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READER'S NOTE

Throughout this report, financial data pertaining
to public agencies and programs are for fiscal
years ending March 31st or the nearest year-end
date.

The reader should note that various conven-
tional symbols similar to those used by Statistics
Canada have been used in the tables:

- - amount too small to be expressed
.. figures not available
... figures not appropriate or not applicable
- nil or zero
e estimated figures
x dataconfidential, to meet the secrecy require-
ments of the Statistics Act.

Details may not add up to totals because of
rounding.




Part A

The Problem



1 Introduction

In the last decade, Canada has encountered fero-
cious economic problems. Unemployment has soared
to levels unprecedented since the Great Depression.
Inflation has leapt to heights never before
experienced outside wartime. And productivity
growth has sunk to a rate so low that it has no
historical parallel at all.

At the time of writing, one of these problems is
fading: inflation is coming down. The other two
persist, however, and they pose a threat to both the
level and the future growth of the living standards of
Canadians. High unemployment rates have been with
us for several years now, and in a report published
last year, this Council presented new evidence
leading to a clearer understanding of this and other
problems related to the labour market.' The present
report deals with the threat posed by the productivity
slowdown with respect to future growth in living
standards and with the potential contribution that
increased trade can make to such growth.

The fact that we tackle the productivity problem at
this time does not mean that we consider it to be
more important than unemployment or than other
issues, such as ensuring that income distribution is
equitable. Indeed we have, in many of our previous
reports, dealt with these questions and made recom-
mendations intended to resolve them. Nevertheless,
the productivity problem is a very serious one in its
own right, and our analysis shows that much could be
done to relieve it without unduly prejudicing other
important economic objectives.

The Threat to Growth
in Living Standards

The decline in the rate of productivity growth in the
recent past has been dramatic. Between 1950 and
1973, productivity — measured here quite convention-
ally as real gross national product per person
employed — rose at what was, for Canada, a histori-
cally handsome rate of 2.6 per cent annually. But
from 1973 to 1981, the average rate of productivity
growth was zero. In three of those years, GNP per

person employed actually fell. Should productivity
growth persist at zero for very long, growth in living
standards — that is, in real GNP per capita, or real
income — could also become zero or even negative.

Although the full ramifications of long-term zero
growth in living standards are not yet known, some of
the potential consequences are only too clear. In a
world of zero growth, wage and salary gains would,
on average, always be eroded by subsequent
increases in the general price level. If real wages and
salaries rose, they could only do so at the expense of
profits and dividends, and only for a short time. Any
increase granted to some groups, however desirable,
would only lead to a decrease for others. For exam-
ple, if old-age pensioners needed to rely more on the
available public funds or it changing dependency
ratios meant that there would be more pensioners
around, other groups would perforce get less; if
investment rose, then current consumption would
have to fall; if more were spent on health care, less
would be available to spend on other goods and
services; any additional allocations to foreign aid
would be at the expense of living standards within the
country; and so on. In the past, many desirable
redistributional changes could be accommodated, in
part or in whole, by the “‘dividend’’ that accompanied
economic growth. But with no growth in average
living standards, this approach would no longer be
possible; redistribution of any kind would be much
harder to achieve; conflicts between old and young,
rich and poor, workers and employers, federal and
provincial governments, private and public
employees, and many others, would inevitably
worsen.

With an average productivity growth of zero over
the past eight years, growth in real GNP per capita
has dropped to half of its previous postwar average.
Thus a cessation of productivity growth need not
stop improvement in living standards entirely; nor has
the present one done so yet. The main reason why
zero productivity growth has only slowed, rather than
halted, growth in living standards so far is that the
proportion of the population at work has been rising,
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under the combined influence of an increasing
participation rate and a declining dependency rate. A
secondary reason is that Canada has continued to
benefit from a growing volume of foreign trade. The
productivity slowdown has nevertheless lowered
growth in living standards to about half what Canadi-
ans have been used to in the past. How long this
partial accommodation of the problem can go on
through increases in the working proportion of the
population and through trade is an open question.
With aging of the population expected to occur in the
future, it may well be that the average participation
rate will eventually begin to contract, even if the
proportion of women below retirement age who
choose to work should keep on rising. Demographic
changes may also eliminate the favourable movement
in the dependency ratio. As for trade expansion
opportunities, they are inherently limited by the level
obtained when trade is free.

In dealing with productivity growth, we must
dispose of three important misconceptions. First, the
evidence shows that lack of worker effort does not
play a significant part in the productivity slowdown
and that many other factors are involved. Be they
blue- or white-collar, workers cannot be made the
scapegoats for this problem. Second, it seems very
unlikely — but possible nonetheless — that faulty
measurement by statisticians is misleading us into
thinking that there is a problem where none exists.
Third, the problem is one of vanished growth, not of a
declining level, of productivity. Despite zero growth,
the level of productivity is only 3 per cent below its
ali-time high, reached in 1978.

Real income growth, however, depends on more
than productivity growth alone, significant though
that may be. Growth in trade also plays an important
role. The potential for trade to generate future growth
in living standards and the difficulties involved in
achieving that objective are also considered in the
report. Although some of Canada’s past growth in
living standards resulted from increasing international
specialization and trade, this process could give rise
to two important problems that warrant careful
examination. First, with a greater commitment to
international trading comes the risk of creating an
industrial structure that is too heavily biased towards
natural resources and in which manufacturing plays
too small a role. That could leave Canada vulnerable
in the future to changes in resource prices and
availability, and it could also yield an undesirable
pattern of occupational employment opportunities.
Second, adjustment problems usually occur as trade
increases. Workers in certain industries may lose their
jobs, and firms may have to close down. New jobs
and new firms have to be created elsewhere. In the

present climate of deep recession, this could be a
serious matter.

Policies and Problems

It is one thing to point to the seriousness of the
threat to living standard growth; devising remedies
that do not have serious side effects is quite another
matter. Any increase in productivity means, by
definition, that less work is needed to produce the
same output. If total output does not rise, some
people are thrown out of work. Some believe —
erroneously, in our view — that, as a result, a conflict
between policies aimed at living standard growth and
those designed to achieve full employment may
develop. Another difficulty is that policies intended to
increase average productivity and average living
standards could quite easily change the distribution
of income in undesirable ways. These examples show
that policies to generate growth in living standards —
that is, in average real incomes per capita or per
family — must be designed so as not to create nega-
tive side effects that would more than offset the
benetfits to be gained.

Policies that can improve living standards without
sacrificing other goals in any way are practically
impossible to achieve; trade-offs have to be made in
most cases. Policies that can improve living stan-
dards without undue cost, on the other hand, are
easier to devise. An in-depth discussion of trade-offs
among various economic goals, such as full employ-
ment, rapid growth, equitable income distribution,
and control of inflation, would be beyond the scope
of this report, as our main theme here is to find
policies with the potential to raise real income per
capita. This Council has discussed goals and policy
means many times before, at considerable length.
Our general approach is well known. One important
point needs to be made, however, concerning fears
about the impact of productivity improvement on the
availability of jobs.

Improving productivity will necessarily destroy jobs
if total output remains unchanged; thus the real
question is whether total output will be unchanged.
Should it rise, few (if any) jobs will be lost. In the
majority of real-life instances of productivity improve-
ment, output rises by roughly the amount needed to
avoid job loss. Good evidence to support this propo-
sition comes from historical experience. Productivity
levels have more than doubled since the Second
World War. If output had remained unchanged, the
number of jobs would have been halved. Since total
output has more than doubled, employment has risen
rather than fallen. Indeed, it has risen a great deal.
Other evidence is provided by analysing the process
of aggregate demand and job creation itself: an




increase in productivity makes it possible for aggre-
gate demand to rise and stimulate job creation
without any acceleration of the inflation rate. An
increase in aggregate demand can come about,
either through an increase in consumption made
possible by the higher wages and profits resulting
from productivity improvement, through government
policy, or through a combination of both.

Lest we be misunderstood, we must stress that we
do not, in Pollyanna fashion, think that productivity
improvements never cause job loss. They certainly
do, at least for a while — when workers who are
displaced seek new jobs, for example — and some-
times the loss is permanent, if the displaced workers
have redundant skills and cannot retrain. Therefore,
any job loss implications stemming from policies
aimed at improving productivity must always be
carefully considered in the actual application of such
policies. Nevertheless, the weight of the evidence
shows that it is possible to improve productivity and,
consequently, living standards without unduly preju-
dicing achievement of the goal of a low unemploy-
ment rate.

Reconciling the goal of productivity improvement
with other goals is not the only problem encountered
in seeking suitable policies for stimulating real income
growth. There is also the problem of diagnosing the
causes of the productivity slowdown itself. Only some
causes are known at present; others are difficult to
measure precisely, if not downright mysterious.
Before the recent slowdown, work by this Council
had explained some of the sources of productivity
growth in Canada up until that time, although, even
then, a fairly substantial unexplained ‘‘residual”
remained. A good portion of past productivity growth
was shown to have resulted from a combination of
physical capital accumulation and improvements in
the quality of capital and in the quality of manpower
through education and training. A number of other
factors played useful supporting roles: growing scale
economies, increasing specialization, and the like.
Changes in these previously identified growth forces,
however, explain only a small part of the present
slowdown.

The Scope of Our Report

The difficulty in explaining the slowdown became
apparent three years ago, when we began to analyse
the productivity problem further by delving more
deeply into the microeconomic underpinnings of
growth, while continuing our examination of the
macroeconomic forces also in play. Our work has
now progressed far enough in one area that is a key
element in understanding productivity growth -
namely, technical advance — to warrant a report at

Introduction 5

this time, even though a comprehensive treatment of
the productivity slowdown as a whole is still beyond
reach. At a later time we plan to produce a second
report on other aspects of productivity.

Since a lot of Canada’s productivity growth used to
come from technical advance, measures to restore it
or speed it up where it still exists could restore some
of the ground lost. Accordingly, we examine closely
what might be done in this area. We present a
considerable amount of new evidence, much of it in
areas that have been badly neglected until now.
Although research and development activity is a very
important factor, we do not consider it alone, but
rather we examine the whole process of technical
advance, including that which arises during the
normal course of doing business, even without any
applied R&D. This also includes the important
processes of diffusion and adaptation of new tech-
niques, however they originate. And we cast our net
widely across industries, looking at services as well as
goods-producing industries and at the nonmarket
sector as well as the market sector.

Because trade plays an important role in living
standard growth, we have incorporated into this
report new material derived from research in that
area recently undertaken at the Council. We examine
the problems of industrial structure and adjustment
that are created by increased trade, as well as
additional evidence on the income and efficiency
advantages that could derive from greater trade. The
objective is to discover whether, in order to compen-
sate for the productivity slowdown, the need for
income growth justifies maintaining the present plans
to liberalize trade over the next few years, and
perhaps even extending them in due time, or whether
the resulting problems of a changing industrial
structure and the need for workers and firms to adjust
are simply too great. Therefore, we focus on recent
experience with the repercussions of increased trade
and on the lessons to be drawn with respect to the
appropriate role of trade as a possible “‘auxiliary
engine'’ of real income growth in the future.

