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5 January 1979
 

Dr. Claude Fortier,
 
Chairman,
 
Science Council of Canada,
 

Dear Dr. Fortier,
 
This report is the culmination of three years work by the Science Council's
 
Industrial Policies Committee. The Committee was officially formed in March 
1976 in response to a concern amongst members of Council about the prob­
lems facing Canadian industry, in particular, the relationship between Cana­
da's declining technological capability and the deteriorating performance of 
the country's manufacturingfirms. The Committee's work has addressed both 
short range research on the immediate impact of government policies on 
industry's innovative capacity and longer range research concerning the struc­
ture of Canadian industry and the implications for Canada's technological 
competitiveness. In the former case, the Committee made recommendations 
to the federal government in the autumn of 1976 concerning incentives for 
industrial R&D. Later the Committee commissioned studies on assistance pro­
grams for industry in other countries and on tariff protection. 

In its longer range research, the Committee initiated a major study on the 
structure of manufacturing industry in Canada. This resulted in a paper, pub­
lished in October 1977, Uncertain Prospects: Canadian Manufacturing In­
dustry 1971-1977, which highlighted some of the current problems of manu­
facturing in Canada. A background study which analysed the causes for the 
decline of Canadian industry, written by Dr. J. M. Gilmour and Professor 
J. N. Britton, was published in October 1978 under the title The Weakest 
Link: A Technological Perspective on Canadian Industrial Underdevelopment. 

As Chairman of this large and energetic committee, I wish to mention that 
the considerable efforts and contributions of the members, individually and 
collectively, were invaluable. In addition, the direction provided by Council 
Members added significantly to this Report. The diligent and effective efforts 
of Council staff made the total project possible and they deserve much credit 
for the quality of the publication. 

The Report which follows draws together much of the work published by 
the Committee in order to provide an analysis of the current problems of 
Canadian industry and to set out a series of policy objectives which the Com­
mittee believes will help to address these problems. These policy objectives 
are directed to the provincial and federal governments as well as Canadian 

!~~1.!~t~y.. 
You will readily appreciate that industrial policy is currently the subject 

of intense concern and considerable controversy in terms of the analysis of 
problems and the solutions required. The Industrial Policies Committee of 
Council has discussed both problems and solutions with considerable energy 
and has witnessed some level of constructive dissent. Doubtless, the subse­
quent public debate will also amplify and reflect the various views which have 
been expressed in Committee. Nevertheless, the Committee commends its 
proposals to both the Council and the country. 

Yours sincerely, 

J. A. Pollock,
 
Chairman,
 
Science Council Industrial Policies Committee.
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Abstract 
The Canadian economy is faced with a serious crisis which is manifest in high 
unemployment, persistent trade imbalances, and a falling currency. These im­
mediate problems reflect a deeper crisis in the structure of Canadian industry, 
and in particular, manufacturing, which precedes the recent recession in the 
Western economies. 

High levels of technological and managerial truncation, and relative tech­
nological backwardness have placed Canadian industry at a particular disad­
vantage in light of the substantial changes taking place in world economies. 
The advanced industrial nations are moving into more technologically ad­
vanced forms of production - the "new" industrial revolution. This trend 
threatens to outpace the innovative capacity ofCanadian industry to such an 
extent that our manufactured products will no longer be competitive with 
those of our principal trading partners. Further, a number of developing 
countries with lower labour costs are moving into many of the conventional 
areas of industrial activity (e.g., assembly manufacturing operations), thus 
threatening to displace a significant number of Canada's traditional manufac­
turing activities through increased price competition. To maintain a high 
wage, high employment economy in the face of growing foreign competition, 

it is vital that Canada overcome the structural and technological weaknesses of »<:> 

its industry, quickly and effectively. A rebuilding of Canada's industrial struc­
ture as well as improving its technological capability is required. 

The Science Council believes that these objectives can be met most effec­
tively if Canada implements an industrial strategy based on the principle of 
technological sovereignty: a strategy stressing the development of a technolo­
gical capability in Canadian industry which would enable full participation in 
the "new" industrial revolution. Implementation of such an industrial stra­
tegy would require four initial policy objectives: 1) increase the demand for 
Canadian technology within the industrial system; 2) expand Canadian indus­
try's potential to develop technology; 3) strengthen the capacity for the ab­
sorption of technology at the level of the firm; 4) increase the ability of 
Canadian firms to import technology under conditions favourable to Canada. 
The adoption of these objectives, in conjunction with those measures neces­
sary to improve the business climate in Canada, would be a positive step 
toward rebuilding the Canadian economy. 
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Preface 
The Science Council of Canada last addressed the condition of Canadian 
manufacturing industry in 1971 when it published Report No. IS, Innovation 
in a Cold Climate. Since then, the precipitious decline in Canadian manufac­
turing has continued. For this reason, Council again turns to the problems of 
our manufacturing industry in order to analyse the causes of its decline and 
to suggest a broad framework of policy remedies. 

Given the serious and wide ranging crisis facing Canadian manufacturing, 
Council focusses the recommendations in this Report, Forging the Links: A 
Technology Policy for Canada, upon those problems of Canadian industry 
linked to its use of technology. Increasingly in the future, opportunities for 
Canadian industry will lie in its ability to utilize advances in science and tech­
nology effectively. However, Council also appreciates that many of the prob­
lems of Canadian industry are connected with the general absence of a 
healthy business climate and economic environment. It is important, there­
fore, that these issues be taken up as rapidly as possible by the responsible 
public agencies if the problems facing Canadian industry are to be tackled in 
a realistic manner. 

Many of the recommendations in this Report imply the need for govern­
ment action. While this may seem unfashionable in a period when many are 
calling for a withdrawal of government from the marketplace, we feel that 
such recommendations recognize the realities of a situation which exists in 
most industrial economies. Government spending in Canada now accounts for 
over 40 per cent of GNP. Much of this expenditure is essential to the function­
ing of an advanced industrial economy. Thus, regardless of further reductions 
in public spending, it seems likely that governments will continue to have a 
substantial impact on the nature of economic activity in Canada for the fore­
seeable future. 

The issue is not, therefore, whether to expand the role of government, but 
rather how to ensure that government influences on the economy are used 
constructively to assist in economic growth and development. Every tool at 
our disposal must be used to ensure the regeneration of Canada's industrial 
base. This implies a constructive role for governments in the regeneration 
process: a role which becomes even more important in light of the fact that 
governments in other countries are harnessing their industrial capacities to 
meet their own economic problems. If Canada does not emulate them, Cana­
dians will find themselves at a serious trade disadvantage, both in terms of 
meeting competition from imports and expanding our exports. 
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I. Introduction
 

13 



The Canadian economy is exhibiting signs of serious structural weakness. Cur­
rent economic problems such as high unemployment and persistent current 
account deficits highlight the importance of a strong industrial base to pro­
vide Canada with the quantity and quality of jobs and the level of exports 
needed to maintain a high standard of living in an increasingly competitive 
world climate. 

The Science Council has long been concerned with the health of the Cana­
dian industrial system because the wise utilization of science and technology 
is intimately linked to the prosperity of the industrial system which must use 
and support it. For this reason, Forging the Links stresses the need for close 
linkages between industrial policies designed to create a strong economy 
capable of adapting to rapidly changing international economic conditions 
and the articulation of a coherent technology policy for Canadian industry. 
The Science Council believes that the maintenance of Canada's high standard 
of living lies, in large measure, on the ability to restructure the economy using 
the fruits of both indigenous and foreign technology. Failure to accomplish 
this objective under changing international economic conditions will pro­
gressively reduce the quantity and scope of employment opportunities in 
Canada to such an extent that Canadians will return to their traditional role 
of "hewers of wood and drawers of water". Thus, Council advocates an indus­
trial strategy which stresses a technology policy based on technological 
sovereignty*: a policy which seeks to influence the selective development and 
use of technology in the industrial system so that the maximum benefits of 
economic activity in Canada are realized for Canadians. Only by increasing 
our ability to influence the direction and use of technological change in the 
economy can Canadians ensure that the adaptation to shifting international 
economic circumstances is accomplished in a manner consistent with maximiz­
ing the advantages to our domestic economy. 

The symptoms and causes of Canada's industrial decline are outlined in 
this Report.** In order to meet the challenge posed by the decline of Cana­
dian industry, Council suggests a series of policies based on technological 
sovereignty. These policies are illustrative of the types of initiatives which can 
be taken by decision-makers in the articulation of an industrial strategy. 
Council commends them to federal and provincial governments, and to the 
private sector as a first step in the long process of reversing Canada's decline 
as an industrial economy. 

Symptoms of Industrial Decline 

Canada's present economic problems are not short-term. Their origins precede 
the current recession in the western economic system. Indeed, while many 
other countries are suffering from the effects of international recession, 

* A nation can be said to be technologically sovereign when it has the ability to develop
 
and control the technological capability necessary to ensure its economic, and hence its
 
political, self-determination. See, Science Council of Canada, "Technological Sovereign­

ty: A Strategy for Canada", Eleventh Annual Report, 1976-77, p. 26.
 
** For a more detailed study of the issues, see John N. H. Britton and James M. Gil­

mour, Background Study No. 43, The Weakest Link: A Technological Perspective on
 
Canadian Industrial Underdevelopment, Science Council of Canada, Supply and Services
 
Canada, Ottawa, 1978.
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Canada seems unique in the degree to which the long-term causes of struc­
tural weakness are/he result of policies of its own making - policies which 
have guided Canadian industrial development since well before World War II. 

An examination of some of the key economic indicators show quite 
clearly that the trend to industrial failure goes back to the early part of the 
1950s and, indeed, in terms of its causes, even further. Canada's international 
trade has reflected this pattern for a considerable period of time. For ex­
ample, since 1950 Canada has had a surplus on current account in only four 
years. In addition, the long-term decline of the Canadian economy has also 

begun to manifest itself in other, more dramatic ways. Nowhere has its com­
petitive weakness become more obvious than in Canada's declining share of 
world exports. 

In 1970 Canada's share of world exports stood at 6.1 per cent.' As shown 
in Figure 1.1, our share of world trade had slipped to 4.4 per cent by 1975. 
(The most recent year for which statistics are available.) This drop was partic­
ularly significant in light of the fact that during this period most industrial­
ized countries managed to hold their share constant or increase it. 2 While a 
loss of 1.7 per cent of world trade over five years may not seem significant, 
its impact on the Canadian economy in terms of the value of lost exports is 
catastrophic. If Canada had managed to hold its share of world trade from 

1970 to 1975, domestic exports in 1975 would have been $13.0 billion more 
than they actually were. This figure represents almost 40 per cent of the value 
of Canada's exports in 1975! It is difficult to estimate what effect this failure 
has had on domestic employment, but the influence on the recent high levels 
of unemployment must have been substantial. 

Figure I.1-Canada's Share of World Exports, 1970-1975 
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Sources: United Nations, Statistical Yearbook, United Nations, New York; United 
Nations, Yearbook of International Trade Statistics. New York: United Nations, various 
years. 
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Significantly, Canada's declining share of world trade was also matched by 
a sharp fall in its share of world exports of manufactured goods. Canada is, in 
effect, being pushed out of the market by stronger trading partners. For 
example during the period 1970 to 1975, Canada's share of world trade in 
manufactures dropped from 5.6 to 3.8 per cent (see Figure 1.2). During the 
same period, Japan's share of world trade in manufactures grew from lOA to 
12.1 per cent, France's share increased from 7.7 to 9 per cent, Germany's 
share increased from 17.6 per cent to 18.1 per cent, and Sweden's share in­
creased from 3.0 to 3.1 per cent. 3 If Canada had been able to maintain its 
1970 level, let alone increase it, an additional $8 billion worth of exports 
would have been gained in 1975 alone. 

Figure I.2-Canada's Share of World Manufactured Exports, 1970-1975 
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Source: United Nations, Statistical Yearbook, United Nations, New York; United Na­
tions, Yearbook of International Trade Statistics, New York, various years. 

Some observers of Canada's economic performance have viewed with a 
certain indifference the decline in Canada's industrial and manufacturing 
capability. They claim it only indicates that, like the United States, Canada is 
moving into a post-industrial economy with the bulk of employment concen­
trated in the service sector. (While the concept of post-industrialism may 
appeal to some since there are many people working in service occupations 
today, it is inappropriate to the .present Canadian economic context.) Much 
of our service employment in Canada is directly related to the health of 
manufacturing industry. A recent study completed for the Science Council 
demonstrated that about a fifth of all service employment in Canada is direct­
ly linked to manufacturing and resource extraction activities." For every 100 
jobsin manufacturing, for example, 33 jobs are directly generated in services: 

]'hed_ependence of service employment upon industrial employment has 
been growing steadily over the past decade. Thus, Canada's industrial decline 
has implications not only for jobs in industry, but for service employment as 
well. Indeed, many experts" predict that because of technological change the -
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production of goods will likely decrease the demand for non-industrially 
related services. Further, there is a growing tendency for manufacturing oper­
ations to require inputs from outside sources that are traditionally classed as 
services but nonetheless essential to the production process (e.g., consulting 
engineers, design services, advertising and marketing, and various types of 
sophisticated financial services). 

