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Foreword 
Most industrialized nations and many of the emerging Third World countries, 
now recognize the crucial importance of scientific and technological activities 
to their continued prosperity. The transfer of technology from country to 
country, and the conditions under which it is exported, are policy issues of 
significant concern. Canada, itself has become increasingly involved in bilateral 
and multilateral science and technology relationships. In fact during the past 
decade Canada has more than doubled the number of its international science 
and technology agreements. 

The Science Council has long been concerned about the "true" value to 
Canada of these agreements and has commissioned this study to look at their 
ramifications. Canadian Government Participation in International Science 
and Technology has been researched and written by Dr. Jocelyn M. Ghent as 
a contribution to Council's review of Canadian industrial and technology 
policy. The study focusses on the bilateral activities of the federal govern­
ment with the developed world, and the more advanced countries in the 
developing world. 

When signing science and technology agreements Canada like most other 
countries anticipated more than scientific and technological benefit. Economic 
and political objectives were a prime consideration. The study shows that 
significant political benefits have accrued, however, anticipated economic 
gains have been slow to materialize. Decisions were not anchored to substan­
tive economic policy. 

One might hope that recent emphasis on redressing the imbalance will 
result in an integrated Canadian approach for continuing access to global 
science and technology. 

As with all background studies published by the Science Council, this 
study represents the views of the author and not necessarily those of Council. 

J. J. Shepherd 
Vice-Chairman 
Science Council of Canada 
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Over the last few years, science policy studies have focussed increasingly on 
the relationship between post-World War II developments in science and 
technology and changes in the international system. In discussing the signifi­
cance of the link, analysts have pointed to a number of striking examples: the 
emergence of global technologies, the destructive power of nuclear weaponry, 
the impact of health advances on population density, the threat of environ­
mental deterioration, and shifting patterns of resource dependency. Analysts 
have also drawn attention to the consequent growth of interdependence 
among nations, and to the accompanying impact on modes of interaction. As 
one observer stated, transnational relationships "have flourished," formal 
intergovernmental relationships "have grown at an explosive rate," and today 
"no international organization is without a substantial role in science and 
technology." Resultant alterations in the domestic policy process have also 
been noted. Science and technology have contributed "directly and massively" 
to changes in the foreign policy-making structures of all governments, partic­
ularly in the more industrialized countries, and "international developments 
have in turn been important factors in national science policies."! According 
to a recent US Congressional report, scientific and technical achievements 
since 1945 have also led the nations of the world "to recognize technology 
itself as a principal foundation" of national power and international influence. 
"Technology has moved to center stage in the world diplomatic scene."? 

As one of the most advanced countries of the world, Canada has been 
subject to all the changes brought about by new interconnections between 
science, technology, and international affairs. The growth ofinterdependence, 
and its acceleration since the mid-1960s, has been reflected in Canada by pro­
gressively greater involvement in myriad bilateral and multilateral science and 
technology relationships. Within the last decade, Canada has doubled the 
number of scientific attaches at its embassies abroad, and more than doubled 
the number of its international science and technology agreements. New 
relationships have been developed as a response to the emergence of globally 
significant scientific and technological issues. The problems created by just 
one issue - pollution of the international environment - have led to new 
forms of bilateral cooperation between Canada and the United States, and to 
participation in a host of multilateral activities conducted under the auspices 
of such organizations as the United Nations Environment Program and the 
Economic Commission for Europe, the United Nations Specialized Agencies, 
the Organization for Economic Cooperation and Development, (oscn) and 
even NATO (through the civilian Science Committee and the Committee on 
the Challenges of Modern Society). Similarly, the opportunities presented by 
the development of one global technology - the exploitation of outer space 
- have led to a substantial expansion of both bilateral and multilateral re­
lationships, with decisive effects on the formation of a national science and 
industrial policy. 

Canada's deepening involvement in international science and technology 
represents more than a response to the demands of interdependence. The 
accelerated growth of the latter phenomenon coincided with the government's 
recognition of domestic science and technology as an increasingly important 
element of the foreign policy process. Canadian knowledge and expertise 
were commodities that could be traded for continued access to global scien­
tific and technological advance. They could also be exploited internationally 
for various economic and political objectives. This perception, which evolved 
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slowly through the 1950s and early 1960s, found its initial expression in 
technical assistance arrangements with underdeveloped countries, and in 
technical-industrial exchange programs carried out in pursuit of commercial 
benefits. Under the Pearson government, the idea was further developed and 
formalized. Canada's scientific and technological excellence would be used to 
improve the overall course of relations with a particular country. As the 
Science Council has observed, the development of scientific relations is one of 
the "most unobtrusive ways of 'opening doors' .... Friendly relations and 
partnerships are encouraged by more intensive communication between 
scientific elites ....,,3 Hence, in 1965, Canada signed an intergovernmental 
agreement with France to promote scientific, technological, and cultural ex­
changes, and began planning the negotiation of a similar agreement with the 
Soviet Union. 

The advent of the Trudeau government in 1968 brought a heightened 
awareness of the relationship between domestic capabilities in science and 
technology and Canada's role in world affairs. In its White Paper on foreign 
policy, the government stated its firm conviction that: 

"Canada's most effective contribution to international affairs in future 
will derive from the judicious application abroad of talents and skills, 
knowledge and experience, in fields where Canadians excel or wish to 
excel (agriculture, atomic energy, commerce, communications, develop­
ment assistance, geological survey, hydro-electricity, light-aircraft manu­
facture, peacekeeping, pollution control, for example). This reflects the 
Government's determination that Canada's available resources ... will 
be deployed and used to the best advantage, so that Canada's impact on 
international relations and on world affairs generally will be commensu­
rate with the distinctive contributions Canadians wish to make in the 
world.,,4 

The Trudeau government regarded the foreign deployment of Canadian 
expertise in agriculture, atomic energy, communications, pollution control, 
and numerous other scientific or technological fields not only in terms of 
world impact and potential contribution, but also in terms of a closer tie 
between domestic and foreign elements of policy. Both elements would be 
designed to serve the same national purpose. The government viewed foreign 
policy as "the extension abroad of national policy," and structured the broad 
framework of its external relations within six main themes or principal goals 
that were identified as the "totality of Canada's national policy." Each of 
these stated objectives - the fostering of economic growth, the assurance of 
a harmonious natural environment, the enhancement of the quality of life, 
the promotion of social justice, the furthering of peace and security, and the 
safeguarding of sovereignty and independence - encompassed, to a greater or 
lesser degree, a rationale for vastly expanded government involvement in inter­
national science and technology. 

A foreign policy for economic growth would include keeping up to date 
with, and maintaining access to, the rapid scientific and technological advances 
of other nations. It would also include innovative efforts to promote trade 
and enlarge markets, at least partly through the mechanism of cooperative 
scientific and industrial exchange agreements. A wide range of new techno­
logical problems that "lie squarely within the closely related policy themes 
Quality of Life and Harmonious Natural Environment" would require "solid 
international cooperation." The extension of "Social Justice" to the inter-
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national sphere would mean an expansion of the Canadian commitment to 
technical assistance programs for the developing countries. A contribution to 
"Peace and Security" would be achieved by promoting detente through inter­
governmental science and technology agreements with the Soviet Union, and 
by inaugurating scientific and technical exchange programs with China. The 
sixth policy theme, "Sovereignty and Independence", would be implemented 
in part by the development of new science and technology relationships with 
Europe and Japan. Although "most scientific and technological activities in 
Canada will remain largely oriented toward the United States ... there would 
be much merit in seeking to develop at least some measure of countervailing 
influence."! A rationale for increased participation in international science 
and technology might also evolve, of course, from any mix of policy themes. 
The establishment of scientific relations with countries in the francophone 
world, for instance, would relate both to sovereignty and independence (pro­
tection of Canada's constitutional authority and national identity), and quality 
of life (enrichment of Canada's bilingual nature). 

Since a decade of Trudeau government has coincided with the period of 
most rapid expansion of federal participation in international science and tech­
nology, the increasing involvement will be viewed within the context of the 
Trudeau administration's conception of the foreign policy process. In particu­
lar, the expansion will be understood within the framework of the govern­
ment's heavy emphasis on carefully defined "national interests" as the para­
mount criteria in foreign policy decision making. Such an approach should 
help to explain the largely political character of many of Canada's bilateral 
science and technology agreements, and the significant increase in their 
number. Other countries went through a similar period of expansion and 
negotiated numerous science and technology agreements for primarily politi­
cal reasons. But the Trudeau government's attempt to integrate, more closely, 
domestic priorities with international objectives frequently determined a 
rationale that was peculiarly Canadian. 

This study is an attempt to detail the Canadian experience, to go beyond 
the first "broad-brush" effort undertaken by the Science Council in 1973. 
The focus is on the bilateral activities of the federal government with the 
developed countries, and the more advanced nations of the developing world, 
in the various non-military sectors of international science and technology. 
Multilateral activities are briefly touched upon, but a substantive analysis 
would require separate study. Canadian involvement in UN agencies and on 
UN committees, within the DEeD, NATO, Commonwealth organizations, and 
other international forums is too diffuse and varied, and cannot adequately 
be inventoried here. For similar reasons, technical assistance agreements are 
excluded. The science and technology component of Canada's foreign aid 
program over the last 30 years is a complex topic that deserves separate 
examination. Defence science agreements also form a special category. The 
technological and industrial benefits to Canada of cooperation in defence 
research and development, especially with the United States, is a very broad 
subject requiring a somewhat different perspective. Canada's six defence 
science agreements with European allies are listed in Appendix A, but are 
discussed in the text of this study only as illustrations of a particular type of 
agreement. Finally, the participation of provincial governments in international 
science and technology is mentioned wherever provincial involvement is rele­
vant to discussion of a federal agreement. Over the last decade, however, the 
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provinces have emerged as important international actors, with a wide range 
of international scientific and technological concerns. Provincial activity in 
this key policy area, both in liaison with the federal government and in pur­
suit of autonomous interests, is a topic of far-reaching significance that also 
merits separate review. 
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, Organization: 1945-1970 
Prior to 1945, the National Research Council (NRC) was the body chiefly 
responsible for the conduct of Canada's international scientific relations. In 
the two decades following the war, the creation of new science-based agencies 
in fields like atomic energy, defence science, and medical research, and the 
expansion of foreign programs and contacts in other sectors such as agricul­
ture, fisheries, and resources brought a very substantial proportion of federal 
international scientific activity outside the jurisdiction of the NRC. The Coun­
cil retained a leading role, and chaired such interdepartmental committees as 
the Advisory Panel on Scientific Policy, but the agencies involved considered 
that mission-oriented science was their own responsibility, along with the 
foreign interactions that accompanied it. External Affairs, like its counterpart 
ministries in virtually every other nation, was slow to recognize the way in 
which science and technology had come to pervade international politics.' 
Specialized administrative units geared to handle the phenomenon were not 
created in most countries until the 1960s; up to that time the responsibility 
had remained diffused among science-based departments. 

Cabinet, which holds the final responsibility for policy making, is depen­
dent on the expert advice of the bureaucracy. The creation of the Science 
Secretariat within the Privy Council Office in 1964, and the establishment of 
the Science Council in 1966, reflected the government's concern with the 
development of a national science and industrial policy, but the organizational 
structure still neglected the international dimension. NRC'S International Re­
lations Office had an informal monitoring function, and chaired a Standing 
Committee on External Relations (with External Affairs as an observer begin­
ning in 1969), but as international science and technology activities expanded, 
administration and control grew increasingly fragmented. Different govern­
ment departments were now engaging in international science and technol­
ogy relations on a growing number of bilateral fronts. For example, AECL 
(Atomic Energy of Canada Limited) concluded an agreement with the USSR 

State Committee for Science and Technology in 1964, with the Mines Divi­
sion of Energy, Mines and Resources (EMR) following suit in 1965. NRC signed 
exchange agreements with Brazil in 1968 and Czechoslovakia in 1969. A 
1965 General Agreement with France produced provisions for scientific and 
technical cooperation, which were then administered by External Affairs' 
Cultural Affairs Division. Interdepartmental consultation proceeded on a 
primarily ad hoc, and frequently unsatisfactory, basis. Even the procedures 
used for selecting Canada's representatives to the meetings of an increasing 
number of multilateral scientific organizations were not uniform. The Science 
Secretariat picked the delegates to the OECD group, for instance, and NRC, 
with External Affairs' assistance, chose the delegates to the NATO Science 
Committee. The acceleration of. activity in the latter half of the 1960s and 
the clear absence of a central focus within government for control and 
coordination pointed to the need for organizational change. 

The government's developing perception of science and technology as a 
valuable tool of international political and economic relations also suggested 
the need for change in both inter- and intradepartmental structures. Until the 
mid-1960s, the initiative for science and technology agreements had come 
from the science-based agencies, which undertook international cooperation 
as a means of accomplishing their departmental missions. Except for the 1965 
General Agreement with France, Canada's international science and technol­
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ogy relationships had always assumed the form of area- or project-specific 
arrangements, or of interagency understandings covering the exchanges of 
personnel and information. But the French agreement, and a 1966 Cabinet 
decision to proceed with the negotiation of a similar cultural, educational, 
scientific, and technical agreement with the Soviet Union, reflected a new 
awareness of international science and technology as an aid in the promotion 
of non-scientific national goals. The idea had begun to emerge that Canada's sci­
entific and technological excellence could be used abroad ,by means of general 
agreements, to further certain foreign policy and commercial objectives. 

Since the 1950s, the Department of Trade and Commerce had sponsored 
informal technical exchange programs to promote Canada's export goals. 
Such programs were viewed as one way of demonstrating Canadian capabilities 
in high-technology fields and thus opening up new markets for Canadian 
manufacturers. The reorganization of Trade and Commerce in the late 1960s, 
and its amalgamation with the Department of Industry resulted, as well, in 
the creation of new machinery designed to cope with the projected formal­
ization and expansion of industrial exchanges with the Soviet Union. This 
division of IT&C, the Office of Science and Technology," eventually assumed 
not only the planning and administrative responsibilities for a Soviet agreement, 
but also carried out the industrial cooperation provisions of subsequent science 
and technology agreements with other countries. 

External Affairs was not engaged in a similar bureaucratic overhaul, and 
internal change geared toward the new emphasis on science as an instrument 
of diplomacy was achieved with a little more difficulty. Some members of 
the department had begun to argue in the mid-1960s that the overseas opera­
tions of the science-based departments should be more in harmony with 
Canada's foreign policy objectives. After the "quiet revolution" for example, 
the NRC Fellowship Program was criticized for providing only 11 grants (out of 
1000 distributed between 1961 and 1966) to French scientists, while 183 had 
been given to Japan and 150 to India. A new departmental mechanism, some 
felt, would be needed to promote scientific liaison in accordance with the 
pattern of Canada's external policies. As might be anticipated, however, the 
Cultural Affairs desk and a few of the geographical divisions resisted the es­
tablishment of a separate scientific relations bureau as a potential infringe­
ment of area perogatives. Cultural Affairs had been overseeing the science and 
technology provisions of the French accord, and the division naturally expected 
to retain that responsibility for similar agreements that were now being 
planned. Nevertheless, the views of those who sought to distinguish scientific 
exchange from cultural relations held sway, permitting the then External 
Affairs Minister Mitchell Sharp to tell a Commons committee in 1971 that 
"the sudden multiplication of activities related to the quality of life has not 
caught the Department unprepared. The Scientific Relations and Environ­
mental Problems Division was established in 1970 and reorganized this year 
as the Bureau of Economic and Scientific Affairs."? 

The restructuring of IT&C and the resolution of jurisdictional difficulties 
within External Affairs had settled part of the organizational problem, but 
the relative roles of NRC and the Science Secretariat remained in question. 
In the development of Canada's international science and technology rela­
tionships, IT&C and External Affairs were responsible for providing the 
economic and political perspectives, but the question remained of which 
agency should assume the primary responsibility for coordinating the scientif-

R
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ic viewpoint. NRC, in view of its experience, contacts, and traditional involve­
ment in global science, appeared to have the strongest claim, On the other 
hand, the Science Secretariat had been working with External Affairs on such 
tasks as the planning for umbrella agreements, and the setting of priorities for 
establishing scientific attache positions. A choice between the two agencies 
was never made. The question was resolved in August 1971 by the dissolution 
of the Science Secretariat and the creation of the Ministry of State for Science 
and Technology. MOSST, External Affairs, and IT&C would now share the 
principal burden for planning, controlling, guiding, and coordinating Canada's 
intergovernmental scientific and technological activities. Clear allocations of 
specific responsibilities, however, took time to evolve. 

The Creation of MOSST 

Studies of science policy in Canada by both the OECD in 1969 and subse­
quently by the Lamontagne Committee (Senate Special Committee on Science 
Policy) had favoured the establishment of a science portfolio. The existing 
policy structure had not been effective in advising Cabinet, and the new 
Ministry of State concept appeared to fit the need for centralization of 
science policy efforts. MOSST was established to improve the formulation and 
coordination of policy in science and technology, including international 
science and technology. The ministry's extremely broad, horizontal man­
date embraced a provision for "the fostering of cooperative relationships ... 
with other nations." MOSST would also "assist" departments in the develop­
ment of policy advice "with regard to the extent and nature of Canada's 
participation in international scientific activities and the coordination of 
related domestic activities.?" Clearly, the new policy structure no longer 
neglected the international dimension. But the misunderstandings that 
arose over the degree to which the mandate might have granted an operational, 
as opposed to an advisory, role for MOSST in the international sphere initially 
created conflict and confusion. 

Interdepartmental conflict occurred at a numberof levels.Messr-s attempt 
to establish its role created difficulties not only between MOSST and External 
Affairs, and MOSST and IT&C, but between MOSST and the science-based agen­
cies on foreign policy as well as domestic questions. In addition, External 
Affairs' relations with the science-based agencies have not always proceeded 
smoothly. As one analyst of international science policy recently observed, 
when the impact of science and technology on central political issues be­
came obvious and "ministries of foreign affairs tried to secure more signifi­
cant participation and control over national involvements and commitments," 
other departments had already constructed "a tradition of international re­
sponsibility ... which they were quite unwilling to yield." These bureaucra­
cies, 

"tend to question the wisdom of turning over science and technology 
matters from the hand of the expert to the hand of the generalist, and 
they are also apprehensive of the interference of foreign policy goals 
with the rationality of their missions. They usually show little under­
standing for the argument that only ministries of foreign affairs have the 
necessary overview to evaluate the respective merits of competing priori­
ties.»s 

The problem is illustrated by the changing pattern of NRC exchange agree­
ments. When NRC assumed the responsibility for scientific liaison with the 
Soviet Union in 1959, for example, there seemed no question that this was a 
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proper NRC function. By 1969, however, evolving government attitudes with 
respect to the diplomatic significance of scientific cooperation had produced 
an NRC agreement with the Quai d'Orsay, which NRC came to regard as sci­
entifically unsatisfactory. In addition, as part of the Trudeau government's 
commitment to improving the process of foreign policy decision making, "a 
major expansion in the resources and roles of the foreign affairs components 
of various domestic departments" was encouraged. 

"These departments were given direct authority over the international 
aspects of their national activity and allowed to establish internal units 
to act as focal points for foreign-related matters. The transfer of External 
Affairs officers to these new units provided the units with competitive 
diplomatic expertise as well as specialized functional skills. And a govern­
ment doctrine defining foreign policy as the extension abroad of domestic 
imperatives legitimized the role of these units as the coordinative linch­
pins and advisory mainsprings of the Canadian foreign policy process.?" 
Despite some difficulties brought on by the expanded international roles 

of most science-based agencies, the major problems did not develop between 
these departments and External Affairs, but between all departments and 
MOSST. The Ministry's initial trouble in establishing productive working re­
lationships with the mission-oriented departments was examined in a Science 
Council background study. 7 In concurring with the authors' assessment, one 
Minister of State for Science and Technology subsequently observed that 
there had been "no obvious fields of decision-making responsibility [for the 
ministry] to step into. Whatever it did was likely to transgress the boundaries 
of other departments and agencies." In developing its advisory and coordinat­
ing role, he conceded, "mistakes were made .... MOSST had perhaps too 
high a public profile and tended to make public pronouncements on matters 
that concerned other departments: ... There was also a temptation to take 
on everything at once and not concentrate the limited resources of the Minis­
try on a few important tasks.?" 

This judgement is as applicable to MOSST'S relations with External Affairs 
in the first three years of its operation as it is to MOSST'S relations with the 
other departments. It helps to explain the lack of rationality that sometimes 
characterized the proliferation of intergovernmental science and technology 
relationships in the early 1970s, and some of the difficulties that were en­
countered in planning and implementing exchanges. In the international field, 
the creation of MOSST had the effect of diminishing the government's coordi­
nating capacity instead of strengthening it, as intended. 

Mossr's "temptation to take on everything" in international science and 
technology led External Affairs to conclude that the new ministry was at­
tempting to create its own science-based foreign service." In a number of 
areas, responsibilities appeared to overlap, leading to bureaucratic frustration, 
time-consuming disputes, and costly duplication of effort. The irritations that 
developed hindered interdepartmental consultation and, in External Affairs' 
view, consultation was imperative. The development of science and technology 
relations with countries like China and Japan, or the selection of embassy 
science counsellors, required the established expertise and political perspective 
that External Affairs possessed but MOSST did not. The science-based agencies 
similarly complained of inadequate consultation. For example, the MOSST­
initiated mission to China apparently resulted in some exchanges that were of 
questionable value to Canada because the technical departments had not 
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really been involved in the planning. The departments were also concerned 
with MOSST'S incursions into their areas of international scientific responsi­
bility. Conflict that emerged between MOSST and NRC, for instance, and 
MOSST'S apparent disinclination to see NRC develop additional international 
contacts may have delayed unnecessarily the signing of an NRC Exchange 
Agreement with the Japan Society for the Promotion of Science. 

External Affairs and the science-based departments viewed much of 
MOSST'S international activity as part of the Ministry's effort to maintain a 
high public profile. Thus they tended to criticize MOSST for being more inter­
ested in seizing initiatives, via the well-publicized sending and receiving of 
science and technology delegations, than with following through on them. 
Cautious preplanning for the careful conservation and allocation of MOSST 

and other government resources did sometimes seem to be lacking. A request 
from MOSST for follow-up exchanges might easily bring the complaint from 
the science-based agencies that they were already overextended in carrying 
out existing commitments. On the other hand, the absence of an immediate 
follow-up to a scientific mission would be interpreted by External Affairs as 
potentially damaging to the overall course of relations with a particular coun­
try. Clearly, interdepartmental cooperation needed to be improved. By late 
1973, the departments had recognized that the uneasy relationship between 
MOSST and External Affairs and between MOSST and the science-based agen­
cies was having a negative effect on decision making and operational activity, 
and that a more flexible approach was required. The growing number of 
Canada's international science and technology involvements also seemed to 
demand, in particular, the development of a structured interdepartmental 
mechanism to hammer out overall policies and priorities and coordinate pro­
grams and plans. 

Organization: 1974 to Present 
Existing mechanisms for interdepartmental consultation in the area of inter­
national science and technology planning had been designed to serve specific 
policy requirements: for example, External Affairs chaired an Interdepart­
mental Committee on the Environment, the Visits Panel (which had been 
organized when it became apparent there was a need for special machinery 
to handle the political and security implications of exchanges between Canada 
and communist countries) and, later on, an Interdepartmental Committee on 
the Specialized Agencies of the UN. Similarly, an Interdepartmental Commit­
tee on Space (ICS) was created to formulate a space policy and to devise a 
response to the American proposal that Canada participate in the post-Apollo 
program. Otherwise, throughout the period of most rapid expansion - the de­
velopment ofscience and technology relationships with China and Japan and the 
signing of "umbrellas"with Russia, Germany, and Belgium - interdepartmental 
coordination proceeded on an ad hoc basis. No mechanism existed for com­
prehensive planning or for provision of an overview. 

An initial step toward improving interdepartmental discussion and co­
ordination was the establishment in 1970 of the Interdepartmental Commit­
tee on External Relations (ICER). This committee was set up in recognition of 
the fact that almost every agency of the federal government was involved in 
some form of international activity, and that the activity was increasing in 
both scope and complexity .10 However, ICER was expected to deal with a 
wide variety of policy questions, and international science and technology 
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represented only one part of its spectrum. In early 1975, therefore, an even 
more specialized group was formed - the Interdepartmental Committee on 
International Science and Technology Relations (ICISTR). The Committee is 
chaired by External Affairs and its participants include MOSST, NRC, AECL, 
IT&C, EMR, Statistics Canada, and the Medical Research Council, as well as 
the departments of Health and Welfare, Agriculture, Indian and Northern 
Affairs, Environment, Transport, and Communications. Other interdepart­
mental committees like ICS retain the coordinating function for their partic­
ular policy area, but the government's overall policy and participation in 
international science and technology is now coordinated through ICISTR and 
its various subcommittees. These latter working-level groups are responsible 
for dealing with ongoing operational activities - the development, for ex­
ample, of relations under an existing agreement or within a particular multi­
lateral organization. The Committee as a whole meets approximately three 
times a year to coordinate activity in the broader sense, and to discuss and 
formulate policy in a major issue area of either sectoral or geographical inter­
est. Although ICISTR has no secretariat or research staff, the Committee has 
been reviewing or is planning to review Canada's science and technology re­
lationship with the Soviet Bloc, the OECD countries, and parts of the develop­
ing world, as well as international activities in such sectors as information 
science and computer applications. 

ICISTR provided a badly needed forum for the general discussion and 
harmonization of Canadian participation in international science and technol­
ogy, but interdepartmental coordination was additionally strengthened by the 
1974 reorganization of MOSST. Under the leadership of a new minister and 
secretary, MOSST abandoned its attempt to develop an operational function 
and External Affairs assumed the lead role in the management of Canada's 
international science and technology relations. The latter department under­
took the primary responsibility for coordinating the administration of bilat­
eral agreements, sending and receiving missions, and organizing conferences, 
visits, and participation in multilateral committees. External Affairs was also 
charged with ensuring the follow-up to these and similar activities, selecting 
the science officers for posting abroad, and providing interdepartmental and 
federal-provincial liaison. Mossr retained only its advisory capacity, consider­
ing itself "responsible for developing appropriate policies in relation to inter­
national science matters," particularly where the issues transcended the inter­
ests of a single line department, and for providing leadership "where appro­
priate" for delegations to international scientific conferences.'! MOSST would 
also seek to build and maintain an information base on scientific and techno­
logical activities outside Canada and keep science counsellors at Canadian em­
bassies "up-to-date" on Canada's science and technology programs, policies, 
and priorities. 

For most countries, the emergence of science and technology as an in­
creasingly important factor in international relationships placed a strain on 
the policy-making apparatus of federal governments. Bureaucracies are slow­
moving by nature and organizational changes designed to cope with the new 
phenomenon required time. In Canada's case, the evolutionary process was 
made more complex by the search for an overall science policy mechanism ­
by the setting up of the MOSST experiment. The restructuring of MOSST, a 
clearer definition of department responsibilities, and the establishment of 
interdepartmental consultative machinery have all contributed over the last 
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few years to a more rational and coordinated Canadian government effort. 
Nevertheless, serious problems remain. The designation of External 

Affairs as the dominant department raises the question of institutional con­
tinuity. Foreign service officers, whether assigned to geographical or func­
tional desks in Ottawa, are subject to rotation. Thus officers in the Scientific 
Relations division seldom hold their positions for more than three years be­
fore they are posted abroad, and the shift generally occurs much more fre­
quently. The Scientific Relations desk has probably had a greater number of 
continuing contacts with other departments and agencies of the federal 
government than any other bureau in External Affairs. The smooth func­
tioning of this liaison is essential to the integration of foreign policy with 
scientific goals, and is a necessary prerequisite for adequate coordination. 
Frequent changes in personnel may disrupt cohesion. Personnel changes also 
tend to complicate the already difficult problem of merging political skill 
with scientific understanding. As the Science Council pointed out in 1973, 
more thought should be given to creating "overlapping competencies" for 
diplomats dealing with science and technology, as well as for scientists work­
ing in the international arena.P 

Competence, both in terms of operational effectiveness and policy devel­
opment, also seems jeopardized by recent organizational changes within 
External Affairs. In the latter half of the 1960s, foreign policy decision makers 
tended to view international science and technology as an off-shoot of cultural 
affairs. A decade later, Canada's external relations in this area have not gained 
much intrinsic importance. International science and technology is now re­
garded as merely one aspect of economic policy - a subset of "trade and aid." 
A mid-1977 reshuffling of bureaux within External Affairs' economic divi­
sion therefore resulted in a reallocation of responsibilities from the Scientific 
Relations and Environmental Problems office to numerous other functional 
and geographical desks. Scientific Relations now serves primarily in an over­
view, planning, and liaison capacity. The bureau continues to handle Canada's 
multilateral commitments, but the coordination of many issue-oriented con­
cerns, such as energy policy, and of most bilateral activity is currently diffused 
throughout the Department. An official in a science-based agency, with re­
sponsibility for the administration of his department's participation in ex­
changes with four or five countries, could find himself trying to synchronize 
policy with External Affairs through an equal number ofgeographical bureaux. 
The rationale, of course, is that science and technology relations should be 
treated as one part ora whole bilateral association, but from the standpoint 
of a coherent external science and technology policy, the Department's most 
recent reorganization represents an unfortunate step backward. 

If External Affairs is to build competence and hence maintain credibility 
in this key area, then some basic changes in attitude will be required. Inter­
national science and technology must be recognized not only as an instru­
ment for the promotion of commercial relations or as a tool for development 
assistance, but as a policy area of ever-increasing national and global signifi­
cance. As the US Department of State concluded in a 1973 internal reorgani­
zation study, science and technology are "inherently international in scope 
and impact," and will continue "to grow in importance for diplomacy." The 
conduct of external relations requires "a vigorous focal point for science and 
technology, especially for interagency cooperation, policy development, and 
interpretation of technological issues and options.v'" External Affairs needs 
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such a focal point. Primary responsibility for science and technology rela­
tions, both bilateral and multilateral, should rest in a single organizational 
unit. The creation of such a unit, preferably with permanently assigned and 
hence well-seasoned and experienced staff, would go far to support External 
Affairs' authority and legitimacy as the lead agency in the conduct of Canada's 
international scientific and technological affairs. 

To achieve a "better combined expertise" policy makers also need a cen­
tralized information service.!" Establishing a complete inventory of the bilat­
eral and multilateral involvements that require External Affairs' participation 
would be a sufficiently arduous task, but the difficulty is compounded by the 
fact that a great deal of science and technology cooperation proceeds on an 
interagency basis. External Affairs is not always informed of visits from 
foreign scientists unless they need to be handled through the Visits Panel. 
The departments are not obliged either to keep External Affairs abreast of 
joint projects and programs, or to provide follow-up data on departmental 
missions and exchanges. This fragmentation of science and technology rela­
tions on the basis of scattered sectoral concerns makes it very difficult for the 
dominant policy maker to assess accurately the scope of a particular inter­
national relationship, or to evaluate properly its profitability. The govern­
ment's monitoring capacity has improved somewhat with the creation of 
ICISTR, but the Committee is primarily concerned with providing an overview, 
and gathers information only on issues that are of general, interdepartmental 
interest. Substantive inventories lie outside the Committee's present scope. 
Filling the information gap in the policy-making structure would require the 
cooperation of ICISTR departments. Securing their assistance could be diffi­
cult since many of the departments do not appear to maintain comprehensive 
inventories of their international activities, even for departmental purposes. IS 

Nevertheless, the need is pressing and once a system is set up, the job might 
seem less onerous. As the lead department, External Affairs would seem to be 
the appropriate agency for assuming the responsibility. On the other hand, 
some of the science-based agencies might be more willing to cooperate if the 
data gathering body were ICISTR, a group which also represents their interests. 

Besides the question of institutional continuity and competence and the 
problem of an information gap, policy makers are currently confronted with 
another difficulty. Before the proliferation of intergovernmental agreements 
and exchanges, Canadian participation in international science and technology 
had always been funded by the line departments, which had established re­
lations with their counterparts abroad in order to pursue their own goals. 
Each science-based agency was responsible for financing its own agreements 
out of its own budget. As early as 1969, however, the Science Secretariat had 
recognized that if departmental involvement were to be required on the basis 
of broader national objectives, in support of diplomatic or economic necessity, 
a central funding system might have to be set up. Special temporary financing 
has sometimes been arranged - to support, for example, some exchanges with 
France, Russia, and China - but no permanent central fund has ever been 
established. The absence of such a fund, officials initially argued, would im­
pose a certain discipline on the line departments. It ensured that departmental 
proposals for cooperation under intergovernmental agreements would serve 
departmental priorities as well as national interest, for the greater benefit of 
all. On the other hand, some of the science-based agencies insisted from the 
beginning that individual departmental priorities were not likely to be served 
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by exchanges with most countries, and accumulated experience has tended to 
buttress that view. In addition, the problem has been exacerbated over the 
last few years by the government's fiscal restraint program. Budget cuts have 
undermined existing departmental willingness to undertake cooperative pro­
grams of minimal scientific value but of substantial political significance. The 
developing reluctance to deploy limited resources on international exchanges 
that are not of direct departmental benefit has had an effect on the imple­
mentation of agreements. Throughout the remainder of this study the fund­
ing dilemma will be a recurring theme. 
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Since the end of World War II, Canada has either signed, or is about to sign, 
more than 80 bilateral agreements in areas related to science and technology. 
This figure excludes regulatory arrangements such as an agreement on ura­
nium safeguards, the numerous technical assistance agreements with nations 
in the developing world, and the various defence R&D arrangements with 
the United States. In reviewing the agreements made, the following classifica­
tion system has been adopted: 

Type I General agreements for cooperation in science and/or tech­
nology; 

Type II Economic or cultural agreements which include provision 
for cooperation in science and/or technology; 

Type III Agreements in specific scientific or technological fields or 
covering particular projects; 

Type IV General exchange or cooperation agreements between spec­
ified science agencies. 

Out of the 81 agreements listed in the Appendices, there are only four 
Type I agreements, and seven in each of the Type II and Type IV classifica­
tions. The overwhelming proportion, the remaining 63 agreements, fall within 
the Type III project- or area-specific category. This category encompasses all 
of Canada's science and technology agreements with the United States, and 
over two-thirds of the agreements with other countries. 

Formal bilateral agreements may take the form of treaties, exchanges of 
notes, exchanges of letters, or memoranda of understanding, but all impose 
some kind of obligation on Canada. They are written expressions of intent, 
on the part of the Canadian government or a Canadian government agency, to 
cooperate with a foreign government or a foreign government agency in a sci­
entific or technological capacity. Agreements, in whatever form, may be either 
intergovernmental or interagency in status. Interagency agreements may cover 
cooperative arrangements at the technical level between Canadian government 
departments and their counterparts abroad. They facilitate the development 
of close working links with foreign agencies and can be negotiated without 
necessarily involving the Department of External Affairs. On the other hand, 
interagency agreements may also be negotiated by External Affairs without 
necessarily involving other departments. One of Canada's Type I agreements, 
for instance, took the form of an Exchange of Letters between the External 
Affairs Minister and the Yugoslav Foreign Secretary. It is a written expression 
of Canada's intent to encourage additional contacts and cooperative exchanges, 
and is therefore classified as a general science and technology agreement. It 
contains no reference to a science-based agency, but it is interagency in status, 
and therefore does not require publication in the Canada Treaty Series (CTS). 
Slightly less than half the Canadian-American agreements listed in Appendix 
B, and about 40 per cent of those concluded with countries other than the 
United States, are interagency in nature. 