One important way to raise real living standards
should be pointed out here, even though we have not
studied it in this report. Moving an economy closer to
its full productive capability and decreasing the
underemployment of labour and capital equipment
will always vyield growth in output per person
employed. Economic activities are typically more
efficient when they are close to, though not at, full
capacity than during recessions, when capital equip-
ment is underutilized. Quite clearly, Canada’s highly
unsatistactory level of total output at present has
reduced the country’s productive efficiency. In our
Nineteenth Annual Review, we discussed the current
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situation in considerable detail and recommended
some steps that could contribute to recovery; how-
ever, we ruled out strong use of monetary and fiscal
policy stimulus at that time because of the risk that
such action might spark inflationary pressures anew.?
indeed, the limitations of aggregate demand policies
in dealing with inflation provide part of the rationale
for the type of policies proposed in this report.

Accelerating the pace of technical advance and
taking advantage of trading opportunities are not the
only ways to cope with the problems posed by the
slowdown in productivity and income growth. Note,
also, that these two orientations need not be viewed
as alternatives to each other. It may well be that
technological advances will create both the possibility
and the necessity of increased specialization and
trade. Other potential areas for policy action aimed at
facilitating income growth would include: greater
and/or more effective use of human capital forma-
tion; modifications to the quantity and quality of
physical investment, notably for social purposes;
changes in regulation policies; efforts to improve the
functioning of the price system; and a more detailed
investigation than has been done in this report of how
to improve productivity in the public sector. In earlier
reports, we examined some of these possibilities with
respect to regulation and the financial markets. Other
possibilities will be explored in our second report on
productivity.

The remainder of our report is set out as follows. In
Chapter 2 we examine the facts pertaining to the

productivity slowdown in detail, as well as what is
known about the sources of growth in per capita
income and productivity. We show that technical
advance and trade are potentially fruitful areas for the
investigation of ways to restore some growth in
productivity and hence in living standards.

Part B of the present volume is devoted to techni-
cal advance. In Chapter 3 we examine how and why
technical advance occurs; in Chapters 4 and 5 we
look in detail at the generation, adaptation, and
diffusion of new ideas and techniques, new products,
and new processes. These chapters provide some
background as to what is, or is not, important to the
efficient operation of these processes. In Chapter 6
we study closely the actual operation of five impor-
tant programs that are presently in place to assist
technical advance. In Chapter 7 we draw upon the
material already examined to make a number of
recommendations on how the process of technical
advance can be speeded up.

In Part C, we look at policy making in the area of
international trade. In Chapters 8 and 9 we discuss
how and why policy in this area might affect growth in
productivity and real incomes, and we review some of
the structural and adjustment problems that might be
involved; evidence is presented to assist in deciding
what policy approach towards international trade
would be the most beneficial at this time, in light of
the urgency of the income growth problem. We
conclude, in Chapter 10, with recommendations on
trade policy.




2 The Search for Solutions

Finding a cure for the current slow growth in living
standards is urgent, but it will be far from easy.
Because the slowdown in productivity growth is what
creates the threat to income growth, it must be
investigated in depth. Our analysis of the slowdown,
in the pages that follow, contains some of the seeds
of the solution. By drawing upon the theory of income
growth and combining theoretical considerations with
the evidence, we are able to develop an approach to
tackle the slowdown problem.

Chart 2-1

The Facts

Growth in living standards, as measured by the
annual rate of increase in constant-dollar GNP per
capita, has dropped considerably over the past eight
years (Chart 2-1). This is confirmed by comparing the
average rate of 1.5 per cent between 1973-74 and
1980-81 with the average of 3.0 per cent recorded
from 1950-51 to 1972-73: growth was cut in half
between the two periods.

T

Annual Change in Real GNP per Capita, Canada, 1950-51 to 1980-81

Source Estimates by the Economic Council of Canada, based on data from Statistics Canada.
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Growth in productivity, as measured by the annual
rate of increase in constant-dollar GNP per person
employed, fared even worse. After a handsome
average of 2.6 per cent from 1950-51 to 1972-73,
productivity growth dropped to zero from 1973-74 to
1980-81 (Chart 2-2). There was one good year
{1975-76) during the latter period, one very bad year
of negative growth (1979-80), and six years of
stagnation. The contrast with the previous two
decades is startling; then, strong growth was typical,
not the exception.

The slowdown has no precedent in the postwar
period. The nearest parallel is with the deeply reces-
sionary period from 1956 to 1961, during which
growth in living standards was essentially zero
(0.04 per cent annually); productivity growth, how-
ever, while low by the standards of earlier and later
years, was still a respectable 1.2 per cent per annum.
The present recessionary period reverses this picture:

Chart 2-2

living standards have advanced somewhat, whereas
productivity has remained stationary. For the longer
term, the latter problem is probably the more serious,
since it seems less likely to be fully resolved by
recovery tfrom the current recession.

The productivity slowdown has been pervasive,
being evident in most industries. The data for com-
mercial industries, which make up about four-fifths of
GNP, permit more accurate and up-to-date measure-
ment than do those for GNP as a whole. In terms of
output per person employed, the rate of productivity
growth for all commercial industries averaged 3.5 per
cent annually from 1960-61 to 1972-73; it then
dropped sharply, to only 0.2 per cent from 1973-74
to 1981-82 (Table 2-1). The resuits in Table 2-1
reveal a pattern that is quite similar to that seen in
Chart 2-2. More significantly, they show that the four
component industrial classifications exhibited a very
similar pattern of productivity behaviour as well. The

Annual Change in GNP per Person Employed, Canada, 1950-51 to 1980-81

Source Estimates by the Economic Council of Canada, based on data from Statistics Canada.




productivity growth rate fell to two-fifths of its previ-
ous level in agriculture and to less than one-seventh
in manufacturing; it was actually negative in services
and in “‘other production’” industries.

Table 2-1

Growth in Output per Person Employed,!
Selected Sectors, Canada, 1961-82

All Other
commer- Manu-  produc-
cial indus- Agri-  factur- tion indus- Ser-
tries culture ing tries vices
(Per cent)
1861-73 35 6.4 4.5 3.2 2.0
1973-82 0.2 2.7 0.6 -0.2 -0.1

The Search for Solutions 9

Canada is not alone in facing this problem. It is
very important to realize that fact, especially when
exploring the possible causes of the stowdown. All of
the major OECD nations experienced a significant
slowdown in productivity growth over the period
1973-80 (Table 2-3). The U.S. annual growth rate,
starting from a much lower figure than Canada’s, fell
to only 0.5 per cent. Substantial productivity growth
persisted in the United Kingdom, West Germany,
France, ltaly, and Japan, but the rates were only
about one-half of what they used to be.

Table 2-3

Growth in Output per Person Employed,!
Major OECD Countries, 1960-80

1 Average annual rates.

SOURCE  Statistics Canada, Aggregate Productivity Measures, 1946-81,
Cat. 14-201 (Ottawa: November 1982),and Daily Bulletin {April
11, 1983).

Output per person-hour worked measures more
accurately than output per person employed the
amount of output produced per unit of labour.” The
general levels of productivity growth rates provided
by this second indicator (Table 2-2) are higher than
those seen above, reflecting a decline in the annual
number of hours worked per employee and an
increase in leisure time, on average, over the same
time periods. But a similar pattern of productivity
growth prevails, and our perception of the severity
and pervasiveness of the problem is reinforced by
these figures. A broader historical view of the situa-
tion makes this even more evident: Canadian output
per person-hour in all commercial industries
experienced an average annual growth rate of 3.9 per
cent over the whole postwar period (1946-80).
Between 1973-74 and 1981-82, however, the aver-
age was only 0.9 per cent.

Table 2-2

Growth in Qutput per Person-Hour Worked,'
Selected Sectors, Canada, 1961-82

United West
United King- Ger-
Canada States dom many France Italy Japan

(Per cent)
1960-73 4.2 2.8 3.6 47 57 57 90

1973-80 -0.2 0.5 L% 29 32 21 47

All Other
commer- Manu-  produc-
cial indus-  Agri-  factur- tion indus- Ser-
tries culture ing tries vices
(Per cent)
1961-73 4.2 6.9 4.6 3!5 2.8
1973-82 0.9 3.8 1.0 -0.6 0.7

1 Average annual rates.
SOuURCE  Statistics Canada, Aggregate Productivity Measures, and
Daily Bulletin.

1 Average annual rates.
SOURCE  Organisation for Economic Co-operation and Development,
Economic Outlook (Paris: OECD, December 1982), Table 17.

The slowdown in Canada's productivity growth was
more severe than that of any of these countries. Too
much should not be made of this finding, however,
since the precise estimates of Canada’s performance
are sensitive to the choice of the base period (pre-
1973) and to the revisions in GNP figures. Notwith-
standing that fact, the basic message is not sensitive
to statistical manipulations: the productivity growth
slowdown is drastic and pervasive throughout the
OECD.

At a more disaggregated level, each industry’'s
productivity is defined as the gross domestic product
at factor cost per person employed in the industry — a
definition that is conceptually consistent with that
used above (Table 2-1). A comparison of the produc-
tivity growth rates for 39 industries between the
1961-73 and 1973-78 periods reveals that the
Canadian productivity slowdown, even in its initial
stages, was widespread (Table 2-4). Productivity
growth actually improved in some industries (such as
services to mining and communications) during the
1973-78 period, but 26 industries experienced slower
productivity growth. The slowdown was especially
severe in agriculture, mining, rubber and plastics,
primary metals, metal fabricating, nonmetallic prod-
ucts, transportation and storage, electric power and
gas, and wholesale trade, most of which recorded
negative growth.
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Table 2-4

Traditional Total Labour Productivity Levels and Growth Rates,

Selected Industries, Canada, 1961-78

Output per person employed

Level Growth'!
1961 1973 1978 1961-73 1973-78
(1971 dollars) (Per cent)
Agriculture 2,965 5,752 5,708 Dl -0.2
Forestry 7,207 11,075 11,735 3.6 1.2
Fishing and hunting 8,351 6,296 7,145 -2.3 2.6
Metal mining 18,416 29,432 21,757 4.0 -59
Mineral fuels 24,651 66,706 23,639 8.6 -18.7
Nonmetal mining 10,649 21,644 17,427 6.1 -4.2
Services to mining 15,822 13,615 15,778 -1.2 3.0
Food and beverages 7,425 12,912 13,702 47 12
Tobacco products 13,168 18,918 21,800 3.1 29
Rubber and plastics 6,956 13,558 14,492 5%/l 1.3
Leather 4,584 6,288 8,478 2.7 6.2
Textiles 5,226 10,668 13,465 6.1 48
Knitting mills 3,835 8,444 13,154 6.8 9.3
Clothing 5,027 6,309 8,452 1.9 6.0
Wood 6,615 8,702 9,923 23 2.7
Furniture and fixtures 5,797 8,967 8,944 ST -0.1
Paper and allied products 11,342 15,040 15,367 2.4 0.4
Printing and publishing 9,105 11,982 14,123 2.3 33
Primary metals 10,568 16,295 14,992 3.7 -1.7
Metal fabricating 7,951 12,784 12,784 40 ==
Machinery 9,266 12,525 15,955 2.5 5.0
Transportation equipment 7,995 17,328 21,048 6.7 4.0
Electrical products 7,074 13,241 15,632 54 392
Nonmetallic mineral products 9,640 16,377 16,695 45 0.4
Petroleum and coal products 20,618 23,389 20,640 11 -2.5
Chemicals 9,363 17,710 20,207 515 2.7
Miscellaneous manufacturing 6,659 10,279 11,621 3.7 25
Construction 9,416 12,136 11,342 21 -1.3
Transportation and storage 7,774 14,649 13,496 54 -1.6
Communications 8,818 14,713 22,714 44 9.1
Electric power and gas 25,191 40,004 36,978 39 -1.6
Wholesale trade 8,579 12,457 11,606 312 -1.4
Retail trade 4,939 6,499 6,438 23 -0.2
Finance, insurance, and real estate 18,487 18,480 18,596 — 0.1
Education and health 18,006 21,818 20,778 1.6 -1.0
Amusement and recreation 7,120 6,701 9,433 -0.5 7.1
Services to business 11,190 10,981 10,272 -0.2 -1.3
Accommodation and food 8,682 6,772 7,167 -2.0 ili5t
Other personal services 6,321 4,387 4,166 -3.0 -1.0

1 Average annual rates.

SOURCE H. H. Postner and L. Wesa, Canadian Productivity Growth: An Alternative (Input-Output) Analysis, Economic Council of Canada (forthcoming).