Figure I.3-Imports as a Percentage of Total Spending on Goods in Canada 
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Source: Statistics Canada, National Income and Expenditure Accounts, Cat. No. 13-201 
Supply and Services Canada, Ottawa; The Canadian Balance of International Payments 
Cat. No. 67-201, Supply and Services Canada, Ottawa, various years. 

Equally disturbing has been the tendency for imports to capture an in­
creasingly large share of Canada's domestic markets. From 1970 to 1977 the 
proportion of the Canadian market served by imports grew from about 26 per 
cent to just over 31 per cent (see Figure 11.3). Although Canada's volume of 
exports has grown as the world economy expanded, it is steadily losing its 
place in the world trading hierarchy and, at the same time, is surrendering 
domestic markets to foreign competitors. This situation can only be described 
as a massive failure of the country's industrial system. 6 

These large scale indicators of failure mask even more serious structural 
changes in the Canadian economy which show an increasing weakness in ad­
vanced industrial sectors. Indeed, these changes indicate that_~a})~da is 
moving away from an industrialized economy back to one based on the ex­
port of raw materials. 
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The Science Council and an Industrial Strategy 

The relationship between the health of science and the health of the indus­
trial system was recognized in early Science Council reports and made explicit 
in 1971 with the publication of Report No. 15, Innovation in a Cold Climate, 
which addressed the problems of the Canadian manufacturing industry. 

In that Report, Council summarized the reasons for its advocacy of a 
national industrial strategy. The rationale centred on two issues; first, the 
need to overcome the structural problems facing Canadian industry due to its 
poor innovative capacity and the constraints placed upon it by the size and 
nature of the Canadian market; and second, the implications for Canada's 
standard of living and for the opportunities for meaningful and substantial 
levels of employment, if manufacturing activity were to decline further. In 
Council's view the only way to surmount these problems would be to develop 
a coherent industrial strategy. The Report stressed the necessity of involving 
both government (federal and provincial) and industry in the process of devel­
oping and implementing such a strategy. 

Since 1971 two other Council Reports have addressed aspects of a poten­
tial industrial strategy. In 1975, Re29Jt No. 24 focussed on the problem of 
the transfer of technology from government laboratories to industry. 7 In this 
Report, Council introduced the principle of technological sovereignty which 
is based on the recognition that if Canadian industry is to develop success­
fully, it must have a sufficient indigenous and independent technological base 
from which to exploit national strengths effectively. The Report stressed the 
importance of this principle in an economy that was substantially foreign­
owned and where industry would suffer in international markets without the 
capacity to develop an indigenous technology and offer distinctive products 
to the global marketplace. 

Two years later, in Report No. 26, Looking Northward, Council drew 
attention once again to the need for technological sovereignty. The Report 
stated that unless Canada evolves an indigenous technology to develop the 
North, Canadians would lose the ability to shape a northern development 
strategy which is harmonious with national needs and with the special prob­
lems and opportunities of the natural and human resources of that region. 

With this Report, Forging the Links, Council once again addresses the 
problems outlined in Innovation in a Cold Climate. Canadian industry has 
deteriorated further and the urgency for an industrial strategy has become 
more pressing. Many of Canada's manufacturing industries are in serious 
decline. Over the past seven years foreign ownership and control over the 

'\ economy has remained at levels without parallel in any other developed
) country and has resulted in a greater level of truncation* of the Canadian 

industrial system. This truncation has weakened the economy's competitive 
position in world markets and undermined our indigenous technological 

* Truncation occurs in a foreign-owned firm when many of the functions necessary for 
it to pursue independent commercial objectives are absent, and located in a parent com­
pany abroad. These functions can include any aspect of the productive process, from R 
and D to marketing, but are generally those which have an impact on important aspects 
of the firm's operations - the goods it produces, the markets it serves, etc. If many 
firms in an economy are truncated, the economy itself takes on the characteristics of the 
individual firm, and becomes dependent, and technically and commercially backward. 
For a fuller discussion of truncation and its implications, see pp. 37-39 of this Report. 
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capabilities still further. In addition, changes in the structure of the world 
economy threaten our already feeble international position. 

Past Industrial Policies 

Canada has had an industrial policy if one accepts the definition of such a 
policy as simply a collection of measures directed at industry; however, if the 
more rigourous definition of industrial policy as an integrated set of comple­
mentary measures embodying both strategic economic and industrial objec­
tives is taken, then clearly Canada has not had a coherent industrial strategy." 

The first recent attempt to establish an industrial policy occurred in 1963 
when the new Liberal government of Lester B. Pearson established a federal 
Department of Industry. Designed to operate initially in tandem with the 
Department of Defence Production and, like it, organized along sectoral lines, 
the mandate of new department was to look after the growth, productivity 
and employment opportunities of the manufacturing and processing indus­
tries. It was staffed by experienced public servants and former industry 
executivesvUnfortunately, much of the department's work was concerned 
with the administration of aspects of a regional development policy, a fact 
which deflected attention from industrial restructuring and resulted in some 
confusion about the objectives of industrial development policy." 

Because of a desire on the part of the government to rationalize industrial 
policy and prevent an overlapping of departmental responsibilities, thc.~ De­
partrnent of Industry was merged with the Department of Trade and Com­
l1!erc~_~.~~??l0 The new department, the Department of Industry, Trade 
and Commerce (ITe) , was given a mandate to "further growth, productivity, 
employment opportunities, and the prosperity of the Canadian economy 
through the efficient development of Canada's manufacturing and processing 
industries, and the expansion of trade and tourism." However, while the 
overall objectives were ambitious, actual success in the development of an 
industrial policy was questionable despite the attempt to rationalize the pro­
cess by creating a single department responsible for all industrial and trade 
affairs and the substantial investment in industrial assistance programs. The 
reasons for the lack of support within the federal government for industrial 

.policy over the past 10 years can be attributed to a number of factors. 

r Institutional Problems 
As a new department in the Ottawa hierarchy, the Department of Industry 
was ill eq~!p'pe.~to Sp?f1s()~af!1ajor push to industrial development and make 
it a primary element of federal government policy. In merging the Depart­
ment of Industry and the Department of Trade and Commerce, the objective 
of industrial development was fused with the mandate to encourage the ex­
pansion of Canada's trade and exports, of the older, larger and more presti­
gious department. This resulted in the dilution of policy attention to specific 
industrial problems and shifted the emphasis of industrial policy into a 
broader trade policy framework. In addition, even the new larger department 
did not have full control of policy development or the delivery of support 
for industry. 

Over the intervening years, many other federal departments and agencies 
have come to playa role in the development of industrial policy. For exam­
ple, the departments of Finance, Consumer and Corporate Affairs, Supply 
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and Services, Environment, Regional Economic Expansion, Communications, 
and Energy, Mines and Resources have all had significant inputs in the evolu­
tion of government policy toward industry. Further, other departments have 
not emphasized deliberate encouragement of industrial development. For 
example, the departments of Consumer and Corporate Affairs, and Environ­
ment have been primarily concerned with regulating industry - a factor 
which often inhibits industrial growth. The result has been the emergence of 
a number of diverse, and in many cases, inconsistent policies. 

:;! Policy Priorities 
A second factor is the rather low priority which industrial policy as such has 
had in terms of the government's general economic policy concerns. While a 
number of the symptoms of industrial decline have been a matter of concern 
to government policy makers, there has been no attempt to develop policies 
to attack its underlying structural causes. Consequently, Canada has had 
policies during the 1960s to encourage full employment, high economic 
growth, stability of prices and a viable balance of payments, along with an 
emphasis on regional development policy. All such policies were based on the 
assumption that Canada was an industrially strong country which could ex­
pect high and continued rates of economic growth for the foreseeable future. 

During the 1960s, some government policies placed emphasis on creating 
an R&D push, that is to say, concentration on supplying technology to 
industry through, for example, government laboratories, or in the form of 
financial assistance for R&D. The government's intention appeared to be that 
by offering R&D opportunities and facilities the technological capacity of 
Canadian industry would be improved. Unfortunately, such policies ignored 
an important structural problem of Canadian industry: its truncation (a result 
of high levels of foreign ownership) as well as the lack of sufficiently concen­
trated markets - factors responsible for the lack of a demand "pull" for 
technology in Canadian industry. 

A much more pessimistic view of Canada's economic prospects is evident 
in the 1970s, and consequently governments have focussed on two major 
issues: inflation and unemployment. Unfortunately, these issues have been 
tackled as isolated phenomena and not as symptoms of larger structural 
difficultie~. When the issue of the wider ranging causes of high inflation and 
unemployment has been addressed, blame has been placed principally on 

changing, short-term international conditions such as the recent recession in 
the global industrial system caused by the 1973 OPEC price increases. 

)'	 Lack of Commitment 
A third factor which has discouraged the emergence of an industrial strategy 
has been the official attitude of the federal government. There can be little 
doubt that many senior officials within the government are reluctant either to 
embark on an exercise involving a comprehensive review of industrial struc­
ture or to develop a coordinated industrial strategy to tackle Canada's eco­
nomic problems. This reluctance reflects some of the real difficulties of de­

veloping such a coherent program in Canada. The difficulty ofobtaining 
federal-provincial cooperation on an overall industrial strategy and the sheer 
enormity of the restructuring effort required, are two of the major stumbling 
blocks. It would seem that the government regards the situation as too com­
plex and has decided instead to rely on a number of ad hoc policies of finan­

20 



cial support to industry and the promise of freer trade emerging from the cur­
rent GATT negotiations, to act as the major stimulus for Canadian industrial 
regeneration. 

There would seem to be an ideological aversion on the part of federal offi­
cials to become involved in any policy which requires government coopera­
tion with industry. As a resul t of official commitments to laissez-faire, govern­

ment has failed to solve the serious problems now facing Canadian industry. 
In contrast, many foreign governments (particularly in Europe and the Far 
East) are not the least reluctant to intervene directly and comprehensively 
in their economies to achieve international trading advantages for their domes­
tic industries. Canadians, on the other hand, formulate economic policy as if 
Canada were in a world of market economies. The reality is that many coun­
tries are moving progressively toward "political" economies in which market 
forces are manipulated for strategic national purposes.l! Partial recognition 
of this fact is evident in the federal government's recent establishment with 
industry of 23 sector working parties to advise the government on industrial 
policy. However, this initiative has not been sufficient to fill the policy 
vacuum created by the reluctance of the federal government to formulate or 
to implement an industrial strategy. This is particularly worrying given that a 
number of provincial governments have moved to establish their own indus­
trial strategies in an attempt to assure the future of industries within their 
jl!A~dictions. There is, therefore, the distinct possibility that the Canadian 
economy will become increasingly balkanized. 
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II. Increasing Vulnerability
 
in a Changing World
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Nature of Canada's Economic Decline 

Trade Failure 
While the symptoms of industrial decline in the Canadian economy are readi­
ly obvious in the trade figures presented at the beginning of this Report, these 
general figures mask the factors underlying that decline. If we disaggregate 
these data, it become's possible to isolate some of the principal features of 
Canada's industrial failure. 

On examining Canada's trade performance, two priflcipal,treIlc!..Lirnrne­
diately become evident; first, a generally weak position on invisible trade, and 
second, an even more serious degeneration of trade in manufactured goods 

at:l~._~!~~-!echnology items. 

Invisible Trade 
Invisible trade, generally, refers to payments between countries for such non­
material items as transport services, tourism, investment income and pay­
ments for financial services. Most developed countries have a surplus on their 
invisible trading account largely attributable to earnings on items such as 
foreign investment, payments for financial services (banking and insurance), 
and the provision of licences and patents. As such, a positive balance of pay­
ments in invisible trade is usually a good indicator of the degree to which the 
country's industrial system is advanced. While not all industrial countries have 
a surplus, Canada is notable among industrialized countries in the relative 
magnitude of its deficit in invisibles and the relatively small size of its receipts 
on invisible trade. For example, in 1977, Canada's deficit in invisible trade 
was $6984 million; a figure over twice as large as our surplus that year in 
merchandise trade (i.e., trade in raw and processed materials and manufac­
tured goods). In terms of receipts earned on invisible trade, the true depen­
dency of the Canadian economy becomes even more apparent. In 1971, of 25 
industrial countries Canada ranked last in terms of the percentage contribu­
tion of invisibles to over-all trade receipts.' While in recent years the invis­
ibles trade account has also been adversely affected by the large number of 
Canadians travelling abroad, this outflow still accounted for only one-quarter 
of the 1976 deficit. 