An interagency agreement is raised to the status of an intergovernmental 
agreement whenever significant policy implications or legal factors come into 
play. For example, the 1971 Communications Technology Satellite Agreement 
between the Canadian Department of Communications and the US National 
Aeronautics and Space Administration was accorded intergovernmental status 
because of its importance to the development of space technology and satellite 
communications systems in Canada, and because the arrangement needed a 
clause governing settlement of third-party claims. Where foreign or domestic 
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policy considerations intervene, or where legal considerations are paramount 
(liability provisions, substantive financial obligations, the conferring of a 
right on one state to carry out activities on the territory of another), the 
working-level relationship is transcended and a binding commitment between 
governments is required. The choice of an intergovernmental over an inter­
agency agreement may also be dictated by the requirements of political 
organization in other countries. Thus intergovernmental accords will be found 
within every category of Canadian science and technology agreements. Even 
the Type IV classification produces one - the Exchange of Scientists Agree­
ment between the National Research Council and the Conselho Nacional de 
Pesquisas of Brazil. This interagency understanding is intergovernmental in 
status and was published in the Canada Treaty Series. 

Types I and II 

Of the 11 agreements that fall within Type I and II categories, eight may be 
subclassified as intergovernmental "umbrella" or "framework" accords. Frame 
work agreements derive their name from the formally structured mechanisms 
they encompass, mechanisms set up to facilitate and assure science and tech­
nology cooperation. These mechanisms generally take the form of high-level 
mixed commissions or joint committees which meet regularly to assess coop­
erative activities, review programs and proposals, and oversee the work of the 
various subcommittees and working groups that may also be established. 
Three Type I agreements adopted this style of operation: the general science 
and technology agreements with Belgium and with the Federal Republic of 
Germany, and the Industrial Applications Agreement with the Soviet Union, 
all signed in 1971. Five Type II agreements with provision for science and 
technology cooperation also assumed the umbrella format: the cultural ac­
cords with France and Belgium, the General Exchanges Agreement with the 
Soviet Union, and the Agreements for Economic Cooperation with Japan and 
the European Community (EC), signed in 1965, 1967, 1971 and 1976 respec­
tively. The science and technology provisions of the 1967 Belgo-Canadian 
cultural accord were supplanted by the 1971 general agreement on science 
and technology. Thus Canada is currently concerned with the implementation 
of seven "umbrellas" embracing some form of joint scientific or technological 
cooperation - two with Russia and one each with France, Germany, Belgium, 
Japan, and the EC. 

In Canada, the umbrella format was developed in the early 1960s and 
found its first expression in cultural exchange agreements. Policy makers 
viewed the establishment of the mixed committee structure as a necessary 
impetus to effective implementation. By scheduling regular joint reviews of 
activities under an agreement, both countries would be encouraged to carry 
out its provisions and stimulated to come up with new proposals. Problems 
would be more easily resolved and interactions would be meaningful and sub­
stantive. As Article 9 of the 1967 Belgo-Canadian Agreement states: 

"In order to establish direct continuous consultation with each other in 
the field of cultural relations, and in order to ensure the implementation 
of the dispositions falling within the framework of the present Conven­
tion, the Contracting Parties shall establish a permanent Joint Committee 
which...shall meet in plenary session at least once every two years, in 
each country alternatively."! 
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The adoption of the joint committee framework as a means of ensuring 
the smooth functioning of cultural agreements, or of Type II agreements 
which combined culture with education, science, and technology, was certainly 
not unique to Canada. The United States, the United Kingdom, and France, 
for example, had undertaken a number of such agreements before Canada had 

j' concluded one, and these countries among many others had also moved more 
quickly in evolving Type I agreements of a similar format but pertaining solely 

r to science and technology. Canada signed its first Type I umbrella with the 
USSR in January 1971. By that time, the United States had concluded bilat­
eral science and technology agreements with Japan, Germany, India, Iran, 
Australia, Romania, Taiwan, and Spain. In addition the nations of Western 
Europe had a dozen or more in force with each other or with countries in the 
Soviet Bloc. 

The motivations underlying the international proliferation of both Type 
I and Type II umbrellas varied, of course, according to the individual needs of 
the countries involved. Some general considerations, however, at least among 
the nations of the industrialized West, appear to have been rather universally 
applied. The Bureau of International Scientific and Technological Affairs 
within the US Department of State noted these considerations in its 1970 
analysis of American bilateral programs. The diplomatic purpose of science 
and technology agreements, the Bureau observed, is "to provide tangible evi­
dence of rapport between the two participating countries, especially on the 
occasion of a meeting of their political leaders" and, additionally, "to increase 
the interaction among their peoples in a professional and non-controversial 
field." The scientific purposes are "to support the principle of pooled exper­
tise and exchange of knowledge." The State Department agency perceived a 
number of "built-in advantages" in formal bilateral agreements, including the 
impetus they provide for cooperation that might otherwise never occur. By 
focussing on and publicizing opportunities for collaboration, an agreement 
supplements the random and haphazard exchange process that depends on 
"accidental coincidence of interest, acquaintanceship, etc. An international 
agreement forces a more searching and systematic review of potential cooper­
ation." Moreover, by calling the attention of government officials to the sci­
entific community, and by providing scientists at home with the opportunity 
to interact with their outstanding counterparts abroad, an agreement enhances 
the visibility, stature, and prestige of local scientists. According to the Ameri­
cans, formal science and technology agreements also increase governmental 
support for the scientific community, and greatly expand and facilitate the 
possibilities for exchanges of personnel, materials, and information. The one 
qualification in the 1970 report was the observation that political purposes 
are "unlikely to be well-served unless there are substantial scientific benefits 
to be shared."? 

In 1970, Canadian policymakers would have concurred with the American 
evaluation. As planning advanced and as negotiations proceeded toward the 
1971 conclusion of the four umbrellas with Belgium, Russia, and Germany, 
Canadians expressed similar views concerning purpose and anticipated benefit, 
along with other important considerations based on uniquely Canadian per­
ceptions and needs. But five years later, Canadian officials might also have 
concurred with another American report that now pointed to an unfortunate 
number of marked disadvantages in bilateral science and technology agree­
ments. In light of the accumulated American experience with the 28 or more 
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bilaterals negotiated between 1961 and 1974, a Congressional study concluded 
in 1975 that "agreements are easy to make, costly and time-consuming to 
implement, difficult to keep track of, duplicative in effects, and painful to 
terrninate.?" An in-depth look at one Canadian umbrella will suggest the 
applicability of this statement to the Canadian experience, and explain the 
shift in the government's attitude over the last decade with regard to the 
general value of Type I and II framework accords. 

The Case of the Umbrella Agreement with Belgium 

Origins 
The Type II cultural agreements which the Pearson government signed with 
France in 1965 and with Belgium in 1967 were, as Peter Dobell stated, 
"defensive actions" taken internationally to counter a domestic threat. The 
strengthening of ties between Quebec and France in the early 1960s, and the 
concomitant diminution of communication between Paris and Ottawa, and 
Ottawa and Quebec City, had compromised the integrity of the federal gov­
ernment. The French agreement was concluded in part as an offsetting mech­
anism - as a way of bringing Franco-Quebec exchanges under federal super­
vision and of asserting Canada's sole jurisdiction in international relations. 
Contacts were already pervasive, however, and as Dobell noted, they "soon 
began to multiply without the federal government having the means of con­
trolling their extent or even their character." By signing the 1967 agreement 
with Belgium, therefore, the government sought "to forestall any possibility 
of the development of similar difficulties" with the other French-speaking 
nation of Europe." In establishing a framework for expanded cultural, artistic, 
scientific and technical relations with the Belgians, Ottawa hoped to be able 
to confine Belgo-Canadian exchanges to those taking place at the federal level. 

A preparatory conference prior to the first meeting of the Belgo-Cana­
dian Mixed Commission was held in Brussels in December 1969, but before 
that time, Belgium and Canada were already considering the idea of separat­
ing scientific and technical cooperation from cultural exchange. The proposal 
for a second umbrella, focussed solely on science and technology, was a Bel­
gian initiative broached for primarily scientific and technological reasons. 
Canada's response was dictated by primarily political considerations. The ori­
gins of the 1971 agreement, broadly stated, lie within a renewed emphasis on 
the part of the Trudeau government on "national interests" as the significant 
criteria in the development of foreign policy goals and priorities. Within the 
hierarchy of national interests, the prime minister included the paramount 
one of the ensuring "the political survival of Canada as a federal and bilingual 
sovereign state."! As subsequently stated in the White Paper on foreign pol­
icy, the government viewed, 

"Canada's relations with French-speaking countries in Europe ... [as] 
particularly significant in the context of strengthening national unity and 
reflecting in foreign policy the bilingual nature of Canada. The Govern­
ment has given high priority to cultural relations [and] ... is making solid 
efforts to develop ... scientific and technological cooperation.l'" 
The search for an enhanced symmetry between national objectives and 

international activities, and the closer integration of certain domestic realities 
with foreign policy decision making led to the science and technology um­
brella with Belgium. 
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Belgian interest in developing a strengthened science and technology rela­
tionship with Canada derived from the preoccupations of the Belgian Science 
Policy and Planning Service (sn-s) and its minister, Thee Lefevre. M. Lefevre 
had been prime minister from 1960 to 1964, and upon assuming his post as 
Ministre de la politique et de la programmation scientifiques, he set out to 
broaden the basis for cooperation with Canada. Indeed, Belgo-Canadian coop­
eration was a matter, Lefevre subsequently wrote, "qui a retenu toute mon 
attention depuis que j'ai accepte la responsabilite de la politique scientifique 
belge."? As the first expression of his concern, Lefevre sent a scientific dele­
gation to Canada in October 1968 under the leadership of Dr. Jacques Spaey, 
SPPS secretaire general and chief science adviser to the Belgian government. 
The subject of increased cooperation was raised again later in 1968 and 1969 
during the separate visits to Ottawa of the Belgian Foreign Affairs Minister 
and the Minister of Foreign Trade. Then in December 1969, Lefevre issued an 
official invitation to the Canadian government for a Canadian science and 
technology mission to visit Belgium. 

In conversation with Canadian officials, the Belgians strongly emphasized 
their interest in the exchange of industrial technology. Belgium, like other 
European nations, had recently taken cognizance of the "technology gap," 
and was less than satisfied with the generally indifferent attitude of the United 
States toward the problem. The Americans had apparently not been interested 
in technical collaboration with the Belgians. In fact, while the United States 
had inaugurated science and technology programs with Germany, Italy, France, 
and Spain in 1966, 1967, 1969, and 1970 respectively, no similar program 
with Belgium ever emerged. Thus M. Lefevre and his ministry pressed for a 
science and technology agreement with Canada as a means of helping Belgium 
secure access to North American technology. Such an agreement would fit in 
with the SPPS policy of promoting international exchanges in aid of Belgian 
development, particularly in fields related to national R&D priorities. Early 
in 1970, before a Canadian science and technology mission was organized and 
sent to Brussels, Lefevre himself visited Ottawa. His purpose was to follow up 
the contacts made by the Spaey delegation in 1968 and, in Lefevre's words, 
"d 'arriver acette comprehension intime des problemes et des hommes, indis­
pensable d un accord durable. '>8 Between 31 January and 7 February 1970, 
Lefevre held discussions with Prime Minister Trudeau, then External Affairs 
Minister Sharp, Senator Lamontagne, and a number of senior officials from 
different departments with responsibilities in the scientific area. Accompanied 
by Dr. Spaey, the Belgian minister also travelled to Quebec City and Toronto 
to meet with provincial and university officials. 

Belgium's concern with industrial technology and provincial and university 
participation in exchange planning was reflected in the varied composition of 
the Canadian mission that left for Brussels four months after the Lefevre visit. 
Headed by a senior assistant deputy minister from the Department of Indus­
try, Trade and Commerce (IT&c), the delegation also included the director of 
IT&C'S Office of Science and Technology - the division responsible for the 
concomitant planning of a Russian industrial exchanges agreement. Other 
delegates represented the departments of External Affairs, Communications, 
and Energy, Mines and Resources, as well as the National Research Council 
and the Science Secretariat. Sherritt-Gordon Mines, ATCO Industries, Sicard 
Incorporated, Surveyer, Nenniger & Chenevert Limited, and Microsystems 
International represented the business community. Ontario sent its Deputy 
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Minister of Trade and Development and Quebec sent an official from the 
Department of Industry and Commerce. The university community was rep­
resented by the head of the School of Business at the University of Western 
Ontario, and by the Director of the Institute of Scientific Research at the 
University of Quebec. From 8 to 13 June 1970, the 16-man mission investi­
gated the potential for cooperation in a number of areas and concluded that 
the probability of achieving practical results was quite high. During the visit, a 
Memorandum of Understanding was signed, "affirming the interest of both 
countries in the conclusion of a science and technology agreement."? 

Canadians were aware of the fact that the success of an agreement would 
depend upon truly effective collaboration, and that involvement on a make­
work basis must be avoided. They were aware, too, that the Belgians would 
probably have less to offer in the purely technological sense than their larger 
European neighbours, but felt that Belgium would make up in will and enthu­
siasm what it lacked in size and scientific capacity. Officials were hopeful that 
the government's industrial incentive program could be broadened to include 
joint enterprises by Belgian and Canadian companies, and that the appoint­
ment of a science counsellor to the embassy in Brussels would enhance the 
development of sound programs. They also expected cooperation with Bel­
gium to serve as useful experience and precedent for the evolution of similar 
links with other countries in Europe. A Belgo-Canadian agreement would 
conform with the Trudeau government's effort to strengthen ties with Europe 
as a means of countering the overwhelming influence of the United States, 
and to improve Canadian trade in manufactured goods with the Common 
Market countries through a bilateral approach to its member nations. More­
over, Belgium was an important source of foreign investment in Canada and 
was fourth in rank among European trading partners. Its internal bicultural 
structure also suggested special affinity. Above all, Belgium was a French­
speaking country. The strengthening of Belgo-Canadian relations was a vital 
part of the plan to develop closer Canadian links with the francophone world. 

From the domestic political standpoint, a positive response to Belgium's 
initiative seemed essential. The Belgians had been so fervent in their approaches 
to the Canadian government from 1968 to 1970, and so intent on securing an 
agreement that a negative decision might have a damaging effect. The impact 
might be felt not only on Belgo-Canadian relations and on Canada's position 
within fa francophonie, but also on Canada's internal political situation. If 
Canada did not sign a science and technology umbrella with Belgium, then 
perhaps Quebec would. Moreover, Quebec had been unwilling to participate 
in the earlier cultural agreement. In this case, the provincial government had 
been officially consulted, Peter Dobell noted, only "a few days before" the 
1967 agreement had been scheduled for signature. "In retaliation," Daniel 
Johnson, then Premier of Quebec, had declared that he would boycott a din­
ner for Prince Albert of Belgium at Expo in Montreal. Only through the per­
sonal intervention of Prime Minister Pearson had Johnson been persuaded to 
change his mind. to 

In considering a science and technology agreement, the Trudeau govern­
ment did not repeat the Pearson government's mistake. Lefevre's visit to 
Quebec City and Quebec's government, industry, and university involvement 
in the Canadian science and technology mission to Brussels indicate federal­
provincial consultation in the earliest stages, and a determined effort on the 
part of the Trudeau government to bring Quebec into at least one federal ex­
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change program with Belgium. 

The agreement was signed in Brussels on 21 April 1971 by the Belgian 
Foreign Affairs Minister, Science Policy Minister Lefevre, and External Affairs 
Minister Sharp, on the occasion of the Governor-General's visit to Belgium. 
The agreement was described by External Affairs as a "general" one, providing 
a "framework for cooperative activity ... in the fields of pure and applied sci­
ence and technology, and in industry. Cooperation will be undertaken by 
means of visits, exchanges, conferences and symposia, and joint ventures." A 
Mixed Commission would meet every year "to review existing activity and to 
recommend programs." The agreement was to remain in force until April 
1976, and then be renewed automatically for two-year periods unless rescinded 
by either party six months before the projected expiration date. 

"The agreement between Canada and Belgium is the first of its type. It 
illustrates the commitment of the Government to increased inter-govern­
mental cooperation in science and technology, and the importance Canada 
attaches to cooperation with Belgium, a bilingual country with an active 
science community, a dynamic economy and rich and varied academic 
traditions. The programs envisaged under the agreement are broad enough 
to allow the scientific, industrial, and academic communities to partici­
pate....,,11 

The government now had to embark on the task of making the agreement 
work. 

Implementation and Results 
Until the Ministry of State for Science and Technology was established in 
August 1971, the Science Secretariat had acted as the ad hoc liaison centre 
for the planning of activities under the umbrella. After that date MOSST be­
came the lead coordinating agency. Acting in concert with its Belgian counter­
part, SPPS (Science Policy and Planning Service), MOSST made the arrange­
ments for the first Mixed Commission meeting, held in Ottawa in 1972. This 
meeting was primarily exploratory in nature, since no specific proposals had 
yet been generated. The delegates were able to define only some general fields 
of mutual interest. By the time of the 1973 Mixed Commission meeting, held 
in Brussels in early December, 36 separate topics had been identified as poten­
tially useful areas for exchanges between government agencies, industries, or 
other organizations. The topics selected in the industrial technology sector 
included electric power generation and transmission, fibre optics and lasers, 
ammonia and propylene oxide production, asbestos-based products, metal­
forming technologies, computer graphics, welding techniques, solar energy, 
and automation and pollution control in the steel industry. In the environ­
mental sector, water-resource management, air pollution, oil-spill counter­
measures, and solid-waste management were added to the agenda. Other sub­
jects were included in the public health, agriculture, social science, and infor­
mation science sectors. In a few instances, this resulted in an exchange of ex­
perts, an exchange of documents, or at least promoted new contracts between 
participating organizations. In not one case, however, were Canada and Belgium 
able to stimulate a joint project of any kind. 

In its 1975 review of progress, the third Mixed Commission admitted 
that efforts in the industrial technology sector - the area of most vital con­
cern to Belgium - "had not achieved much success, mainly because of prob­
lems connected with industrial policy, intellectual property and the secrecy 
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maintained in industry and cornmerce.Y'? For example, in trying to spur a 
technical exchange between a Canadian company and one of its Belgian coun­
terparts in the housing construction systems field, IT&C was informed that the 
Canadian firm wished to sell its technology, not exchange it, and that the 
names of the three Belgian firms suggested by SPPS as potential collaborators 
were already on the company files. In many other cases, IT&C was simply un­
able to interest Canadian companies in exploring cooperative possibilities. 
The businesses involved did not view the potential as sufficient, and were 
therefore unwilling to invest time or energy in an investigation. A proposed 
industrial venture in the field of electric power transmission was dropped be­
cause of a decline in market conditions. In another case, IT&C had to abandon 
a proposal because the specific Canadian firm was no longer doing work in 
that particular field. Of the 13 industrial technology projects identified at the 
1973 Mixed Commission meeting, seven were officially dropped by the 1975 
Mixed Commission. Four of the remaining were classified as ongoing, but in 
three cases this meant only that contacts had been established, and in a 
fourth area - the computer-aided design of mechanical structures - it meant 
tha t officials were "still trying to identify areas of mutual interest." Another 
topic, laser technology, was classified as "hold," although the Commission's 
report stated that "no mutual interests" had been determined. Finally, the 
report noted that in the housing construction systems field, the Canadian 
company was pursuing a "licensing prospect" and that cooperation in that 
area would now be coordinated by NRC as part of a 1975 Belgian proposal 
for exchanges in the "industrialization of building construction." 

The Belgians came up with seven new industrial proposals in 1975, includ­
ing suggestions for cooperation in glass and textile technology, plastics recy­
cling, cobalt and nickel-based high-performance alloys, and fire-prevention 
technology. However, IT&C was able to generate only one potential project ­
the application of a new Canadian testing method for the enzyme catalase to 
food technology and medical diagnostic procedures in Belgium. It is clear 
from the 1975 Mixed Commission discussions that Canadian attempts to im­
prove the prospects for industrial cooperation were resulting, paradoxically, 
in a shift away from the effort to promote interfirm exchanges. Thus the two 
countries agreed to make greater use of an approach that would identify 
"broader areas of research and technology," and hence "explore further the 
possibilities for cooperation between university-allied research organizations 
and/or centres for technology.i'P Belgium's new glass technology proposal, 
therefore, was referred to the Ontario Research Foundation rather than to a 
Canadian counterpart of Glaverbel, the Belgian glass company which had sug­
gested the topic. Similarly, NRC and other federal government research depart­
ments would now have the responsibility for exploring the collaborative po­
tential in other industrial subjects of interest to Belgium. 

Cooperative endeavours in other sectors unfortunately fared little better, 
and seldom amounted to more than an exchange of written materials and an 
occasional meeting of experts. In the environmental sector, for example, 
SPPS and Environment Canada exchanged technical reports in the areas of air 
and oil pollution, and in addition Canada passed on information regarding 
solid-waste management. On the subject of water-resource management, Que­
bec sent three experts to Belgium in June 1975, and the two sides "identified 
gaps in the data needed to develop an overall model.v'" The September 1975 
Mixed Commission launched "a second phase of information exchange" in air 
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and oil pollution, with both sides also remaining "interested in the establish­
ment of a total management model," in the water-resources field. A similar 
pattern developed in the health sciences sector. Health and Welfare Canada 
exchanged reference materials with Belgium's Sante Publique "on problems 
related to medical data processing, computerized emergency care, various 
forms of preventive medicine, and the use of the WHO [World Health Organi­
zation] model for health care utilization.v'" Quebec again fielded a delega­
tion, and experts from the provincial Department of Social Affairs visited 
research and health care institutions in Belgium in January 1975. As a result, 
Quebec placed before the 1975 Mixed Commission proposals for the exchange 
of information and personnel in the fields of toxicology, geriatrics, and 

emergency care systems. 
The 1975 Mixed Commission report also noted that, in the social science 

sector, Canada and Belgium had "exchanged information on research in social 
policy and management carried out by the relevant departments in each 
country," and that on the basis of further "input" a decision would be made 
"as to whether joint cooperation projects should be undertaken.Y'" In the 
agricultural sector, the Commission observed that Belgium had not included a 
representative from its Ministry of Agriculture in the delegation to the joint 
meeting, but that Agriculture Canada would send a "study mission" to Bel­
gium in 1976 "once agreement has been reached on the program for the visit." 
In the field of energy research, the two sides agreed "to keep each other in­
formed on the progress of their respective national programs, to maintain their 
bilateral exchange of information ... [and] to keep the door open on possibil­
ities for cooperation'"? in a number of areas of particular interest to Belgium, 
including wind energy, solar energy, and the processing of wastes to produce 
energy. The two countries also promised future exchanges of materials in the 
areas of historical conservation, data processing and science policy. Finally, in 
the information science sector, the Commission cited the pilot project being 
conducted at Belgium's Centre de diffusion de l'information technologique et 
commerciale using Canadian Techbriefs provided by NRC as an exchange that 
was "proceeding well" and was expected to lead to "productive collaboration." 

Difficulties and Disadvantages 
The deliberations of the 1975 Mixed Commission clearly reveal that, four and 
a half years after its implementation, the Belgo-Canadian accord had produced 
only a handful of information exchanges, plus a number of pledges for more 
of the same. These exchanges, both ongoing and planned, could probably 
have been accomplished without benefit of an agreement. Ties between 
Canadian scientists and research organizations with their counterparts in the 
Western industrialized world, including Belgium, were already well developed, 
and the umbrella did little to supplement existing connections. For example, 
a Belgian proposal put forth at the 1973 Mixed Commission session in Brussels 
suggested a meeting of experts to identify mutual interests in investigating the 
impact of drugs, noxious substances, and pollution on public health. During 
the week of the Mixed Commission meeting, the Canadian health sciences 
representative discussed the possibilities with the appropriate officials from 
l'Institut d'hygiene et d'epidemiologie. He soon reported that contacts had 
already been established with scientists at the Institut through earlier visits of 
Health and Welfare personnel, and that cooperation might be served better by 
continuing the exchange of individuals rather than by putting together a 
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meeting of experts. In any case, the opportunities for cooperation in that par­
ticular area appeared minimal because of dissimilarities in the Belgian and 
Canadian systems. 

This instance further suggests that officials sometimes presented proposals 
without giving them sufficient consideration; and inadequate screening pro­
cedures did apparently pose one difficulty. But a number of related problems 
emerged which help to explain the agreement's lack of productivity. Some of 
these difficulties seem endemic to the umbrella structure, but others appear 
to have arisen because of certain characteristics peculiar to the countries in­
volved. In the latter category, Canadians quickly discovered that the rather 
narrow scope of Belgian science presented a serious impediment to the suc­
cessful functioning of the agreement. Belgian officials were always able to 
generate a greater number of proposals than were their Canadian counterparts. 
Canadian officials were often hard pressed to come up with topics of poten­
tial value to Canadian scientists, just as Canadian companies tended to perceive 
little technological advantage in cooperative industrial exchanges with Belgium. 
In retrospect, it appears that the 1970 Canadian science and technology mis­
sion to Brussels overestimated the likelihood of achieving practical results, 
and that the scientific basis for joint cooperation was never very substantial. 

Even in potentially useful areas, however, cooperation was hampered by 
bureaucratic machinery which restricted the flow of information. Science pol­
icy structures in both countries appear to have impeded effective implemen­
tation. Both MOSST and its counterpart, srrs, were reluctant to allow the full 
participation of other departments within their respective governments. Ini­
tially, Canadian science-based agencies - the agencies best suited to prepare 
an accurate assessment and matching of national scientific capabilities - were 
insufficiently involved in the preparation of proposals. The topics brought 
before the 1973 Mixed Commission read more like a long shopping list of 
hastily assembled suggestions than a well-prepared set of carefully defined 
plans. Later, it became difficult for a mission-oriented department in Canada 
to deal directly with its counterpart in Belgium because most communication 
was channelled through SPPs. Like MOSST, the limited resources of SPPS were 
widely dispersed over too many areas. For example, one person in the Belgian 
science policy agency held all responsibility for coordinating national and 
international activities in the field of environmental research. Hence it is 
scarcely surprising that Environment Canada encountered some problems in 
securing follow-up to Belgium's 1973 proposals for cooperation in that sector. 
Similar frustrations and delays of this nature, and the concomitant effort 
needed to gather information and come up with new ideas, contributed to the 
development of a certain lack of interest on the part of some science-based 
departments in helping to implement further the umbrella with Belgium. 

The Canadian funding dilemma also contributed to the growing indiffer­
ence. On the Belgian side, SPPS administered approximately 2 per cent of the 
total government science budget, which it used to further priority R&D pro­
grams. Part of this money was used when necessary to support international 
exchanges, including cooperative activity with Canada. On the Canadian side, 
however, MOSST had no similar fund and participating departments were asked 
to assume the entire burden. In face of budget cuts, which accompanied the 
imposition of the government's restraint program, departments became in­
creasingly reluctant to deploy scarce monies on non-productive exchanges 
with Belgium. There were too many competing priorities. Quebec, on the 
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other hand, appeared to have adequate funds for study missions and other 
endeavours conducted under the umbrella. This fact led some federal policy­
makers to worry that Belgium might begin to consider that Quebec was more 
interested than Canada in pursuing j oint activities. 

There is no question that the Belgian agreement was expensive. As the 
us Congressional report pointed out in 1975, "compared with multilateral 
science arrangements, bilaterals involve larger funding in relation to the level 
of scientific effort because only two countries share the COSt.,,18 Apart from 
the funds expended in providing follow-up to the Mixed Commission meet­
ings, the gatherings themselves were costly. In 1972, 1973, and 1975, Canada 
fielded very large delegations. In 1975, for example, 13 people represented 
Belgian interests - the four members of the Joint Commission and nine dele­
gates from SPPS, the Foreign Affairs Ministry, the Economic Affairs Ministry, 
and the Ministry of Public Health. Canada, because the meeting took place in 
Ottawa, was represented by an even larger number - 18 people from the fed­
eral government and five from Quebec. A member of Quebec's Department of 
Intergovernmental Affairs sat on the Joint Commission and the province sent 
four additional delegates. Three representatives from MOSST, IT&C, and Ex­
ternal Affairs made up the remainder of the Canadian side of the Joint Com­
mission and 15 other government delegates from those departments, as well 
as from Health and Welfare, Environment, Indian and Northern Affairs, Jus­
tice, Energy, Mines and Resources, Agriculture, and the National Research 
Council were also in attendance. 

The sheer size of the delegations meant not only substantial expense but 
also cumbersome consultative procedures. Mixed Commission meetings in 
1972 and 1973 were essentially three-day plenary sessions, in which scientists 
from various fields participated in overall talks not always related to their 
particular areas of expertise. The 1975 meeting more effectively divided the 
delegates into specialized working groups, but the joint committee structure 
still seemed too heavy and formal a mechanism for the content of the discus­
sions. Preparations for the meetings also consumed extraordinary amounts of 
government time. Planning on the Canadian side necessarily began many 
months in advance, starting with a request from MOSST to the participating 
departments for a status report on all subjects identified at the last meeting, 
and for new suggestions on potential projects to be reviewed at the next 
meeting. A draft agenda was prepared on the basis of departmental response 
and in light of Belgian interests, ascertained through the efforts of the science 
counsellor in Brussels. The next step involved submission of the status reports 
and draft agenda to Quebec and other provincial governments for their com­
ments and additional suggestions. Once the provinces had indicated their inter­
ests in terms of participation and further topics, a final agenda could be de­
signed, again in consultation with Belgium. Briefing books were then prepared 
and delegates selected in time for a last coordinating meeting of all Canadian 
participants. 

This investment in terms of time, in addition to money and manpower, 
was simply not commensurate with the level of scientific return. Indeed, the 
scientific value of the accord proved to be so limited for Belgium, as well as 
for Canada, that the former began to evince signs of a reduced interest. In the 
American experience, particular bilaterals had been "initiated in a burst of 
diplomatic enthusiasm only to have it appear subsequently that there was no 
solid scientific basis for jcint action, with the result that the agreement 
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withered but without being crisply terminated because of the diplomatic 
repercussions abrogation would invite. Even with some potentially useful 
agreements, it is possible that a decline in interest would accompany loss of 
funding support. ..."19 

Such an evaluation might well describe the Belgo-Canadian experience. 
Belgium was undoubtedly disappointed in the fact that the agreement had 
not produced the anticipated industrial cooperation, and SPPS, like the Cana­
dian bureaucracy, had similarly encountered new budgetary restrictions. A 
lowering of expectations and diminishing funds may have led to some shifting 
of priorities and a lessening of Belgian will and enthusiasm. In any case, the 
build up of implementation problems over the first four years and the grow­
ing passivity among government departments on both sides brought the agree­
ment to a state of near stagnation. 

Significance 
With the transfer of the coordinating responsibility from MOSST to External 
Affairs in 1975, Canadian officials stepped up their efforts to make the agree­
ment work. Policymakers could not allow the Belgo-Canadian science and 
technology accord to become moribund because it was politically important. 
Besides being evidence of Canada's commitment to strengthened relations 
with the countries of the francophone world, the agreement seemed constitu­
tionally significant. Quebec's willingness to participate in the scientific ex­
change program offered a stark contrast to the level of provincial activity 
under the cultural umbrella. The federal government's concerted effort to 
involve the province in all stages from negotiation through the implementation 
of the second agreement with Belgium had been rewarded by a positive re­
sponse from Quebec. Provincial authorities apparently showed an occasional 
tendency to operate independently, by sending a science mission to Brussels 
for example, without informing the federal government. But no separate 
mechanism had yet emerged to allow an exclusively Belgo-Quebec orientation. 
Thus officials renewed their determination to breathe some life into the ac­
cord before its political success could be jeopardized. 

This attempt may have involved a re-examination of the time-consuming, 
costly, and cumbersome mixed commission mechanism. No joint session has 
been held since the third meeting took place in September 1975. This could 
suggest a new emphasis on less frequent meetings, and also on meetings that 
would be restricted in size and function. The key deliberations in various 
science or technology sectors should take place in ad hoc working groups, 
made up of experts from the relevant science-based departments on both 
sides who can work informally to shift the activity away from general discus­
sions and toward specific cooperative endeavours. By encouraging direct inter­
action between interested government departments, and by limiting mixed 
commission meetings to occasional gatherings of selected officials from over­
view agencies like MOSST, SPPS, and External Affairs, the agreement might be­
come more productive. 

The results of the November 1976 election in Quebec may be presenting 
new functional difficulties, but as long as Canadian officials regard the Bel­
gian accord as politically beneficial, then some attention should also be directed 
to the financial problem. The mission-oriented departments have no mandate 
for carrying out international activities in pursuit of national political goals 
when these activities are non-congruent with domestic science priorities. Use­
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ful exchanges with Belgian counterparts might be more effectively stimulated 
if adequate funds were provided. 

Some of the problems encountered by Canada in implementing the Bel­
gian umbrella were not unique to that particular agreement. Similar difficul­
ties developed with the Type I and II German, Russian, and French umbrellas. 
The motivations underlying the negotiation of each agreement varied some­
what according to different political or economic imperatives, but the effects 
were generally the same. In every case, results have simply not lived up to 
expectations. Officials stated their anticipation that the agreements would 
contribute, over the long term, to the growth of Canada's scientific and tech­
nological capacity. The Minister of Industry, Trade and Commerce, in tabling 
the German umbrella, told the House of Commons that the science and tech­
nology agreement was "similar to those with Belgium and the USSR which 
we have concluded this year." 

"Its aims are to encourage the exchange of information and research; to 
facilitate the movement of scientists and technologists; and, through the 
exchange of knowledge and experience, to contribute to Canada's trade 
and industrial development and to the growth of our exports of advanced 
industrial products and scrviccs.v'" 
By and large, these aims have not yet been fulfilled. The scientific, tech­

nological, and commercial advantages have not been substantial. The umbrellas 
with the Soviet Union can at least be justified by the fact that they are facili­
tative, for it is usually only by means of an agreement that cooperation with 
the Russians can take place. In other cases, intergovernmental agreements are 
clearly not necessary to ensure benefits. Indeed, the formality of the umbrella 
structure, the oversystematizing of the cooperative mechanism, has tended to 
hinder productive exchanges instead of easing them as intended. 