Perhaps the most important lesson to be drawn
from the facts about the slowdown is that any solu-
tion must range across all industries. It is just as
important to restore or speed up productivity growth
in industries that supply services as in industries that
supply goods, in industries that do not compete with
foreign producers as in industries that do, and in

industries that are outside the market system as in
industries that belong to it. The force of these
implications of the data cannot be fully appreciated
without some further consideration of the relative
importance of various industries in the Canadian
economy (Chart 2-3).



Chart 2-3
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Three Views of GDP at Factor Cost, Canada, 1980
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1 The nontrading sector includes services plus construction; the trading sector comprises the goods-producing industries minus
construction. The nonmarket sector includes public administration and defence, education and related services, and health and

welfare services.

Source Estimates by the Economic Council of Canada, based on data from Statistics Canada.

Industries that provide services — wholesale and
retail trade; finance, insurance, and real estate;
transport and communications; education; health
care; and government administration, among others —
are approximately half again as important for the
gross domestic product as industries that produce
goods (Chart 2-4). To maximize the chances of
reversing the productivity slowdown, therefore, one
should aim at improving productivity in all of these
sectors. To focus entirely on goods production or,
even more narrowly, on manufacturing alone would
restrict the scope for productivity improvement far
too much.

Foreign competition arises not only for exporters
but also, whenever imports are significant, for pro-
ducers supplying the domestic market. Industries
facing little or no foreign competition are called

nontrading industries. The division into trading and
nontrading industries is close to, but not coincidental
with, the previous division into goods and setrvice
industries. For example, while construction is a goods
industry, it does not trade; parts of the finance,
insurance, and real estate industry trade in services,
but as this is not common the industry is included in
the nontrading sector. As the second panel of Chart
2-3 shows, the trading part of the economy is only
about one-third of the whole. Thus a focus on improv-
ing productivity growth in the trading industries
alone — an objective that is often stressed in current
discussions of Canada's competitiveness in world
markets — would only risk missing very substantial
opportunities to improve productivity growth in the
nontrading industries, and thus growth in living
standards as well.
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Chart 2-4

Services and Goods-Producing Industries, as a Proportion of GDP at Factor Cost, 1980

Source Estimates by the Economic Council of Canada, based on data from Statistics Canada.

Governments — the nonmarket sector — are
involved in the provision of products and services free
or almost free, the cost being met out of taxes. They
are heavily involved in deciding how much of these
products and services to supply, to whom they
should be supplied, and how generously. We have
included all of education in the nonmarket sector,
despite the existence of some institutions that are
partly financed by tuition fees; all of health care,
because most services are nearly free to consumers,
even though their producers often receive full pay-
ment for them; and government administration at the
municipal, provincial, and federal levels. The nonmar-
ket sector is large, being almost the same size as all

of manufacturing. While we cannot be sure whether
productivity growth has slowed down in this sector,
because it is not well measured in current statistical
practice, we can be sure that improving productivity
in the nonmarket sector would contribute to growth in
living standards. Ignoring that contribution would
seriously constrain efforts to restore growth.

The international nature of the productivity slow-
down should warn us against adopting too narrow a
perspective in seeking both explanations and reme-
dies. Any explanations that are potentially applicable
to several countries are ipso facto more plausible
than explanations that are Canada-specific. That is




not to say that the latter can never be important; only
that the main source (or sources) of the problem
seems likely to be the same for several countries. For
example, a slowdown in technical change is a more
plausible hypothesis for explaining the slowdown than
unfavourable movements in natural resource prices.
The former is not at all Canada-specific, but the latter
is very much so. In seeking ways to improve produc-
tivity, therefore, success will be more probable if the
focus is on factors with potential application to many
countries.

In the same way, approaches that are not specific
to any particular industry but are applicable across
many industries are more likely to yield successful
explanations and remedies. It goes without saying
that an examination of industry detail is indispen-
sable, but each industry should be looked at within a
common approach rather than on an ad hoc basis.

The Forces of Growth

Growth in living standards can occur in four ways.
First, real income per capita rises when an economy
moves out of a period of recession into a period of full
employment. Because more people who want to
work are then able to, and because underutilized
plant and equipment are used more fully, total
production grows and, with it, production per capita
and real income per capita. Second, real income per
capita rises when the proportion of the population
that is working increases as the result of higher labour
force participation rates or of a rise in the proportion
of people of working age. In this case, measured
living standards rise, but there is some offset in terms
of lost leisure and lost production within the home
because more people are at work. Third, real per
capita income can rise when greater advantage is
taken of trading opportunities. The pattern of produc-
tion is then shifted towards goods and services that
can be sold abroad, permitting the purchase of
imports. Even without extra trade, real income can
rise if world prices for a country’s exports rise or if
world prices for its imports fall; real income can also
decline if the opposite changes occur. Fourth,
irrespective of any changes in the three factors
mentioned previously, increased efficiency can lead
to greater national output. Such an increase in
efficiency is what we mean, in this report, by “greater
prcductivity.” Efficiency can be measured by output
per person employed, although this is not the only
possibility. Other indicators will be mentioned below,
along with their implications.

The rate of growth of living standards since the
Second World War has varied considerably as these
four forces have varied in strength. Movements into
recession have slowed down or reversed growth in
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per capita income from time to time, while move-
ments out of recession have speeded it up. Labour
force participation and the proportion of the popula-
tion of working age have changed somewhat less
erratically; their general effect has been to raise living
standards quite strongly. The third factor — taking
greater advantage of trading opportunities — has also
made for steady and sustained growth in living
standards, although to our knowledge no reliable
estimates exist to indicate exactly how strong this
influence has been. Finally, improved efficiency was a
powerful and fairly steady force for increasing living
standards until the early 1970s; since then, that
influence has disappeared.

The last few years have been especially traumatic
for real-income growth, because only two of the
forces favourable to such growth — greater labour
force participation and greater trade — have been in
play. A protracted recessionary period in the past
decade has slowed down growth in living standards,
compounding the problem posed by the disappear-
ance of the fourth force, growth in efficiency. The
effects on productivity of the worst part of this
recessionary period — i.e., the year 1982 and the
early months of 1983 — could not be incorporated
into the data for this report; however, it seems likely
that they would reinforce our conclusions.

Until now, recessions and booms have alternated,
so that little or no net contribution has been made by
them to the long-run average rate of living standard
growth. Because our concern in this report is with
long-run trends, we do not examine the effect on
living standards of swings in the business cycle. It
goes without saying that we do not in any way
underestimate the gravity of the current recession;
indeed, we expressed our concern in several of our
Annual Reviews in recent years. Nor shall we consider
the influence of changes in labour force participation
and in the proportion of people of working age,
because we judge that the scope for significant
improvement in growth in living standards by policy-
induced alteration of participation or dependency
rates is small. Thus our report focuses on the other
two forces responsible for variation in the rate of
growth of living standards: increasing productivity
and increasing trade.

Increasing Productivity

Until the middle of this century, it was a commonly
accepted notion among economists that the main
driving force behind productivity growth was the
accumulation of capital. The industrial revolution was
seen by many as the consequence of a permanent
upward shift in the proportion of national output that
was saved and invested. At the end of the 1950s
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some economists attempted to verify this belief by
calculating the quantitative importance of capital
accumulation for increasing productivity growth.
These tests led to a surprising discovery: capital
accumulation had accounted for only a very small
portion of the observed historical growth in produc-
tivity. This result applied to the United States, but it
has since been extended to other countries. The
estimates suggested that only 10 to 20 per cent of
past productivity growth could be accounted for by
capital accumulation, with 80 to 90 per cent being an
unexplained ‘‘residual.”’

These findings led in the 1960s to a new approach
for explaining productivity growth — the ‘‘growth-
accounting” framework, pioneered in the United
States by Denison.?2 The growth-accounting frame-
work uses the simple but fruitful idea that the total
national production of goods and services per unit of
time (the output) depends on the total quantities of
labour and capital used (the inputs), on the quality of
the inputs, and on the efficiency with which the inputs
are used to produce output. This efficiency is often
referred to as ‘“‘total factor productivity.” Production
in any individual industry or firm is similarly dependent
on inputs, input quality, and total factor productivity,
the only difference being that purchases from other
industries or other firms, such as materials and
energy, which net out at the economywide level, must
be included among the inputs for an individual
industry or firm.

With output depending on inputs, productivity is
readily defined in a general way as “‘output per unit of
input.”’? If annual output is divided by the amount of
labour input used each year, the resuiting measure is
called “labour productivity.”” Since inputs other than
labour contribute to output, the productivity that is
defined in terms of labour is, in fact, affected by the
availability and quality of these other inputs, as well
as by total factor productivity. Thus it is clear that the
link between labour productivity and labour effort is
weak. Effort is only one of many factors affecting
productivity.

The discussion of measurement is important
because it permits a fruitful approach to an explana-
tion of labour productivity growth (and its recent
cessation) and to an examination of ways to restore
some of that growth and to improve growth in living
standards.

First, what effect does growth in other inputs have
on growth in labour productivity? Here is where the
once important capital-accumulation approach
comes in. At the national level, capital and land or
natural resources are the only other inputs available,
unless external borrowing or external aid permits

other inputs (materials, for example) to be imported
without being paid for by exports. A limited amount
of past growth, as noted earlier, can be attributed to
capital accumulation. Only a very small part is
explained by growth in land or natural resources.