A substantial part of the weakness on our invisible trade can be attributed 
to the degree of foreign ownership in Canada. For example, almost half of the 
deficit on invisible trade is due to the remission of profits, "(fi~dends and 
jnterest to foreign firms, and individuals. Furthermore, a large proportion of 
the payments for services from abroad, (over $1.4 billion in 1976) were due 
to . the import of services by subsidiaries of foreign-based multinational 
~~rpor~~ions.2 

Trade in Manufactured Goods and High-Technology Items 
While our trade in invisibles has been in a serious and consistent deficit, the 
immediate impression of Canada's merchandise trade is one of continuous 
balance of payments surpluses. For example, since 1960 Canada has generally 
I:!..aiL'! surplus in merchandise trade. However, this surplus has been main­
tamed only through substantial exports of crude and processed resource ma­
terials (e.g., oil and gas, minerals, pulp and paper, agricultural products, and 
fish). In contrast, as can be seen in Figure ILl, Canada has been running a 
consistent and growing deficit in our trade in manufactured goods, thus 
effectively cancelling any gains in the resource sector. 
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Figure ILl-Major Components of Canada's Trade Balance, Selected Years 
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Sources: Statistics Canada, Canada Year Book, Cat. No. CSll-202, Supply and Services 
Canada, Ottawa; and, The Canadian Balance of International Payments, Cat. No. 67-201, 
Supply and Services Canada, Ottawa, selected years. 

A more detailed examination of the nature of our balance of payments 
deficit in manufactured commodities gives further cause for concern. As 
shown in Figure II.2, Canada currently has a trade surplus only in those areas 
of manufacturing utilizing low to medium technology.* The greater part of 
this surplus is generated by resource-based industries. However, those sectors 
of manufacturing utilizing high technology have been in a serious deficit 
situation for some time. In fact, the deficit in high-technology manufactures 
has been so large it has effectively dragged our overall trade in manufactured 
goods into a sizeable deficit position. This trend is particularly disturbing 
because the greatest potential for industrial growth and improvement in job 

* Examples of low-technology industries include: furniture, most textiles, and wearing 
apparel. 

Examples of medium-technology industries include: household appliances, smelting 
and refining, pulp and paper. Significantly, it is these medium-technology resource-based 
industries from which the bulk of our current balance of payments surplus is obtained. 

Examples of high-technology industries include: electronics, aerospace, chemicals, 
etc. 
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quality lies in high-technology manufactures. Recent studies of high-tech­
nology industries in the United States indicate that technology-intensive 
industries grew 45 per cent faster in terms of output, and 88 per cent faster 
in terms of employment generation, than ordinary manufacturing industry. 
In addition, high-technology industries had a greater than average propensity 
for export growth." 

Figure II.2-Canada's Trade Balance in Manufactured Products 
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Unfortunately, our trade deficit in high-technology manufactures has also 
been paralleled by the growing dominance of high-technology imports in our 
domestic market. For example, the percentage of the domestic market served 
byhigh-technology foreign imports has increased from 32 per cent in 1960 
tQ._gver 50 per cent in 1975. Not only are we failing to exploit growing 
export markets in an expanding form of industrial activity, but we also seem 
resigned to allow foreign suppliers to take advantage of the opportunities 
that exist within Canada. 

This decline in industrial capability is clearly seen when comparing the 
growth <If the proportion of finished manufactures in Canada's overall ex­
ports to that of other industrial countries. From 1965 to 1970, the propor­
tion of Canada's exports categorized as finished manufactures rose by 3.2 
per cent." In contrast, the increase was 11.3 per cent in Denmark; in France 
5.5 per cent; in Mexico 16.8 per cent; in Sweden 10.8 per cent; in Ireland 
7.9 per cent; and in Norway 6.6 per cent. By comparison with virtually all the 
West European countries and a number of non-European countries, Canada 
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Figure II.3-0ccupational Composition: Selected Industries 
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fell behind through its abnormally slow rate of industrialization. This is partic­
ularly significant because the 1960s were generally regarded as a "golden era" 
for the expansion of Canadian manufacturing.' 

Declining Employment Opportunities 
The general weakness of the country's trade performance, particularly in the. 
more advanced sectors, is also mirrored in employment trends and in the 
structure of Canadian industry.
 
- Looking at employinentchanges in the Canadian economy, Canada, like
 
many countries, has experienced a shift from blue-collar to white-collar
 
occupations. However, in Canada this trend differs markedly from other
 
countries in several important respects.
 

1. The shift from blue- to white-collar occupations has been more rapid 
and has proceeded from a smaller absolute base of blue-collar workers. 

2. In most industrialized countries the shift to white-collar employment 
has involved a significant upgrading of the labour force. This has not occurred 
to the s~!TIe exten~ i~ Canada where the shift into white-collar employment 
has a low scientific and technological component and a regretably large in­
crease in low skill occupations such as sales and clerical work." 

3. Further, any shift in the workforce into quaternary employment (i.e. 
professional, technical, managerial and administrative positions) has been 
disproportionately directed to education and other social service areas (health 
and welfare). In Canada, the transfer of management, scientific and profes­
sional workers into manufacturing industry has been proportionately low 
when compared with other sectors of the economy and has lagged significant­
ly behind the shift of these workers into manufacturing in other countries." 
For example, between 1960 and 1970, professional and technical employ­
rnent in manufacturing grew almost four times more rapidly in the United 
States than in Canada. This trend, as seen in Figure 11.3, has been especially 
prevalent in the high-technology industries, where the growth of managerial, 
scientific and professional staff is significantly below levels in such industries 
in the United States and even in Britain. Indeed, the proportion of highly 
qualified manpower in the advanced technology industries in Canada has 
declined in comparison with most industrial countries. 

These trends are disturbing not simply because they indicate that future 
generations .Qf Canadians will face fewer and less rewarding employment 
opportunities, but in addition Canadians will have fewer and less fulfilling 
employment opportunities than their peers in other industrialized countries. 

The declining rate of growth in high quality employment opportunities 
will make upgrading or even maintaining our workforce increasingly difficult 
as substantial numbers of industrially related blue-collar jobs are transferred 
to the industrializing Third World or made redundant by advances in produc­
tion technology. 

Deindustrialization 
Increasing trade failure in the more advanced sectors of Canada's economy 
and the consequent distortion beginning to appear in the makeup of Canada's 
workforce, is reflected in the structure of Canadian industry. Contrary to 
what many people believe, Canada does notlzszye the~£QflQ!1}i(Lst'-Ll.cture of 
a.ni1J.PJ!~rrJa.u~~cj__~QlI.n.try. Figures 11.4 and 11.5, for example, compare the 
value added and employment structure of the Canadian economy with the 
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American and selected European economies - those economies most com­
monly accepted as the paradigm of industrialization. If these economies and 
Canada's were similar in structure there would be little deviation from the 
"0" per cent line in either diagram. However, the pattern apparent in Figures 
11.4 and 11.5 reveals an economy which is still predominantly a resource hin­
terland for the world's industrialized economies. Compared with the indus­
trialized US and European economies, Canadian economic activity is "over­
represented" in resource processing and extractive industries (e.g., wood 
products, paper and pulp products and non-ferrous metals) where, relative to 
the US or Europe, Canada has a high degree of specialization due to resource 
endowments.xln contrast, the Canadian economy is "under-represented" in 
advanced sectors such as chemicals, machinery and electrical products - the 
growth industries of the last two decades\Significantly, these very industries 
"have been entrenched in the industrial specializations of Western Europe and 
the US by virtue of technical excellence, massive investments in R&D, and 
innovations in product and production processes.:" 

Figure lIA-Comparison of Canadian and US Industrial Structures 
Based on Value Added and Employment, 1973 
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Figure lI.S-Comparison of Canadian and Western European Industrial Structures 
Based on Value Added and Employment, 1973 
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The picture presented is one of a country that while industrialized is signi­
ficantly underdeveloped in the new and expanding sectors that are likely to 
playa key role in the economic future of most advanced countries. Indeed, in 
terms of trade and employment trends, Canada seems to be in a process of 
deindustrialization. 

Changing World Environment and Its Impact on Canada 

Canadian economic trends are even more serious when viewed in the context 
of global economic change. Three changes are of particular significance to 
Canada: the emergence of a "new industrial revolution" in most of the devel­
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oped industrial countries; a fundamental change in world commodity mar­
kets in oil and raw materials; a shift in the location of many technologically 
mature industrial activities from the industrial countries to the industrializing 
Third World (e.g., Brazil, South Korea, Taiwan, etc.) and a consequent con­
centration in technologically-intensive industry by the major industrial 
economies. 

The "New" Industrial Revolution 
One of the most significant changes in the world economy is the revolution­
ary impact of technological change on industrial performance and on the 
structure of industry itself. This new industrial revolution, the "!hgd~wg.ve" 

of industrialization, is the result of the growing importance of scientific and 
technological research and development as agents of industrial change. A 
striking example of this process is the manner in which the application of 
recent advances in electronic technology are changing the nature of industrial 
production. The emergence of very large integrated circuits and micropro­
cessors created a new industry involved in manufacturing a whole new range 
of electronic products such as mini-computers, calculators, and sophisticated 
forms of telecommunications equipment. These products in turn have a signif­
icant impact on other forms of industrial production. Recent advances in the 

application of microprocessor technology to textile design procedures, for 
example, are allowing a number of Japanese clothing manufacturers to main­
tain production activities within Japan which due to high labour requirements 
would have had to be located to low wage countries. Indeed, the application 
of this new technology will have a substantial impact on the global location 
of manufacturing capacity, on the importance of scale in manufacturing 
operations, and on the need for a substantial restructuring of industrial activ­
ity. It is little wonder, therefore, that many countries recognize the strategic 
importance of microprocessor technology and are seeking to establish a com­
mercial presence in this new area of industrial activity." 

In many ways the revolution in electronics technology (a part of the new 
industrial revolution) could bring about substantial benefits to the Canadian 
economy. It could increase the demand for highly skilled labour and also 
allow Canada to customize production processes so that the cost of "one off' 
or short production run goods destined for its small domestic market would 
make economic sense. In addition, production costs could be reduced to the 
extent that some mass market consumer goods would be produced in Canada 
at prices competitive with low wage economies. One Canadian firm has 
already embarked on this process by using production-line automation to 
assemble low cost, home music centres which can compete in the mass 
market with comparable Japanese products. However, it is also important to 
stress that the new industrial revolution will place a premium on the ability 
of the Canadian industrial system to support a high level of entrepreneurial 
activity, and a substantial capacity for innovation. 

As we have seen, Canada is ill-prepared to face many of the significant 
challenges necessary in a transfer to an industrial system based on high-tech­
nology innovation and adaptation. Canada has a highly trained workforce 
suitable for exploiting these new industrial opportunities; despite this Canada 
is gradually eroding its high-technology industries, and in many instances has 

lost vital connecting industries (i.e., those industries able to provide the ser­

31 



r,!.•.~Iri1 

vices and markets for advanced industrial products). The substantial benefits 
that the new industrial revolution would bring to the economy will slip away. 

The increasing application of science and technology to industrial processes 
should be visualized in terms of an expanding emphasis on conservation as out­
lined in the Science Council Report No. 27, Canada as a Conserver Society. 10 

Many of the world's industrialized countries are becoming resource deficient. 
Consequently a greater emphasis will be placed in these countries on making 
their industrial processes more efficient and less wasteful, both in an economic 
and an environmental sense. This, in turn, will require a heightened capability 
in the sophisticated technologies and the industrial processes needed to con­
serve resources and reduce environmental degradation. A move to more effi­
cient production processes and an emphasis, for example, on renewable 
energy resources, will also require an innovative capability on the part of 
Canadian firms both in a technical and an organizational sense. The education 
system has produced a large number of highly skilled and trained people capa­r	 ble of meeting these challenges. Yet Canada may not be able to employ these 
people as it has allowed its technological capabilities to atrophy, and seems to 
be increasingly adopting, through high levels of foreign ownership, an imposed 
pattern of industrial organization. 

Growing Pressure On Canada's Resource Exports 
Current world economic trends which are having a direct and immediate im­
pact upon the Canadian economy are of particular concern. One major 
change is occurring in a field of traditional Canadian strength - natural re­

sources. Since the end of World War II, Canada has experienced a relative 
decline as a major world supplier of minerals and raw materials. This decline 
has occurred as a result of the opening of new sources of supply for minerals 
and raw materials in the developing countries and in the Soviet Union, and of 
the ability of these countries, particularly within the last decade, to export 
their resources in substantial quantities. 

