened the United States
and England to the national value of applied
research in  industry, and World War II
brought about the great post-war revolution
in scientific technology in all industrial coun-
tries. There have been many technical revolu-
tions, but this is the first time we have ever
had what was really a scientific technological
revolution. The Industrial Revolution brought
industry out of the cottages into factories.
The second industrial revolution started with
the substitution of mechanical power for
physical labour. Road machines are a good
illustration of that; one great big bulldozer
can do the work of hundreds of men. The
latest revolution has been sparked by the
substitution of electronic energy for brain
activities; one computer can perform faster
and more accurately the mental operations of
scores of humans, and such electronic devices
have revolutionized a wide range of scientific
industrial and management operations. As the
application of science became big business the
need for more government concern in scien-
tific development policy became obvious.

When most laymen talk of the great devel-
opments in science they are really thinking
about applications; it is the applications of
science which affects our daily lives; develop-
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ment work that demands the large portion of
the national scientific budget. Pure research is
relatively inexpensive in the overall picture.
In most countries only from 10°to 15 per cent
of the total national budget for science is
spent on fundamental research, so funda-
mental research, while of vital importance is
neither a problem in overall financing nor
government policy. People who can do funda-
mental work know what and how to do it,
they know the needs. They should be given
adequate funds and left alone to work out
their own scientific policy.

When I talk about research and develop-
ment today I shall talk only about research
and development in the physical, biological
and live sciences, and will lump together
pure and applied science and industrial
application. !

Maybe I should hesitate a moment to say
how pleased I am that this committee has
been set up, because for a long time I have
been feeling that there was a need for more
informed communication between the parlia-
mentary groups of the country and the scien-
tific institutions of industry, government and
universities, not to consider executive prob-
lems, but leisurely to look at long-term poli-
cy. Most executive arms of Government do
not have time nor the continuity of personnel,
necessary to build up a forum of well
informed people interested in the broad
impact of science on the country. This I think
your committee can do, and it is the impact
of technological developments on our political
and social economy that needs study, not the
specialized activities of science.

In considering such questions in England
the House of Lords has been able to play a
special part, because their lordships have the
necessary time and knowledge to go deeply
into broad scientific questions and provide a
continuing forum for the discussion of these
problems. As a result that body, without
executive responsibility, has exercised real
influence in connection with government
policy.

Honourable senators, I hope you will not
think me impertinent but speaking from long
experience I would suggest that if your com-
mittee selects as its main purpose the holding
of an ordinary inquiry—Ilike that of a com-
mission, hearing briefs and then making a
final report in a few months—you will have
done something but you will not have
achieved that most important object, which

must be a continuing study. I do not mean
that you should continue to study one specific
problem. I mean that without continuity of
interest your reports, excellent though I am
sure they will be, will be like scores of other
excellent reports of ad hoc commissions and
committees. Such reports so often are left to
gather dust as soon as the committee has
dissolved. On the other hand, if your commit-
tee has a continuing interest in these matters,
you will build up real authority and influence.
It is extremely difficult for me to envisage,
in any precise manner, such a thing as a
“scientific national policy”. The words do not
seem to make sense. When we come down to
cases, we find we are dealing with national
government policy on matters involving
science and technology. Many years ago Lord
Haldane—a very able man, a philosopher, a
barrister and a perceptive statesman—was
chairman of a committee investigating the
“Machinery of Government” in England as it
emerged from the war in 1919. His report
referred to ‘“the importance of research in the
formulation of government policy,” and there
was no talk about national scientific policy.

About 25 years ago there could not be any
government policy on atomic energy,
although there was scientific policy in
laboratories, where the nucleus was being
investigated. When the release of atomic
energy became a practical reality of enor-
mous public eoncern, there arose an absolute-
ly urgent need for government policy.

In Canada the Government decided on such
a policy in 1945—namely, that we should take
part in the development of atomic energy for
peaceful purposes, but would not make
bombs. That is the type of important and
general national policy which only govern-
ments have the right to make and which gov-
ernments should make. The Government did
not state how or where developments would
be done, as this obviously was a matter for
the executive arm of government, after tak-
ing advice from technical experts. This is my
distinetion between broad ‘“government poli-
cy” and “scientific policy” in carrying out
projects.

All are agreed today that in Canada there
are many other such policies that should be
formulated in the light of the growth in scien-
tific technology. There are, as we know,
departments dealing with day-to-day policy
on such matters as defence research, space
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research, oceanography, pollution, etc. In all
of those fields, I suggest there should be some
over-all government policy, or at least guide-
lines, before departments and agencies are
allowed to embark on ad hoc expenditures
which may often determine, but not follow
government policies.

The future policy of the government very
often is determined by the activities and
expenditures of government departments,
without any reference to government over-all
policy. This may not have been so wrong in
the past and there was little complaint in the
early days, but it should not be acceptable
today.

There is little doubt that the early research
in agriculture—that did so much for western
Canada, which would be a desert were it not
for the development of rust resistant wheat
—was probably started as departmental
Scientific policy rather than broad govern-
ment policy. But the expenditures were small
and the work was done by real experts and
no one could object, but today in all such
fields there should be some over-all policy.

I would like to emphasize another facet
with which broad government policy must be
concerned. Today the opportunities for impor-
tant research projects far exceed our availa-
ble research manpower. This raises one of the
most urgent and difficult questions—priori-
ties—how to evaluate the relative importance
to our own country, of the competing areas
for research. I do not underestimate the value
of dollars by any means, but the most impor-
tant thing in promoting research is not dol-
lars: it is qualified people. One thing we must
always keep in mind is that if more dollars
are provided than are required by available
Qqualified people, the returns proportionally
will be less in quality and quantity.

: Determining priorities, of course, must
Involve matured scientists in establishing cri-
teria for evaluating projects, but as the central
concern is the good of the country the final
broad decisions are matters for national poli-
Cy. This is not something easy to achieve.
People in all specialties are naturally crusad-
€rs and rightfully terribly enthused about
their own specialties. As an example, medical
Scientists feel extension of medical research is
the most important and urgent need of our
Country. A similar situation exists in all other
broad areas such as welfare, space research,
atomic energy and all other broad fields of
Scientific activity. They all feel Canada is fall-
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ing behind in the parade if their specialties
are not greatly extended. This makes it diffi-
cult. How do you write criteria? How do you
establish relative importance and how do you
read the future? There is no quick easy
answer but this type of problem should, in
my view, be of primary concern to your
committee.

I would now like to speak briefly about the
way in which Canadian science has devel-
oped. Up until the beginning of World War
II, which is not very long ago, scientific
research and development was treated very
much like art, poetry and music. It was very
much respected but meagrely supported. It
was not generally considered to have much
real impact on our material or social econo-
my. However, World War II changed all that
and did so very rapidly. Today few, if any,
will deny that the material and economic
strength in peace, as well as in war, is a
direct reflection of a country’s technological
competence. The fantastic pace of the growth
and applications of science, particularly dur-
ing the past two decades has aggravated if
not created a central problem which is before
your committee. That is, how do we fit this
new phenomenon—new in quality and more
particularly in size—into a Victorian type of
government policy-making apparatus? This is
what we have been contending with for some
time.

During the war there was in Canada a pro-
liferation of crown companies. Why? Because
the original Government organization was not
set up to handle war of a scientific, techno-
logical nature. However, we are now getting
into the same sort of position in our peace-
time activities. This is a big problem but is
not a new one, nor is it one which has not
received much thought. On the contrary peo-
ple in many countries have been grappling
with this problem for many years, but I sug-
gest that no nation has yet found the ideal
solution.

I would now like to get away from philoso-
phy and present some factual aspects to illus-
trate how scientific and industrial research
has developed quantitatively in Canada.
There is no question about the fact that the
first step in involvement of a Canadian gov-
ernment in organization of science was taken
on June 6, 1916. On that date a subcommittee
of the Privy Council on scientific and indus-
trial research was established, and in Novem-
ber members of the first National Research



34

Council were named and charged with wide
responsibilities. Why did this happen in 1916?
There were two reasons. First, the allies had
become painfully aware that the Germans
were far ahead of them in organizing and
adopting the application of science for practi-
cal purposes in war and peace.

The Government of Great Britain set up an
organization for scientific and industrial
research and suggested that the Canadian
Government do likewise, which was done.

Secondly, the war had seriously reduced
the sales of many industries in Canada and
their representatives also pressed for govern-
ment assistance in making available to them
the advantage of organized programs of
industrial research.

In 1919 the Chairman of the National Re-
search Council, Dr. A. B. Macallum, made
many speeches across the country. He was a
good scientist and fine crusader as well. He
n?ade four points that I am going to quote to
give you some idea of how small our scientific
effort was then. “In 1919 there were 37 indus-
trial research laboratories in the Dominion of
_Canada that had one scientist” and “cnly
seven firms that had laboratories with four or
more scientists”. So probably the total num-
ber of scientists employed in industrial
research laboratories in 1919 was not more
than 50 or 60; whereas today there are over
6,000 people employed in industrial research
establishments in Canada.

Macallum stated that in the whole country
there were only 50 qualified research people.
Today we have what?—Eight to ten thousand.
From 1896 when the first Ph.D. course was
instituted in Toronto to 1919 there were only
11 Ph.D. degrees granted in the entire Domin-
ion of Canada.

Now, how could there be much research
when there were so few people qualified to do
it? I suppose there was not a professor in
Canada at that time who had a Ph.D. degree
from a Canadian university. The National Re-
search Council was instructed “to co-ordinate
and promote science and industrial research
in Canada.” The Council members soon real-
ized that there was nothing to co-ordinate.

. How did the National Research Council
start to promote scientific research? They did
it by recognizing that the immediate task was
to build up scientific research and teaching
facilities in Canadian universities to supply
the necessary scientists. They started off by
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granting scholarships, but they did not just
stop at that. They also made research grants
to Canadian universities, but they did some-
thing else which, to me, seems of basic
importance. They said, “Unless we make
these scholarships tenable only in Canadian
universities for the present, our students will
go abroad; there will be little development in
university research facilities here, and Cana-
da will still be more or less a colony as far as
science is concerned.” For nearly 50 years the
National Research Council has continued to
support, by increasing sums, our universities;
and it is certain that if this had not been done
the scientific and research competence at our
Canadian universities would not have
attained the high level found today.

In 1939 the total expenditure by the federal
Government for research and  development
was about $5 million. Eighty per cent of that
was for research in natural resources and only
20 per cent went for what we would now call
industrial research. I think the expenditures
in natural resources paid magnificent divi-
dends, but the support for secondary industry
was limited in money and effect. The war
changed all that.

In 1935 the N.R.C. had a total staff of 300
and a budget of about $1 million. By the end
of the war a direct and indirect staff of about
2,000 was directing research expenditure of
over $10 million. As N.R.C. was responsible
for government support of scientific and
industrial research, these statistics illustrate
how the war accelerated Canada’s participa-
tion in this area.

In 1963 I was asked to make a report to the
Government on the organization of science. I
will sketch briefly the picture as I saw it in
1963, before the scientific secretariat and
scientific council were set up. In 1963 private
industry was much more research-oriented
than in 1939 and was spending $155 million in
industrial research. There were many efficient
research laboratories, small and large, and
about 700 companies with well-defined
research programs. While the research and
development programs of Canadian industry
are less extensive than is desirable, the recent
progress is impressive. The Dominion Bureau
of Statistics reports show that from 1961 to
1965 the total number of people engaged in
research and development has increased from
about 4,800 to 6,400, and the . qualified
research personnel have increased from 1,000
to 1,500, of which 800 have doctorate degrees.
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These statistics are impressive and will sur-
prise many people. The expenditures reflect
the same thing.

Over the years many Canadian subsidiary
companies paid their parent companies for
research knowledge. It is interesting to note
that from 1962 to 1965 the total amount so
spent has been reduced by about $4 million.
If we put this reduction in the form of a
percentage of the total research expenditures
of the subsidiary companies made in Canada,
the figures for 1962 and 1965 are respectively
20 per cent and 9 per cent. All of this is not
to say that Canadian industry should not
increase its independent scientific compe-
tence. I merely point out progress since 1929,
gnd even more so in the last decade, has been
in the right direction at an impressive rate.

From 1933 to 1963 federal expenditures on
research and development have - increased
from about $5 million to nearly $300 million
per year. While in my view the performance
of Canadian scientists in the war years
sparked this advance, we should not overlook
the fact that the major increases which have
occurred in the past decade were primarily
civilian in character.

The expansion in university research
activities from 1939 to 1963 were equally
spectacular and I am sure representatives
from universities and government research
institutions will  give  this  committee
authoritative briefs covering these two fields.

There is one final point I want to make
briefly. The percentage of the GNP used for
scientific activities is often cited as a measure
of the relative competence of different coun-
tries in research. Such gross rates should be
used carefully. Gross rates give some useful
broad comparisons, but in developed coun-
tries they can be deceptive. What we must
have is the rate of expenditure in specific
fields. For instance the United States spends
berhaps four times as much as Canada does,
measured as a percentage of the gross nation-
al product, but in the United States about 90
ber cent comes through defence, atomic ener-
8Y, and space budgets.

Canada’s expenditure in these fields is far
less, perhaps only 40 per cent. So, when we
talk about the relatively greater amount the
United States Government is spending on
research we must break the statistics down a
bit to get a clearer picture. For instance,
When we consider the Government support to
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private American industries it is enlightening
to note that:95 per cent of the money goes to
industries making aircraft, missiles, and elec-
tronics, while the pulp and paper industry
receives only one-half of one per cent. We
should concentrate on our needs and stop
talking about gross percentages of other coun-
tries, as our expenditures in research and
development for strictly civilian areas are
comparable. If we increase our expenditures
100 per cent and devote the increase to civil-
ian ends, there is a real opportunity to aid
the competitive position of our industry
which is so badly needed. When we consider
increasing our research budgets by 100 per
cent, we must think of qualified researchers,
not dollars, in fixing a timetable. The worst
thing to do is to provide more money than
can be effectively used. There are only two
kinds of research—good and bad. Good
research requires good scientists. The amount
of money granted should be sufficient to meet
the needs of the available number of good
research men. Our present objective should
be to “double our research, but in steps,” as
good men and facilities become available.

The Chairman: Thank you very much, Dr.
Mackenzie, for this most stimulating presen-
tation, and for telling us of your experience
throughout those years, and for giving us this
historical background. I am sure that the
members of the committee will now wish to
ask you many questions.

Senator McCuicheon: To start with, Mr.
Chairman, I assume that we will be supplied
with copies of Dr. Mackenzie’s report, and the
appendices.

The Chairman: I think Senator McCutcheon
is referring to the report leading to the crea-
tion of the Scientific Secretariat.

Dr. Mackenzie: My report to the Prime
Minister’s Office is available.

Senator Bourget: Dr. Mackenzie, I do not
know whether I understood you well, but you
said that $155 million is being spent in
Canadian industry. Do you mean that this
entire amount of $155 million is money spent
by Canadians themselves, or is part of it paid
by some other country such as the United
States?

Dr. Mackenzie: No, the industries in Cana-
da spent this in 1963 out of their ordinary
budgets as part of operating expenses. The
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information, Senator Bourget, is contained in
the 1965 report of the Dominion Bureau of
Statistics.

The Chairman: I think we Lave that. We
must have these recent reports somewhere.

Senator Bourgei: We were supplied with so
much literature that—

Dr. Mackenzie: Yes; you as an engineer will
be surprised. I cited this the other day, and
some would not believe it. But I went back to

look at the D.B.S. report this morning and
found that it is correct.

Senator MacKenzie: Would that include
money spent by American subsidiaries?

; Dr. Mackenzie: Yes, but I did not include
in that amount the moneys spent in the Unit-
ed States for purchase of research results.

The Chairman: But that figure would

@nclude the money spent by those subsidiaries
in Canada?

Dr. Mackenzie: Yes, I put in only the
money actually spent in Canada in their own
laboratories, and on contracts with universi-
ties, et cetera.

The.Chairman: But this total amount spent
by private industry would include quite a
share which is partly, directly or indirectly,
subsidized by the Government, either through
tax incentives or other methods.

Dr. Mackenzie: Yes.

Senator McCutcheon: Some of it would be
subsidized through the tax incentives.

Dr. Mackenzie: These details appear in the
1965 report of the Dominion Bureau of Statis-
tics. I do not want to be bound by precise
figures, Mr. Chairman, because I am trying to
illustrate. I am not trying to prove anything
mathematical.

Senator MacKenzie: As an illustration,
Canadair in Montreal are doing a certain
amount of work in the field of aeronautics,
aeronautical research and aircraft building.
They are in some senses a subsidiary of
American companies.

Dr. Mackenzie: In a very real sense, I
believe.

Senator MacKenzie: Would the money they
spend on research in Montreal be included in
these figures?
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The Chairman: Oh, yes.

Senator MacKenzie: That is what I thought,
but I just wanted to be sure.

Senator Grosart: Dr. Mackenzie you used
the phrase “Victorian type of government
apparatus” trying to cope with this revolu-
tion. I was not sure to what period you were
referring.

The Chairman: 1957!

Dr. Mackenzie: I do not want to be tied
down to precise definitions. In the Victorian
era governments had not envisaged techno-
logical scientific development as a factor in
government at all so the ordinary government
machinery was not geared for it, nor was it
set up to handle such things as Polymer and
T.C.A. Therefore, when I refered to that peri-
od I was suggesting that in the history of our
government, its operating structure has had
to be modified to meet new circumstances.

Senator Grosart: Can a representative par-
liamentary system of government cope with
this problem in the future?

Dr. Mackenzie: I believe we must make it
cope, otherwise we go to dictatorship. This is
a danger.

Senator Grosart: How do you see it coping?

Dr. Mackenzie: Well, I have confidence in
the future. My experience over the years has
been that generally speaking there is no such
thing as a complete collapse, I believe the
general reaction of the people of a country
eventually gives us the right answer,
although a lot of damage may be done in the
meantime. But my experience over the years
has been that the final solution has been a
pragmatic solution in the best interest of
everybody. I believe in good will, you see. I
think that ultimately people are activated by
good will.

Senator Grosart: I am very glad to hear
that that is part of the wisdom of your
experience.

Dr. Mackenzie: Well, it is my own personal
philosophy.

Senator Sullivan: Dr. Mackenzie made a
most interesting statement when he said that
medical research is completely divorced from
all other kinds of research. We will have an
opportunity to enlarge on that later. I happen
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to be a doctor and I do feel that that is most
important.

Dr. Mackenzie: I do not want to be misun-
derstood. I had a lot to do with medical
research and the Medical Council, as you
know. When Sir Frederick Banting as a mem-
ber of the N.R.C. organized the first Associate
Committee on Medical Research I became
interested and followed the development over
the years. I would like to add that when the
war came along some of the best work
qualitatively was done by the three associated
medical committees on defence research. Sir
Frederick Banting started the work on avia-
tion medical problems even before war broke
out. In my opinion the quality of medical
scientific work in Canada is very good on any
standard of comparison. When we ask how
much should be spent on medical research I
do not think it possible to get a mathematical
answer. It comes down again to national pri-
orities, researchers available and objective
judgment. All I can say is that no matter
what total moneys are available, the medical
pbrofession will still have priority problems as
between clinical and laboratory sciences, etc.

Senator Sullivan: Also biomedical science.

Senator Lang: Dr. Mackenzie, you said that
there are two kinds of research, good and
bad. I was wondering if you could give us a
qualitative judgment of industrial research in
Canada today.

_ Dr. Mackenzie: This is one of those general-
1zed questions. I do not know how one would
make a general judgment on industrial
research. There are certain places where
absolutely first-rate research is going on. If
You refer to the quality of work done in first-
class research groups in industry where there
is, say, a staff of 100 people, I think one
Would find as good research as would be
found in similar groups in the United States.
In my view one of the differences between
the results of United States and Canadian
research lies in the daring and venture-
Someness of top management in American
Tesearch. There they can afford to gamble. If
one has 20 factories one can afford to make
One a research factory in which losing money
is not fatal. On the other hand, if all your
money is tied up in one factory you cannot do
that.

If we are talking about the quality of
trained men in Canada and other countries, I
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think it is true that they would be inter-
changeable. A first-class' Ph. D. in Canada can
exchange with a first-class Ph.D. in the Unit-
ed States, and no one would know the differ-
ence. I am ruling out, of course, the geniuses.
Geniuses are rare.

Senator Carter: Do I understand you  cor-
rectly, Dr. Mackenzie, that there is a great
deal more money spent on industrial research
in Canada than is generally supposed? I
should like to get your opinion on two mat-
ters. Is this money being concentrated in spe-
cific areas or is it being spread over a very
wide field, perhaps a little too widely to be
effective? Secondly, should Canadian research
be concentrated mainly on specific Canadian
policy?

Dr. Mackenzie: These are important but
awfully difficult questions that you ask. They
are questions that cannot be answered on
general principles. A decision must be taken
on specific cases. For instance, if one were
developing an industry in Canada and had,
say, $1 million to spend on research, would
you divide it up into 20 little laboratories of
five or six people and expect to get anything
out of it? You would not. You would concen-
trate. In war or other crises, when an
immediate answer is urgent, the question
would be: where and how can the best results
be obtained in the shortest time? This nearly
always means concentration in areas where
there are resources in science and industry.
On the other hand, my personal preference is
to spread scientific institutions around the
provinces where local advantages do not
result in too great a degree of technical ineffi-
ciency. During the war the Research Council
established many laboratories across the
country for special reasons and most of them
became permanent centres of research.

This question of balancing the  excellence
associated with concentration versus the
value to local communities of spreading our
facilities arises also in the locating of univer-
sity graduate facilities, art, music, and medical
research centres.

Senator McCuicheon: We will get Medicare
to deal with that!

Senator Sullivan: Do not talk to me about
that.

Senator Carter: Should we concentrate on
specific Canadian problems like communica-
tions?
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Dr. Mackenzie: The answer is not a simple
yes or no. I do not exclude small researches,
where a small group of scientists wish to do
something. But multi-million dollar projects,
such as space research and atomic energy, are
usually not exclusively Canadian problems,
although certain locations in Canada may offer
special advantages.

Senator Carter: Canada is in a unique posi-
tion to carry out research on communications
over very wide spaces, in the north Arctic
areas, where Russia has done much more in
research than we have done. Should we not
do those things which come naturally?

Dr. Mackenzie: Yes, that is certainly what
we should do and I think in the main that is
what we have done. As an example, the
aeronautic industry and radio industry were
stimulated by the problems raised in opening
up the northern regions of western Canada.
The only effective transportation was by aer-
oplane and there had to be a different type of
aeroplane and a special navigation system,
and out of the work done after World War I
on northern development came the cathode
ray detection finder, which was the forerun-
ner of radar. The excellent research done on
the upper atmosphere in Saskatoon is due to
the fact that they have the magnetic pole in
their back yard.

Senator MacKenzie: What is your opinion
about research done in provincial laboratories
such as in the Ontario Research Foundation?
How does that fit into the picture?

Dr. Mackenzie: May I answer that not in
the present but in the past? I faced this prob-
lem in the postwar period. In 1945 the Feder-
al Department of Reconstruction, to assist
smaller industries, started a Technical Infor-
mation Service with field offices in all the
provinces to make contact with the industries.
This service was successful. After a few years
certain of the provinces which had research
foundations wished to take over the actual
field work in their areas, and the National
Research Council agreed to co-operate and
made grants to these provincial bodies.

Personally I favour this type of co-opera-
tion. Obviously the federal Government has
large central information facilities which
provinces cannot match, but in my opinion
there is an advantage in having provincial
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bodies make the contact with individual

industries, if they so wish.

Senator MacKenzie: In reference to Senator
Carter’s point about the Observatory, there
are some authorities who suggest this work
could be better done elsewhere, where there
is fine equipment. The question is: do we do
such research on an international basis or
should we be firmly national about it and try
to keep the facilities and the scientists here?

Dr. Mackenzie: Your question raises two
points, one of which I have answered. I have
suggested broad policy should be made
before, not after, governments have made
grants, for it is difficult to pull out later.
Secondly, there is no reason why we should
not take part in international efforts if it is to
our advantage, although I do not see much
scientific advantage to us in taking part in an
international project in Europe, such as that
in atomic energy which has advantages for
Britain and the common market countries. On
the other hand, I think international co-oper-
ation on this continent on such things as
space, meteorology, communications, astrono-
my and atomic energy would be useful. One
cannot give a generalized answer yes or no
on this question. One must decide on specific
cases.

Senator Grosari: Dr. Mackenzie, you have
related the great strides everywhere in our
own and other scientific technologies to peri-
ods of two great wars. Yet today we very
often hear it said that high level of defence
spending in the world involves the sacrifice of
other more important social priorities. Is
there a contradiction here?

Dr. Mackenzie: The experiences in wars
demonstrated the potential power of scientific
application. The public became convinced
that the application could do the same for
peaceful purposes, not by spending moneys
on military research but by using similar
efforts in the civilian field. Many of the
results of military researches do “spill over”
to civil fields, but in my view this is not a
good reason for undertaking military research
work. I am afraid, however, few governments
would spend the enormous sums of money on
civilian research that they feel is imperative
for current wars.

Senator Grosart: How would you meet such
needs or form a rationale of expenditures?
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Dr. Mackenzie: This is a very difficult ques-
tion. As we all know when we are fighting for
our lives normal thought goes out the win-
dow. I am afraid we are getting into a field I
should not talk about, because it really is a
current matter of broad political policy.

Senator Grosart: I do not know of anyone
b'etter qualified to discuss that than you are,
sir.

Senator Desruisseaux: I have rather a brief
question. We are often compared to the other
countries as to expenditures of research, and
we have been informed that some countries
spend so much more than others. One exam-
ple is Sweden. Do these expenditures in all
cases include the military?

Dr. Mackenzie: I cannot answer that off-
hand, but certainly our expenditures do, as
do those of the United States, England, and
France. I do not know the situation in Swed-
en, but I feel sure that theirs do too.

Senator Desruisseaux: Concerning this dis-
crepancy that we are supposed to have in the
expenditure for military purposes, in all
humility, would you like to comment on what
We have achieved so far by way of research
In comparison to other countries? Are we
satisfied?

Senator Sullivan: For example, the Defence
Research Board.

Dr. Mackenzie: If we go back to 1939 you
will note we were doing little military
Tesearch then. From the standpoint of mili-
tary scientific development, the United States,
England, France and Japan were relatively
advanced. All countries increased such activi-
ties during the war. Canada, starting from
nothing in 1939, came out of the war with a
respectable world standing in certain military
fields and in the technical competence of its
Industries. As you know, in the post-war
Yyears Canada became recognized as a first-
class industrial and trading nation.

Senator Desruisseaux: If we were to go into
50 per cent and 100 per cent more expendi-
ture in research, do you feel that we have
bPresently the men to handle this?

Dr, Mackenzie:
moment.

Not available at the

Senator Desruisseaux: I ask that because
You seem to consider it important.
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Dr. Mackenzie: We have no sizeable pool of
unemployed scientists. Qualified research
scientists can not be made in a day.

Senator Desruisseaux:
formed now, doctor?

Are these being

Dr. Mackenzie: Oh, yes.

The Chairman:
scheme.

Dr. Mackenzie: Look at the numbers of
Ph.D.s we are turning out: a thousand a year.
I do not like to be complacent, but I do say
that we have no greater problem than any
other country in providing a future supply of
trained scientists.