Second, has the quality of the inputs been improv-
ing, thus accounting for some of the growth? A lot of
past growth can indeed be explained by changes in
input quality, but there is no agreement on the
precise amount of growth explained by this factor.
Not only is it difficult to measure quality improvement,
but there are arguments about whether the increased
quality of an input (say, a machine) should be con-
sidered equivalent to an increase in its quantity. As
far as labour is concerned, quality improvement
occurs through education (both general and specific),
through training, and through on-the-job experience.
Much growth has been due to this form of investment
in “human capital.”” Improvements in plant and
equipment quality also permit more output to be
obtained. At the industry or firm level, improved
materials and new materials also play a significant
role in raising productivity.

The increases in labour productivity that can be
accounted for by greater quantities of complemen-
tary inputs (capital, materials, and energy) and by
changes in input quality do not explain all of the
productivity growth recorded before 1974. First, there
still remains an unexplained residual, attributable by
definition to changes in total factor productivity. The
amount of growth to be explained by this residual is
rather large, although estimates vary, depending on
esoteric disputes about the measurement of input
quality and other matters. It would not be unreason-
able to put the amount in the order of half or more of
the observed growth to 1974.4 As a consequence,
even in the 1960s and early 1970s, much useful
consideration was given to how one might explain the
residual —i.e., the increase in total factor productivity.
Second, the cessation of productivity growth in
Canada in recent years, its near cessation in the
United States and the United Kingdom, and its
significant slowdown everywhere else turn out to be
mostly due to a mysterious drop in the rate of growth
of total factor productivity. This has led to even more
consideration and hypothesizing, of a potentially
useful nature, about how to explain the influence of
total factor productivity. In Canada, for example, only
about 40 per cent of the slowdown since 1972 can
be explained by factors other than the change in total
factor productivity — mostly by the occurrence of a
protracted recessionary period.®* The remaining
60 per cent is cessation of growth, as yet unex-
plained, in total factor productivity. Similar conclu-
sions hold for the United States.




Determinants of
Total Factor Productivity Growth

Thus, if one stays within the growth-accounting
framework, an explanation of the slowdown (and
remedies for it) must be sought largely through
consideration of the underlying determinants of total
factor productivity. Other approaches are possible
and could be complementary — e.g., the attempt to
determine whether better measurement techniques
would show that much of the productivity slowdown
is illusory or whether undetected changes in input
quality are important. Yet it seems likely that changes
in total factor productivity, as defined above, will be a
key element. Upon what, then, do changes in total
factor productivity depend?

Technical Change — Technical change includes
new processes, techniques, products, and ways of
organizing productive activities, and it is pervasive
across all industries. Some of these innovations are
made possible by the spending of funds specifically
intended for what might be referred to as ‘‘applied
R & D."” Others are the fruit of the ideas of individual
inventors. Yet others, and possibly the majority —
though the evidence on this point is not conclusive —
arise as ideas and incremental advances in the
normal day-to-day course of running a business or a
public service.

One needs to think only of such innovations as
containerization, communications satellites, organ
transplants, word processors, and so on to realize
that technical advance must be a major source of
total factor productivity growth. No one knows its
quantitative contribution (is it 20 per cent? 30 per
cent? or 60 per cent?), but there can be no doubt
about its significance, both in explaining the recent
slowdown in total factor productivity growth and in
discovering remedies for that slowdown.

Economies of Scale — Another source of total
factor productivity growth lies in the increasing
advantages to be derived from economies of scale —
when trade barriers fall gradually and provide access
to larger markets, for example. The term ‘‘scale
economies’’ has come to include not only individual-
plant economies but also product-specialization
economies within the firm, economies of market size,
and even economies of scale in research and
development and in marketing. The general idea is
that ‘“‘bigger’” is ‘“‘better’” and more efficient, since
large scale avoids underutilization of the resources
required and, at the same time, captures the benefits
of a greater division of labour and capital within and
among firms.
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Most empirical estimates of economies of scale are
limited to plant economies in manufacturing indus-
tries, which may well be important when new oppor-
tunities for international trade are created. A few
studies have also suggested that short production
runs and excessive crowding of products in a single
plant lead to higher costs and that trade liberalization
could well reduce the importance of this problem.® It
must be stressed, however, that economies of scale
ultimately depend on technological factors, so that
technological changes can completely alter the
possibilities for economies of scale and related
phenomena. In a series of studies on the effects of
the new information technology (merging the com-
puter and communications technologies) undertaken
recently by the OECD, an overview of the conclusions
indicates that the new technologies are encouraging
vertical disintegration of industries and decentraliza-
tion, leading to fragmented production.” Thus it is
possible that future-oriented investigations stressing
new and innovative technologies may lead to
markedly different conclusions on scale effects,
relative to the traditional econometric research on
historical productivity growth behaviour.

Internal Organization — Productivity performance
can also be improved, at least temporarily, by more
efficient combinations and organizations of existing
labour and physical capital within business firms or
within institutions in the nonmarket sector of the
economy.

Better industrial relations can have an important
effect on the efficiency of the enterprise and thus on
total factor productivity. Economic analysis appears
to have little to say about the internal organization of
firms, but this aspect is intensively analysed in the
business administration, organizational, and industrial
relations literature.® Indeed, the particular structure of
large multi-industry enterprises, their ability to antici-
pate and adjust to changing economic conditions,
and their internal human-relations policies can play a
large role in determining the actual levels of produc-
tivity performance.

Inflation — Some argue that inflation is at least
partly responsible for the recent severe slowdown in
productivity growth. They contend that a market
economy is highly dependent on the information
signaled by relative price changes. During periods of
high inflation, the information tends to be distorted,
creating inefficiencies that can persist even if more
resources are devoted to monitoring price and related
changes and to interpreting their message. Indeed,
the rewards for devoting resources to strictly produc-
tive activities tend to be lower, relative to those
gained from playing the “inflation game’’ and deriving
profits from financial transactions. And those in
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business these days know that inflation is a boon for
accounting and legal experts, since shorter planning
horizons are the order of the day and everything must
be renegotiated more often. Thus it is claimed that
inflation directly decreases the efficiency of Canada’s
market production and exchange system.

An econometric study by the Bank of Canada
addressed this issue for the 1963-79 period.® The
authors concluded that Canadian inflation appears to
account for virtually all of the recent productivity
growth slowdown, whereas the productivity slowdown
explains only a small part of inflation. The feedback
relationship between inflation and productivity growth
is not spurious; its significance and validity are
maintained over and above suspected common
causal factors, such as rising energy costs. The study
also distinguished between anticipated and unan-
ticipated inflation. While the analysis is impressive, its
conclusions must be regarded as highly tentative,
because the empirical discussion relates to the whole
economy, while the theoretical basis is derived from
micro-level considerations. There is, as yet, no
guantitative analysis of the various specific economic
channels through which accelerated inflation reduces
productivity growth. Clearly, further investigation is
required.

The Weight of Government — No mention has
been made so far, in our discussion of the possible
explanations for total productivity growth and for the
current slowdown, of the possible effects of high
taxes, the structure of the tax system, generous
welfare programs, or the role of Crown corporations.
Over the past quarter century, taxes have risen and
the structure of taxation has changed considerably.
Governmental health, education, and welfare expen-
ditures have been extended, and their relationship to
personal finances has been altered. Increasing use
has been made of Crown corporations by the federal
and provincial governments, and the tax treatment
and public management of these bodies have
changed, as have the circumstances under which
they operate.

We believe that these changes have influenced
productivity developments in Canada. There are
economic analyses and estimates to support this
belief, although no consensus has been reached on
all of the issues. For example, it is generally agreed
that increased taxation of business income has led,
through its effect on the size and deployment of
saving, to a substantial gap between realized and
potential real income. But the measurement of the

precise size of this gap is difficult, and the results are
tentative.

As for Crown corporations, many economists have
drawn attention to the low return on capital earned
by most of them and to the consequent reduction in
the national productivity of capital. While there is
some evidence to support this view, again no com-
prehensive, reliable measures exist.

In a third area, more than one observer has sug-
gested that increased personal taxes and more-
generous welfare programs have inhibited the incen-
tive to work and slowed down growth. The evidence
with regard to taxes is rather ambiguous. Research
has shown that higher taxes sometimes decrease the
time worked and sometimes increase it, with the net
effect probably being rather small. In any case,
productivity per hour would not be affected, only
productivity per person employed; as we have seen,
the slowdown shows up with either measure. Simi-
larly, if welfare programs did have an effect, it would
be mainly by changing the number of people working
or the length of time that they worked; their produc-
tivity when actually at work would not be altered
significantly. Thus welfare programs might decrease
total output but only by decreasing total labour input,
not productivity per unit of labour input. There is
some evidence that welfare programs have lowered
total labour input somewhat. The exact influence of
this factor is debatable, and it is significant only if the
proposed solution to the productivity problem is
radical surgery on the social “safety nets.” Neither
we nor most others, we suspect, are prepared to
contemplate this.

An Alternative Approach

The problem of the slowdown in productivity is so
difficult that its resolution may, in the end, require
supplementing the growth-accounting framework,
which accommodates many of the ideas discussed
so far, with other approaches. One approach,
favoured by some analysts, could be based on a
better measurement of the quality of inputs. Another
avenue is provided by input-output analysis. We have
used this partly experimental approach, among
others, and some of the results are presented here. ©

The usual measure of labour productivity is indus-
try-oriented; that is, productivity is defined in terms of
the gross domestic product (or value-added) per
person employed that originates in each industry. The
value-added estimate of an industry’s real output
subtracts all purchased intermediate inputs — such as
raw materials, energy, and contracted-out services —
from the industry’s gross revenue, yielding a net
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Table 2-5

Selected Industries, Canada, 1961-78
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Input-Output Total Labour Productivity Levels and Growth Rates,

Output per person employed

Level Growth?
1961 1973 1978 1961-73 1973-78
(1971 dollars) (Per cent)
Agricuiture 3,647 6,991 6,981 5.6 -
' Forestry 7,794 11,720 11,675 35 -0.1
Fishing and hunting 6,992 6,057 6,790 -1.2 23
Metal mining 12,463 17,451 14,882 2.8 -3.1
Mineral fuels 14,942 21,777 14,805 342 -7.4
Nonmetal mining 9,243 15,233 13,747 43 -2.0
Services to mining 10,291 11,908 12,907 1.2 1.6
Food and beverages 5,706 10,105 10,160 49 -
Tobacco products 6,906 11,845 12,133 4.6 0.5
Rubber and plastics 7,425 13,096 13,582 4.8 0.7
Leather 5,77 8,691 10,222 36 38
Textiles 6,255 11,408 12,944 Shl 2.6
Knitting mills 5,342 10,178 12,897 545 4.8
Clothing 5,952 8,768 10,447 33 3.6
Wood 7,141 10,391 10,919 3.2 1.0
Furniture and fixtures 6,824 10,612 10,703 37 0.2
Paper and allied products 8,905 12,742 12,806 3.0 0.1
Printing and publishing 8,829 12,086 13,369 2.7 20
Primary metais 9,671 14,609 13,334 345 -1.8
Metal fabricating 8,242 13,058 12,826 3.9 -0.4
Machinery 8,877 12,901 14,300 3.2 2.1
Transportation equipment 8,050 14,393 15,167 5.0 1.1
Electrical products 7,791 13,150 14,185 4.5 1.5
Nonmetallic mineral products 8,846 14,342 14,225 4.1 -0.2
Petroleum and coal products 10,331 15,685 14,058 85 -2.2
Chemicals 8,541 14,179 14,680 43 0.7
Miscellaneous manufacturing 7,516 11,609 12,394 S 055}
Construction 9,174 12,969 12,638 2.9 -05
Transportation and storage 7,556 13,279 12,718 4.8 -0.9
Communications 6,791 11,077 15,169 4.2 6.5
Electric power and gas 12,703 18,902 17,790 3.4 -1.2
Wholesale trade 8,630 12,412 12,019 il -0.6
Retail trade 5,713 7,664 7,691 2.5 01
Finance, insurance, and real estate 16,818 18,289 18,213 0.7 -0.1
Education and health 13,984 17,792 16,968 20 -0.9
Amusement and recreation 8,184 8,456 10,255 0.3 3.9
Services to business 10,498 11,075 10,371 0.5 -1.3
Accommodation and food 7,833 8,201 8.425 0.4 0.5
Other personal services 6,915 5,706 5,377 -1.6 -1.2
International trade 7,788 13,813 13,711 49 -0.1