The impact of these changes has been typified by our decline as a major 
exporter of both nickel and newsprint. For example in 1950, Canada ac­
counted for about 75 per cent of world exports of nickel, but by 1976 this 
share had declined to about 30 per cent; over the same period of time, Canada's 
share of world newsprint production fell from 55 per cent to 38 per centY 
The absolute level of Canada's exports of raw materials has been growing 
during the past 25 years, but growth has been slowing down significantly. 
For example, the 10 per cent per annum growth in mineral production com­
mon during the early 1950s has fallen to a figure of about 3 per cent in 1975. 
Reliable estimates place the likely growth rate over the coming 25 years to be 
around 2 per cent.'? 

The decline in Canada's growth rate in mineral production is due to a num­
ber of factors. Most significant perhaps is the increasing competition which 
Canadian mineral and newsprint exports have to face in the world market. 
Many of the newer sources of raw materials in the world, particularly in the 
developing countries, are easy and cheap to exploit in relation to correspond­
ing sources in Canada. In addition, as a result of the importance of mineral 
production to the economies of Third World countries, government control 
and ownership of production is often used to maintain output despite cost 
changes. Such trends have tended to keep the long-term price of commodity 
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exports low (despite the world commodity boom in the early 1970s), espe­
cially as developing countries try to use resource exports as a device to alle­
viate their balance of payments deficits with the Western industrialized 
countries. 

A final trend in world trade in resources concerns energy. Ironically, the 
only raw material in which a producer cartel has been able to maintain a high, 
world commodity price is the very raw material in which Canada already has, 
and will likely have, a domestic resource shortage for several years to come _ 
oil. By 1985 Canada, a net importer of crude oil, will require quantities of oil 
of such a magnitude that our balance of trade in crude oil will reach a deficit 
of over $3 btllion.!" Even if our exports of coal, uranium and natural gas are 
increased substantially by the mid-1980s, thus preventing an overall balance 
of payments deficit in energy resources, it is clear Canadians cannot simply 
rely on energy resources for foreign exchange earnings in the future .14 

All of these trends indicate that Canada's traditional reliance on resourc.e 
exports to finance its expanding dependence on foreign manufactured goods 
will no longer be possible. Because of the decline in our ability to earn sub­
stantial surpluses from our energy trade, combined with very slow growth in 
mineral and raw materials exports and their likely low prices, little can be 
expected from these sectors as possible counterweights to the growth in 
manufactured imports. Because of the growing propensity of the Canadian 
economy to import manufactured goods with a high component of technol­
ogy, and hence a high value added, Canadians will need to export larger and 
larger quantities ofraw materials to pay for these imported goods. In light of 
Canada's declining competitiveness in many resources and the gradual running 
down of resource reserves, this strategy can have only a very limited life span. 

Transformation Of World Trading Conditions 
The most significant change in the structure of the world economy with a 
short- and medium-term impact for Canada is the shifting pattern of world 
industrial trade. Two major changes are emerging: first, a shift_!!l __activity 
in mature products from the industrialized countries to the industrializing 
J'hir~ __~~rld; second, a move by the developed industrial countries into more 
advanced forms of technology-intensive industrial production. 

A major trend in the world economy over the past few years has been the 
growth of the semi-industrialized countries in the Third World. Countries 
such as South Korea, Taiwan, Singapore, Brazil, Mexico, and Venezuela are 
rapidly expanding their industrial bases, taking advantage of a relatively 
skilled but inexpensive labour force and the opportunity to establish highly 
efficient and modern world-scale manufacturing facilities. These countries are 
rapidly increasing their share of world trade in those industries characterized 
by relatively large inputs of labour, assembly manufacturing operations, and 
mature technological processes. Examples of this phenomenon are seen in­
creasingly every day in Canadian shops. The Third World is now manufactur­
ing many of our mass-produced consumer goods (e.g., radios, televisions, 
household appliances, toys) and is increasingly involved in the manufacture 
of automobiles, commercial vehicles and machinery. 

The advance of these countries has been so rapid in terms of the interna­
tional competitiveness of their industries that some analysts, in Japan for 
example, believe that the Japanese car industry may have to move the bulk of 
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its volume car assembly plants to countries such as South Korea by the late 
1980s in order to stay internationally competitive.'! In addition, the Inter­
national Iron and Steel Institute forecasts that between 1978 and 1985 the 
Far East's steel making capacity will grow by 27 per cent and Latin America's 
by 17 per cent, compared with a growth rate of less than 10 per cent in West­
ern Europe and the United States. Steel from these new Third World pro­
ducing countries is expected to be cheaper than Japanese steel which is al­
ready being produced at costs 15 to 20 per cent less than comparable Ameri­
can products.!" 

The implications of these changes in world patterns of manufacturing 
production are hardly pleasant for Canadian industry. Most of Canada'sin­
dustrial capacity is located in industries typified by low- to medium-technol­
ogy assembly operations serving the domestic market. (Many of these opera­
tions are, in fact, branch plants.) Unfortunately, these are the very industries 
which are expanding in the new industrializing countries. Despite tariff pro­
tection some Canadian industries are already being effectively destroyed by 
foreign competition - the two most notable examples are textiles and con­
sumer electronics. Unable to compete either in terms of cheap labour or 
modern production facilities, Canadian firms are incapable of maintaining 
their domestic, let alone export, markets. The same destructive trend is al­
ready taking place in a large number of other industries in Canada. In fact, in 
order to survive, a few Canadian-based multinationals and some domestic 
~rI~ls h~~e responded by closing their assembly operations in Canada and 
movingthem toindustrializing countries such as Taiwan or South Korea. 

Most advanced industrialized countries have attempted to counter the 
challenge from the industrializing Third World by moving their export base 
into the more technologically intensive areas of industrial activity. Sweden, 
for example, has expanded steadily into the area of industrial electronics; 
Japan is emphasizing its innovative capacity as it realizes that its traditional 
industrial strengths of cheap labour and advanced production techniques are 
being worn away. In consequence, Canadians can expect Japanese exports to 
concentrate increasingly in the early and growth phases of the advanced tech­
nology product cycle; this trend can already be seen in their move from 
simple electronic and radio equipment into sophisticated microcomputers and 
various other forms of advanced electronic and optical equipment. 17 

Realizing the importance of high technology to the United States' future 
place in the world economic system, many senior American planners are con­
sidering limiting the export of US technological expertise abroad in order to 
maintain the lead of those US industries at the technological forefront of their 
re~e.~!i~~Jields.18 

Unfortunately, the weakness of our advanced technology industries makes 
such a strategy difficult for Canada at present. This weakness is evidenced in 
the growing level of import penetration by high-technology products into 
our domestic market, the declining ability of Canadian industry to absorb 
scientific and technical manpower, and the small amount spent by Canadian 
industry on research and development. 

Canadian industry is threatened on two fronts: by the danger that much of 
its traditional manufacturing activity will become non-competitive through 
pressures from the industrializing Third World, and by its inability to exploit 
new avenues of industrialization made possible by advanced technology. In 
this sense, Canadian industry is uniquely threatened. 
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Reasons for Canada's Industrial Weakness 

In recent years, much attention has been given to the competitive weakness 
of Canadian industry, and in particular Canadian manufacturing.l" The fac­
tors which have been isolated most frequently as the cause of this weakness 
are: an artificially high exchange rate, high labour costs, and the inefficient 
nature of most industrial plants and organizations in Canada. However, while 
the first two factors have compounded the problems of the lack of compe­
titiveness of Canadian industry abroad, they have not been long-term features 

of the Canadian economy and are likely to be corrected within the next 
few years by international market forces. For example, until June 1970 
the Canadian dollar traded well below its US counterpart: only during the 
first half of this decade did the dollar rise sharply compared to the American 
currency. In addition, during this period labour costs rose significantly due, 
in part, to the achievement of wage parity with the US in many industries.t? 

In the case of the exchange rate, international market forces already seem 
to be correcting the overvaluation of the Canadian dollar with the result that 
it is now well below its US counterpart. -Ihis recent dramatic depreciation of 
the Canadian dollar will, in turn, have an impact on Canadian wage costs, 
effectively lowering them relative to our principal trading partners. 

However, the third factor, the inefficient nature of plants and _organiza­ > 

tions in Canada, has been a long-term feature of the Canadian economy and 
seems unlikely to disappear within the immediate future. In addition, because 
industrial inefficiency is primarily a problem of the structure of the economy, 
it is less likely to be corrected by market forces, except over the long term 
and with considerable industrial dislocation. 

The inefficiency of Canadian industry has, in turn, been attributed toa 
number of weaknesses in the structure of the economy. These include: the 
small size of the Canadian market, manufacturing plants of a sub-optimum 
size to utilize economies of scale needed to be competitive in world markets; 
and production runs often shorter than necessary to obtain maximum effi­
ciencies." Apart from problems relating to the scale of manufacturing opera­
tions, Canadian industry also suffers from other weaknesses. These include 
the inability of some firms to garner, or absorb, changes in technology; the 
failure of other firms to organize flexibly to meet differing production re­
quirements, and in a high wage economy such as Canada, a reluctance on the 
part of many firms to concentrate on products which stress quality or unique 
performance capabilities (the demand for such products being less sensitive to 
price fluctuations). 22 

The great variety of problems contributing to Canada's industrial ineffi­
ciency are a consequence of the particular character of Canada's industrial 
structure. However the question remains: what underlying factors have 

allowed industrial inefficiency to develop? It would seem that two principal 
factors have been identified as the major contributors: tariff protection and 
foreign ownership. 

Tariff Protection 
A number of authors have pointed to tariff protection as the cause for the 
poor competitive structure of Canadian industry.23 They see the eventual 

elimination of tariff barriers and the exposure of Canadian industry to the 
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full force of international competition as the only effective device to restruc­
ture and to make Canadian industry competitive on world markets. While it 
is doubtless true that tariff protection may provide a shelter for some ineffi­
cient firms and has allowed some technologically obsolescent industries to 
survive, the elimination of tariff protection for Canadian manufacturing does 
not seem to provide a suitable antidote.i" A recent review of the impact of 
tariff exemptions on Canadian industry commissioned by the Science 
Council," shows that the Canadian practice of having high nominal tariffs, 
but providing substantial exemptions to particular products, and thus effec­
tively reducing tariff rates by large amounts, has resulted in increased balance 
of payments deficits and import penetration in those products. 

Indeed, the above study revealed that in terms of the percentage of im­
ports allowed into the country duty-free, Canada already leads the industrial­
ized world as a practitioner of free trade. As shown in Figure 11.6, Canada ad-

Figure II.6 -Duty-Free Imports of Industrial Commodities, 1970 
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mitted about 53 pel' cent of its finished manufactured imports duty free in 
1970, compared to about 6 per cent in the United States, and just over 3 per 
cent in the EEC (European Economic Community) and Japan. By 1976 it was 
estimated that Canada admitted about 63 per cent of finished manufactured 
imports duty free. As noted earlier, it is precisely in manufactured goods 
that Canada has the most substantial trade deficit. More specifically there are 
significant trade deficits in the four industrial sectors in which Canada effec­
tively practises a policy of free trade (i.e., automobiles, farm machinery, 
industrial machinery, and defence production). Beginning with the signing of 
the Auto Pact in 1965 and until 1977, our accumulated trade deficit in 
automobiles with the United States has reached a total of $7.4 billion. In 
addition, our deficit in trade in farm machinery in 1977 alone was $775 mil­
lion. Clearly, tariff reductions and free trade are not a sufficient answer to 
the problems of Canadian industry;" 

Evidence would seem to suggest Canada needs not wider free trade, but a 
strategy designed to accomplish more than the protection of inefficient firms. 
In short, Canada should link tariff policy to an industrial strategy, so that 
tariff protection is only one of a wide variety of policy instruments designed 
to assist domestic industry to rebuild and face international competition 
effectively. 

r-. Foreign Ownership and Truncation 
Foreign ownership makes a greater contribution to Canada's overall industrial 
problems than the substantial tariff protection purportedly enjoyed by Cana­
dian industry. High levels of foreign ownership have an impact not only on 
the optimal size of plants and production runs, but also on the ability of 
Canadian firms to export, on the accessibility of advanced technology to 
Canadian firms, and on many other important elements of the production 
process essential for the success of a developed industrial economy. 

Most of these problems are attributable to "truncation" which arises 
when high levels of foreign ownership are present in an economy. Most 
importantly, it is particularly prevalent in foreign-owned subsidiaries in 
the medium- and high-technology industries (already underrepresented in 
Canada). Put simply, truncation occurs when a subsidiary does not carry 
out all the functions - from original research to marketing - necessary for 
developing, producing and selling its goods. One or more of these functions 
is usually carried out by the foreign parent firm."? However, the term also 
describes a more general tendency in the business behaviour of foreign 
firms to allocate roles to their subsidiaries in light of the world-wide strategic 
interests of the parent. Consequently, subsidiaries in Canada are frequently 
restricted to simply supplying the domestic market, or if they are given 
an export role it is often to an assigned market. Such an assigned market 
relies not so much on the distinctive capacities of the subsidiary as on the 
particular commercial objectives of the parent corporation. 