Through the scholarship

Senator Carter: Dr. Mackenzie, if we could
increase our research expenditures by 50 per
cent over a five- or ten-year period, where
would you recommend that this extra money
be spent? What areas of research are perhaps
not getting as much attention as they should?

Dr. Mackenzie: This is the sort of long-term
policy that your committee should be consid-
ering, as there is no reliable instant answer.
Also, any answer given today might not be
appropriate in five years’ time. I do not know
the answer but I am interested in the ques-
tion and feel sure it is one that should receive
intensive and continuous attention.

Senator Carter: I just want to get your
ideas of what areas you think are being
neglected.

Dr. Mackenzie: I cannot do that right now.

Senator Sullivan: Mr. Chairman, reverting
to the question Senator Desruisseaux asked
Dr. Mackenzie about military research, would
you not say, Dr. Mackenzie, that the contribu-
tion of the Defence Research Board, plus all
aspects of defence and medical research, has
been one of the outstanding contributions in
Canada?

Dr. Mackenzie: Yes, their contributions are
more allied to civil activities than in many
other countries. I think this is true and has
been a tradition in Canada. As I have said,
the medical research in war was first class.
The medical groups have an advantage in
moving back and forth between civilian and
military activities, for actually their main
objectives—the health and physical and men-
tal well-being of others—do not change.

Senator Sullivan: I am intimately connected
with it. That is why I made that statement.
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Dr. Mackenzie: You feel as I do, do you
not, that this is the situation?

Senator MacKenzie: Mr. Thairman, my
next question is, in a sense, a loaded question
like the other one was. It may be embarrass-
ing. If so, Dr. Mackenzie does not need to
answer it. However, I do not think that Cana-
da has spent much money on research in
automobiles, or the production of automo-
biles. Most of that work has been left to the
United States and more recently to various of
the European countries. Now, has this, by and
large, been a good international division of
labour or are there conditions in Canada
which would justify our going in and spend-
ing some money on this kind of research? For
example, we have done a little in aeronauti-
cal or aviation research:

Dr. Mackenzie: I think the trouble, when
we get into the fields of automobiles and
aviation, is that it does not seem practicable
tq design and build either automobiles or
airplanes in Canada with any hope that we
can compete economically with mass produc-
tion in the United States.

Senator MacKenzie: Except for the Beaver?

Dr. Mackenzie: Yes, but that is a special
case of a successful plane designed for special
service and serving a relatively small market.
As far as automobiles are concerned the eco-
nomic difference between mass production
and tailor-made production is the controlling
factor. I do not think any prudent investor in
1968 would undertake to design and build
purely Canadian automobiles, as there really
is no great market for automobiles to meet
special Canadian conditions that are not
found in the western and mountain regions in
the United States.

Senator MacKenzie: Are there areas where
the international division of labour makes
sense?

Dr. Mackenzie: I think so.

The Chairman: Dr. Mackenzie, as you were
giving us the historical background of the
development of our institutions in the field of
scientific research, you started by saying that
the N.R.C. had been, at the beginning, the
nucleus with relatively wide powers to do
research and to advise the Government on
research and research policies. It seems to
me, however, that especially after the Second

World War, our research effort began to be
more diffused and that the N.R.C. stopped
being the centre of that activity. We have
now seen various departments getting into
research for one reason or another, so that
now I think we have over 35 different agen-
cies within the federal Government doing
research in the field of the life and physical
sciences. How do you appraise this kind of
trend?

Dr. Mackenzie: I think it is very simple. I
referred earlier to the N.R.C. Act of 1916
which set up the N.R.C. and gave it general
responsibilities which governments over the
years have made inoperative. The act was
based on the principle that there should be
two types of scientific effort in Government,
one serving the general needs of the country
the other serving the special responsibilities
of Government departments having a scien-
tific content.

The Chairman: At the level of what we
usually call development programs? You
referred to the N.R.C. Act.

Dr. Mackenzie: Yes. The departmental
scientific units were to serve the departmen-
tal development programs. The broad non-
departmental areas of science were assigned
to the National Research Council. In England
where the Research Council type of agency
originated, the principle of division of effort
is still enforced and they have now several
Research Councils; that is, Agricultural Re-
search Council, Resources Research Council,
Medical Research Council, etc.,, which are
free from any departmental control. In Cana-
da this principle underlying the N.R.C. Act of
1916 was unconsciously nullified by Govern-
ment action in accepting items in departmen-
tal budgets that led to building up in depart-
ment scientific units a research council type.
Take, for example, the Department of
Agriculture. There you have a large group of
first-class scientists doing excellent work that
in England would be assigned to their
Agricultural Research Council. The same
thing has happened in other activities such as
metallurgy, astronomy, forestry, fisheries, et
cetera. The result is that the National Re-
search Council, whose Act gave that body
special responsibility for advising the Gov-
ernment, found themselves in a position
where that responsibility had been nullified
in practice by successive governments with-
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out relevant changes in the N.R.C. Act. Being
a pragmatic sort of person, I do not think we
can now say ‘“That was wrong and we must
back up.” I think we have to say, “This is the
way it has developed. The actual work has
been good and co-operation between the
scientists good, so we should now review the
situation and find some workable form of for-
mal operation.”

The suggestions for setting up a scientific
secretariat and science council contained in
my report to the Prime Minister of January,
1964, was my suggestion for a possible solu-
tion to the problem just outlined.

The Chairman: Do you think we have the
same flexibility in terms of recruitment when
scientific research is done in Government
departments?

Dr. Mackenzie: It is my opinion that the
success of the National Research Council in
demonstrating that the atmosphere and flexi-
bility, found in research council organiza-
tions, does make for efficiency, has had over
the years an influence in bringing better con-
ditions and more flexibility into treatment of
Scientists in many government departments. I
believe the situation is far better than it was
20 years ago, but I still feel that normal
departmental procedures will always prevent
the kind of flexibility found in research
councils.

The Chairman: Do you think the work of
all these agencies as they are working now
can be effectively co-ordinated?

Dr. Mackenzie: Yes, I think they can. But it
Wwill require strength to do it. It is like re-
organizing anything else; it cannot be done by
brayer. Vested rights and old prejudices are
often involved. Nevertheless, I think it can
be done.

Senator Yuzyk: We do have a Science
Council in Canada, do we not?

The Chairman: Yes, it will be making
Tepresentations tomorrow.

Senator Yuzyk: Could I ask Dr. Mackenzie
here how optimistic he is about the work and
the role of the Science Council, in general?

Dr. Mackenzie: With regard to that organi-
Zation, which has only been set up for a year
or a year and a half, I think it is too early to
make a judgment of any value. There are
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bound to be early organizational problems,
but I am not pessimistic about long-range
results.

Senator Yuzyk: Are we in a position in
Canada to learn about the research work that
is carried on in other countries, so that we
would not necessarily have to duplicate some
of that work?

Dr. Mackenzie: In my view we are very
well informed on what is going on in other
countries. There are few days in a year when
there are not numbers of Canadian scientists
attending scientific meetings in other coun-
tries of the world, and Canada receives simi-
lar numbers of visitors to her laboratories.
We also have liaison offices in the United
States, England and France, and our scientific
libraries have the important publications
from all developed countries.

Senator Yuzyk: I mean in the broad sense,
do we bring this all into focus in some body
in Canada?

Dr. Mackenzie: Knowledge is of two kinds,
written and personal. The written knowledge
is available in our well-integrated library sys-
tems. The most valuable knowledge comes
from personal contacts between working
scientists, and this cannot be centralized. For
instance, if knowledge were wanted on medi-
cal sciences, the Medical Research Council
can provide both literature and people with
specialized knowledge. The National Research
Council could do likewise in all its various
fields of activity, and so on. While all this
information cannot be located in one body, it
is quite possible and I believe essential that
there be one central body that knows where
and how to get all information.

The Chairman: Is it not also a function of
the Science Secretariat?

Dr. Mackenzie: Yes, that is so. I would like
to emphasize that interchange of current
knowledge, before publication, comes from
personal contact between scientists who know
the work of each other.

Between well-qualified scientists there are
no internal scientific borders, except perhaps
in secret military establishments. Any idea
that we are sitting isolated in Canada and do
not know what is going on in the world is
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incorrect. We are well informed about science Dr. Mackenzie: Optimistic but not
in other countries. complacent.

Senator Yuzyk: Then there is every reason 3 " i
for us to be optimistic, as I have asked of T.h ® Chairman: But there is always room
you? for improvement.

Dr. Mackenzie; Yes. Thank you very much indeed on behalf of

the committee, Dr. Mackenzie.
Senator Yuzyk: You are optimistic; so we
can be too. The committee adjourned.




Second Session—Twent yp-sevmnth P_u‘llmn-m
1967-68

THE SENATE OF © -\NA]JA

PRocmnm s
‘owTHE L LT

SPECIAL cOMMEFMEN
o e
* SCIENCE " J
e "‘"‘“"‘” and report upsn m M. * r
of ﬂ- Fedoral Govermment) ‘ g
) fi o : 4 |

11,;'-'. 1 ll"'w'J_'r' -.-l‘-'.u Wt ' 4L| oo e .H. A A_l-‘i

mmv, nm 13th; MA i e

il =
frut O Lol

Htﬁ *Hf Jj:l-?l-'l Tk

ar n'r_‘

M‘" oo e
B e

1) oty i |
1 i J1|ru'|;_ it 3’1- N T T ‘};-"' ""W e i"!“r'
.l':H .“_|r4n_r H i) rr!',Ja-in_M-‘_‘H"r- .,_!l}-‘-ﬂ .,_ f A.,M u_l '_"_!1._-.“ =
i i J L "*'“W!:: v il '-Jq-f-”iW e

' M*mnmmm:

e '1 n rvL‘-vl"F -‘:1 ~

4JJ41

S8 Res RO

i o
o= 'Ju
|

"-- ik TTI”H‘“I IIL
oo o I



|
|

LY EP ee—" SNSRI [ ——— e — ——————— e e W e ey T — A P - e T R ——— e ———————



Second Session—Twenty-seventh Parliament
1967-68

THE SENATE OF CANADA

PROCEEDINGS
OF THE
SPECIAL COMMITTEE

N

SCIENCE POLICY

(To consider and report upon the scientific policy
of the Federal Government)

The Honourable MAURICE LAMONTAGNE, P.C., Chairman

WEDNESDAY, MARCH 13th, 1968

WITNESSES:

THE SCIENCE COUNCIL OF CANADA : Dr. O. M. Solandt, Chairman;
Dr. H. E. Petch, Member.

ROGER DUHAMEL, F.R.S.C.
QUEEN’S PRINTER AND CONTROLLER OF STATIONERY
OTTAWA, 1968

28091—1



MEMBERS OF THE SPECIAL COMMITTEE
ON
SCIENCE POLICY
The Honourable Maurice Lamontagne, Chairman

The Honourable Sgnators:

Aird ' Grosart MacKenzie
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ORDERS OF REFERENCE

Extract from the Minutes of the Proceedings of the Senate, November
2nd, 1967:
“The Honourable Senator Lamontagne, P.C., moved, seconded by
the Honourable Senator Gershaw:

That a Special Committee of the Senate be appointed to consider and
report upon the scientific 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 require-
ments of the new scientific age and, without restricting the generality of
the foregoing, to inquire into and report upon the following:

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

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

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

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

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

That the Committee have power to send for persons, papers and

records, to sit during sittings and adjournments of the Senate, and to
report from time to time.

After debate,

The Honourable Senator Flynn, P.C., moved for the Honourable Sen-
ator Phillips, seconded by the Honourable Senator Choquette, that further
debate on the motion be adjourned until the next sitting of the Senate.

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

Extract from the Minutes of the Proceedings of the Senate, November
8th, 1967:

“Pursuant to the Order of the Day, the Senate resumed the debate on
the motion of the Honourable Senator Lamontagne, P.C., seconded by
the Honourable Senator Gershaw, that a Special Committee of the Senate
be appointed to consider and report upon the scientific policy of the
Federal Government.

After debate, and—
The question being put on the motion, it was—
Resolved in the affirmative.
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With leave,

The Senate reverted to Notices of Motions.

With leave of the Senate,

The Honourable Senator Connolly, P.C., moved, seconded by the
Honourable Senator Deschatelets, P.C.;

That the Special Committee of the Senate appointed to consider and
report upon the scientific policy of the Federal Government be composed
of the Honourable Senators Aird, Argue, Belisle, Bourget, Cameron,
Desruisseaux, Grosart, Hayes, Kinnear, Lamontagne, Lang, Leonard,
MacKenzie, McCutcheon, Phillips, Sullivan, Thompson and Yuzyk; and

That the said Committee be authorized to print such papers and
evidence from day to day as may be ordered by the Committee.

After debate, and—
The question being put on the motion, it was—
Resolved in the affirmative.”
J. F. MACNEILL,
Clerk of the Senate.



MINUTES OF PROCEEDINGS

WEDNESDAY, March 13th, 1968.

Pursuant to adjournment and notice the Special Committee on Science
Policy met this day at 9.45 a.m.

Present: The Honourable Senators Lamontagne (Chairman), Bélisle, Bour-
get, Desruisseaux, Grosart, Kinnear, Liang, MacKenzie, McCutcheon, Phillips,
Sullivan, Thompson and Yuzyk—(13).

Present but not of the Committee: The Honourable Senators O’Leary (An-
tigonish-Guysborough) and Pouliot—(2).
In attendance:
Philip Pocock, Director of Research (Physical Science)
Gilles Paquet, Director of Research (Human Science)

The following witnesses were heard:
THE SCIENCE COUNCIL OF CANADA:
Dr. O. M. Solandt (Chairman)
Dr. H. E. Petch (Member)
((A curriculum vitae of each witness follows these minutes.)

At 1.00 p.m. the Committee adjourned to the call of the Chairman.
ATTEST:

Patrick J. Savoie,
Clerk of the Committee.



CURRICULUM VITAE OF EACH WITNESS

OmMonDp M. SoLaNpDT—Dr. Solandt (O.B.E., M.A., M.D., D.Sc., LL.D., F.R.-
C.P, F.R.S.C.) was born in Winnipeg, Manitoba. He obtained a B.A. in Biological
and Medical Sciences at the University of Toronto in 1931. He spent the next
two years in post-graduate research under Dr. C. H. Best in the Department
of Physiology, Faculty of Medicine, University of Toronto, and obtained an
M.A. He took his Doctorate from the Faculty of Medicine in 1936 and was
awarded the Gold Medal. He also played on the senior intercollegiate football
team. Following graduation from the Faculty of Medicine, he spent a year in
research at Cambridge and a year as an intern at the Toronto General Hospital.
In 1939, after post-graduate work at the London Hospital, he received the
M.R.C.P. (London) and then returned to Cambridge as a lecturer in Physiology
and a member of the teaching staff at Trinity Hall. Shortly after the outbreak
of war, he was appointed Director of the Southwest London Blood Supply
Depot and continued in that capacity until January 1941. He founded the
Medical Research Council’s Physiological Laboratory at the Armoured Fight-
ing Vehicle School at Lulworth, and became actively engaged in research
concerned with tank design and the physiological problems peculiar to tank
personnel. In 1942, he turned from medical research to the then new field of
operational research and formed the Armoured Fighting Vehicle Section of
the Army Operational Research Group. The following year, he was appointed
Deputy Superintendent, Army Operational Research Group and in May 1944,
Superintendent. He joined the Canadian Army in February 1944 and left the
Army in 1946 as a Colonel. In September 1945 he was sent to Japan by the'
War Office as a member of a mission to evaluate the effects of the atomic
bomb. Dr. Solandt returned to the Department of National Defence in Ottawa
in 1946 to begin planning for a permanent defence research organization in
Canada. This work resulted in the formation of the Defence Research Board
in 1947. Dr. Solandt became the first Chairman of the Board and the scientific
member of the Chiefs of Staff Committee and Defence Council. In 1956, he left
the Defence Research Board to become Vice-President, Research and Develop-
ment, of the Canadian National Railways. In 1963, he left the CN to become
Vice-President, Research and Development, and a Director of The de Havilland
Aircraft of Canada, Limited, and Hawker Siddeley Canada Ltd., and Chairman
of the Board of DCF Systems Limited. In 1966, he left these positions to become
Chairman of the Science Council of Canada and Vice Chairman of the Board
of The Electric Reduction Co. He is also a Director of the Huyck Corporation
and of EXPO 67. Dr. Solandt was awarded the O.B.E. in 1946, and the U.S.
Medal of Freedom with Bronze Palm in 1947. He received the honorary degree
of D.Sc. from the University of British Columbia in 1947, from Laval Uni-
versity in 1948, from the University of Manitoba in 1950, from McGill Uni-
versity in 1951, from St. Francis Xavier University in 1956, from Royal
Military College in 1966, and from the University of Montreal in 1967; and,
an LL.D. from Dalhousie University in 1952, and from the University of
Toronto in 1954. He was elected a Fellow of the Royal Society of Canada
(Section III) in 1948, and an Honorary Member of the Engineering Institute
of Canada. In 1956 he was awarded the Gold Medal of the Professional Institute
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of Canada and in 1961 he received the Civie Award of Merit from the City of
Toronto. He was President of the Canadian Operational Research Society from
1958-60 and a Governor of Sir George Williams University, Montreal, from
1957-63. He was formerly a Governor of The University of Toronto and of
the Arctic Institute of North America, and President of the Royal Canadian
Geographical Society. He is at present a Trustee of the Mitre Corporation,
Boston, a Director of the Canadian Corporation for the 1967 World Exhibition;
a Fellow of the Royal College of Physicians in London, and was elected Chan-
cellor of the University of Toronto in 1965. Dr. Solandt was a member of the
Western Team at the Conference of Experts to Study the Methods of Detecting
Violations of a Possible Agreement on the Suspension of Nuclear Tests, held
in Geneva in 1958. Dr. Solandt has a wide variety of interests, including flying
sand radio. He secured a commercial radio operator’s license before entering
university and worked as an observer with the Ontario Provineial Air Service.
He is married to the former Elizabeth McPhedran of Toronto and has three
children: Sigrid, Andrew and Katharine. He is a member of the St. James’s
Club, Montreal, the University Club, Montreal, the Rideau Club, Ottawa, the
Athenaeum Club, London, England, the York Club, Toronto, and of Bloor
Street United Church in Toronto.

PrETcH, HOWARD EARLE: Date of Birth: May 12, 1925. Citizenship: Canadian.
Place of Birth: Agincourt, Ontario. Schools and Universities Attended: Sarnia
Collegiate Institute and Technical School, Norwich High School, B.Sc. (Honours
Chemistry and Physics), McMaster University, 1949, M.Se. (Physics), McMaster
University, 1950, Ph.D. (Physics), University of British Columbia, 1952, Cam-
bridge University, 1953-54. Scholarships and Other Awards: 1949-52 Research
Council of Ontario and National Research Council Scholarships, 1952 British
Columbia Academy of Sciences Award, 1953 Rutherford Memorial Postdoctorate
Fellowship Awarded jointly by the Royal Society of Canada and N.R.C., 1967
N.R.C. Senior Research Fellowship. Military Record: Served with the Royal
Canadian Air Force, 1943-45. Professional Record: 1948 Summer, Mass Spec-
trometry Laboratory, Polymer Corporation, Sarnia, Ontario, 1949 Summer,
Chalk River Laboratories, Atomic Energy of Canada Limited, 1952-53 Post-
doctorate Fellow, McMaster University, 1953-54 Rutherford Memorial Fellow,
Cavendish Laboratory, Cambridge, 1954-57 Assistant Professor of Physics,
MecMaster University, 1957-60 Associate Professor Physics (Metallurgy), Mc-
Master University, 1957 Assumed responsibility for developing a metallurgy
department, 1958-62 Chairman, Department of Metallurgy and Metallurgical
Engineering, McMaster University, 1960-67 Professor of Metallurgy and Metal-
lurgical Engineering, McMaster University, 1964-67 Chairman, Interdisciplinary
Materials Research Unit, McMaster University, 1961-67 Director of Research,
McMaster University, 1963-67 Principal of Hamilton College, McMaster Uni-
versity. Present Positions: 1967 Professor of Physics, University of Waterloo,
1967 Vice-President, Academic, University of Waterloo. Honours: Honorary
Member of Alpha Sigma Mu, 1961 Convocation Founder of Simon Fraser
University, 1965 Fellowship in the Royal Society of Canada, 1966. Service on
National Science Bodies and Committees: Member, Science Council of Canada,
Member of Science Council Committee on Research in Engineering, Member of
Science Council Committee on Support of Research in the Universities, Member
of Science Council Committee on Annual Review, Chairman, N.R.C. Screening
Committee for Chemical and Metallurgical Engineering, Member, N.R.C.
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Committee on Long Range Programmes and Facilities, Member, Standing Com-
mittee on the Sciences, Association of Universities and Colleges of Canada,
Director, Canadian Organization for Joint Research. Service on Civic Bodies:
Trustee, Ancaster High School Board, 1961-63, Board of Governors, McMaster
University, 1965-67, President of local club of Bruce Trail Association during
early trail-building stages and also a Director of the Bruce Trail Association,
Member, Niagara Escarpment Park Committee, Member, Advisory Board, Great
Lakes Institute, University of Toronto, Member, Editorial Advisory Board, “Sci-
ence Forum”. Membership in Societies: American Crystallographic Association,
American Physical Society, American Society of Metals, Canadian Association
of Physicists, Vice President 1966-67, President 1967-68, Canadian Institute
of Mining and Metallurgy (Iron and Steel Branch), Canadian Research Man-

agement Association, International Union of Crystallography, Royal Society of
Canada.



THE SENATE
STANDING COMMITTEE ON FEDERAL SCIENCE POLICY
EVIDENCE

Ottawa, Wednesday, March 13, 1968.

The Special Committee of the Senate on
Science Policy met this day at 9.45 a.m.

Senator Maurice Lamontagne (Chairman) in
the Chair.

The Chairman: Honourable senators, we
are about to start our second day. We have
the pleasure to receive this morning Dr. O. M.
Solandt, Chairman of the Science Council of
Canada. I do not have to introduce him to
you, as most of you know him.

If Dr. C. J. Mackenzie, whom we had the
pleasure to see and interview yesterday, is
the grandfather of scientific development in
Canada, perhaps Dr. Solandt might be
described as the father, or the son, as he
always has been very interested in these
questions which are basic to our investigation.

We have pleasure also in having Dr. H. E.
Petch, the Vice-President in charge of aca-
demic programs and research at the Universi-
ty of Waterloo, which is a very fast growing
Institution. Dr. Petch may have something to
say later about the research programs of that
highly progressive university.

Unfortunately Dr. Gauvin has become lost
Somewhere, perhaps because of the storm, so
We will proceed without him. I am sure that
he will arrive in due course.

Senator Bourget: This is a good committee
to find him, by means of research.

The Chairman: Dr. Solandt has no prepared
text, but he wishes to speak to us at length
on those problems which are of interest to
him and to us. After that, we will have the
Usual question period. Dr. Solandt.

Dr. O. M. Solandt (Chairman, Science
Council of Canada): Thank you very much,
IYII‘. Chairman. Honourable senators, I would
like to say, first, how honoured I am to be
Invited to appear here. The Science Council
as a group, and myself personally, are tre-
mendously interested in the formation of the

committee. We are very anxious to see that it
should succeed in its work and we are most
willing to help in any way that we can.

I feel that I should begin by giving you Dr.
Roger Gaudry’s apologies for not being pres-
ent. He is Rector of the University of Mont-
real and Vice-Chairman of the Science coun-
cil, and has been very active in its work.

Dr. R. Weir, the Director of the Science
Secretariat, would also have been here today,
I am sure, because the Secretariat is the staff
of the Science Council.

However, both these gentlemen are in Paris
today at the OECD ministerial meeting and
will not be back until tomorrow; so I present
their apologies for their absence.

In deciding on the presentation, we debated
whether the whole Science Council would
descend on you but we decided that probably
would not be a wise idea. It was suggested
that Dr. Petch would come, and he is here.
He represents the academic side of the scien-
tific community, as the vice-president, aca-
demic, of the University of Waterloo. I hope
that Dr. Gauvin will appear soon. He is
manager of the Noranda Research Centre in
Pointe Claire, so he represents the industrial
side.

As you probably know, the Science Council
was planned to have about equal representa-
tion of government, universities and industry
on it. I deliberately did not invite any of the
Government representatives, because you will
be hearing almost every one of them as the
representative of his own particular interest
in the Government.

I should apologize in advance that I did not
plan the presentation so that either Dr. Petch
or Dr. Gauvin would make an independent
initial presentation; but I hope they will
become actively involved in the discussion
and if, after I have finished, Dr. Petch feels
urged to make a statement, I am sure you
would welcome it, and so would I.

Honourable senators, I should begin with
particular emphasis on the fact that the
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Science Council warmly welcomes the forma-
tion of this committee. We have begun to see
that one of the major problems which the
Council will face is the coupling of its recom-
mendations with the politicat action in the
Government. There is no use in the Science
Council making representations, if nothing
happens. There is also no reason why political
leaders should accept the advice of the
Science Council, if they do not understand it.

It seems to me that the work of this com-
mittee will be a major step towards achieving
a broader knowledge, amongst political lead-
ers, of what the scientific community thinks
should be done; and, consequently, a better
understanding in that respect.

I hope that-this will be the beginning of a
continuing outlook. I feel strongly—and I
gather that Dr. MacKenzie expressed the
same views—that this committee might be-
come a permanent one. The needs of science
in Canada will be changing continually and
changing quite rapidly in the foreseeable
future. It will not be possible to come to a
solution of our difficulties and say “If you do
this, it will solve our problems for the next
ten years”. We will be lucky if we find a
solution for one or two years. Therefore I
hope the committee will in some way take a
‘continuing interest in science policy in
Canada.

Mr. Chairman, I should have interjected
earlier, in response to your kind remarks
about Dr. MacKenzie being the grandfather of
§cience and my possibly being the father, that
if you notice similarities between our ideas,
please do not assume that this is collusion. I
did not hear what he said and he has no idea
as to what I am going to say.

Over 22 years now we have discussed the
problem of science policy in Canada at least
once a month and probably more frequently.
Therefore, although we do not agree in every
detail we have at least threshed out a com-
mon understanding. For that reason, you will
not find any fundamental difference in view
between Dr. MacKenzie and myself. I should
add that, as I think you all know, he really
'has made a tremendous contribution, not
‘merely to running the National Research
‘Council in Canada but to the whole evolution
of the scientific community.

' Honourable senators, I planned to give you
today a very broad general presentation of
the background of science policy in Canada. I
will try to avoid details, I will not tell you
anything in detail about the work of the

Special Committiee

Science Council or of the Secretariat. You
have already some material on that and if
there is any further information you would
like I would be happy to appear again.

I hope that Dr. Gaudry will have an oppor-
tunity to appear. Dr. Weir will appear and I
hope also that you will feel quite free to ask
either the Council or the Secretariat to pre-
pare special presentations on any subject in
which you are interested.

Furthermore, I believe your staff should go
carefully over all the material which the
Council and the Secretariat have already col-
lected. On discussing this point in the last few
days, I find there is some detailed informa-
tion in our possession which might be useful
to you. We will ensure that you see it and
have it all available. We do not wish to
invade you with information, as you could
easily become overwhelmed by its quantity.
Nevertheless, we can probably save you both
time and trouble by giving you some of the
information which has been collected and
some of the analysis of it.