1 Average annual rates.
SOURCE Postner and Wesa, Canadian Productivity Growth.

measure of its output. In the calculations, each
industry is, in effect, considered a separate entity,
and industrial interdependence is ignored. This
productivity measure is easy to apply and has two
distinct advantages: it yields productivity levels, as
well as growth rates, at each point in time; and it can
be aggregated in straightforward fashion, since the
total net output of all the industries, divided by their
total employment, yields the commonly accepted

estimate of a nation's aggregate productivity level —
namely, GDP per person employed. When two or
more levels are calculated for different moments in
time, the nation’s aggregate productivity growth rate
can be obtained.

Economic statisticians have complained that this
simple measure of labour productivity is not satisfac-
tory, particularly with respect to individual industries.
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They argue that there are other primary factors of
production besides labour — namely, physical capital
inputs. Moreover, merely subtracting all the inter-
mediate inputs is often arbitrary and may misrepre-
sent the industrial process. Thus other measures of
industrial productivity have been advocated; in fact,
they were used in our Seventeenth Review. But these
other measures do not have the two distinct advan-
tages of the usual measure, and they are somewhat
limiting in that the role of international trade and the
changes in the terms of trade are neglected — hence
the search for an alternative approach to the analysis
of Canadian productivity levels and growth rates.

Input-Output Analysis

The input-output approach is one result of this
search. To see how it works, consider the example of
an automobile manufactured in order to satisfy
domestic final demand.'" If we wish to know the
economywide total labour that was required to
produce this unit of transportation equipment, we
count the labour directly required at the final stage of
automobile production — that is, the labour embodied
in the value-added of the automobile or transporta-
tion equipment industry. But this industry purchases
a wide variety of intermediate inputs — such as
energy, steel, rubber, plastics, electrical products,
and business and financial services — from other
industries, each of which also employs labour. Thus
we must add the indirect labour of the other indus-
tries whose production of intermediate goods and
services was purchased by the automobile industry.
Each of these industries also uses intermediate
commodities purchased from still other industries —
including each other; thus there is even more indirect
labour to be included in the production of the original
automobile. It was recently reported, for example,
that a U.S. subcompact automobile is estimated to
require 190 hours of labour (direct and indirect),
whereas the Japanese equivalent needs only 100
hours. 2 Calculations like this can yield a productivity
measure for any industry that takes into account not
only the labour used directly by each industry but
also the labour embodied in the materials, equip-
ment, and imports purchased from the other indus-
tries.

The results of such calculations are presented in
Table 2-5 for the same industries as in Table 2-4,
where traditional productivity measures are given.
There are considerable similarities and differences
between the two sets of figures. The similarities occur
when an industry is “almost” vertically integrated, so
that intermediate commodity inputs are of little
importance, as in the amusement and recreation

industry and the wholesale trade industry. The big
differences arise when the measured intermediate
inputs are significant, as in the mineral fuels, paper
and allied products, petroleum and coal, and accom-
modation and food services industries.

The input-output measurements are particularly
sensitive to the productivity slowdown phenomenon.
Of the 40 industries displayed in Table 2-5, 35
recorded lower growth rates in the 1973-78 period
than in the 1961-73 period (the corresponding figure
in Table 2-4 was 26). Productivity stagnation is,
therefore, more pervasive across industries when this
alternative measure is used.

Three Applications

Three useful applications of the input-output
approach can be made immediately. First, it can
serve to determine whether the productivity slow-
down remains as serious when proper allowance is
made for the recent changes in the terms of trade
and in capital depreciation rates — an allowance that
is not made in the traditional productivity measures.
After such allowance is made, we obtain different
results. There is an important difference in the early
part of the recent slowdown period (Table 2-6). The
slowdown was much less between 1966-71 and
1971-76 than traditional measurements would
indicate. Instead of being cut in half, the growth rate
was lower by only one-quarter. This suggests that
more careful measurement might produce a dramati-
cally different view of the seriousness of the produc-
tivity decline. There is, however, other evidence to
suggest that changes in Canada’s terms of trade
from 1976 to 1981 did not significantly affect the
severity of the (officially measured) productivity
slowdown during this most recent period. Thus the

Table 2-6

Growth in Productivity, Using Traditional and
Input-Output Measures, Canada, 1961-76

Growth in output per
person employed!

Traditional Input-output
measure measure
(Per cent)
1961-66 33 3:8
1966-71 2.8 2.8
1971-76 1.4 2.0

1 Average annual rates.
SOURCE Postner and Wesa, Canadian Productivity Growth.




slowdown does not, in the end, appear to be expli-
cable to any significant degree by measurement
problems such as those discussed here.

Our second application of the input-output
approach concerns the effect of the demand shift to
services on the observed aggregate productivity
slowdown, given the fact that the productivity levels
and growth rates of the service component of output
are both lower than those of the other components.
Use of the input-output technique permits a direct
test of the hypothesis that this factor accounts for a
significant portion of the observed slowdown. Table
2-7 shows what the aggregate productivity growth
rates would be for the three subperiods if the final-
demand weights of services (and other demand
components) were held constant at either the 1961,
1966, 1971, or 1976 levels; the last column shows
the actual growth rates. If a shift to services had
caused the slowdown, the figures in the first column
for example, ought not to show a slowdown, or they
ought to show a much smaller slowdown than the
actual one (last column). Since there is not much
difference, one can conclude that services were not
responsible. Tests with the weights for 1966, 1971,
and 1976 lead to the same conclusion. These figures
show that the slowdown, in its initial stages at least,
cannot be explained by a shift in demand to services.
in fact, the aggregate productivity growth patterns
are largely insensitive to the various final-demand
weights, even though the latter undergo important
shifts over time. One of the most important such
changes is the growing role of direct imports in
satisfying final demand in Canada. Imports comprised
only about 6.3 per cent of total final demand in the
year 1961; by 1976 that proportion had risen to
11.7 per cent.

Table 2-7
Aggregate Productivity Growth! When Holding

Final-Demand Weights Constant at 1961, 1966,
1971, or 1976 Levels, Canada, 1961-76

Variable
1961 1966 1971 1976 weights
(Per cent)
1961-66 312 3.4 353 3.2 353
1966-71 2.5 2.6 25 2.5 2.8
1971-76 1.8 2.0 1.9 19 2.0

1 Average annual rates.
SOURCE Postner and Wesa, Canadian Productivity Growth.

The third application involves the question of
“correct’”’ productivity measurement — that is, of
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determining whether a better measurement of pro-
ductivity, especially in the service sectors, would
reveal that the productivity slowdown is, in whole or
in part, a ‘‘statistical illusion.” It is well known that the
official output measures of certain service industries,
even those in the commercial sector, are not well
defined and are subject to considerable improve-
ment. We have been able to obtain an experimental
measure of output for the Canadian finance, insur-
ance, and real estate industry.’® This measure
appears to be superior in important respects to the
official estimates. It turns out that the output growth
rates for the two measures are very similar for 1961-
66 and for 1966-71 but that for the 1971-76 period
the experimental measure indicates a considerably
faster rate of growth. The revision is from -0.7 per
cent annually to 3.3 per cent. Because the finance,
insurance, and real estate industry is one of the most
important in Canada, both in terms of final demand
and in terms of its role as a supplier of critical inter-
mediate services to other industries, any productivity
improvement in that industry has far-reaching effects.
Thus our revised estimates of productivity growth in
the finance industry have a startling effect on the
measure of aggregate productivity growth. While the
official measurement for the finance industry pro-
duces an aggregate productivity growth rate for the
whole economy of 2.0 per cent for the 1971-76
period, the revised figure is 2.5 per cent, meaning
that the productivity growth slowdown (in the initial
stages) is much less apparent. Does it mean, how-
ever, that the celebrated productivity slowdown is a
figment of the statistical imagination? We think not; it
is very doubtful whether the severe slowdown in the
most recent period (1976-81) could be eliminated by
“correct’” output measures. Nevertheless, the impor-
tance of proper measurement convention is abun-
dantly clear.

Other applications of the input-output approach
are possible, including the targeting of productivity
improvement measures at industries that have
particularly strong linkages to the rest of the
economy and where productivity improvements might
therefore have a more widespread beneficial effect
than elsewhere.

Data Shortcomings

The three applications just described show, we
think, that the input-output technique is a fruitful
addition to the economist's tool kit for analysing
productivity growth. It could be considerabiy
improved, as could productivity analysis generally, if
the collection and processing of statistical data could
be improved. We experienced considerable difficulty
in reaching an adequate understanding of the statisti-
cal procedures followed at Statistics Canada for real-



20 The Bottom Line

output measurement. It would help considerably if
these procedures were fully documented, particularly
with respect to durable capital goods and service
commodities. More detail is needed on the statistical
treatment of quality change, performance and
operating characteristics, and the introduction of
entirely new products and services. The present
documentation is inadequate at a time of pervasive
and accelerating computerization of industrial pro-
cesses and service operations.

Improved statistical services would also be desir-
able with respect to the rather technical question of
reconciling company-based statistical data with
establishment-based statistics. Reconciliation difficul-
ties arose when we came to analyse the work
(reported upon elsewhere in this report) on the link
between R & D expenditures (company-based) and
productivity improvement (based on production and
employment data from establishment-based statis-
tics). It might be beneficial for producers and users of
Canadian statistical data to meet and discuss these
problems of data reconciliation. Statistics Canada
should be encouraged to bridge the gap between the
two sources, either by experimenting with new types
of reporting units or by conducting standardized cost-
allocation methods.

A Two-Pronged Approach

We can now draw appropriate lessons from the
evidence on the income and productivity growth
slowdown and from the present state of the theory on
these matters, as well as some conclusions about an
appropriate way to approach the problem of finding
remedies for the slowdown.

Because the slowdown in productivity growth is
widespread, spanning all industries and most OECD
countries, the need to have the widest perspective
possible in the approach to policy remedies is obvi-
ous. Remedies must be sought that apply to all
industries, with the search directed at ways to
improve productivity in the service industries as well
as in the goods industries, in the nontrading industries
as well as in trading industries, and in the nonmarket
industries (including government) as well as in the
market industries.