The consequences of truncation are twofold. First, the factors which 
would make a subsidiary innovative, flexible and capable of developing new 
products for both domestic and world markets (e.g., R&D, marketing capac­
ity, etc.) are usually entirely, or substantially, located elsewhere./Hence the 

local subsidiary is unable to initiate new products or to develop new markets, 
and becomes highly dependent on services (R&D or marketing) derived from 
its parent. This trend weakens the ability of the subsidiary to compete in 
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international industrial markets, especially as they become increasingly tech­
nologically oriented. Indeed, as Canadian subsidiaries often only manufacture 
those products at the more mature end of the product life cycle, the most 
technologically advanced levels of industrial production (the levels most 
likely to provide Canada with a trading advantage) are denied to them. 

Secondly, much of the employment generation one would expect from the 
range of industrial activities present in Canada, simply does not arise. The 
professional, scientific and managerial functions normally required are sup­
plied from abroad. 

Of course, not all multinationals cause their subsidiaries to become increas­
ingly dependent on the parent firm. Some multinationals in Canada have 
given their subsidiaries "world product mandates" to design, develop, manu­
facture and market world-wide certain categories of products: a policy which 
helps to overcome some of the problems of truncation. However, foreign 
subsidiaries with a world product mandate are still a minority in Canada and 
on balance foreign ownership is not assisting Canadian industriil development. 

Further, the foreign ownership problem is all the more difficult because of 
its pervasiveness. Since the question of foreign ownership has been discussed 
at length elsewhere;" it is not necessary to review the large number of firms, 
and indeed, whole industrial sectors that are effectively controlled from 
abroad. Not surprisingly, Canada's dependence on foreign technology and 
capital (particularly American capital and technology) is on a scale un­
matched by any other advanced economy. As can be seen quite clearly in 
Figure 11.7, Canada's dependence on US capital in 1970 was ten times higher 
than the average of a group of 13 member countries of the OECD. Even 
Mexico, a developing country, has a significantly lower level of dependence 
on US capital. 

Figure II.7-Degree of US Economic Control over Some Countries, 1970 
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Foreign direct investment provided Canada with a fast and relatively
 
painless way to achieve rapid economic growth. Unfortunately this growth
 
was not accompanied by an adequate level of economic development. For
 
the reasons outlined above, the problem in Canada is that the costs of relying
 
on an industrial structure and technology, determined in large measure from
 
abroad, are becoming greater than the benefits. Changing world circumstances
 
and such extensive levels of foreign ownership have seriously undermined the
 
competitive position of Canadian industry.
 

The Weakness of Canada's Decision-Making Mechanisms 

Unlike many industrialized countries faced with the challenges of a changing
 
world economic climate, Canada confronts additional institutional and political
 
problems posed by industry-government relations and a federal system of
 

..gov~rnment.\Canada has an underdeveloped social system with respect to 
linkages between government and industry and a highly complex federal sys­
tem with effective regional centres of power. 

The government-business relationship in Canada is improving, but is as yet 
still intermittent, fractured, and at times hostile. Compared with other coun­
tries, Canada has a decentralized trade association structure, which reflects in 
part the highly fragmented character of Canadian industry. For example, 
Canada has both a sizeable manufacturing industry and a substantial resource 
extraction sector. This situation is not found in most industrial countries, It 
creates tensions between the two sectors in regard to economic and industrial 
policy. In addition, apart from the differing perspectives of large and small 
business, the interests of a large proportion of foreign-owned firms in Canada 
diverge substantially from their domestic counterparts on many issues. Thus 
compared to other countries, it is more difficult to articulate coherent and 
consistent industry opinions on many issues of public concern, particularly 
with respect to industrial policy. In turn, this has made the integration of 
industry opinion into the policy-making process difficult. 

In addition, other factors relating to the nature of Canadian society have 
impinged on the relationship between government and industry. For example, 
the weak linkages among elites in government, industry and the universities, 
have frustrated the effective interchange of ideas and individuals among these 
~s. While some attempts have been made to correct this problem (eg., the 

federal government's Executive Exchange Program which encourages an 
exchange of personnel between the private and public sectors) the country 
seems to lack both the social and institutional mechanisms capable of over­
coming the very real barriers existing between these various sectors of Cana­
dian society. Clearly, such difficulties must be overcome if we are to ensure 
the continuous dialogue between government and industry essential to the 
effective implementation of an industrial strategy." 

Equally important is the need to ensure cooperation between federal and 
provincial governments. This is a particular problem in Canada due to the 
sizeable regional, economic and social differences represented by ten provin­
cial governments. Because of the regional distribution of economic activity in 
Canada, provincial governments have come to represent coherent local econom­
ic interests and have been anxious to promote those interests. There is 
growing evidence that the expansion of the economic power of Western 
Canada is making it unwilling to accept the traditional distribution of econom­

0 
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ic activity within the country. The increasing political sophistication of many 
provincial governments and the desire for greater political autonomy in 
Quebec are creating intense conflicts between federal and provincial govern­
ments over the nature of economic and industrial policy. Such conflicts can 
be seen in the attempt by many provincial governments to establish, in the 
absence of a national strategy, provincially-based industrial strategies. Saskat­
chewan, Alberta, and Quebec have already started this process, and there are 
indications that other provinces may follow suit. Further, the growing con­
flict between, for example, Ontario and Alberta over energy pricing and the 
location of petrochemical plants is perhaps a harbinger of future interprovin­
cial disputes. With the expansion of locally-oriented industrial policies, it is 
conceivable that Canada could have ten uncoordinated and, at times, antago­
nistic industrial policies within one country. 

This is not to endorse a return to a national policy which effectively 
bolstered the existing pattern of economic activity within the country: a 
situation which favoured an industrialized core in Ontario and parts of 
Quebec and maintained a relatively poor resource-producing periphery in 
Western Canada and the Maritimes. The political realities of the times and 
the awareness of economic disparities in the traditional "have not" regions 
prevent such a retrograde course. Rather, the situation points out the neces­
sity of developing new mechanisms to ensure the implementation of an indus­
trial strategy which takes into account both regional aspirations and Canada's 
position in the international trading community. 
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III. The Need for 
Innovative Industry 
in Canada 
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The current state of the Canadian economy and the changes in world trading 
conditions underscore the need for a significant transformation in the struc­
ture of Canadian industry. With a lack of innovative firms and the present em­
phasis on mature technology manufacturing* and resource exports, Canada is 
inadequately equipped to ensure its future prosperity. 

If Canada wishes to maintain a high wage economy with good and varied 
opportunities for employment, greater emphasis will have to be placed on 
those firms and industries most capable of providing such benefits. Because of 
changes in the distribution of economic activity in other parts of the world, 
benefits will occur predominantly through (1) selective development of indus­
trial activities emphasizing high technology, and (2) encouragement of the 
emergence and growth of firms with innovative capability (regardless of their 
degree of technological intensity). 

Selective Development in High Technology 

Our technology development strategy must be selective, based on existing 
technology strengths and on sectors iri-which-the-country has some particular 
international comparative advantage. Hence, Council does not advocate a 
shift of industrial activity into the whole gamut of high-technology industries, 
but rather an emphasis on three types of existing or potential technological 

_strength_so First, Canada already has a strong technological capacity in a num­
ber of areas. Atomic energy, electricity generation, and aspects of aerospace 
are notable examples which should be developed and expanded. Second, 
Canada's resource endowment provides an opportunity to promote additional 
te_chnical specializations. The development of natural resource extraction and 
processing technology to take advantage of Canada's wealth of minerals, and 
forest and agricultural products should be of particular concern. This would 
include the development of oceans technology to take advantage of marine 
and mineral resources in Canada's newly expanded offshore regions. Further, 
as a major northern country, Canada needs to develop technologies to utilize 
the natural resources in its northern areas. 

Third.ienvironmental factors affect industry in Canada. The cold northern 
climate and size of the country oblige Canadians, for example, to develop 
technologies to deal with living and working in winter conditions, and to move 
goods and services around a large, sparsely populated environment efficiently. 
Logically therefore, Canada should concentrate resources for R&D and indus­
trial organization in activities such as transportation and telecommunications 
where it can expect to develop a distinct competitive advantage by meeting 
domestic conditions. 

The "new industrial revolution" will also create unprecedented demands for 
high-technology industry embracing industrial, institutional and consumer 
markets. The immense opportunities offered affect all sectors of activity 
from resources, to secondary manufacturing, to the service sector. They not 

* Technology which is already well integrated into the industrial system and consequent­
ly is readily obtainable by any producer wishing to enter the market. Concentration on 
mature technology by Canadian firms leaves them with few distinctive ad vantages in 
international markets as they are frequently competing against lower cost foreign pro­
ducers with similar access to such technology. 
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only create the potential for a revitalisation of our industrial base, but also 
require that Canadians choose judiciously those areas of industrial activity in 
which to become engaged. The entry cost of developing new technology will 
be very high and careful investment decisions will have to be taken by indus­
try and government acting in concert. 

Excessive reliance on foreign technology is likely to produce two undesir­
able results. To begin with, it will deny Canadian industry the capability of 
competing internationally using the most advanced technology. Second, and 
most importantly, excessive reliance on foreign technology usually stunts the 
growth and development of an indigenous technological capability. 1 It is vital 
that Canadian industry be structured and stimulated to develop technology 
suited to national needs and at the same time to produce distinctive goods 
and processes. These products and processes will provide the country with a 
set of independent niches in the international marketplace. 

Encouraging the Emergence and Growth of 
Firms with Innovative Capability 

As in all industrial countries, the vast majority of manufacturing firms in 
Canada undertake little or no R&D. Yet, most Canadian manufacturing 
workers are employed in these firms which provide the bulk of Canada's 
manufacturing output. These companies cannot be abandoned for they are 
the foundation of our industry. Positive measures must be taken to improve 
their commercial performance rather than merely protect them. 

For these firms, effective competitive strength will hinge not so much on 
their capacity to develop new technologyIS on their capability to innovatein 
the design and engineering of new products or production processes oriented 
to specialized markets. Innovative capability in this sense will often involve 
making commercial use of available technology (new and not so new). The 
critical factor is the ability to "assess and exploit" known technology in 
terms of a specific market (in other words, to assess consumer needs, tastes 
and, hence, potential sales) and to exploit such knowledge using good prod­
uct design, price and marketing. In this way innovative capability is con­
cerned with the technical utility of products and production processes and 
also with the efficiency, reliability and aesthetic appeal of products - charac­
teristics essential to their best market performance. 

The "assess and exploit" function of innovative capability will be of even 
greater significance in all industrial countries in the near future. On a world 
scale, there is already an enormous volume of raw scientific knowledgeavail­
able for use in industrial products. Substantial industrial development work 
has already produced a great variety of industrial components, for example 
electronic microprocessors, that could be used in new products and in rede­
signs of existing ones (e.g., the solid state telephone). Given this situation, the 
capability to identify a market, use relevant but existing technology, and 
produce goods of superior design will be important preconditions for the de­
velopment of manufacturing in Canada. This does not mean that the search 
for scientific or industrial "breakthrough" technology should be viewed as 
unimportant, but that innovative expertise, including marketing capability, 
will be a sine qua non of industrial success. These factors are particularly im­
portant due to the weakness of the design and engineering capacity of many 
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small- to medium-sized Canadian firms. For example, a recent internal report 
for the Design Council of Canada showed that design and engineering, essen­
tial to utilizing new technology (from whatever source) and improving exist­
ing-processes or _products, is even less developed than industrial R&D in 
Canada." an area in which Canada spends the least of any advanced industrial 
country. Without the ability to adapt technology independently and to 
develop new products and processes, firms are condemned to rapid technical 
and productive obsolescence. 