I also will not go into the history of the
evolution of science in Canada. I think this is
most important to the understanding of where
we are today, but I am sure you got a thor-
ough analysis of that from Dr. MacKenzie
yesterday, and, as I say, I am sure that the
outlines he gave are very similar to the ones
that I would give.

Before starting on the main discussion, I
would like to begin by defining science. I
think this is quite important. I do not pretend
that my definition is the right one. All I want
is to be sure that you understand what I
mean by it. You do not have to accept it. I
have found that there are, first, many defini-
tions cf science, and I have found that it is
more useful in most discussions to limit the
word “science” to mean: “man’s accumulated
and organized knowledge about himself and
his world”. The word science is often used to
describe a process or operation or activity—
that is, the collection of scientific knowledge;
but, for reasons that I think you may see, it
is more convenient and leads to less misun-
derstanding, if you use the term science
primarily for this body of knowledge which
man has accumulated.

I also think that it is very 1mportant to
recognize that science in this sense includes
both the mnatural sciences and the social
sciences. I feel that the subdivision is an
artificial one. It is a necessary one for organi-
zational purposes, but conceptually we want
to make sure that we do not build an artificial
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barrier between the natural sciences. and
engineering on the one hand and the social
sciences on the other, because they are all
part of man’s knowledge about himself and
his world, and we are in real danger of sepa-
rating our knowledge about the world from
our knowledge about ourselves. Part of our
troubles in the world today arise out of this.

Arising from this definition of science,
there is growing up in the world today a new
branch of science which is called “The
science of science.” When you think of it in
this way, you can see that this is quite logi-
cal. This is trying to accumulate knowledge
and to classify it about how man does in fact
use what he knows about himself and his
world. And this science of science, defined in
_this way, is clearly going to be one of the
Important studies in relation to science policy.
It is really the investigation of science itself
as a social phenomenon: how does it affect
man and his world and his way of life?

I think you could, in fact, say that you on
the committee here are students of the
Science of science, because you are not going
to look into the details of what scientists are
floing. Your concern is to find out what is the
Impact of science on our society. You, I am
sure, will not want to look critically at
Whether the physicists in one university are
doing better physics than the physicists in
another university, but will rather be con-
cerned with what is the importance of
Tesearch for the use of physics in our modern
Society.

.And so I think certainly the object of the
Science Council—and I am sure it is your
Object—is to try to understand the impact of
science on Canadian society and how we can
best use science in the growth and develop-
ment of the country.

As I see it, we are now just on the eve of a
new era in the support and organization of
Science. As I am sure Dr. Mackenzie told you,
in the past scientists just lobbied for the sup-
‘Port that they wanted for science and they
Usually got that support, because up until
now, and I think still, science has been a
‘Good Thing, with capital letters, and also it
has represented a relatively small part of the
national budget. And so it has been supported
relatively uncritically.

1 But now we have a completely new interest
in science, and it is probably worth just
'?)_rieﬂy tracing the goals of this new interest
in science. As I see it, it began really between
the wars when industrial research in Great
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Britain, Germany and the United States first

contributed so much to the economic growth
of those countries. During the period between
the wars people began to see that science and
technology had a major impact on economic
growth. Then, during the second war, we saw
the tremendous contribution that science
made to victory; radar, jet engines, the
atomic bomb and so on. Here for the first
time people began to see that science could
actually solve specific problems, that you did
not just have to let it wander and hope that it
found something, but that it could set out to
solve problems. Radar, for instance, arose in
response to a specific need for long range
detection of aircraft. The jet engine arose
from a specific need for a lighter power
plant, and so on.

Then, of course, after the war we had the
growth of nuclear power based upon the war-
time work on atomic bombs. More recently
we have had the impact of satellites and the
space race.

So, nowadays, everyone is beginning to see
that science is a vital national activity, not
just a hobby for scientists, and that it con-
tributes essentially to defence and to econom-
ic growth and that more recently, as we are
beginning to see, it can contribute to the solu-
tion of social problems.

But as we see it increasing in importance in
our society we are also beginning to see that
it is going to be very costly, that it does, and
will in fact, represent a quite important part
of the national expenditure. This means that
it now comes into direct competition with
other objectives of expenditure, not only of
money but of our rare resources of skilled
people. And as soon as it becomes a major
economic factor, where we have to make
important national choices in the use of our
resources, then to my mind it becomes a

political problem. In some ways the most

important thing that is happening now is
that science policy, which used to be some-
thing that a few scientists discussed quietly,
has now become a major national problem
and one that will be of continuing and grow-
ing importance in our political life.

So, as I see it, the situation that we are
now in is that it is up to the scientific com-
munity to consider how science can serve the
nation and to put forward these views to
political leaders. Political leaders are already
looking to science to help. I think they are
sensitive to the idea that science can do more
for the nation that it is doing now. In fact,
the very formation of this committee is evi-
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dence of that. And then the claims of science
must be put forward and evaluated on both
scientific and political grounds, and out of
these successive evaluations national science
policy will evolve. v

If you view science policy as growing in
this way, then it is obvious that scientific
policy in each nation will be unique, because
the policy arises out of an interaction of what
science can offer and the peculiar national
problems of each individual nation, and so we
cannot look to any country to evolve a science
policy that is suitable to Canada. We have to
grow our own out of this interaction between
the possibilities of science and the needs of
the nation.

Here I want to emphasize that both scien-
tists and politicians are very new in this
game. We in Canada are perhaps a little
newer than others, but every time I get
depressed about the progress of our science
policies in Canada I go and read some of the
literature about the progress of some of the
science policies in Europe or in the United
States and I feel we are not really so badly
off. Everyone is experimenting and struggling
;in 1zlhis new and difficult but very important

eld.

Let us see in a very broad way why any
nation should support science. It seems to me
that the reasons for supporting science can be
divided into three broad categories. First of
all there are the cultural reasons. I want to
emphasize this, because much of what I have
to say later emphasizes the importance of
science in social and economic problems, and
we must not lose sight of the importance of
science as a cultural activity. There are many
people—and naturally they are mostly scien-
tists—who say that science represents man’s
greatest intellectual achievement, that it is the
very pinnacle of our activity. Some of them
go so far as to say that the modern large
accelerator, for instance, is the contemporary
equivalent of the great cathedrals of England.
I would not go that far, but I think we have
to recognize that if we are to be a leading
community and a leading nation culturally,
we must not only cultivate arts and the
humanities but we must also -cultivate
science, particularly pure science or what I
like to call curiosity-directed research—the
term “basic research” now means SO many
things. What we are talking about here is
science directed by the curiosity of some gift-
ed individual which has no immediate aim.
Also in the same category is the support of
the studies and history of the philosophy of
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science and particularly if it is to relate
science fo the modern world.

The second broad reason for supporting
science is economic, and here I do not need to
go into details. We all know that research
leads to new products, new processes, better
management and finally to those innovations
which increase productivity. These add great-
1y to economic growth and in the long run to
the general standard of living in a country. I
will come back to that in more detail later.

The third group, and one which I think has
received far too little attention in the past, is
the application of science to the solution of
the social problems of our nation. Here, I
think, we may look at social problems in a
very broad setting. I like to think of the idea
of human ecology. I am sure most of you are
familiar with the word ‘“ecology,” which
means very broadly the relationship of man
to his entire environment or rather the
interaction of man with his environment. We
need far more people studying ecology and
applying every principle of science, social
sciences as well as natural sciences, to find
out the best way of adapting our environment
to human needs.

This, of course, is principally a problem in
our cities since we are an urban society and
already we are becoming more urbanized. As
we become more urbanized our cities are
barely keeping pace with the growing prob-
lems of transportation, communication, waste
removal, and so on, much less the social
problems of making the city a satisfactory
place in which to live, particularly for the
poor. There is no need here to underline the
urgency of this problem in Canada. We have
seen the difficulties that the United States is
getting into, and I think sociologists there are
beginning to see more and more clearly that a
lot of trouble is due to the fact that the city is
a very unsuitable environment especially for
poor people whether black or white. We have
a little time before we will be faced with the
same problems as the United States, so we
ought to start putting some effort into this.
We see these three broad national reasons for
the support of science.

Now, how does science actually work in our
society? Here I would like to emphasize that I
have been talking about science and not
about research. I would again like to empha-
size that the Science Council is not a research
council and what we have been talking about
is not a research policy but a science policy.
The problem of doing research, which
advances the growing edge of knowledge, is a
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very important one. The amount of research
done in a nation is a pretty good I would
again like to emphasize that the Science
Council is not a research council and what we
have been talking about is not a research
policy but a science policy. The problem of
doing research, which advances the growing
edge of knowledge, is a very important one.
The amount of research done in a nation is a
bretty good measure of its scientific activity.
But the idea that we can accumulate through
our own work the vast knowledge resulting
from the work going on all over the world
would be very foolish.

We must talk about the use of science and
research as one of the elements in a science
Policy. Through science working in the com-
munity and in our society we have come to

OW our scientific community, and this is
not just those people who do research but
Includes all the people who use science as the
Principal stock in trade of their daily work. It

egins most importantly in our schools and if
We do not have good scientific teaching in our
Schools then we won’t be able to use science
lnFelligently because we won’t have good
Scientists. We must also have it in our univer-
Sities where it includes not just research but
the teaching of science. Again in government
the scientific community does not include just
People in research institutions; it includes
many people who are using their science in
daily life and who could not do their jobs
well if they were not good scientists. The
Sﬂme is true of industry where again the
Scientific communities are, or so I like to
think, probably the second most important
element in industry. The most important ele-
Ment is probably the aggressive manager or
entrepreneur. But modern industry particu-
larly, the technologically-based industry, can-
not be successful unless it has good scientific,
Mechanical and engineering support through-
out the organization. Again it is not just
Tesearch and development; it must include
80od management and all the modern man-
agement sciences and all the aids to manage-
H_lent. This includes good science in produc-
thn, marketing and right through to use.

: So much for a background of what science
15, as I see it, and how it pervades the nation.

Let us talk for a minute about what science
Policy is. As I see it, science policy is a broad
s"I.‘ategy for the use of science by the entire
Sclentific community in support of the nation-
al goals. These goals are economic and social.
So our definition of a science policy involves
first of all defined national goals, and this is a

terribly difficult subject. I think it is one that
we should give more attention and more time
to. It involves the study of ways that science
can contribute toward the attainment of these
national goals, and then allocating resources
to science to do this work. Here, as I have
mentioned before, this becomes a competi-
tion, because there are many things that con-
tribute towards the attainment of our national
goals other than science, and the genius of
the politician is to allocate the resources cor-
rectly among these various claims.

Then we come to the allocation of the
resources that are given to science, at the
political level, to the wvarious scientific
applications. Here this becomes partly a
political and partly a scientific job, because
the scientists have to make an important con-
tribution at all levels in these policy
decisions.

One thing we have to remember particular-
ly in deciding on national goals for science is
that, as some famous scientist said, “scientific
research particularly is the art of the solu-
ble.” If you look at the history of the growth
of science, it consists of a series of discoveries
which are made at a time when the general
state of science has advanced to the point
where it appears possible to reach a solution,
and good scientists can usually tell you
whether it is worth putting money into a
particular area or not.

To take a ridiculous example, we might say
that the most important thing in science for
Canada would be to discover perpetual
motion, but if you consulted most serious
scientists they would say that it was a great
idea but they did not see any feasible way of
attacking it, that they had no ideas on how to
go about it, and that it would be better to
drop it.

We have to recognize this kind of inter-
action going on all the time. We see it occa-
sionally in the United States, where Congress
will decide to give more money, say, to
research on cancer than scientists have asked
for because Congress thinks it is terribly
important. But scientists have only so many
ideas as to how to tackle a problem, and as
long as all the good scientists are supported
in pursuing all the good ideas they have,
more money is just a waste of time. So,
money is not always the determinant in how
fast we can go in science.

All these requirements for science policy I
have outlined so far are common to any coun-
try. They are not peculiar to Canada, but we
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have in Canada some special requirements
that we have to consider in formulating a
science policy.

Probably the first of these is the need to
specialize. Every country has a need to spe-
cialize in science, even the United States and
Russia; but, obviously, in Canada we have it
more acutely than most because we are a
highly industrialized country and very large
geographically. Our scientific needs are really
almost as broad as those of the U.S., except
that we have far less need for defence and
space expenditures. In other fields we would
like to do everything they are doing, but we
cannot. Here we run into one of the real
dilemmas in science policy in Canada, and I
think the one that will require the greatest
skill in management, because we have two
conflicting needs.

First of all, as a small country it makes
sense for us to try to use the results of
research in other countries just as much as
we can, because the U.S. does 10 or 15 times
as much research as we do, and many other
countries do more than we do. It is good
research and much relates to our needs. We
know, from long experience, that we do not
use research in other countries effectively
unless we have some research in the same
field going on in Canada.

So, on the one hand, we have this need to
do research in many fields in Canada, as a
coupling device in order to ensure that we
have access to the resources of the other
countries. On the other hand, it is quite clear
that research and the use of science will con-
tribute more to Canada if we become leaders
in certain fields. And, as I see it, all we need
to do is to have a broad base to couple us to
the world scientific community and some nar-
row peaks of excellence where we are world
leaders, and these peaks have to be in con-
nection with unique Canadian needs or
capabilities.

I will not go into the detail of the criteria
here, but obviously we have unique require-
ments arising out of climate, out of geogra-
phy, out of some of our social backgrounds
and problems. High on the list of unique
Canadian resources for supporting science we
must put capabilities, because in areas where
we have especially able people who have
shown themselves to be leaders in the world,
we should make sure we give them support. I
think this problem of specialization may be
one you will want to discuss further.

We also have in Canada, not a unique

problem but an wunusual problem, that of’
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arriving at the optimum distribution of our
support for sciences among the different sec-
tors of the scientific community.

I have mentioned that we have the univer-
sities, government, and industry as the three
main sectors. Traditionally, in most develop-,
ing countries the government naturally has to
take the lead in building up research. Dr.:
Mackenzie outlined to you yesterday the:
excellent way in which the Government, par-
ticularly the federal Government, has led in.
the growth of science in Canada. But, as a:
country gets larger there is every reason to.
believe that this dominance by government
ceases to be a good thing, and that there
should be a wider distribution of activity into
the universities and particularly into indus-.
try. We are just at that transitional point
now. If you look at what has happened in the.
last three or four years, you will see that this:
change is happening. Incidentally, I feel this
is one of the many ways in which Canada can
help developing countries. We can advise
them as to how to support their science and.
achieve this change-over from government
control to a wider base of activity, and in,
achieving this optimum distribution in Cana- .
da now I think there are some obvious princi-
ples that are to be considered. 4

Excuse me, but I have just been handed a:
note, and I may say that this note says ‘that
Dr. Gauvin’s plane could not land in Ottawa
and has had to return to Montreal. So, he will
not be here for the morning meeting. Science:
has failed! i

The Chairman: Or the weather.

Dr. Scolandt: As I was saying, I think there"
are a few broad principles that can guide us
in this decision as to how to distribute scien-
tific support among the different sectors of
the scientific community. The first one is
that basic research, fundamental research,’
has two products. One is new knowledge and-
the other is new scientists; and, consequently,
in general, although there are obvious excep-"
tions to this rule, basic research should be
done in universities or close enough to them
that graduate students can have access to it
and profit from it.

Another lesson that I feel is very impor-
tant, and it can be illustrated by many exam-
ples from Canadian experience, is that
applied research should be done as close to
the point of use as possible. I think this
applies in every kind of scientific research. ‘

Another thing is that I am sure that the.,
broad social ‘uses of science that I discussed’
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very briefly must have their main base in
government. They require long-term con-
certed action and will not prosper if their
central guidance and control lies anywhere
other than in the federal Government.

Then, we have in Canada another special
problem that I feel we have not faced ade-
C_luately, and this is the optimum geograph-
ical distribution of our efforts in science, and
Dgrticularly in research. Here there is a defi-
nite conflict between the need to centralize,
because scientists like to work in large
groups—they find it stimulating and interest-
ng, and, of course, it gives them better job
opportunities, and the fact that decentraliza-
tion of research facilities throughout the
nation can do a great deal to help in regional
development, and in getting the support of
the scientific community.

When I was chairman of the Defence Re-
search Board, the Board deliberately set out
on a policy of decentralization. They have
laboratories from Halifax to Esquimalt,
Including a major one outside Quebec City. I
am deeply convinced that this is a wise poli-
¢y, and in planning future expenditures in
Canada we have to think very carefully of
this balance. I do not mean by this that
everything must be decentralized without
thought, but we must weigh the benefits of
C.entralization against the benefits of decentra-
lizatjon.

Senator McCuicheon:

: Even though that
involves more money?

Dr. Solandi: Yes, even if it involves a little
more money, and even if it involves a little
le_SS than the best situation from the point of
View of the scientists.

Senator McCuicheon:
Need to travel more.

The scientists will

Dr. Solandt: Yes, it will be slightly more
Costly, but I think it is a major factor in the
fopmulation of intelligent national policy for
Science in Canada. We have got to see that
these resources are distributed in the best
Way for the country.

So much for the sort of underlying princi-
bles in arriving at a science policy. The next
thing is to go briefly into the kind of logical
analysis one would go through in arriving at
a policy. Clearly, the first thing is to ask,
“Where are we now?” We have to answer that
Question because . whatever policy we adopt
has to start from where we are today. Fortu-
nately, we are not like the man in the sto-
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ry—I have told it before, and you may have
heard it—about a bewildered tourist in Eng-
land who stopped to ask a local yokel how to
get to London. After a long pause the man
said, “Well, you know, if I were going to
London, I wouldn’t start from here.”

I think we are very fortunate in Canada in
that we are really starting from a good posi-
tion. This is something that I would like to
emphasize, that Canada has really done quite
well in the application of science to national
problems in the past. We have no reason to
be ashamed of what we have done, but we
have every reason to try to ensure that we do
better in the future, and particularly that we
are more flexible and that we adapt the use
of science to changing events more quickly
than we have done in the past, because the
future is going to change even more rapidly.
than has the past.

I will not attempt to go into detail as to
where we are today. The first thing that the
Science Council did when it began work was |
to start a series of what we have come to call
inventory studies, to try to find out exactly:
what is going on.in research in Canada—in
government, in universities, and in industry.
Several of these studies are complete, and
are available to you. Others are in progress,
and we would be happy to give you what
information we have, and to report the state
of their progress.

Having decided where we are now obvious- -
ly the next thing is to decide where we want
to go, and to do this one has to define nation-
al goals. Obviously the definition of national
goal is not a job just for scientists, although
I think they should contribute to it. But, you
cannot plan an intelligent national science
policy unless you know what the national
goals are, because as I see it the role of
science is really to make a contribution, and I
hope a major contribution, towards the:
achievement of these goals.

I will list what I think are some of the
important national goals, without going into
them at all. National unity is probably our:
most important and pressing goal. Then there
are full employment; rising G.N.P. per capita;
elimination of poverty, which carries with it
the perfection of our various welfare system;
improved education; improved health ser-:
vices; help for the Indians and Eskimos, who
represent our special problem in this field;
and a major contribution to world peace, both
by defence and probably even more impor-
tantly through foreign aid. i
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These are just a few of what seem to me to
be the more important national goals. There
may be others that you would wish to add to
this list. :

The next thing is to know what resources
we have available. Here I will not go into
detail, but we have done some studies of the
availability of trained manpower. This obvi-
ously is something to look at because, as I
mentioned before, there is no use in asking
for more money for science, and particularly
research, if we have not got the people. So
far as we can say, from a first look at the
forecast of the production of natural scien-
tists and engineers in Canada, we are likely
to be fairly well off over the next ten years.
The growth of the output of our universities
is very substantial, and we are absorbing the
output quite quickly. But, while there is every
reason to believe that we will have enough,
there may be very serious imbalances within
the total.

One of the most worrying things is the fact
that the output of engineers is not growing at
all. It really has not changed over the last
five or six years, so the percentage of stu-
dents at universities who are taking engineer-
ing is dropping every year.

Senator Desruisseaux: Excuse me, Dr. So-
landt, but would that be due to the immigra-
tion situation in respect of engineers?

The Chairman: Dr. Solandt is speaking
about students.

Senator Desruisseaux: But the number of
graduates of universities has been dropping
off, and there has been a large number of
engineers coming into Canada.

Dr. Solandt: It is hard to know just what
the cause is, and its effect. Are Canadians not
going into engineering because we are im-
porting engineers, or are we importing engi-
neers because we have not got enough of our
own?

The Chairman: It may be also that other
specializations are growing so fast. I am told,
for instance, that the enrollment in the social
sciences is increasing at a fantastic rate. That
might also be an explanation.

. Senator MacKenzie: Do you think it is the
attractiveness of some of the other fields?

Dr. Solandt: Yes, I think so. As a matter of
fact, as I note the statistics, this growth of
the social sciences has not yet been as pro-
nounced in Canada as it is in the United
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States. It is spectacular there. People have
been switching from the natural sciences and
engineering, as I recall, over the last several
yvears. Psychology is the largest and fastest
growing discipline in United States universi-
ties, yet our study of scientists in Canadian
universities shows that we are not producing
enough psychologists to staff the universities.
Forty per cent of all our professors in Canada
are Americans, and I do not mean people
who are educated in the United States; these
are people who were born and educated in
the United States, and who come up here. I
was going to go on to say that while the total
available manpower in natural science and
engineering will probably be adequate, but
with some serious imbalances within the
total, I am not nearly as optimistic about the
social sciences at the present level. But I
think they will increase rapidly.

Senator Sullivan: Dr. Solandt, did you say
“psychologists” or “psychiatrists”?

Dr. Solandt: Psychologists.
Senator Sullivan: Thank you.

Dr. Solandt: We have a very interesting
study on psychology in Canada, which was
started by the Secretariat before the Council
was formed, which you might be interested in
seeing. It is not a very important study, but it
is well done. It shows very lucidly the prob-
lem of supply and demand in a narrow field
of this kind.

Our manpower problem will be serious.
With our tremendous growth in education in
general, we will have to train people to
achieve the things we want. We will need a
lot of guidance and influence to get the train-
ing in the right places and the right kind of
training, but it will be there quantitatively.

The Chairman: Before you go on, have you
observed any specific gaps, for instance in a
whole class or group say, in engineering, in
the universities? Have you been able to go
into that?

Dr. Solandi: No. We have the studies on
engineering in the universities under way
now. In fact a committee is meeting this aft-
ernoon and we hope that out of this will
come some analysis of the problems within
engineering.

The other important resource besides man-
power is money. Here of course we have a
relatively wealthy country. We have an
unfortunate and common tendency to spend
more money than we have, both personally
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and nationally. Therefore, how much money
we have for science is just a matter of priori-
ties. This really is the crux of the problem
—just how much money should be invested in
science.

! It is quite clear that it is a very paying
Investment in many ways and has a very real
claim to a substantial part of our national
resources. As I see it, our real problem is that
the scientific community must make the case
for more money for science. They must try to
make clear what the nation can get if it
Spends more money on science. People such
as yourselves have to make the decision
between spending more money on science or
more on other things.

The next problem is as to how we use the
resources we have to achieve the goals that
we have chosen. This is the problem which
Will occupy the Science Council and the Sec-
retariat, among others, perpetually.

I thought that rather than give you a
detailed analysis of how we achieve the goals,
I might just give you some particular conclu-
sions as to what we ought to do. I would
emphasize that if these conclusions eventually
brove to be wrong, you should regard them
as personal conclusions. If they prove to be
right, then please consider them as conclu-
slons of the Science Council. They do not
come with the authority of the Science Coun-
cil at all but most of them naturally arise out
of the discussions which have taken place at
the Counecil.

The first conclusion is that our total expen-
diture on science and scientific research is
less than the optimum amount. The evidence
for this is not absolutely conclusive. We are
always told that many other industrial
nations are doing a great deal more research
and development than we are and are grow-
Ing faster than we are; but there are also
nations spending less than we are spending
and which are growing faster than we are.
Therefore, we must examine this problem
carefully and not say that the solution to our
Problem is more expenditure. We must look
at each individual demand and weigh its
Value against competition from other
demands on our resources.

I would very much deplore our saying “we
are spending a little over one per cent of
gross national product on research, let us
spend two per cent.” We should look at the
Various applications for money and decide
each one on its merits. I personally have a
firm conviction that when we do this it will
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result in rising expenditure on science in a
general way, including research, and that we
may even get two, three or four per cent of
the G.N.P. in the next twenty years. But we
should not arrive at it by setting ourselves a
financial expenditure goal.

Within this need for more expenditure,
obviously the universities need a continuing
expansion of support for research, to keep
pace with increased registration. If we are
training more and more people in our univer-
sities, if we are going to maintain, much less
improve, the quality, we must spend an
increasing amount in research. We must do
more research and development in Canadian
industry. This represents one of the most
challenging and difficult problems. We cannot
argue some analogy with other nations in the
field of industrial research, because our situa-
tion is very different from that of any other
country, since we have a very high propor-
tion of foreign ownership.

Most of the foreign-owned subsidiaries in
Canada are subsidiaries of technologically
active and alert companies in the United
States, and of some in Europe. Therefore,
most of Canadian industry is surprisingly
competent technically, even where it does lit-
tle on research and development in Canada.
We know from experience in other fields that
we will be better off if we do a fair amount
of research and development right in Canada
and in Canadian industry. I think most
foreign owners are coming to see that it pays
them to do research in their Canadian sub-
sidiaries—but how much is a very important
question. In effect, we are already paying a
great deal for research done in foreign parent
companies. In some cases, the payment is
direct and can be seen and measured. In
other cases it is indirect, because there is no
charge made for the know-how at all.

One of the important things we must look
at in Canada, in connection with science and
industry, is the fragmentation of our industry
brought about partly by foreign ownership.

Secondly, there is the fact that experience,
both in Canada and in other countries, shows
that research done in industry does not pay at
all unless it is carried right through to pro-
duction and use. We have a surprisingly bad
record of continuity in this way. We tend to
say that we are doing some excellent research
and development, that we have produced a
prototype of a gadget of some kind; but no
one ever builds it, so the money is almost
completely wasted. We must recognize that
what we are concerned with in history is the
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process of innovation, not merely research
and development and this process of innova-
tion is not complete until the new product has
been designed, built, and sold profitably. This
process needs a lot of help from science—not
just in the research laboratory but in good
management, in good marketing, and in all
the other details which go to the completion
of the sale and use of the new product. Here
again I would like to emphasize that science
cannot do this by itself. It needs good entre-
preneurs really pushing management.

Another of our problems in Canada is that
we must examine and think of our research
laboratories in the total community very
clearly and try to ensure that in the future
their growth fits in with this new idea of
wide distribution of science through the
nation. There is surprisingly little disagree-
ment with this view. You will find it
expressed when you come to hear the leaders
of the various government laboratories. This
concept of a gradual change in the role of the
federal Government from being an agency
that does research to being an agency which
fosters, stimulates and guides research
throughout the whole nation, is taking place
now, and this is something we must
encourage.

As I mentioned before, the so-called curios-
ity directed to research should be directed
mainly to the universities. But that does not
mean that government laboratories should not
be allowed to do some of it. Government
laboratories must be allowed to do some of
the curiosity research in their particular
fields. I think that research aimed at new
products or processes should be as close as
possible to the point of use. Usually in indus-
try there have been some striking examples
of research on new processes done in govern-
ment laboratories which have not resulted in
any profitable exploitation because they were
not done closely enough to the point of use.