In seeking solutions and proposing remedies, the
international character of the slowdown must also be
kept in mind. A reasonable test of any proposed
approach is whether it would apply not only to
Canada, but also to France, Britain, West Germany,
Japan, and the United States, for example.
Approaches specific to Canada can be used, but
they are unlikely to suffice on their own. We do not

claim that the productivity problems of other coun-
tries should be analysed in Canada; only that the
methods used to analyse Canada’s problem should,
in principle, also be applicable to other countries for
the best chance of success.

An important message from the theory is that
approaches that focus on explaining total factor
productivity growth seem somewhat more promising
than those centering on either input quantity or input
quality, including the quality of labour. Input quantity
and quality cannot be ignored entirely, of course, but
in our view the general drift of the analysis over the
past few years favours greater emphasis on total
factor productivity. The theory also suggests that the
explanation of total factor productivity growth itself
will require an approach that is more disaggregated
by industry than has hitherto been the case. While it
may not usually be necessary to go down to the level
of the individual firm or plant in seeking explanations
of productivity growth, it may be necessary to
consider more industry detail than in the past, at the
same time bearing in mind the need to explain
productivity growth or its slowdown in a large number
of very different industries.

The theory can also help to decide where to
concentrate research resources, at least initially,
when seeking for an explanation of total factor
productivity growth. In particular, at the time that we
began to focus on productivity analysis, about three
years ago, it was quite clear, on the basis of the facts
and theory then current, that whatever else was
important in total factor productivity growth, techni-
cal change was a critical element. A deeper under-
standing of this phenomenon was viewed as essential
to a fuller understanding of productivity growth.
Examining the forces underlying technical change is
an approach that meets all of the criteria that we
have stressed as important in the search for a better
understanding of the productivity growth slowdown:
technical change is a phenomenon spanning all
industries and all countries, and its explanation
requires substantial disaggregation. We have devoted
a major part of this report to an examination of these
issues.

The theory also tells us that growth in living stand-
ards depends on trade growth as well as on produc-
tivity growth. As we have pointed out, the key social
problem lies in the consequences of the productivity
growth decline for growth in living standards, not in
the decline itself. From that perspective, all policies
that enhance real-income growth, whether by pro-
moting productivity growth itself or through other
routes, should be considered. Greater trade has
contributed to growth in living standards in the past




and will continue to do so in the future under the
current GATT arrangements.

There are problems, however, in relying upon this
source for future growth in living standards. Protec-
tionist pressures have been growing of late, fueled by
the worst recession since the 1930s, which has
generated considerable legitimate concern about
high unemployment. There is also concern that the
trend towards greater trade may make Canada too
dependent on natural resources in the future. In the
light of these problems, it cannot be taken for
granted that trade should continue to grow, as is
presently planned under the GATT arrangements,
and therefore that it will contribute to growth in living
standards in the future, as it has done in the past. It
becomes important, therefore, to consider whether
these concerns about freer trade imply that the rate
of growth of trade, and hence its contribution to
income growth, should be slowed down, left as it is,
or even speeded up, in view of the urgency of the
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income growth problem. These considerations have
also been treated extensively in our report.

The theory and facts pertaining to productivity
growth and its slowdown make it clear that our
investigation of technical change and trade repre-
sents only the beginning of what should ultimately be
done in the area of income growth analysis. To
mention just a few of the possibilities: the effects on
productivity of inputs other than labour should be
studied; the quality of inputs should be examined; the
numerous determinants of total factor productivity
other than technical change should be investigated;
and some very tricky measurement issues should be
examined. All of these issues, and perhaps some
others, have a place in a comprehensive treatment of
the income and productivity slowdown. We have
covered only two of the many important aspects of
the problem in this report. We plan to publish, in the
near future, another report that will cover some of the
other points described here.




Part B

The Role of Technical Advance



3 Technical Advance: An Overview

Technical advance has been identified as a major
source of economic growth in modern times. While
estimates of its relative importance vary, few would
deny that it plays a key role. In the absence of any
other source of growth, an apparently modest rate of
technical advance of 1 per cent annually, on average,
will enable a grandson to become twice as well off as
his grandfather, in the same job and with the same
degree of effort. An average rate of 2 per cent will
make him twice as well off as his father. On the other
hand, without technical advance, growth is likely to
be very slow — even nonexistent, according to some —
leading to a static society akin to that which is
commonly perceived to have existed during the
Middle Ages.

Obviously, then, it is most important to understand
how and why technical advance comes about, in
order to adopt a sensible approach towards it. We do
not assume that any and all technical advance is
necessarily good, because one must look at the costs
as well as the benefits. For example, if Canada were
able to devise a ball-point pen that would function
twice as long as existing ones, but had to spend $100
billion doing so, the investment would not be worth-
while. Similarly, we do not necessarily support all
government expenditures that are labeled as helping
technical advance, but we do think that some govern-
ment involvement is necessary.

It is possible to understand fully the policy issues in
the area of technical advance only after examining
ideas about the process, the evidence of their valid-
ity, and what is presently being done in Canada. Even
before that, however, it is clear that many important
questions exist on which agreement has yet to be
reached. Is the total level of R& D spending in
Canada too low, too high, or about right? How
important is the applied part of R& D spending for
technical advance, in comparison with advances in
ideas, products, and processes that come up in the
normal course of doing business, without R& D?' If
the level of applied R&D is too low, can or should
government policy attempt to do more than it is
presently doing? Is it a good idea, for example, to set

national targets based on a comparison of Canada’s
performance with that of other countries? Are there
alternative ways of fixing R & D targets, and what are
their merits? Does the fact that Canada has more
than an average proportion of foreign ownership and
control either help or hinder the process of technical
advance? What should the policy towards branch
plants be, from the point of view of achieving rapid
technical advance? Do new technological advances
developed elsewhere come into Canada as rapidly as
is desirable? If not, can the process be speeded up?
Does new technology spread as rapidly as is socially
desirable among firms within Canada? If not, can
anything be done about that? What about the rate of
diffusion of new technology among different regions?
Is the allocation of our limited tax resources between
policies to increase R & D and policies to speed the
diffusion of existing technology properly balanced?
Are the guidelines to government departments on
why and when to subsidize technical advance, in
each of the many existing programs, designed for
maximum efficiency in achieving this end? Are tax
concessions in favour of R& D well designed? Is
patent policy as conducive to technical advance as it
could be? What about competition policy? s suffi-
cient policy attention being paid to technical advance
outside the glamorous high-technology manufactur-
ing industries — in the service sector, for example?

While we cannot answer all of these questions in
this report, we shall address the more important
ones, in the hope that we make a useful contribution
to policy making with regard to technical advance.

The Process of Technical Advance

Technical advance can be viewed as the introduc-
tion of new ideas, processes, and products, or of
improvements to existing practices, processes, and
products. Among the major new ideas or processes
in the last 100 years, we might mention: assembly-
line operation; catalytic cracking; computer program-
ming of machine tools; the supermarket as a form of
organization of the retail grocery trade; fast food
chains as a form of organization of the restaurant
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trade; the basic oxygen process in steel making; the
use of containers in transportation; and so on.
Among the lesser but still significant idea or process
innovations, we might mention: the use of slurry
pipelines in transportation; the adoption of self-
service in gas stations; the twin-wire process in paper
making; the technigue of building television sets with
replaceable modules; and the use of Ensolite insula-
tion during cold-weather house construction. As
examples of major new products, we might mention:
the automobile; the telephone; mass-market elec-
tricity; the diesel engine; the computer; hybrid corn;
and the jet plane; and as examples of minor but still
significant new products: cellophane; the ball-point
pen; the zipper; the hand-held electronic calculator,;
radial tires; colour television; sulphanomide drugs;
automatic transmissions; sliced and wrapped bread;
pneumatic wrenches; and Scotch tape. Technical
advance takes place in all sectors, as these examples
show — in manufacturing, in the service industries,
and in primary production. They also show that, while
applied R&D is clearly important in the process of
technical advance, much of the latter also consists of
improvements that are devised in the normal course
of doing business.

The line between new and improved products or
processes is sometimes difficult to draw, as is the line
between the products and the processes themselves.
Is a power wrench a new product, an improved old
product, or a new process for installing nuts? Is a
colour television a new product or an improved
version of the old product? Is the supermarket
system a completely new process, or just an
improved version of the old corner store? The distinc-
tions nevertheless remain useful, as does the distinc-
tion between tall and short people, despite the
existence of numerous middle-sized persons.

All new and improved products and processes
share the characteristic that they can contribute to
the production of more or better goods and services
without requiring more labour, capital, or materials.
For any given level of effort, they lead to improved
living standards.

The bewildering variety of technical changes
suggests that it may be difficult to generalize about
the causes of technical advance; nevertheless, it is
not impossible. To begin with, in the context of a
small economy like Canada’s, it is helpful, from the
policy point of view, to distinguish the three ways in
which an advance in technology or a new idea for a
better way of doing business can occur.

First, a Canadian firm may be the first in the world
to discover a new technology or a new idea and to
bring it to commercial application. In the nonmarket
sector, an organization in Canada may be the first,

worldwide, to devise and put to practical use a new
product, process, or organizational technigue. In
either case, this "'first use” may be referred to as the
domestic production of new technology. A good deal
of applied R&D in Canada does result in such
production of new technology. An example of this is
the Syncrude process for oil extraction from oil
sands.

Second, a Canadian firm or organization may
adopt a new technology or idea that is already used
in Canada by other firms or organizations, thus
moving up to ‘‘best practice.” This is the domestic
diffusion of new technology. An example of this is the
spread of universal product coding from the first
supermarket chain to use it in Canada to the other
chains in the country.

Third, a firm or organization may be the first in
Canada to put to commercial or practical use a new
technique or idea that is aiready used abroad. This
will sometimes require adaptation to Canadian
conditions, and some of Canada’s R & D spending is
devoted to that very purpose, as perhaps in the
institution of a computerized reservation system in
Canadian air transport. Sometimes very little adapta-
tion is needed, as in the case of containerization. To
cover both eventualities, we refer to this as the first
domestic adaptation of new technology from the
world pool of technology, though the term is not fully
satisfactory. An example of the domestic adaptation
of new technology occurred when the first supermar-
ket chain in Canada adopted the universal product
coding system, which was already in commercial use
in the United States.

This triple distinction is not entirely sharp in all
cases, but it is useful. The validity of the policy
inferences that we shall draw from it later is little
impaired, in our view, by the fact that one could
debate at great length about precisely how the
borders among the three aspects of technical
advance ought to be drawn.

The three ways in which advances in technology
can occur are not of equal importance to productivity
improvement in Canada. If one examines the exam-
ples cited above, one has to conclude that the
production of new technology in Canada appears to
reflect our relatively small size in the world economy.
This is true both for advances of a kind that, regard-
less of where they are first made, depend on applied
R& D work and for advances and ideas that come
about in other ways, notably in the large and impor-
tant service sector. The adaptation of new ideas and
technology from the world pool is quantitatively very
significant, as is the diffusion of new technology from
its first users in Canada to all other potential users.