It is essential to encourage both the selective development of technology 
appropriate to Canadian needs and to encourage the use of that technology 
by all types of firms, if Canadians are to meet the challenges of the coming 
decades. These objectives are best met if the principle of technological sover­
eignty is adopted, for it stresses the importance of developing an indigenous 
technological capability which can be readily incorporated by a great variety 
of industrial enterprises in Canada. Only by adopting such a technological 
capability can a high wage economy such as Canada ensure itself a place in a 
world market demanding technological and economic sophistication as the 
price of survival. 
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Background for an Industrial Strategy 

In discussing industrial and economic policies it is important to make a dis­
tinction between the purpose of such policies and the means of attaining 
them. The purpose of advocating an industrial strategy is to ensure that Cana­
dian industry will be capable of providing the number, quality, and variety of 
employment opportunities Canadians have come to expect, and the conse­
quent high standard of living and job satisfaction which such opportunities 
provide. In this sense, the advocacy of an industrial strategy has a fundamen­
taC~~ial purpose - ensuring the future prosperity of Canadians. However, as 
made clear in our analysis, the provision of meaningful levels of employment 
opportunities and the health of Canadian industry are inextricably linked. It 
is only through the development of an independent, strong, and technologi­
cally-advanced industrial structure that the employment and living standards 
to which Canadians have become accustomed can be maintained. Technolo­
gical sovereignty offers a focus for such a strategy. It directs attention to the 
importance of technology in the modern industrial process and to the manner 
in which that technology is integrated into the industrial system. 

Embarking on an industrial strategy for Canada involves not only the 
adoption of advanced technology by specific industries\but also a restructur­
ing of those industries to use that technology effectively. It also implies the 
selective concentration of efforts in certain sectors. Such a process will not 
be easy or short term. It will require a sense of determination and courage on 
the part of governments, labour, and industry. 

While the cooperative implementation of an industrial strategy will be a 
difficult task, it is important to keep the alternative in mind. If Canada does 
not gain control over its own industrial and technological development and 
rebuild its industries, a rather unpleasant form of restructuring (i.e., deindus­
trialization) will be imposed upon it by virtue of excessive vulnerability to 
external conditions. This latter alternative will be far more costly in terms of 
the decline in our standard of living and employment opportunities than 
taking the initiative to make structural changes in the economy ourselves ­
changes designed for the maximum benefit of all Canadians. 

A Developing Consensus 
Fortunately, a consensus is gradually emerging within industry that Canada 
faces a major discontinuity in its industrial system and that, in response to this 
crisis, it is necessary for government, labour, and industry to have a clear idea 
of the direction in which they wish industrial policies to develop. A typical 
industry reaction is contained in a Canadian Manufacturers Association 
document entitled Agenda [O!/!(;J!QJJ: which concluded: 

"Canadians must come to grips with the fact that we have developed, rela­
tive to other countries, an environment of high production costs ... a high 
level of personal and government services and high ideals in terms of equal­
ity of regional development ... In the face of these pressures, Canada 
must urgently develop a clearly articulated vision of what industrial devel­
opment it wants to maintain and develop .... "1 

Another major business association, the Canadian Federation of Independent 
Business, has come to a similar conclusion about the seriousness of Canada's 
problems and the necessity for a comprehensive industrial strategy to halt our 
economic decline. While the Federation is optimistic about Canada's future, it 
draws the following qualification: 
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"There is, however, one important qualification to the Federation's posi­
tion: the Federation's faith is based on the expectation that Canada will 
adopt a dramatic new economic awareness that includes both a new set of 
economic goals and a new set of economic strategies. In short, Canada) 
future depends on the adoption of a new National Industrial Policy. With 
such a policy, it is possible - indeed, probable - that Canada can ride 
comfortably through the coming decades. Without such a policy, the eco­
nomic forecast is far from pleasant.'? 

The Federation points out the importance of technology to a strategy of sur­
vival in a changing world: 

"There is only one way out for Western nations like Canada; relying on im­
pressive new technological innovation. For the most adept of the industrial 
nations - such as the United States - this will be a painful process involv­
ing enormous investments and considerable adjustments in the capital and 
labour market. For second-rate industrial nations like Canada, however, 
the transition will be immensely more difficult.I" 

As recognized by many of Canada's business associations, the major structural 
problems of Canada's industrial system will require concerted effort on the 
part of government, industry, and labour, working separately and together, to 
face the challenges of the coming years. Recent calls by the Canadian Manu­
facturers Association, the Canadian Federation of Independent Business, and 
many other business associations for a closer relationship with government to 
tackle these problems reveal a will to obtain cooperation between government 
and industry. Obviously, there is disagreement on procedure, but it would 
seem that the following points are clear: 

1. Structural Change 
In order to face the challenges of the coming years, Canada must embark on a 
lengthy process to change the structure of the economy - a process which 
may take one or more decades to cOJ!lplete. However, given our current prob­
lems and the changing international market, Canadians cannot afford to wait 
for the effect of long-term measures alone. Action on a combination of short­
and long-term measures must begin now. 

2. Industry-Government and Intergovernment Cooperation 
In the future, there will be increased emphasis upon industry-government in­
teraction. The emphasis must be placed on fostering increasingly sophisti­
catedpatterns of decision-making amongst labour, industry, provincial 
governments and the federal government: a trend which will place new strains 
on political institutions and on the will of the various parties to work closely 
together. The decision-making process will involve labour as well as govern­
ment and industry, since many of the decisions will ultimately involve not 
only the form and location of industry, but also the form, location, and num­
ber of future jobs. Significantly, other countries such as France, Japan and 
the United States have recognized the importance of such linkages and have 
either formal or informal networks which involve government, labour, and 
industry in industrial policy making. While such cooperation will be more 
difficult in Canada, the recent final report of the industry-labour Second Tier 
Committee" on industrial policies, established by the federal government, is a 
vivid demonstration that similar collaborative processes can work in Canada as 
well." 
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3. Building on Indigenous Strength 
A major component in the restructuring operation will be the attention de­
voted to the development of an indigenous technological capacity within 
Canadian industry. Canada's future as a developed industrial nation depends 
principally upon the intelligent use of existing and new technology. Conse­
quently, many of the policy instruments needed in the restructuring process 
will have to concentrate on this important principle. 

4. Specialization 
An industrial strategy which attempts to do everything and produce every 
product cannot succeed. Technological sovereignty is not designed to develop 
autarcky or to encourage a system of "top down" central planning. Rather it 
emphasizes the need for industry to specialize in those areas in which Canada 
clearly has natural potential or existing strength. It highlights the need to 
create an environment to facilitate the growth of innovative capability at the 
firm level regardless of the industry in which it is located. 

Recommendations for a Technology Policy 

Four policy objectives that could form the basis of a technology development 
strategy for Canadian industry should be implemented to overcome the prob­
lems of industrial and technological underdevelopment and truncation. They 
are: 

1. Increasing the demand for indigenous Canadian technology. 
2. Expanding the country's potential to produce technology. 
3. Strengthening the capacity of Canadian firms to absorb technology. 
4. Increasing the ability of Canadian firms to import technology under 

conditions favourable to Canadian industrial development. 
Each objective will require policies and instruments designed both for imme­
diate impact and for longer term structural changes. Some will be easier to 
implement than others and some will require more time to take effect. The 
proposed recommendations are listed in order of the speed with which they 
can be implemented and the time they will take to have an impact on the 
economy. All are regarded as essential. 

We are proposing policy objectives and instruments, and not a detailed 
plan for implementation. Such a plan must be developed by the agencies 
responsible for implementing an industrial strategy. While many of the recom­
mendations which follow involve a substantial role for government, Council 
does not advocate an extension of the role of the state in the affairs of indus­
try. Rather, we are arguing for a sensible and more constructive re-ordering 
of the already substantial government presence in the economy to more effec­
tively assist Canadian industry in meeting the challenges of a changing world 
economy - an economy increasingly dominated by state involvement in 
economic affairs. 

Increasing the Demand for Canadian Technology 
Government Procurement 

Canadian industry is underdeveloped and truncated. Therefore, much of the 
demand for technology that would be expected in a normal industrial eco­
nomy is not present. A demand for technology must be created in order to 
encourage firms to move into technology-intensive areas. In the short term, 
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this objective is probably best achieved through the use of government pur­
chasing policy. Governments in Canada spend substantial sums procuring 
goods and services (some $26.7 billion in 1974-75).6 A change in government 
policy designed to direct purchases to Canadian sources will have a consider­
able impact upon the demand for Canadian goods and services. Indeed, a 
recent study conducted for several federal government departments has 
shown that substantial benefits, both economic and social, accrue to Cana­
dians through a procurement policy based on a preference for Canadian goods 
and services. The study showed that in many cases, a Canadian product, up to 
76 per cent more expensive than a foreign product, can still provide signifi­
cant public benefits which outweigh the additional short-term costs to the 
~ax.Eay:~r.. 7 Several provincial governments have already moved in this direc­
tion as seen, for example, in the recent Ontario government policy to give a 
purchase premium to Canadian goods and services in placing its supply 
contracts." 

Of course, simply spending large sums of money on Canadian goods and 
services will not in and of itself promote the kind of development required 
from purchasing policies. Purchasing policies, and indeed subsidies and other 
assistance given to firms by government, should be guided by a number of 

.objectiv~~: 

1. Conduct, in cooperation with industry, an internal review of suppliers 
to pinpoint firms with a high innovative capacity so that policies can be 
targeted to specific firms or industries; 

2. Actively solicit from such firms industrial proposals with a high degree 
of innovative content and be ready to provide special support for such 
innovation; 

3. Develop specific programs that help the innovative Canadian supplier 
expand the department's or government's own base requirements to the larger 
similar needs of wider markets; 

4. Train government officials to recognize innovative capability and pro­
vide them with incentives to develop flexible procedures to facilitate positive 
interaction with the private sector." 

The federal government's recently announced procurement policy illQi­
cates a willingness to use its financial resources to encoura~the development 
of Canadian industries based on science and technology;~°"rhisis a helpful 
first step. Using some of the above criteria, this initiative should be pursued 
further to ensure a healthy and developing high-technology sector in Cana­

..I. 
dian industry. 

As there are greater opportunities for developing Canadian industries 
geared to serving concentrated industrial and institutional markets than the 
consumer market, the use of government purchasing policies (aimed as they 
are at institutional markets) will form a useful and appropriate device to 
strengthen Canadian industry. 

Major Programs 
While government purchasing policies will have an immediate impact on the 
demand for Canadian products and technology, in the medium term the gen­
eral preference for Canadian technology will have to be directed to specific 
sectors reflecting national needs and strengths. This is particularly important 
because only by specializing in specific areas will Canada be able to develop 
strong companies which will: a) be able to satisfy the government's require­
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ments; b) be capable of meeting foreign competition within Canada; and c) 
be able eventually to compete on world markets. These objectives' are probably 
best achieved through the implementation of major government programs 
specifically directed to particular projects. 

By tackling a single project or problem, major programs create a focal 
point. The best example is the Canadian nuclear power program which grew 
as a result of a government effort to develop Canadian capability in nuclear 
engineering (AECL), which in turn led to a domestically-designed reactor 
system (CANDU). The project induced the development of Canadian suppliers 
for many of the sub-systems involved with the CANDU reactor by providing 
Canadian suppliers with government-initiated technology and the market 
necessary to justify the establishment of production facilities. While there 
have been difficulties in the linkages between private industry and AECL and 
with the "lumpiness" of the market for atomic power plants, much can be 
learned from our nuclear power program. 

One of the principal lessons, of course, is that the program has allowed 
growth of an advanced technology industry in Canada capable of designing 
and building nuclear generating systems. This industry has been able to pro­
vide a large number of high quality employment opportunities for Canadians. 
Further, it has contributed to our balance of payments by providing an in­
digenous capacity to build nuclear plants without resorting to paying either 
licence fees to foreign firms or to importing highly sophisticated components 
to build reactors and nuclear power systems." Further Canada is able to 
compete on a world-wide basis in the design and supply of nuclear reactor 
s¥~~_~s. Other examples of potential major programs which fit both Canadian 
national needs and possible strengths in world markets include the Maritime 
fishing industry, telecommunications systems, resource processing technology, 
transport systems, and health care supplies and services. 

Trade Agreements 
In terms of increasing the demand for Canadian technology and industrial 
capacity in general, the potential of trade agreements should be noted. Nego­
tiated trade agreements offer a tremendous opportunity to expand markets, 
but such agreements have to be approached with considerable care and in 
full recognition of the strengths and weaknesses of Canadian industry. The 
Canada-US Auto Pact, for example, shows that while benefits to Canadian 
industry (particularly the vehicle assemblers) have emerged, the Pact has had 
a deleterious effect on the Canadian parts manufacturers. In fact, while Cana­
da traditionally runs a trade surplus in assembled vehicles, our overall auto­
mobile trade account is in deficit due to massive imports of auto parts. The 
agreement has turned the Canadian automobile industry largely into an as­
sembler of imported parts, rather than an industry with an indigenous design 
and manufacturing capability. The Auto Pact illustrates that trade agreements 
must be negotiated from the perspective of strengthening indigenous Cana­
dian industry if they are to be of long-term benefit. For example, if the Auto 
Pact had included safeguards for auto parts production as well as for the 
assembly of cars, Canada might be encountering a substantially smaller 
balance of trade deficit in automobile trade. It might also be argued that a 
clearer recognition of the pace and impact of technological change on the 
Canadian industry would have led to an agreement providing for Canadian 
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participation in new automobile technology, hence a more viable long-term 
role for the Canadian industry. 

