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The impact of American values upon scientific development in Cana-
da is particularly difficult to assess. Americaninfluencesare so wide-
spread and pervasive in Canadian science that they seem both natural
and inevitable, and are widely accepted without critical analysis of
their underlying value system. Moreover, the American technological
dynamic has achieved a certain universality which makes it difficult
to distinguish what is simply modern and inevitable in scientific de-
velopment from what is characteristically American.

It is sometimes argued that science knows no national boundarles,
that it is the objective description of nature, at once universal and
politically neutral. But science is not just a collection of facts, it is

also a practice, a human activity which is motivated and which has _

values within the context of any particular society. Moreover, science
does not stand apart from its applications; its practice affects and is
* affected by a host of economic, social, and political factors. From this
point of view, not only is it possible to study national and international
influences on scientific activity, but it is essential to do so.
THE CENTRAL PROBLEM

At the national level, science policy has been recognized explicitly
as both an instrument and a concern of government by every major
industrialized country in the world. In particular, the government of
Canada has established several new advisory bodies on science policy,
principally the Science Secretariat and the Science Council. The coun-
cil comprises a broad spectrum of scientists, engineers, and industrial
representatives, and is charged with advising government on long-
range science policy. The council’s fourth report, Towards a National
Science Policy for Canada, is a remarkable document-remarkable in
the sense that it is idealistic and venturesome, and emphasizes for
the first time the possible ‘‘role of science in helping to solve sev-
eral of the important social and economic problems that now confront
the nation.’’ But it is even more remarkable in that it dwells on the
central problem of Canadian sciente-the lack of an adequate research
and development (R & D) base-without identifying the primary cause,
the foreign ownership of Canadian industry.

Report no. 4 of the Science Council also fails to 1dent1fy and to
acknowledge the degree of disillusionment with science and technology
which is felt among the public at large, particularly the younger gen-
eration. This disullusionment has developed over a long period of
time and represents the lack of fulfilment of the prophecies of scien-
tific liberalism, that discovery and technical innovation would lib-
erate mankind once and for all time from the sufferings of povery
and disease, But to many, progress in these areas has been more than
offset by the creation of new and seemingly more dreadful problems
for mankind, such as the threats of nuclear annihilation and ecolo-
gical disaster. The sense of ultimate security and purpose, common
to the value systems of former times, hasbeen swept away in wave after
wave of technological changes. Small wonder, then, that disillusion-
ment exists.

It may be argued, of course, that all this has little to do with the
Americanization of Canada, that it is a process of modernization that
is largely inevitable and only incidentally American. There is some
truth in this; in fact, there is no quarrel with modernization as such ~
it is a part of human progress. The real quarrel is with the degree and
the intensity of modernization, driven by mindless economic forces
and selfish interests. The excesses of science are largely American
excesses. Servan-Schreiber has described forcefully how American
management skills and corporate capitalism threaten the economic
and cultural fabric of Europe by intensive exploitation of technology
in the science-based industries. The Canadian situation is even more
precarious in this regard.

CONTINENTAL FRAMEWORK

To a considerable extent one can describe Canadian science as
merely an extension of American science in the continental framework
of corporate capitalism. In some respects the extension is an empti-
ness of purpose and activity. One example is the almost total lack of
an industrial research base in Canada, a direct result of the massive
foreign ownership of our science-based industries. Not only does this
mean that Canadians exercise almost no control over the direction
of the R & D activity which so profoundly affects them; it also means
that Canadian scientists and engineers have to emigrate to the United
States if they are to pursue careers in.the most interesting and vital
areas of industrial reserach. Under such circumstances, it is not
surprising that many Canadian scientists regard themselves as part
of the American milieu and accept the value system of the American
scientific community with emphasis of technical elites, commodity

_consumption, and the vigorous pursuit of short-range rather than
long-range goals.