Another problem I would like to dwell on
at a little length, because it is so important, is
that in applied research of any kind, wherev-
er it is done, whether it is in government,
universities or in industry, the first test as to
whether it is good research is whether it is
relevant. That is, if you get the answer, is it
going to solve some important problem, social
or economic? Because, if it is not, then do not
do it. We have in the past tended to carry
over to applied research the criteria that are
used or that are appropriate to basic research.
That is, in the field of basic research the test
is: is it first-class research? You do not par-

ticularly mind where it is going, because if
you knew that you would not have to do it.
It really would not be basic research. But the
test is: is this first-class research? Will it
stand up to international first-class competi-
tion? If it will, then let us support it. But this
is meaningless in terms of applied research.

Applied research may be the finest in the
world, but, if you get an answer that is no
good to you, then forget it. Leave the answer
to those who need it and let us confine our-
selves to the area where we can see the need
in Canada.

Then, finally, among the conclusions as to
what we need to do in Canada, like every
other nation and every other human activity,
we suffer very much in the scientific com-
munity from institutional rigidity. I could
regale you with horror stories about this
related to government, industry and universi-
ties. I am not picking on any part of the
scientific community. I know of nothing more
rigid than the departmental organization of
most of our universities.

An Hon. Senator: Hear, hear.

Dr. Solandi: So, if the universities start
throwing stones at the Government, the Gov-
ernment can certainly throw them back. If
you want stories of institutional rigidity in
industry, they are easy to come by as well.
One of the problems is to try not only to get
the spirit of change but also to organize as
flexible a system as possible so that we do not
just decide, “Well, we have got a rigid set of
institutions not quite suitable to the modern
days. Let us set up more rigid institutions
which will be good for tomorrow but which
will not be good for the day after tomorrow.”

Well, obviously, the next problem is how to
guide the growth of science along the right
lines to meet these needs that I have outlined.
And we have been casting around in the
Science Council and in the Secretariat for
ways to do this. Obviously, we want to try to
find a positive approach. There is no use
going to people and saying, “Stop doing that.
It does not accord with national policy.” It is
better to go to them and say, “Why don’t you
do this, which would be much more impor-
tant, and this is why it would be much more
important.”

Also, there really is remarkably little going
on in science today that we want to stop.
Very little. What we want to do is guide the
growth that we can see in the future along
the right lines, and this is probably even
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more important in the social sciences than in
the natural sciences.

One of the ways it looks to us to be very
Promising is to initiate a series of major pro-
grams. Now, the easiest way, probably, of
understanding a major program, understand-
Ing the idea we have in mind that we are
trying to describe by these words, is to look,
for instance, at Atomic Energy of Canada or
rather at the whole of Canada’s activity in
atomic power, which includes A.E.C.L., Atom-
le Energy Control Board and the N.R.C.—but
it is centred in A.E.C.L. Here you see a pro-
gram which includes basic research in the
universities and a good deal of basic and
applied research in Chalk River. In fact, the
basic and applied research is all mission-ori-
ented at Chalk River. There is also applied
research and development in industry and
Production in industry and use of research in
§a1es in industry. So here you have a program
instituted in such a way that it crosses both
government and industry.

We have visualized the possibility of start-
ing the same sort of major programs in other
selected areas. I would just name the areas
We have been talking about. Space. The
Science Council already made a recommenda-
tion that we should start a space program in
Canada. We already have a lot of work going
on in space. I think you would all be interest-
ed to know that when I was speaking in
Washington a few weeks ago Dr. Van Allen,
Who is one of the most knowledgeable space
Scientists in the United States, said that in his
Opinion there is no question whatever that
Canada is third in the space race, and that,
after the United States and Russia, there is
no other competitor than Canada. This was a
little hard on Britain and France, but this
Wwas his opinion. I do not think I would agree
With it, but it is nice to hear it said. At any
rate, we have really done quite well in this
field, but we need to have a co-ordinated
Program, and it has got to be directed toward
a4 national need.

.We have a need for communication satel-
lites, for resources satellites and for weather
Satellites. At the very least we should be part-
ners in these ventures. This is a good exam-
Ple of the sort of thing that we have already
recommended.

~ We need to start probably several programs
In the field of human environment, human
€cology, and particularly something in the
field of attacking our urban problems.

Transportation is one problem to which we
desperately need to apply more science. We
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have in Canada a unique dependence upon
transportation. We probably spend in total
more than any other country on transporta-
tion. We have not a single good institute of
transportation in a university. We are turning
out very few qualified graduates in transpor-
tation. There are more in transportation eco-
nomics than there are in the natural sciences
related to transportation. Nobody has ever
done a good systems analysis of the entire
Canadian transportation system. We have a
grain collection system that was designed in
the horse and buggy days, and yet it is an
important element in our society. So there
are obvious problems in transportation just
staring us in the face.

The Chairman: Do not forget that Dr. So-
landt was formerly a Vice-President of C.N.R.
in charge of research.

Senator Bourget: Oh, yes, I thought you
had some sort of organization there for
research.

Dr. Solandi: Other areas for major pro-
grams are water resources and other fields
where actual action is going ahead, and in
effect we are already beginning in Canada a
major program in this field. Computer science
and technology—using this in a very broad
way to include all the applications of comput-
ers in information transfer, in supplying
information to industry and educational insti-
tutions, the use of these techniques in educa-
tional technology, the automation in industry
and so on—is an area in which we must iden-
tify our peculiar needs in Canada and concen-
trate our efforts. We are concentrating a lot,
but it is too diffused.

Northern resources development is another
obvious field of importance. The use of
science in technology in foreign aid is one
that I personally feel that Canada can do
more in, although we are doing well. Then
there are other fields that have been suggest-
ed such as food and materials, and so on.

The Science Council’s plan is to recommend
a series of probably five or six broad areas
from this list. There may be others. We hope
to get this recommendation out this summer.
Then we would propose to set up committees,
not just comprised of Science Council mem-
bers but of the best people we can find in
Canada, to try to narrow down the choices
within these fields to sufficiently narrow areas
that they can be acted on quickly and effec-
tively, and then to advise on the broad lines
of organization for implementing each of



54

these major programs. I do not visualize that
you would set up a special office for each
program because some of the programs fall
naturally within the responsibilities of exist-
ing departments. But others do not. They cut
across departments and you might need a
new agency, as we felt you did in the field of
space.

Each program would be planned and guid-
ed by one agency, probably in nearly every
case in the federal Government. As I say, it
might be an existing or a new one. Each of
the programs would involve all the parts of
the scientific community, government, univer-
sities and industry, and they would each
involve all the parts of the scientific mech-
anism, all the stages from basic research right
through to production and use.

Honourable senators, just before I con-
clude, I would like to say that this and other
recommendations by the Science Council have
revealed a gap in government organization
which is beginning to worry us quite a bit,
and I feel that this committee might well
consider it. We might take as an example the
recommendation that there should be a space
agency. The Science Council did not feel that
it was appropriate for it to say to the Govern-
ment exactly the form and the nature of this
agency. This is a matter for decision within
the government organization. Yet, when you
look at it, when this kind of recommendation
comes to the cabinet—and even if they say
“It is a good idea and we ought to do it,”
—they have no uncommitted agency to give
this to for implementation. In the case of
space there are agencies that are already
deeply involved, the Defence Research Board,
the Department of Transport, the National
Research Council and the Department of En-
ergy, Mines and Ressources.

Senator Bourget: What about HARP? What
about the High Altitude Research Program of
McGill?

Dr. Solandt: I was wondering how to
answer that question without making a long
speech. That was the reason for my hesita-
tion. I would be happy to deal with it during
the question period. You see, there is an
organizational problem here and if you give
the task of setting up a space agency to any
one group which is already involved, they are
naturally biased and they feel their particular
interest is the most important one, and you
will probably get recommendations that are
not planned objectively to meet national
needs. What is needed is some uncommitted,
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unbiased group who can go over the whole
field and who can make recommendations as
to how the organization should be set up.
They might suggest that it should be given to
the Department of Transport or the Depart-
ment of Energy, Mines and Resources or per-
haps they might recommend that there should
be a new agency.

This is a very important job because the
success of the Science Council recommenda-
tions depend not on the organization but on
the skill with which it is carried out. But the
first step on carrying out the recommenda-
tions to a particular organization on a policy
for science is to recognize that there really is
not any agency of government suited for doing
this. In the case of space organization the
cabinet set up an ad hoc group within the
Privy Council Secretariat, with the Science
Secretariat leading, and I think they are mak-
ing good progress, but I am not convineed
that an ad hoc group is the right one. I would
like to see some group in the Government
given a continuing responsibility for viewing
specially the whole of government organiza-
tions and certainly the organization of science
because science is a very complex problem
within the Government. It pervades all sorts
of agencies, and certainly the Science Council
as it sees its likely recommendations in the
future is going to be producing a series of
recommendations that are going to require
some adjustment of organization, and some
changes in organizational pattern.

Honourable senators, just to conclude I will
try to sum up. It seems to me first of all that
Canada has done pretty well in the use of
science in the past. We have nothing to be
ashamed of, and other countries envy and
admire the work we have done. We have not
reached any spectacular peaks of achieve-
ment; we have had only one Nobel prize in
science and that was 40 years ago, but we
have maintained a very high average.

Our problem is not to completely reform
science in Canada. It is to start from this
good foundation that we have and adapt it
continually and rapidly to the growing and
changing needs of the country. As I say, we
have to maintain our good base in fundamen-
tal research, and we have to expand it as the
resources of our country expand, and we
have to achieve our main expansion of
science in Canada in its economic and social
applications.

I think the priorities are pretty obvious.
First-of all we must support economic growth
because it is the growth of the economy that
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bays for everything else. If our economy is
not healthy and expanding, there is no use
talking about even fundamental research. The
Second priority must be to support education,
health and similar things. Without education
and without good health we cannot go ahead.
The third priority is to support the various
Projects we have discussed to improve the
quality of our life and the success of our
Society.

Obviously we do not do these things in
Sequence—one, two, three. We have to do
them all at once, and our real problem is to

€ sure we have a well balanced program
because they are all interdependent. If we go
overboard and put too much money into
Social projects, we will not be putting enough
capital into the growth of our industry.
Therefore we have to be sure first of all that
We have a firm foundation in industry. But
then if we do not put enough money into our
Social and research projects we are in danger
of }osing our best people to the United States.
It is really a problem of achieving a dynamic
balance between these three goals: economic
growth, education and health, and improve-
ment of our society. I am optimistic that we
can do it, and I think we can do it without
any revolution; we need to do it by the proc-
€ss of rapid evolution.

The Chairman: Thank you very much, Dr.
Solandt. Some of you yesterday complained
‘_chat our meeting had been too long. I wonder
lf. you would want to adjourn for a few
Minutes or if you want to go on.

Senator Sullivan: It might be a medical
Necessity.

The Chairman: Before we do adjourn I
Would like to ask if Dr. Petch has something
to add at this stage.

Dr, H. E. Petch, Vice-President, University
of Waterloo: I think not. I did not prepare
any statement. However, I would like to say

at I am in substantial agreement with what
Dr. Solandt has said. I think it is only natural
that I should differ in emphasis and on some
Questions of detail, but certainly I am in very
Substantial agreement and would support
What Dr. Solandt has said.

The Chairman: We will adjourn until 11.15.
Adjournment)

UPON RESUMING:

The Chairman: The discussion is now open,

and I will ask Senator McCutcheon to start, if
€ wants to.
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Senator McCuicheon: Mr. Chairman, we
had some discussions yesterday with the
Canada Council about the possibility of
obtaining an inventory of scientists and scien-
tific expenditures in Canada, and I was inter-
ested to hear Dr. Solandt say that the Science
Council, has prepared inventories in certain
fields.

Dr. Solandi: Yes.

Senator McCuicheon: Is it proposed to
carry that right through the whole field of the
natural and social sciences?

Dr. Solandi: We plan to carry it through
the natural sciences and engineering. We
have not made any plan to carry it complete-
ly through the social sciences.

I may just say a word about the relation-
ship of the Science Council to the social
sciences. I personally had always felt that the
Science Council ideally should cover all the
sciences, but that there might be organiza-
tional reasons why it would be wise to sepa-
rate the natural from the social sciences.
However, even if they were separate the
Science Council would have to deal with
those aspects of the social sciences that were
immediately adjoining the natural sciences, if
you like, even if there were an overlapping in
responsibility. I say that because, particularly
when you look at problems like the develop-
ment of our cities, you just cannot hope to
tackle these separately from the point of view
of the natural and the social sciences. As you
see, in the Act there is nothing that either says
it should cover the social sciences or it should
not.

Senator McCutcheon: No, it refers to the
social aspects of life in Canada.

Dr. Solandi: Yes. This was deliberately
done in order to permit it to evolve whichev-
er way seemed sensible. We have been seek-
ing to cooperate with the social sciences as
much as possible, and the only active co-
operation we have is in a study of federal
support of research in the universities, which
is now going on under Dr. Macdonald, former
President of U.B.C. Dr. Gaudry is the Chair-
man of the Science Council Committee that is
doing it, and I would hope you might invite
him to come and report on that study at some
time in the future. It is getting close enough
to completion, I think, that within a couple of
months’ time they could report. It covers the
natural sciences, the social sciences and, to
some extent, the humanities in the
universities.
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Senator McCuicheon:
universities?

But only in the

Dr. Solandi: Yes, only in the universities.

Senator McCutcheon:

And only federal
Government support?

Dr. Solandt: Well, no, it is going to look at

all the sources of support for research. Curi-
ously enough,. ..

Senator McCutcheon: Including, let us say,
U.S. support?

. Dr. Solandi: Yes, because it is quite an
important element.

Senator M¢Cutcheon: But still that will not
give you the full inventory?

Dr. Solandt: No, it will not really be a com-
plete one, but I think myself it will be quite
complete enough as a guide for policy. In
these fields you do not really need a 100 per
cent inventory to know what is going on; 80
per cent will give you a perfectly good feel.

The Chairman: Are you making arrange-
ments so that this study will be followed
up and will be made more or less on a con-
tinuing basis after it is completed?

Dr. Solandt: No, we have not made any
such arrangements, but I think they should
be made.

Senator MacKenzie: Have you had any
unhappiness indicated on the part of those in
the humanities, due to the connotation of the
Science Council and scientists being in charge
of the study?

Dr. Solandi: There were indications of
some unhappiness.

Senator MacKenzie: I would expect that.

Dr. Solandt: But then we arranged to have
a representative group from the social
sciences and the humanities put on Dr. Gaud-
ry’s committee, and in the working group
under Dr. Macdonald also to have social
scientists added. The reaction I have got
unofficially from the universities since then is
excellent. It is amazingly good. In fact, half-
a-dozen universities told me that initially
they were not looking forward to a visit from
Dr. Macdonald and his team and that they
could see all sorts of problems. However, aft-
erwards they said, in each case, “It went off
extremely well. They understand our prob-
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lems”. They felt they communicated well. So,
I am quite optimistic about the result of the
study, which did start with quite a little
friction.

The Chairman: I have asked Senator
McCutcheon to lead off the discussion this
morning, as I will ask other members to do
the same at our future meetings. So, honoura-
ble senators, if you would let Senator
McCutcheon ask all his questions first, then
we will try to have a fair distribution.

Senator McCuicheon: In connection with
these inventories that you said would be
made available to us, would it be more than
simply a set of figures, or will there be
included a view of the Science Council as to
whether or not a particular area is being ade-
quately covered?

Dr. Solandi: So far they have been done by
consultants and have been published. Of those
which have been published the major one is
Physies in Canada, which was done by the
Canadian Association of Physicists. The team
was led by Dr. Rose, formerly of N.R.C., and
it was published with their comments on
what was right or wrong, but with no com-
ments from the Science Council. Our idea
was, and still is I think, that we would try to
get a reasonably complete inventory before
we tried to make comments, because it is
pretty difficult to say whether there is too
much or too little physics in Canada until you
know how much there is of other things and
what the conflicting claims on the resources
are.

Senator McCuicheon: You referred to your
curiosity-directed research. Obviously, that
research will not necessarily be of special
utility to Canada, and you referred to the
importance of the applied research being
directed, as far as possible, to unique Canadi-
an objectives. At the same time, Dr. Macken-
zie emphasized yesterday—and I think you
touched on it—the debt that we owe in Cana-
da to research and development which is
undertaken in other countries, because scien-
tific developments become quickly available
to the whole scientific community, if they
want to take advantage of them.

You may prefer not to say anything on this,
but I was wondering in which category you
would put the HARP project, whether we
took the proper decision or whether there is
not some obligation on Canada to pursue a
project like that, particularly when it does
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receive substantial support from probably the
leading nation in research and development.

The Chairman: You have the next half

hour, Dr. Solandt!

Senator Bourget: Do you have a long
Speech to make on that?

Dr. Solandi: I should say that I am some-
what unhappy with the ultimate result in the
HARP situation, although I do not think it is
at all catastrophic from the point of view of
the Canadian scientific effort. That is, HARP
Was an interesting exercise in applied science,
not in fundamental science. It can be used as
a research tool in various kinds of quite fun-
damental research, particularly in the upper
atmosphere. It really has no unique use in
Canada. The only reason for backing it in
Canada would be that it was an idea that was
exploited in Canada. I may say it was not an
idea that arose in Canada, because the first
firings of this kind, as far as I know—and
they probably were not the first, there were
brobably others done in other European coun-
tries—were done in England in 1943 or 1944
When I was with the Army Operational Re-
search Group. We were responsible for the
Scientific side of them. They were done at
Dover using a 16-inch gun firing an 8-inch
shell which got up to 100,000 feet, and which
Was used for upper atmosphere research. It
Was a very interesting problem.

When the first intelligence arrived about
the V-2 rockets it was realized that no one
knew enough about the upper atmosphere
above 30,000 or 40,000 feet to know how far
they would go, and what the trajectory would

e. This was a project to get meteorological
data up to 100,000 feet and it worked very
well.

The whole HARP project was an integral
bart of a project carried on by the Canadian

rmament Research and Development Estab-
lishment (CARDE), and it was based on tech-
Nology evolved over several years. There was,
first of all, the Sabot technique which General
_MCNaughton had a great deal of confidence
In, and which was developed by a team at
CARDE. This is a technique using a dis-
Posable lining to fire a sub-calibre module
from a big calibre gun. This presents all sorts
of problems, such as finding the right propel-
lant in order to achieve the velocities neces-
Sary, and then the development of all the
telemetering to get the messages back from
these things in space. It is quite a difficult
Problem to get radio transmitters that will
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stand being fired from a gun. That work was
again done at CARDE.

What Dr. Bull did was the very original
development of what was going on, so I think
it is a great pity that it was not kept within
the Canadian defence program and guided
and developed intelligently. It got out of the
defence program and got treated in a way
that was out of all proportion to its relative
importance. I think it was something which
could have been developed quite modestly
and intelligently and successfully within our
program.

I hope I have conveyed that it was the
right idea, that it is a good idea. It is an
interesting bit of applied science, but it is not
desperately important to Canada. I think it
has been given prominence out of all propor-
tion to its real importance. The team has done
excellent work. They are first-class engineers
and scientists. As far as support from the
United States goes, it looks like big money to
us but it is just the crumbs from the great
man’s table, so far as they are concerned.

Senator McCuicheon: I appreciate that, but
it is more substantial support than we were
giving.

Dr. Solandi: Yes.

Senator Bourget: Is McGill completely out
of the program now?

Dr. Solandt: I think so. I could not answer
that authoritatively, but I am pretty sure it
is.

Senator Bourgeit: And from what I have
learned of the project, the University of Ver-
mont, or the United States Government, have
bought, or are supporting financially, the
organization now.

Dr. Solandt: Yes, and I see that they are
doing firings in Barbados now, with support
from the British.

Senator McCuicheon: Yes, one of the Brit-
ish universities has come in and is providing
money.

Dr. Solandi: To my mind, this is an ideal
way of using the HARP project. They are
using it as a research tool. They are not pay-
ing for the development of the technique.
They are just using it as a research tool.

Senator Bourgei: Because they had a good
young group of engineers in ‘basic research,
and I think it was a very interesting program.
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Dr. Solandt: It was.

Senator Bourget: And I was wondering
why our Government let it down.

Dr. Solandt: Well, I think it would be more
appropriate to ask the agencies that.

Senator Bourgei: I know, but I just wanted
fo get your reaction to it.

Dr. Solandt: Well, I would agree with you
that this was a very competent group of
bright young people, and my reaction to a
group like that is always this: if you do not
feel like supporting what they are doing then
try to find something more exciting for them
to do that is important. This is going to be
one of our continuing problems in Canada.

Senator McCutcheon: We have lost a good
group of people.

Dr. Solandt: I am not sure how many we
have lost.

Senator McCuicheon: I do not know how
many either. The newspapers carry various
numbers.

Dr. Solandi: There have been various
reports as to the number that have actually
gone.

Senator McCutcheon: As I recall, from
quickly reading some of your recent speeches,
you have expressed some regrets about the
abandonment of the Arrow program. Would
you like to elaborate on that?

Dr. Solandt: Yes, I have expressed regrets
on the abandonment of the Arrow program
because, to my mind, it was, first of all, such
a far advanced project that it attracted the
interest and stimulated the imagination of all
sorts of scientists and engineers in Canada. It
was raising the standard of industrial capabil-
ity in all sorts of industries as subcontractors.
I am quite sure that the negative effect when
it was cancelled was very large, and it spread
throughout industry and throughout the
research community.

Being wise after the event, I think the mis-
take that was made in this case was to try to
do everything in Canada, and make every-
thing brand new. The airframe, the engine,
the radar, the fire control system, and all of
the electronics—everything was new. It
would have been far wiser to plan a much
less ambitious program, doing possibly only
the airframe or, at least, only the airframe
and engine, and putting in equipment that
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could have been bought elsewhere. If this had
been done I think it could have been carried
through.

I am quite sure that if you did an economic
analysis now and showed what we paid for
the other aircraft that we had bought instead
of the Arrow, and of the loss of production
not only in the aircraft industry but in a lot
of related industries, history would show that
the country is worse off economically because
of the cancellation of the Arrow. But this is
only a hunch. I have not seen an economic
analysis. No one has tried to do it. But, I do
feel that we have got to avoid that kind of
thing in the future. We must try to do some
big and exciting things, but we have got to
try to be damn sure they are within capabili-
ty, and that we do carry them through to
completion.

Senator McCuicheon: It is a little better in
those cases to err probably on the side of
over-expenditure than on the side of
under-expenditure?

Dr. Solandt: I think so.

Senator McCuicheon: I notice, Dr. Solandt,
that you made no reference to medical
research. Was that deliberate?

Dr. Solandi: Well, I did mention...

Senator McCuicheon: You mentioned it as a
second priority—education in health.

Dr. Solandi: Yes, it was one of the priori-
ties. This was because you will be hearing
from Dr. Malcolm Brown who will give you a
complete outline of what is going on. Inciden-
tally, in that field the Medical Research
Council has been keeping, and it continues to
keep a very good inventory of what is going
on in medical research.

Senator McCuicheon: But this will be a
field that you will touch on in your recom-
mendations to the Government from time to
time, at least so far as priorities are
concerned?

Dr. Solandi: Yes.

The Chairman: It is included within the
scope of your activities?

Dr. Solandt: Yes, we certainly visualize it
as being in the scope of our activities.

Senator Thompson: But you do not include
that in the list of priorities you gave us.
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Dr. Solandi: No, because this list of major
bPrograms is envisaged as an addition to what
We are now doing in order to stimulate
growth in new directions. It is not intended to
exclude a continuation of what we are doing,
or even an increase of what we are doing. We
flid not put health services in that list because
it is already going well, but it should be
continued and expanded. Here I think it is
Important to think not just of medical
research. This is another important problem,
and we must think more and more of the
health services as a whole.

Senator McCutcheon: Would you agree with
the national goals as set out by the Economic
Council of Canada, speaking broadly? You
made the point that our work in this field
must be directed towards national goals. That
Implies that the first thing which must be
determined is what the national goals are.
The first report of the Economic Council
Spent quite a bit of time on that. Would you
broadly agree with those goals?

_Dr. Solandi: Yes, and the Science Council’s
View is that we should work very closely with
the Economie Council. Dr. John Deutsch was
one of our members from the beginning, and
_Dr. Smith is also a member. We are increas-
Ingly having the staffs work together, and we
Would accept their economic goals as those
that science should work towards. I think the
€conomic goals are not the whole story.

The Chairman: I understand also that the
Economic Council will devote its annual
Teport this year to science and technology.

Senator McCuicheon: I see.
The Chairman: So that will complement it.

Dr. Solandi: I have already seen their
Working paper on it and we are having a
Meeting with them in two weeks.

Senator McCuicheon: Economic goals are
Not necessarily the only goals, but are the
rst priority in your assessment of priorities?

Dr. Solandi: I think so, because if we are
not successful economically we cannot have
the resources to do anything else we want to
do. I do not rate them as being the most
Important in the sense that this is what our
8reatest aspiration should be, but I think they
are the base from which everything else
arises,

Senator McCuicheon: They are at the bot-
tom of the pyramid.
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The Chairman: According to your definition
of mission-oriented research, it seems to me
that this is where you will want to get, as a
science council, the views of scientists in. the
life and physical sciences, but also those of
economists and sociologists, in order to. better
define the general priorities, even in the field
of the physical and life sciences?

Dr. Solandi: Yes.

The Chairman: Are you taking steps to get
that kind of collaboration for your definition
of priorities?

Dr. Solandi: What we hope to do, having
defined these broad areas, and having formed
committees which would include social scien-
tists and economists, is to define more specifi-
cally what we want to do. It is all very well
to say that you want to study and improve
the modern setting, but you cannot start a
program of action on a statement like that.
You have to focus down to something of man-
ageable size, and it is at that stage that I
think you want all the different disciplines
coming in.

Senator Grosari: Dr. Solandt, I believe you
gave “national unity” as the first of your
national goals and priorities. How would you
relate this to scientific policy?

Dr. Solandi: I do not think that it is an
area in which science has a critical contribu-
tion to make. I think it can contribute in
some ways. Probably one of the most impor-
tant ways is in our mechanism of communica-
tion. Because we really do have a remarkably
homogenous scientific community in Canada.
In any particular discipline, the French-
speaking scientists and the English-speaking
scientists know each other intimately and get
along well. So this is a very important thing.

The Chairman: Would you not say also that
this is perhaps where the social sciences and
the humanities have the greatest contribution
to make in this field?

Dr. Solandi: Yes, they have a very large
contribution to make.

The Chairman: For instance, I remember
that before the Royal Commission on Bilingu-
alism and Biculturalism started its work, the
social scientists in Canada had never worked
together on such problems, and in many cases
did not even know each other. And yet, some
of us are surprised at the limited knowledge
we have in this area.
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Dr. Solandt: But I think this was not true
in the physical sciences, in mathematical
science, and so on.

>

The Chairman: No, no.

Dr. Solandf: You might like to say some-
thing, Dr. Petch?

Dr. Peich: Not on this particular point.

Senator Thompson: In one of your speeches
you suggested that the scientific backgrounds
of the English-speaking and French-speaking
Canadians are different. It is suggested that
English-speaking Canada has a prosaic and
rather safe approach to science, not terribly
imaginative; whereas the French-speaking
Canada has more vitality and, again perhaps
because of other reasons, has gone into social
science; but you were expecting that it would
bring the vital imaginative approach in the
more frue sciences at a later date, and you
see it developing now that there are more
French-speaking scientists coming into scien-
tific research.