Production

The development of new products and processes is
sometimes sought systematically by firms, individu-
als, and institutions (governments, universities, and
trade associations). The expenditures involved in the
search are included as part of applied R & D expendi-
tures. New drugs, better car engines, and cheaper
steel-making processes are developments that
resulted from systematic searching by firms and that
involved R&D expenditures; this also applies to
many discoveries made by individual inventors, such
as the telephone, the radio, and the airplane. The
discoveries of individual inventors are often devel-
oped further by firms. Government agencies and
universities have also made, and continue to make,
systematic searches for technological advances —
e.g., in agriculture, where new seeds and new strains
of cattle have been developed, and in energy, where
ways of achieving controlled nuclear fusion are being
investigated.

Sometimes discoveries do not result from a sys-
tematic search, but they occur as a by-product of the
normal processes of production and marketing. The
expenditures in these cases will rarely be counted as
R& D by statistical agencies or appear as such in
published data. Such advances sometimes derive
from ideas developed in the day-to-day process of
production and sometimes from ideas that occur to
persons or groups not purposely involved in research
activity. Examples include the development of better
train couplings, the institution of the supermarket,
and the concept of containerization.

The distinction between sought-for discoveries and
those which occur en passant is important. A consid-
erable number of technical innovations seem to fall
into the latter class, but most of the developed theory
and policy applies only to the former.

Expenditures on applied research and development
are, of course, the main variable that would appear to
determine sought-for technical advance and the
resulting productivity improvements. Yet, somewhat
surprisingly, the statistical evidence in favour of a link
between R & D and productivity improvement at the
industry or economywide level is not strong, and it
relates almost exclusively to the U.S. experience.
There is better evidence, however, that R&D
improves productivity in individual firms. The implied
paradox is still a subject of much ongoing research.
In Canada, one would expect any link between
improvements in industry or economywide produc-
tivity and Canadian R& D expenditures to be con-
cealed by the large number of productivity-improving
technical changes that originate outside the country
and do not result from Canadian R& D. In addition,
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because technical change resulting from applied
R & D is not the only source of productivity improve-
ment, the influence of the R& D is all the harder to
detect. Nevertheless, it is worth asking whether
evidence of a link exists for Canada, because the
presumed existence of such a link is, to a large
extent, the premise upon which policy towards
applied R& D is based.

Accordingly, a study was undertaken to investigate
the relationship between the growth rates of produc-
tivity and applied R& D in Canada.? This was done
for 13 manufacturing industries over the period 1966
to 19786, with both internal and contracted-out R& D
being measured for each industry. The input-output
method of measuring productivity growth (see
Chapter 2) was used in combination with the tech-
nigue of multiple-regression analysis. The latter
enabled us to distinguish the effects of this industrial
R&D from the other variables known to influence
productivity growth — i.e., changes in the amount of
capital equipment of a given type and changes in the
scale of operation. The results showed that internal
R & D done in any given industry had little effect on
its productivity growth but had a favourable influence
on productivity growth in the industries that are
supplied directly or indirectly by that industry. This
means, essentially, that most of the industrial R& D in
Canada that has a productivity-raising impact is
oriented towards creating new and improved equip-
ment and products for sale to other firms, rather than
the development of new production processes that
will be used internally by the industry performing the
R & D. When interindustry sales and purchases were
taken into account, the conclusion emerged that
internal R& D growth did influence productivity
growth significantly in these 13 industries.

We conclude, partly on the basis of these results
and of the U.S. evidence and partly because of the
inherent plausibility of the proposition, that increases
in applied R & D can stimulate productivity growth in
Canada. Whether increases in basic R & D in Canada
would also help is not an issue on which we have
found any evidence one way or the other. Nonethe-
less, the weakness of the link between applied R& D
and productivity growth — both here and in the United
States — is, incidentally, indirect evidence of the
possibility that a large amount of technical advance,
all over the world, may be achieved through routes
other than applied R & D.

The determinants of applied R& D expenditures
are also an important issue for policy. The theories on
this subject have hypothesized numerous variables,
which can be classified according to the locus of their
relevance: at the level of the firm, of the industry, or
of the whole economy.




28 The Bottom Line

At the level of the firm, four variables especially are
mentioned frequently. The first of these is the size of
firm, as it has been suggested that some minimum
size is required to do R&D at all and that R&D
becomes more efficient as firms become larger.
There is some dispute, however, as to whether size
hinders the discovery process beyond a certain point.
Some observers consider, for example, that having
many small teams rather than a larger bureaucratic
arrangement is important for applied R& D to be
successful, whether it is targeted at new discoveries
or at the adaptation of existing ones. The firm's
product diversification has also been suggested as
helpful for discovery. Another variable — the national-
ity of ownership or control of a firm — is often cited as
relevant in the Canadian context; it has been argued
that foreign-controlied corporations do less R& D in
Canada than Canadian-owned firms. The ease with
which companies can obtain financing to undertake
the risky process of research and development or the
almost equally risky process of subsequent marketing
has also been considered as a potentially important
variable determining the level of research and
development.

At the level of the industry, it is recognized that
technological opportunity varies among industries.
(The argument here may be circular, however:
industries that do a lot of R & D may ipso facto have
many technological opportunities.) The chemical
industry, for example, is thought to be better off, in
this respect, than industries such as personal ser-
vices; this difference may explain the differing
amounts of R & D and subsequent discoveries by the
two industries. Another variable considered to be
significant at the industry level is the degree of
concentration. In industries with only one or very few
firms, there may be less incentive to innovate than in
those with more competition. Too much competition
could also inhibit technological advance, however, as
the firms that make the discoveries initially may be
unable to cover their development costs if many
other firms imitate them quickly. Patenting can help
to forestall pirating, but it is not always feasible. A
third variable often suggested is the expected size of
the market for an innovation. The reasoning here is
that the fixed costs of making the discovery can be
spread over a larger number of units sold. Finally, the
regulatory climate may also have an influence. Not
only may inventive capacity be diverted away from
technological advance towards coping with regula-
tions, but there is also a widespread feeling that in a
climate of cumbrous regulation the innovative pro-
cess is stunted.

At the economywide level, a strong and steady
growth in total aggregate demand is often cited as a

beneficent condition for the invention and develop-
ment of new products and processes. On the other
hand, it is sometimes argued that the need to survive
in a recessionary climate can also stimulate innova-
tion. The general tax climate is also considered to be
important by some, who maintain that higher profits
generate more R& D. Others believe that certain
kinds of taxes, notably the capital gains tax, may
restrict the genesis and growth of small venturesome
firms, which often represent an important source of
new technological development. Government tax
relief specifically related to R&D, direct R&D
subsidies, and purchasing policies favouring research
and development form another class of variables that
can influence R & D spending. Finally, the size of the
base of fundamental knowledge is viewed as an
important element of the process of research and
development.

This listing is not complete. It includes only those
variables about which some degree of evidence
beyond mere intellectual plausibility has been col-
lected. Naturally, the varying hypotheses about the
determinants of technical change have given rise to
conflicting views, and more evidence is needed.

Diffusion

A new process takes time to spread to all the firms
that will eventually use it. Similarly, it takes time for all
the firms that will eventually make a product to
actually produce it.

The diffusion process can be very slow, even when
there is no question of letting older types of equip-
ment wear out gradually. It is more often a question
of quinquennia and decades than of months and
years. The spread of roof trusses throughout Canada,
to cite an example from earlier research by the
Economic Council, took over 10 years.® Lags remain
long, even if they are calculated by a less stringent
measure than the duration of the period from first to
universal use — say, from the time of use by the first
10 per cent of potential users to the time of use by
90 per cent.

Faster diffusion of new technology, if it were
possible, would plausibly raise output and real living
standards. To illustrate: if technical change occurs at
2 per cent a year, then within five years' time living
standards will rise 10 per cent on account of this
factor alone. If a fair proportion of this improvement is
due to the gradual adoption, over that period, of new
ideas, products, and techniques already used by
some firms but not by all, an acceleration of that
process would cause the 10 per cent improvement in
living standards to occur in less than five years' time.
It would occur sooner still if the pace of adoption of
all the advances that have not yet come into first use




but will do so in the next five years could also be
hastened.

There are limits to the improvements that can be
achieved in this fashion. The first is determined by the
amount of improvement in living standards that could
be achieved if all firms always used best-practice
ideas and processes and produced the most up-to-
date products possible. While the gap between
average and best practice can be narrowed — per-
haps even almost closed — the speed with which best
practice itself advances must, in the last analysis,
place an upper limit on the rate of growth of tech-
nology and living standards. Speeding up diffusion
can, at best, lead to a temporary rise in the rate of
growth in living standards, lasting a few years, and
thus to a higher level of living standards than would
obtain without it. But it cannot lead to a permanent
acceleration in the increase of technical advance and
living standards. Second, it will not be costless to
speed up the diffusion process. When firms seek out
what is new and adopt it, that takes time, effort, and
money. If governments try to help, that also takes
time, effort, and money. If the costs are higher than
the benefits, faster diffusion will obviously not yield an
improvement in living standards. Third, an innovation
may render some kinds of existing capital equipment
obsolete, but if that equipment is long-lived, it may
pay to continue using it. The replacement of steam
engines by diesel engines in locomotives is an exam-
ple.

Explanation of the diffusion process has been
attempted by geographers and economists alike.
Geographers have stressed the importance of
distance and urban hierarchy.* In citing distance, they
use an epidemiological approach that likens the
spread of an innovation to the spread of a contagious
disease. Distance can take many forms: physical
distance; physical distance corrected by geograph-
ical factors such as mountains, rivers, and so forth;
and social and economic distance measured by the
probability of concluding social and economic
transactions. The main prediction of the epidemiolog-
ical model of diffusion is that innovations are propa-
gated according to an orderly wavelike pattern that
emanates from the centre and moves towards a
periphery. The farther an economic agent is from the
centre or place of origin of an innovation, the later he
is likely to adopt it. An innovation is diffused by
imitation, bandwagon effects, or demonstration
effects. Its spreading results primarily from a learning
process — hence the importance of information flows
and personal contacts. When the physical distance is
shorter, the communication system better, and the
population density higher, the probability of exposure
is greater and the spread of the innovation is faster.
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In the urban-hierarchy approach, the size of cities
is the key to predicting and explaining the diffusion of
innovations; geographical or social distance does not
intervene explicitly. An urban hierarchy is composed
of a large city and a number of smaller centres in the
region, distributed in the hierarchy according to their
demographic and socio-economic characteristics.
Inside each urban hierarchy, the primary city gets the
innovations first; from there they filter down to the
other levels. Innovations may be risky or uneconomi-
cal below a certain threshold of population, or they
may require special inputs. They are therefore more
likely to be introduced first in cities that have large
markets for outputs and/or low supply costs for
special inputs. Only later, if the experiments are
successful in the larger cities and if the processes
involved can be simplified without too much loss in
efficiency, will they be brought to smaller centres.