Even when the Amencan value systems are rejected in theory, they
are largely accepted in scientific practice because they appear in-
evitable and because there are no organizational means for chal-
lenging their validity and relevance -to Canada. American wealth
enables the United States to attract the best scientists throughout

the western world by offering higher salaries, more hardware, and

prestigious and influential research positions. Even the heroes of
seience, such. as Albert Einstein, become Americanized. Because
of the apparent advantages, bright young Canadians also tend to go to
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the - United States for graduate and post-doctoral training. Many
factors encourage this trend: nearly all science textbooks used in
Canada are written by Americans and are published in the United
States; the most prestigious scientific journalsare American; the most
numerous and physically attractive scientific maganizes are Ameri-
can-organized, American-owned, and American-dominated. It is the
American science community that largely sets the goals and stan-
dards by which Canadian scientists judge the value and the relative
excellence of their own scientific work. Even the aspirations of
Canadian science are largely American aspirations, projects fashion-
ed to compete with' American projects rather than to serve primary
Canadian conditions and concerns.
THE BATAVIA PROJECT

An excellent example of this is provided by the proposed Canadian
participation in the high energy accelerator project at Batavia, I1-
linois, which we shall refer to as the Batavia project. This project
concerns high energy physics, a frontier field of research probing

- the ultimate constitution of matter. Activity in this field involves two

kinds of research one in mathematical theory, which is relatively
inexpensive; the other in experimentation of huge and technically
sophisticated particle accelerators. The latest generation of such ac-
celerators will cost somewhere between $200 and $300 million. A
consortium of countries is building one of these in Europe, while
a second, the Batavia project, is under active construction in the-
United States. Largely because of the costs involved, Canada does not
possess a high energy accelerator, even of the ‘ ‘previous generation.”
Canadian participation consists at present of ‘“users groups’’, which
carry out experiments at U.S. accelerators and bring back data on
photographic film and on computer tapes to be analyzed in Canada,

Supported by a National Research Council grant, a six-man study
group submitted a report in March 1969 calling for direct Canadian

patricipation at the 8 per cent level in the Batavia project. Specifi-

cally, the group recommended a $20 million expenditure over a five-
year period as a direct contribution to the capital costs of the U.ST
accelerator. Proponents argued that this gave Canada the opportun-

ity to buy directly into the world’s largest particle accelerator. They..
also argued that Canadian users should pay their own way and should

not continue to depend upon the generosity of American high energy
research groups for access to accelerator laboratories.

Here is a clear case of Canadian scientists sharing American as-
pirations ‘and expecting the Canadian taxpayer to foot the bill, Op-
ponents of the report argued that such large sums represented a
serious threat to other fields of Canadian physics already in jeo-
pardy through a shortage of research funds. Moreover, Canadian
users groups have the assurance that access time to foreign accel-
erator laboratories depends upon the scientific merit of the proposed
experiment and not at all on contributions to capital costs. In any
event, Canada already contributes very substantially to the support
of American science and.technology, both directly through the sup-
port of research in American industrial laboratories by Canadlan-

- based subsidiaries of American corporations.

,  MT. KOBAU PLAN

A ‘second example of the curious influence of the United States on
the direction of Canadian science is the story of the Queen Elizabeth
11 telescope. In 1964, on the occasion ofthe Queen’s visit to Canda, the
government of Canada accepted a proposal from a group of Canadian
astronomers to build a 157-inch reflecting telescope on Mt. Kobau
lien. A road wasbuilt to Mt. Kobau, a mirror and a grinding machine
purchased a design team established, and plans laid for a large op-
tical shop at the University of British Columbia. After inspection of
the Canadian design in 1967 by an American group, who were im-
pressed with what they saw, a proposal was made for a joint Cana-
dian-American telescope in Chile. There. is no reason to suspect
the intentions of the American proponents; but in fact the suggestion
initially led to deep dissent within the community of Canadianas-
tronomers, whether to proceed with the Mt. Kobau telescope or to
abandon it and place a telescope in Chile instead. In 1968, after four

- years of planning and the expenditure of $4.5 million, the government
.of Canada withdrew its support. from the Mt. Kobau telescope. The

project was kept alive on]y by a determined effort on the part of four
western universities.