Dr. Solandt: I am sad to say that the statis-
tics of the rapid growth of science in French
Canada indicate a great preference for the
social sciences rather than for the natural
sciences and engineering. I do not mean by
this that there are not extremely able leaders
in every field of science in French Canada,
but I had rather expected to see much more
growth of the natural sciences and engineer-
ing, much more rapid growth than there has
been.

* I still support what I said before, that the
French scientists, and particularly the social
scientists, and the ordinary educated French
Canadian, seems to me to have a more lively
interest in life then the English Canadian.
Probably, in the speech you referred to, I
think I compared the two subways, Toronto
and Montreal, as an example of the difference
in culture—and I am sufficiently a Torontoni-
an to think that the Toronto one is very good.

Senator Grosari: In regard to what you
said in the historic perspective, the increase
in interest in the hard sciences in Quebec has
accelerated greatly in the last few years, in
the long-run respect?

Dr. Solandt: There is no doubt about this,
but what I said is that I am unhappy to see
that the undergraduate registration in the
universities .does not reflect a very rapid
growth. I think there is greatly increasing

interest in them but students are not going
there yet.

Senator Bourget: Is this the case for a poly-
technic, for instance? I graduated in 1932 in
polytechnic and we were only 24 who gra-
duated. Last year there were 275 or 280. It
has been growing all the time. I think it is
the same case at Laval, though I am not too
sure, and you can correct me if I am wrong.
In the Province of Quebec in general, I think
there have been more students in applied
science faculty, like polytechnic, and Laval?

Dr. Solandi: There has been a good steady
growth. My point was that with the tremen-
dous increase in interest in industrialization
in Quebec in the last five years, I would have
expected this growth to accelerate.

The Chairman: I think this situation is
explained partly by the fact that the growth
in the physical and life sciences preceded the
growth in the social sciences. I am sure you
remember the period when social sciences
were more or less identified with heresy in
the Province of Quebec. I do not need to give
you any dates.

Senator Bourget: Or names.
Senator Grosart: Or any specific example.

The Chairman: At that time very few stu-
dents were going in for the social sciences.
The situation has now become more normal,
but in the process, and relatively speaking,
the social sciences are recruiting more than
the other sciences.

Senator Desruisseaux: If we take compara-
tive figures of the increases in the other prov-
inces, we find that we are not doing as well
as we should?

Dr. Solandt: I think that is so.

Senator Grosari: You have rightly empha-
sized the importance of the political decision-
making process in the selection of priorities.
We seem to be doing research into other mat-
ters. We have the Economic Council, the
Science Council, and so on. Are we doing
enough basic or applied research into the
efficiency of the political decision-making
process, as it applies to scientific policy?

I am not asking you to comment on the
efficiency of the process, but on the research
that is being done. I have tried to raise this
with most of our political scientists but I find
they are almost all on the opinion level, rath-
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er than on the scientific, directed to the scien-
tific efficiency of the system.

I asked the question yesterday and the
answer was given, “Well, the alternative to
our system is dictatorship.” I do not believe
that to be so. I believe there are other alter-
hatives to our particular system of political
decision making such as the American sys-
?em. I am not advocating it, but I am asking
if there is sufficient research today into our
own political decision-making system.

.Dr. Solandi: I am not really qualified to
8lve you a good answer on research by politi-
cal scientists. From what I know I would say
?haft research in Canada on this kind of thing
1S Inadequate. I do know that particularly in
the United States and to a considerable extent
In Britain and to a lesser extent, to my

owledge, in France, there are groups whose
approach is that of the operational research
Worker or systems analyst, who is working at
Political systems, and they are looking at the
Dolitical systems in the kind of quantitative
terms—or trying to—that you describe. So
there is research going on in these fields, but
SO far as I know very little is being done in
Canada.

Senator Grosart: And in France, too?

Dr. Solandi: Yes. Most of the work I know
about is in the United States, however.

_ Senator Grosart: This is just a minor ques-
tion, but we have in the federal Government
a standards and specifications office. I have
Mmade some inquiries as to the way it operates
and it seems to me that at the moment it has
2 very minor status in the hierarchy of the
Government. It seems to be at the moment

alfway between Defence Production and the

Canadian Transport Commission. Is this an
efficient operation or is it important, this
Specifications and standards operation within
the federal Government?

Dr. Solandt: Well, it certainly is important.
I do not know enough to really be able to
Comment authoritatively on how well it is
fllnctioning. That is an area with which I
have not had much personal contact.

Senaior Grosart: One of the reasons I asked
the question is that we often hear, as we
hearq yesterday, questions about automotive
Tesearch, automobile safety, and so on. So far
as I know we are not in Canada doing any or
Yery much research in that line. We are rely-
Ing upon the Americans.

Dr. Solandi: Yes. So far as I know that is
true.

Senator Grosari: Should we not be doing
more of our own research in this field?

Dr. Solandi: I think I would be willing to
accept the American efforts in safety and
other things of that kind. If we put effort into
the automobile field or land transportation
field, I would much rather see us put our
effort into developing both improvements to
existing vehicles and new vehicles suited to
our climatic problems.

Senator Grosari: That was really my point,
Dr. Solandt, because a New York State study
that I saw recently is only partially applica-
ble to conditions in Canada.

Dr. Solandi: Well, I think it is a great pity
that we have not devoted a fair amount of
effort to becoming the world’s leaders in cold
weather and over-snow transportation. We
have had several goes at it at different times
and we have done fairly well—mostly through
private enterprise; for example, Bombardiere
in Quebec and Robin Nodwell in Calgary. To
my mind this is a good example of the kind of
specialization that I was talking about. But
if we try to meet the United States auto-
mobile industry head on, there is no contest.
But they have failed to specialize in things
like cold weather operation and over-snow
transportation, and so on. Therefore, there is
room for us to do something in these fields
which might be very useful.

Senator Grosart: I believe we have done
some pioneering in road engineering in
Canada.

Dr. Solandt: Yes, I think some.

Senator Thompson: May I follow on this
question, Mr. Chairman? I noticed that one of
Dr. Solandt’s “hobby horses,” as he referred
to it, is Arctic research. I hope I am not
taking this out of a confidential speech, but I
understand that you have rather deplored the
withdrawal from the Arctic of the defence
forces, suggesting that defence research
geared to indigenous industry would be far
more productive and is the particular kind of
industry that we should be concerned with,
and that this particular kind of industrial
research should be geared to our climatic
conditions. Following that logic, it would
seem that you would still like to see a greater
emphasis placed on defence research in the
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Arctic than there is at present in the Arctic.
Would you like to elaborate on that?

Dr. Solandi: I think that one could use
what I just said as a good example. I would
have far preferred to see the Canadian
Armed Forces spending their money on per-
fecting an over-snow vehicle than on perfec-
ting—what was the memorable vehicle?

Senator McCutchecon: The bobecat.

Dr. Solandi: The bobecat, yes. Curiously
enough, the bobcat project started out as an
over-snow vehicle project over 15 years ago,
but it got lost along the way.

The Chairman: In the snow.

Dr. Solandt: But my point here is that,
while an over-snow vehicle is not a prime
requirement for Canadian services, it is
nonetheless an important one. It is a very
minor requirement for, say, the Americans,
but I am quite sure that if we developed the
best over-snow vehicle in the world they
would probably buy it from us, whereas if we
developed the best ordinary battlefield carrier
we would be running into direct competition
with the United States because this is one of
their prime requirements. Even if our end
product were the best, tthey would not buy it
because theirs would be very good as well.

Senator Lang: Dr. Solandt, I presume that
Canada now has quite a large financial stake
in nuclear research and in the development
of certain types of nuclear reactors. I also
assume from things that I have read in the
press that perhaps we have encountered
difficulties at Douglas Point recently in the
practical application. I noticed, again recent-
ly, that we lost a contract for a nuclear reac-
tor in Argentian and another for one in Ger-
many as well, I believe. In the final analysis,
so far as purely monetary aspects are con-
cerned, I imagine that the success of our
nuclear programs would depend on whether
we take precedence in certain fields here and
are able to export our technology after devel-
opment of it at home. I wonder if you could
give me and the committee any comments of
yours on our present position in this field.

Dr. Solandit: I would be glad to give you
my own views. I am sure you will get views
from Lorne Gray of Atomic Energy of Cana-
da Limited. As I see it, Canada chose to make
a major effort in the field of atomic energy. It
started, as you know, during the war, and we

have followed it up and have been successful.
We have produced some of the best experi-
mental research reactors in the world and we
have produced, in Douglas Point, what I
think is a very good power reactor. The trou-
bles at Douglas Point, as I understand it,
have had nothing at all to do with the nuclear
elements of either design or fabrication. They
have all been failures in auxliaries, particu-
larly pumps. This is so often the story of
nuclear reactors that the problems are with
what appear to be the rather normal compo-
nents of the system than with the nuclear
components.

But I feel quite strongly that we now have
got so heavily and successfully into nuclear
power that we should reinforce our successes
and make sure that we are competitive. I
think our problems are more at the industrial
production end of the system than they are
with either the nuclear physics or the engi-
neering design. This is where the older, more
mature industrial economies such as Germa-
ny, Switzerland, France, Britain and so on
have this more solid foundation for the con-
struction of things like pumps and so on. Of
course, we tend to buy a good many of them
from the United States. However, to sum it
up, I think we have got a good lead in this
field and it is important for us to reinforce
our success and to stay in the lead. The rea-
sons why I think we should stay in it are,
first of all, that we are important producers
of uranium and will be probably even more
important in the future. We are producing
reactors that use natural uranium and so they
can use uranium from Canada whereas many
of the others require a mixed uranium that
they have to buy from the States. In addition
we will be major customers for nuclear reac-
tors ourselves. We are going to have quite an
industry just building the ones we need for
our own use.

Senator Grosari: How far away are we
from commercial use of nuclear development
as power?

Dr. Solandi: As power? Well, Douglas Point
was delivering something like 150 megawatts
over the peak of Christmas this year and tided
Ontario Hydro over a very difficult peak. So
we are there now.

Senator Grosari: How competitive was this
pricewise with hydro or coal?

Dr. Solandt: I have not seen final figures
but in the United States they consider their
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more modern large plants are thoroughly
competitive. As you probably saw, the future
orders in the United States call for 50 per
cent nuclear power, and there is every reason
to believe that the new big plants being built
in Canada, at Pickering outside Toronto and
Quebec, will be thoroughly competitive.

The Chairman: At least with thermal

bPower—with coal.

Dr. Solandt: Yes. With coal and any hydro
developments there is always a difficulty of
transmission. But nuclear plants have the big
adyantage that you can put them near the
boint of use. Hamilton Falls, for example, is
not in a very convenient location.

" Senator Bourget: How serious is the situa-
tion regarding young engineers and scientists
}eaving Canada to work in the big companies
In the United States in the research field, and
In other countries, but particularly in the
United States? '

Dr. Peich: Well, it is one with which we

ave been concerned. I am not perhaps as
concerned as others because coming from the

niversity of Waterloo where we have a co-
Operative system that allows the students to
become very familiar with what Canada has
to offer, we find now that fewer than one per
cent of our engineers take jobs outside the
country. This is one of the tragedies of the
Cancellation of such things as the Arrow pro-
Ject. T have never been and I am not in a
Dosition to evaluate it as a defence weapon,
but I think the country has lost very heavily
by its discontinuance. I was very close to
both the metallurgical industry and the elec-
fronics industry at that time and I feel we
ave not yet regained the impetus in those
two industries that we lost on the cancellation
of the Arrow project. We were gaining an
€xperience in these industries which if the
Arrow project had continued on would have
Mmeant that we would have competed very
Wwell and very favourably and I think could
have built up a considerable competence in
these fields. In the metallurgical field where
We are basic producers—we ship the material
out in ingot form—the Arrow project gave
8reat impetus to developing secondary indus-
try particularly in the use of such things as
titanium and magnesium. If this project had
continued it would have meant that we would
have seen much more development in second-
ary industries than we have. It is the loss of
exciting projects like this that cost us consid-

erably in terms of our very best manpower
because our best people tend to be excited by
these projects. It is the challenge of the pro-
jects that interests them. This is where we
are lacking. There is lots of what I call bread-
and-butter engineering in Canada but there is
not very much to interest the top 15 per cent
of our graduates in applied science.

Senator Bourgei: Taking into account the
research field, they feel perhaps they have a
better chance to learn more in this field in
the United States than in Canada?

Dr. Peich: It is not that it is better
research, but it is a chance to take part in a
really challenging technological development
that costs us our applied scientists and engi-
neers. We have very few projects that present
this sort of challenge to our young people. It
is very difficult to get started even in compa-
nies now starting R. and D. laboratories. It is
difficult to attract young people because they
realize—perhaps they have their Ph.D.—they
have a great deal left to learn and they know
that if they go into a big R. and D. establish-
ment in the United States they will be sur-
rounded by people who have a great depth of
knowledge and technique. So they realize that
they will be learning for years. If they accept
a position in one of our Canadian R. and D.
establishments, they know they will be close
to the top man and there is a possibilty or a
danger that they will stop learning here. This
is very serious.

Senator Desruisseaux: This will affect the
thinking and the stability of the young
scientists?

Dr. Peich: Yes, it does.

Dr. Solandi: Apropos of your remark, I was
in the manned space center in Houston, Tex-
as, recently and they support the view that I
had often heard from Hugh Dryden, who
used to be second-in-command in NASA, that
the United States space program received a
major impetus from the cancellation of the
Arrow project. Of the 200 scientists involved
in their program, 40 came from Avro and
most of them are still there, and at the
manned space center out of the half-dozen we
met, three of them were from Avro. I might
say they were all Englishmen—not Cana-
dians—who had come to Canada intending to
stay.

Senator Phillips: You mentioned that one of
the major programs should include research
policy in transportation. Being well aware of
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your experience in this field, I would like to
have your views as to the form this study
should take. In other words, what we should
be doing in the research field.in Canada.

Dr. Solandt: Well, I might just say a brief
word about this in a sort of systematic way.
The Science Council has now an understand-
ing, which is not more than just the results of
discussions with the Economic Council, that
we will try to plan a joint study on transpor-
tation, because obviously the economic
aspects of transportation are very important.
The object of these initial studies is to try to
find out (a) what is going on in research in
transportation in Canada and what do we
think should.go on. After finding out what is
going on and planning what we think should
go on, then we would make some recommen-
dations as to organization. I have talked this
over with Mr. Pickersgill and he is very will-
ing and anxious to have this go ahead,
because although the new transport commis-
sion has been given responsibility for
research, they have not really formulated
their plans and it could be very helpful to
them in formulating plans and would proba-
bly result in some kind of decision as to how
research should be divided between the vari-
ous agencies concerned. But there is no ques-
tion that the real problem now is to try to get
going in one or more Canadian universities a
good transportation research institute that
will frain people for work in this field. I
always used to boast, and I think it is still
true, that the only good transportation
research institute in Canada was the R. and
D. department of the C.N.R. We had a total of
300 people—perhaps only 30 professional peo-
ple—but the C.N. being a big enough com-
pany to have interests to pervade the whole
transportation system, we really had a good
organization. Unfortunately, however, we did
not have graduate students, and what we
need is something like that in one or more
universities.

This is a critical matter, because until we
get a flow of well-trained transportation
research workers coming out of the universi-
ties, we do not have the material on which to
start, say, a good feasibility study in
Government.

I feel that transportation economics is rela-
tively stronger than the others. There is a fair
amount of research on transportation in geog-
raphy departments. What is conspicuously
lacking is the systems analytical approach to
transportation problems which combines the

outlook of a systems engineer with good eco-
nomic analysis.

As I see it, broadly, the first thing we have
to do is to try to decide in a general way how
should our transportation network be made
up, what should the balances be between rail-
way, highway, pipeline—solids, liquid and
gas pipelines—air, water, and the others. We
have to get at least a general feeling for the
best balance. Then, as I mentioned, there are
specific transportation problems, of which
grain transportation is the outstanding one.

Senator Phillips: Do we have anyone keep-
ing in touch with the British research in
Hovercraft, where they are appearing to
develop Hovercraft trains which will travel at
much higher speeds than our present freight
trains?

Dr. Solandi: There are several agencies,
both in the Government and privately, that
are keeping in close touch with what is going
on. The Hovercraft particularly—not the
train, but the water or cross-country vehi-
cle—is being quite effectively investigated as
to whether it is useful in Canada. The trains
are still in a pretty early stage of develop-
ment. In fact, I think the French development
is most advanced at the moment.

Senator Bourget: Were your researches in
the C.N.R. research branch limited to
railways?

Dr. Solandi: No, we were concerned not
only with railways but with competitive
modes of transportation. We had a group that
studied truck transportation. I think we had
the best pipeline costing group outside the oil
industry itself. We had to know what their
costs were to compete with them. We worked
with Air Canada a fair amount, particularly
on air freight problems. So, the group had
quite wide interests. This, I think, is essential
for a big transportation industry. In fact,
transportation in North America in general
would be much more satisfactory today if
about 50 years ago the railways had thought
of themselves as transportation companies
rather than as railway companies. Then we
would have developed an integrated road-rail
transportation system instead of two competi-
tive modes of transportation.

Senator Bourgel: But you did not have any
labs; it was only theoretical studies?

Dr. Solandi: No, the C.N. has lab facilities
with a staff of about one hundred. They are
concerned primarily with materials research
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and are also the basis for the quality control
In purchasing and inspection.

:I'he Chairman: We might wait to discuss
this further when the C.N.R. will appear
before us,

Senator Bourget: Oh, I am sorry.

Dr. Solandt: But I may just say they have
done some quite good original engineering
Tesearch and, in fact, they are making a fair
amount of money out of some of their pat-
ents, which is gratifying.

Senator Kinnear: Several years ago, proba-
bly in 1961 or 1962, I thought it would be a
good idea, in view of pipelines carrying vari-
Ous commodities, that grain should be trans-
borted in that way. I learned that the Uni-
Versity of Alberta had done some research in
that field. Are they continuing in that line?

hey were going to put grain in capsules so
that it would be in first-class condition when
it arrived at its destination. It seems to me
Such a long haul from the prairies to the east-
€rn seaboard that a great deal of research
Should be done on the carrying of grain.

Dr. Solandt: I think it is fair to say that the
_Research Council of Alberta is now the leader
In the world in the field of research in solids
D{pelines. The idea of transporting grain by
Pipeline is an old one. I think the early stud-
les were done by the N.R.C. 30 or 40 years
ago. They were going to blow it through the
Pipeline. It has proved entirely satisfactory,

ut it produced a marketing problem. There
Was a question of how you would sell this
large, coarse whole wheat flour.

Senator Kinnear: That is the point; it has
0 arrive in good condition.

Dr. Solandi: The University and Research

Council in Alberta have now shown you can
transport wheat either in pellets of some kind,
or they have even tried coating the individual
8rains and suspending them in oil, so you get
2 mixture of oil and wheat. I think that so far
None has looked to be economical.
. One of the great difficulties of solids pipe-
lines—and when I was with the C.N. we
%Ooked into many specific examples—is that
In order to make pipeline transportation
€conomical you have to have a major move-
ment from one point of origin to one point of
destination, and it has to be a homogeneous
bProduct,.

You may have read in the press that they
had recommended reducing the number of
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grades of grain from 300-and-something to
200-and something. This immediately almost
rules out transportation by pipeline, because
if you are going to have several hundred dif-
ferent grades, you cannot separate them. I
might have said the grain transportation
problem is a beautiful example of an intricate
systems problem that pervades so many dif-
ferent disciplines. It is not just a problem of
grain transportation, but you have to solve
problems of grain grading, which is one of
the most difficult, and many of the marketing
problems are tied in. It is a marketing prob-
lem, really, with a strong technical element.

Senaior Kinnear: Another thing I would
like to refer to is Senator Bourget’s question
on engineers. I noticed in your overall state-
ment you said you thought we have an ade-
quate supply for the next 10 years, probably;
but I noticed that in the field of research on
nylon, Dupont Nylon at Kingston had to give
up their research department, supposedly
because of the Kennedy tariff, and that whole
area is closed out. I know some of the engi-
neers from that area, and they are finding it
difficult to get placed this year. These are
experienced chemical research engineers, so I
think probably this seems to be a poor year,
even for the graduate engineer who is now
coming out of school and is looking for posi-
tions this year. What do you think of the
prospects of their finding employment—either
of you, or both of you?

Dr. Solandi: You probably know the
answer to this one better than I do, Dr.
Petch.

Dr. Petch: This question is more difficult
here, I agree, because there has been some
reduction, particularly in technical staff, this
year. It is always more of a problem for the
senior people—because of higher salaries,
pensions and so on—to move.

Generally, I am not worried at all about
meeting our manpower needs, except in a few
areas. I think there are going to be some
critical shortages, such as a shortage of com-
puter scientists and people in transportation,
but generally when I look at the students we
have in the graduate schools today, and in the
undergraduate schools, I am quite convinced
there is not going to be an absolute manpow-
er shortage, although there will be threats
developing in certain areas, and quite severe
ones.

Senator Kinnear: And over-supply in

others?



Dr. Petch: There will be over-supply in
other areas, yes. In metallurgy, for example,
which is for some reason not attractive, it has
been very difficult to obtain a sufficient num-
ber, and so far I cannot see any trend to
correct this. On the other hand, electrical
engineering is very attractive to young peo-
ple, and I do not think there will be any
problems there. I do not think there will be
any shortage in the basic sciences, but when
you see the things we are trying to develop in
transportation at the University of Waterloo
you will understand that we face a very
severe problem in keeping our staff. There is
a shortage of people, and they are offered
such enormous salaries elsewhere because of
the critical need of consulting firms in cities,
that we are continually under pressure. Yet I
can understand the demand for these people,
and the need for them. But, if they take these
jobs and leave the university then we are not
going to be able to train students. So, it is
very short-sighted for others to take these
people away, because they are well qualified
to train students, and it cuts off the supply.

Senator Grosart: I wonder if there is any
other reason for this apparent lag in the
development of transportation studies at uni-
versities, particularly in view of the fact of
the importance of transportation in the
Canadian economy. At the risk of dating
myself and Senator MacKenzie, I recall that
some of his colleagues at the faculty of the
University of Toronto 40 years ago stressed
transportation studies. Professor Harold
Innes, I recall, required us to spend hours on
a definitive textbook by Professor W. T. Jack-
man, at the University of Toronto, if my
memory is correct, in addition to other oner-
ous reading given to me by Professor Mac-
Kenzie, as he then was. Is there any reason
why in these 40 years we have not developed
this apparently obvious specialty study in
Canadian universities?

Dr. Solandt: I would say it has been princi-
pally due to the slow development of techni-
cal competence in the transportation industry.
This is an off-the-cuff view. It is not really
the result of careful analysis, but if you look
at the number of competent people involved
in transportation studies of any kind that
were employed in the Canadian transport
industry ten years ago you will find you could
pretty well count them on your fingers. There
is not very much inducement for students to
go into a technical field like transportation, or
universities to become particularly interested
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in it, unless there is some relationship with
industry. Probably a good deal of the blame
goes to the railways who really were not very
interested in research, or in the problems,
even, of transportation as a whole, until
recently.

The Chairman: I think we might come back
to transportation later on.

Senator Grosart: But does not this relate to
the whole field of urbanization problems. It is
not just the railways, but roads and traffic.

Dr. Solandt: Yes. Well, you will find there
is a fair number of universities which are
giving courses in highway engineering. Some
of them are giving courses in traffic engineer-
ing. We, of course, have a fairly good record
of research in aeronautics in Canada which is
one of the hardware sides of transportation.
So, we have not been completely lacking, but
it has amazed me to understand why there
has been so little emphasis on transportation
as a national problem from the scientific point
of view. There has been lots from the politi-
cal point of view. It is a case where the
politicians have been way ahead of us.

Senator MacKenzie: Mr. Chairman, I have
a number of topics noted here that I would
like to discuss with our guest, but I think
most of them can wait for another occasion.
There is only one that is a matter of impor-
tance, and that is what is called urbanization.
It has been stated a number of times. I agree
that this will become increasingly important.
I have not yet understood why, because of
the distribution of authority, if you like, and
responsibility of this kind, this cannot be in-
telligently dealt with in the present circum-
stances. You get a city council that perhaps
does not have enough revenue to do half of
the things it is supposed to do, so it says it
cannot do them. Then, at the same time the
city expands beyond its limits and increases
the problems. Now, in a sense, it is the basic
organization of the understanding of the solu-
tion of this situation that has to be tackled
first, apart from the piecemeal operation.

Dr. Solandi: Yes, I would agree that this is
true, and that many of the most important
solutions to the problems really lie in the
field of politics, or political science. How do
you organize a nation, the communities with-
in the nation, to bring our resources to bear
on these problems, but even if we had the
organization now we, in many areas, do not
have the answer so that we can start looking.
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Senator MacKenzie: Who could undertake a
study of this kind? The Science Council is not
a research organization.

Dr. Solandt: I think we are going to have to
develop in the country some major institutes
for research of this kind. This is something
that the chairman probably has more definite
views on than I have. It seems to me that a
study of the whole social and political struc-
ture of the nation is something that would
very well be done by a somewhat academic
institute, maybe associated with a university,
but it needs quite a large number of people.

Senaior MacKenzie: I am sure of that.

Dr. Solandi: And a large number of dif-
ferent areas of views and interest.

Senator MacKenzie: The evidence we have
Seen developed in the United States, and in
Montreal, Toronto and Vancouver, and the
Probabilities of unlimited growth in these cit-
ies, do make it, I think, one of the most
urgent problems that confronts society today.

Dr. Solandi: Yes, we have seen in Canada
Some good minor examples of how science
can help. It is only natural that I should give
Toronto a boost, but those of you, for
Instance, who have seen the computer operat-
ed traffic lights in Toronto in operation were
Probably quite impressed. This was work that
was done entirely by Canadian scientists in
Toronto, and it has been adopted in many
barts of the world.

It is also interesting to note that probably
the best information on the impact of the
Subway on rider habits that exists in the
Wworld has come from Toronto, and it is again
being used as a basis for predicting what is
going to happen in all other cities that are
butting in subways.

So, there are some very heartening exam-
bles of what science can do to solve the
bProblems of wurbanization, if the political
Organization and the resources are there to
deal with it.

. Senator MacKenzie: There is another sub-
Ject that is related to this, Mr. Chairman, that
I would like to put in the record for further
study, and that is highway safety. Again, this
is very important, and is increasing in impor-
tance, in the urban communities, and general-
Iy throughout the country. It is, perhaps in
Some ways, of greater concern to the people
in the social sciences—in psychology, and in
bsychiatry, if you like—then it is to techni-

Policy 67

cians and engineers, but they are both
involved. It is something that I think
deserves early and very serious consideration.

Dr. Solandi: Yes.

Senator MacKenzie: It ties in again with
the topic you mentioned earlier, the safety of
vehicles, which you suggested was probably,
in our circumstances, the job of the United
States. The other matters that I have noted,
Mr. Chairman, can wait.

Senator Thompson: There is one point, sir,
on which I would like some more clarifica-
tion. It is in relation to the future field of
responsibility for new agencies.

You raised a number of national projects. I
understand they come from the Science Coun-
cil, in the report presented to the cabinet for
later decision. Then I did not quite follow
you. You said there are some kinds of in-cabi-
net decisions in which the allocation of this
project should go into the field structure. I
want to be clear. Do you suggest that the
allocation might go back to the Science Coun-
cil rather than have the cabinet make it?
Furthermore, I wonder if behind that there
was an inference, in cabinet, because some
more ambitious cabinet ministers are anxious
to build up their departments and feel that
some particular project should be within their
department. This may not mean necessarily
an orderly evolution of development. I won-
der whether you viewed that as a kind of
hodge-podge in speaking of a research
department, and if that could be more
clarified?