Type I and II science and technology agreements, concluded over the last 
15 years by the nations of the industrialized West, are in many respects merely 
modern expressions of the nineteenth- and early-twentieth-century treaties of 
friendship and commerce. In Canada's case, the agreements were additionally 
formulated within the framework of the Trudeau government's heavy empha­
sis on the integration of various domestic priorities with the foreign policy 
process. But the political significance of the umbrellas may be negated over 
time by their scientific and technological limitations. In recognition of this, 
and in light of accumulated operational experience, officials have generally 
resisted the signing of any additional umbrellas. Since 1971, only two new 
accords have been concluded - the 1976 Type II Framework Agreements for 
Economic Cooperation with Japan and the European Communities (discussed 
in Chapter IV). Most policymakers have come to feel that the binding com­
mitment imposed by Type I or II intergovernmental agreements should be 
undertaken only if there is a history of productive cooperative interaction, and 
a demonstrated need for a facilitative mechanism to improve the level of 
exchange and joint endeavour. On the other hand, if there is an overwhelming 
political reason for a science and technology agreement, then the highly struc­
tured mixed commission mechanism should be avoided if possible, and flexi­
bility maintained. Every effort should be made to identify in advance not an 
all-embracing list of subjects, but a few selected areas that offer real potential 
for effective collaboration. Canadian officials now generally consider that 
international cooperation in science and technology is accomplished most 
readily by informal exchanges of information and visits, directed toward the 
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mutual understanding of complementary interests and capabilities. If such 
activity should lead to a joint enterprise requiring formalization for policy, 
legal, or financial reasons, then a Type III project-specific agreement may be 
negotiated. 

Type III 

Of the 81 international science and technology agreements listed in the Ap­
pendices, 63 lie within the Type III area- or project-specific category. Of the 
latter, Canada has one agreement in each of the following fields: Arctic sci­
ences, the environment, metallurgy, public health, and seismology; and two 
agreements in the area of transportation R&D. Six defence science treaties 
with Norway (1960), Greece (1962), France (1962), Germany (1964), Den­
mark (1968), and Sweden (1975) also fall within the Type III classification. 
A far greater number of agreements in this category pertain to atomic energy. 
Canada's internationally recognized expertise in nuclear technology has led to 
the conclusion of 23 atomic energy agreements with countries in the devel­
oped and developing worlds (from Australia, Finland, and Switzerland on the 
one hand, to Argentina, India, and Korea on the other). Most of these coop­
erative arrangements are intergovernmental in status and have been published 
in the Canada Treaty Series (CTS). Atomic Energy of Canada Limited has 
also concluded cooperative agreements with its counterpart bureaucracies in 
France, Italy, Japan, Taiwan, and the Soviet Union, providing for exchanges 
of information and other forms of collaboration on an interagency basis. 

It is the field of space technology, however, that produces the largest 
number of agreements in the Type III category. Since 1959, Canada has 
signed, or is about to sign, 26 space-related agreements.?' a figure represent­
ing almost one-third of Canadian bilateral science and technology agreements 
in all categories and almost 80 per cent of those concluded with the United 
States. Given the increasing importance of international space technology, 
the growing number of its applications, and Canada's ongoing role as a user 
of space systems, analysis of a Type III agreement will be illustrated by a 
detailed look at one space accord. 

The Case of the Space Shuttle Agreement 
with the United States 

Background: Canada's Space Program 
Space technology is clearly global in scope and its effective exploitation re­
quires international cooperation. Indeed, cooperation emerged from sheer 
necessity, for most countries did not and still do not possess all the techno­
logy or the resources necessary for them to carry out national programs on 
an independent basis. The rhythm of Canadian satellite launches, for instance, 
is much less than the three or four per year needed to justify the investment 
of hundreds of millions of dollars in launch facilities. The United States can 
provide the service at a much more reasonable cost. The history of the Cana­
dian space program is intimately bound up with the close working relation­
ship that has developed over the years with the United States. Canadians 
appear to have benefited not only in terms of launch services. Much of the 
technology which became the nucleus of a highly sophisticated national 
scientific and industrial space capability was gained from the Americans. 
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Canadian-American cooperation predates all other types of international 
space collaboration and may even be traced back to the period before World 
War II. In 1939, for example, the University of Saskatchewan was involved 
with the University of Chicago in a balloon flight project designed to mea­
sure cosmic ray intensities in the upper atmosphere.P 

Plans for upper-atmosphere research by balloon and then by sounding 
rocket and satellite accelerated in Canada during the 1950s. The Defence 
Research Board began the solid propellant R&D program that led to the 
Black Brant series of high-altitude research rockets, and in 1957, as a feature 
of Canadian involvement in the International Geophysical Year, sounding 
rockets became part of Canada's space program. Ionospheric research via 
satellite started in 1959, with the Canada-United States project that even­
tually produced the Alouette and ISIS series. When Alouette I was launched 
in September 1962, Canada became the first nation to join the US and the 
USSR in space. The Canadian-built satellite was extraordinarily successful. 
Alouette I went on to gather valuable upper-ionospheric data for over a de­
cade, although it was constructed at a time when most satellites had a useful 
lifespan of only a few months. Its successor, Alouette II, enjoyed similar long­
evity and remained in operation for almost ten years following launch in 
1965. The more sophisticated and complex ISIS I and II, orbited in 1969 
and 1971, maintain that tradition. 

The 1969 creation of Telesat Canada marked a shift in emphasis away 
from scientific satellites to the research and development of communications 
satellites. Canada had demonstrated support for the concept of a global com­
munications satellite system by becoming, in 1964, a founding member of 
INTELSAT (International Telecommunications Satellite Organization), but by 
the end of 1967, the Pearson government had also decided to use satellites 
for expanded domestic communications. The launching of the first Anik 
spacecraft in 1972 gave Canada the world's first geostationary satellite tele­
communications system. Two more Anik satellites were placed in orbit in 
1973 and 1975, and a fourth was launched in December 1978. Operated on a 
commercial basis by Telesat, the Anik-B series has dramatically improved 
radio, television, telephone, and data transmission service to the more isolated 
areas of the country. To further its stated objective of equal access for all 
Canadians to communications (including new advances like tele-medicine and 
tele-education), in the early 1970s the Trudeau government also embarked 
on the joint Canada-United States Communications Technology Satellite 
(CTS) project. Hermes, the CTS satellite, was launched in January 1976. It is 
an experimental test vehicle for high-powered orbiting transmitters that could 
bring currently unavailable telecommunication services to even the most re­
mote parts of the country by the 1980s. 

Satellite communications, with ionospheric research, comprise a key part 
of Canada's space effort. However, Canadians also deploy and are contributing 
to the development of satellite programs for meteorology, navigation, and 
earth-resource mapping. The latter field is a satellite application of particular 
significance for Canada, a nation with a vast land mass, scattered population, 
and abundant natural resources. The emerging technology of remote sensing 
from space, to monitor and hence manage those resources, was gained from 
the United States. By means of a 1971 agreement with the National Aero­
nautics and Space Administration, the Canada Centre for Remote Sensing 
(CCRS), an agency created within the Department of Energy, Mines and Re­
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sources, developed skills and facilities needed to process the data acquired from 
the American ERTS/LANDSAT series of earth resource satellites, and to intro­
duce the technology to Canadian users. The rapid growth of Canadian expertise 
in the remote sensing field, as well as the accelerating pace of the technology, 
is reflected in a recent spate of international agreements. As noted in Ap­
pendix A, CCRS concluded cooperative arrangements with the European Space 
Agency and with France's Centre national d'etudes spatiales in 1976. An 
agreement with NASA looking toward the joint development of a global crop 
inventory system (LAClE), and an agreement on joint development of an 
experimental ocean dynamics satellite (SEASAT) were signed in 1978. 

Canada's Space Industry 
Space technology is important to Canada not only because of the country's 
large area-to-population ratio, rugged climate, and untapped northern and off­
shore resources, but also because of industrial spin-off. As a result of a deci­
sion by the Diefenbaker Cabinet, the technology of both sounding rockets 
and satellites was transferred from Canadian government laboratories to Can­
adian industry. Bristol Aerospace Limited of Winnipeg began the development 
of the Black Brant family of rockets in the early 1960s, and their high level of 
performance over the years attracted scientific markets in Europe as well as 
in North America. It is satellite technology, however, that has grown into the 
most valuable asset." Alouette I was primarily an in-house government pro­
ject, but the associate contractors in the development of Alouette's succes­
sors were the Special Products and Applied Research (SPAR) Division of de 
Havilland Aircraft and RCA Victor Limited of Montreal. By the time ISIS I 
had been completed in 1969, these firms "had acquired a solid foundation" 
and the construction of ISIS II proceeded with the government acting only 
in a supervisory capacity." 

The SPAR division of de Havilland, which became the Canadian-owned 
Spar Aerospace Products Limited of Toronto in January 1968, also pursued 
development of the STEM device during the same period. STEM (Storable 
Tubular Extendible Member), an antennae system first conceived at NRC 
and flown initially on Alouette I, was subsequently carried on hundreds of 
satellites. Its unique property of low storage volume compared with extend­
ible length led to a number of other specialized applications, for example, 
gravity gradient rods, actuators, and structural booms. On the Alouette II 
and ISIS programs, Spar assumed the responsibility not only for sounder 
antennae and other mechanical device designs, but also for "complete space­
craft structural layout and design, thermal design, ... orbit calculations and 
vehicle dynamic analysis.t" In 1970, Spar became the major contractor for 
the CTS program, thereby gaining additional experience in the structural 
design and development of mechanical subsystems, in mission analyses, pro­
gram definition, and configuration studies. RCA, Bristol, and SED Systems 
Limited of Saskatoon also participated in the CTS project, with RCA respon­
sible for most of the electronics design. Spar, with Northern Electric Lim­
ited of Lucerne, Quebec, further served as subcontractors for Hughes Air­
craft of California, the company that built the Anik series of communica­
tions satellites for Telesat. 

As a consequence of this involvement in the Canadian satellite program, 
from Alouette and ISIS through Anik and CTS, Canadian industry established 
a solid reputation in various areas of space electronics and subsystem design. 
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The STEM device, in particular, earned international recognition. Some 50 of 
these structures were used in the Mercury, Gemini, and Apollo manned-flight 
programs. By the early 1970s, Canadian space companies were exporting not 
only to the United States, but also to France, West Germany, the United 
Kingdom, and Japan. Smaller markets were beginning to develop in countries 
like Brazil and India. In its first 15 years, the Canadian space industry - made 
up of the four established firms with a major commitment (Spar, Bristol, 
RCA, and Northern Electric), new enterprises like SED, and a dozen or more 
component manufacturers "with more than a passing interest" in space pro­
ducts - recorded sales of approximately $150 million, resulting in an average 
employment of about 700 scientists, engineers, technologists, and support 
personnel. 26 The acquisition of expertise in space had enabled Canada to 
build an industrial base in a new high-technology field, andto achieve a capa­
bility, as one industry spokesman pointed out, "at least contemporary with 
that of many other countries and in some aspects ... ahead." Maintaining 
that capability, he added, satisfied such articulated policy themes as sover­
eignty and independence, economic growth, and peace and security, and 
therefore fitted in with various declared national objectives.i" 

Some space industry officials believed that national objectives might be 
served even more effectively if Canada developed the capacity to build full 
space systems. In a brief presented to the government in 1973, the Air In­
dustries Association of Canada (AIAC) argued that "it should not be tacitly 
assumed" that it would always be possible to procure communications or 
earth observation systems from foreign sources, and that "control of and 
continued access to such systems implies Canadian ownership ... operation 
... and maintenance. Subsidiary benefits ... would follow in the creation of 
jobs, expertise, national pride and prestige .. , ." The industry further sug­
gested that it might be time for Canada to break away from its "traditional" 
economic role "as a nation of raw material and subcontract suppliers." 

"Do we wish to have a space policy reflecting this attitude - one which 
is dependent on the space programs of other countries - one which in­
volves Canadians mainly as subcontractors to U.S. prime contractors ­
one which requires Canada to depend on U.S. launch vehicles? ... per­
haps Canada should be undertaking a more national, more independent 
posture .... It may only be a question of developing a national con­
fidence ." 

Emerging government policy was given a "baptism by ordeal," according 
to one official, by the decision to purchase the Anik series of communication 
satellites from an American company, but policy remained that "of achieving 
subsystem expertise rather than trying to compete with Europe or the us in 
full systems.T" Nevertheless, the government did eventually implement two 
other space industry suggestions. In its 1973 brief, the AIAC had recommended 
not only a "continuing planned program for the design, construction and 
operation of domestic satellite systems," but also a "stable program of tech­
nological development, contracted out to industry, in respect to certain ke-y 
subsystems and component activities ... in which Canadian industry has 
demonstrated excellence at the international level." The Association further 
recommended that Canadian participation in international space programs 
"be expanded ... on the basis of pragmatic agreements entered into by Can­
ada with its international partners.t'''? The latter two proposals came to 
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fruition in a 1975 Canadian-American agreement for cooperation in the 
development and procurement of a space-shuttle-attached remote manipula­
tor system. The RMS project, a further development of Canada's recognized 
excellence in the manufacture of extendible structures, was contracted to a 
Canadian industrial consortium headed by Spar. It represented a significant 
expansion of the Canadian commitment to international cooperation in 
space, and a major contribution to the American post-Apollo program. 

The US Post-Apollo Program 
Shortly after his inauguration, former President Richard Nixon set up a special 
Space Task Group to advise the Executive Office on an appropriate course 
for the United States in the post-Apollo period. The Task Group, completing 
its report in September 1969, recommended as a primary objective the devel­
opment of "new systems and technology for space operations with emphasis 
upon the critical factors of (1) commonality, (2) reusability, and (3) econ­
omy ....,,31 One of the new technologies to be developed was the space shut­
tle transportation and research system. The core of the system would be the 
shuttle orbiter, a reusable vehicle resembling a jetliner, and large enough to 
transport seven crew members and up to 30 000 kg of hardware into space. 
In its enormous cargo bay, the shuttle would be able to ferry into earth orbit 
satellites and their accompanying upper-stage boosters, space probes, a space 
laboratory, and other scientific equipment. The reduction in expenditure, 
compared with the cost of conventional launching from earth facilities, and 
the greater carrying capacity of the shuttle system would mean that bigger, 
more powerful satellites could be placed in orbit for a more economical price. 
The shuttle system would also permit satellite repair, either through on-board 
servicing or by return to earth, which could possibly save multimillion-dollar 
spacecraft from degenerating into space debris. For scientists, the system 
would offer an orbiting laboratory with two critical properties that could not 
be reproduced on earth: a perfect vacuum and freedom from gravity. Each 
orbiter vehicle would be used up to 100 times, and initial NASA plans called 
for five of them. The shuttle system, in providing regular, easier, and cheaper 
access to space, would be the cornerstone for all American space operations 
at least through the 1980s and possibly beyond. 

By internationalizing the program, the Americans also turned the space 
shuttle project into a key component of the space programs in other nations. 
The task group had recommended that the United States "promote a sense of 
world community" in the post-Apollo period, by providing the "opportunity 
for broad international participation and cooperation." A month after this 
proposal had received presidential assent, NASA'S chief administrator, Dr. 
Thomas Paine, invited European participation. Speaking before the Euro­
pean Space Conference in October 1969, Paine described American plans, 
making it clear that the Europeans were being offered "something quite dif­
ferent" from earlier cooperative projects. "It was an offer to participate, not 
merely cooperate, in the design, development, management, and use of major 
manned flight systems. No similar proposal had been put forward by the US 
in the past.,,32 On 15 December 1969, Dr. Paine travelled to Ottawa. Addres­
sing a group of interested ministers and other senior government officials, 
Paine formally invited Canada to participate in the development of a new era 
in space transportation. 

The American invitation to Canada and to other technologically ad­
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vanced nations was motivated by more than considerations of potential sci­
entific advantage. There was a strong political rationale. By involving Canada, 
Australia, Japan, and ten European countries in space shuttle development, 
officials hoped to make the space program less vulnerable to termination or 
substantial reduction. According to a US Congressional Report, "many peo­
ple, including many Members of Congress" saw the walk on the moon as the 
end, "albeit a glorious one," of United States manned space flight. 

"They were ready to take the billions which had been allocated toward 
reaching the moon and use them toward a solution of problems on 
earth .... A space program involving international cooperation might 
be more attractive to the Congress in terms of national prestige and self­
image. International involvement in the post-Apollo program could pro­
vide stability by necessitating firm commitments .... The likelihood 
of a change in midstream once the forces of collaboration were formal­
ized would be smaller. ...,,33 

In other words, the possibility of international repercussions would deter 
Congress from making too many cuts in future NASA appropriations. In addi­
tion, international cooperation on this scale enhanced the American identifi­
cation of its national space effort with the welfare of mankind and the search 
for world peace. External political considerations were paramount in Nixon's 
decision to open the program to global participation. The United States might 
gain much goodwill by a greater sharing of the technological benefits to be 
derived from the project, and such a course of action could "be a force for 
strengthening us alliances." Furthermore, given American "competition with 
the Soviet Union's aggressive manned space program," a scaling down of the 
US effort in the post-Apollo period would mean political advantages for the 
Russians. NASA may also have been motivated to internationalize the project 
for financial reasons, although "media consensus" was that funds saved by 
sharing R&D "would be negated by the estimated 10 to 15 percent addition­
al costs of collaboration.T" The space shuttle did prove to be an expensive 
venture. By mid-1977, about $3.5 billion had been spent on the program, 
approximately one-half the anticipated total cost for development. The final 
total for R&D, equipment, and facilities is expected to be around $9 bil­
lion. 35 

Space Policy Organization 
The whole question of Canada's possible participation in the post-Apollo 
program was turned over to the newly created Interdepartmental Commit­
tee on Space (ICS). The function of this committee, "formed by Cabinet in 
late 1969 ... was to advise on policy and planning for the Canadian space 
activities," and by means of "continuing review and assessment, to ensure 
the coordinated development of government, university and industrial acti­
vities, and international cooperation.T" In face of an increasing number and 
variety of space operations, and difficult policy choices posed by new oppor­
tunities in emerging fields like remote sensing and in communications tech­
nology, many officials thought that the organizational structure needed more 
than an interdepartmental committee. Government, university, and industry 
representatives, in briefs presented to the Science Secretariat in 1966, had 
lamented the lack of a central space agency - a Canadian equivalent to NASA 
or to France's CNES (Centre National d'etudes spatiales). "The absence of a 
national mission-oriented agency with overall responsibility for upper atmos­
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phere and space activities," according to their testimony, had "resulted in 
fragmented programs, divided responsibility, and serious omissions in plan­
ning." Such deficiencies "could lead to tragic consequences for Canada in 
loss of technological opportunity .... A central coordinating and contract­
ing agency for space research and development" should be established.V 

The idea of a space agency was dropped and res was formed instead as 
no government department would support the plan. The National Research 
Council and the Department of Communications, the two agencies with the 
greatest investment in space activities, had apparently opposed the creation 
of any new body with responsibility for anything more than an exchange of 
information. Other interested departments favoured the idea of a consulta­
tive group with a policy-planning role and a Cabinet base, but with no budge­
tary authority. Eventually, res assumed this format. In 1969, the Commit­
tee's membership included the departments of Energy, Mines and Resources, 
Transport, Health and Welfare, and Industry, Trade and Commerce, as well 
as the Science Secretariat, Defence Research Board, Department of Commu­
nications, and National Research Council. At first, External Affairs sought 
only observer status. Within a few months, in keeping with the Ministry's 
rapidly growing realization that science and technology were important to 
international policy, External Affairs assumed full membership. 

Post-Apollo: Government Response 
In order to deal with the post-Apollo question, the Interdepartmental Com­
mittee on Space established four subcommittees: scientific research, space 
vehicles and propulsion, satellite applications, and international aspects. Sub­
committee reports would create the basis for policy advice to Cabinet. Over 
the course of a year's investigation, all concurred, with varying degrees of 
emphasis, that the United States had made Canada an interesting and attrac­
tive offer. Recommendations were otherwise not specific. Visits to NASA 

laboratories and discussions with American counterparts led the scientists on 
res subcommittees to conclude that many of the shuttle's unsolved techni­
cal problems lay within areas of Canadian competence, and could be handled 
nationally to the further development and benefit of Canadian industry. 
These experts also felt that an investment in the scientific and technological 
groundwork of the post-Apollo project would be a sound one because histori­
cally Canada had gained significant benefits from such exchanges with the 
United States. Clearly, some contribution would have to be made just to as­
sure Canada continued access to us scientific and industrial space intelligence 
as it developed through the progression of the post-Apollo program. A contribu­
tion to space shuttle R&D would also guarantee continued access to a US 
launching platform when conventional ground facilities had been replaced by 
the new system. From the scientific point of view, therefore, Canada needed 
only to determine a level of commitment appropriate to Canadian financial 
and industrial resources. 

From an international perspective there were other considerations. In 
November 1970, during an address to the Canadian Aeronautics and Space 
Congress and Exposition, then Treasury Board President, C. M. Drury set 
forth some "exploratory and even hypothetical" notions, the sort of think­
ing that "is necessary before actual decision-making [can] take place, parti­
cularly when large sums of taxpayers' money may be committed by govern­
ments to highly expensive programmes.v" Linking international space acti­
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vities with Canadian domestic priorities, Drury referred to the Trudeau gov­
ernment's recent White Paper and its assertion that "to ensure a continuing 
independent existence, Canada should seek to develop countervailing influ­
ences to offset the dominant bilateral relationships with the United States." 
Continued Canadian cooperation with the United States in space, Drury 
said, "is undoubtedly desirable and probably inevitable." 

"For this very reason there is a real political need to look beyond the 
continental relationships. Association with Europe offers such an op­
portunity and hopefully could be achieved at a tolerable COSt.,,39 

Canada could "well be in the very fortunate position of being able ... 
to adopt several parallel and complementary courses of action at the same 
time." Participation in the post-Apollo program and continuation of existing 
arrangements with the United States could be managed in concert with the 
development of space relations with the Europeans. 

Drury suggested that Canada might even seek associate membership in 
a new European space agency then being formed from an amalgam of Europe's 
two existing space institutions - ESRO (European Space Research Organiza­
tion), which was mainly concerned with satellite projects, and ELDO (Euro­
pean Launcher Development Organization), which was trying to develop a 
launch capability. The new organization would probably evolve "in the direc­
tion of a broad-based international space institution," a desirable goal that 
"would be fostered if Canada ... should be associated ... from the outset." 
The Minister argued further that a Canadian voice "would probably have 
more influence in the process of evolving an international institution" if 
raised now among Europeans than if Canada should later and alone "try to 
influence the United States on the strength of what would necessarily be a 
relatively very modest contribution to the overall NASA program." Asso­
ciation with the Europeans could also "open the possibility of working with 
countries more of our size," and perhaps provide Canadians "with an entree 
to commercial opportunities in Europe to employ the technological capacity 
which should be developed" through post-Apollo R&D arrangements with 
the Americans. A space link with Europe would additionally "reinforce ef­
forts now in the active planning stage to foster more intensive scientific and 
technological relations with Germany, as well as ... Belgium." In sum, asso­
ciation with Europe "would offer both present and future political benefits 
as well as the option to participate in interesting and useful practical pro­
grams, and would not preclude beneficial arrangements with the United 
States." The government, Drury concluded, "intends to pursue a space policy 
consistent with Canadian resources and Canadian objectives.T'" 

Some of the scientifically-oriented members of ICS did not regard space 
activity as an appropriate arena for the pursuit of Canadian foreign policy 
objectives. While accepting the validity of the White Paper's basic premise that 
Canada should try to counteract the overwhelming American influence, and 
agreeing that collaboration with Europe or Japan in various high-technology 
fields could prove beneficial, these members generally tended to view the 
space sector as an exception. In 1970, the United States was the only country 
in the non-Soviet world with a launching capability. American control of the 
access to space, geographical contiguity, and the productive working relation­
ship that had developed over the years with the United States were all factors 
militating against any Canadian investment in a European space effort which, 
to date, had been prominent for its failures and disjointed endeavour. Cana­
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da's limited resources should not be diluted by involvement with the quarrel­
some members of ESRO and ELDO .41 A few scientists felt that international 
space cooperation would be pursued more profitably with Australia, Brazil, 
or even China and the Soviet Union, countries which shared with Canada a 

number of common objectives in space applications. Other policy makers 
contended that collaboration with the European Community, whether on 
a post-Apollo subsystem or on aeronautical and other satellite programs, 
would be accompanied by significant political and economic benefits. The 
current disarray in European space planning, they insisted, was only tem­
porary and obscured a long-term unifying trend. The post-Apollo project 
and the Canadian-American relationship should not be regarded as the whole 
of Canada's future space policy. 

This argument initially prevented ICS from reaching agreement on an 
appropriate agenda for cabinet consideration. The matter was further com­
plicated by budgetary considerations. A contribution to space shuttle R&D 
would have to be viewed in the context of the entire Canadian aerospace 
program, heavily committed in 1970 to VTOL and especially to STOL devel­
opment. Canadians had originally hoped for some sort of cost-sharing ar­
rangement with NASA: "in effect a space shuttle production-sharing pro­
gramme," with a "relatively modest expenditure" of perhaps $2 to 5 million 
per year. 42 Canada was already spending around $10 million annually on 
sounding rockets and satellites and there was no provision for a financial 
undertaking that went too far beyond current space allocations. But NASA 

policy, firmly established in earlier cooperative ventures, stipulated that 
there could be "no exchange of funds between nations." Each participating 
country must accept "financial responsibility for its own contributions.v'" 
Any exception to the rule would set a ticklish precedent in post-Apollo nego­
tiations with other interested countries. Given the concerns of the American 
aerospace industry, it would also pose a serious domestic problem. Therefore, 
Canadians learned that if they wished to make a contribution to the space 
shuttle program, they would have to pay 100 per cent of their own devel­
opment costs. 

The financing question, together with the internal debate on the merits 
of collaboration with Europe, underscored the absence of a Canadian space 
policy, an overall framework within which the post-Apollo proposal might be 
assessed and understood. The development of a basic policy, on the other 
hand, was hindered by the urgency of the post-Apollo invitation, by the need 
to formulate an immediate response. It was a "catch-22" situation made even 
more difficult by the space committee's weakness in the organizational hierar­
chy. Ics had "no direct authority or funding ability" and acted as a "forum 
for the exchange of ideas rather than a forum for decision.T'" From the out­
set, the interdepartmental committee had appeared as a makeshift measure, 
an interim device designed to fill a planning gap until the time when some 
better mechanism could be devised and agreed upon. Within two years the 
committee's position was further undermined by shifts in the science policy 
structure. In late 1971 the original reporting channel, the Cabinet Committee 
on Science Policy and Technology, was disbanded and ICS became responsible 
to the Minister of State for Science and Technology. 

Mossr 's "temptation to take on everything," combined with the ICS fail­
ure to agree on a future course, led ICS to relinquish effectively its policy role 
to MOSST. By 1972, MOSST had set up a space task force of its own and ICS 
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was meeting infrequently, anticipating final demise. Overcommitment of 
MOSST resources and the antagonisms that developed between MOSST and the 
established bureaucracies through 1972 and 1973 often hindered policy co­
ordination and slowed the planning process. In the area of space policy for­
mation, MOSST did not produce a working report until the summer of 1973. 
Finally, after consultation with each ICS department through the fall of that 
year, guidelines were hammered out and the paper became the basis for 
recommendations to Cabinet. In April 1974, four and a half years after the 
quest had begun, the government announced an expanded space policy for 
Canada. It acknowledged the United States as Canada's chief space partner, 
and cited Europe as a promising future associate. The policy also endorsed 
the principle that "a Canadian industrial capability for the design and con­
struction of space systems ... be maintained and improved. ,,45 

Post-Apollo: Industrial Response 
Canada's space industry was intrigued with and excited by the post-Apollo 
opportunity and immediately began to examine, in consultation with Amer­
ican planners, the potential for Canadian involvement. Canadian industrial 
representatives were among the participants at a' Washington technical con­
ference on 16 and 17 October 1969, held for the purpose of assessing shuttle 
concepts and of laying out design considerations for the next steps in shuttle 
development. By December 1970, Spar Aerospace had prepared a brief for 
submission to government stressing Canadian experience in the design and 
manufacture of selected components for the Mercury, Gemini, Apollo, and 
Skylab programs, and emphasizing the importance of reacting to the NASA 
offer at an early date so that industry would have a chance to get in on the 
design stage. NASA had not yet defined a subcontracting policy, but Cana­
dian industry feared that individual firms would have difficulty selling their 
products or services unless Canada participated on a national basis. Spar pre­
dicted that if all the work went to American or European companies, Cana­
dians would lose not only important export opportunities but also a critical 
technological advantage. The space industry urged the government to respond 
quickly and positively to the NASA initiative. 

While ICS engaged in policy deliberations through 1970 and 1971, Spar 
began to put together an industrial consortium, and an R&D package that 
envisaged a major contribution to shuttle development. Feasibility studies 
were carried out with some funding support from IT&C and in close colla­
boration with North American Rockwell Corporation, one of the US prime 
contractors, and officials at NASA'S Goddard Space Flight Center. By 1972, 
Spar had evolved a proposal for the design, development, and construction 
of a shuttle-attached Remote Manipulator System (RMS). This proposal 
eventually became the basis for Canadian involvement in the post-Apollo 
program. The RMS is an arm, 15.2 m long with six degrees of freedom, which 
will be controlled from the crew compartment of the shuttle orbiter. With 
electromechanically driven "shoulder," "elbow," and "wrist" joints permit­
ting motion similar to that of its human counterpart, the RMS will be oper­
ated by a specialist who will employ it and its end effector or "hand" to 
manoeuvre heavy payloads in orbit. The RMS will be called upon to deploy 
and retrieve satellites, and to handle other kinds of expensive and delicate 
equipment such as the space telescope and the space tug. The remote mani­
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pulator will be essential to the shuttle's task, and is therefore regarded as a 
"mission critical" system. 

The RMS project also came to be regarded as "one of the most important 
developments for the future of space research in Canada,"?" but through 
1972 and most of 1973 the question of federal support was much in doubt. 
In the absence of a national space policy, and in face of a completely decen­
tralized government space organization, the proposal appeared to flounder. 
A high government-to-industry cost-sharing ratio meant that IT&C could not 
fund anything more than the most preliminary studies without dramatically 
shifting its industrial assistance budget toward the more speculative end of 
the risk spectrum. Although the Department of Communications was the one 
federal agency that "clearly embraced space.?"" DOC could not support the 
proposal either, because RMS technology appeared to have only an indirect 
bearing on the departmental mandate. Eventually, NRC undertook to study 
the plan, but by mid-1973 the consortium's frustration was evident. In a 
report submitted to the government that year, the Air Industries Association 
(AIAC) criticized the impotency of the Interdepartmental Committee on 
Space, and lamented the uncoordinated diffusion of space interests among a 
dozen departments and agencies. "Individual departments have difficulty in 
justifying space expenditures per se," the AIAC suggested, because they are 
"not concerned with space." They only use it as "a means to the end of satis­
fying their particular departmental mission." The lack of direct commitment 
and the fragmentation of federal space interests create "a most difficult prob­
lem for the domestic industry serving those interests." The aerospace asso­
ciation recommended, therefore, the establishment of a government-industry 
infrastructure and the development of a "strategic plan" that would make 
better use of existing funds, improve the organization of space activities, and 
foster government-to-industry communication.t" 

Space organization in Canada remains decentralized, and an effective 
government-to-industry mechanism has yet to evolve, but the cogency of the 
AIAC argument may have had some impact on the government's decision to 
support the RMS proposal. The government may also have been influenced 
by the example of the Europeans, who concluded a post-Apollo agreement 
with the Americans in September 1973. A NASA/ESRO Memorandum of 
Understanding called for the European design, development, manufacture, 
and delivery of a half-billion-dollar spacelab unit - a scientific laboratory to 
be carried on board the shuttle orbiter. A highly favourable NRC evaluation 
of the RMS project, however, was probably the material factor. Around the 
time of the AIAC submission, NRC experts were reaching the conclusion that 
the program would be a valuable one. Not only would it help to maintain and 
improve Canada's industrial capability in the design and construction of space 
systems, it would create a unique technological base in the highly advanced 
field of teleoperators and robotic machinery. Similarly, the MOSST task force, 
in its search for an overall space policy, was moving toward the general con­
clusion that Canada should develop further and build on existing areas of 
space expertise. Through the latter part of 1973, a consensus had begun to 
emerge. Policy makers were gradually overcoming their worry that the RMS 

proposal might prove to be another instance of an unhappy Canadian tendency 
(going back at least as far as the Arrow) to earn minimal returns from major 
investments in high technology. Instead, space industry requirements were 
rationalized in the context of the government's growing concern over Canada's 
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capacity for innovation, and with the pressing need to develop appropriate 
technological strategies. 

In 1972, Cabinet had established the "Make-or-Buy" program, a policy 
designed and implemented by MOSST to increase the proportion of govern­
ment R&D contracted to industry rather than performed in the govern­
ment's own laboratories. Its goal was to strengthen the innovation process 

and enhance the competitive position of Canadian industry. In February 
1974, on MOSST'S initiative, Cabinet extended Make-or-Buy "to provide for 
consideration and financing of Unsolicited Proposals for Research and Devel­
opment from the private sector.T'" This modification, together with Cabi­
net's April 1974 approval of an expanded space role for Canada, provided the 
policy basis for government support of the RMS proposal. In July 1974, the 
Minister of State for Science and Technology announced that the National 
Research Council had "begun discussions ... to explore possible Canadian 
participation in the United States space shuttle program," and that Treasury 
Board has approved the allocation of $1 million to fund studies of the pro­
ject.50 

One year later, NRC and NASA signed a Memorandum of Understanding 
to provide for the implementation of a joint program in which NRC under­
took "to assure the design, development, manufacture and delivery by a 
Canadian industrial team of the first flight unit of an RMS ...." The Memo­
randum further set out "the provisions for access by Canada to the use of the 
Space Shuttle and for procurement by NASA of additional RMS units," and 
established the "cooperative structure ... for dealing with all questions con­
cerning interface between the Shuttle and RMS programs.T" Under the 
Make-or-Buy program, monies were granted by Treasury Board for an initial 
estimated cost of $75 787000. An additional $12 million was provided as 
a contingency fund to cover design uncertainties, bringing the final estimated 
cost to $89930000. The size of this expenditure, together with the impor­
tant policy implications, dictated the need for a treaty commitment. By 
means of a June 1976 Exchange of Letters, the government of Canada and 
the government of the United States raised the status of the NRC/NASA 
understanding to that of an intergovernmental agreement. 

Implementation and Results 
Spar Aerospace Products Limited, the initiator of the RMS proposal, serves 
as a prime contractor on the industrial team responsible for carrying out the 
agreement. Spar is performing overall systems engineering and integration as 
well as arm fabrication and assembly. Dilworth, Secord, Meagher and Asso­
ciates of Toronto, who worked with Spar on the initial plans, are acting as 
engineering consultants. They are designing and building special testing equip­
ment, and working on various concepts for the end effector or manipulator 
"hand." CAE Electronics Limited of Montreal is handling the control and 
display subsystem and contributing to software development. Spar Technol­
ogy Limited'" has responsibility for the electronic subsystem, including an 
on-board computer and its interfaces, video system, sensor electronics, servo 
amplifiers, and power conditioners. Another 25 Canadian companies, in addi­
tion to these major subcontractors, are providing component parts and services. 