A telescope in Chile has strong scientific points in its favour: the
site chosen is said to be the best in the world from the point of view
of observing conditions and also because of partlcular astronoxmcal
interest in southern skies. . -

On the other hand, the Mt. Kobau proJect was well on its way, and it
was a. distinctly Canadian project which would have provided a na-
tional facility of outstanding quality for Canadian astronomers. For
the United States, which has several high quality telescopes at home,
the Chilean venture.is a natural aspiration; even so, American as-
tronomers have failed to find the necessary funds. Canada does not
have a single optmal facility at this time which is both well situated
and of high quality. The Mt. Kobau project was a natural step in lay-
ing the foundations for a new generation of Canadian astronomers. The
point is that legitimate American aspirations are not necessarily

legitimate Canadian aspirations, particularly where large sums of
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money are involved; but the Americanization of Canadian science is so
thorough that the point is not clearly recognized by many scientists
in' Canada, who tend to regard Canadian science as a simple exten-
sion of the American effort.o

OUR US. T.V.

A third example of the ‘“American presence’’ in Canadian thinking
" is our choice of the American (NTSC) systemof colour television, des--

pite the evident advantages of the French system (SEC AM III) and
the German system (PAL), Except for France, Western Europe has
opted . for PAL, while most other countries have chosen SEC AM 11,
The advantages of PAL and SEC AM III are set out clearly in the ans-
wers of James A. Byrne, parliamentary secretary to the minister of
transport, to questions put to him.in the House of Commons by R.J.
McCleave, MP for Halifax-Dartmouth: V
Question No. 57 ; Mr. McCleave, MP
1. What colour television systems were considered for usein Canada®”
2. What were the comparative cost factors of each-system and of
colour television sets which receive each?
3. Which of the systems is more readily recordable on video tape?
Answer (Text) .
By Mr, James A. Byrne, Parliamentary Secretary to the Minister of
Transport:
1. The following colour television systems were considered:

N.T.S.C. (U.S.AL)

SECAM II (France)

PAL (Federal Republic of
Germany)

2. (a) The system cost factors considered for thethree systems were:

Network transmission and distribution;

Station transmitters;

Video tape recording.

The N.T.S.C. system, due to its more stringent technical require-
ments, is the most costly in terms of the three factors above. The
SEC AM III system is the most tolerant of deficiencies in the perfor-
mance of systems and equipment and can, therefore, utilize less
costly facilities for recording and distribution. PAL is intermediate
in the above respects between N.T.S.C. and SEC ‘AM IIL.~

(b) The cost factors of colour television sets for the three systems
relate solely to the techniques of recovering colour information from
the composite colour television signal, N.T.S.C. receivers are the
least costly to manufacture, SEC AM I costs slightly more, with PAL
being the most costly.

Signals of one colour system can be transcoded into another sys~

tem. Due to the costs involved, transcoding can be achieved only at
the studio, along with transmission network, or at station transmit-
ters. .Receivers designed specifically for one colour system cannot
successfully receive colour TV signals from another system.

.3, SECAN TII colour signals are most readily recordable on video
tape, utilizing standard black and white recording machines. N.T.S.C.

and PAL colour signals require auxiliary colour equipment for re-
cording. A video tape recorded from one system can be used with an-
other system by the use of transcoding techniques.

It appears evident that in the matter of colour television, as in so
many other technical matters affecting Canadians, an inferior system
was adopted primarily on the grounds of compatibility with American
systems, This example is particularly disconcerting because the sup-
erior SEC. AM III system would have provided a natural barrier to
the flood of American television programming and a natural encour-
agement to economic and culfural exchange with France, (In fact, the
barrier would not have been insurmountably large, since signals
from the American system can be transcoded at the studio into SEC
AM IID. Even when technology and economics. favour an independent
Canadian cultural stance, the Americanization of Canada persists.