Dr. Solandi: No. The point I wanted to
make was that, to my mind, this sort of
organizational problem should not go back to
the Science Council because the Science
Council cannot be responsible for the organi-
zation of the Government and the exact pat-
tern of organization depends on many factors
other than science and has to be determined.
This is one of the cabinet’s jobs. On the other
hand, you cannot expect the cabinet itself to
make the detailed analysis which is needed to
decide how a new function should be
organized.

My point is that it would appear that there
should be some group serving the Govern-
ment who had no commitment to any particu-
lar department and were available to do the
analysis and present to the cabinet the pros
and cons, the alternatives in organizational
solutions.



68 Special Commitiee

Senator Thompson: To be more specific, do
you think of this now, for example, in the
Defence Department, that in the allocation of
research there is overlapping in various
departments at the moment and that there
should be a co-ordination of research
departments?

Dr. Solandt: No. On the whole, the co-ordi-
nation of research within the Government is
pretty good. It is done principally at the
working level. Scientists do not particularly
enjoy duplicating other people’s work. Often,
when they hear that somebody else is in the
same field, they go and talk to them and
work out joint programs so that their work
will be complementary rather than competi-
tive. I do not think the problem of duplica-
tion is a serious one.

Space is a good example. The problem here
is that at present you have the Defence Re-
search Board which is doing the satellite pro-
gram. They are doing a research satellite pro-
gram, the ISIS series. There is the National
Research Council, operating the range at
Churchill and supporting a lot of research
projects relating to space in the universities.

You have the Department of Transport
which is intimately connected with the prob-
lems of satellite communication and how it
should be organized, regulated, and so on.
You have the Department of Energy, Mines
and Resources who are very concerned with
the possible use of the satellites for resource
exploration and are already working with the
United States on it.

Each one of these has a real genuine inter-
est in something connected with space. But if
you ask any one of them to enunciate a
national space program and say how it should
be organized, I think each one of them would
say, “That is easy, just give it to me, I will
look after it.” And they will look after it, but
they will produce a program which is condi-
tioned by departmental interests rather than
national interests. What we need is something
that will make it possible to plan and organ-
ize a structure which will evolve a program
on a national basis rather than on a depart-
mental or regional or sectional basis.

Senator Thompson: Thank you.

The Chairman: You mentioned a moment
ago, Dr. Solandt, that the Science Council, in
your view and according to the Act, was
probably covering the whole field of science
policy. I have here a quotation from a state-
ment made by the Minister, the Honourable

Mr. Drury, in the House of Commons, during

the discussion of the legislation establishing

the Science Council. He said:
I think I made it quite clear at the outset
of the discussion on the resolution that
sciences and scientific research in the
sense used in this bill in relation to the
Science Council relate to the so-called
natural sciences and not to social
sciences.

I understand your problem, and you have
certainly defined it very well this morning.
As we move into mission-oriented research, it
becomes less and less possible and certainly
less and less desirable to separate all these
different sectors. But it seems to me that you
have at present a conflict of responsibility, at
least a separation of responsibility. You have
to agree that the policy of the Government,
perhaps not as explained in the wording used
in the legislation, but according to the inten-
tion of the legislator, is that your Council
should be limited to the field of the physical
and life sciences.

Dr. Solandi: That was a statement he made
in response to a question, and I have never
tested it to see whether it is a statement of
government policy or not. All I was saying
was that the bill is so worded that we could
encompass the social sciences, if it were
thought desirable. My feeling is that the
social sciences must be represented at the
national policy level, and social sciences must
be considered in formulating national policy,
on an equal footing with natural sciences.

This can be done either by expanding the
terms of reference—you do not have to
expand the terms of reference but just say
that the Science Council does include this—
and of course by adding social science to the
Council. :

It would be ridiculous to have the present
Council saying they are dealing in social
science. Or it can be done by a companion
body, but if there is a companion body, then
the two should work closely together. There
must not be a borderline or a fence between
them, with overlapping as a result.

The Economic Council you can see is con-
cerned with national aspects of social science,
but it is now devoting quite a lot of time to
studying research in natural science and engi-
neering, because of its impact on economic
growth. I think this is fine.

In the Science Council we have spent con-
siderable time working on the economics and
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about the impact of industrial research, par-
ticularly on economic growth.

I am sorry that there is not more dialogue
now, particularly in what you might call soci-
ology. The term “social science” seems to me
?0 be too all-inclusive. Economics is brought
Into our considerations regularly, but we do
not sufficiently bring in problems of how peo-
ple behave and how groups and organizations
behave. This is the kind of sociology I mean.

The Chairman: It seems to me that there is
probably a gap there in the government
organization. As I understand it, it is not the
responsibility of the Canada Council to look
at this kind of problem. Various departments
are doing research in the social sciences, but
there is no real centre with which you could
have a dialogue.

Dr. Solandi: That is right.

The Chairman: You were also mentioning
the problems of organization, and this has
been raised by Senator Thompson. But you
felt in your main presentation that you were
not perhaps in a position at this moment to
give us detailed comments on the organization
of science and research within the federal
Government. I certainly hope that you will be
able to come back before our committee after
Yyou have published your report. Do you think
that that will be in August?

Dr. Solandi: I would hope that it would be
approximately in August.

The Chairman: August or September. At
that time, so far as we are concerned, we will
have gone, at least we hope we will have
gone, all through the federal agencies doing
research. Therefore, we might put that ques-
tion of organization on the agenda of our next
meeting with you so that we might discuss
not only the substance of your report on the
8oals of science policy but also your views on
how the organization of that policy might be
improved.

Dr. Solandi: Yes. I would not like to leave
With you the idea that the Scence Council is

likely this summer to come up with any radi-
cal ideas for reorganizing.

The Chairman: Oh, no, but I am sure that
You have some views yourself.

Dr. Solandt: Yes.

The Chairman: And perhaps we will have
more precise views ourselves at that time.

Dr. Solandit: Yes.

The Chairman: Once we have gone through
the second phase of our inquiry.

Dr. Solandi: Yes.

Senator Lang: Dr. Solandt, in a recent inci-
dent a remark was made to me that rather
shocked me, simply because it runs so con-
trary to the general tenor of the discussion
today. Recently, in a post-prandial discussion
with an economist, whom I will not name for
fear of misquoting the gentleman but who
was at the University of Toronto as a centen-
nial lecturer and who spent many years at the
University of Chicago...

Dr. Solandi: I believe you have identified
the gentleman.

Senator Lang: He made the remarks that
we were far too preoccupied in Canada with
developing indigenous research in all the
sciences and that we are keeping far too
many cows and that we cold buy our milk
cheaper elsewhere. I do not think this remark
was made lightly, but, granted he is an
economist, it was made by a man who was
looking at Canada from somewhat afar now.
Is this type of opinion shared to any extent
by scientists in Canada or by scientists abroad?

Dr. Solandi: I do not think it is. In answer
to your last question—scientists abroad—the
O.E.C.D. group is just starting to investigate
research in Canada. You will be meeting
some of them later on in June, I think.

The Chairman: Yes, in June.

Dr. Solandt: So it will be interesting to find
out what their view is. But I think the view I
would take, which I believe is possibly a con-
sensus of opinion, is that we certainly should
import a lot of our milk and we are doing so.
But we ought to keep quite a few cows in our
own pasture. Nevertheless, we have to look a
little more critically at the yield of milk that
we are getting from the cows in our own
pasture and make sure that we only keep
cows that yield enough milk to make it
cheaper to get milk from them than it would
be to buy them from abroad.

In fact, we have to develop the technique
of make-or-buy decisions in research and
development. The only nation that I know of
that has done this carefully is Japan. They
have, as you know, decided in many cases to
buy technology rather than to make it at
home, although, curiously enough, in a recent
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O.E.C.D. presentation they said that they
were beginning to think that they had proba-
bly bought about as much as they should and
that they were going to start making more at
home because they thought it would be
cheaper, owing to the fact that you get so
many by-products and improvements in your
society from doing the research at home.

So I think your remark just puts the finger
on our real problem in this industrial
research in Canada, which is to know how
much we ought to do here and how much we
ought to import. I think, in fact it is certain,
that there should be a mixture of the two and
I would like to see us, as I have said, import
research and development that is done on
products or processes or ideas that are of
primary importance to the United States and
concentrate our own work on the things that
are of primary importance to Canada.

Again, one of the good examples of the
applications of this idea—and I do not think
it was done consciously—has been the success
of the De Havilland series of aircraft. You
see, these were aircraft that were developed
specifically for unique Canadian conditions.
But these are the conditions of an
undeveloped country, and you find that there
are lots of other undeveloped countries in the
world that have exactly the same or at least
similar conditions. The African countries
bought nearly all De Havilland aircraft
because they have poorly developed roads,
poorly developed airfields and they need an
aeroplane that can take off and land almost
anywhere. Had we in Canada decided to try
to develop a large commercial aircraft in

direct competition with the big nations we
would not have succeeded at all.

So that many of our objectives in research
and devlopment will inevitably appear to be
of secondary importance to other countries,
but they will be of great importance to us. Of
course, this raises, very importantly, the
point that Dr. Petch made to the effect that if
we are to keep good people in the country we
have got to have some things that appear to
be spectacular and important and interesting.
To my mind it is one of the biggest reasons
for supporting the intense neutron generator
project, ING. At present, unfortunately, we
are lacking projects of a calibre to fire the
imagination of young people. We have got to
have some. We must try to find some that are
within our means and that are really impor-
tant to Canada. I think ING is.

Senator Grosari: Dr. Solandt, the obverse
of your statement about the Japanese position
is rather interesting. A remark by a Japanese
businessman reported the other day was to
the effect that one of their serious problems is
cheap American imitations.

The Chairman: Are there any more ques-
tions? I am sure we would all have many
other questions to ask you, Dr. Solandt, but,
unfortunately for us at least, this meeting has
to come to an end. I am sure I speak on
behalf of all present when I thank you very
much for your most interesting presentation.
We hope to see you again next fall.

Dr. Solandi: Thank you very much.

The committee adjourned.
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“The Honourable Senator Lamontagne, P.C., moved, seconded by
the Honourable Senator Gershaw:

That a Special Committee of the Senate be appointed to consider and
report upon the scientific 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 require-
ments of the new scientific age and, without restricting the generality of
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That the Committee have power to send for persons, papers and
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After debate,

The Honourable Senator Flynn, P.C., moved for the Honourable Sen-
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“Pursuant to the Order of the Day, the Senate resumed the debate on
the motion of the Honourable Senator Lamontagne, P.C., seconded by
the Honourable Senator Gershaw, that a Special Committee of the Senate
be appointed to consider and report upon the scientific policy of the
Federal Government.

After debate, and—

The question being put on the motion, it was—

Resolved in the affirmative.
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With leave,
The Senate reverted to Notices of Motions.

With leave of the Senate,

The Honourable Senator Connolly, P.C., moved, seconded by the
Honourable Senator Deschatelets, P.C.;

That the Special Committee of the Senate appointed to consider and
report upon the scientific policy of the Federal Government be composed
of the Honourable Senators Aird, Argue, Belisle, Bourget, Cameron,
Desruisseaux, Grosart, Hayes, Kinnear, Lamontagne, Lang, Leonard,
MacKenzie, McCutcheon, Phillips, Sullivan, Thompson and Yuzyk; and

That the said Committee be authorized to print such papers and
evidence from day to day as may be ordered by the Committee.

After debate, and—

The question being put on the motion, it was—

Resolved in the affirmative.”

J. F. MAcCNEILL,
Clerk of the Senate.
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SPECIAL COMMITTEE ON FEDERAL SCIENCE POLICY

EVIDENCE

Ottawa, Wednesday, March 13, 1968.

The Special Committee of the Senate on
Federal Science Policy met this day at 3 p.m.

: Senator Maurice Lamontagne (Chairman)
In the Chair.

. The Chairman: Honourable senators, on
Your behalf I have pleasure in welcoming
Professor V. W. Bladen, who has just told me
that he has given up all his administrative
responsibilities at the University of Toronto
S0 as to be able to devote his life from now
on to teaching. He has become again a simple
Professor although he was previously, as you
all know, previously Dean of the Faculty of
Arts and Sciences at the University of
Toronto.

Dean Bladen has always been interested in
the field of the social sciences and has fol-
lowed the trends in research in this field
throughout his long academic career.

. We are very grateful to you, sir, for having
accepted our invitation in spite of your
Numerous activities.

Professor Bladen tells me he was giving a
lecture this morning at 10 o’clock in the Uni-
Versity of Toronto; he is now with us and he
has to go back at 5.30 this afternoon. In the
Meantime on behalf of all members of the
Committee I wish you welcome. I understand
You have a short opening statement to make.

- Professor V. W. Bladen, University of

oronto: Thank you very much, Mr. Chair-
Man. I am not quite sure that I am going to
do what you want, but—

‘S‘enator McCuicheon: All we want is to
Write a report.

' Professor Bladen: But I have drafted a
shQI‘t statement and perhaps this will open
the possibility for—the modern word is
—dialogue.
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I suppose it is as Chairman of the Commis-
sion on the Financing of Higher Education in
Canada, and by virtue of the report of that
commission being commonly known as the
Bladen Report, that I have been invited to
talk with you. In a sense it would have been
better for another member of the commission
to have done this for me, but I suppose as a
member of this committee he felt it was bet-
ter to bring me in.

In that report, in chapter V which was
devoted to the economics of the problem, we
cited the Gordon Report on Canada’s Eco-
nomic Prospects, the Robbins Report on
Higher Education in Britain, and the first
report of the Economic Council of Canada in
support of the proposition that the growth in
our gross national product is, in part, depend-
ent on the level of investment in higher edu-
cation. Much of what we said in support of
this position is relevant to your problem of the
role of scientific research and the appropriate
means of financing it.

May I quote from the Report, at page 56:

Economists who were preoccupied for
several decades with problems of
resource allocation and equilibrium, and
then for a decade with problems of
employment, have, since World War II,
devoted more and more of their attention
to the problems of growth. Two elements
in this newly developing economics of
growth are of particular significance to
us. First, in earlier studies the develop-
ment of technology and the consequent
increase in productivity was treated as
accidental: more recently there has de-
veloped a recognition that “technology” is
produced at a cost by investment in “re-
search and development”. The universi-
ties, by virtue of their research activity
are among the “producers” of technologi-
cal change: a substantial part of their
cost may be considered to be investment
in the production of such change.
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We went on in the report to deal with the
second element, “improvement in the quality
of the labour force through investment in
education”—but this is not your cup of tea
today.

Later in this chapter we argued that the
return on the social investment in higher edu-
cation was high. But we added:

A part of the expenditure is on research
or “intellectual creation”. The return on
this part does not acerue to individuals: it
is even harder to assess than the return
on higher education; but it is almost cer-
tainly high and probably becoming high-
er in the new conditions of technology.

Before I leave the Report, let me refer to
its recommendations so far as they relate to
research:

That the federal responsibility for
financing research be recognized by a
great increase in the grants for research
to the universities, to their staff members
and to their research students,
specifically:

That the amounts available from the
National Research Council for the sup-
port of research in universities... be
increased to $40 million for the year
1966-67 and be escalated by 20 per cent
each year thereafter.

That the amounts available from the
Medical Research Council for support of
research = in . the universities... .be
increased to $20 million for the year
1966-67 and be escalated by 20 per cent
each year thereafter.

That the amounts available for
research in the social sciences and
humanities. .. be increased to $15 million
for the year 1966-67 and be escalated by
20 per cent each year thereafter.

We made further recommendations about
payment of “overhead”, and of a general sus-
taining grant for research to be paid to uni-
versities equal to 10 per cent of the aggregate
salaries of the full time academic staff. But
such details are relatively unimportant com-
pared with the argument for an increase in
the funds available. There is an explanation
of these more detailed recommendations at
pages 75-76.

Now I do not have the figures to. show me
how research support has in fact increased.

The National Research Council figure for:
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1965-66 was $21.6 million—if our recommen-
dation had been accepted this would have
been $40 million in 1966-67, $48 million in
1967-68,. $57.6 million in 1968-69. I know that
the amount has increased, but I do not know
whether it has reached that level.

In any case I have no hesitation in saying
that we underestimated the research needs of
the universities: I explain this mainly by a
complete failure to recognize the rapidity in
the development of the role of the computer
in science, including social science. On this
count alone we may well have been too low
by some 20 per cent. We failed, though per-
haps not as badly, to estimate adequately the
general rate of increase in the degree of
sophistication in the equipment and therefore
in the rate of increase in the cost per inves-
tigator. I think we knew we were being con-
servative but we thought we would be more
certain to get action if we were fairly conser-
vative. I now think we were much too
conservative. 1

The Medical Research Council grants in
1965-66 were of the order of $7 million. If our
recommendations had been accepted they
would now be 28.4 in 1968-69. Again I do not
know how they have increased, and in any
case the block grants from the Health Re-
sources Fund have been added. This other
source of funds for research space and equip’L
ment was foreseen by our commission when
we recommended that the proposals of the
Hall Commission on education in the health
field be implemented. I am confident there-
fore that this generous fund does not make
our estimates of the support necessary from
M.R.C. any less an underestimate than. was
our estimate for N.R.C. a8

There is one other recommendation that is
relevant, and is suggested by my reference 10
the health fund. We recommended a Capital
Grants Fund into which each year be paid
$5.00 per capita of the Canadian population.
While provision was made in the shifting of
responsibility and funds to the provincial
government for operating grants on some+
thing like the scale we recommended, no
provision was made either to implement thi§
proposal for capital grants or to make such
arrangements with the provinces as would
look after the need for capital grants on the
scale envisaged. Absence of provision for
such capital grants explains, largely, the feel-
ing of the provinces and their universities,

'that the federal Government had not made 2
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really satisfactory arrangement. The - rele-
vance of all this to “science policy” may seem
remote, but it is not. Research needs space. In
the University of Toronto, for example, the
development of much important research
activity is inhibited by lack of space. A new
science building that I, as Dean, was fighting
for four years ago appears now to be shelved
for a decade—on financial grounds. The
research component of such a building would
be at least 50 per cent. The federal Govern-
ment has clear constitutional authority in the
sphere of research and the wuse of our
proposed Capital Grants Fund to assist in the
building and equipping of new science build-
ings, to the extent of the ‘“research” compo-
nent in them would give the natural sciences
the sort of support that the Health Sciences
are receiving from the Health Resources
Fund.

Incidentally, reading the excellent report in
the Globe and Mail on your proceedings yes-
terday, I noticed Mr. Boucher’s plea for
libraries. If this Capital Grants Fund had
been in fact instituted, the problem of librar-
ies, so far as the building part is concerned,
would have been cared for in this way; and
the fact we only recommended that something
like $1 million or $2 million a year be spent
on libraries out of the Social Sciences Re-
search Fund was related to the belief that
out of the Capital Grants Fund there would
be money for the building.

Alternatively to the establishment of a spe-
cial Capital Grants Fund, there might be a
further increase in the level of operating
grants from N.R.C. so as to cover the rent of
research space—not by using up some of an
inadequate grant to pay for space, but by
increasing the grants and the funds from
which such grants are made to cover this
item. If the rent were assured the financing of
building would be easy.

Now may I make some comments on these
Propositions and - recommendations of the
Commission.

1. The reports of the Economic Council of
Canada still seem to illustrate the continuing
obsession with the problems of allocation and
employment; there is a developing concern
shown for education and training as a means
to improve the quality of the labour force,
but there are very brief references to the
increase in productivity through research and
development. A sentence here and there
shows that the importance of research and
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development is recognized; but incredibly lit-
tle attention is paid to the really difficult
problems of promoting such activity. Yet this
slow growth in productivity per man hour is
made abundantly clear.

2. In our report we were concerned with
“pure research” in universities. You in this
committee must be concerned also with
applied research and development, and
indeed with innovation in industry.

Now may I say first that, while I believe
that we must spend heavily on applied
research, we are not spending enough yet on
pure research. It must be recognized that:

Firstly, pure research at the frontiers of
knowledge, though the application may be
unforeseen, is essential to the devlopment of
applied research. It provides the raw material
for such research and creates the atmosphere
for imaginative work in the applied field. We
must not let up in our search for new funda-
mental knowledge. We must add a new effort
to find applications of that new knowledge.

Secondly, pure research in the universities
has a by-product namely the production of
research personnel for pure and applied
research. ¢

Thirdly, pure research in the universities
has a further by-product in the education of
people who though they will not be engaged
in research are likely to be more effective in
all kinds of productive activity because they
have been educated in an atmosphere  of
developing knowledge rather than taught
what is known by those content with what
they now know. it

I am quite sure that the universities are
still, if not starved, undernourished. I know
whereof I speak so far as the University of
Toronto is concerned and I suppose this is a
“have” university in a “have” province. I sus-
pect that there may be starvation in some
universities and .in some regions. I am
assured by Dr. John Hamilton that what I
have said about the other sciences is very
true today of the medical, or health, sciences.
Toronto and McGill medical schools and
teaching hospitals are not starving; but there
are centres that are. They too must be
nourished. -

In the argument so far there has been a
nationalistic bias, and a materialistic bias, as
I have based the plea for research funds on
the effect of such expenditure on our Gross
National Product, thus emphasizing the “in-
vestment” aspect of such expenditure, and the
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“national” return. Let me qualify first the
nationalistic bias.

Science is international. Nationalism in
science is likely to inhibit development. But, I
am not so concerned to argue the unfavoura-
ble atmosphere as to preach an international
obligation. We, as one of the “have’” nations,
have a moral responsibility to pull our weight
in the development of new knowledge. Our
contribution to the pool of international
science may well be more important in the
long run than our present contributions in
material aid to the underdeveloped world.

Having in mind this internationalism, and
having in mind the disadvantages of Canada
in size and location, I draw your attention to
two ventures in which I think we should par-
ticipate. Perhaps I am going a little too far,
as an economist, in saying that we should
participate in these two science ventures, but
we should seriously consider them. The best
Canadian location for a telescope is so far
inferior to the location selected by Cal Tech
in Chile that we should jump at the oppor-
tunity offered to us of going halves with that
American institution. For some $5 million we
could have a half share in the best telescope
in the world, in a location that is nearly
perfect. We are not moving fast enough to
take advantage of this offer.

Senator McCutcheon: We are going to have
another telescope.

Professor Bladen: We may have a much
more expensive one, in a much less advanta-
geous location, with less satisfactory arrange-
ments for the use of it by scientists than by
government.

Senator MacKenzie: You are talking from
the viewpoint of the University of Toronto.

Professor Bladen: No, I am not. I am talk-
ing about science and not about the Univer-
sity of Toronto. The University of British Co-
lumbia is closer to Chile than a lot of our
other people are.

Senator MacKenzie: I have heard this argu-
ment before.

Professor Bladen: I am not absolutely con-
vinced by the scientists, but I have listened
to them, and this to me makes sense. We are
apparently committed, instead, to this—I will
not say second rate, but less desirable—

Senator MacKenzie: Like your science
building, it has been suspended.
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Professor Bladen: Let us get the $5 million
and let us go to Chile.

Similarly there are possibilities of co-
operating with an American institution in
high energy physics. We have not the person-
nel for a venture on our own, and the invest-
ment would be very large. But, we have
made some use of an American installation,
the Argonne laboratory, for our own research
groups, and we have an opportunity to
become a partner in a new venture at Wes-
ton. Again, this is something we should very
seriously consider, although to the nationalist
it will seem odd to increase our dependence
upon the United States by entering into a
partnership in a joint research activity.

May I next say something about the
“materialistic” bias. Here there are two points
to be made. First, having in mind the favour-
able effects on productivity of developing
knowledge, let us be as concerned with the
possibility of improving the quality of life as
we are with increasing the quantity of
material goods, and let us be particularly
concerned to understand and control the
unfavourable effects that accompany many
increases in productivity.

In particular, I direct attention to the
research programs necessary with reference
to pollution and urban blight. I will go fur-
ther and argue for research, as we argued in
the Bladen Report for higher education, that
an affluent civilized community should spend
to develop the talents of its individual citi-
zens. “In the long run,” we added by way of
reconciling our idealist and materialist biases,
“we may achieve even greater wealth by this
greater concern for the individual: We will
surely come nearer to achieving the ‘good
life’.”

While recognizing the idealist position with
reference to education and research, I equal-
ly recognize that the scale of expenditure I
am talking about in a society where there
remain many things of high priority undone,
because we cannot face the expense, can only
be justified if there is a very good chance of a
high return on the investment, or, at any
rate, on that part of the expenditure that is
beyond what we might accept on “idealistic”
grounds.

Now I must turn from policy with refer-
ence to pure research and say something
about applied research, the development of
new processes, new materials, new products.
And let me say immediately that attention
must be directed not only at “research and
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development”, but at “innovation”, the entre-
preneurial process by which new knowledge
1s put to work in industry. I shall also want
to say something not only about the process
by which new knowledge leads to new prod-
ucts on the market, but about how old
knowledge remains unutilized (or under util-
1zed) as actual practice falls below “best
available practice”.

The Department of Industry has been, and
continues to be, concerned to encourage
applied research in industry. Its programs
will no doubt be explained to you by its
officers, and their results assessed. I am sure
that Mr. Reisman would agree with me that
there is an enormous amount yet to be done,
and that not only are greater funds necessary,
Put perhaps even more important is new
ideas on how to promote technological
advance. I cannot be very helpful in this area
but perhaps I can raise some questions and
stimulate some new thinking.

It seems to me that the revolution in tech-
nology of the last quarter of a century is very
directly related to war and defence. In the
United States the expenditure on research
and development in the areas even slightly
related to defence has been enormous. But
the United States government not only pro-
motes the research, and contracts with pri-
Vate industry to have specific research under-
taken, it then provides a market for the
newly developed products, so that innovation,
enterprise, completes the process.

Now I think we have to try to devise a
beaceful alternative to war as a source of
technological advance. Perhaps we have to
select some forms of peaceful products that
Wwe would like to develop. We should perhaps
eéncourage the development of industrial
laboratories, not just by tax write-off and
8rants in aid of their capital cost, but by
tontracting for the performance of research
and development activity in relation to spe-
f—‘iﬁc products. Where successful development
Is achieved perhaps we should then promote
Innovation by providing a first market for
those products.

A study of the policy of the Ministry of
Technology in the United Kingdom might be
Valuable. I believe that there has been gov-
€rnment support for example, in the develop-
Mment of numerical control machines followed
by government support to those industries
that adopted the newly developed machines. I
shall not pretend that I could select the
Industries in Canada that should be selected
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for such treatment, but I do suggest that the
market in research establishments for
sophisticated equipment is one of the peaceful
alternatives.

Specifically the development of science in
Canada requires an enormous increase in the
supply of computers, and, in particular, of
specialized computers. Should we not direct
large funds not just to the provision of com-
puters, but also to computer technology?
Should we not contract with universities and
industrial laboratories for the performance of
applied research in this field, and should we
not provide a good initial market for the prod-
ucts of innovators in this computer industry
by enabling universities to buy the equipment
they so badly need, and by encouraging in
some way the more rapid spread of computer
use in industry? Might we not in the process
be developing an export industry where com-
parative advantage is with the scientifically
advanced nations? Dr. Arthur Porter who is I
believe to meet you next week tells me that
attention should be directed not only to the
hardware but to the software in the computer
industry, not only to assure full use of the
hardware, but because an export market in
software is highly possible. I might add that I
believe the Ministry of Technology has helped
to sell numerical control machines in export
markets as well as helping to develop the
domestic market.