Since the RMS cannot be tested properly in a gravity environment, the 
industrial team has also developed SIMFAC, the general purpose manipulator 
system simulation facility, located at a Spar plant in Weston, Ontario. SIMFAC 
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will employ mathematical modelling techniques for 60 per cent of RMS test­
ing, with the remainder of the verification to be carried out in two dimen­
sions under simulated zero-gravity conditions. Phase B, the preliminary design 
stage which included construction of SIMFAC, was successfully completed on 
schedule in October 1976. Phase C, the critical design phase, successfully 
wound up with a NASA review in April 1978. Since 1 January 1978, the RMS 

program has been in Phase D, the stage encompassing manufacture of the 
qualification and flight test units. The first manipulator arm is scheduled for 
delivery to NASA in July 1979. It will be flown on a space shuttle orbiter test 
mission in September. 

Canada's participation in the development of the American space trans­
portation system assures Canadians preferred access to the shuttle for satellite 
launching or refurbishing missions, as well as for scientific experiments. 
Launch services will be made available to Canada on the same basis as to us 
civilian government agencies, thus reducing overall cost by eliminating the 
payment of a $3 million "user charge.,,53 Telesat has already informed NASA 

that Canada will require use of the shuttle for the orbiting of Anik C-1 and 
Anik C-2, high-frequency communication satellites scheduled for launch in 
1980. Involvement in shuttle development will also facilitate acceptance of 
Canadian proposals for scientific research. Spacelab, the orbiting laboratory 
being constructed as the European contribution to the shuttle program, offers 
the potential for a wide range of scientific and technological investigations, 
including materials science - the practical industrial applications of the 
weightless, vacuum environment of space. Full use of Spacelab is dependent, 
of course, on the resources available to Canadian space scientists. So far, one 
Canadian proposal has been submitted and accepted by NASA. On the first 
shuttle mission, an experiment in space sickness!and space disorientation will 
be conducted by the Defence and Civil Institute of Environmental Medicine. 

According to one recent NRC estimate, the 29 Canadian companies in­
volved in RMS development are directly employing 650 people on the project, 
and 4000 jobs are being created indirectly. The project is strengthening Can­
adian capabilities in the design and manufacture of space systems by provid­
ing program management experience in all facets of a space R&D program 
including integration and testing - the first such opportunity offered the 
industry to date. Besides establishing prime contractor competence in Spar 
Aerospace, RMS development has also increased, through subcontracting, the 
number of Canadian firms with experience in space work. The program has 
further stimulated the major contractors to enlarge existing levels of skill and 
expertise in a number of technological fields with both space and non-space 
applications, including systems analysis, human factors engineering, micro­
processors, advanced mathematical formulations, and simulation of electro­
mechanical systems. International Hydrodynamics Limited of Vancouver, 
"a struggling company which last year had a loss of $5 million and laid off 
75 of its 125 employees" recently secured a $1.5-million contract from 
NASA for a device that will retrieve the rocket boosters from the shuttle for 
reuse after they have been dropped into the ocean." Another firm, Barringer 
Research Limited of Toronto, has a $l-million contract to design space pol­
lutant sensing equipment. The single-source nature of Canada's space industry 
and its heavy dependence on government contracts have made it susceptible 
in the past to the draining effects of random, uncoordinated loading. It is 
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now hoped that by suitable choice and phasing, a non-fluctuating workload 
can be achieved, lending the industry new vigour and stability. 

Under the revised terms of the space shuttle agreement.f NASA will be 
contracting to buy from Canada, at a cost of about $55 million, four one­
arm RMS units for the four shuttle orbiters NASA currently expects to build. 
This return, by itself, does not amortize the taxpayers' investment, but addi­
tional sales of related hardware, such as end effectors and grapple fixtures, 
are also expected. In any case, the attainment of full value lies in the pros­
pect that Canada will achieve "world pre-eminence in the most advanced 
tele-operator technology ... with potential for applications in other environ­
ments, and a high visibility for its products.Y" The RMS project is providing 
the space industry with the technological substructure for making Canada a 
unique supplier of remote manipulator systems for all environments hostile 
to man. Further applications could include nuclear reactor plants, and the en­
vironments of deep water and the high Arctic. Under a contract with Atomic 
Energy of Canada Limited, Spar is presently investigating the possibility of 
applying RMS technology to fuel recycling. In a cooperative program with 
Germany, being carried out under the aegis of the general science and tech­
nology umbrella, Spar is examining the feasibility of an Advanced Remotely 
Controlled Undersea System to carry out unmanned torch cutting and weld­
ing on ocean pipelines. Spar is also studying various space applications of 
RMS technology through contracts with the University of Iowa, Singer-Link 
Corporation, and Toronto's Defence and Civil Institute of Environmental 
Medicine. 

If future projects of space stations and other possibilities such as space 
power generators ever materialize, Canada will have the technological base 
necessary for the construction of these large space structures. S7 On a more 
immediate and practical level, Canadians expect to translate RMS technology 
to specific applications in all environments. A medical application currently 
being examined under contracts with the Ontario Crippled Children's Centre 
and the University of Virginia is a wheelchair manipulator for quadraplegics. 
Canada does have the lead in many aspects of RMS technology. Sustaining 
that lead will require an additional government commitment. Funding for 
continuing research and applications engineering will be necessary until the 
space industries are able to pick up the costs of their own study contracts, 
and underwrite their own R&D. 

Significance 
Although the remote manipulator system will not undergo operational, non­
simulated flight testing until late 1979, the probability of success seems high. 
The program is on schedule and proceeding well. As an example of a Type III 
international science and technology agreement, the RMS project demon­
strates the obvious advantages of area- or project-specific cooperation. Objec­
tives can be clearly set out and directly related to specific requirements of 
scientific or technological growth, export development, or any other priority. 
The smooth functioning of the shuttle agreement is also attributable, of 
course, to the special characteristics of the Canada-United States relationship. 
The long history of Canadian-American cooperation in space and the existence 
of close industry as well as government ties facilitated the collaborative pro­
cess. The mechanisms for implementation of the agreements were already 
well-established. 
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An investigation of a Type III agreement with a culturally dissimilar 
country - the atomic energy agreement with Italy, or the oceanographic 
agreement with Japan or, to look at the same sector, one of the space agree­
ments with Europe - might have provided a more equitable counterpoise to 
the Type I case study on Belgium. Nevertheless, there is an offsetting advan­
tage to the space shuttle study. It clearly illustrates the benefits that have 
been derived from Canada's science and technology relationship with the 
United States over the last 20 years in at least one area of vital economic and 
social significance. It also illustrates the sort of policy conflict and organiza­

tional confusion that can inhibit the evolution of national industrial strategy 
and discourage technological growth. Participation in the space shuttle pro­
gram appears to fulfill all the requirements for development in a sector of key 
importance to Canada. Yet it took the government four years to come up 
with a decision, and without the space industry's initiative the program might 
never have been undertaken. Canada might well have acted on the post-Apollo 
invitation in the same manner as the Australians or the Japanese. Australia 
decided in 1972 that, in light of existing resources, the country could make 
no technical contribution to shuttle development. Japan, despite an initial 
expressed interest, eventually studied the question only from the standpoint 
of "possible payload input."58 

Decentralization was the major problem in the formation of a Canadian 
policy response to post-Apollo, not only in terms of weak government­
industry links but also in terms of intragovernmental coherence. The strength­
ening of the Interdepartmental Committee on Space has contributed to a 
more rational effort over the last three years, but space policy planning still 
suffers from fragmentation. Since 1975, ICS has been reporting to the Depart­
ment of Communications rather than MOSST and in 1976 a permanent secre­
tariat was established. But ICS still has no budgetary authority. The Commit­
tee's mandate assigns it a primarily advisory role. Through three subcommit­
tees - on the international, industrial, and scientific aspects of space policy 
- and by consultation, the members who represent nine departments mainly 
consider, review, and assess. Ics does not even have responsibility for all liaison 
and coordinating functions. 59 

Although Canadians now spend five times as much on space as they did in 
1970, the organization of space activity in Canada remains completely decen­
tralized. The $50-million a year program has expanded not only in terms of 
cost, but in range, complexity, and significance. Since 1974 alone, Canada has 
negotiated a dozen international space agreements in areas as diverse as iono­
spheric research, remote sensing, shuttle technology, aeronautical satellites, 
and data processing and transmission. For the last three years, Canada has had 
observer status with the European Space Agency (finally formed from the 
merger of ESRO with ELDO in 1975), and is currently considering the implica­
tions of membership. Canadians also engage in various kinds of informal co­
operative activity and must continuously monitor an increasing number of 
globally important space interactions. The scope of the bilateral and multila­
teral commitment, together with enhanced domestic responsibilities and the 
development of expensive new capabilities in the construction of space sys­
tems, suggest that Canada's task may have outgrown the interdepartmental 
committee structure. Policymakers should perhaps reconsider the idea, set 
forth by the Science Council over a decade ago, of a "central coordinating 
and contracting agency for space research and development.Y'" Such an 
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agency would have the budgetary authority, central management capacity, 
and organizational base needed to encourage the growth of technological 
skills and expertise in the industrial sector, while attending to the space pro­
gram requirements of the government's research, development, and user 
communities. 

Type IV 

The Type IV category of international science and technology agreements 
encompasses the five exchange arrangements signed by NRC with counterpart 
agencies in the Soviet Union (1959), Brazil (1968), Czechoslovakia (1969), 
France (1971), and Japan (1975). It also includes an earlier French exchange 
agreement, signed with the Quai d'Orsay in 1969 as a follow-up to the Type II 
umbrella, and a 1965 Protocol with Yugoslavia. The former agreement has grad­
ually been phased out in favour of a 1971 arrangement with the Centre national 
de la recherche scientifique. The Yugoslav agreement, concluded in Belgrade 
with the Yugoslav Federal Council for the Coordination of Scientific Activi­
ties, formally linked the two organizations in a post-doctoral program. The ex­
change was never implemented because NRC turned down a request that the 
Yugoslavs be permitted to designate the candidates for Canadian tenure. Al­
though the agreement has no terminal date, it is no longer considered valid. 

At first glance, the Type IV classification would appear to offer strong 
potential for scientific success. An agreement between two science-based 
agencies suggests, in contrast to the politically conceived Type I or II umbrella, 
that scientific demands were the key motivating factors and that scientists 
acted as the chief negotiators. The responsibility for implementation is not 
dispersed among a host of participating departments, but is carried out instead 
by the two agencies that have signed the agreement. A closer look reveals, 
however, that while a Type IV arrangement is an administratively less burden­
some and less expensive form of cooperation than an umbrella, motivations 
tend to be similar. Diplomatic interests have generally been served more often 
than scientific interests. Political advantages seem to outweigh any other and, 
in most cases, the scientific gains have not been substantial. 

The National Research Council concluded its first international agreement 
with the Soviet Academy of Sciences, and it is this 1959 accord that is gener­
ally regarded as the most successful. Under an Exchange of Letters, signed by 
the NRC and Soviet Academy presidents, a small cooperative program was 
inaugurated. Between 1960 and 1972, in visits of varying duration, 86 Soviet 
scientists visited Canadian laboratories and 100 Canadian researchers went to 
the Soviet Union. Despite some difficulties in administration, the absence of 
full reciprocity, and the program's minimal size, the arrangement has generally 
worked well and is regarded as a beneficial one. Institutional links as well as 
individual contacts between government and university scientists and their 
counterparts in the USSR have been established, and the agreement has had 
the important function of obtaining up-to-date and fairly reliable assessments 
of the state of Soviet science. Certainly it helped smooth the way for other 
kinds of interagency scientific exchanges, such as the Type III arrangements 
that developed in the mid-1960s between government departments and Soviet 
state committees. It also helped provide a basis for the subsequent expansion 
of science and technology relations under Type I and II umbrella agreements. 
In 1972, the National Research Council and the Soviet Academy of Sciences 
replaced the 1959 Exchange of Letters with a new Agreement on Scientific 
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Cooperation which continued the exchange of scientists program, agreed on 
the desirability of joint research projects, and provided for the holding of 
jointly sponsored scientific symposia. 

Travel and currency restrictions in the Soviet bloc frequently prevented 
Russians and East Europeans from participating in the normal flows of inter­
national science. Formal exchange agreements offered scientists the chance to 

get abroad, to attend international conferences and symposia, and to open 
and maintain links with counterparts in the West. The willingness of the 
Soviet political leadership to cooperate in scientific exchange with Canada 
and other Western nations was rooted in a desire to secure access to Western 
scientific and technical expertise. The subsequently inoperative Yugoslav Pro­
tocol and the agreement with the Czechoslovak Academy of Sciences indicates 
that East European leaders shared the Russian concern. 

Czechoslovakia was one of the Bloc countries most anxious to develop 
scientific relations with Canada. During the Dubcek liberalization period, 
when Czechoslovakia fielded its highly successful exhibit at Expo '67 in Mon­
treal, the Czechoslovak Academy began the negotiation of an exchange agree­
ment with NRC. Canadian scientists may have regarded the conclusion of the 
June 1969 accord less as a way to gain scientific benefits than as a gesture of 
solidarity with beleaguered colleagues. Czechoslovakia had just endured the 
Warsaw Pact invasion, and the NRC association was one of the few positive 
forms of Canadian-Czechoslovak relations to survive the events of 1968. The 
program is the smallest of the Council's formal exchange arrangements. 
Through 1970 and 1971, for example, only eight Canadians went to Czecho­
slovakia and all were on short visits of 7 to 28 days duration. Over the same 
term, seven Czechoslovak scientists worked in Canada for periods ranging 
from six months to a year, with a fifth researcher visiting for 30 days, in the 
fields of virology, chemistry, mechanical engineering, geophysics, and astron­
omy. One joint project involved the stratospheric testing of measuring instru­
ments, launched in 1970 from Churchill Research range aboard Canadian 
Black Brant rockets. Although the scientific advantages of cooperation with 
Czechoslovakia have not been great, NRC was persuaded to renew the agree­
ment in 1973. Continuation of the exchange program seemed a relatively 
inexpensive way of promoting detente, and of ensuring some meaningful 
form of contact with a country that has sought closer relations with the West. 

The agreement with Czechoslovakia, like the agreement with the Soviet 
Union, was signed by the president of the National Research Council and his 
counterpart at the Academy of Sciences. The 1968 arrangement with Brazil, 
in contrast, is an intergovernmental agreement, published in the Canada Treaty 
Series, which names NRC as the implementing agency. The 1969 accord with 
France evolved in yet another fashion. It was established according to the 
minutes of a Franco-Canadian Joint Commission meeting, held under the 
provisions of the 1965 umbrella. In the case of Brazil, the difference in pro­
cedure arose partly from the requirements of political organization in that 
country. In the case of both Brazil and France, the difference also reflected 
the growing impact of foreign policy goals on international scientific relations, 
and the accompanying changes in the decision-making structure. In consider­
ing a French accord, NRC would have liked to negotiate a direct exchange 
with its counterpart, Centre national de la recherche scientifique, but other 
policy considerations prevailed and the exchanges were included instead 
under the cultural umbrella. Hence NRC became involved in a cooperative sci­
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entific program with the Quai d'Orsay which was never very satisfactory, and 
which was eventually replaced by a second agreement of the kind originally 
envisioned. 

NRC scientists naturally assessed Type IV arrangements in terms of their 
scientific value to Canada. While acknowledging a political dimension to all 
the agreements, they generally resisted the idea of renewing those in which 
benefits were primarily political. Those policymakers responsible for the 
development of Canada's external relations felt, on the other hand, that all 
government agencies should be responsive to the government's broader objec­
tives, and that NRC agreements could be justified by factors other than those 
dictated by NRC policy. The conflict between these two points of view was 
sharpened by the imposition of the government's restraint program. When the 
1968 exchange agreement between NRC and the Conselho Nacional de Pesquisas 
(CNPq) in Brazil came up for renewal, NRC argued like other science-based 
departments caught in similar funding dilemmas, that the agency could no 
longer afford to support the program. Between 1969 and 1973, about 40 
Canadian biologists, engineers, computer scientists, chemists, and physicists 
had gone to Brazil, mostly on short-term visits of six weeks to a month or less. 
Over the same period, some 23 Brazilian scientists had come to Canada for 
both short and long-term visits."! In 1971 the CNPq indicated Brazilian en­
thusiasm for the agreement by doubling its share of the program budget, but 
NRC officials tended to regard the accord as being more within the purview of 
development assistance than of scientific cooperation. Thus when the exchange 
was renewed in 1973 for a further five years, NRC retained its coordinating 
role but CIDA (Canadian International Development Agency) assumed the 
funding. A similar compromise was reached with regard to France, when 
External Affairs agreed to support NRC exchanges taking place under the cul­
tural umbrella. 

The National Research Council's most recent agreement was signed in 
May 1975 by the NRC president and his counterpart at the Japan Society for 
the Promotion of Science (JSPs). It provides for an exchange of scientists, and 
for collaborative research projects and scientific seminars in various fields of 
exact, natural, and applied sciences. Unlike the Russian and Czechoslovakian 
cases, an agreement was not required as a facilitative mechanism to ease the 
problems of travel restriction and currency exchange. Relations between 
Canadian and Japanese scientists, moreover, were already fairly well estab­
lished on an individual basis. But the NRC/JSPS understanding fitted in with 
the Trudeau government's goal of broadening relations with Japan, and many 
members of the scientific community had long felt that Canada could benefit 
from more structured access to Japanese science and technology. The agree­
ment has only been in force since April 1976, so it is too soon to judge its 
effectiveness. Early indications are, however, that while Japanese scientists 
are putting the accord to good use, Canadian scientists are having some diffi­
culty achieving reciprocity. 

Generally speaking, Type IV arrangements have not made any significant 
contribution to the growth of Canadian science or to the development of 
Canada's research capabilities. On the other hand, there is little doubt that 
some individual scientists have benefitted, and continue to do so. This has 
been particularly true in the case of the Soviet exchanges, but also applies to 
a lesser extent with regard to the French, Czechoslovak, and Japanese agree­
ments. There are administrative difficulties, especially in the operation of the 
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Soviet and Czechoslovak programs, but compared with an umbrella frame­
work these are minimal. Similarly, costs appear to have been kept within 
acceptable limits. NRC'S international agreements do not appear to have gen­
erated large scientific advantages, but in strengthening relations with countries 
of diverse importance to Canadians, they have had a useful political impact 
quite appropriate to the level of investment. 
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The Developing Wodd 

Background 
Canada began its science and technology relationship with the developing 
nations in 1945 under the aegis of the United Nations. Through specialized 
UN agencies like the Food and Agriculture Organization (FAa) and the Ed­
ucational, Scientific and Cultural Organization (UNESCO), the Canadian gov­
ernment embarked on a number of scientific and technical assistance projects. 
Under the Canada-unesco fellowship program, government officials or senior 
civil servants from countries as diverse as Iraq, Haiti, Malta, Cambodia, and 
Mexico came to Canada to study hydroelectric power and industrial develop­
ment, and to learn the techniques involved in geological surveying, veterinary 
services, agriculture, forestry, communications, and many other fields. In the 
early 1950s, the emphasis shifted from receiving trainees in Canada to sending 
experts abroad in both a training and advisory capacity. Under the Colombo 
Plan for the Asian countries of the Commonwealth, training and advising was 
combined with capital financing to start fisheries production in Ceylon, build 
a cement plant in Pakistan, and construct irrigation facilities in India. Other 
developing Commonwealth countries also became areas for priority attention 
as the Canadian government expanded its efforts through a second decade. 
With equipment, and through the transfer of technical knowledge and ex­
pertise, Canada aided such Caribbean nations as Antigua, Barbados, British 
Honduras, Dominica, Guyana, Jamaica, Monserrat, St. Lucia, Trinidad and 
Tobago, and African nations like Botswana, Gambia, Ghana, Kenya, Nigeria, 
Tanzania, Uganda, and Zambia. 

In the latter part of the 1960s, the francophone nations of Africa were 
added to the list of countries for whom Canada felt a "special sense of con­
cern and responsibility."! Aid, in the form of science and technology, was 
frequently extended to these countries by means of formal agreements. For 
instance, Canada signed a technical and cultural accord with Tunisia in 1964, 
and set up an umbrella-style Mixed Commission as its implementing mech­
anism in 1968. The 1971 Agreement on Economic and Technical Cooperation 
with the Federal Republic of the Cameroon, on the other hand, more simply 
provided for cooperation to be established "on the basis of programmes and 
projects" approved by both governments.? A formal mechanism for multi­
lateral cooperation amongst Canada, eight other French-speaking nations, and 
14 countries in francophone Africa was created in 1970, with the founding of 
the Agency for Cultural and Technical Cooperation. The attention directed 
towards fa francophonie was, and remains, one reflection of a domestic poli­
tical goal - the government's desire "to reaffirm Canada's bicultural char­
acter. ,,3 

Historically, scientific and technical assistance programs, like other forms 
of Canadian development aid, have been motivated by a melding of philan­
thropy with various domestic and international political and economic ob­
jectives. Implementing these objectives often involves the private sector, 
through contracts to consulting firms and industries or universities and other 
private organizations. It also requires the participation of the science-based 
departments of the federal government, working through UN agencies and 
other multilateral forums or in bilateral arrangements funded by CIDA. The 
aid-directed activities of the technical departments form a not insignificant 
proportion of the Canadian government's overall participation in international 

60 



science and technology. Except for atomic energy agreements with develop­

ing countries (listed in Appendix A), a catalogue of the numerous bilateral
 
technical-assistance agreements and an accounting of the multifaceted work
 
carried out through the various development-oriented international organi­

zations lie outside the scope of this study. However, one group of developing
 
nations merits consideration here. The economic characteristics and expand­

ing political significance of certain resource-rich, semi-industrialized develop­

ing countries place them in a different category. Science and technology re­

lations with these countries offer some of the same potential benefits, and
 
create similar policy problems, as do science and technology relations with
 
many nations in the developed world.,
 

The More Advanced Developing Countries (MDCs)
 
The MDCS are the more advanced developing countries like Brazil, China,
 
South Korea, Mexico, Iran, Venezuela, and most of the other OPEC nations,
 
whose economic development over the last decade and/or burgeoning indus­

trial capacity set them apart from the LDCS - the less developed countries.
 
With their increased economic power, the MDCS have gained proportionately
 
in international political strength and they are important voices in the Third
 
World majority. They are also commercially important to the developed
 
nations, for their expanding needs have created valuable new markets. In its
 
1970 White Paper, Foreign Policy for Canadians, the government pointed out
 
the advantages of buttressing ties with those countries that occupy a position
 
"midway between those of the advanced nations and those whose resources
 
have scarcely begun to be explored. .. . The general drive toward a more
 
industrialized society and toward economic development ... opens the way
 
to the sale of Canadian capital equipment and technical services.?" The White
 
Paper specified telecommunications, grain-handling equipment, hydoelectric
 
and nuclear power, pulp and paper machinery, specialized aircraft, and sub­

way, road, and rail technology as examples of areas where Canadian industries
 
were particularly well-qualified to construct necessary facilities and provide
 
technical expertise. Strengthening ties with some MDCS, moreover, may offer
 
both enhanced export opportunities and security of access to scarce resources.
 
For instance, Canada has recently expanded relations with Venezuela, by
 
means of air and trade agreements and a prime ministerial visit, to help pro­

mote the sale of Canadian equipment for transportation and other major
 
public works projects, as well as to help ensure the continuing supply to
 
Canada of Venezuelan petroleum and petroleum products.
 

In choosing appropriate mechanisms for the further development of 
bilateral relations with the MDCS, Canadian policy makers have had to con­
sider increased cooperation in science and technology. The MDCS are eager to 
expand their rate of economic growth through improved access to the know­
how of the developed world, and they generally view that access as a fair ex­
change for new trade and investment opportunities. At the same time, some 
MDCS are seeking ways to limit their technological dependence on the United 
States, and are looking for other sources of expertise. Countries like Venezuela 
and Mexico, for example, who possess "a new sense of international impor­
tance," and a feeling that they are "being ignored or taken too much for 
granted by the United States," view Canada as a welcome alternative." Thus 
a number of the more advanced countries in the developing world have re­
quested science and technology cooperation from Canada in specific fields or 
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on specific projects, and the expansion of science and technology relations 
under an umbrella framework or within the context of a general economic 
accord. 

Formulating a coherent response to initiatives from the MDCS has some­
times been complicated by a lack of policy coordination. The example of 
Mexico is illustrative. During President Echeverria's visit to Ottawa in the 
spring of 1973, the Mexican and Canadian governments agreed, in a Memo­
randum of Understanding, to an "Exchange Program of Young Specialists 
and Technicians.?" In a joint communique issued by Echeverria and Prime 
Minister Trudeau, Mexico and Canada also agreed to promote exchanges in the 
environmental field. A follow-up mission to Mexico headed by a senior official 
from Environment Canada determined that there would be little scientific 
benefit for Canada in cooperative environmental undertakings with Mexico. 
Government departments in other spheres of activity tended to view science 
and technology relations with Mexico in a similar light. In addition, finite 
resources and administrative experience in implementing existing agree­
ments had already led most officials to conclude that Canada should not 
make any more formal commitments, particularly to countries with limited 
scientific and technological capabilities. Yet at the January 1974 Canada­
Mexico Ministerial Committee Meeting, cabinet ministers from both countries 
"agreed that the search for areas of fruitful exchange should be continued 
and intensified," and "further agreed that final consultations should start 
immediately towards the conclusion of a cultural and science and technology 
agreement between the two governments."? 

This confusion among policy makers in the Mexican case appears to have 
been a result of differing perceptions of the value to Canada of science and 
technology agreements. One page of the ministerial communique was entirely 
given over to trade and investment developments, including the possibilities 
for interfirm cooperation and joint ventures in a number of high-technology 
industrial fields. The Canadian ministers, according to the communique, were 
additionally "pleased to note the interest of the Mexican Government in nu­
clear plants." Those Canadians who prepared for, and participated in, the 
ministerial meeting with Mexico seem to have viewed the conclusion of a 
formalized cultural and science and technology agreement as a necessary spur 
to the development of commercial relations. Hence they were probably more 
concerned with the enhancement of Canadian economic opportunities than 
they were aware of the operational effects of an umbrella, in terms of its cost 
and the often unwelcome obligations imposed on the line departments. Simi­
lar policy confusion may exist not only within the bureaucracy but between 
the bureaucracy and the legislative branch of government. A communique 
issued at the close of the Canada-Mexico Interparliamentary Meeting in 
March 1977 stressed the importance of increased science and technology con­
tact for the general improvement of Canadian-Mexican relations, and called 
for stepped-up efforts. The legislators of both countries also agreed that "it 
would be of great use to negotiate through appropriate channels an agree­
ment of scientific and technical cooperation ...."8 To date, and in spite of 
these public espousals, Canada has not signed a formal agreement with 
Mexico. The Young Technicians Exchange Program remains the only sub­
stantive area of bilateral cooperation in science and technology. 

In the case of South Korea, the possibility of a general science and 
technology agreement apparently arose in 1973 and 1974, in the course of 
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discussions on Korean acquisition of a CANDU reactor. Some officials, con­
cerned this time with the promotion of Canadian commercial interests in Asia, 
seemed to feel that a formal agreement might alert the Koreans to the mea­
sure of Canada's technological expertise in sectors other than atomic energy. 
These policy makers ascribed AECL'S successful bid to the experience of 
Korean nuclear scientists who had come to Canada under NRC post-doctoral 
fellowships and the NRC-cIDA Research Associates Program. (Indeed, the 
South Korean Minister for Science and Technology had once studied nuclear 
science in Canada under International Atomic Energy Agency sponsorship.) 
But other officials presumably insisted that the resources of the mission­
oriented departments were fully engaged in exchanges with nations meriting a 
higher priority than South Korea, and that formal agreements did not, in any 
case, necessarily ensure benefits. The South Koreans were encouraged, instead, 
to bring to the attention of the Canadian government specific proposals for 
cooperation so that these might be judged on their scientific worth and acted 
upon accordingly. 

A request from an MDC for cooperation on an informal basis, neverthe­
less, may also pose difficulties for policy makers. Before 1975, the science­
based departments and agencies of the federal government were able to ex­
tend their technical expertise to the MDCS in particular fields or on special 
projects wherever CIDA was willing to pick up the costs. Changes in CIDA 

policy since 1975 have now made the MDCS ineligible for such funding. The 
new CIDA strategy is to focus on the poorest nations, rather than on those 
past recipients "who have succeeded in graduating from Third World slums.':" 
Instead of concentrating on industrial and infrastructural development in 
MDCS by means of capital-intensive projects in fields like atomic energy, com­
munications, and transportation, CIDA is centering most of its attention on 
rural development in LDCS through agricultural, health, and educational pro­
grams. This shift in CIDA priorities means that the Canadian government is 
sometimes unable to react in a positive manner to various useful proposals 
made by the MDCS for informal cooperation. IT&c could comply with a 
bid for technical assistance if some commercial advantage is immediately 
made clear. Similarly, a science-based department might respond by fitting a 
trainee into an existing domestic program, or by providing expertise for a 
project of interest to the department. But impromptu responses such as these 
can generally satisfy only a fraction of the demand, and do not answer the 
need for a coordinated policy directed toward the long-term objective of 
strengthening relations with the OPEC countries and other advanced nations 
of the developing world. 

Brazil 
The political and economic significance to Canada of strengthened relations 
with the MDCS, and the role of science and technology in the augmentative 
process, has recently been emphasized by the expansion of ties with Brazil. 
In January 1977, Canada signed a package of economic accords that generally 
favoured enhanced cooperation in science and technology, and that specifi­
cally provided for joint ventures in different areas of industrial technology. 
The formal link with Brazil goes back to a 1944 Type II cultural agreement, 
which includes the statement that the two countries should encourage and 
facilitate the exchange of scientific and technical publications. Only in 1968, 
however, with the conclusion of an Exchange Agreement between the National 
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Research Council and the Conselho Nacional de Pesquisas, did Canada and 
Brazil become involved in a joint scientific program. 

According to NRC, the objectives of the Type IV arrangement with the 
CNPq were "to strengthen and intensify relations in a coherent and coordi­
nated manner, taking into account the dynamic growth and the potential in 
Brazil and the opportunities offered by the pace of its development and in­
fluence."!" By doubling the budget after 1971 for their share of the imple­
mentation costs, the Brazilians clearly demonstrated their continuing interest 
in the agreement. As noted in Chaper III, however, the scientific benefits for 
Canada have not been substantial and NRC did not follow suit. When the 
agreement was renewed in 1973, NRC retained its administrative role but 
CIDA took over the financing for the following five-year term. The question 
of funding will have to be examined again when the agreement comes up for 
a second renewal, since Brazil may no longer be eligible for CIDA assistance. 

If Canada and Brazil can develop science and technology programs under 
the 1977 economic understandings, a rationale might be created for terminat­
ing the NRC-CNPq arrangement. The new accord offers the Brazilians fi­
nancial assistance and Canadian technological expertise in exchange for 
major industrial commercial opportunities. It emphasizes private-sector in­
volvement, including a joint venture in the development of metallurgical coal, 
and Canadian participation in Brazilian projects in the electrical, oil, pulp and 
paper, potash, and bauxite industries. According to the communique issued 
during the January 1977 visit of External Affairs Minister Donald Jamieson 
to Brazil, conversations held in September 1976 by Canada's Agriculture 
Minister with his Brazilian counterpart "identified good possibilities for in­
creasing technical cooperation and carrying out joint ventures in forestry, 
fishing and agriculture."ll Sharing in Brazil's 1977-1981 Second National 
Program of Technical Cooperation, Canada pledged $17.5 million, and 
Brazil, $62.7, to bilateral endeavours in the latter fields, as well as in the geo­
logical, electrical, telecommunications, urban development, and food and 
computer science sectors. On Canadian initiative, a Memorandum of Under­
standing was also signed that provided for Brazilian-Canadian coordination of 
"efforts and resources in technical cooperation with the developing countries 
... in fields such as food production and marketing, housing and technical 
training." Finally, Jamieson and the Brazilian External Affairs Minister "con­
curred in the desirability of increasing cooperation in the general field of 
science and technology. For this purpose it was agreed that the best way to 
identify the possibilities would be by an exchange of study teams composed 
of appropriate scientists.Y'? 

The provisions for technical cooperation, which are tied to export pro­
motion and the understanding of joint technical assistance to Third World 
countries that are eligible for eIDA aid, should pose no funding difficulties. 
However, the encouragement of new cooperative activities "in the general 
field of science and technology ," and the proposal for an "exchange of study 
teams," again raises the question of who is to pay. The science-based depart­
ments, who would normally implement these suggestions, are not obligated 
to use their expertise in development assistance or in furthering foreign 
policy goals when the exchanges have no value for domestic programs and 
must be carried out at departmental expense. On the other hand, Brazil and 
the M Des generally assign a high priority to science and technology exchanges 
with the nations of the developed world. Given Canadian perceptions of their 
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expanding economic potential and increasing global political significance, a 
rational response seems_necessary. In addition to bilateral interests, inter­
national obligations must also be considered. In multilateral forums, Canada 
has publicly endorsed the application of technology to Third World needs, 
and the transfer of appropriate technologies to both the LDCS and the MDCS. 

At the 1979 United Nations Conference on Science and Technology for De­
velopment (UNCSTD), Canada will be asked to discuss the bearing of national 
policies and plans on international development goals. In the case of the LDCS, 

the activities of the International Development Research Centre (IORC) and 
of CIDA may suggest a constructive and sometimes innovative Canadian con­
tribution, but in the case of the MDCS, an absence of policy may be apparent. 
However, the recent expansion of scientific and technological cooperation 
with Brazil, as well as the approach of the UNCSTD meeting, have underlined 
the problem. The government currently has the whole question of Canada's 
present and future science and technology relationship with the MDCS under 
interdepartmental review. 

The Special Case of China 
The high degree of priority that the Canadian government has attached to the 
development of relations with the People's Republic of China, and Chinese 
advances in medicine and certain economic sectors not paralleled by other 
MDCS, place the evolution of Sino-Canadian science and technology coopera­
tion in a somewhat special category. In the late 1950s and early 1960s, as 
China opened the door to trade and Canadian wheat imports, some informal 
scientific links were also established. The National Research Council under­
took an exchange of publications program with the Chinese Academy of 
Sciences, a few Canadian scientists visited the People's Republic of China on 
an individual basis, and in 1964, McGill University inaugurated the Bethune 
Medical Exchange Program. These contacts were discontinued in 1966, with 
the advent of the Great Cultural Revolution. Only in 1970, with negotiations 
leading to Canada's accordance of diplomatic recognition to China, did the 
Chinese begin to express an interest in resuming scientific communication. 