Expanding Canada's Potential to Develop Technology 
The Canadian industrial system will develop technologically advanced firms 
only if it is healthy. Policies structured on the assumption that R&D alone 
c.!:ea~es industrial strength are bound to be insufficient. In fact, the reverse 
is true: industrial strength creates the fertile ground necessary to promote 
excellence in research and development. For this reason, any policy seeking 
to increase Canada's capacity to develop technology will have to concentrate 
on creating a healthy business climate. This policy stance relies heavily on a 
sympathetic attitude to investment and corporate profits on the part of 
government. Short- and medium-term measures of specific benefit to the 
development of technology in industry (eg., the provision of financial support 
for research and development activities, and measures to enhance design and 
marketing capability) should also be considered. 

In the long term however, emphasis must be placed on creating a healthy 
business environment from a strategic point of view - in other words concen­
trating on selected sectors and even specific firms. Examples of policies which 
could be followed under a longer term strategy are: 

Core Companies 
The sponsoring of c~~_~'~n!p'~'!i.~s in specific sectors each with the basic 
industrial and technological strength to act as the lead firm for a whole sub­
industry of smaller companies. A good example of this strategy is the role 

played by some of Canada's large aerospace and telecommunication com­
panies in creating a market for high-technology electronic and engineering 
components in the production of satellites, aircraft and telecommunications 
switching equipment, etc. This, in turn, has led to the development of a num­
ber of technologically sophisticated subcontractors supplying the companies 
with highly specialized cornponents.F The stimulus provided by the presence 
of such major companies has assisted the establishment of strong and highly 
specialized aerospace and telecommunications sectors in Canadian industry. 

Consortia and Joint Ventures 
The encouragement a,zdsponsoring of mergers between firms, joint ventures 
between government and industry (where private industry wishes to share the 
risk), and consortia between various groups of firms to provide the scale of 
enterprise needed to allow research and development to flourish. Naturally, 
sectors in which such activity is to be encouraged must relate to Canada's in­
digenous strengths. In general, the growth of larger companies with demon­
strated innovation potential should be encouraged. Not only would their capa­
city to conduct research and development increase, but also these larger firms 
would generate greater "spin-off' business for many small, highly specialized 
suppliers. 

A id to Small Firms
 
As small firms can be highly innovative, particular attention needs to be de­

voted to their problems, especially in the technologically advanced industries. 
Strong emphasis -should be placed on financial and marketing aid to such 
firms, particularly in terms of encouraging them to seek membership in larger 
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consortia within Canada in order to build up their marketing capability. Fre­
quently the innovations marketed by such companies are the product of the 
efforts of a single entrepreneur, struggling in a harsh competitive environment. 
To such individuals, government financial assistance or services can be of 
great help. However, these people work in frequently uncertain and constant­
ly changing situations. Therefore government assistance to the small entrepre­
neur must be flexibly structured and must be delivered as expeditiously as 
possible. Without government attention to the structuring of its assistance to 
the small entrepreneur, many opportunities to maintain and expand the small 
technologically innovative firms so necessary to a viable high-technology in­
dustry, will be lost. 

Innovation is primarily the product of individuals. Special attention must 
be paid to the business environment which enables such individuals to pros­
per, and also to the training process of new generations of innovators and 
entrepreneurs. Young people entering careers in industry need a better under­
standing of the importance of technology and engineering in the productive 
process (particularly how this process functions in the Canadian context) and 
the important role of innovation in developing strong companies. 

To this end, strong links should be encouraged between the universities 
and. community colleges and small- and medium-sized firms. This would give 
students in scientific and technical disciplines, as well as those in commerce 
and business administration, a greater understanding of industrial problems 
and how their newly acquired skills can be applied to industrial needs. Great­
er use of cooperative work/study programs to give students practical exper­
ie-nce while pursuing their studies should be encouragedvln addition, the uni­
versities and community colleges should become more in'Volved in providing 
research services for specific industrial sectors; thus enabling both students 
and staff to have a practical opportunity to apply their skills while at the 
same time increasing the technical capability of small- and medium-sized 
firms.l ' 

In _this regard, the Science Council strongly supports the recently an­
nounced plans by the federal government to establish industrial innovation 
centres on a regional basis at selected universities.!" )rhe centres will provide 
advice on, and assistance with, the technical development and commercializa­
tion of new technologies and industrial processes for small- and medium-sized 
firms. They will provide facilities for teaching and research on the technical in­
novation/entrepreneurship process in industry. These centres would provide an 
excellent opportunity to furnish badly needed technical development assis­
tance to small- and medium-sized firms. At the same time they would also 
give future engineers, scientists and businessmen a realistic appreciation of 
the process of innovation and entrepreneurship in the business world. 

Encouraging core companies, mergers, small innovative firms and entre­
preneurs is the positive side of improving the technological and innovative 
capacity of Canadian industry. However, there will also be unpleasant side­
effects such as the phasing out of some industries and firms, the moving of 
plants, and changes in product lines and processes, resulting from the need to 
~n~g~r,!gerationalization and specialization. Such a situation will naturally 
cause hardship in terms of the location of industrial activity and jobs. These 
effects can be kept to a minimum by a longer term and broader approach to 
adjustment policies, which is preferable to short-term reaction to crises and 
to rationalization imposed by external influences. 
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Strengthening the Capacity for Technology Absorption 
at the Enterprise Level 
Fortunately, Canada has had a small, but important, number of dynamic 

domestically-owned companies that have been able to overcome some of the 
significant problems of the country's business environment and develop 
important new products utilizing advanced technology or superior design and 
engineering capacity. The member firms of the Canadian Advanced Technol­
ogy Association are a good example of such companies. They demonstrate 
how individual firms and entrepreneurs are capable of overcoming the dis­
advantages of working in difficult technical and economic conditions. 

However, many Canadian firms which are not foreign controlled are tech­
nologically isolated, backward, and lack design and marketing capability. 
Indeed, management in Canadian firms is often reluctant to adopt or develop 
innovations. In part, this problem is due to the fact that manyCanadian­
owned firms are small, with little or no financial ability to assume the risks 
associated with developing or implementing a new technology or product. 
However, part of the problem also lies in the attitude of the managers them­
selves who are often reluctant to become involved with unfamiliar new tech­
nologies. This attitude is also paralleled in some foreign-owned subsidiaries in 
which executive incentives stress qualities associated with line management 
and good administration, rather than to risk taking and innovation. 

In addition, much of the technical information flowing from universities, 

government laboratories. research institutes and sources abroad is channeled 
into larger firms. Canadian firms, mostly small,lack access to these informa­
tion "pipe-lines" and are often woefully ignorant of technological changes 
and design and marketing possibilities which would enable them to improve 
their sales and productivity performance. 

Thus there is a real need to increase the ability and willingness of smaller 
domestic firms to absorb existing and new technology and to combine it 
with intelligent design and effective marketing. Only if these attitudes are 
encouraged can such firms survive to playa meaningful role in helping to 
develop Canada's industrial potential. 

As a group, therefore, small- and medium-sized manufacturing firms in 
Canada need to increase their innovative capability and become more produc­
tive through access to a continuous systematic flow of information and by 
encouragement and advice about product and production technology and 

its exploitation. Unfortunately, it is not sufficiently well known in policy 
circles that, compared with other industrial countries, these firms suffer from 
relative neglect with respect to the publicly funded technological assistance. 

Sectorally oriented technical centres, knowledgeable of the problems faced 
by small firms, are needed to help alleviate this situation. Prototypes of these 
centres already exist in Canada. For example, federal government and indus­
try cooperation have been instrumental in establishing the Sulphur Develop­
ment Institute of Canada, the Canadian Welding Development Institute and 
the Canadian Gas Research Institute to help firms to develop technology 
appropriate for their industrial needs. An extension and modification of these 
industrial research centres to suit the needs of small- to medium-sized firms 
would help to increase the interface between the many sources of technology 
and information and the many small- and medium-sized companies. 

Such centres could also serve to link firms with new product ideas with 
product design and marketing specialists, as well as strengthen and foster 
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Canadian capability in these two critical areas. Various forms of assistance 
(e.g., loans) and incentives to promote such linkages can be envisaged. Ideally, 
centres should be established by the user industries and should be financially 
supported, at least in part, by these industries. While government should assist 
the establishment of technical centres by providing encouragement, grants, 
tax incentives, etc., the full value of such centres will only be realized if they 
are actively supported by the user firms. 

With domestic firms able to use technology effectively, Canadian-owned 
firms would develop into the core companies of the economy: core com­
panies playing a leading role within Canada, and eventually abroad, in devel­
oping areas of specialization. 

Increasing the Ability of Canadian Finns to Import Technology 
Under Conditions Favourable to Canadian Industry 
Canada always has been, and always will be, a major user of foreign technol­
ogy. The problem is not the use of foreign technology, but the conditions 
placed on the manner in which that technology is used. "Tied" technology is 
technology that comes into Canada through branch plants of foreign multi­
nationals and is used only for the domestic purposes of the firms concerned. 
Possibilities for using imported technology to develop distinctive products 
within Canada for domestic use and to exploit export markets are therefore 
lost. Such technology can only be used in the manner deemed appropriate by 
the subsidiary's parent firm. Further, because many indigenous Canadian 
firms are small and weak they are often not in a position to negotiate effec­
tively with foreign firms to obtain technology on favourable terms. Conse­
quently, Canada has generally been unable to capitalize on many of the 
opportunities afforded by purchased foreign technology for the creation of 
an indigenous technological capability. Thus Canada has relinquished many 
industrial growth possibilities: the result is loss of income and employment 
opportunities which can flow from the use of foreign technology. Coherence 
between the importation of foreign technology and Canada's industrial and 
technological priorities and objectives, as defined by an industrial strategy, is 
required. 

Since foreign technology in Canada is imported through multinational 
corporations (MNCS), the federal government should consider policies de­
signed to encourage MNCS to become sensitive to the impact of their technol­
ogy imports on the Canadian economy. Such policies should aim at achieving 
the following objectives: 

1. To _secure the maximum advantage for Canada from imported 
technology. 

2. To	 coordinate the import of technology by foreign firms and to har­
monize such imports with the objective of the selective development 
of Canadian technological capability, as outlined by an industrial devel­
opment strategy. 

Several methods are available to accomplish these objectives. For example, 
the federal government could insist that when MNCS invest in Canada, they 
locate as many of their new technology purchases here as possible to assist 
the development of domestic suppliers. Or it could insist that in return for 
investment opportunities in Canada, multinationals make certain tYP'~~of ad­
vanced technology available to Canadian firms on a licensed basis. In cases in 
which the multinational is intimately linked with a specific technology - a 
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computer company, for example - various ways (e.g., joint ventures) of re­
quiring Canadian equity participation and/or collaborative arrangements with 
Canadian firms in the area, should be considered. The fact that these condi­
tions are imposed by foreign countries on Canadian firms operating within 
their jurisdictions should serve as a salutory lesson to Canadian policy makers 
that Canada's uncritical attitude to foreign investment, especially in sensitive 
high-technology areas, is unlikely to be reciprocated abroad.l" 

Indeed, policy makers should be encouraged by the positive contribution 
some foreign multinationals are making to the Canada's industrial develop­
ment by providing their local subsidiary with a "world product mandate". 
In such instances, the subsidiary is charged with developing a new product, 
or products, by the parent firm for the world market. Once the subsidiary 
has conducted the necessary product research and development work, it is 
then charged with producing the product 0" products and marketing them on 
a world-wide basis. This trend should be encouraged, since it helps to over­

come some of the problems (eg., truncation) caused by the high level of 
foreign investment in Canada. A world product mandate leads to specializa­
tion or a product niche which, in turn, leads to longer production runs, conse­
quent economies of scale, and hence, greater competitiveness. Such an 
arrangement also allows many of the "spin-off' effects of industrial activity 
to have a greater impact in Canada than normal. When a particular product 
is developed, designed, marketed, and exported entirely from Canada, the use 
of Canadian R&D, marketing, design, and other industrial services is greatly 
increased with consequent employment benefits. By encouraging foreign 
multinationals to give their Canadian subsidiaries a world product mandate, 

greater benefits to the domestic economy from foreign-owned firms would 
be ensured. Thus, by building on a positive development emerging from 
some of the more progressive multinationals, a greater level of benefits could 

be obtained for Canada. 
Additional strategies will have to be employed in order for Canadian firms 

to obtain foreign technology. Owing to the fact that most Canadian firms will 
buy their technology abroad from large multinationals or from large foreign 

based corporations, government help will likely be required to give small 
Canadian firms the negotiating power necessary to obtain favourable condi­

.tions in the exchange of technology. The tendency to negotiate on a govern­
ment-to-government basis for trade in many items (e.g., strategic commodities 
like oil and technology) between both developed and developing countries 
will make this increasingly possible. The exchange of oil in return for indus­

trial technology and plants which has typified much of OPEC's trade relation­
ship with Western countries is one example.l" In addition, many Western 
governments are insisting that when they are required to place large govern­
ment contracts for sophisticated high-technology items (eg., defence equip­
ment) from abroad that offsets in the form of orders to local business and the 
provision, under favourable conditions, of foreign technology to domestic 

firms be undertaken by the supplying government or firm. 
The four objectives of a possible technology development strategy are just 

a beginning and are meant to be illustrative of possible ways in which Canada 
should proceed to develop a technology policy for industry. As the first steps 
toward an industrial strategy, they will not be sufficient in themselves. Much 
effort must go simultaneously into finding devices and mechanisms which will 
allow Canadians to restructure many mature technology industries effective­
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ly. In addition as much attention will have to be paid to the political aspects 
of implementing an industrial policy (i.e., industry-government relations and 
federal-provincial relations) as is paid to the technical and economic aspects. 