Research, as a peaceful alternative to war,
may well be relevant to the highly controver-
sial ING project. Apart from any direct prod-
uct of ING by way of isotopes, or any
indirect product by way of the development
of material science, I believe that the deve-
lopment of sophisticated equipment for the
construction of ING might provide some of
that incentive to innovate in industry that
seems to me so important. Perhaps no one has
ever really considered what the Arrow did to
develop skills in Canadian industry. In my
view, the investment may well have paid off.

I recognize that I am raising a difficult
question, and giving little help in answering
it, but perhaps I should say that the proposal
for contract research followed by purchase of
the new product is most easily applicable for
experimental purposes to those industries
where governments at some level are big
buyers. I think particularly of housing and
transportation.

May I throw out the suggestion that more
experiments like Habitat are necessary:
experiments in new design, new material,
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and new productive processes. If we could
design high-rise buildings appropriate to
family living, if we could reduce the cost of
such buildings by lower cost materials and
construction, we would make enormous
strides towards a high quality of living.
And in the process by providing for research,
development and innovation we might be
developing new industries not only to supply
our needs but to supply new export markets.

As I said earlier the Department of Indus-
try has the major responsibility for develop-
ing and implementing programs of this sort.
Perhaps they need an advisory scientific com-
mittee to help in identifying the areas where
support should be concentrated, and a some-
what different advisory committee to help
choose the most effective means of support. I
have two comments on the existing policies,
based on inadequate study of their programs
and representing a desire to promote thinking
and questioning rather than a settled judg-
ment. I am worried by some of the, possibly
undue, concern to recover from industry the
government investment in Research and
Development. I am afraid that the terms of
tax relief, and cost sharing (subject to repay-
ment) are not attractive enough. The contract
to do a job for a price may be a more
effective way of promoting the develop-
ment of industrial research laboratories.
The insistence in so many cases that
funds be repaid might be rethought in the
light of the high rate of taxes on profits. If
Research and Development pays off for the
entrepreneur, the government gets its share
through the corporation tax, the public gets
its share through the provision of more and/
or better and/or cheaper goods. Too much
concern to recover the investment in Re-
search and Development through repayment
may deprive the government and the public
of the benefit which might have flowed from
the inhibited Research and Development.

I am also worried by the “nationalist” char-
acter of the agreements into which the firm
must enter if accepting help under most of
the Department of Industry programs. We
benefit so largely from foreign technology
that we should hesitate to put nationalist res-
trictions on our own development. But fur-
ther we may be ignoring the effect of our
general research and development activity
and of the educational effect of such activity
on industry. We may gain in the process of
developing a product even if we lose it to
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another country. If we are too careful to keep
our Research and Development activity
restricted to that which leads to Canadian
industrial use, we may indeed restrict our
Research and Development activity to our
own loss. y

There is one further paragraph which I
meant to write and did not, so perhaps I can
speak freely about it. I referred to it earlier,
when I said that an enormous increase in
productivity would be possible if we could
bring average efficiency up to the level of the
best available practice.

Senator Grosart will probably remember
that when I lectured on the subject of indus-
try and trade in the 1920s I used to refer to
the Committee on Waste, the Committee of
the Federated Society of Engineers of Ameri-
ca, promoted by Mr. Herbert Hoover, which
was exactly that—a study of a number of
industries to show the difference between, if
not the best available, the best existing in
industry, and the average practice of those
industries.

I have been led to think about this again
when, as chairman of the Adjustment Assist-
ance Board dealing with the automotive
manufacturers, I found that on some occa-
sions at any rate the provision of manage-
ment advice has been almost as important as
the provision of the capital which we had to
lend.

I am interested in the fact that in the new
adjustment legislation or regulations which
are being developed in relation to the Ken-
nedy Round, there is provision not only for
assistance in financing but assistance in secur-
ing that kind of management and engineering
advice which may be necessary to enable the
firms, having got- capital, to become viable
enterprises, profitable enterprises.

It is a little hard to bring under the head-
ing of “research” this rather mundane inves-
tigation of the ordinary management consult~
ant, of the engineer concerned with assessing
the effectiveness of current managerial prac-
tice or engineering practice. Yet it is the same
thing, fundamentally: it is looking at what is
happening, with an inquiring mind, and ask-
ing if things can be done differently.

I have this one last comment. The more we
are able to promote applied research, indus-
frial research, as we more normally think of
it, in industrial enterprises, the more operat-
ing management comes into daily contact
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with the members of their research laborato-
ries, the more likely management is to devel-
op that research attitude towards its current
Practice.

As I say, it is not easy to see either how
this fits into your terms of reference, it is
even harder to see by what means you can
appropriately operate to improve the efficien-
¢y of private enterprise while leaving it pri-
Vate, as I would want to do.

Mr. Chairman, I am afraid this is a some-
what academic address, at times impassioned
“_lhen dealing with the needs of universi-
ties—not forgetting the University of British
Columbia.

The Chairman: Thank you very much,
Professor Bladen. You have not really
changed very much over the years. You have
a_lways been deeply convinced of your own
Views and straightforward in expressing
them.

To open the discussion, I would ask Sena-
tor Grosart—who is a former student of
Professor Bladen—to lead off. This will prob-
ably be the first occasion in his life that Sena-
tor Grosart has to ask questions of a former
Professor.

Senator Grosart: Thank you, Mr. Chairman.
That is not quite true, because I have had an
Opportunity to ask questions of one former
brofessor of mine, who is here, Senator
MacKenzie. He occasionally disagrees with
e, but I tell him, “Well, this is what you
taught me for years”.

The same might be said of another col-
league of Professor Bladen and Senator

acKenzie, who taught me at the same time,
and may suggest that I was not a very good
Sftudent—I refer to my lecturer in constitu-
tional history and politics, then assistant
brofessor Lester B. Pearson.

If T may digress for a moment, I well
Temember listening to Professor Bladen, as
One of his students, and we had some difficul-
ty in following him as he delivered his lec-
tures at a very rapid pace, as you will have
Noted. We got together a little rebel commit-
tee and appointed one fearless individual to
See Professor Bladen and ask him if he could
Not possibly slow up. The answer came back
that if we could not keep up to him we
Should not be there.

Professor Bladen: That is a myth.

. Senator Grosart: Perhaps this applies to the
Committee today. I must admit I had some
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difficulty in keeping up with Professor Bladen.
So, after forty years, things have not changed
very much.

The first question I would suggest that
Professor Bladen might enlighten us on is the
magnitude of this short fall in the federal
Government contribution to the universities.
Some of the figures he has given us would
indicate that it is of a rather alarming magni-
tude. He has made it clear that he is not
aware of the exact figures, but one that
stands out, for example, is that in 1966-67 the
national research grant would have been $40
million if the recommendation of the report
had been carried out. It was $21.6 million.
And it would have been $57.6 million this
year, if the escalation clause had been carried
through, and so on, through the other sugges-
tions. Without necessarily going on figures,
Professor Bladen, how serious is this short
fall in relation to scientific research and tech-
nological research and development?

Professor Bladen: Well, Senator Grosart, I
am about two years out of this. At the time
the report was written we knew pretty well
what was happening in general, and I knew
very well what was happening with regard to
my own department in the university. I am
now completely out of the administration of
the university, and I really mean that. I keep
right out of it. I have not followed the extent
to which our proposals were implemented. On
the other hand I can say something that looks
rather better. I am told that at the moment
the proposal is to escalate the N.R.C. grants
by 30 per cent a year, but I am not sure from
what figure or whether they are up to what
we proposed. And even if they are, whether
this is enough is another problem.

I do know that the number of scientists has
increased so rapidly that the amount availa-
ble distributed amongst them means that a
great many people are getting much less than
is necessary for effective action, and at the
same time that the number of scientists is
increasing the sophistication of the equip-
ment they need is increasing.

In order that I should not be completely
off, I must say that I did talk with Professor
Harry Weld of Physics, Professor Don LeRoy
of Chemistry, Dr. John Ham of Health
Science and Dr. Arthur Porter, of Industrial
Engineering, who is particularly concerned
with computers, and I have no hesitation in
saying that there is still a very considerable
deficiency. But I suspect that we do rather
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well. What is happening to other universities
which are less well established is a rather
more frightening prospect. You cannot afford
to concentrate science in two or three places.
I do not mean that you should cut back in
Toronto and in McGill and in British Co-
lumbia, but you cannot be happy so long as
they thrive while Dalhousie and the Universi-
ty of Saskatchewan are starving.

So far as Toronto is concerned, there is a
further problem, one which I am sure applies
to other universities, and that is the problem
of space. N.R.C. does provide grants for oper-
ating, and to some extent for equipment, but
the operating grants are not adequate and the
equipment grants, I suspect, are even less
adequate. At the moment, however, any real
advance in science is inhibited to a considera-
ble extent in Toronto by the fact that we
need more laboratory space. And this is
research space. But there is no federal provi-
sion for research space and there is as yet no
federal acceptance of the responsibility for
university space at all. Nor was there any
provision, so far as I know, to the provinces
of funds to look after even that degree of
capital expenditure that we estimated in the
report and which, again, was probably
conservative.

Senator McCuicheon: Outside the health
funds.

Professor Bladen: Outside the health
grants. Even there—and here I am dealing
with a detail that illustrates some of the
problems of bureaucracy—the health grants
lead to a rather curious relationship between
M.R.C. and the health fund. The M.R.C. will
not make any grants until 18 months after the
building is up and equipped, but you have to
get your staff together before that.

The Chairman: I am told, just as a matter
of information, that the budget for N.R.C.
grants in aid for the fiscal year 1968-69 will
be $60 million. I do not know if this covers
only grants to universities. It may cover a
wider area. It might include also grants to
industry, but this is surely a very big
increase.

I knew there had been a
big increase. I was not sure whether it had
yet caught up. But, as I say, I think it is 20
per cent short anyway.

Professor Bladen:

Senator MacKenzie: May I interject a ques-
tion Senator Grosart raised as to the priori-

ties in respect of tax moneys in various areas.
I have some concern with the financing of the
universities and colleges in Nova Scotia,
which is one of the areas that you have prop-
erly described as being “starved”. They have
limited tax revenues. What is your estimate
of the priorities? This applies all across the
country, of course, which is the only reason I
raise the question.

Professor Bladen: Do you mean the limited
provincial tax revenues?

Senator MacKenzie: Yes.

Professor Bladen: In my view, research is a
federal responsibility and the financing of
research in universities is a federal
responsibility.

Senator MacKenzie: But even the fedefa‘li
Government has not got wunlimited tax
revenues.

Professor Bladen: No, of course it has not.

Senator MacKenzie: I am asking you, then,
whether there are priorities.

Professor Bladen: Of course there are pri-
orities, but the argument that I make, and
that our commission made, is that there is an-
investment aspect, and, if you are using tax
funds to increase not merely the tax base but
the standard of living of the next decade, this
has very high priority.

The Chairman: Would you say, for
instance, that the lack of a capital grant pro-
gram is an important gap?

Professor Bladen: This I think is a very big
gap and I would be very much happier to see
it made good by the establishment of either a
capital grant fund or an agreement about
grants in support of research from the federal
Government than by transferring the addi-
tional funds to the provinces. I think there is
a really important problem of making sure
that this goes into research. This is the way it
will pay off. .

Senator MacKenzie: I wish someone would
do a memorandum on this issue of the
amounts, the share of the total income of a
country, that could go to various general
heads.

Professor Bladen: Well, at any rate, we
know that the share in the country where’
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growth has been most rapid has been about 3
per cent, which is some three times that of
ours.

The Chairman: I am sorry, Senator Gro-
sart. I want to come back to you, but just to
follow up this question, if you allow me,
Wwould you know anybody, Professor Bladen,
who has worked for your committee and who
could do that kind of work rather quickly?

Professor Bladen: A good deal of it is avail-
able in the records of the O.E.C.D., I think.

i Senator MacKenzie: You see, as a practical
illustration, the revenues of the Province of
Nova Scotia are divided as follows: about 30
ber cent for education; 30 per cent for social
Services; 30 per cent for highways; with 10
ber cent left to run the province. I suspect
this is relatively true across the country.
Now, it may be that education should go up
to 40 or 50 per cent. That is what I am
getting at. And in the federal area, research
n}ight go up very substantially, but you must
either raise more money, or you must redis-
tribute the money, and it would be very use-
ful to a lot of people, if we could have a
Serious memorandum on this particular issue.

Now, I am done, sir. I apologize to Senator
Grosart.

Senator Grosart: Not at all.

Senator MacKenzie: He raised the point in
the first place.

Senator Grosart: I was going to raise a
Corollary question arising out of a remark of
Dr. Solandt this morning when he said, as I
Understood it, that it was not really a ques-
tion of setting a percentage of the gross
hational product as the amount required to
Solve this problem, but that we should look at
Specific problems and total them up and then
We might find ourselves having to spend some-
thing like 4 per cent or 5 or 6 per cent of the
8ross national product. The question I was
80ing to ask you was comparatively of cur-
rent expenditures and in spite of that
Qualification, where does Canada stand? I
know there are O.E.C.D. figures available but
; do not have unqualified faith in them hav-
“}g had a look at them in relation to external
ald where they are not reliable at all as they
affect Canada. Where does Canada stand at
_the moment among leading industrial nations
In relation to the percentages of expenditure
of G.N.P. in scientific and technological
Tesearch and development?

Professor Bladen: I am not an expert in
this field. I haven’t done original research in
it, but so far as such information as is availa-
ble to me is concerned, it suggests we are
rather way down the list and possibly that we
are spending in proportion to our national
income about one-third of the amount the
Americans are spending although some esti-
mates make it one-fifth. I think we are defi-
cient at the level of pure science and we are
grossly deficient at the level of applied
science. I think we probably are incredibly
slow at the point of innovation. Although I
think we can do ourselves great long-run
damage by switching funds from pure
research, yet I think an increase in the
applied field would produce relatively quick
returns, and the amount extra for pure
research would not make very much differ-
ence to the percentage of the gross national
product. If you add an almost equal amount
to applied research, then you are really
beginning to do things.

Senator Grosari: Senator McCutcheon has
called my attention to a chart in the First
Annual Report of the Science Council of
Canada which for the record is perhaps worth
just summarizing. This is a summary of eight
countries and it shows the United States of
America as making gross expenditures on
research and development at slightly over 3
per cent, the United Kingdom at slightly over
2 per cent, the Netherlands about 1.8 per
cent, France about 1.5 per cent, Japan about
1.5 per cent, Germany about 1.3 per cent,
Canada just over one per cent and Belgium
about .8 per cent. Now could I ask you if, in
your opinion, Professor Bladen, Canada
moved up to 2 per cent, would this have a
significant effect on the question which the
economic Council is calling our attention to so
much in these days, the per capita productivi-
ty in Canada?

Professor Bladen: This is to some extent a
matter of faith; it is impossible to prove it
would, but all the evidence and all the ana-
lyses suggest that it would.

There is perhaps another point that I
should make. I think I noticed in somebody’s
statement a suggestion that we could not
move up that much because the scarcity is
not of money but of men.

Senator McCuicheon: I think that is the
point that Dr. Mackenzie made.

Professor Bladen: There is some point to
this, but don’t take it too seriously. At the
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men and space for the men, and a very con-
siderable increase in expenditures is required
to make full use of the men we have. It is
true that if you grow very fast you begin to
need more bodies, and these are slow to
develop, but a considerable advance is possi-
ble with the bodies we have and given that
considerable improvement in the conditions
for those bodies, the increased supply of
bodies—I have been reading in the “New
Man” recently, you know, the director of the
laboratory wants more “bods”—the produc-
tion of scientists depends on this flow of
research funds as well as does the production
of new knowledge. So that I do not think that
any increased expenditure that is possible,
having in view the financial problems of the
Government, is likely to be on such a scale
that it would become impossible to spend it
effectively.

Senator Grosart: I am going to ask one
more question. I know there are many ques-
tions that could be asked arising out of your
very interesting presentation and I know
there are others who have questions to ask,
but I would like to ask just one more. As
chairman of the Automotive Adjustments
Assistance Board, would you care to comment
on the reports we have had recently that some
of the companies owe the federal Government
a great deal of money under that agreement?
What happened? If this is so, what went
wrong?

Professor Bladen: I am not sure it is true. I
think there are two companies where we may
be facing bankruptcy. One of them we knew
was a considerable gamble but we thought it
was worth taking. I don’t know yet what the
situation is because this will be reported to us
at the next meeting of the board, but I have
been talking to the secretary. I suspect we
have been well protected by security; the
trouble is we have not done what we wanted
for employment and productivity in the
economy, but I am not sure we have lost any
Government money. In fact my worry there
is always the same; I am not sure we are not
a little too tough in our banking attitude. We
are not quite as tough as the Industrial Devel-
opment Bank, but in my view the objective
is to try to get industry developing and
employment increasing, and if you are too
careful you may save the Government some
tax money indirectly - and lose the gross
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national product which is the ultimate source
of its revenue.

Senator Grosart: But don’t these amounts
mentioned merely represent a shortfall in
productivity in Canada, and that was
anticipated—in fact it was the essential aspect
of the agreement.

Professor Bladen: I am not sure that I
understand what you mean by that, but I
would simply say that we are in that part of
our program trying to make available financ-
ing for industrial development which appears
after very careful engineering and examina-
tion to be viable but for which the ordinary
capital market cannot make provision.

In general, any loan company, even Roy-
Nat, I have no doubt, has its failures. You
cannot lend for development and always be
right, but I feel pretty confident that the net
result will be that we have recovered most of
the money we have lent and that we will
have increased productivity.

Now, we believe it is important to maintain
anonomity because, to some extent, if you go
for help to the Board, which will only help
you if you cannot borrow anywhere else, it is
in a sense, advertising something about your
credit.

However, I have been excited by one ven-
ture where we have been able to promote the
development of what I think is a really
important technological advance. I suspect
that if I talk about it everyone will begin to
know what it is, but here is a case of a firm
which has developed a pilot plant. This is
applied research through development to the
point of being ready for industrial use. If it
were not for the agreement, and if it were
not for our ability to finance as a result of the
agreement, this would be a development in
the United States.

I sounded very international in some of the
things I said, but, nevertheless, where I can
see a Canadian development developing in
Canada, I prefer it. This, again, is one of the
cases where I have been happy to see us able
to promote innovation. This is the most diffi-
cult thing of all, to get the thing to the final
stage.

Senator Grosart: I will pass on, if I may,
Mr. Chairman.

Senator Thompson: I would like to raise
one small issue, this Canadian innovation in
moving through to the development. I was
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suspicious you were referring to some Crown
corporation which would develop and pro-
duce for Canada. You talk about putting all
this effort into research and development in
the direction we have in time of war, and if
we could do the same thing in peacetime. I
realize you were sitting with Senator
McCutcheon on one of these committees! This
1s the kind of thing you are suggesting, that
We move into production from the establish-
ment of Government support all the way
through.

Senator McCutcheon: Professor Bladen is a
better Tory than I am!

Professor Bladen: I think I can show you
Drecisely how different what I am proposing
18 by analogy with the war experience. The
United States government is not organizing
the production of its own missiles and its own
airplanes and its own this and its own that. It
1S contracting with private industry, and this
Is what I am talking about, but it is contract-
Ing with private industry partly to have
Tesearch done. This research it wants done it
does not have done in its own laboratories. It
Invites industry to do the research, to develop
a product to perform a particular task, and it
bays for this. And if industrial firms were
able to be selling a product, research, as well
as selling a product, the gadget, then part of
the pay-off of the research organization would
be the revenue from the sale of research, and
this would make it more possible for them to

ave a research unit which was paying off
also in terms of increasing their own activity.
Once having developed the new gadget, and
the Government has paid for it by contract,
then the problem is: Is it going to be made?
But, again, instead of having to wonder
Whether you can sell it, you have a made
market there; the Pentagon is wanting to buy
a million units of it.

In the course of thinking and talking with
beople about my appearance here I got
Some documents from Mr. Orr, the Industrial
Research Advisor in the Department of In-
dustry—and I hope that he will be amongst
those you will hear very early on. I was rath-
er interested. I had not talked to him about
this peacetime alternative, but I find him there
discussing, amongst other things, the fact that
the Government is the biggest buyer in so
Many items that it could specify and ask for
the development of some new and better gadg-
et, and pay for the research and then buy it.
But, says Mr. Orr, the trouble is that it is
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only the Department of National Defence that
can afford to do this. All the rest are operat-
ing on such tight budgets that their procure-
ment officers cannot venture their funds hop-
ing to get a better mousetrap. It makes me
wonder whether this does not mean that there
should be some development fund to which
any Government department buying mouse-
traps or paper clips, or whatever it may be,
may appeal and say, “We think that it would
be worth spending some money on trying to
get a better product. Can we have from this
Development fund a grant for that purpose?
Then it does not mean they have to have
fewer paper clips if they want better ones,
but if they get better ones the whole of Cana-
da is going to get better ones too. As I put it
at the moment, I am afraid it is a very
impractical sort of proposal and yet perhaps I
may quote what Mr. Orr said:

Collectively, governments represent the
largest single concentration of buying
power in most countries. Therefore it is
suggested that when government is a
major customer it is in a position to
establish requirements or specifications
for the product it buys which will
encourage advancement over the current
state of the art. The cost of the research
and development effort involved in meet-
ing these advanced requirements is
included in the selling price and in effect
is underwritten by the user agency. Un-
fortunately, where budget limitations
prevail there is a strong reluctance on the
part of the purchasing agency to pay the
premium for technical progress. There-
fore this practice is really only applicable
in the fields of defence.

Well, I was encouraged when I found that
he, who really has experience of the problem
of promoting industrial research, seemed to
be moving towards, at least as one of the
methods, this use of Government buying or
big buying; and it seems to me—it is really
not so much buying mousetraps—it is buying
the sophisticated equipment that is required
for the modern technology of research. In the
old days research fed technology; now, tech-
nology makes possible research that was
impossible before. It is along the line of my
suggestion about Arrow, which may be again
a little imaginative, but when I was studying
the automotive industry I was in touch with a
number of firms where high-precision engi-
neering is important. Massey-Ferguson, for
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instance, told me that they had learned, and
had been able, to develop methods of preci-
sion engineering by acquiring the technique,
the machines, and the skilled men by provid-
ing bits and pieces for the Arrow, that were
paying off in the agricultural implement
industry. :

So, even though we lost the Arrow and a
large part of the engineering staff who were
making it, I suspect that it did pay—it may
not have paid the full return that Senator
McCutcheon would want from his industrial
enterprises, but it probably paid fairly
substantially.

Senator Grosari: Mr. Chairman, Professor
Bladen, in raising this whole question, has
referred to the Ministry of Technology of the
United Kingdom. From some reading I have
done it seems to me that they have developed
a very clear scientific policy along the lines
Professor Bladen has suggested. I wonder if I
might suggest to you that we get some infor-
mation on that.

The Chairman: Well, Professor Blackett,
the Scientific Adviser to the Ministry of
Technology, is on our schedule of meetings
for Wednesday next. He cannot be here next
Wednesday, but he can be here next Tuesday.
This is something we will have to discuss, but
we definitely have him on our priority list.

Senator Grosari: Then there is the other
kind of policy in this field which is generally
called the French policy, that of relating
industrial goals to Government rewards of
various kinds for reaching those goals. As one
aspect of the field of scientific policy I suggest
that perhaps we might investigate that.

The Chairman: Before we move on to
another subject, would you care to comment
on this question: As far as research in the
private sector in concerned, especially in
Canada, since we have relatively few big cor-
porations, what do you think of co-operative
research? Instead of assisting research in an
individual firm, what about trying to encour-
age the organization of research on an indus-
try basis, such as we have done in the pulp
and paper industry?

Professor Bladen: This seems to me to
make very good sense indeed. It is only the
very big firms that can afford the very well
equipped and staffed laboratories that are
required by modern science. There is the pos-
sibility of a co-operative laboratory, but,
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again, I think that a co-operative laboratory
should not be working merely on the prob-
lems set by its member firms, but should
become the manufacturer of research by
entering into contracts with government with
reference to the products.

The Chairman: Oh, yes.

Professor Bladen: I have no doubt that this
is true, but you want to make sure that you
do not let the combines people get in the way
of it.

The Chairman: Well, we have been pretty
successful in the sector of the pulp and paper
industry.

Professor Bladen: Yes, but then it is one
thing to combine to sell to the Americans but
it is another thing to combine in dealing with
a domestic product.

This may seem awfully far afield, but I
have been very much concerned with this
aspect of developing technology, and in any
event with reference to the combines legisla-
tion there is a very great danger in competi-
tion, in that it may inhibit innovation. In the
perfectly competitive economy no research
would be done by individual firms, and no
innovation would be undertaken. In agricul-
ture you do it all for them because it is a
competitive industry.

I notice signs of the re-emergence of an
interest in trust-busting. I do not love
monopolists, but I am terribly worried about
the fanatical anti-trusters when I am thinking
about the development of technology. I know
that that is far afield, but...

The Chairman: Oh, no. As you know, the
Economie Council is conduecting a special
study on this particular issue, but they are
not yet ready to report.

Senator McCuicheon: We have a new min-
ister and a new enthusiasm.

Professor Bladen: That is the trouble.
Senator McCuicheon: That is right.

The Chairman: It was one of my fields of
interest too for some time, and I still keep an
interest in it.

Senator Bourgeit: Professor Bladen, you
have said very little has been done, and very
little money has been spent, on pure research.
I do understand, like many others, that there
again it is a question of money, but even
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today do you think we would have the
qualified personnel to take charge of the field
of pure research?

Professor Bladen: I think you misunder-
stood me a little.

Senator Bourgei: Maybe I did.

Professor Bladen: We have done a great
deal in pure research. We are doing a great
deal in pure research. We are just not doing
enough. I do not think we have to be in any
Wway apologetic about the quality of our scien-
tific personnel. Indeed, some of them have
been able to receive, when there has not been
enough Canadian support, a lot of support
from the United States. I think that we have
the people. We are not supporting them
enough, and we have not enough people in
the long run. We have got to be producing
more, but we have made a good start, and we
have some pretty high standards in pure
research.

Senator Bourget: And if we want some
more can they be qualified here, or would
they have to go outside?

Professor Bladen: Preferably they would be
Qualified here, but again this depends upon
there being adequate support for research
activity in the universities.

Senator Bourgeni: Thank you very much.

Professor Bladen: Could I pay this tribute
to the N.R.C., and to some extent it raises the
broblem of the social sciences. The National
Research Council, from its very early begin-
Nings, used its funds to finance Canadian stu-
fients at Canadian universities. Its fellowships
In Canadian universities helped to build up
the graduate schools, as well as the research
activities of the Canadian universities in the
natural sciences. We in the social sciences
Were a little too modest, I think, and felt that
We had to send our best students away. The
result has been that we got a lot of very good
Ones back, but we had not built up as quickly
and as effectively as we should the boys at
home. We are doing this now.

Senator McCuicheon: We heard yesterday
that you get about 80 per cent of them back.

Professor Bladen: Yes, but this is mnot
altogether the story. The story is also what
happens to those who were not able to go out.
There is a possibility now for many more of
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them to be developed in Canada, and this
number would have been probably more, and
the quality would have been better, had we
been a little less ready to think that England
did a better job than we did.