Through 1970 and 1971, the People's Republic of China also broached 
an interest in Canadian industrial technology. With the development of Sino­
Soviet hostility and the end of the Cultural Revolution, the Chinese had be­
gun to focus increasingly on Western scientific and technological capabilities. 
Over the last dozen years, China has concentrated resources in a number 
of high-technology sectors and produced remarkable results. The Chinese 
have developed nuclear weaponry and rockets, orbited a number of satellites, 
advanced research in insulin synthesis, and achieved an impressive level of 
sophistication in polymer chemistry and in the machine tool and electronics 
industries. Nevertheless, China is still a developing country and expertise in 
most fields remains limited. China's current vice-premier, who also heads the 
government's Science and Technology Commission, recently warned his 
countrymen that they lag" 15 to 20 years behind world standards in many 
areas.,,13 The Chinese have included energy resources, lasers, high-energy 
physics, and genetic engineering as priority sectors in their latest scientific 
development plan. They have also a special, long-standing concern with se­
curing modernizing technology for agriculture and rural industry, the tradi­
tional sector in which the great majority of the population is employed. Thus, 
as one observer noted, most science and technology exchanges between China 
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and the industrialized West have been initiated by China. "Chinese scientific, 
technical and engineering missions have gone abroad to dozens of countries, 
even to neighbouring Hong Kong, to study everything from oil exploration 
and pipelines to the construction of modern hotels.Y'" Foreign trade and 
technical exhibitions in China have additionally provided a maximum of 
Chinese experts with "convenient and inexpensive exposure to the most ad­
vanced western technology," not only through access to exhibits, but also by 
"countless hours of technical briefings and seminars and vast quantities of 
free technical literature." 15 Canada was among the countries mounting techni­
cal exhibitions in China. In August 1972, the then External Affairs Minister, 
Mitchell Sharp opened the Solo Trade Fair in Peking, the largest such Canadian 
effort ever organized abroad. 

The government's responsiveness to Chinese interest in Canadian science 
and technology was partly the result of a desire to expand trade and to bid 
for a share of the new China market. Between 25 June and 4 July 1971, a 
mission led by Industry, Trade and Commerce Minister Jean-Luc Pepin con­
sulted with Chinese officials in Peking on matters relating to the development 
of commercial and economic ties, including the plan for a 1972 Trade Exhi­
bition and the proposed launching, also in 1972, of an industrial-technical 
exchange program. In the first year of this program, China sent a team of ex­
perts to Canada for a 23-day tour of mining and metallurgical research facili­
ties, plants, and exploration companies. Industry, Trade and Commerce also 
hosted a petroleum mission in 1972, with the Chinese demonstrating a parti­
cular interest in offshore exploration and pipelines. In December 1972, a 
third Chinese delegation spent two weeks in Canada studying electrical power. 
The tour included stops at the Churchill Falls hydro facility, Ontario Hydro's 
Lambton Thermal Power Station in Sarnia, and the Pickering Nuclear Power 
Plant, as well as visits to Canadian General Electric and Canadian Westing­
house, Dominion Engineering, Northern Electric, and CAE Industries. Two 
reciprocal industrial-technical missions in late 1972 and early 1973 involved 
both IT&C and EMR. One team of Canadian experts, headed by a senior of­
ficial from Energy, Mines and Resources, spent three weeks in China examin­
ing the potential for cooperation in the metallurgical field and helping to pro­
mote the sale of Canadian mining equipment and techniques. A second, 
month-long mission in the field of petroleum technology was led by Donald 
MacDonald, then Minister for Energy, Mines and Resources. From these early 
beginnings, IT&C'S technical cooperation program with China expanded to in­
clude exchanges in agriculture, fisheries and forestry technology, pharma­
ceuticals, transportation, consulting engineering, and many other fields. 

Commercially based industrial-technical exchanges form only one part of 
Canada's general exchange program with China, a program that includes aca­
demic, cultural, and sports exchanges as well as cooperation in medicine and 
non-industrial science and technology. In 1974, for example, an exhibit of 
Chinese archeological antiquities was displayed at the Royal Ontario Museum. 
Canadian gymnasts and figure skaters performed in Peking, and Chinese ath­
letes in volleyball, basketball, and boxing came to Canada. A Canadian media 
delegation also visited the Chinese in 1974, in return for a similar mission 
from China which had taken place the year before. In the field of medical 
science, nine Canadian physicians studied acupuncture analgesia for a month 
in the spring of 1974, and nine Chinese doctors came to Canada in the autumn 
to study neurophysiology, organ transplant, and artificial kidney techniques. 
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Two Chinese medical scientists also visited McGill University for a month, 
under the revived Bethune program. And as part of the 1974 program in non­
industrial science and technology, Canada and China exchanged missions in 
fields such as forestry, laser research, crop science, and hydraulic and open­
pit coal-mining techniques. 

All of these exchanges - academic, athletic, cultural, scientific, and 
technical - were the result of an intense political interest in developing links 
with the Chinese. The Canadian government clearly expressed this interest in 
October 1970 through rejection of the "two-China" policy and recognition 
of the People's Republic of China as the sole legal government of China. A 
year later, the government also supported a resolution calling for the restora­
tion of the right of the People's Republic to the China seat in the United 
Nations. In October 1973, after Prime Minister Trudeau had visited China, 
he reported to the House of Commons that the decision to reverse the long­
standing policy of ignoring the People's Republic had been the right one, 
"because that immense country of talented and industrious people will have 
an increasing impact on world affairs, and because a strengthening and en­
riching of the bilateral relation between Canada and China can be beneficial 
to Canadians .... It is the aim of this government," the prime minister de­
clared, for "those benefits [to] increase and continue. "16 

The task of strengthening relations with the People's Republic of China 
through the development of a general science and technology exchange pro­
gram was initially coordinated by the Ministry of State for Science and 
Technology. From 3 to 20 November 1972, MOSST hosted an exploratory 
mission of seven officials from the Chinese Academy of Sciences, a group 
which also had stops in the United States, the United Kingdom, and Sweden 
on its itinerary. The Chinese scientific delegation visited research facilities in 
Vancouver, Winnipeg, Toronto, Montreal, and Quebec City, and talked with 
NRC and other government scientists in Ottawa, in order to establish the 
initial connections and to identify possible areas of mutual interest. A return 
mission, more than double the size of the CAS delegation and headed by 
Jeanne Sauve, then Minister of State for Science and Technology, visited 
China from 19 September to 14 October 1973 to follow up and develop 
further the contacts made by the Chinese scientists. The Sauve mission, 
which immediately preceded the prime minister's trip to Peking, resulted in 
Sino-Canadian agreement on the implementation of a regular series of science 
and technology exchanges. The proposed exchanges were announced during 
the course of the Trudeau visit, along with the plans for similar cooperation 
in the field of medical science and public health. 

One indication of the political importance of a broadened relationship 
with China was the government's creation of a special fund, administered by 
MOSST, to launch the Chinese science and technology program and cover costs 
over the first two years. Although the science-based departments would have 
to make a commitment in terms of time and manpower, most would not be 
asked to carry out the exchanges at their own expense and at the sacrifice of 
domestic priorities. There were officials who believed, nevertheless, that some 
of the exchanges agreed upon during the Sauve visit would be of scant value 
to Canada, and others who complained that the line departments had been in­
adequately consulted before the mission departed. Indeed, the composition 
of the Sauve delegation suggests a primarily Ontario-Quebec biomedical 
group, lacking representation from the other provinces or from other fields 
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of science. Despite the importance of coal technology to both Canada and 
China, for example, the mission did not include an earth sciences expert. 
Industry representatives were also absent from the Sauve delegation, a re­
flection perhaps of the fact that IT&C already had its Canada-China technical 
cooperation series underway and was proceeding autonomously. 

A glance at both IT&C and MossT-sponsored programs in 1975 outlines 
the scope and variety of Sino-Canadian exchange. Canada sent a five-person 
seismology mission to China in December 1975, after receiving a similar 
Chinese group the year before. The government and university seismologists 
who made up the delegation were the first Western scientists to visit the Hai­
cheng area following the major earthquake of 1974, and China's recognized 
expertise in seismology, particularly in the study of premonitory phenomena, 
suggests that the exchange may have been one of mutual benefit. Canada al­
so sent a veterinary medicine mission to China in 1975, and the group spent 
three weeks studying Chinese disease research, diagnostic procedures, and the 
acupuncture treatment of animals. A third MossT-sponsored mission rep­
resented a departure from the usual format of short-term, fairly large ex­
ploratory delegations in selected fields. In this case, two Canadian scientists, 
an entomologist and a plant physiologist, visited China in November and 
December 1975 as consultants in the field of insect control to establish an 
exchange program of biological materials. Given the concern with moderni­
zation of the agricultural sector, biological control is an area of special 
interest to the Chinese. Six Chinese scientists had spent a month and a half 
in the United States in 1973 studying the applications of insect hormone re­
search as a new alternative to pesticides, and a Chinese insect control mission 
also came to Canada in 1975. 

A second Chinese mission to Canada that year studied various aspects of 
permafrost engineering, particularly in marginal areas with thawing condi­
tions, and spent three weeks visiting NRC facilities in Ottawa as well as re­
search centres at the University of Alberta, McGill University, Ecole Poly­
technique, and Mackenzie Valley Pipeline Research Limited. Other stops 
were scheduled for Ungava, Schefferville, Thompson, and Churchill. In 
September 1975, Environment Canada also welcomed a seven-member 
Chinese delegation in the field of fisheries research. lrs.c's technical co­
operation series in 1975 included the hosting of a Chinese railway industry 
mission in May and a high-voltage technology delegation in October and 
November. Another area in which the Chinese expressed keen interest was 
geophysical exploration. Barringer Research, Huntec (1970) Limited, McPhar 
Geophysics, Seintrex Limited, Exploranium Corporation, and Crone Geo­
physics had all participated in an April 1974 Canadian Electronics and Scienti­
fic Instruments Exhibition in Shanghai, and all cooperated with IT&C and 
EMR in receiving a Chinese geophysical mission in September 1975. Other 
manufacturing companies were also involved, as were service companies like 
Rio Tin to, Eagle Geophysics, Geoterrex, and Terra Surveys who could expect 
no commercial benefits but who were willing to assist on the basis of goodwill. 

Since Sino-Canadian exchanges have not yet generated a sufficient mea­
sure of reciprocity, goodwill has been dissipating. Canadian officials expected 
that the Chinese would gain the larger scientific advantage, but had hoped for 
something more than the one-way flow that has been predominant. The anti­
cipated commercial spin-off has also been slow to materialize. Canada has 
sold some telecommunications, railway, and other high-technology equip­
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ment, but despite China's assurances "that it could easily buy from Canada 
manufactured products it now obtains elsewhere ," other countries are still 
obtaining most of the orders. Although in 1973 Chinese officials presented 
Prime Minister Trudeau with the pleasing prospect of "turn-key" sales, none 
has yet come about. On the other hand, China has bought such complete 
industrial plants from Japan, the United States, and Western Europe. In fact, 
through 1975 and 1976, the last two years for which figures are available, the 
volume of Sino-Canadian trade has actually declined.!" According to one ob­
server, the Chinese "are remarkably conservative in their trading patterns and 
they will hardly be won away from the notion that the best sources of high­
technology are the established leaders in the field ... [Canada] can never 
aspire to more than a minor slice of the pie."!" 

With the 1975 transfer of the coordinating function from MOSST to Ex­
ternal Affairs and the termination of the special funding arrangement cover­
ing the first two years of the program, the future course of Sino-Canadian 
science and technology cooperation came under governmental review. Policy 
makers began to seek ways of improving reciprocity by shifting the em­
phasis away from the four-to six-person, two-to three-week exploratory mis­
sion, and focussing instead on securing Chinese approval for the exchange of 
one or two individuals for longer periods of time, the more typical pattern in 
the successful medical exchange program. Attempts are now also being made 
to identify and concentrate on areas of Chinese expertise, where greater mutual 
benefits might be anticipated, and to generate proposals that are specific and 
very carefully defined and therefore more likely to receive Chinese approval. 
Financial constraints are restricting current programs to an absolute minimum 
number of exchanges. Problems of bureaucratic coordination, not only among 
participating departments but between Ottawa and the embassy in Peking, 
may be presenting additional difficulties. Dealing with the Chinese bureau­
cracy can sometimes be a source of frustration. Exchanges, except those in 
the medical field, must be negotiated through the Academy of Sciences rather 
than directly with the appropriate Chinese ministry. Nevertheless, it is gen­
erally agreed that efforts to date have accomplished one major objective: 
Chinese and Canadian scientists in various fields have come to know one 
another and exchanges have made a significant contribution to the overall 
strengthening of Sino-Canadian relations. Furthermore, in fostering coopera­
tive programs with the People's Republic of China, Canada has acted in 
accordance with the international commitment undertaken by the indus-. 
trialized nations to share part of their science and technological know-how 
with the countries of the developing world. 

The Soviet Union and Eastern Europe 

Canada's science and technology relationship with the Soviet Union and the 
Bloc countries began in the 195Os with the negotiation of bilateral trade agree­
ments. Under these agreements, concluded over time with every East Euro­
pean country except Albania and the German Democratic Republic, various 
industry-specific technical exchanges began to take place. In announcing the 
1966 renewal of the trade agreement with the Soviet Union (originally signed 
in 1956), the Trade and Commerce Department noted that the governments 
had "also renewed their undertaking to facilitate visits for business purposes 
between Canada and the USSR."I9 Similarly, after trade talks with Czecho­
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slovakia in 1966 the press was informed that Czechoslovak authorities had 
"expressed an interest in exchanging visits of mining executives and engi­
neers. ,,20 Trade and Commerce hosted an agriculture and farm machineries 
mission from Yugoslavia in August 1967, for example, and a Russian mission 
came to study automated oil field technology in November of that year. 

The motivation underlying this activity was primarily an economic one. 
Canada, like other Western nations, perceived the growing market potential of 
Eastern Europe and undertook technical exchanges in anticipation of new 
commercial opportunities. Such exchanges were also in keeping with Western 
political goals. From the mid-1950s on, following a certain relaxation of Cold 
War tensions, the NATO countries generally sought to expand their contacts 
with the Soviet Bloc. Western officials were willing to trade a measure of sci­
entific and technical information for the long-term benefits of improved rela­
tions with the USSR. They also hoped that Western development of economic 
and cultural ties with the East would encourage the Bloc countries to achieve 
greater independence of the Soviet Union. In this spirit, multilateral coopera­
tion in scientific and technical fields also began under the auspices of the 
United Nations Economic Commission for Europe. And in 1959, both the 
National Academy of Sciences in the United States and the National Research 
Council in Canada signed bilateral agreements with the USSR, providing for 
non-industrial exchanges in various fields of pure science. 

The willingness of Russian and East European political leaders to cooper­
ate with the West in scientific exchange was, like their participation in indus­
trial exchange, a function of their eagerness to acquire Western expertise. 
Indeed, once the exchange program with the Soviet Union had been under­
taken, scientific academies in a number of East European countries approached 
NRC in the hope that they might be able to negotiate similar arrangements. 
Since these countries lacked the international status and the scientific achieve­
ments of the USSR, and since NRC had a limit to the resources it could devote 
to formal exchanges, Canadian officials resisted the pressure. Instead, East 
European scientists were encouraged to make informal visits and apply for 
NRC post-doctoral fellowships on an individual basis. The different divisions 
within NRC also carried on various kinds of ad hoc activities with counterparts 
in Eastern Europe when these were deemed to be of mutual benefit. The pho­
togrammetry section of the Division of Physics, for example, has long been 
involved in a useful exchange of data, materials, and visits with the Stanislaw 
Staszic Academy of Mining and Metallurgy in Poland. 

In an apparent gesture of sympathy, NRC did make an exception of 
Czechoslovakia. Following the 1968 Warsaw Pact invasion of that country, 
NRC initiated a small exchange program. As noted earlier, this Type IV agree­
ment has not been regarded as a scientific success. Nevertheless, the arrange­
ment was renewed in 1973. Terminating it would have run counter to the pol­
icy of detente, and in continuing the arrangement Canada helped lend cre­
dence to the expressed desire of the NATO countries to expand their scientific 
relations with the East. 21 The renewal of the NRc-Czechoslovak Academy 
Agreement may also have been rationalized, to a lesser extent, by commercial 
considerations. When a Canadian firm lost a microwave relay system contract 
in Czechoslovakia to Siemens of West Germany, there was some feeling that 
the difficulty might be attributed to the fact that the Czechoslovaks were not 
as familiar with Canadian technological accomplishments and expertise as 
they were with European. The presence of even a few Czechoslovak scientists 
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in Canada each year would offer the opportunity for increased contact and 
might help portray Canada as a potential supplier of technologically sophisti­
cated equipment. 

The Umbrella Agreements 
The same commercial considerations acted overwhelmingly to prompt the 
negotiation and conclusion of the first of two Canada-USSR intergovernmen­
tal science and technology agreements. The Type I Agreement on Cooperation 
in the Industrial Application of Science and Technology signed in Moscow on 
27 January 1971 was intended "from the outset" as a way of "identifying 
opportunities for commercial exchanges.,,22 It was an outgrowth, expansion, 
and formalization of the industrial-technical missions that had taken place 
under the Canada-Russia trade agreements of the 1950s and 1960s. Although 
the language of the accord spoke very generally of developing "friendly rela­
tions" and encouraging "technical cooperation," the agreement was plainly 
regarded by the Department of Industry, Trade and Commerce as a "means 
of promoting Canadian technology in the USSR with a view to developing...an 
appreciation of Canadian capabilities and ultimately a market for Canadian 
capital equipment. ..." Canada's objective, according to IT&C, was "to pro­
vide for exchanges in those areas where, because of similarities of geography, 
climate and resources, Canada has developed unique skills in technology 
which would be saleable to the USSR....,,23 

The Russians also sought to better their trade opportunities, but their 
primary objective was to gain access to Canadian technology and know-how. 
The Soviet Union had already signed similar agreements with France and Italy 
in 1966, Britain and Austria in 1968, Belgium in 1969, and Sweden and 
Denmark in 1970. The agreement with Canada was modelled on the Anglo­
Soviet accord and established a Mixed Commission which would meet annually 
for the purpose of reviewing existing programs and proposals for new coop­
erative efforts. The Canadian side of the Commission was chaired by the Min­
ister of Industry, Trade and Commerce, with the rest of the delegates being 
drawn from business associations and from the senior levels of those govern­
ment departments interested in implementing the agreement. Canadian mem­
bers of the first, 1971 Mixed Commission included representatives from Indus­
try, Trade and Commerce, External Affairs, Energy, Mines and Resources, the 
Ministry of Transport, the Department of Public Works, Indian Affairs and 
Northern Development, the National Research Council, the Science Secretariat, 
the Canadian Chamber of Commerce, the Canadian Manufacturers Associa­
tion, and the Canadian Export Association. Joint working groups were set up 
by the Mixed Commission to study the potential for cooperation in architec­
ture and the construction, transportation, electrical, agricultural, oil, gas, 
forest-based, and non-ferrous metals industries. Each working group was co­
chaired by a Canadian deputy minister from the appropriate government 
department, with the rest of the Canadian side primarily composed of repre­
sentatives from the private sector. In 1971, the following industries and indus­
trial associations were among those participating: Domtar Construction of 
Montreal and ATCO Industries of Calgary; Canadian National Railways and 
Sicard Incorporated of Ste. Therese, Quebec; Northern Electric and Canadian 
Westinghouse; the Canadian Petroleum Association and the Coal Operators 
Association of Western Canada; Sandwell and Company of Vancouver and 
Sherritt-Gordon Mines Limited, Toronto. Three new working groups were 
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created in 1976 to examine the possibility of additional cooperative activity 
in the industrial applications of geology, coal, and ferrous metals as well. 

In a 1974 study undertaken by I A Litvak and C. H. McMillan, a num­
ber of government and industry participants were interviewed after the agree­
ment had been in force for three years to determine the extent to which 
Canadian objectives had been realized. Businessmen pointed out two benefits. 
First, by establishing a framework for exchange tailored to the Soviet bureau­
cracy, institutional barriers had been reduced. Canadians had become person­
ally acquainted with the important decisionmakers in the USSR's production 
sector, through visits to each other's plants and factories and through meet­
ings of the Mixed Commission and working groups. Secondly, Canadian firms 
had been able to secure more reliable and comprehensive data on the require­
ments of the Soviet market. Yet while conditions for trade had improved, the 
study adds that "it would be difficult to link one major sale of Canadian goods 
or technology to the agreement in its 'three year plus' life span." Neverthe­
less, as Litvak and McMillan state, there is always a "significant lag" between 
negotiation and sales in commercial exchanges with the USSR particularly in 
the area of capital goods and high-technology products. In their view, the 
best indicator of commercial results will be the volume of trade under the 
1976-1980 Five Year Plan. 24 

Non-grain exports to the Soviet Union did increase between 1974 and 
1975, with Canadian suppliers of large off-highway vehicles, forest-harvesting 
equipment, and components for heavy processing industries securing substan­
tial contracts.j" Although IT&C officials have not declared a direct connec­
tion between recent sales and the Soviet accord, the agreement was renewed 
in 1976 for a further five years. At the same time, Canada signed a financing 
protocol to provide the Russians with a $500-million line of credit for the 
purchase of capital goods. Litvak and McMillan argue, however, that the um­
brella is a technological exchange, not a commercial agreement, and to view it 
solely in the latter terms is short-sighted and self-defeating. They suggest that 
Canada move on past the get-acquainted and trade-development phases to 
undertake the sort of large-scale joint industrial projects that are of "signifi­
cant duration, involve major technology transfers, and increase the stability 
of trade between the Eastern and Western partners. ,,26 As Canadian officials 
have recognized, there are areas of Soviet expertise - for example, advances 
in fisheries technology, steel production, and power transmission - from 
which Canadian firms could benefit. 

Thus commercial, and to a lesser extent technological, considerations 
motivated the signing of the Canada-USSR Agreement on the Industrial Ap­
plications of Science and Technology. But there was also a political rationale. 
Scientific and technical exchanges with the Russians had been suspended in 
1968 and early 1969 following the Soviet invasion of Czechoslovakia. For 
example, the planned participation of Russian foresters in the Canadian Insti­
tute of Forestry Convention was cancelled, as was a visit by Canadian indus­
trialists to Russian aluminum plants. The Industrial Applications agreement, 
negotiated through the latter part of 1969 and 1970, offered a practical indi­
cation of Canadian interest in both the public and, importantly, private sec­
tors in resuming contact. Prime Minister Trudeau had been expected to sign 
the accord on the occasion of a projected state visit to the Soviet Union in 
the fall of 1970.27 Perhaps some significance was lost when the visit was 
postponed and Jean-Luc Pepin, then Minister of IT&C, acted as signatory, but 
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i the agreement still symbolized a new era of greatly expanded bilateral relations. 

A second symbol of the new era was formally concluded in Ottawa on 20 
October 1971 when Premier Kosygin and Prime Minister Trudeau signed the 
Canada-USSR General Exchanges Agreement. The origins of this second 
intergovernmental Type II umbrella accord lie alongside the origins of the 
first - in Cabinet's 1966 approval of a recommendation that Canada proceed 
toward a general agreement with the Soviet Union on exchanges in cultural, 
scientific, technical, educational, and other fields. Work on a draft was halted 
after the invasion of Czechoslovakia, but was resumed again just prior to For­
eign Minister Gromyko's visit to Canada in October 1969. While Canada 
pressed for an all-encompassing exchange agreement, the Soviet Union sought 
an accord limited to scientific and industrial cooperation. A compromise pro­
duced two agreements, the one on industrial exchange discussed above, and 
one that mixed the purely scientific cooperation valued by the Russians with 
the cultural activity of more interest to Canada. 

Four articles in the text of the General Exchanges Agreement referred to 
the encouragement and facilitation of "contacts and exchanges" in the spe­
cific fields of agriculture, fisheries, wildlife, forestry, water, mining, energy, 
transport, communications, urban development, northern development, en­
vironmental management, pollution control, medical sciences, and public 
health, " ...particularly in areas where geography and climate create similar 
conditions and problems.t''" An additional six articles referred to exchanges 
in education and athletics, in the performing, visual, and creative arts, and in 
the various forms of the communications media. The agreement also brought 
under its umbrella existing interagency exchanges, such as those concluded by 
Canadian universities, the CBC, and government departments, with Article II 
specifying that the texts of the AECL and NRC understandings be annexed to 
the general accord. As in the case of Canada's other umbrellas, a Mixed Commis­
sion was set up as the implementing mechanism, with meetings to be held 
every two years for the purpose of reviewing existing programs and develop­
ing new ones. A Protocol on Consultations, signed by Trudeau and Kosygin 
during the prime minister's visit to Moscow in May 1971, provided an addi­
tional mechanism whereby Canada and the Soviet Union could discuss, up to 
the highest level if necessary, problems arising in the implementation of both 
the earlier agreement on Industrial Applications and the framework on Gen­
eral Exchanges. 

The agreements were intended to complement each other, with the sec­
ond designed to cover all the fields of exchange not included in the first. Both 
created administrative machinery structured to cope with the Soviet bureau­
cracy, and patterned after similar agreements already concluded by the USSR 
with most of Canada's European allies. Like the Industrial Applications agree­
ment, the General Exchanges umbrella has been successful in the facilitative 
sense. Without it, Canada could not have initiated, developed, or expanded bi­
lateral contacts in so many different areas of endeavour. These contacts and 
the various co-operative activities generated under the umbrella have been 
politically beneficial, contributing to the normalization of relations between 
Canada and the Soviet Union and to the general Western goal of detente. In 
addition, some difficulties, particularly in the cultural field, encountered in 
the earlier period of less formal exchange have been eased. From a scientific 
standpoint, however, Canada appears to have gained little. Reciprocity, par­
ticularly in terms of access to information and sometimes in terms of the 
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calibre of personnel and facilities, was frequently a problem under the inter­
agency understandings of the 1960s and it remains a problem under the um­
brella. The science-based departments, which have the major responsibility 
for initiating and implementing joint activities, have not received a return 
commensurate with their investment in time and manpower. External Affairs 
has helped with funding, but from the perspective of the technical depart­
ments, the General Exchanges agreement with the Soviet Union seems like 
the umbrellas with Belgium, France, and West Germany - a frequently unfor­
tunate drain on scarce resources. 

Other Forms of Cooperation 
Through 1971 and 1972, following the conclusion of the two Russian agree­
ments, a number of Soviet Bloc countries revealed their interest in arranging 
similar umbrellas with Canada. This type of accord had begun to proliferate 
internationally, and the East Europeans had already negotiated many. Czecho­
slovakia signed an Agreement on Cooperation in the Field of Applied Science 
and Technology with Britain in 1968, after concluding a similar one with 
Denmark in 1966. Romania also signed a science and technology agreement 
with Britain in 1968, plus one with West Germany in 1969, and another with 
the United States in 1971. Yugoslavia also had an umbrella with the United 
States. Hungary had one with Denmark, and Poland had one with France. 
Some Canadian officials responsible for the conduct of Canada's economic 
relations with countries in the Bloc argued that Canada should follow the pat­
tern to stimulate trade. Without science and technology agreements, most 
East European bureaucracies were hard to penetrate and it was the bureau­
cracies, rather than the end users, who made the decisions on imports. The 
same officials also believed that the deliberations of a Mixed Commission 
would help Canadian businessmen determine the requirements of the market, 
as in the case of the Soviet agreement. But other Canadian policy makers, 
while concurring with the view that there were commercial benefits to be 
gained, seemed to think that available resources were already fully committed. 
For the time being at least, Canada preferred to concentrate on developing 
formal and informal science and technology relations with nations enjoying a 
higher priority than those of Eastern Europe. Therefore, when a Czechoslovak 
technological delegation came to Canada in May 1971 at the invitation of the 
then IT&C Minister Pepin, the 17-day visit was described only as a reflection of 
"the desire of both countries to exchange information on the application of 
advanced technology. .. .,,29 There were no references to future exchanges or 
promises of intensified cooperation. 

On the occasion of President Tito's visit to Canada in November 1971, 
however, External Affairs Minister Mitchell Sharp and Foreign Affairs Secretary 
Mirko Tepavac did sign an Exchange of Letters to promote further Canada­
Yugoslav relations in science and technology. This form of Type I agreement 
contained none of the obligations exacted by an umbrella, nor did it necessar­
ily demand a Canadian initiative in seeking out possible areas ofcollaboration. 
But it did require a Canadian response to any proposals that might be put 
forward by the Yugoslavs. Thus the latter, who might have preferred a more 
formal arrangement, were at least able to secure a written expression of Can­
ada's intention to encourage, "on the basis of reciprocity and mutual benefit," 
contacts and exchanges in science, technology, and its industrial applica­
tionsr" Canada's willingness to conclude this understanding appears to have 
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been centred solely on political considerations. The underdeveloped state of 
Yugoslav science and technology suggested little potential benefit for the 
technical departments. A commercial motivation also seems unlikely. Yugo­
slavia was already Canada's largest market in Eastern Europe for commodities 
other than grain, and the autonomous status of Yugoslav enterprises argued 
against the needfor an intergovernmentalarrangement to help penetrate the 
system or boost interfirm cooperation. On the other hand, there was an ob­
vious political advantage to acknowledging, during the course of Tito's visit, 
Yugoslavia's interest in expanding cooperation with Canada. Article VI of the 

Canada-Yugoslav Trade Agreement, signed two years after the Exchange of 
Letters, reaffirmed the intent to promote "technical cooperation," but neither 
accord appears to have generated much activity." 

Generally, the Canadian government has tried to avoid making formal 
science and technology commitments to the nations of the Soviet Bloc, 
while responding to individual proposals on an ad hoc basis and encouraging 
various kinds of governmental and non-governmental informal activity. In 
1972-1973, for example, McMaster University undertook a cooperative pro­
gram in both the natural and social sciences with the Hungarian Institute for 
Cultural Relations. Over the same term, NRC post-doctoral fellowships were 
accepted by researchers from Poland, Hungary, and Bulgaria. IT&C has con­
tinued to sponsor technical exchanges, and there are cooperative industrial 
arrangements like the 1969 accord between Polysar Limited and the USSR 
State Committee for Science and Technology, and the 1974 tripartite agree­
ment among Kaiser Resources Limited of Canada, Mitsui Mining Company of 
Japan, and the USSR Ministry of the Coal Industry. The Canada Centre for 
Remote Sensing recently trained Polish scientists in a program that developed 
out of NRC'S links with the Polish Board of Geodesic Cartography and IT&C'S 

export promotion of electronic equipment for image processing. Some scien­
tific and technical cooperation with Eastern Europe also takes place through 
multilateral forums. Canada, Russia, and other nations, for instance, partici­
pate in international oceanographic programs like IGOSS (Integrated Global 
Oceans Stations System) and POLEX (Polar Experiment) which provide for 
the exchange of marine data. Through the United Nations Economic Com­
mission for Europe, Canada has been involved with Romania, Bulgaria, and 
other countries in the Committee of Senior Advisors on Science and Tech­
nology and the Committee of Senior Advisors on the Environment. Their 
meetings, seminars, and symposia offer participants an opportunity for con­
tact and a certain amount of exchange. 

The Conference on Security and Cooperation in Europe 
The Final Act of the Conference on Security and Cooperation in Europe 
(CSCE), signed at Helsinki on 1 August 1975, placed new pressures on Canada 
to develop cooperative relations in science and technology with countries in 
the Soviet Bloc. By the agreement, 35 national leaders proclaimed their intent 
"to broaden, deepen and make continuous and lasting the process of detente." 
Under the Basket II provisions for cooperation, the participating states pledged 
"the improvement of opportunities for the exchange and dissemination of 
scientific and technical information," the facilitation of "international visits 
of scientists and specialists," and the wider use of commercial channels and 
activities for applied scientific and technological research and for the transfer 
of achievements attained in this field."32 The CSCE Final Act specified the 
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areas of physics, chemistry, oceanography, hydrology, meteorology, seismol­
ogy, glaciology, agricul ture, energy, space, medicine, and computer technology 
as examples of fields where there was a potential for expanded scientific and 
technological cooperation. In a section on environmental problems, the Hel­
sinki accord also cited the control of air and water pollution, the protection 
of the marine environment, land utilization, conservation, and environmental 

monitoring, forecasting, and assessment as examples of areas where participat­
ing states would "make use of every suitable opportunity to cooperate." 

Other than the Albanians, who had not attended the conference, the East 
Europeans generally regarded the Basket II provisions as an opportunity to 
gain improved access to Western science and technology. In approaching Can­
ada, several Bloc countries again tried to arrange their preferred facilitative 
mechanism ~ the formal, intergovernmental general science and technology 
agreement. Some of the science-based departments were worried by the pos­
sibility that the Helsinki accord would mean the imposition of new obligations 
that they could not afford to meet, but Canada avoided concluding any addi­
tional umbrellas. Instead, the Bloc countries were encouraged, as before, to 
bring to the attention of the Canadian government concrete proposals or spe­
cific suggestions for cooperation. These might then be judged on their individual 
scientific or technological merit and acted upon accordingly. Although Can­
ada felt a moral and political commitment to implement the CSCE, phrases 
like "mutually advantageous" and "mutually beneficial," which had been 
sprinkled through the text in the sections on cooperation in the Helsinki 
agreement, gave the government some leverage. The technical departments 
would not necessarily be expected to spend time, money, and effort on joint 
activities of value to the East Europeans, but of little or no significance to 
departmental programs. 

The Canadian government may be obliged, nevertheless, to show some 
evidence of a broadened science and technology relationship with the East 
Europeans whenever the matter comes up for international review. The Final 
Act provides for follow-up meetings to encompass a "thorough exchange of 
views" on the implementation of the CSCE, on the "deepening of ... mutual 
relations," and on the "development of cooperation.t''" The first of these 
meetings, held at Belgrade through the autumn and winter of 1977-1978, 
conceded the "difficulties and obstacles" of implementing the CSCE, but the 
participants also "stressed the importance they attached to detente," and 
"reaffirmed the resolve" of their governments to carry out "fully, unilaterally, 
bilaterally and multilaterally all the provisions of the Final Act." The next 
steps in follow-up to Helsinki included a summer 1978 "meeting of experts" 
in Bonn, Germany to discuss the creation of a "scientific forum," and a simi­
lar meeting in Malta is being planned for 1979, "to consider the possibilities 
and means of promoting concrete initiatives for mutually beneficial co­
operation..." according to the provisions of Basket 11.34 

Poland is one country that benefitted from the CSCE in terms of an ex­
pressed interest by Canada in expanding science and technology relations. Be­
tween 29 September and 4 October 1975, two months after the Helsinki 
agreement had been signed, External Affairs Minister Allan MacEachen visited 
Poland. A Joint Communique issued by MacEachen and Polish Foreign Affairs 
Minister Stefan Olszowski proclaimed that the two men had "agreed to ex­
plore scientific proposals which might arise" in the area of scientific and 
technological cooperation. They had also "agreed to encourage and promote 
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further cooperation and contacts" between universities, scientific and research 
institutions, and individual scientists." The communique indicated that Can­
ada was not prepared to conclude a bilateral science and technology agreement 
with Poland, but did seek to develop the relationship on a more informal basis. 
Canada's expressed interest in Poland may also have been conditioned by 
commercial factors. In July 1975, the pulp and paper concern of H. A. Simons 
(International) Limited of Vancouver signed a $50-million contract with 
Polimex Cekop of Poland to build the Kwidzyn Forest Products Complex. In 
spite of Poland's increased economic importance to Canada, and a political 
rationale based on the CSCE, the science-based departments and agencies of 
the federal government were reluctant to support the expansion of Polish­
Canadian scientific and technological relations. The composition of a May 
1977 Canadian government science and technology delegation to Warsaw sug­
gests the technical departments' lack of interest. This four-person exploratory 
mission, sent in accordance with the MacEachen-Olszowski discussions and 
the principles enunciated by the CSCE, was made up of representatives from 
the Science Council of Canada, the Ministry of State for Science and Tech­
nology, McGill University, and External Affairs, but included no specialist­
experts from the government's science-based agencies. 