Postscript 

Forging the Links has outlined an analysis of the problems facing the Cana­
dian economy and some possible directions to follow in overcoming these 
problems. There can be no doubt that world economic conditions are chang­

ing and pose a significant challenge. The proposals put forward in this Report 
are only a partial answer: However, in conjunction with measures to strength­
en the business climate in Canada, they should provide the opportunity to 
address our industrial problems. The significant structural problems facing 
Canadian industry and the forces reshaping the world economy must be con­
fronted if the Canadian economy is to meet the challenge of the coming 
decades. It is essential if Canada wishes to follow a policy of freer trade that a 
reorientation of our industry be implemented, and in large measure achieved, 
before negotiating more open trade arrangements. Only by rebuilding the 
Canadian economy, in part, through an industrial strategy stressing technolog­
ical sovereignty, will Canadians be able to meet international competition 
effectively. 
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the command economies. 
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Service Economy", Futures, Vol. 9, April 1977. 
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production. Thus, while devaluation is a possible short-term expedient to our balance of 
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7. Science Council of Canada, Report No. 24, Technology Transfer: Government 
Laboratories to Manufac turing Industry, Information Canada, Ottawa, 1975. 
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Ch.6. 
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trial Policy: A Comparative Study, GECD, Paris, 1975; K. Pavitt and W. Walker, "Gov­
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Tokyo, October 1974. 
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1. 1. N. Britton and 1. M. Gilmour, Background Study No. 43, The Weakest Link: A 

Technological Perspective on Canadian Industrial Underdevelopment, Science Council of 
Canada, Supplies and Services Canada, Ottawa, 1978, pp. 28-30. 
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5. Science Council of Canada, Uncertain Prospects: Canadian Manufacturing 1971­
1977. Ottawa, October 1977, pp. 17-19. 
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Development, The Applications of Semiconductor Technology, HMSO, London, 1978 
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Policies 'to Increase Canadian Competitiveness, Department of Industry, Trade and 
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7. Bureau of Management Consulting, Economic Justification for Payment of a Pro­
curement Premium, Vol. 1. Supply and Services Canada. Ottawa. June 1978. 
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Science Council of Canada, Report No. 24, Technology Transfer: Government Labora­
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Statement in 1l0L!§J!. of CommonsDebates, 1 June 1978; and, Measures to Strengthen 
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1 1. For a discussion on the CANDU system see. Science Council of Canada, Report No. 
23. Canada's Energy Opportunities. Information Canada. Ottawa, 1975, esp, pp. 111-114. 
12. See speech by L. D. Clarke, op. cit. 
13. There are, of course, other issues involved in the role post-secondary institutions 
can play in an industrial development strategy. One of the most important is that they 
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14. See the announcement by the Minister of State for Science and Technology in, 
House of Commons, Debates. Vol. 121, 3rd Session, 30th Parliament, June 1978, p. 
5965. 
15. Even less wealthy countries, such as Turkey, are reluctant to see foreign investment 
in high-technology areas of their economies without significant local involvement ­
even when that investment comes from as small a country as Canada. For example, when 
Northern Telecom established a presence in Turkey to manufacture telecommunications 
equipment they were required by the Turkish government to allow a substantial equity 
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Dissents 

Professor D. J. Daly, Dr. G. Sinclair and Mr. R. D. Richmond, members of 
the Industrial Policies Committee, wish to record their dissent to passages in 
the Report. Professor Daly would like to express his reservations concerning 
the analyses presented on pages 24-30 and 37-30 in Chapter II, as well as the 
recommendations contained on pages 48-56 in Chapter IV. Dr. G. Sinclair, 
also expressed reservations concerning the recommendations on pages 48-56 
in Chapter IV, although the nature of his dissent differed from that of Profes­
sor Daly's. While agreeing with the recommendations (summarized on page 
48) Mr. R. D. Richmond disagreed with the emphasis placed in the Report on 
technological sovereignty as the solution, in view of the complexity of our 
economic and industrial problems. 
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Derry, Y. O. Fortier, G.G.L. Henderson, J. R. Mackay, J. S. 
Scott, H. O. Seigel, R. B. Toombs, H.D.B. Wilson, 1971 
(SS21-1/13, $4.50) 
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Background Study No. 14,
 

Background Study No. 15,
 

Background Study No. 16, 

Background Study N0. 17, 

Background Study No. 18, 

Background Study No. 19, 

Background Study No. 20, 

Background Study No. 21, 

Background Study No. 22, 

Background Study No. 23, 

Background Study No. 24, 

Background Study No. 25, 

Background Study No. 26, 

Background Study No.2 7, 

Background Study No. 28, 

Background Study No. 29, 

Background Study No. 30, 

Background Study No.3 I, 

Background Study No. 32, 

Background Study No. 33, 

Background Study No. 34, 

Background Study No. 35, 

Background Study No. 36, 

Background Study No. 37, 

Background Study No. 38, 

-


Forest Resources Research in Canada, by 1. Harry G. Smith 
and Gilles Lessard, May 1971 (5521-1/14, $3.50) 
Scientific Activities in Fisheries and Wildlife Resources, by 
D. H. Pimlott, C. J. Kerswill and J. R. Bider, June 1971
 
(5521-1/15, $3.50)
 
Ad Mare: Canada Looks to the Sea, by R. W. Stewar t and
 
L. M. Dickie, September 1971 (5521-1/16. $2.50)
 
A Survey of Canadian Activity in Transportation R&D, by
 
C. B. Lewis, May 1971 (5521-1/17, $0.75)
 
From Formalin to Fortran: Basic Biology in Canada, by
 
P. A. Larkin and W.J.D. Stephen, August 1971 (5521-1/18,
 
$2.50)
 
Research Councils in the Provinces: A Canadian Resource,
 
by Andrew H. Wilson, June 1971 (5521-1/19, $1.50)
 
Prospects for Scientists and Engineers in Canada, by Frank
 
Kelly, March 1971 (5521-1/20, $1.00)
 
Basic Research, by P. Kruus, December 1971 (5521-1/21,
 
$1.50)
 
The Multinational Firm, Foreign Direct Investment, and
 
Canadian Science Policy, by Arthur J. Cordell, December
 
1971 (5521-1/22, $1.50)
 
Innovation and the Structure of Canadian Industry, by
 
Pierre L. Bourgault, October 1972 (5521-1/23, $2.50)
 
Air Quality - Local, Regional and Global Aspects, by R. E.
 
Munn, October 1972 (5521-1/24, $0.75)
 
National Engineering, Scientific and Technological Societies
 
of Canada, by the Management Committee of 5CITEC and
 
Prof. Allen 5. West, December 1972 (5521-1/25, $2.50)
 
Governments and Innovation, by Andrew H. Wilson, April
 
1973 (5521-1/26, $3.75)
 
Essays on Aspects of Resource Policy, by W. D. Bennett.
 
A. D. Chambers, A. R. Thompson. H. R. Eddy. and A.1.
 
Cordell, May 1973 (5521-1/27, $2.50)
 
Education and Jobs: Career patterns among selected
 
Canadian science graduates with international comparisons,
 
by A. D. Boyd and A. C. Gross, June 1973 (5521-1/28,
 
$2.25 )
 
Health Care in Canada: A Commentary, by H. Rocke
 
Robertson, August 1973 (5521-1/29, $2.75)
 
A Technology Assessment System: A Case Study of East
 
Coast Offshore Petroleum Exploration, by M. Gibbons and
 
R. Voyer, March 1974 (5521-1/30, $2.00)
 
Knowledge, Power and Public Policy, by Peter Aucoin and
 
Richard French. November 1974 (5521-1/31, $2.00)
 
Technology Transfer in Construction, by A. D. Boyd and
 
A. H. Wilson, January 1975 (5521-1/32, $3.50) 
Energy Conservation, by F. H. Knelman , July 1975 (5521­
1/33,Canada: $1.75,othercountries: $2.10) 
Northern Development and Technology Assessment Sys­
tems: A study of petroleum development programs in the 
Mackenzie Delta-Beaufort Sea Region and the Arctic 
Islands, by Robert F. Keith, David W. Fischer, Colin E. 
DeAth , Edward J. Farkas, George R. Francis, and Sally C. 
Lerner, January 1976 (5521-1/34, Canada: $3.75, other 
countries: $4.50) 
The Role and Function of Government Laboratories and 
the Transfer of Technology to the Manufacturing Sector, 
by A. J. Cordell and J. M. Gilmour, Apri11976 (5S21-1/35, 
Canada: $6.50. other countries: $7.80) 
The Political Economy of Northern Development, by K. J. 
Rea. April 1976 (5521-1/36, Canada: $4.00, other coun­
tries: $4.80) 
Mathematical Sciences in Canada, by Klaus P. Beltzner , A. 
John Coleman, and Gordon D. Edwards, July 1976 (5S21­
1/37, Canada: $6.50, other countries: $7 .80) 
Human Goals and Science Policy, by R. W. Jackson. Octo­
ber 1976 (5521-1/38, Canada: $4.00, other countries: 
$4.80) 
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Background Study No. 39,	 Canadian Law and the Control of Exposure to Hazards, 
Robert T. Franson, Alastair R. Lucas, Lome Giroux, and 
Patrick Kenniff, October 1977 (5521-1/39, Canada: $4.00, 
other countries: $4.80) 

Background Study No. 40,	 Government Regulation of the Occupational and General 
Environments in the U.K., U.S.A., and Sweden, Roger 
Williams, October 1977, (5521-1/40, Canada: $5.00, other 
countries: $6.00) 

Background Study No. 41,	 Regulatory Processes and Jurisdictional Issues in the Regu­
lation of Hazardous Products in Canada, G. Bruce Doern, 
October 1977, (5521-1/41, Canada: $5.50, other countries: 
$6.60) 

Background Study No. 42,	 The Strathcona Sound Mining Project: A Case Study of 
Decision Making, by Robert B. Gibson, February 1978 
(5521-1/42, Canada: $8.00, other countries: $9.60) 

Background Study No. 43,	 The Weakest Link: A Technological Perspective on Cana­
dian Industrial Underdevelopment, John N.H. Britton 
and James M. Gilmour, assisted by Mark G. Murphy, 
October 1978, (5521-1/43, Canada: $5.00, other countries: 
$6.00) 

Background Study No. 44,	 Canadian Government Participation in International 
Science and Technology, by Jocelyn Maynard Ghent, 
February 1979, (5521-1/44, Canada: $4.50, other countries: 
$5 AO) 

Issues in Canadian Science Policy 

Issues 1, September 1974 (5521-2/1, $1.00)
 
Issues 2, February 1976 (5521-2/2, Canada: $1.00, other countries: $1.20)
 
Issues 3, June 1976 (5521-2/3, Canada: $1.00, other countries: $1.20)
 

Perceptions 

Vol. 1, Population Growth and Urban Problems, by Frank Kelly, November 1975 (5521­

3/1-1975, Canada: $1.25, other countries: $1.50)
 
Vol. 2, Implications of the Changing Age Structure of the Canadian Population, by
 
Lewis Auerbach and Andrea Gerber, July 1976 (5521-3/2-1976, Canada: $3.25, other
 
countries: $3.90)
 
Vol. 3, Food Production in the Canadian Environment, by Barbara J. Geno and Larry M.
 
Geno, December 1976 (5521-3/3-1976, Canada: $2.25, other countries: $2.80)
 
Vol. 4, People and Agricultural Land, by Charles Beaubien and Ruth Tabacnik, June
 
1977 (5521-3/4-1977, Canada: $4.00, other countries: $4.80)
 

72 