On the whole, I think the social sciences
and the humanities should begin to make
more and more of their fellowships tenable
only in Canada. When we come down to
details like this we see that there is another
feature, and that is the extent to which post-
doctoral fellowships should be made availa-
ble. They are to some extent in the sciences.
We probably need more there, but they do
not exist in the social sciences.

Not only is it good for the development of
the fellow, but it is enormously valuable in
developing the atmosphere of research in the
universities. More post-doctoral fellowships
and more, shall I say, purchase of time from
teaching are required. There are many
American fellowships which will pay half the
salary of a professor as long as his teaching
load is reduced by a lot more than so many
hours. If there were—what is the phrase?

Senator Grosari: Sabbatical leave?

Professor Bladen: Not sabbatical leave—in
that case the man leaves. If there were an
opportunity to buy time, if a man is appoint-
ed to a fellowship which supplements his
teaching income and he is relieved and goes
on part teaching salary. The Ford Foundation
does this a good deal in the social sciences
and I think it is a very useful practice.

Senator McCuicheon: Speaking of most
doctoral work in the social sciences we heard
quite a bit of criticism yesterday morning of
this fetish, that in the social sciences you
needed a Ph.D. and had to spend several
more years to get it than you had in the
natural sciences. Alex Corry—

Professor Bladen: Alex Corry, like V. W.
Bladen, has no Ph.D. I used the phrase “post-
doctoral” because of its analogy with the
physical sciences. I do not mind whether a
student takes a Ph.D. or not; if he does, I
would do everything I could to try to make
the behaviour a little more like that of the
scientist. In other words, I would make it
something more like a routine degree which a
man gets at age 24, rather than like Aitchison
who at about age 40 wrote a lifework as a
thesis. I am not so much thinking of post-
doctoral in that sense, as support for a man
to have a year for full-time research in the
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university . itself, not to send him to London
for post-graduate research but to have this
sort of man in the University of Toronto, or
British Columbia or wherever it might be,
working for a year; a sort of student who, if
he has not got his Ph.D., at any rate he is
beyond the point where he is working under
direction, to the point where he is working
independently but is not yet the mature
scholar. I am not thinking of providing for
retired professors, I am thinking of a young
man age 27 to 30. This is a period when he is
generally being overworked as a teacher. Not
only would we get good research done then,
but we would get him better oriented to the
research and there would be more research
product over the years.

Senator Grosari: A sort of scientific resi-
dent poet?

Senator MacKenzie: I like what Professor
Bladen has said about fellowships and schol-
arships. I would like to ask him whether
there is not some difference, however, in
respect of those in the humanities in particu-
lar and possibly in some of the social
sciences, in the valuable experience in anoth-
er environment, in British Columbia, Toronto
or Nova Scotia. Is there not more than the
technical development of a person’s educa-
tion, in urging that some of them, having
spent four or five years or so in Toronto or
Vancouver, had better go somewhere else, if
they are going to the humanities.

The Chairman: And come to Montreal.

Senator MacKenzie: Yes, it is a different
environment.

Senator Grosart: Or Ottawa U.

Professor Bladen: Obviously, there is a
great deal in what you say, particularly if
they are going to be students of English liter-
ature, Italian literature, French or German
literature; they go to the milieu of the coun-
tries they are dealing with. But this is done in
addition to the requirement that, instead of
learning the techniques in London they learn
them just as well, if not better, in Canadian
universities.

Senator MacKenzie: I agree.

Professor Bladen: Also, they do the write-
up work on what they are doing in a Canadi-
an environment, so that other people are get-
ting the advantage. When there is a Canadian
scholar, writing on a French poet, you do not

want him only to be fertilizing the Paris aca-
demics: has got to be there part-time, but you
want him to be working on this in your own
bailiwick, too.

Senator Grosart: Is not the Canada Council
moving in this direction?

Professor Bladen: It probably is, but I am
now more out of touch with that than I was
when I was talking about it two or three
years ago.

Could I make one other statement, and
again here I am raising issues that I think
worth your talking with others about, rather
than things I know about. I talked about
university research, applied research in
industry. I have not said anything about in-
house research in government. But one of the
problems I see is one of the development of
communications between them. You know,
Mr. Chairman, how serious is the gap
between the professional economists of the
civil service and the economists of the uni-
versity. The gap in the science field is proba-
bly not so great, and yet I feel that it ought
to be more possible—it is beginning to hap-
pen—;for an N.R.C. scientist to be directing on
behalf of the University of Toronto some of
the experimental work of its graduate
students.

I believe that it should theoretically be
possible for a scientist in the Bell Telephone
Company laboratories to direct research on
behalf of the University of Toronto in a
laboratory that, for certain purposes, is better
equipped than any university can have.

The difficulty about all this is that at pres-
ent there are so few industrial laboratories
that are anywhere near the level of compe-
tence which makes it easy to break through
the partly real and partly snobbish resistance
of the universities.

To promote communication might perhaps
promote movement; there could be more
professors on leave to the N.R.C., more N.R.C.
visiting professors to the universities. There
could be more professors on leave in industri-
al establishments and more industrial scien-
tists visiting professors in universities. I think
it is at least worth your asking some of your
witnesses from the United States about this,
where I think there is much more movement
than there is here; and asking those from the
United Kingdom, whether there are not
things which could be done to promote that
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k.ind of interchange in communication. Some-
times it may be that in applied research there
turns up a problem that is really exciting for
1_:he purist but unless they are communicating,
it may not get into the program of the pure
Tesearch people. Sometimes an idea in pure
research may have a pay-off for anyone in
pure research, but unless there is adequate
communication the possibility is lost.

The Chairman: You have spoken of the
great usefulness of the N.R.C. in the physical
Sciences, both in terms of its contribution to
assistance to universities and also through its
OwWn inner research activities. Do you not
think that there is a possible gap in the field
of the social sciences where we could have
Some kind of parallel institution which would
add another alternative to the choices you
Were describing a moment ago? We could
then buy time in universities or send our
researchers to England or France, as we do
now, but with that addition we might enable
Some of them to come to Ottawa.

Senator McCutcheon: You could make them
€Xecutive assistants.

Professor Bladen: That is all right, but I
k I saw in the press reports some refer-
énce to a possible social science foundation
Which would be a sort of an in-house N.R.C.
Organization. To this I react violently and
Negatively.

The Chairman: I knew that.

Professor Bladen: I am sure that, even if it
had merits in any other sense, we have not

€ personnel to staff another institution in
Ottawa without injuring the research in uni-
Versities where the most important work
must be done. So that whether some day such
an institution might be a good thing, I am not
Prepared to say. I am skeptical. But that any-
thing like that should be done soon I would
Consider to be disastrous. In the social
Sciences, the weakness of the universities is
Still so great that you must be careful not to
drain anything from them.

Senator Thompson: But could they stimu-
!ate and co-ordinate the social science efforts
In universities?

Professor Bladen: I do not think so. At any
rate, the development of wvarious kinds of
C_Ommittees of sciences in the various universi-
ties is fine, but I take it that the proposal was
Something like at N.R.C. where you would
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own in their own institution; and the develop-
ment of a research institute of any sort
unconnected with the universities appears to
me at the moment to be a very dangerous
form of development.

The Chairman: Would you consider that the
establishment of the Economic Council of
Canada, for instance, has greatly weakened
the universities?

Professor Bladen: No. But they have, of
course, to a considerable extent been using
the university people. I am not opposing the
use of university personnel in relation to par-
ticular research projects. The use of the work
party, or the task force, or the research group
of a royal commission, or the research group
of a Senate committee—these things are fine.

The Chairman: And yet the Economic
Council has about 50 qualified economists.

Professor Bladen: You know, the press is
here and I cannot really say what I think.

The Chairman: Oh!

Professor Bladen: Will you guarantee no
quotation when I say that so far as I know
we have not been deprived of a significant
number of recruits or that recruiting at uni-
versities has not been made significantly more
difficult?

The Chairman;: Is the press ready to agree
not to quote Professor Bladen? No? It will
have to be reported.

Professor Bladen: Well, I have said that. I
have not got a list of the staff to peruse in
order to see which of them I would like to
recruit for a particular university, but I do
not think that has been the problem in any
event. But again this is not really quite what
I mean by a research institute.

The Chairman: It is pretty close to it.

Professor Bladen: No. It is involved in day
to day or year to year advice to government.
It is applied research. It is not the N.R.C.
type of research and I take it you were talk-
ing about an N.R.C. or a pure research
institute.

The Chairman: No, no.

Professor Bladen: Well, so far as the other
things are concerned, then, I am inclined to
believe that more useful work would be done
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by more interchange between universities and
the research staffs of the departments of the
Government. The real useful work at that
level I think can be done better at the point
where it is very closely related to policy, and
I would like to see a great deal more move-
ment and much more communication between
the universities and the research people of
the Departments of Labour, Industry and Fi-
nance and so on. This would fertilize the uni-
versities and it would fertilize the Govern-
ment. In fact, this is what takes place on a
very great scale in the United States, much to
the advantage of both its government and its
universities.

The Chairman: But the kind of research
which is done or which should normally be
done by departments is much more related to
what we call development work, development
research, which just precedes policy decisions
or policy formulation. I do not accept this as
being applied research in the accepted sense
of that expression.

Professor Bladen: Well, in my view this is
the place where there is a possibility of
attracting pure research people into areas
that seem a little more likely to pay off. You
know, I do not want too many of these pure
research people to get involved so that they
are doing nothing but day-to-day research for
Government departments, but I am in favour
of their having more contact with the Gov-
ernment departments. That would, I think,
affect both areas of research and quality of
research.

Again, you know, I get naughty, but I am a
profound believer in the work of my econom-
etric friends but I am also terribly worried
unless my econometric friends should not dis-
cover what human people are like, and,
above all, what the sort of people who admin-
ister policy are like.

Senator Grosart: Professor Bladen, I was
going to ask you a question in that area. I
have been trying to find somebody brave
enough to tell us whether the political deci-
sion making process in this area might be
improved, that is, vis-a-vis the Cabinet and
Treasury Board departments of Parliament,
and, if so, in what respects. How do you get
across to the Cabinet the recommendations of
a commission such as yours, the views that
you have expressed? How do you get these
translated into political action? Can you do it
under the present political procedures?

Professor Bladen: That is an admirable

subject for research.

The Chairman: The Glassco Commission i§
a very good example of that. They organized
their own lobby within the Government.

Professor Bladen: There is something I
would like to mention because it keeps turn-
ing up. On the one hand Mr. Martin congratu-
lates me on the adoption of my plan for the
automotive industry; but, of course, it is not
my plan! This, however, illustrates the kind
of thing one must expect. I do not think that
any group of people, any royal commission or
any committee, can expect to have its
findings implemented. In the University of
Toronto we recently appointed a committee of
professors under Professor MacPherson to
examine teaching in the faculty of arts and
sciences. They brought out an extraordinary
report. People are asking, “Why isn’t it
implemented?” In the first place nobody
could implement it. Nobody has got the au-
thority. But in any case all any such report
can be expected to do is to change the way of
thinking of people. I think it can be consid-
ered to have been useful and effective if it
has had some favourable effect on the direc-
tion of action, and that it should not really
expect that its findings would be
implemented.

Mr. Carter, for instance, I do not think
should consider the success or failure of his
venture to depend on whether his report is
implemented. I am prepared to say with com-
plete confidence, however, that the taxation
system of Canada will be different 10 years
hence from what it would have been if that
report and that investigation had not been
made.

Senator MacKenzie: Coming back to the
question of universities for a moment, is
there value in a measure of centralization and
division of labour in respect of areas of study
in matters of this kind? Say we have 50, 60 or
100 institutes of higher learning in Canada
and they all cannot do what Toronto is doing
but most of them would like to do it—is there
some value in an agreement, if it could be
reached, about leaving to those equipped the
major responsibility in the two levels of high-
er education?

Professor Bladen: Within limits, yes. I am
one of those who think that there would be a
lot to be said for creating a University of
Ontario which would have its campuses in
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Toronto, Hamilton and Kingston. I wonder
too whether McGill should not be made part
of a University of Ontario.

Senator Grosart: And the University of
Montreal?

Professor Bladen: If there is to be a certain
amount of co-ordination, it probably should
be done regionally rather than nationally. I
Would think the Maritimes, Quebec, Ontario,
the west and British Columbia are the regions
I which such co-ordination should take
blace. There are some facilities that are so
€Xpensive it would be nonsense to duplicate
them. Also there is such easy air transporta-
t{on, it is perfectly possible to use the facili-
ties of a central organization as long as those
Who are going to use it are given serious
I'ESD'Onsibility in respect to its government.

gain to go back to the telescope, it has not
been properly worked out as yet what the
relationship of =~ university to government
should be. Similarly with ING I don’t think
there is enough care. They talk about the
Possibility of the university scientists playing
SOme part in there, but you cannot come in
Just as a visitor. There has to be some
responsibility involved.

Yesterday the problem of libraries was
faised. Now, you cannot have a magnificent
research library in every university; you've
80t to have either a lot of mediocre libraries
Or you can have two or three really good
Ones. Again it does not matter because of the
Sbeed with which you can get from the cen-
tral library either the actual book or a tele-
type of the parts of the book you want. The
technology is changing to a point where it is
Dossible to centralize without the loss that
appeared to be inevitable in the olden days.

f course, we have got to centralize and we

ave got to co-operate but if you carry it too
far you will break down the universal charac-
€r of the university which has to cover
fhough knowledge in the areas of the certain
disciplines it deals with. The real problem is
In education.

Se_nator MacKenzie: Surely the real prob-
€m is in what we call graduate studies.

Professor Bladen: Here again I think the
Sn’}all colleges and universities are making a
Mistake in believing that they can only do a
8ood job if they have graduate students.

Senator MacKenzie: I agree.

Professor Bladen: The important thing in
the school’s character is that the staff of the

undergraduate colleges is adequate and has
adequate support for their research so that
you can put post-doctorate fellows in them.
The assumption that somehow graduate stu-
dents make scholars work in the natural
sciences in one way, and the humanities and
social ' sciences in an other way. Professor
MacPherson, to whom I referred earlier, has
an international reputation and I am not sure
it is not because he had no graduate students.
I think it comes about as a result of the
terrific drive on the part of the professor. It
is not the only way of undertaking and devel-
oping research as a scholar. In that regard I
think Professor MacPherson is a very good
example. Do you not agree?

Senator MacKenzie: Yes, I agree.

Senator Thompson: You talk of federal
grants in research and a federal responsibility
for research, and I am thinking again in the
area of undergraduate and post-graduate
research. Do you see a federal department on
that basis?

Professor Bladen: Not in education. You are
immediately in trouble if you suggest that.
When Senator McCutcheon and I were con-
sidering and worrying over this financial
report, we thought of all sorts of possibilities.
We thought it would be possible to eliminate
entirely additional grants and do the whole
thing by a sufficiently generous interpretation
of “research” and by the use of income tax.
In this way you could have eliminated the
per capita grants and there would have been
no complaints concerning the infringing of
provincial rights in education. Now the ques-
tion of the income tax might be a little more
arguable, but certainly in so far as research is
concerned—well, there are lawyers here and
they may have certain views on that. But
surely there can be no doubt that the federal
Government has a right to support research
in any institution it chooses. If you then
recognize the real cost of research, and per-
haps this is relevant to some of your statisti-
cal inquiries, when we started making up the
material on the finances of education, we
found that the usual way was to present the
research grants as though this was the expen-
diture of the wuniversity on research. We
insisted on putting it in as simply part of the
revenue along with the fees. We then asked
what is the research component of the costs.
As a matter of fact nobody knew. At that
stage the University of Toronto was, I think,
the first to cost its graduate program its
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undergraduate program separately. But the
costing of its research separate from its educa-
tional program had not been attempted. I
think the University of Toronto and possibly
other universities, particularly in Ontario—
and I do not know about any others—have
been making estimates of the proportion of
their cost which is in fact research cost. I am
not sure what it is, but I would guess it is
about one-third. If you then look at the capi-
tal cost, and I believe I have said this
already, the research component of the
science building such as the physics building,
the biology and sociology buildings, the
chemistry building and the new building we
need for geology, botany and so on in
research—the research component of these
will be something like 50 per cent. If you
therefore took into account the real costs of
research in a university, you would increase
the apparent percentages of the national
income going into research. I think that for
comparative purposes this would not be
important because I suspect that this is simi-
larly ignored in other countries. But from the
federal point of view this is important. I
think you could support the activities of, at
any rate, the big universities to almost the
extent of one-third without beginning to
invade the educational territory.

The Chairman: I have just one final ques-
tion, Professor Bladen. If my recollection is
correct, in your committee’s report you sug-
gested that a research centre on the life
sciences should be established in Ottawa to
take over and extend the activities of the
Medical Research Council. However, in so far
as I can recall, you did not give too much
explanation of that proposal. What precisely
did you have in mind?

Professor Bladen: No, I do not think we
made such a proposal.

Senator McCutcheon: I cannot recall it.

Professor Bladen: As
research was concerned...

Senator MacKenzie: Robie Kidd made that
proposal.

far as medical

Professor Bladen: ...we followed so soon
after the Hall Commission that we simply
endorsed the recommendations of the Hall
Commission with reference to research and
teaching. We did not endorse the Hall report.

Senator McCuicheon: No, we did not do
that.

Professor Bladen: But we endorsed its
recommendations with regard to research and
teaching hospitals for the development of per-
sonnel on which later health services could be
developed. We did not go into any detail
about the amounts involved, but we had in
mind the sort of money that ultimately cameé
in that Health Resources Fund.

The Chairman: I was definitely under that
impression. I will check back. Senator
Thompson?

Senator Thompson: This is really on ﬂ}e
other area of health resources, and we will
hear from another group on this, I believe.

The Chairman: Thank you very much
Professor Bladen.

Professor Bladen: And I am not it

contempt?

The Chairman: you are not in

contempt.

No,

The committee adjourned.
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ORDERS OF REFERENCE

Extract from the Minutes of the Proceedings of the Senate, November
2nd, 1967:
“The Honourable Senator Lamontagne, P.C., moved, seconded by
the Honourable Senator Gershaw:

That a Special Committee of the Senate be appointed to consider and
report upon the scientific 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 require-
ments of the new scientific age and, without restricting the generality of
the foregoing, to inquire into and report upon the following:

(a) recent trends in research and development expenditures in

Canada as compared with those in other industrialized countries;

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

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

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

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

That the Committee have power to send for persons, papers and
records, to sit during sittings and adjournments of the Senate, and to
report from time to time.

After debate,

The Honourable Senator Flynn, P.C., moved for the Honourable Sen-
ator Phillips, seconded by the Honourable Senator Choquette, that further
debate on the motion be adjourned until the next sitting of the Senate.

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

» Extract from the Minutes of the Proceedings of the Senate, November 8th,
67:

“Pursuant to the Order of the Day, the Senate resumed the debate on
the motion of the Honourable Senator Lamontagne, P.C., seconded by
the Honourable Senator Gershaw, that a Special Committee of the Senate
be appointed to consider and report upon the scientific policy of the
Federal Government.

After debate, and—
The question being put on the motion, it was—
Resolved in the affirmative.
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With leave,
The Senate reverted to Notices of Motions.

With leave of the Senate,
The Honourable Senator Connolly, P.C., moved, seconded by the
Honourable Senator Deschatelets, P.C.;

That the Special Committee of the Senate appointed to consider and
report upon the scientific policy of the Federal Government be composed
of the Honourable Senators Aird, Argue, Belisle, Bourget, Cameron,
Desruisseaux, Grosart, Hayes, Kinnear, Lamontagne, Lang, Leonard,
MacKenzie, McCutcheon, Phillips, Sullivan, Thompson and Yuzyk; and

That the said Committee be authorized to print such papers and
evidence from day to day as may be ordered by the Committee.

After debate, and—

The question being put on the motion, it was—

Resolved in the affirmative.”
J. F. MACNEILL,
Clerk of the Senate.
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Anglican. Address: 41 Lakeshore Rd., Port Colborne, Ont.
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MINUTES OF PROCEEDINGS

TUESDAY, March 19th, 1968.

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), Aird, Belisle,
Cameron, Grosart, Hays, Kinnear, McCutcheon and Phillips. (9)

Present but not of the Committee: The Honourable Senators Blois, Carter,
Irvine, Kickham, MacDonald (Queens), McGrand, Pouliot, Prowse and Roe-
buck. (9)

In attendance: R. J. Batt, Assistant Law Clerk and Parliamentary Counsel,
and Chief Clerk of the Committees; Philip Pocock, Director of Research (Physi-
cal Science); Gilles Paquet, Director of Research (Human Science).

The following witness was heard: Professor P. M. S. Blackett, Advisor to
the British Minister of Technology, and President of the Royal Society.
(A curriculum vitae of the witness follows these Minutes)

At 1.00 p.m. the Committee adjourned to the call of the Chairman.

ATTEST:
Patrick J. Savoie,
Clerk of the Committee.
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THE SENATE

SPECIAL COMMITTEE ON

FEDERAL SCIENCE POLICY

EVIDENCE

Ottawa, Tuesday, March 19, 1968.

The Special Committee of the Senate on
Federal Science Policy met this day at 10 a.m.

_ Senator Maurice Lamontagne (Chairman)
In the Chair.

The Chairman: I would like first, Professor
Blackett, to welcome you in Ottawa on behalf
of the members of the committee and to
ﬂ_lank you most sincerely for making this spe-
cial trip from London to appear before us. I
do not intend to recall now all the phases of
Professor Blackett’s career, because most of
you already know what he has done for
Sclence in his country and throughout the
world. I want only to say that he has devoted
most of his life, until recently, to research
and teaching. In 1948 he was awarded the
Nobel Prize for Physics. He received the
American Medal for Merit in 1946. And I
must hasten to add that he is also a member
of the Soviet Academy of Sciences. Professor
Blackett has been the President of the Royal
Society since 1965. At present he is on leave
from the Imperial College of Science and
Technology. In 1964 he became Scientific Ad-
Viser to the Minister of Technology.

As recently as last week Professor Blackett
Wé}s giving evidence before the Select Com-
Mittee on Science and Technology in the
House of Commons in Great Britain. At
Present that Committee is carrying out an
Inquiry into the defence research and develop-
ment of the United Kingdom.

I have said enough, I am sure, to show that
Professor Balckett is eminently qualified to
assist our committee and to give us more
Particularly an outline of the objectives, the
8eneral content and also the structural or
?drninistrative organization of science policy
In the United Kingdom. Professor Blackett.

Professor Patrick Maynard Stuart Blackett:
Mr, Chairman, Senators, I am deeply
honoured to have been invited to come to
Canada to appear before this special commit-

tee of the Senate and give evidence on all
these matters of research and development
which are playing such a very big role in the
thinking and actions of the modern nations. I
have heard and read something of your prob-
lems—I have been here before—and I realize
that, although there are many differences
between our countries, there are very many
similarities in the problems that beset us over
this question of the role of science and
technology.

I met with your Chairman before the meet-
ing, and he agreed to my suggestion that it
would probably be best if I tried to outline
some of the problems, tasks and actions that
are of current consequence in my country,
and some of the thoughts behind what we are
trying to do, leaving it to you to apply them
if they fit any of the situations in your own
country.

In the last five or even ten years an
increasing turmoil of thought has grown up
around the role of science. On the one hand,
of course, science to many people is a kind of
mystic or magic wand which you wave over a
country to make it rich. That is not true, but
people do talk of science in that way. You
have to get a much more realistic view of
what science is, however, of how it should be
organized and what it can achieve. And dur-
ing the recent period not only in Britain but
here and in Europe as a whole, and in Ameri-
ca, intense questioning has been going on on
these points. But the answers are not all that
easy to find.

First I just want to make some remarks
about the differences between our two coun-
tries, in the sense that our problems are rath-
er more urgent than yours because of our
extreme vulnerability due to our adverse bal-
ance of payments situation. We have almost
no raw materials, except coal and now gas, in
our country. Since we have to import nearly
all our food, we have to export a large frac-
tion of our manufactured goods. We are
therefore intensely conscious of the extreme
need for efficiency in our manufacturing
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industries. Now, I realize that you also have
that problem, but there is the added fact that
you have a great supply of raw materials
which we do not have. We also traditionally
have been spending more on defence also a
fair amount on foreign aid. Putting all those
factors together, you will see that our prob-
lems are slightly greater than yours.

Now I want to say a word about pure basic
science which is of extraordinary importance
for all modern developed countries. But it is
not possible to qualify its achievements.
The Americans, I think, have coined the
phrase “curiosity-directed research” and that
expresses or is indicative of the atmosphere
in which most pure scientific research is car-
ried out. So far as I know one cannot say in
apportioning a budget for pure science that it
should be X per cent or Y per cent of the
G.N.P. This is a matter for consideration and
mutual emulation. Your country is rich and
you can spend more on it if you want to, but
there is no royal road to a decision as to how
much should be spent on pure science. In
Britain today about 0.3 per cent of the G.N.P.
is spent on basic curiosity directed research.
This amounts to rather more than £100
million a year.

In Britain it is widely held that pure scien-
tific research should be done wherever possi-
ble in conjunction with teaching in the uni-
versities. Only when circumstances make it
necessary should it be divorced from teaching.
I look upon pure science as being extremely
important to an advanced nation. Within the
budget which a nation provides for basic
science, the scientists collectively should man-
age their own affairs.

I do not think that anybody will disagree
about the importance of pure science, or with
the fact that a material return cannot be cal-
culated. I doubt if there are enough good
people available in most countries to justify
spending much more, say, 0.5 per cent of the
G.N.P. on pure curiosity directed science.
Pure scientific research done by people who
are not very good will itself be not very
worthwhile.

When one comes to consider the industrial
situation, the situation is utterly different. In
the first instance, the money involved is very
much higher. Britain as a nation spends nearly
£1,000 million a year on research and devel-
opment that is about 3 per cent of the gross
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national product. Once you are dealing in
science of this magnitude you have to think
extremely carefully: particularly when there
are many other claimants to the national
resources. For instance, 3 per cent of the
G.N.P. could be vitally important for the
housing budget, or for the education budget
etc. Moreover, 3 per cent, if it could be
turned into exports, could make an enormous
difference to our balance of payments.

Before World War II the United States
used to spend about one-half of one per cent
of her G.N.P. in this field and now it is well
over 3 per cent. It is this spectacular rise
which has made R. and D. a big spender. As
you know, in England we are going through a
period of financial difficulty and Government
expenditures of all sorts are being looked at
very critically, including our national expen-
diture on R. and D. We want to be sure the
nation is getting the best return on the big
investment of nearly £1,000 million a year.

All science is essentially the same; there is
no great difference between a scientist doing
a pure job and an applied job, but the atmos-
phere in each sector is necessarily different.
As a result of this difference, we have in
Britain regarded our scientific organization in
a way that some people find rather difficult to
understand. We have separated Government
administration of pure science from the
administration of applied science and indus-
trial development. The reason for that is that
one man cannot do everything. In the field of
pure science one has to be in very close touch
with the universities. In the field of applied
science and industrial development one has to
be in close touch with industry. It is difficult
to combine the two. For this reason the Min-
istries in England have been separated; we no
longer have one Ministry to do both jobs.
Pure science costing some £ 120 million a year
comes under the Department of Education
and Science. There is also a Council for
Scientific Policy under Sir Harrie Massey,
who advises the Secretary of 