In testimony before the US House of Representatives, Allan Kassof, Exec­
utive Director of the International Research and Exchanges Board, discussed 
the "thoroughly demonstrated" and "well understood" fact that 

"exchanges with Eastern Europe and the Soviet Union have gone very far 
towards reducing the isolation and restrictions on foreign contacts im­
posed ... during much of the post-World War II period. That achievement 
is universally welcomed by those who understand the essentially transna­
tional nature of scholarship and learning ... and who are aware of the 
need for full international participation in the division of scientific labor 
as we grapple with complex problems ....,,36 

From the diplomatic perspective, Dr. Kassof added, "such cooperative 
undertakings have fostered habits of working together ... with favorable con­
sequences for mutual understanding at the political level as well." Most Cana­
dians in the scientific and foreign policy communities would support Kassof's 
view. In contributing to detente with the Russians, in helping pluralism and a 
certain degree of autonomy develop in Eastern Europe, and in furthering the 
integration of the international scientific community, Canada's exchanges 
with the Soviet Bloc have served a number of very broad objectives. 

There are those who believe, however, that some of Canada's more spe­
cific national interests have not been so well served and that, overall, the costs 
have outweighed the benefits. Scientific and technological cooperation, 
whether through the formal structure of the Russian umbrellas or through the 
various kinds of informal arrangement, appears to have had little effect, so far, 
in stimulating the anticipated trade. Indeed, the case of Poland, in which a 
major commercial transaction took place before a promise of increased coop­
eration and before an exploratory mission, suggests a reversal of the usual 
perspective. Instead of Canadians expecting trade benefits from cooperation 
in science and technology, East Europeans might expect science and technol­
ogy benefits to come from trade. In addition, the formal agreements with the 
Soviet Bloc countries have proved to be, by and large, administratively cum­
bersome, time-consuming, and expensive to implement, yet no more produc­
tive than less formal arrangements. Informal cooperation, however, also pre­
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sents disadvantages. Since the East European bureaucracies are so highly cen­
tralized and appear to be growing more interdependent in terms of science 
and technology planning, responding on an ad hoc basis makes the problem 
of one-way transfer more difficult to control. Moreover, the variety of inter­
agency exchanges being carried out by government departments like NRC, 

IT&C, AECL, and EMR, and the number of multilateral activities taking place 
in international organizations, of private sector cooperative projects involving 
university researchers or industries, and of provincial interactions, make the 
monitoring process difficult. And without a monitoring mechanism, 
decision makers are confronted by an insufficiency of the data needed to make 
informed judgements on the value to Canada of science and technology rela­
tions with the Soviet Bloc. 

Some of the problems encountered in the agreements with Russia and 
Eastern Europe can be attributed to differences in language and operational 
style, in social, political, and economic systems. These difficulties may be 
ameliorated over time, as each bureaucracy accumulates more experience in 
dealing with the other. There could also be a potential for mutually beneficial 
real science and technology cooperation somewhere in the future, and a po­
tential for commercial and economic gain. At the present time, it seems clear 
that there are important political objectives. As stated in the government's 
1970 White Paper, Canada seeks to strengthen relations with Europe, both 
West and East. Canada also has a responsibility in the international community 
to try to implement the Basket II provisions of the CSCE. Despite current 
strains in East-West relations, Cuban adventurism in Africa, and the issue of 
Soviet dissidents, External Affairs Minister Donald Jamieson has affirmed 
Canada's commitment to detente. In the early months of 1978, the Canadian 
government expelled Soviet Embassy officials, and cancelled a Jamieson visit 
to Moscow, yet the External Affairs Minister also recently declared that 
"without detente, the prospects for a deterioration and therefore for global 
conflict would be very real indeed .... A world in which there are two soli­
tudes would be disastrous.t'V And, as C. H. McMillan has noted, "Canada can 
scarcely turn her back on opportunities to develop and improve relations with 
the world's second largest economy," an economy that also shares with Can­
ada "many geographically and climatically based problems in the area of re­
source development, continental transport and communications and related 
industrial technology.v" 

Yet intergovernmental cooperation in science and technology with the 
Soviet Union and the countries of the Bloc cannot take place without the 
support of the technical departments. Like their Canadian counterparts, 
American government agencies have sometimes been reluctant to commit 
resources to programs of political benefit but of scant scientific value. A 
recommendation by Dr. Allan Kassof, made in the course of his testimony 
before the Congressional hearing on Soviet American cooperation, might also 
be considered by Canadian policymakers: 

"In the future the bilaterals ought to be centrally funded, to the extent 
that this is a realistic possibility. It is poor procedure to sign agreements 
and then look for the wherewithal to carry them out. It obliges the par­
ticipating agencies to compete against their own domestic projects to 
come up with appropriate budgets, and distorts priorities." 
"If we are going to have intergovernmental cooperation and exchanges," 
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Kassof suggests, "then we ought to be willing to decide what it is worth to us, 
and to set aside the essential resources in advance.t'"? 

The Traditional Relationships 

Britain 
In discussing the planned development of science and technology relations 
with Europe, the 1970 White Paper noted that "traditionally, Canada's 
closest links in this field have been with Britain ....,,40 For years, the Na­

tional Research Council and Defence Research Board had representatives on 
the staff of the Canadian High Commission. In 1969, a science counsellor was 
also appointed. Working-level contact between other government science­
based agencies is extensive. Government and university scientists are further 
linked through non-governmental organizations like the Royal Society, inter­
governmental institutions like UNESCO or the World Health Organization, 
and in a variety of Commonwealth forums. Indeed, Canadians have generally 
taken for granted the existence of a vast, informal Anglo-Canadian scientific 
network - a free-flowing exchange fueled by various "old-boy" connections, 
and characterized by numerous beneficial interactions. 

The traditional scientific tie with the United Kingdom has been bene­
ficial, but perceptions of its scope are not entirely accurate. Joint projects 
have been undertaken in the field of defence R&D, yet a closer look at 
liaison in the civilian sector reveals remarkably little in the way of significant 
cooperative research. Twenty-seven Canada-United States area- or project­
specific agreements are listed in Appendix B, but there is not one equivalent 
agreement with Britain. By and large, the volume of scientific exchange is 
misleading. It indicates not an intensity of collaboration but a diffusion of 
effort across a wide spectrum which has not been especially meaningful in 
practical terms. The reason lies in post-World War II shifts in the global politico­
economic structure. In the years since 1945, as Britain declined in great 
power status, the Commonwealth bond was weakened. Successive British 
governments developed an ever-increasing commitment to integration with 
Europe, and Canada grew correspondingly closer to the United States. In 
1973, Japan replaced Britain as Canada's second single largest trading partner. 
Britain remained Canada's second most important ally, but continentalism 
and regionalism had worked together to diminish the substance of the Anglo­
Canadian science and technology relationship. 

A flurry of high-level, science and technology-related visits in the early 
1970s suggests that the Trudeau government sought to counter the trend. 
Conversations held in 1970 in London between Industry, Trade and Com­
merce Minister Jean Luc Pepin and his British counterpart included a dis­
cussion of the potential for closer cooperation, particularly in the area of 
applied science and industrial technology. A senior official from MOSST 

stopped in London in July 1972 for informal talks, and his visit was returned 
in October by the chief of the International Collaboration Unit at Britain's 
Department of Trade and Industry. A year later, Jeanne Sauve, Minister of 
State for Science and Technology, travelled to England for a meeting with 
Margaret Thatcher, then Secretary of State for Education and Science. The 
aim of the visit, according to a MOSST communique, was "to strengthen 
links between Britain and Canada in ... science and technology, and to 
explore means of increasing cooperation. .. .,,41 Sauve and her party visited 
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the Scott Polar Institute, Turbomachinery Laboratory, and Computer Aided 

Design Centre, and discussed oceanography, Arctic science, and space with 
officials in appropriate British government agencies. 

The attention directed toward Britain in this period paralleled the initia­
tives being taken to develop or expand science and technology relations with 
a number of other countries. It indicates that officials were contemplating the 
idea of lending further structure to the relationship with Britain, perhaps by 
means of a more formal mechanism for collaborative activity. Everyday con­
tacts functioned well, but officials seemed concerned with the absence of 
bilateral planning at the policy-making level. If working groups were estab­
lished, reporting perhaps to an existing, regularized, general discussion forum 
like the Canada-United Kingdom Continuing Committee, then additional 
Anglo-Canadian government-industry links might be fostered, leading to 
joint ventures in one or more areas of complementary expertise. Such areas 
could include marine technology, long-distance transmission of electricity, 
environmental control systems, STOL and VTOL development, advanced 
communications systems, or computer technology. 

Canada's interest in buttressing ties with the United Kingdom derived 
from concern over British accession to the European Economic Community. 
As the White Paper noted, "the entry of Britain and its EFTA associates 
[Ireland and Denmark] into the Common Market will affect Canada's tradi­
tional access to these markets.... [and] im portant Canadian trade in terests. ,,42 

Not only was there specific worry over the fate of agricultural and industrial 
exports to Britain, "there was also a general fear," one analyst observed, 
"that this represented a new step toward a world of trade blocs in which 
Canada's choices would be few and unpleasant.t'Y A like concern evolved 

over signs of an emerging European science and technology community. For 
example, according to a 1971 British press account, a "new era" in coopera­
tion was implemented when Britain agreed to participate in the establishment 
of a pilot European computer-to-computer network, and to carry out four 
intergovernmental agreements concerned with metallurgical projects and anti­
pollution measures.t" Canadian officials began to see themselves as being 

closed off from access to British skills and expertise, and British capital and 
markets - indeed, as being frozen out of Europe. The government had 
already moved to develop science and technology relations with the EEC 

through individual approaches to member nations like Germany, France, and 
Belgium. Enhancement of the existing link with Britain would be a logical 
accompanying step, and would fit in with the Third Option - the need to 
establish a European counterweight to the influence of the United States. 

For a time it seemed that Britain and Canada might enter into partner­
ship in the field of nuclear energy. In late 1973 and 1974 there was some 
expectation that Canada would" be able to capitalize on a long history of 
Anglo-Canadian nuclear exchange and sell CANDU to Britain.t" The hope did 
not materialize. Canada and Britain were not able, either, to develop joint 
collaborative projects in other advanced sectors. Despite Canadian initiatives, 
scientific relations remained as they were: diffuse, informal, and unstructured. 
They were useful on the interagency, individual working level, but insub­
stantial when compared with the volume and depth of American interchange. 
In 1974, the National Research Council closed its office in London, and the 
High Commission's science counsellor melded NRC interests with those of 
others in the government's science community. A shift to apparent satisfaction 
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with the status quo may have reflected the fact that Canada and Britain were 
both feeling increasingly burdened by the accumulation of formalized science 
and technology commitments to other countries. The worry over entry to the 
Community had also become less pressing as new Euro-Canadian links devel­
oped. In face of numerous, expensive, and time-consuming involvements else­
where, it seems likely that officials eventually came to regard the traditional, 
ad hoc form of exchange with British counterparts as sufficient. 

Other Commonwealth Ties 
Canada and Britain also participated in multilateral exchanges of scientific 
and technical information under the aegis of Commonwealth organizations 
like the Committee on Mineral Resources and Geology, Commonwealth Agri­
cultural Bureaux, and Commonwealth Scientific Committee. Over time, the 
content of these exchanges grew progressively less relevant to direct Canadian 
or British interests, and more and more devoted to the needs of Common­
wealth developing countries. In the 195Os, under the Colombo Plan, Canada 
transferred nuclear technology to India, built a reactor in Pakistan, and pro­
vided both the financing and expertise for a number of capital projects in 
other technological sectors. In the 1960s, technical assistance was also 
extended to Commonwealth countries in Africa and the Caribbean. In the 
1970s, Commonwealth science and technology relations are still primarily 
concerned with aid. On the occasion of Indira Gandhi's visit to Ottawa in 
June 1973, there was a suggestion in the prime ministerial communique that 
the association with India had matured to the point where it was "desirable 
to initiate a review and renewal of bilateral relations.. .in economic, cultural, 
scientific, technical and commercial exchanges;" However, despite a subse­
quent meeting of "senior officials ...for detailed discussions, including 
possibilities for joint economic ventures," science and technology "exchanges" 
with India have remained within the realm of development assistance." 

Australia is the only Commonwealth country with which Canada has 
signed non-aid-oriented science agreements. Nuclear cooperation dates back 
to 1959, and scientific and technical exchanges in other areas are imple­
mented through a variety of bilateral and multilateral channels. In its 1970 
White Paper, the government predicted a considerable expansion of Canada­
Australia science and technology relations. Canada, as an advanced country 
and a Pacific power, "wishes to forge closer scientific and technological ties 
with the Pacific countries," promote collaborative endeavours, and in parti­
cular, "explore the possibility of ... Canada-Australia cooperation in commu­
nications satellite research.T'" The Commonwealth bond, and geographical 
and other similarities, did suggest strong potential advantages in a coopera­
tive effort, not only in communications but also on environmental matters, 
in arctic/antarctic research, agriculture, and other resource areas. However, 
apart from a 1975 space agreement allowing NRC to use the Woomera 
rocket range for ionospheric investigation of the southern hemisphere, 
exchanges with Australia have proceeded without benefit of formal arrange­
ments and the volume has not greatly increased. NRC has an informal under­
standing with the Australian Academy of Sciences. The Geological Survey 
division of Energy, Mines and Resources has long carried out a useful exchange 
with the Australian Bureau of Mineral Resources. The latter program, in per­
mitting the trade of scientific personnel through work-transfer arrangements, 
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is a model form of Canada-Australia interagency cooperation emulated by 
other science-based departments. 

The United States 
The overwhelming proportion of Canada-United States cooperation in science 
and technology is carried out in similar fashion, through informal exchanges 
of information and personnel. Twenty of the 27 Canadian-American Type III 
agreements listed in Appendix B pertain to space, and are representative of 
the collaborative effort in that sector, but the remaining number comprises 
only a tiny fraction of cooperation in other fields. Agreements with the 
United States are usually considered necessary only when there are important 
legal considerations, large financial commitments, or major policy implica­
tions. The great bulk of scientific and technical exchange takes place on an 
ad hoc, highly informal basis. 

Canadian-American associations in science and technology are so perva­
sive and the network so extensive that a catalogue of bilateral governmental 
relations, quite apart from the enormous volume of multilateral, state­
provincial, industrial, university, or other private sector links, would seem to 
defy compilation. In 1972 and 1973, nevertheless, the Ministry of State for 
Science and Technology undertook the task. In assessing the extent and 
nature of the relationship, MOSST produced a comprehensive, 90-page report 
that details bilateral boards, commissions, committees, or other bodies having 
planning, advisory, or regulatory responsibilities of a scientific or technical 
nature; cooperative research and development programs; joint participation 
in scientific or technical facilities; scientific and technical information 
exchanges; support of non-governmental projects and organizations; and 
other cooperative associations of a continuing nature, like liaison officers or 

joint training programs. To correct deficiencies and keep abreast of new 
developments, MOSST intended to conduct regular annual reviews. With the 
ministry's 1975 reorganization, and hence the demise of the responsible Bi­
lateral Cooperation Division, the reviews did not take place. An effort was 
made to up-date the MOSST survey for the purposes of this report, and the 
results on agreements are itemized in Appendix B. Limitations of space pre­
clude a similar compendium of informal Canadian-American arrangements, 
but a glance at the activities of just one science-based department - Energy. 
Mines and Resources - may suggest the scope of the exchanger" 

The Mines Branch of EMR is represented on some 35 committees of the 
American Society for Testing Materials (ASTM). According to the MOSST sur­
vey, ASTM committees "review methods of standardizing materials and test­
ing procedures and initiate experimental work to test various methods" in 
numerous areas such as "metal-bearing ores and related materials...coal and 
coke, peat, non-ferrous metals and alloys, copper and copper alloys, etc." 
Scientists at the Mines Branch also carry out an informal exchange of data 
and personnel with the US Bureau of Mines in areas like mine-fill technology, 
rock mechanics, platinum analyses, and coal and coke technology. The 
Mines Branch further cooperates with the US National Bureau of Standards, 
and even exchanges information with the US Armed Forces, usually indirect­
ly, through National Defence or a Canadian company. In the field of seismol­
ogy, EMR daily sends data to the US National Oceanographic and Atmos­
pheric Administration (NOAA) "in order to contribute to immediate deter­
minations of earthquake epicentres," as well as to ascertain Canadian access 
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to "approximately 20 times more information than supplied. " ." EMR also 
exchanges magnetic survey and magnetic observatory information with the 
US Department of Commerce. The Earth Physics Branch has an ongoing 
arrangement with the US Defense Mapping Agency in the exchange of gravity 
data, and EMR's Surveys and Mapping Branch is involved with the US Depart­
ment of the Interior in "exchanges of information and visits to discuss subjects 
of mutual interest in control surveys ...cartography, etc." 

Cooperative research and development programs include various oceano­
graphic projects executed by EMR and the Bedford Institute in Canada with 
US research institutes like the Lamont-Doherty Geological Observatory, 
Woods Hole Oceanographic Institute, University of Washington, John 
Hopkins University, and government agencies like NOAA, the American Navy 
and Coast Guard, the US Geological Survey, and the Coast and Geodetic 
Survey. Scientists at EMR's Geological Survey cooperated with NASA (Na­
tional Aeronautics and Space Administration) in the analysis of lunar samples. 
The Geological Survey also collaborates with the US Department of the 
Interior in marine geophysical studies of binational waters in the Strait of 
Juan de Fuca. In fact, according to the MOSST compilation, most of the 
scientists at the Geological Survey are involved in one way or another in joint 
research programs with their counterparts in American universities, industries, 
and government. Eighteen ongoing projects in 1972 and 1973 are listed by 
MOSST and include: fossil consulting services to the University of California; 
separate Devonian rock studies with the University of Massachusetts and 
Mobil Oil; Pacific coral reef studies with the University of Hawaii; oxygen 
isotope analyses with Marathon Oil; micrographic studies of Mississippian 
brachiopods with the Carnegie Institute; and different biostratigraphic studies 
of fauna with Washington State College, American Oil Corporation, University 
of Iowa, and the US Geological Service. Since 1964, the Geological Survey 
has also participated in the JOIDES program (Joint Oceanographic Institutions 
for Deep Earth Sampling), a collaborative study of cores obtained from deep 
ocean drilling. 

EMR's Polar Continental Shelf Project additionally provides scientific per­
sonnel and logistical support for a number of other research programs, some­
times carried out with Canadian universities, research institutes, and other 
government agencies, but generally always in collaboration with American 
counterparts. One of the more important is AIDJEX (the Arctic Ice Dynamics 
Joint Experiment), a multidisciplinary, multiinstitutional Canadian-American 
investigation of the dynamic behaviour of sea ice. Other projects have investi­
gated glacial and post-glacial geological history, tundra ecology, and arctic 
climatology. In the non-nuclear energy field, EMR conducts a regular exchange 
of personnel and information with ERDA, the US Energy Research and Devel­
opment Administration. A highly significant and valuable scientific-technolog­
ical interchange also takes place among the staff of EM R's Canada Centre for 
Remote Sensing and colleagues at NASA.49 Finally, Canadians at EMR have 
frequent opportunity to interact in a professional capacity with Americans 
in their field through any number of multilateral forums. In one of the more 
interesting intergovernmental examples, Canadians and Americans have 
worked together in NATO'S Committee on the Challenges of Modern Society 
to pinpoint energy-efficient technologies and management practices that are 
transferable within the international steel, cement, plastic, and brewing 
industries. 
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The Third Option 
This catalogue of one federal agency's science and technology relationship 
with the United States could be repeated in like measure by the Departments 
of Agriculture, Transport, Communications, Health and Welfare, Environ­
ment, and others. The volume of exchange is staggering. The benefits to Can­
ada are enormous. The background to, and case study of, the space shuttle 
agreement with the United States plainly illustrates the advantages to Canada 
of space cooperation. Similar benefits accrued in many, many other sectors. 
As the Trudeau government recognized, the Canadian-American relationship 
"has been a rewarding and enriching [one] ... on most counts. In particular 
... it has been instrumental in endowing Canadians with an industrial struc­
ture and the higher standard of living that goes with it in a shorter time span 
than might otherwise be achievable ....,,50 

On the other hand, the government also perceived certain costs: 
"Largely because of the close industrial ties with the United States 
economy, the pattern of research and development in Canada has dif­
fered from that of most advanced countries. With certain notable ex­
ceptions [atomic energy] , the application of technology in Canada has 
been largely the product of "branch plant" relationships ... with the 
result that, generally speaking, extensive research and development in 
Canada has.been curtailed. The heavy impact of United States tech­
nological activity has tended to inhibit any substantial domestic effort 
within Canada and to drain scientifically-oriented Canadians away from 
this country. Individuals, companies, and educational institutions all 
seem to draw most of their scientific and technological sustenance from 
the United States."Sl 
"It is clear," the White Paper added, "that in the absence of conscious 

effort most scientific and technological activities ... will remain largely 
oriented toward the United States." The sheer volume of the exchange and 
the strength of the tie was worrisome on another count. The government 
acknowledged areas of activity "that can no longer be performed efficiently 
except on a scale that exceeds national dimensions." Policymakers also 
understood "a whole host of linkages that lend cumulative substance to the 
reality of interdependence ... a global trend from which Canada can neither 
claim nor expect to be exempt." Nevertheless, the linkages between Canada 
and the United States "are probably more numerous and more pervasive than 
between any other two countries and the affinities between them are also 
such as to put particular strains on the definition of the Canadian identity." 
To prese-rve that "distinct" identity and Canadian independence, Canada 
would exercise the Third Option - a comprehensive, long-term strategy "to 
develop and strengthen the economy and other aspects of its national life and 
in the process to reduce the present Canadian vulnerability." Standing in con­
trast to the first option - maintenance of the status quo - and second option 
- closer integration with the United States - the Third Option "assumes that 
the continental tide can be stemmed to some extent." 

"If the outcome is a Canada more confident in its identity, stronger in its 
capacity to satisfy the aspirations of Canadians and better equipped to 
play its part in the world, it is an outcome that ... should buttress the 
continuation of a harmonious relationship between the two countrics'v? 
The exercise of the Third Option would entail the "mutually-reinforcing 

use of various policy instruments," including science policy and industrial 
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policy. It would bring into play the concept of counterbalancing, offsetting 
forces. While "there is clearly no possibility of our being able to surmount 
overnight Canada's heavy dependence on the United States for trade, invest­
ment and technology there is no reason why we should not aim ... to 
achieve relative shifts ,,53 Or, as the White Paper had noted in a similar 
reference: 

"It is not realistic to image that the present trends could be changed 
90 degrees in direction, even if it were deemed desirable to make the 
attempt, but there would be much merit in seeking to develop at least 
some measure of countervailing influencc.Y'" 
As one means of pursuing such countervailing influence, Canada sought 

to diversify and hence to expand its international science and technology 
relationships. The dispatching of a 46-person scientific and technical mission 
to Japan, the conclusion of a Type I umbrella with the Federal Republic of 
Germany, and the eventual signing of a Type II framework agreement with 
the European Communities are outstanding examples discussed in the fol­
lowing section. The inventory of cooperation detailed earlier reveals how the 
Third Option was also generally employed as an additional, supporting ra­
tionale for the strengthening of scientific relations with all advanced coun­
tries, including Belgium and even the Soviet Union. An assessment of the 
impact on relations with the United States, however, indicates that in terms 
of day-to-day contact at the working level - the type of exchange that forms 
the bulk of the scientific and technical relationship - the Third Option has 
resulted in little, if any, change. On the other hand, the case study of the 
space shuttle agreement suggests that the Third Option may have had some 
negative effects on the implementation of large programs requiring decision 
at senior policy-making levels. 

Certainly, the Americans seemed to see a problem. In December 1975, 
the then US Ambassador William Porter told the Canadian press that rela­
tions between the two countries had "deteriorated" over his two-year term 
of office. One sign, he said, "was the diminished cooperation between the 
two countries in the field of scientific research, including nuclear research." 
The days when the Canadian and American scientific communities "dealt 
with each other in a spirit of complete cooperation had passed" and, in the 
ambassador's opinion, "Canada was the 10ser.,,55 Six months later, Porter's 
similarly outspoken successor, Thomas Enders, made related comments in 
an Alberta speech on energy research and development. During and after 
World War II, Enders declared, "Canada and the United States had an inten­
sive program of joint R&D, mainly nuclear. CANDU is one of the products. 
However, in recent years cooperation has been on a sharp downward trend. 
Joint projects are now quite insubstantial ...."56 

These statements suggested some American concern over application of 
the Third Option. There would seem to be no cause for alarm so long as 
diversification was meant to "supplement" rather than "supplant" science 
and technology relations with the United States."? The Americans seemed 
worried, however, that the Canadian government's restraint program, which 
included funding cuts affecting nuclear and non-nuclear energy research as well 
as other important sectors, in combination with the Third Option would have 
the net effect of substantially reducing the level of cooperation. To date, 
this does not seem to have occurred, perhaps because policy makers have 
found the diversification of science and technology relations to be a more 
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arduous task than the diversification of cultural or even trade relations. It 
has been complicated not only by the economic realities of the north-south 
axis, and the presence of the United States as a world centre of excellence, 
but by the long history of a well-nurtured, all-pervasive science and tech­
nology relationship, a relationship quite unmatched by that of any other 
two countries. The Third Option, according to current analysis, now "ap­
pears largely forgotten, along with the circumstances that gave it birth." 
The 1976 elections in the United States and especially the election in Quebec 
dealt critical blows to a policy already growing "moribund." Separatism seems 
"in the short run at least ... a greater threat to Canadian survival than 
dependence on the United States.,,58 Yet in the development of signifi­
cant new scientific and technological associations with other advanced na­
tions, a Third Option legacy lives on. 

The OECD Countries 

On 21 October 1976, Pierre Trudeau and his Japanese counterpart, former 
Prime Minister Takeo Miki, signed a bilateral Framework Agreement for Eco­
nomic Cooperation. At his Tokyo press conference the following day, the 
Canadian prime minister described the agreement as "the final piece in the 
balancing act we tried to establish to implement the third option, to make 
sure that we were diversifying our economic relations towards Europe on the 
one hand, towards Japan on the other. ,,59 In the effort to create a counter­
weight to the influence of the United States, the European Community and 
Japan functioned as the two "main centres of gravity ."60 The non-American, 
non-Commonwealth members of the Organization for Economic Cooperation 
and Development (GEeD), in sharing with Canada highly industrialized mar­
ket economies and common political and security interests, represented the 
logical primary focus of the new diversification strategy. And each major 
"piece in the balancing act" encompassed, in varying degree, some form of an 
enhanced relationship in science and technology. 

The Canada-Japan Framework Agreement 
Canadian interest in developing scientific-technical cooperation with Japan 
predated enunciation of the Third Option. Scientists at the National Research 
Council had begun to contemplate the idea of a working-level exchange pro­
gram in the mid-1960s. Japan's spectacular post-World War II development 
and quick rise to the stature of one of the world's most technologically ad­
vanced nations suggested an attractive potential. From a political and com­
mercial standpoint, the idea merited strong support. Japan had become 
Canada's third largest trading partner and an increasingly important source of 
foreign investment. The growth of shared concerns and complementary in­
terests, of new interactions, and of economic interdependence suggested that 
"the development of ever closer relations with this dynamic power must be 
regarded as a first priority for Canadian attention .. , .,,61 The negotiation of 
a scientific exchange agreement offered one way of strengthening the rela­
tionship, and this possibility was informally raised in April 1969 at the fifth 
meeting of the Canada-Japan Ministerial Committee. 

By the time of the sixth meeting, two and a half years later, no agree­
ment had yet evolved. The Japanese had seemed enthusiastic, initially, but 
had pleaded budgetary restraint and bureaucratic complexities as reasons for 
leaving the matter in temporary abeyance. Some Canadian policy makers 
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suspected that Japanese caution might be more closely related to another 
concern: a worry over the number of countries seeking access, via the devel­
opment of formal ties with Japan's science and technology community, to 
the Japanese "magic formula" to the secret of industrial success. In any case, 
Canadian officials did not press the idea. The setting-up of the Ministry of 
State for Science and Technology, with attendant shifts in the policy struc­
ture, delayed the planning of further initiatives. Canadian and Japanese nu­
clear agencies signed an agreement in September 1971 providing for ex­
changes in the field of heavy-water technology. Otherwise, the two countries 
agreed only that Canada would send a mission to discuss "ways and means of 
enhancing scientific and technological cooperation between the two 
nations. ,,62 

That mission left for Japan in March 1972. Led by Alastair Gillespie, 
then Minister of State for Science and Technology, the delegation was made 
up of 40 representatives from senior levels of the federal and provincial 
governments, universities, and industries, and six members of a coordinating 
and support staff. The mission was organized by sector, with each sector team 
responsible for exchanging information and pinpointing collaborative poten­
tial in such fields as urban development, health sciences, fisheries, agriculture, 
transportation, oceanography, environmental policy, and information science. 
In the joint communique issued at the conclusion of the week-long visit, the 
two countries agreed to continue an "exchange of information" in some of 
these areas, and to hold "additional discussions ... at an early date to iden­
tify possible joint endeavours" in other sectors. Officials also hoped "to 
meet regularly to coordinate and promote bilateral cooperation in science 
and technology and its industrial application," with the first such gathering 
to take place in Canada the following year. On the lingering question of an 
intergovernmental science and technology agreement, "talks are proceeding 
... in exploration of some formal arrangement which will provide a general 
framework for future cooperation." In the interim, "Japan and Canada will 
initiate appropriate actions to follow-up the discussions held during the 
mission's visit.,,63 

Providing adequate follow-up to the Gillespie mission proved difficult. 
As the lead department, MOSST had assumed the responsibility for the 
Canadian side, but the agency found it hard to cope with the extensive range 
of new undertakings that had resulted from various initiatives. In the fall of 
1972, for example, the ministry was busy writing up a report on the first 
Canada-Belgium Mixed Commission meeting, organizing a similar meeting 
under the terms of the agreement with Germany, and preparing for the arrival 
of a scientific delegation from the People's Republic of China. Hence MOSST 

took almost a year and a half to produce a report on the Gillespie mission and 
preparations for a reciprocal visit from the Japanese were delayed. Much of 
the momentum dissipated. Despite the unwieldy size of the Canadian delega­
tion, Japanese officials had been favourably impressed by its competence and 
vitality. With lack of follow-up, however, the attraction diminished. Other 
interested policy makers grew worried. As a Senate Committee had pointed 
out, Japan offered "exciting scope for new cooperation in the scientific and 
technological fields," and the Gillespie mission had represented "the begin­
ning of an important new stage in this process. . . .,,64 "Broadening and 
deepening both the quality and quantity of exchanges" wrote one official in 
External Affairs, "is essential to Canadian Interests."?" 
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The number, position, and rank of participants in the Japanese return 
mission, which was finally hosted by MOSST in November 1973, suggested 
some cause for Canadian concern. The delegation of six Japanese bureaucrats, 
possessing little scientific expertise, posed a striking contrast to the high­
powered 46-member Gillespie mission, with its large component of specialists. 
This limited response to the Canadian initiative seemed merely obligatory in 
nature, and appeared to indicate a lack of any real Japanese interest in the 
sort of broadly based intergovernmental exchange originally envisioned. As a 
consequence, the idea of a Type I agreement was abandoned, although the 
possibility of a Type IV exchange remained open for negotiation with the 
National Research Council.f" In any event, the burdensome nature of obliga­
tions assumed under existing umbrellas had led policy makers to question the 
advantages of the Type I form of cooperation. By 1973, they had begun to 
regard the exchange of missions not only as a necessary preparation for sign­
ing an intergovernmental agreement, but also as a means in itself: a perhaps 
simpler and more cost-effective way of strengthening bilateral relations in 
science and technology. When carried out in a regular fashion and on a 
manageable scale, and when geared toward a few sectors of mutual interest, 
a mission, rather better than a formal accord, might be able to generate real 
collaboration. Successful adoption of the informal technique seemed depen­
dent, however, upon a high degree of intragovernmental coordination. With­
out the structure of a formal agreement, activity tends to be diffused and 
without an adequate coordinating and monitoring mechanism, overall recip­
rocity can be hard to attain. 

Some Canadian officials lamented an absence of reciprocity in exchanges 
with Japan, and the fragmentation of the government's science and technolo­
gy community did appear to make it easier for the Japanese to secure the 
greater benefit. In pursuing a sectoral approach, Japan took advantage of the 
fact that the Canadian federal bureaucracy had no centralized system for 
gathering and exchanging information on overlapping, informal, science-based 
international activities. For example, scientists suspected that the highly 
organized Japanese, who lagged behind North Americans in most areas of 
space research, had gained a great deal through several unreciprocated visits to 
government space laboratories: each separately sponsored for individual de­
partmental reasons by Industry, Trade and Commerce, National Research 
Council, Communications, and the Canada Centre for Remote Sensing. 

External Affairs, in taking over the lead role from MOSST in 1974, tried 
to cultivate a more coordinated approach, to insist on better reciprocity, and 
especially to move beyond the exchange of missions to realize some genuine 
collaboration with Japan. But the task remained difficult. The relationship 
still seemed to evoke more rhetoric than substance. In September 1974, on 
the occasion of Prime Minister Tanaka's visit to Ottawa, Japan and Canada 
reiterated the commitment to "constant efforts" on behalf of enhanced co­
operation, and "emphasized the scope for further exchanges.t'"? Yet out of 
72 possible areas for cooperation already suggested by the Gillespie delega­
tion, and out of all the other topics identified in subsequent consultations, 
only one collaborative project ever emerged. In April 1974, Canada's Trans­
portation Development Agency signed a Memorandum of Understanding with 
the Japanese Ports and Harbours Research Institute for joint cooperation in 
research on offshore structures. 

The offshore structures project was developed on the initiative of the 
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Swan Wooster Engineering Company of Vancouver. A Swan Wooster repre­
sentative had gone along on the Gillespie mission, and had noted Japanese 
interest in the design, construction, and operation of berthing structures for 
very large carriers in exposed deep-water locations. Canadian engineers had 
designed such mooring and loading facilities for ships in Canada and overseas, 
and Japanese engineers apparently had a special expertise in model testing. It 
was an instance, in theory at least, of complementary know-how that could 
be combined to the technological and perhaps commercial advantage of both 
countries. In reality the project was formally terminated upon completion of 
a preliminary exchange-of-information phase. Guided by a joint steering com­
mittee made up of representatives from interested government agencies and 
the private sector, the project had moved slowly from the beginning. Perhaps 
Canadian expectations were too high. As the only concrete venture to result 
from the exchange of scientific missions, officials may have pinned too many 
hopes on its successful conclusion. In any case, Canadians thought they per­
ceived a less than complete commitment on the part of the Japanese, and 
complained of less than equitable return. The absence of full reciprocity 
appears to have been the primary reason for closing out the agreement in 
1977, and for not moving on to a more advanced stage. The offshore struc­
tures project did, however, promote personal contacts that enabled a contin­
uity interchange on an ad hoc basis. Canada and Japan are now exchanging 
engineers, one per year each way. 