American influences on Canadian science are particularly strong
in the area of military research. This is somewhat surprising since
the organization of military science in the two countries is.radically
different. In the United States a large fraction of the total budget for
all scientific .research and development falls under the umbrella
of military spending, and American scientists have come to accept
such arrangements for funding as normal. The frightening power of
the military-industrial complex in the United States is well known, but
less well known is the extent to which scientists and technologists
have been integrated into this complex, certainly a large fraction of

U.S. scientists and engineers are employed in the. U.S. scientists an -

engineers are emplyed in the so-called defence industries. By con-
trast, all classified research in Canada is done directly by the De-
fence Research Board, a civilian arm of the military establishment,
and the total expenditure on miitary research is a modest fraction
of the total research budget.

On the surface the Canadian situation seems rather satisfactory;
a closer examination shows that it leaves a lot to be desired. The
Defence Research Board apparently does not possess the resources
to assess properly the national interest in the cold-war maze of mil-
itary-scientific stratagems. The result has been a serious and con-
tinuing penetration into the decision-making apparatus of the Cana
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dian military research establishment., This penetration is justified

by the policy-makers in terms of a simple and convenient creed, that
Canadian and American national interests coincide.
A realization of the extent of American influences in the Canadian

miltary-science establishment was brought home dramatically to me
by a personal experience in 1963 during the public debate over nuc-
lear warheads for the Bomarc missiles. In the aftermath of the Cuban
crisis the Diefenbaker government was divided on the question of
equipping the Bomarcs with nuclear weapons. Washington took ad-
vantage of divided Canadian loyalties on this issue to openly embar-
rass the faltering government in Ottawa. For reasons best known to
himself, Lester Pearson reversed his stand on the issue of nuclear

arms to Canada, going on to win the federal election and bringing the .

dramatic Diefenbaker years to an inglorious close. To the great re-

lief of the Canadian press, Howard Green, the architect of Canada’s

resistance policy to U.S. pressures on the nuclear arms issue, suf-
fered humiliating defeat at the polls. ‘
Canada: U.S. warfare extension

Proponents of Pearson’s policy, including the former Conservative
Minister of Defence, Douglas Harkness, claimed that a ‘‘small”
nuclear warhead on the Bomarc (small meaning several times larger
than the Hiroshima bomb) would be effective in cooking the larger hy-
drogen bomb carried by an attacking bomber. Opponents generally
argued that by accepting nuclear arms Canada would lose much more
politically than she would gain militarily. But many scientists in their
private conversations went a good deal further and regarded the
‘‘cooking theory’’ as a public hoax,

I was a member of a group of eight physicists at the University of
Alberta which decided to take public issue with the extravagant claims
of Mr. Harkness for the effectiveness of the cooking theory. We
prepared a brief statement, setting out in laymans’ terms the basi
facts about Bomares, hydrogen bombs, and ICBMs and distributed
it to the four national party leaders and to all candidates in Alberta
seeking election to the federal Parliament.

In more recent times, in the area of chemical and bacteriological
warfare (CBW), the evidence again suggests that research done in
Canada is a minor extension of word done in the United States, rather
than an autonomous national activity. Spokesman from DRB have ad-
mitted Canada’s role in the four-power Technical Co-operation Pro-
gram (RRCP) through which Canada provides the United States and
Great Britain with an open-air laboratory at Suffield, Alberta, for
sampling and measuring biological materials, Dr. A.M. Pennie, de-
puty chairman of DRB, has emphasized the defensive nature of Cana-
da’s research effort in CBW, claiming that it is consistent with Cana-
da’s ratification of the Geneva Protocol in 1927 outlawing chemical
and biological agents in warfare. The consistency is at least ques=
tionable in view of the facts that the United States has not ratified
the Geneva Protocol and has used defoliating agents and nerve gases
extensively in the war in Viet Nam, If Canada’s role is entirely in-
nocent and defensive, and motivated entirely by national interest, it
is difficult to understand why CBW research is not carried out under
the auspices of the Department of Health and the results dissemin-
ated widely among members of the medical profession.

" Special report number 4 of the Science Council is a step in the right

direction but any analysis which fails to recogmze Americanization

of Canada is merely playmg charades.
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