Difficulties encountered in the implementation of scientific-technical 
exchanges with the Japanese were also related to profound cultural differ­
ences between the two countries. The development of "cultural understand­
ing," wrote one policymaker, or at least of "cultural respect," would take 
time and an ongoing effort to mature and expand business, tourist, and aca­
demic in addition to scientific connections." In the view of the prime minis­
ter's chief foreign policy adviser, it was in the Japanese, as well as in the 
Canadian interest, to continue encouraging the necessary ties and contacts: 

"[Canada's] attractions are almost self-evident: an opportunity for Japan 
to forge links with North American technology ... industrial concepts 
and ... manufactured goods without increasing Japanese dependence on 
the United States. .. . The imaginative application of Canadian assets 
such as space, energy and unique technology could be instrumental in the 
solution of many of Japan's current problems.t''" 

As for Canada, it is the object of the government to continue fostering "a 
deeper and more intimate relationship than the one now existing." 

In working toward that end - fulfillment of the Third Option - offi­
cials tried to spur not only public sector but also private sector technolo­
gical exchange. An attempt to overcome the gross imbalance of raw over 
processed materials in exports to Japan included the promotion of industrial 
cooperation. Although Canadian trade ministers had "lobbied assiduously" to 
sell Canadian manufactures, especially high-technology goods like STOL air­
craft, CANDU reactors, and pollution-abatement equipment, the trade con­
tinued to reflect "exactly what Japan most needs ... and what it most wishes 
to sell."?" In 1974, the year after Japan had displaced Britain to become 
Canada's second largest trading partner, only 2.8 per cent of all Canadian ex­
ports to the Japanese fell in the category of finished goods. By 1976, that 
figure had slipped to 2.4 per cent. Indeed, Canada's overall record in the 
1970s was a "deteriorating one." Canada was Japan's sixth most important 
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supplier of machinery and manufactured products in 1970, but in 1975 
Canada was thirteenth, "outstripped by Australia, the Soviet Union and even 
South Africa. ,,71 

The Framework Agreement for Economic Cooperation signed by Prime 
Ministers Trudeau and Miki in October 1976 was a key expression of the 
government's desire to remedy the situation. In 1975, the then External 
Affairs Minister MacEachen had promised an upcoming "multi-phased ex­
ploration of potential areas of bilateral economic and industrial cooperation" 
which could offer "enormous" benefits to both countries. MacEachen em­
phasized that while "governments would of necessity initiate, stimulate and 
facilitate" the cooperative process, success would depend upon the active 
participation of the private sector. "Industrial cooperation would be fruitless 
if it remained an abstraction: it must lead to bilateral investments, exchanges 
of technology and inter-corporate relationships - particularly joint ventures 
- between Japan and Canada.T? In a similar vein, the prime minister ex­
plained the framework accord as a document that "is opening roads to the 
private sector ... or to the public sector as in the case of CANDU." 

"We're just asking that the Japanese ... understand that Canada is a 
modern technological nation ... and this being written in the framework 
agreement, we are convinced that the direction of business will change 
.. , . But it is up to the private sector to make sure that this ... partner­
ship of immense value is also of value to them and not only to the 
Japanese. ,,73 

The Japanese accord was modelled on the framework agreement conclu­
ded with the European Communities three months earlier. The Euro­
Canadian agreement was a more formal understanding requiring publication 
in the Canada Treaty Series, but while the formats differed somewhat, the 
intent was basically the same. Both agreements were major completing pieces 
in the policy plan designed to carry out the Third Option. Both were geared 
to trade development, to the strengthening of commercial ties. Both set up a 
joint committee, which would meet once a year to review ongoing activities 
and promote further cooperation. And both agreements sought, in addition, 
to encourage interfirm technological exchange, joint ventures, or other forms 
of industrial collaboration. The first meeting of the Canada-Japan Joint Com­
mittee was held in Vancouver in June 1977, and follow-up to the discussions 
included exchanges in the energy sector and in pulp and paper technology. A 
second meeting is being planned for Tokyo in the spring or summer of 1979. 

While it is too soon to offer an evaluation of the Japanese accord, offi­
cials discern some hopeful signs. Close economic cooperation at the govern­
mental level does appear to have spurred a closer association at the business 
level. In the formation of the Canada-Japan Business Cooperation Committee, 
the private sector has, for the first time, a permanent forum for joint consul­
tation. The Cooperation Committee's May 1978 meeting in Tokyo, and 
Japan's $75-million investment in tar sands development, are two recent 
events that may reflect the spirit of the framework agreement. In evolving 
mutually advantageous technological relations, perhaps the private sector will 
enjoy more success than the public. Yet given Japan's considerable political 
and economic importance, it seems apparent that the government will go on 
trying to realize some of the seemingly rich potential in its scientific associa­
tion with Japan. For in some respects, an assessment is premature. The 
science and technology relationship is less than a decade old. The two most 
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significant agreements, the NRC and framework accords, are too recent to 
be judged. With more time and experience of each other, and through a 
broader range of contacts, cultural barriers may become less significant. In 
light of Japan's particular penchant for absorption of foreign knowledge, the 
most awkward problem to date - the absence of full reciprocity - might 
seem beyond solution. The task would be eased, however, by a concerted 
effort to meet the level of Japanese organization with improved interdepart­
mental monitoring and coordinating procedures. 

The Umbrella with the Federal Republic of Germany 
Canada signed a Type I science and technology agreement with the Federal 
Republic of Germany on 16 April 1971, less than a week before signing a 
similar umbrella with Belgium. Scientific relations with Germany were al­
ready well-established. Multilateral cooperation took place in the OECD, 

NATO'S Committee on the Challenges of Modern Society, and other inter­
national organizations. Since 1949, NRC had awarded over 100 post-doctoral 
fellowships to Germans. NRC also supported many of the numerous visits by 
Canadian scientists to German universities, and exchanges with various re­
search facilities. Canada had negotiated Type III atomic energy and defence 
science agreements with Germany, and in 1968 an arrangement providing for 
German use of the Churchill Research Range was concluded. Indeed, it was 
during discussions preceding signature of the latter agreement that the possi­
bility of a general accord was first raised. 

The suggestion apparently came from a German initiative, but Canadian 
officials were immediately enthusiastic. West Germany was one of the world's 
most powerful industrial entities with a political influence to match, particu­
larly in the European Community. After the United States, Britain, and 
Japan, Germany was also Canada's most important trading partner and a valu­
able source of foreign investment. The Germans were highly advanced scienti­
fically, and had been interested for some time in broadening the scope of 
their association with Canada. Most importantly, a science and technology 
agreement with the Federal Republic was an initial part of the plan to deve­
lop a counterweight, to diversify relations, to build a bond with the Com­
munity by multiplying the ties with member states. In March 1971, a 25­
person science and technology delegation, led by a senior official from Indus­
try, Trade and Commerce, arrived in Germany to examine the potential for 
expanded cooperation, particularly in the area of industrial R&D. A month 
later, the umbrella was signed in Bonn during the course of a Canadian trade 
mission by the then IT&C Minister Jean-Luc Pepin and German Foreign Minister 
Walter Scheel. The agreement was described as a "declaration" of the 
mutual wish to "increase the number of substantial activities undertaken 
jointly ... in a field both [governments] recognize as constituting an increas­
ingly important dimension of international relations." The umbrella was 
"designed to foster intensification of cooperation in research and develop­
ment between the public and private sectors of the two countries." Hence, 
"substantial benefits ... for the Canadian scientific and industrial communi­
ties" were anticipated, with information sciences, environmental sciences and 
the construction industry appearing "to hold out particular promise.,,74 

Like other Type I framework agreements, the German accord did not live 
up to expectations. The experience was not as frustrating or disappointing as 
the experience with Belgium, but some of the same initial mistakes were 
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made and many similar problems were encountered. For example, at the first 
two Joint Committee meetings held in Ottawa and Bonn in December 1972 
and May 1974 respectively, the delegations were so large that consultation 
was impeded. Experts on both sides found themselves tied up for three days 
in plenary sessions that might touch on their areas of concern for a few hours 
at most. Nine delegates representing six provinces (British Columbia, Alberta, 
Manitoba, Ontario, Quebec, and Nova Scotia) at the 1974 meeting also 
generally felt that their interests would be better served in small working 
groups. The adoption of the latter format at subsequent consultative meet­
ings, together with a reduction in the size of delegations, improved both 
efficiency and effectiveness, but other difficulties were not as readily eased. 

From the beginning, financing posed a dilemma. The German coordina­
ting agency, Bundesministerium Fur Forschung und Technologie (BMFT), ad­
ministered a multibillion-dollar budget that appeared to include an adequate 
central fund for international cooperation. Canadians, on the other hand, 
could engage in little more than an exchange of reports and papers unless a 
suggested joint project happened to fall within a category for which funds had 
already been allocated. Sometimes an initiative could be delayed, and money 
obtained in the next fiscal year, but the Canadian coordinating agency, which 
for this agreement has always been MOSST, never had the means to seed a 
project. This lack led the Germans to observe in 1975 that there had been an 
"imbalance so far in the programme of visits in favour of German scientists 
visiting Canada," and to enquire about the possibility of centralized funding 
"to support Canadian scientists wishing to visit the FRG.,,75 Some Ottawa 
officials privately expressed the view that West Germany also seemed to have 
a better idea of what it wanted from the agreement than did Canada. Yet 
both sides repeatedly stressed the importance of moving beyond the 
exchange-of-information phase of translating the existing level of activity 
into concrete collaborative ventures. "The goal of cooperation," the 1977 
Committee concluded, "must be the execution of projects which, by their 
cooperative nature and the pooling of resources, either lead to overall savings 
... or produce better results than purely national activities." Efforts should 
be directed "particularly" toward industrial R&D .76 

To date, the German agreement has yielded one successful project in 
the latter category ~ the joint development of a deep-sea towing system by 
Fathom Oceanology Limited of Canada and Dornier Systems of Germany. 
As the 1975 consultative committee noted, "this was an excellent example 
of bilateral cooperation through which a mutual scientific need led to techni­
cal development which in turn led to a commercially viable product."?" Un­
fortunately, the Dornier-Fathom example is the only example. Officials hold 
out hope for similar success from a cooperative program, currently in the 
stage of a feasibility study, being carried out by a German consortium with 
Spar Aerospace. The companies are looking toward development of a remote­
ly controlled ocean submersible. Otherwise, the Canadian-German agreement 
has resulted primarily in exchanges of information between experts in 
government departments, and sometimes also in provincial agencies, indus­
tries, and universities, in such fields as transportation technology, health 
sciences, non-nuclear energy research, geoscience, and data processing. In the 
environmental sector, federal officials recently described their participation 
under the umbrella as "very active and useful," with some 30 ongoing 
"projects ... ranging from information exchange, through collaboration in 
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joint studies to exchanges of scientists [in] ... oceanography, fisheries and 
marine biology, water pollution control and freshwater research." Indeed the 
marine science sector is one area of cooperation that proved fruitful and has 
progressed beyond the mere exchange of data." 

Overall, the scientific benefits of these and similar exchanges do not yet 
balance the costs - the investment in time, money, and manpower. It appears 
probable, too, that the industrial cooperation undertaken by Fathom Oceano­
logy or Spar Aerospace could have been generated outside the structure of a 
formal accord. The government has sometimes underestimated the adequacy 
of existing industrial links. Steel-making technology, for instance, was listed 
by the 1975 Mixed Committee as a cancelled project because Canadian steel 
companies were satisfied with the current level of exchange being carried out 
with German counterparts. Efforts expended are occasionally duplicative in 
other ways. A topic suggested by a federal or provincial government depart­
ment might already be the subject of bilateral cooperation in anyone of the 
international agencies to which both Canada and Germany belong. In sum, 
out of all of Canada's intergovernmental science and technology agreements, 
officials had anticipated the greatest value from the arrangement with West 
Germany. The latter accord has fulfilled its promise better than the others, 
but financial and other administrative problems have been just as perplexing 
and, as in all cases, the benefits so far are more political than either scientific 
or economic. As the Canadian ambassador to West Germany recently ob­
served, in the effort to sustain and reinforce the bond with Europe as a 
whole, Canada continues to attach "the highest priority" to relations with the 
Federal Republic.?" 

The European Community and the Contractual Link 
Late in 1969, Jean-Pierre Goyer, then Parliamentary Secretary to External 
Affairs Minister Sharp, informed a European audience that to date, "Canada's 
technological cooperation with Europe has not been significant. No major 
joint project has been carried out .... Canadian scientists, individually or 
through international organizations, have established personal contacts with 
their European counterparts .... [But] are such exchanges," he asked, "the 
answer today to the growing importance of science and technology?" Mutu­
ally profitable collaboration might henceforth materialize, Goyer suggested, 
in such sectors as space research, atomic energy, transport and communica­
tions, oceanography, and cornputers.f" The government's foreign policy 
White Paper, published six months later, noted most of the same fields plus 
arctic research, metallurgy, and earth sciences as "additional possibilities for 
fruitful cooperation. .. .,,81 

Over the next several years, officials worked toward realizing some of 
this potential through the conclusion of Type I agreements with West Ger­
many and Belgium, Type III agreements with Italy, France, the European 
Space Research Organization, and European Space Agency, a Type IV agree­
ment with France, and various kinds of less formal cooperation with a num­
ber of other countries. Canadian participation in the specialized agencies of 
the UN and on the scientifically oriented committees of NATO and the 
OEeD also expanded. The science-based departments of the federal govern­
ment became involved with the European Economic Community on an ad 
hoc basis in sectors like energy policy and environmental cooperation. All of 
these bilateral and multilateral efforts, together with similar exertions in 
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other economic and political spheres, culminated in the July 1976 signing of 
the Type II Framework Agreement for Commercial and Economic Coopera­
tion Between Canada and the European Communities." 

The Canada-rc agreement, the so-called "contractual link," is the first 
treaty of its kind between the Community and a developed nation. From the 
standpoint of the Common Market, it represents security of access to Cana­
dian resources and raw materials. From Canada's perspective, the agreement 
is a major articulation of the Third Option. It expressed a convergence of two 
goals - economic prosperity and political autonomy - held "irreconcilable" 
in terms of relations with the Americans. The agreement is aimed at diversifi­
cation. It is a facilitative mechanism whereby Canada may seek "expanded 
trade and technological cooperation while countering the drift towards eco­
nomic and cultural domination by the United States." In negotiating the 
agreement, Canadian officials pointed out the advantages of a Euro-Canadian 
counterpoise to American power and influence. The potential for technolo­
gical collaboration was "especially stressed .... Alone, anyone of them was 
dwarfed by the United States; together, as advanced industrial societies, they 
could perhaps escape some of their dependence on American expertise." The 
development of individual bilateral connections such as those already in 
effect with Germany, Belgium, and France was not enough by itself. Policy 
makers pressed for the contractual link, an agreement with the Community as 
a whole, "because they believed that the world was being divided into region­
al trade blocs," and feared the consequences with regard to heightened Cana­
dian dependence upon the United States.83 

Science and technology are central to the implementation of the Euro­
Canadian accord. The document declares as one objective "the encourage­
ment of technological and scientific progress," and calls for the facilitation of 
"broader inter-corporate links ... especially in the form of joint ventures," 
and of "technological and scientific exchanges.t'" Although much of the 
initiative is being left to the private sector, as in the case of the kindred 
Japanese agreement, activities to date suggest a supportive governmental com­
mitment of more than symbolic significance.I" External Affairs Minister 
Donald Jamieson was quoted as saying, at the time of the first Joint Coopera­
tion Committee meeting in December 1976, that "verbal assurances of co­
operation in joint ventures and technological transfer must result in action 
soon if Europe wanted continued access to Canadian raw materials." Canada 
"must have proof," he insisted, "that the 'contractual link' with Europe 
means business not just words .... ,,86 

In search of that proof, Canada and the Community set up working sub­
committees in a number of technological sectors - for example, nuclear 
energy, aerospace, forest products, and peri-informatics (minicomputers, data 
processing) - with some of these bodies further divided into consultative 
subgroups within specific fields. Thus a subcommittee in metals and minerals 
R&D, approved in March 1978 at the second meeting of the Joint Coopera­
tion Committee, encompasses working-level groups that are seeking ways to 
develop business perceptions and promote industrial exchanges in coal, steel, 
asbestos, and related technologies. Overall, the activity to date has produced 
only one joint venture: a 1976 licensing agreement between Bombardier-MLw, 
Montreal and Grandi Motori Trieste (GMT) of Italy, by which the Canadian 
firm assumes the exclusive right to manufacture and market in Canada GMT 
diesel engines. Officials also concede that trade has increased "only modest­
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ly" since the framework was signed."? Nevertheless, it seems too early to 
judge the practical effectiveness of either the provisions for- trade expansion 
or for technological cooperation. The agreement has been in force for little 
more than two years. It may turn out to be as burdensome and non-productive 
as other umbrella agreements, but for the moment, the framework seems poten­
tially useful. The working groups, with their heavy emphasis on private sector 
involvement, and the Supervisory Joint Cooperation Committee, composed 
of senior policy makers, appear as important new consultative mechanisms. 
These and other recent Euro-Canadian links, one analyst points out, "like the 
experience of discussion and negotiation over the last few years, have at least 
raised the level of mutual awareness. .. ,,88 

France and the Accord-Cadre 
As part of the effort to consolidate the association between Canada and Wes­
tern Europe, Prime Minister Trudeau made his first official visit there in Octo­
ber 1974, stopping in both Brussels and Paris. The trip to Paris was, on the 
one hand, plain recognition of France's importance in the context of Cana­
da's desire for an agreement with the European Community. The trip was also 
a reflection of Canada's firm commitment to full restoration of relations with 
the French. In the early 1960s Quebec's turn to France "for help in 
strengthening the French cultural fact" was an initiative at first supported by 
Ottawa, but a diplomatic game began that was "taken to extreme lengths" 
during the administration of President De Gaulle.P" The resulting strain in 
Franco-Canadian relations eased somewhat after the 1969 succession of Presi­
dent Pompidou and the 1970 election of an avowedly federalist government 
in Quebec, but the process of normalization was a very gradual one. 

Throughout the time of strain and transition, the survival and further 
development of the scientific connection assumed enormous political signifi­
cance. Even in the period from 1967 to 1969, when the Franco-Canadian 
relationship was at its most "troubled and bitter ... the Pearson and Trudeau 
governments deliberately sought to maintain contacts in areas of practical 
activity: an agreement on cooperation in military research and development 
was negotiated and the cultural agreement continued to function."?" The 
latter, a Type II framework with provision for scientific cooperation, had 
been signed in November 1965 as a direct response to the Franco-Quebec cul­
tural understanding concluded in February of that year. The federal agree­
ment had been intended originally as a framework to cover both Quebec and 
Canadian contacts, but as Quebec proceeded to develop its own autonomous 
links with France, the Canadian accord-cadre grew instead into a form of rival 
exchange. As an initial expression of the new attitude toward the political 
use and diplomatic value of official, formalized scientific relations, the 
Franco-Canadian framework agreement served as the model for later umbrel­
las. Like its successors, however, the accord-cadre has produced only limited 
scientific benefit, while proving to be an administratively burdensome and 
expensive form of bilateral cooperation. 

In the first few years of the umbrella's life, scientific activity was virtu­
ally non-existent. External Affairs had not yet established a scientific rela­
tions desk, and the lead division was cultural affairs. Federal officials noticed, 
nevertheless, that science and technology seemed to be playing an increasing­
ly important role in France's contacts with Quebec. To enlarge the content 
and enhance the scope of Franco-Canadian scientific involvement, therefore, 
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the National Research Council agreement with the Quai d'Orsay was conclud­

ed late in 1969, pursuant to and subsumed under the 1965 general agree­
ment. 91 Also in 1969, at their third meeting under the cultural umbrella, 

Canada and France created a scientific subcommission. The latter group was 
to meet and consult separately from the deliberations of the parent body in 
order to improve and develop further the scientific link. Hence at the sixth 
meeting of the Cultural Mixed Commission, the scientific subcommission met 
on 22 and 23 May 1973, prior to the meeting of the Mixed Commission itself 
on 24 and 25 May, to discuss cooperation within the more than 60 "themes 
scientifiques" identified up to that point, especially in the sectors that had 
been the focus of five recent Canadian missions: the environment, medical 
research and public health, agriculture, energy, mines and natural resources, 
and computers and communications.l" 

Some policy makers considered the mechanism of a subcommission to 
be inadequate, and felt that Canada should consider the possibility of signing 
a separate Type I science and technology umbrella. This idea, apparently sug­
gested by France some time after Canada's 1971 conclusion of a separate 
agreement with Belgium, was supported by MOSST but not by External 
Affairs. The latter agency seemed to view the initiative as another attempt by 
the recently formed science and technology ministry to establish itself inter­
nationally. Officials at External Affairs also tended to regard relations with 
France, even in the scientific sphere, as too sensitive politically for coordina­
tion by another department. They appeared concerned, moreover, that such a 
radical change in the structure of Canada's formal scientific association with 
France might invite a negative reaction from Quebec. A bureaucratic, politi­
cal, and diplomatic compromise was reached in October 1973 when represen­
tatives of Canada and France signed an Exchange of Notes elevating the status 
of the scientific subcommission to the effective level of the Mixed Commis­
sion itself. This action, which also fitted in with the Third Option and the 
approach to the Community, gave new me rit and import to scientific cooper­
ation by making it officially, at least, as consequential as cultural exchange. 

The change was symbolically significant but had almost no practical 
effect. External Affairs' scientific relations desk took over from cultural 
affairs the task of administering the scientific side of the accord-cadre, and 
stronger efforts were made to develop joint projects, particularly in techno­
logical fields with commercial potential like satellite research and computer 
applications. Some individual science-based departments - Agriculture, Com­
munications, and Health and Welfare, for example - were already extensively 
involved with France in exchanges of information and personnel, but the 
promotion of industrial cooperation had seemed more appropriate to an 
economic rather than a cultural agreement. Officials now sought to coordin­
ate more closely with Industry, Trade and Commerce to remedy the neglect. 
Despite the high priority assigned to relations with France, however, real 
collaborative substance still seemed difficult to generate. 

Two Canada-France space projects are sometimes cited as excellent 
examples of the possibilities for useful bilateral interaction, but the accord­
cadre had little to do with sparking either arrangement. The Franco-Canadian 
decision to construct a large optical telescope on top of an extinct volcano, 
in collaboration with the University of Hawaii, was as much the result of 
"historical coincidence" as of a desire for international cooperation.t" In­

deed, initial Canadian enthusiasm for the project was prompted by one Dom­

96 



iruon Observatory scientist's individual visit to Paris. Work was continued 
under the 1971 National Research Council exchange agreement with the 
Centre national de la recherche scientifique and eventually formalized in the 
tripartite Canada-France-Hawaii Memorandum of Understanding in October 
1973. Similarly, the exchange arrangement between the Canada Centre for 
Remote Sensing and the Centre national d 'etudes spatiales, credited as being 
pursuant to the 1965 general agreement, arose from primarily informal con­
tacts, including those engendered by Canada's cooperative interaction with 
the European Space Research Organization and its successor, European Space 
Agency. Space research is, in any case, a sector of vital national concern to 
France and exchanges with Canada in that field are recognized as being clear­
ly advantageous. Officials have sometimes lamented a lack of French willing­
ness to explore fully the potential for collaboration in other areas where 
Canada has not yet developed a comparable international reputation for ex­
pertise and excellence. (The French attitude may be changing. At the 1976 
meeting of the Mixed Commission France offered not a single proposal, but 
at the most recent gathering in May 1978, France put forward a number of 
ideas. Some, such as proposals for the technical testing of Hydrofoil and STOL 

technology, have commercial implications.) 

Occasionally, Canadians are made aware that the smooth conduct of the 
association with France, and the establishment of meaningful ties, seem more 
important to them than to the French. This perception, be it accurate or not 
overall, has tended to colour aspects of the science and technology relation­
ship. On the negative side, an apparent imbalance in the commitment to 
bilateral cooperation, combined with inadequate Canadian coordinating and 
monitoring mechanisms, may have resulted, at least sporadically, in a like im­
balance of benefits. On a more positive note, the overwhelming political 
significance of continued scientific cooperation with France has eased the 
financing dilemma, because the Department of External Affairs has been able 
to set up a special centralized funding arrangement. And while implementa­
tion of the French agreement has been basically just as difficult as the imple­
mentation of any other framework, many of the scientists and other officials 
responsible for carrying out the accord-cadre have seemed rather more toler­
ant of its scientific limitations and deficiencies than in the case of other 
umbrellas. 

Cooperation with Other OEeD Countries 
Canada has Type III defence science and atomic energy agreements in force 
not only with major scientific partners like Japan, Germany, and France, but 
also with smaller nations like Denmark, Greece, Finland, Norway, Italy, 
Spain, Sweden, and Switzerland. In other scientific and technological sectors, 
bilateral cooperation with countries in the latter group is carried on without 
benefit of formal agreement. Scientists at Agriculture Canada working on 
wheat breeding and cereal quality maintain contacts with Italy's Pasta Insti­
tute. The NRC post-doctoral fellowship program embraces researchers from 
many European nations, including Greece, Switzerland, and Denmark. Offi­
cials from Environment Canada engage in informal exchanges of information 
and visits with colleagues in Finland, Norway, and Sweden. EMR'S Canada 
Centre for Remote Sensing has offered occasional assistance and advice to 
Telespazio, its Italian counterpart. Indeed, most of the science-based agencies 
- along with IT&C which sponsors missions and seeks collaborative possibili­
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ties in various advanced industrial sectors - arc involved in different forms of 
ad hoc bilateral exchange with numerous countries in Europe. 

A much greater volume of cooperation in science and technology 
amongst Canada and most non-American, non-Commonwealth members of 
the OECD takes place in the context of various multilateral involvements. The 
extent of Canadian participation in a vast network of international organiza­
tions totally or partially concerned with scientific or technological matters is 
a subject lying considerably beyond the scope of this study. A 1973 Science 
Council Report listed Canadian membership in 17 separate United Nations 
agencies and in 44 other intergovernmental organizations, yet even this 
accounting is incornplete.l" It does not include NATO'S Committee on the 
Challenges of Modern Society, on which Canada has served for almost a 
decade, or NATO'S civilian Science Committee, "a model for how interna­
tional collaborative science can work.,,95 Neither does the Science Council 

tally encompass the large number of international organizations created since 
1971 as a response to the development or enhanced significance of new scien­
tific and technological issues: for example, the International Energy Agency, 
Commonwealth Youth Program, UN Committee on Science and Technology 
for Development, the UN Environment Program, the Senior Advisors on 
Science and Technology, and Senior Advisors on the Environment of the 
Economic Commission for Europe. Under the aegis of all these and many 
more organizations, as well as within such OECD forums as the Committee for 
Scientific and Technological Policy, Canadians collaborate on a substantive 
level with representatives from the other industrialized nations that comprise 
the Organization for Economic Cooperation and Development. Some officials, 
experienced in both the bilateral and multilateral forms of international 
scientific relations, have advanced a suggestion that appears to merit further 
study. They submit that in many cases, the multilateral form is the more 
advantageous, and that Canadian collaboration with the French or the Ger­
mans, among others, seems more productive when it takes place within an 
international organization rather than under an umbrella. 
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Canadian government participation in international science and technology 
from the end of World War II through to the mid-1960's seems, in retrospect, 
an involvement of manageable proportions. Analysis of the period before 
1965 reveals only 21 Type III agreements, with activity in that category con­
fined to just three sectors - atomic energy (11), space (6), and defence science 
(4). Two additional agreements, one Type II (the 1944 cultural arrangement 
with Brazil), and one Type IV (the 1959 NRc/Soviet Academy Exchange), 
were also in force. The only government agencies responsible for adminis­
tration of formal science and technology agreements were the National Re­
search Council, Department of National Defence (or Defence Research Board), 
Ministry of Transport, and Atomic Energy of Canada Limited. Other depart­
ments were involved on an informal basis, but commitments were undertaken 
solely in accordance with individual departmental needs, interests, and re­
sources. Trade and Commerce engaged in a certain number of export-oriented 
technical exchange programs with countries like the Soviet Union; the science­
based departments carried out cooperative research programs or exchanged 
information with counterpart agencies in the United States or United King­
dom; and External Affairs supported various technical assistance projects in 
Commonwealth developing nations. But in all cases, the scope of the activity 
was limited and could be pursued on a relatively small scale with a minimum 
of interdepartmental consultation. 

The 1965 conclusion of a Type II cultural and scientific agreement with 
France marked the beginning of a great expansion in Canada's international 
science and technology relationships. By 1971, Canada had negotiated similar 
arrangements with other countries, and a new category of agreement had 
emerged - the Type I general science and technology umbrella. These agree­
ments, requiring the participation of a dozen or more federal government 
agencies, created a level of involvement so extensive that management and co­
ordination grew difficult. Canadians also began to exchange science and 
technology missions in this period, and to embark on other kinds of informal 
bilateral interaction. In little more than a decade, the number of Type III 
agreements tripled. A new Type IV agreement was concluded on an average 
of one every 20 months. Seventy per cent of the 81 international science and 
technology agreements listed in the Appendices were signed between 1965 
and 1978. Multilateral relationships also proliferated at a rapid pace as Cana­
dians found themselves increasingly committed to international resolution of 
globally significant science and technology issues in newly emergent policy 
areas like space, the oceans, the environment, and energy. The growth of 
interdependence and accompanying changes in the international system, com­
bined with an expanding perception of science and technology as a valuable 
national attribute which could be employed abroad in the pursuit of various 
domestic objectives, led Canada into a complex net of new external responsi­
bilities. 

The Agreements 
International scientific collaboration has long served as a useful expression of 
friendship, and its promotion continues to further the integration of the 
world scientific community. But scientific and technological ends seem better 
served when cooperation takes place outside the structure of formal bilateral 
agreements. The least successful form of collaboration appears to be the Type 
I or II umbrella or framework accord. The two agreements with the Soviet 
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Union and their counterparts with France, Belgium, Germany, Japan, and the 
Communities have provided very little, to date, in the way of useful ex­
changes. The Belgo-Canadian case clearly demonstrates that an agreement 
cannot, simply by means of its existence, generate scientific or technological 
cooperation. Strong complementary interests and capabilities are an impor­
tant precondition. Yet if those interests and capabilities exist, then an um­
brella arrangement is usually not required. Canadian collaboration with Ger­
many on development of an undersea system looks at first glance like an 
excellent example of the sort of joint endeavour that can be generated by an 
agreement, yet the project could probably have been initiated and carried 
through quite easily without benefit of an umbrella. Indeed, the cumbersome 
organizational structure of an agreement can sometimes impede the collabo­
rative process and actually hinder what it was meant to accomplish. The Rus­
sian umbrellas and perhaps the framework accord with the Communities may be 
justified by the fact that they are facilitative, but Type I and II agreements 
still seem to be an unnecessarily burdensome, inefficient, expensive, and 
time-consuming form of cooperation. 

Type IV general exchange agreements negotiated by the National Re­
search Council with counterpart agencies abroad are a less costly and cumber­
some form, but they too appear to engender few scientific or technical ad­
vantages. Like a Type I or II umbrella accord, a Type IV agreement is some­
times facilitative, and often diplomatically significant, but benefits for 
Canadian scientists seem difficult to generate. Reciprocity in terms of quality 
of personnel and facilities is not always attained, and exchanges of informa­
tion with countries like Brazil, Czechoslovakia, or the Soviet Union tend to 
be one-sided. The political results may be commensurate with the investment 
in time, money, and effort, but the scientific 0lltput has not been great. 

The Type IIIcategory of international science and technology agreement 
is the only category that offers strong potential for exchanges of real scienti­
fic or technological value. This category, encompassing all 27 Canadian­
American agreements and 36 bilateral agreements with 24 countries and the 
European Community, is too large for generalization. Some agreements are 
productive; others are not. Many agreements have benefited Canada; others 
seem open to question. For instance, the atomic energy arrangements with 
developing countries like India or Pakistan were obviously intended for the 
scientific-technical benefit of the non-Canadian partner, but which partner 
has derived the greater advantage in the atomic energy agreements with 
Japan, Italy, or Germany? Similarly, has Canada gained a fair exchange in the 
defence science agreements with Denmark and Norway, the medical science 
program with China, or the Hawaii telescope project with France? A com­
plete assessment would seem to require case studies within each science or 
technology sector, studies that lie outside the scope of this publication. 
Nevertheless, analysis of the different types of agreement clearly reveals that 
a Type III arrangement in any sector stands a better chance of success than 
agreements in other categories. Type I, II, and IV agreements are all oriented 
toward various forms of general cooperation. A Type III agreement is more 
likely to yield results simply because it is directed toward achievement in a 
specific field or work on a particular project. 

Whether a Type III agreement assumes the form of an interagency Mem­
orandum of Understanding or an intergovernmental Exchange of Letters, the 
probability of success is greatly enhanced if a history of science and technol­
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ogy cooperation already exists. If two countries have previously engaged in 
some form of productive scientific interaction, they will have better under­
standing of each other's capabilities and limitations. Cultural barriers, where 
these are important, will have been mitigated and channels of communication 
established. Some of the implementing mechanisms will already be in place. 
The Belgian case demonstrates that a protracted period of informal visit and 
exchange, of getting acquainted, should generally precede the signature of a 
formal agreement. The mission technique, first employed in the initiation of 
science and technology relations with Japan and China, offers one means of 
demonstrating high-level interest in another country while avoiding an inflex­
ible commitment. Indeed, difficulties encountered in the implementation of 
existing agreements, together with diminishing government resources, soon 
made the exchange of missions, or the even simpler ad hoc exchange of in­
dividuals and information, the preferred method for investigating new areas 
of potential science and technology cooperation. If reciprocal needs, mutual 
concerns, or complementary capabilities lead to a joint project, and policy, 
legal, or financial complexities arise, then a formal agreement can be signed. 
Many of the Type III agreements listed in the Appendices, including those 
negotiated with the United States, evolved in this fashion. 

Canadian government experience to date strongly suggests that scientific 
or technological benefits are best attained when bilateral activities are initi­
ated through informal channels. Formal agreements should be contemplated 
only after a joint venture takes shape, when domestic or foreign policy con­
siderations, financial obligations, or the intricacies of international law de­
mand it. A formal accord may also be demanded by the political requirements 
of the other country, but in all instances, an agreement for general coopera­
tion should be avoided. The implementing mechanism should be kept as 
simple as possible, and activities should be pursued in a few, very carefully 
defined, preselected areas. Canada's existing, unproductive agreements could 
probably not be abrogated without serious diplomatic repercussions. Most of 
the agreements are, in any case, of some political significance. Nevertheless, 
when they come up for renewal, officials should try to reduce the burden 
they impose by injecting some flexibility into the proceedings, and revising 
arrangements in ways that will encourage more direct interaction between 
individuals or agencies, leading to better scientific or technological results. 

Political vs. Technological Sovereignty 
As the inventory of cooperation shows, Canadians signed science and technol­
ogy agreements in anticipation of more than scientific or technological bene­
fits. Like the United States, the United Kingdom, France, West Germany, and 
other advanced countries, Canada viewed the development of international 
science and technology relations as a useful mechanism for achieving various 
economic or political objectives. In initiating exchanges with each other, and 
especially with countries in Eastern Europe, Asia, and Latin America, the 
industrialized nations sought to expand trade and secure entry to new mar­
kets, to strengthen relations with particular governments, and to enhance 
their images abroad. In many cases, significant political benefits have accrued. 
By encouraging the growth of scientific and industrial links with the Soviet 
Bloc, the nations of the West contributed to the normalization of relations 
and fostered detente. By trading on its scientific and technical knowledge, 
Canada, followed by the United States and others, helped open the door to 
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China. By engaging in cooperative science and technology programs with 
poorer countries, the advanced nations carried out part of their international 
political commitment to the developing world. The anticipated economic 
gains, however, have generally been slow to materialize. In most instances, 
science and technology agreements have done little to penetrate markets or 
stimulate trade. In Canada's case, certainly, the commercial and economic 
benefits have been minimal. It may be too early to judge the Type II economic 
agreements with the European Community (1976), Japan (1976), and Brazil 
(1977), but earlier Type I and II framework accords appear to have produced 
few, if any, trade benefits. Some less formal arrangements seem no more ad­
vantageous. For instance, officials worked hard in industrial and scientific 
exchange programs with China to portray Canada as a technologically sophis­
ticated exporter of manufactured goods, yet over the last two years for which 
figures are available, the volume of trade has decreased. 

Other industrialized nations, in sharing with Canada some of the same 
motivations for participation in international science and technology, encoun­
tered similar disappointments and problems. Even the United States, with all 
its resources, began to feel overextended and to suggest, in the Congressional 
study cited earlier, that agreements for cooperation in science and technology 
might be more disadvantageous than profitable. The sudden multiplication of 
intergovernmental activities and of multilateral commitments within various 
international forums posed an unaccustomed burden on all advanced countries. 
The merging of science policy with foreign policy and its accelerated dif­
fusion across traditional departmental lines taxed organizational structures 
everywhere, and generally created policy confusion. An ever-deepening 
involvement in science and technology exchange was obviously not an ex­
clusively Canadian phenomenon. All industrialized countries were compelled 
to cope with the strains and meet the new obligations it imposed. In some 
respects, nevertheless, the Canadian experience was unique. 

The six policy objectives set out in the Trudeau government's 1970 
White Paper on foreign relations - peace and security, sovereignty and inde­
pendence, social justice, economic growth, an enhanced quality of life, and a 
harmonious natural environment - are probably shared in a general way by a 
number of countries. Many nations, without publicly or even consciously 
articulating a similar policy, have linked the development of international 
relations, including relations in science and technology, with achieving some 
or all of these goals. Yet in their definition of these national objectives, and 
in their insistence on a closer harmony between the domestic and foreign 
applications of policy, Canadians were perhaps exceptional. The Canadian 
interpretation of, and emphasis on, the sovereignty theme was also atypical, 
for it encompassed two very special Canadian concerns - the influence of the 
United States and the impact of the "quiet revolution". The complexity of 
"living distinct from, but in harmony with, the world's most powerful and 
dynamic nation," and the "multifaceted problem of maintaining national 
unity," were described by the White Paper as the "two inescapable realities, 
both crucial to Canada's continuing existence." If the country was "to thrive 
as an independent state," officials would have to take note of the "special 
requirement" brought on by Canada's "particular situation." This require­
ment would be satisfied, in large measure, by development of relations with 
countries other ,than the United States, and by maintenance of Canada's 
"distinct identity, including particularities of language, culture, custom and 
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institution."! The inventory of international cooperation in science and 
technology described in this study delineates the ways in which the Trudeau 
government employed Canadian knowledge and expertise abroad as a means 
of furthering these interests. 

The two case studies, however, illustrate most clearly the effects of 
the government's foreign policy framework on the conduct of Canada's 
international science and technology relations. The White Paper noted that 
most policy decisions involve "hard choices which require that a careful bal­
ance be struck" in evaluating various interests and advantages. "Trade-offs" 
are sometimes inevitable.? Analysis of the decision-making process leading to 
the general agreement with Belgium and the space shuttle agreement with the 
United States suggests an underlying policy conflict of deeper significance. In 
retrospect, it appears that officials were being asked to make a choice, in 
essence, between political and technological sovereignty. In 1975, the Science 
Council declared the need for "a technological sovereignty consistent with 
international interdependence." To replace "technological imbalance," 
Canadians 

"must develop an appropriate amount of original technology, "high as 
well as "low" ... and apply it vigorously. We need to stimulate innova­
tion in secondary manufacturing industry. We must add shrewd inter­
national collaboration ... and recognize also that public purchasing 
policies could be a powerful tool for promoting domestic technological 
development.,,3 
The Belgian agreement is obviously not an example of "shrewd inter­

national collaboration" directed toward achievement of Canadian techno­
logical sovereignty. On the contrary, the Belgian agreement was directed 
toward Quebec and the preservation of one aspect of Canadian political 
sovereignty. Officials hoped it would add to industrial development, but 
knew when they signed the accord that Belgium would have less to offer 
than most other European countries. The space shuttle agreement, on the 
other hand, appeared to fulfill all the requirements for attainment of techno­
logical sovereignty in a high-technology field of vital importance to Canada. 
Yet the decision was long delayed, in part because of the concern with 
another aspect of political sovereignty - the need to develop at least some 
measure of countervailing influence to the American orientation. 

The attainment of technological sovereignty should not be incompatible 
with the attainment of political sovereignty. Indeed, the two concepts are 
complementary. The conflict to date has been rooted not in their mutual 
exclusiveness, but in confusion among policy makers. The period of most 
rapid expansion in Canada's international science and technology relations 
- of formal agreements with Belgium, Germany, and the Soviet Union, of 
missions to China and Japan, of new interactions through numerous other 
bilateral and multilateral channels - coincided both with experimental alter­
ations in the science policy structure, and with firm new directions in the 
organization of foreign policy. In spite of a widespread recognition of Canada's 
need "to frame and implement a coherent science policy.?" domestic scienti­
fic and technological requirements were less clearly articulated than external 
objectives. In those areas where the two concerns merged, consequently, 
foreign policy goals tended to predominate. 

Over the last few years, the demands of science policy and foreign policy 
have been combined and organized with greater effectiveness, yet serious 

104 

,
 



difficulties remain. There is nothing wrong with the idea of engaging in inter­
national science and technology for internal political or economic reasons. 
If an involvement develops from this kind of motivation, however, then it 
should be supported as a diplomatic rather than scientific exchange. The 
science-based agencies should not be asked to fund such activity at the ex­
pense of their own priorities. When ICISTR, the Interdepartmental Committee 
on International Science and Technology Relations, was created in 1975 
intragovernmental coordination improved, but the Comittee's role has be­
come more reactive than developmental. Continuity is still lacking and recent 
internal changes now also cast doubt on the competence and hence credi­
bility of the lead department. A monitoring system is still needed. Decision 
making is too diffused. International science and technology is conducted in 
the absence of any real organizational centre, and questions of policy always 
devolve on this lack of a focal point for the formulation of an integrated 
Canadian approach. Officials will have to resolve this problem if they hope to 
direct Canada's ever-expanding participation in international science and 
technology toward achievement of either political or technological sove­
reignty. 
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APPENDIX A 

Bilateral Science and Technology Agreements with Countries other 
than the United States 
Each agreement is listed alphabetically by country, beginning with Argentina 
and ending with Yugoslavia. The list includes one trilateral - the Canada/ 
France/Hawaii Memorandum of Understanding. The agreements have been 
classified according to four basic types: 

I General agreements for cooperation in science and/or technology 
II Economic or cultural agreements that include provision for coop­

era tion in science and technology 
III Agreements in specific scientific or technological fields or covering 

particular projects 
IV General exchange or cooperation agreements between specified 

science agencies 
Type III agreements are further classified by their science or technology 

sector. No entry in the "Responsible and/or Signatory Agencies" column 
indicates that the agreement is intergovernmental rather than interagency 
in nature, and/or that no particular department was specified as responsible 
for its implementation. If an agreement has no Canada Treaty Series number, 
it is either not intergovernmental in status or, in a very few cases, too recent 
to have been published. Agreements with developing countries pertaining 
solely to technical assistance are excluded. 
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Country or 
Supranational 
Entity Type 

Type III Science 
or Technology 
Sector 

Responsible 
and/or 
Signatory 
Agency 

Title and/or 
Description Date 

Canada Treaty 
Series 
Reference No. 

Argentina III Atomic Energy AECL/CNEA Exchange of Notes Between the Government of 
Canada and the Government of Argentina 
Constituting An Agreement Concerning 
Nuclear Cooperation 

20 December 1973 
10 September 1974 
In force 
12 September 1974 

1974/33 

Argentina III Atomic Energy Agreement Between the Government of Canada 
and the Government of the Argentine Republic for 
Cooperation in the Development and Application 
of Atomic Energy for Peaceful Purposes 

Signed and in force 
30 January 1976 

1976/12 

Australia III Atomic Energy Agreement Between the Government of Canada and 
the Government of the Commonwealth of Australia 

4 August 1959 
In force 7 October 

1959/18 

for Cooperation in the Peaceful Uses of Atomic 
Energy 

1959 

Australia III Space NRC/ 
Department 
of Defence 

Agreement Between the Government of Canada 
and the Government of Australia concerning the 
use of the Woomera range for launching a Canadian 
sounding rocket for scientific investigations 

1975 

Belgium II Cultural Agreement Between the Government of 
Canada and the Government of the Kingdom of 
Belgium. Article VI, which refers to the expansion 
of "cooperation in the field of scientific research as 
well as in the training of administrative and technical 
personnel," was supplanted by the 1971 agreement. 

Signed 8 May 1967 
In force 5 March 
1968 

1968/3 

-
Belgium I Agreement Between the Government of Canada and 

the Government of the Kingdom of Belgium on 
Scientific, Industrial and Technological Cooperation 

Signed and in force 
21 Apri11971 
Renewed 1976 

1971/3 

0 
\0 



0 Responsible 
Country or Type III Science and/or Canada Treaty 
Supranational or Technology Signatory Title and/or Series 
Entity Type Sector Agency Description Date Reference No. 

Brazil II Exchange of Notes between Canada and Brazil Signed and in force 1944/15 
Constituting an Agreement for the Promotion of 24 May 1944 
Cultural Relations between the Two Countries. 
Refers to the encouragement and facilitation of the 
exchange of the "scientific and technical 
publications." 

Brazil IV NRC/CNPq Exchange of Scientists Agreement Between 29 August 1968 1968/12 
the National Research Council of Canada and Funded by CIDA 
the Conselho Nacional de Pesquisas from 12 July 1973 

to July 1978 

Brazil II Memoranda of Understanding establishing January 1977 
programs of bilateral cooperation in a number of 
scientific and technological fields, and creating a 
mechanism for tripartite cooperation with 
developing countries 

China III Medical Agreement on Cooperation in Medical Science October 1973 
Science/ and Health Care between Canada and the People's 
Public Health Republic of China 

Czechoslovakia IV NRC/SVUM Agreement on the Exchange of Scientists 24 June 1969 
Between The National Research Council of Canada Renewed 1973 
and The Academy of Sciences of Czechoslovakia 

Denmark III Defence Science Exchange of Notes concerning the exchange of 30 May and 25 1968/17 
defence science information July 1968 

European III Atomic Energy AECL/ Agreement Between the Government of Canada Signed 6 October 1959/22 
Atomic EURATOM and the European Atomic Energy Community For and 18 November 
Energy Cooperation in the Peaceful Uses of Atomic Energy 1959 
Community In force 18 

November 1959 



Country or 
Supranational 
Entity Type 

Type III Science 
or Technology 
Sector 

Responsible 
and/or 
Signatory 
Agency 

Title and/or 
Description Date 

Canada Treaty 
Series 
Reference No. 

European 
Communities 

II Framework Agreement For Commercial and 
Economic Cooperation Between Canada and the 
European Communities 

Signed 6 July 1976 
In force 1 October 
1976 

1976/35 

European 
Space 
Research 
Organization 

III Space DOC/ESRO Exchange of Notes Between the Government 
of Canada and the European Space Research 
Organization concerning cooperation on advanced 
space technology (with Memorandum of 
Understanding) 

Signed and in 
force 18 May 1972 

1972/19 

European 
Space 
Agency 

III Space CCRS/ESA Memorandum of Understanding Between the Canada 
Centre for Remote Sensing and the European Space 
Agency on Cooperation in Remote Sensing 

1976 

Finland III Atomic Energy Agreement Between the Government of Canada and 
the Government of the Republic of Finland concerning 
the uses of nuclear material, equipment, facilities and 
information transferred between Canada and Finland 

Signed 5 March 1976 
In force 15 August 
1976 

1976/27 

France III Defence 
Science 

Exchange of Notes Between the Government of 
Canada and the Government of France concerning 
the exchange of defence science information 

Signed and in force 
25 May 1962 

1962/7 

France II Cultural Agreement Between the Government of 
Canada and the Government of the French Republic 

Signed and in force 
17 November 1965 
Scientific Relations 

1965/21 

Section modified by 
Exchange of Notes, 
23 October 1973 

---
France III Atomic Energy AECL/CEA Agreement Between Atomic Energy of Canada Limited 

and the Commissariat l'energie atomique for the 
exchange of information in the field of heavy water 

15 October 1968 

reactors 



tv 
Country or 
Supranational 
Entity Type 

Type III Science 
or Technology 
Sector 

Responsible 
and/or 
Signatory 
Agency 

Title and/or 
Description Date 

Canada Treaty 
Series 
Reference No. 

France IV NRC/Quai 
d'Orsay 

Exchange Agreement Between the National 
Research Council of Canada and the Government 
of the French Republic 

19 November 1969 Pursuant to 
1965/21 

France IV NRC/CNRS Agreement on Scientific Cooperation Between the 
National Research Council of Canada and the 

March 1971 

Centre national de la recherche scientifique 

France III Space NRC/CNRS/ 
University 
of Hawaii 

Memorandum of Understanding among the Centre 
national de la recherche scientifique of France, 
the National Research of Canada and the University 
of Hawaii concerning the installation and operation 
of a large optical telescope on Mauna Kea, Hawaii 

25 October 1973 
Revised February 
1976 

Tripartite, inter­
governmental 
agreement pending 

France III Space CCRS/CNES Arrangement between the Canada Centre for 
Remote Sensing and the Centre national d'etudes 
spatiales establishing scientific and technical coop­
eration programs in fields of airborne and satellite 
systems, data processing, and applications 
develo pmen t. 

30 November 1976 

Germany III Atomic Energy Agreement and Exchange of Notes Between the 
Government of Canada and the Government of the 

Signed 11 and 18 
December 1957 

1957/29 

Federal Republic of Germany for Cooperation in the 
Peaceful Uses of Atomic Energy 

In force 18 December 
1957 

Germany III Defence 
Science 

Exchange of Notes Between the Government of 
Canada and the Government of the Federal Republic 
of Germany concerning the exchange of information 
relating to defence science 

Signed 21 and 28 
August 1964 
In force 28 September 
1964 

1964/18 

~ I
 
-------~
 



Responsible 
Country or Type III Science and/or Canada Treaty 
Supranational or Technology Signatory Title and/or Series 
Entity Type Sector Agency Description Date Reference No. 

Germany III Space Exchange of Notes Between the Government of Canada Signed and entered 1968/21 
and the Government of the Federal Republic of into force 15 November 1969/13 
Germany Constituting an Agreement Concerning the use 1968 1972/14 
of the Churchill research range Amended and/or ex­ 1973/26 

tended by further agree­
ments, 8 July 1969; 28 
April 1972; 7 and 29 
June 1973 
In force 1 July 1973; 
September 1975 

Germany I Agreement Between the Government of Canada and Signed 16 April 1971 1971/52 
the Government of the Federal Republic of Germany In force 28 June 1971 
on Scientific and Technical Cooperation Renewed June 1976 

Greece III Defence Science Memorandum of Understanding Between the Govern- Signed 17 and 18 July 1962/12 
ment of Canada and the Government of Greece for the 1962 
Exchange of Information in Defence Science In force 18 August 

1962 

India III Atomic Energy Agreement Between the Government of Canada and Signed and in force 16 1963/10 
the Government of India relating to the Rajasthan December 1963 1966/27 
atomic power station and the Douglas Point nuclear Amended 16 December 
generating station 1966 

Iran III Atomic Energy Agreement Between the Government of Canada and Signed 7 January 1921 1973/2 
the Imperial Government of Iran for Cooperation in In force 10 April 1973 
the Peaceful Uses of Atomic Energy 

....... 

....... 
w 



.........
 

.........
 
+:>. 

Country or 
Supranational 
Entity 

Italy 

Japan 

Japan 

Japan 

Japan 

Japan 

Korea 

Type 

III 

III 

III 

III 

IV 

II 

III 

Type III Science 
or Technology 
Sector 

Atomic Energy 

Atomic Energy 

Atomic Energy 

Oceanography/ 
Transportation 

Atomic Energy 

Responsible 
and/or 
Signatory 
Agency 

AECL/CNEN 
and ENEL 

AECL/ 
Japanese 
Atomic Energy 
Agency 

TDA (DOT) 
Canada/PHRI 
Japan 

NRC/JSPS 

Title and/or 
Description 

Cooperation Agreement Between Atomic Energy of 
Canada Limited and the Comitato Nazionale di 
Energia Nucleare and the Ente Nazionale per l'Energia 
Elettrica 

Agreement and Exchange of Notes Between the 
Government of Canada and the Government of Japan 
for Cooperation in the Peaceful Uses of Atomic Energy 

Agreement on the Exchange of Information Relating 
to Nuclear Reactors Between Atomic Energy of Canada 
Limited and the Japanese Atomic Energy Agency 

Memorandum of Understanding Between the Canadian-
Transportation Development Agency and the Japanese 
Ports and Harbours Research Institute on Joint 
Cooperation in Research on Offshore Structures 

Agreement on Scientific Cooperation Between the 
National Research Council of Canada and the Japan 
Society for the Promotion of Science 

Framework Agreement for Economic Cooperation 
Between the Government of Canada and the 
Government of Japan 

Agreement Between the Government of Canada and 
the Government of the Republic of Korea for 
Cooperation in the Development and Application of 
Atomic Energy for Peaceful Purposes 

~-------~
 

Date 

1970 
Renewed 1975 for an 
additional five years 

Signed 2 July 1959 and 
27 July 1960 
In force 27 July 1960 

September 1971 

27 April 1974 
Terminated 1977 

22 May 1975 

21 October 1976 

Signed and in force 
26 January 1976 

Canada Treaty 
Series 
Reference No. 

1960/15 

1976/11 



... 
.'lIIIIIII 

Responsible 
Country or Type III Science and/or Canada Treaty 
Supranational or Technology Signatory Title and/or Series 
Entity Type Sector Agency Description Date Reference No. 

Norway III Defence Science 

Pakistan III Atomic Energy 

Pakistan III Atomic Energy 

Spain III Atomic Energy 

Sweden III Atomic Energy 

Sweden III Defence Science 

Switzerland III Atomic Energy 

...... 

...... 
VI 

Exchange of Notes Between the Governments of 
Canada and Norway Concerning the Organization of 
the Canada-Norway Defence Science Information 
Project 

Agreement Between the Government of Canada and 
the Government of Pakistan for Cooperation in the 
Peaceful Uses of Atomic Energy 

Agreement Between the Government of Canada and 
the Government of Pakistan Relating to the 
Construction of the Karachi Nuclear Power Station 

Agreement Between the Government of Canada and 
the Government of Spain for Cooperation in the 
Peaceful Uses of Atomic Energy 

Agreement Between the Government of Canada and 
the Government of Sweden for Cooperation in the 
Peaceful Uses of Atomic Energy 

Agreement Between the Government of Canada and 
the Government of the Kingdom of Sweden Concerning 
Defence Research, Development and Production 

Agreement Between the Government of Canada and 
the Government of the Confederation of Switzerland 
to Provide for Cooperation in the Peaceful Uses of 
Atomic Energy 

Signed and in force 1960/11 
24 May 1960 

Signed 14 May 1959 1960/14 
In force 18 July 1960 

Signed and in force 1965/26 
24 December 1965 

Signed 8 September 1964 1965/7 
In force 14 May 1965 

Signed 11 September 1962/19 
1962 
In force 6 December 
1962 

Signed and in force 1975/2 
3 February 1975 

Signed 6 March 1958 1958/8 
In force 31 July 1958 1964/25 
Renewed 26 November 1969/9 
1964 with effect from 1971/44 
31 July 1963 
Renewed 23 April 1969 
with effect from 31 July 
1968 
Renewed 1 December 
1971 with effect from 
1 August 1971 



-
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Country or 
Supranational 
Entity 

Taiwan 

Union of Soviet 
Socialist 
Republics 

Union of Soviet 
Socialist 
Republics 

Union of Soviet 
Socialist 
Republics 

Union of Soviet 
Socialist 
Republics 

Union of Soviet 
Socialist 
Republics 

Type 

III 

III 

III 

I 

II 

IV 

Responsible 
Type III Science and/or 
or Technology Signatory 
Sector Agency 

Atomic Energy	 AECL/ 
Atomic 
Energy 
Council 

Atomic Energy	 AECL/State 
Committee 

Metallurgy	 EMR/State 
Committee 

NRC/Academy 
of Sciences 

Title and/or 
Description 

Agreement entered into by Atomic Energy of Canada 
Limited to supply a nuclear research reactor to the 
Atomic Energy Council of Taiwan 

Agreement for Cooperation in the Peaceful Uses of 
Atomic Energy between Atomic Energy of Canada 
Limited, a Canadian Government Agency, and 
the State Committee of the USSR for the Utilization 
of Atomic Energy 

Exchange Agreement Between the Mines Branch of 
Energy, Mines and Resources, a Canadian Government 
Agency, and the State Committee of the USSR for 
Science and Technology 

Agreement Between the Government of Canada and 
the Government of the Union of Soviet Socialist 
Republics on Cooperation in the Industrial Application 
of Science and Technology 

General Exchanges Agreement Between the Government 
of Canada and the Government of the Union of Soviet 
Socialist Republics 

Agreement on Scientific Cooperation Between the 
Cooperation Between the National Research Council of 
Canada and the Academy of Sciences of the USSR 

Date 

September 1969 

24 January 1964 
Ex tended by a Protocol 
27 May 1968 
Renewed for a further 
five years, 27 May 1973 

June 1965 

Signed and in force 
27 January 1971 
Renewed 1976 

Signed and in force 
20 October 1971 
Renewed 1976 

Signed September 1972 
In force 1 January 1973 
Renewed 1975 
This agreement replaced 
the original NRC/ 
Academy of Sciences 
arrangement set forth in 
an Exchange of Letters 
in 1959. 

Canada Treaty 
Series 
Reference No. 

1971/3 

1971/40 

is 
1



Responsible 
Country or Type III Science and/or Canada Treaty 
Supranational or Technology Signatory Title and/or Series 
Entity Type Sector Agency Description Date Reference No. 

Union of Soviet III Arctic Sciences Joint memorandum confirming the establishment of 24 February 1972 
Socialist cooperation in Arctic science 
Republics 

Yugoslavia IV NRC/FCCSA Protocol Between the Federal Council for the 30 September 1965 
Coordination of Scientific Activities of the Socialist This protocol had no 
Federal Republic of Yugoslavia and the National terminal date, but is 
Research Council of Canada considered no longer 

valid. 

Yugoslavia Exchange of Letters Between Canada and the Socialist 3 November 1971 
Federal Republic of Yugoslavia concerning the 
encouragement of further contacts and exchanges in 
science and technology, and in the industrial application 
of science and technology 

---....l 



Appendix B 

Science and Technology Agreements with the United States 
Canadian-American science and technology agreements are all of a Type III 
classification - agreements in specific scientific or technological fields or 
covering particular subjects. They are listed by science and technology sector, 
and sublisted by chronology. The list includes one trilateral - the Canada/ 
United States/European Community Memorandum of Understanding on 
Aerosat. 

In its 1972-1973 survey of Canada's science and technology relationship 
with the United States, the Ministry of State for Science and Technology 
listed 24 formal treaties and agreements. Mossr included four defence 
arrangements and two regulatory agreements (one on the construction of a 
LORAN-C station and one on uranium safeguards) that are excluded here. 
Mossr also included four agreements that are extensions or modifications of 
earlier treaties. On our list, amendments are integrated with the original 
treaty and regarded as parts of a single agreement. The status of the remaining 
11 intergovernmental agreements, and the three interagency memoranda of 
understanding additionally culled from the MOSST survey, is up-dated where 
necessary. Ten new agreements have been signed, or are about to be signed, 
since MOSST completed the review, and to their list we are also adding three 
agreements concluded before 1973, for a total of 27. 

118 



Canada 
Treaty 

Science and Series 
Technology Responsible and/or Reference 
Sector Signatory Agency Title and/or Description Date No. 

Atomic Energy	 AECL and Eldorado 
Mining and Refining 
Ltd./US Atomic 
Energy Commission 

Atomic Energy	 AECL/USAEC­
ERDA 

Atomic Energy	 AECL-AECB­
Ontario Hydro/ 
AEC-USACDA 

Environment International 
Joint Commission 

Agreement for Coopera- Signed 15 1955/15 
tion Concerning Civil Uses June 1955 1957/8 
of Atomic Energy be- In force 1959/16 
tween the Government 21 July 1960/17 
of Canada and the Govern- 1955 1962/10 
ment of the United States Amend-
of America ment signed 

26 June 
1956 
In force 
1 March 
1957 
Further 
amended 27 
July 1959, 
14 July 
1960,11 
July 1962 
In effect 
to 13 July 
1980 

Memorandum of Under- 1960 
standing between Atomic Terminated 
Energy of Canada Limited 1976 and 
and the US Atomic Energy replaced by 
Commission providing for a similar 
the exchange of informa- MOU be­
tion and personnel and tween AECL 
cooperative research in the and AEC's 
development of heavy- successor, 
water moderated reactors the Energy 

Research 
and Deve­
lopment 
Agency 

TRUST Program. A co- Program 
operative research program terminated 
studying the applicability 1976 
of tamper-resistant un- Replaced 
attended safeguard tech- by an 
niques, developed by the AECL­
US Arms Control and AECB/ 
Development Agency, to IAEA 
on-power fuelled reactors arrange­

ment with 
US parti ­
cipation on 
an ad hoc 
basis 

Agreement Between Signed and 1972/12 
Canada and the United in force 
States of America on 15 April 
Great Lakes Water 1972 
Quality 
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Canada 
Treaty 

Science and Series 
Technology Responsible and/or Reference 
Sector Signatory Agency Title and/or Description Date No. 

Environment Ministry of Trans­ Exchange of Notes Be­ Signed and 1974/22 
port/U.S. Coast tween the Government of in force 19 
Guard Canada and the Govern­ June 1974 

ment of the United States 
of America Concerning a 
Joint Marine Pollution 
Contingency Plan 

Seismology Defence Research Exchange of Notes Be­ 18 May 1965/10 
Board/U.S. tween the Government of and 28 and 1968/7 
Advanced Research Canada and the Govern­ 29 June 1974/41 
Projects Agency ment of the United States 1965 
(ARPA) of America Concerning Modified 

the Contin uing Operation and extend­
in Canada of Mobile ed 27 June 
Seismic Observatories 1968,19 
(Project Vela Uniform) December 

1974 
In effect 
1 July 
1974 to 30 
June 1977 

Space DRB/NASA Exchange of Letters Be­ 25 August, 
tween the Defence Re­ 18 Novem­
search Board and the ber and 16 
National Aeronautics December 
and Space Administra­ 1959 
tion for cooperation in 
a joint venture to explore 
the ionosphere by means 
of satellites (Alouette) 

Space DOT/NASA Memorandum of Under- MOU,4 1963/13 
standing Between the and 25 
Department of Transport April 1963 
and the National Aero- Exchange 
nautics and Space Admin­ of Notes, 
istration Concerning the 13 and 23 
Testing and Experimental August 
Communications Satellites, 1963 
and an Exchange of Notes 
Constituting an Agreement 

Space DOT/NASA Exchange of Notes Be­ 28 Decem­ 1962/21 
tween Canada and the ber1962 1964/20 
United States of America Terminated 
Concerning a Cooperative 4 February 
Program for the Establish­ 1964 
ment and Operation of a 
Command and Data Acqui­
sition Station in Canada to 
serve an Operational 
Meteorological Satellite 
System being established 
by the United States 
(NIMBUS) 
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Canada 
Treaty 

Science and Series 

Technology 
Sector 

Responsible and/or 
Signatory Agency Title and/or Description Date 

Reference 
No. 

Space NRC/NASA Exchange of Notes Be- Signed and 1960/19 
tween Canada and the in force 
United States of America 24 August 
Concerning the Establish­ 1960 
ment of a Satellite Track­
ing Station near St. 
John's, Newfoundland 

Space NRC/DOD Exchanges of Notes Be­ 14 June 1960/12 
(USAF) tween the Government of 1960 1965/9 

Canada and the Govern- Amended 1970/32 
ment of the United States and extend-1973/25 
of America Concerning ed 11 June 
the Joint Use, Operation 1965,18 
and Maintenance of the December 
Churchill Research 1970,29 
Range June 1973 

Extended 
June 1976 
for a fur­
ther three 
years 

Space DRB/NASA Memorandum of Under­ MOU,23 1964/6 
standing Between the December 1970/14 
Canadian Defence Re­ 1963 
search Board and the Exchange 
National Aeronautics of Notes, 
and Space Administration 6 May 
for cooperation in a joint 1964 
program of ionospheric Amended 
research by means of 11 May 
Satellites (ISIS), and an 1970 
Exchange of Notes Con­
stituting an Agreement 

Space RCAF/USAF Exchange of Notes Be- Signed 29 1966/30 
tween the Government of September 1969/22 
Canada and the Govern- and 6 
ment of the United States October 
Concerning the Establish­ 1966 
ment of a Cooperative In force 6 
Meteorological Rocket October 
Project at Cold Lake, 1966 
Alberta Amended 

and ex­
tended 24 
April 1969 

Space lTC/NASA Exchange of Notes Be­ 19 October 1970/27 
(Aeronautics) tween the Government of and 10 1975/10 

Canada and the Govern- November 
ment of the United States 1970 
of America Concerning Extended 
Joint Participation in the 24 March 
Augmentor Wing Flight 1975 to 
Test Project 1 July 

1977 
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Canada 
Treaty 

Science and Series 
Technology Responsible and/or Reference 
Sector Signatory Agency Title and/or Description Date No. 

Space NRC/NASA Exchange of Notes Be- Signed 20 1972/4 
tween the Governments December 1974/38 
of Canada and the United 1971 and 
States Concerning the 23 Febru-
Establishment and Opera­ ary 1972 
tion of a Temporary Space Extended 
Tracking Facility in New­ 26 Novern­
foundland in connection ber 1974 to 
with Project Sky lab 30 June 

1976 

Space EMR(CCRS)/ Exchange of Notes Be- Signed and 1971/19 
NASA tween the Government of in force 1976/21 

Canada and the Govern­ 14 May 
ment of the United States 1971 
of America constituting Amended 
an Agreement Concerning and extend-
a Joint Program in the ed 22 
Field of Experimental March 1976 
Remote Sensing from In effect 
Satellites and Aircraft from 14 
(ERTS/Landsat) May 1975 

for a period 
of five 
years 

Space DOC/NASA Memorandum of Under- Signed 1971/14 
standing Between the 21 and 27 
Department of Communi- April 1971 
cations of Canada and In force 
the National Aeronautics 27 April 
and Space Administration 1971 
of the United States of 
America for Cooperation 
in an Experimental Com­
munications Technology 
Satellite Project (CTS), 
and Exchange of Notes 
Constituting an 
Agreement 

Space DOC/FAA/ESA Memorandum of Under- August 
standing on a joint 1974 
program of experimenta­
tion and evaluation using 
an Aeronautical Satellite 
capability (Aerosat) be­
tween the Government of 
Canada, the United States 
Federal Aviation Adminis­
tration, and the European 
Space Research 
Organization 

Space Exchange of Notes Con­ 4 October 
cerning Studies of the and 12 
Earth's Magnetosphere, December 
Carried out by launching 1974 
two Black Brant rockets 
in January 1975 from the 
DEW Station at Cape 
Parry, NWT 

122 



Canada 
Treaty 

Science and Series 
Technology Responsible and/or Reference 
Sector Signatory Agency Title and/or Description Date No. 

Space DOE/NOAA Memorandum of Under- October 
standing Between Environ- 1975 
ment Canada and the 
National Oceanographic 
and Atmospheric Admin­
istration Concerning the 
National Environment 
Satellite Service, Inland 
Waters Directorate, Envi­
ronmental Management 
Service GOES Data Collec­
tion Program 

Space NRC/ERDA Exchange of Notes on 25 Novem­
"Operation Periquito," ber 1975 
a barium plasma probe In force 
of the magnetospheric through 
cleft, carried out by September 
rocket launches and 1978 
related experiments at 
Cape Parry, NWT 

Space EMR(CCRS)/ 
NASA Memorandum of Under- In effect 

standing Between the for 15 
Canada Centre for Remote months, 
Sensing and the National 1975/1976 
Aeronautics and Space 
Administration Concern­
ing the Retransmission of 
Hydromet Data, and the 
Landsat Follow-up 
Program 

Space NRC/NASA Memorandum of Under- MOU,9 
standing Between the and 18 July 
National Research Council 1975 
and the National Aero- Exchange of 
nautics and Space Admin- Notes, 23 
istration for a Cooperative June 1976 
Program Concerning the 
Development and Procure­
ment of a Space Shuttle 
Attached Remote Mani­
pulator System, and an 
Exchange of Notes Con­
stituting an Agreement 

Space NRC/NSF Exchange of Letters Be­ August 
tween the National Re­ 1976 
search Council and the 
National Science Founda­
tion on cooperation in 
balloon flight technology 
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Canada 

Science and 
Treaty 
Series 

Technology Responsible and/or Reference 
Sector Signatory Agency Title and/or Description Date No. 

Space	 CCRS and 
Agriculture Canada/ 
NASA, DOA, and 
NOAA 

Space CCRS/NASA 

Transportation MOT/DOT 
(and 
Aeronautics) 

Memorandum of Under­
standing for Cooperation 
in the Development of a 
Global Crop Inventory 
System (LACIE) between 
the Canada Centre for 
Remote Sensing and Agri­
culture Canada and the 
National Aeronautics and 
Space Administration, the 
US Department of Agricul­
ture, and the National 
Oceanographic and Atmos­
pheric Administration 

Memorandum of Under­
standing for Cooperation 
in the development of a 
"proof-of-concept" all­
weather oceanographic 
Sa tellite (SEASAT) 

Memorandum of Under­
standing Between the 
Ministry of Transport and 
the Department of Trans­
port on a joint program 
of transportation research 
and development involving 
V/STOL; high-speed 
ground transportation; air 
navigation and air traffic 
control equipment; trans­
portation safety; technolo­
gical forecasting and infor­
mation systems 

March 
1978 

September 
1978 

June 
1970 
Continuing 
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