Economists have adopted a different approach,
focusing not on distance or urban structure but on
variables that, in one way or another, bear on the
profitability or riskiness of the innovation. In principle,
this approach could involve variables that are similar
to those used by geographers, but in practice the
stress tends to be rather different. The general idea is
that adoption will occur sooner, the more profitable is
an innovation at a given level of risk, and the less
risky it is at a given level of profit. While profitability
certainly serves to explain the speed of diffusion, it
does not do so in an especially useful or appealing
fashion unless one also examines the variables that
underlie that expected profitability; the same applies
to riskiness. A large variety of such variables have
been hypothesized. Among those which are most
commonly used are: the size of the firm; the degree of
competition that the firm faces from others in the
industry (the level of concentration); the number of
firms that have already adopted the innovation; the
size of the potential market; the access to risk
capital; and the age, education, and other character-
istics of the firm’s management.

Adaptation

Explanations of the diffusion of new ideas and new
technology among firms within an industry or among
regions also apply, to some extent, to their diffusion
on an international scale. If distance from the point of
origin of a new technique affects the timing of its
adoption by other firms within the same country, as
geographers maintain, this is also true of the distance
between the country of origin and other countries.
Just as keen competition from early domestic innova-
tors has an effect on the speed of diffusion in the
domestic market, so also the keenness of competi-
tion from foreign innovators influences the speed of
spread into Canada of technical advances that
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originate elsewhere. This can be significant not only
for the domestic producer facing import competition
but also for Canadian exporters, who may find it
worthwhile to adopt new ideas and techniques that
give their foreign competitors an edge. The analogy
with domestic diffusion is, however, of only limited
applicability; a number of other elements must be
taken into account when examining the rate of
adaptation in Canada of new ideas, products, and
processes already in commercial or practical use
abroad.

The role of multinational corporations is one such
element that has been quite extensively investigated.
One study has gone so far as to assert that *‘most
people would agree that multinational companies are
unquestionably the dominant institutions transferring
industrial technologies across national borders.”’®
Whether or not one can be as absolute as this
statement (this point will be examined in a later
chapter), there can be no doubt that multinationals
do play a significant role. That role may or may not
be indispensable, however, and how vital it is may
depend on the nature of the technology to be trans-
ferred. The modern theory of the firm suggests that
the transfer of technology by multinationals to
subsidiaries in other countries may be more efficient
for the latest and most advanced, sophisticated, and
radical types of new products and processes than it
is for those which have been known for some time,
are fairly straightforward to produce or introduce, and
are not very radical in conception. Thus multination-
als may not be an effective transfer mechanism for
the more mundane kinds of new technology, which
nevertheless play a significant role in improving living
standards. In addition, there may be other costs
arising from foreign ownership and control, as well as
a price in terms of reduced national pride if advanced
technology is obtained through this route.

Another difficulty in relying on multinationals for
technology transfer is that the proportion of the
economy where they are of major importance is quite
small. They are very significant in mining and manu-
facturing, where assets of foreign-controlled corpora-
tions represent about three-fifths of the total, but
these two sectors account for only about one-quarter
of the gross national product.® In the rest of the
economy, multinationals are much less important. In
1974, aside from mining and manufacturing, the
heaviest foreign presence was in wholesale trade,
with just over one-quarter of all assets being under
foreign control. In all the other market sectors (retail
trade, finance, utilities, services, agriculture, forestry,
and construction), the fraction was less than one-
quarter. There is no foreign control in the nonmarket

sectors of health, education, and public administra-
tion. Consequently, for about three-quarters of the
economy the many technical advances that first
come into practical use abroad must enter Canada
mainly by means other than the multinationals.

In that part of the market economy where multina-
tionals are not important, present policy relies de
facto on the self-interest of owners and managers of
firms in introducing new ideas and techniques. The
desire for profits, growth, or just a competitive edge,
and the risk of bankruptcy or takeover if one does not
keep up with other firms are all assumed to make
businesses seek out, or be receptive to, information
from abroad on new products and new processes.
Little is known about whether these incentives are
sufficient to ensure the speedy and timely adaptation
in Canada of new ideas and techniques that originate
elsewhere. A further mechanism, whose adequacy is
again unknown, is the adoption and adaptation of
world technology in Canada through consulting and
engineering-design firms.

In the nonmarket segment of the economy, which
represents aimost 20 per cent of GNP and is thus
roughly comparable in size to manufacturing, new
processes and products enter by mechanisms whose
precise nature has not yet been studied empirically to
any great degree. Clearly, entry does not occur
through either the multinationals or the self-interest of
private business managers.

The fact that a major portion of the economy is not
directly exposed to foreign technology advances
does not mean that there is no indirect exposure.
Many channels of contact exist. Sectors where trade
is conducted or multinationals are active, such as
manufacturing, will often supply goods to the non-
trading sector or purchase goods or services from it.
Thus a manufacturer of buses — an industry that
trades and has multinationals — is a supplier to the
transportation sector and can improve efficiency
there, both directly by improving the product and
indirectly by transmitting knowledge of how transpor-
tation is organized elsewhere. Similarly, a multina-
tional company calling bids for local construction can
demand specifications that automatically require
national firms to become aware of developments
abroad. Another point of entry of foreign ideas and
techniques into the nontrading sector is that of
human contact through tourism, immigration, interna-
tional conferences, and so on. An extreme historical
case of this is colonialism, which embodied contacts
that were a powerful device for international tech-
nology transmission. All of this is rather general: the
processes of technology transfer in the nontrading
sector remain a largely untilled field of economic




analysis, despite their importance for the improve-
ment of living standards.

Finally, mention should be made of institutional
arrangements directly designed for transmitting
technology across international boundaries. Japan’s
Ministry of International Trade and Industry, which
has for years systematically combed the world in
search of new products and processes suitable for
adoption by that country’s industries, is a well-known
example at the government level. Private institutions
also exist that perform the same function.

In sum, new ideas, products and processes are
diffused internationally, and brought into Canada, by
a variety of mechanisms. Some are similar to those
which apply to internal diffusion, such as competitive-
ness among firms in the traded-goods industries;
others include muitinational corporations, the self-
interest of businesses in the nontrading market
industries, engineering and consulting firms, human
contacts through travel and immigration, and institu-
tions whose mandate includes such diffusion. The
theory of what makes international diffusion fast or
slow, efficient or inefficient, is not well developed.
Extensive work has been done with respect to the
limited amount of transmission achieved through
multinational corporations. The technology that is
transmitted in this manner is a small portion of the
total, partly because it is important mostly in mining
and manufacturing but not in services and partly
because of the role played by new ideas and techni-
cal advances that do not involve applied R & D.

The Role of Government

While there is consensus among economists that
the process of technical change would be slower
without government intervention, none exists as to
whether that intervention is already as high as, or
higher than, it needs to be or whether it is too low.
There are also questions about whether intervention
is appropriately or inappropriately designed, what-
ever its level. “Intervention” here includes not only
direct assistance in the form of subsidies and tax
concessions in favour of R & D but also other policies
that have a strong but indirect influence on technical
advance. To illustrate this last point: patent policy, by
influencing the profitability of R& D, affects R&D
itself, product mandating can change the level of
R&D, since it often requires R& D expenditures
before world-scale operations become feasible;
competition policy, by changing the degree of
competition that firms must face, influences the rate
of diffusion of new ideas or techniques; policy
towards new foreign investment and towards the
behaviour of existing branch plants changes the rate
of importation of new technology; and policy on
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market access through trade promotion could
increase R& D when that involves R & D-intensive
exports. Evidence as to what does or does not
influence technical change can help considerably
here.

Production

The standard argument for government assistance
to R& D, both basic and applied, is that R & D is not
profitable enough for private firms to do as much as
society’s best interests warrant. Firms do some
R&D, and for some it is certainly profitable. Yet, if
we think momentarily of an economy with no govern-
ment involvement in the R& D process, examples
could easily be found of R& D that would be worth
doing but would be unlikely to be done. In wheat
farming, for example, no individual farmer is likely to
find it profitable to develop new strains of high-
yielding wheat on his own; thus there is a need for an
external research organization. This body need not
be created by government; it could be a farmers’ co-
operative, or seed suppliers might find it profitable to
do the necessary research if new strains could be
patented or otherwise protected. Despite these
possibilities for private action, one can argue plaus-
ibly that research into high-yielding wheat strains is
both socially desirable and unlikely to be forthcoming
through the market process. A similar argument can
be made for much of the agricultural sector. The key
characteristics of agriculture that support the case for
socially provided R & D are a matter of some dispute,
but one can probably include among them the
presence of many small producers and the difficulty
of patenting discoveries or otherwise protecting
them. If so, there may be a case for socially managed
R & D in any industry that is characterized by a large
number of small firms and by difficulty in patenting or
protecting discoveries. Some of the service industries
come to mind, such as wholesale trade, and business
and personal services, as well as parts of the con-
struction and manufacturing industries.

In industries more traditionally associated with
R & D, such as drug manufacturing, transportation,
electrical equipment, telecommunications, and so
forth, the absence of sufficient profit incentive to
produce as many discoveries as are socially worth-
while is not as obvious. After all, much R& D that is
done in these industries is profitable. It is possible,
however, that not enough is being done, as the
following analogy makes plausible. Some private
passenger transport companies make enough profit
to survive; yet a public transit system, while socially
worthwhile, might not be profitable for any privately
run firm. Similarly, certain discoveries of new prod-
ucts and processes may be socially worthwhile but
might not be privately profitable.
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The public-transit analogy rests the case for
government assistance to R& D on the inability of
private firms to make enough profit on all the R& D
that is socially worthwhile rather than on just some of
it. In other situations, insufficient R & D is done when
individual firms hold back because the rewards of
possible success are not considered adequate to
offset the costs of possible failure. To some degree,
venture-capital firms, conglomerates, and other
private risk-spreading arrangements can compensate
for this. There is some dispute whether the degree of
compensation is sufficient or whether the assumption
of some of the risk by government is warranted.

The following simple, but highly illuminating,
example will illustrate our thesis. Suppose that there
were 100 R & D projects that could be undertaken in
totally unrelated fields, each costing $1 million and
each with a 50 per cent chance of success. Suppose
further that for each successful project, the revenue
would be $4 million, thus generating a profit of $3
million; for each unsuccessful project, the $1 million
would be lost. If all the projects were undertaken, one
would expect about 50 of them to succeed,” generat-
ing a total profit of $150 million (50 x $3 million).
When the $50 million spent on the 50 projects that
are expected to fail is subtracted from that amount,
there is a net profit of $100 million for all the projects
combined. Yet it is quite conceivable that a firm
would hesitate to invest $1 million if the 50 per cent
chance of a $3 million profit were offset by an equiva-
lent chance of losing its investment. If such risk
aversion were widespread, most of the 100 projects
could remain untackled, and most of the $100 million
gain could remain unrealized. This exampile illustrates
all at once that risk-spreading can be a reason for
government to assist the R& D process and that it
need not be a reason if firms are not especially
reluctant to face risks or if the odds are not good
enough, even from society’s point of view.

The insufficient private profitability of R& D and its
riskiness are standard arguments for government
assistance. In this general formulation, these argu-
ments provide little guidance as to how much to
assist; whether the current level of assistance in any
country is appropriate; how much R & D is a desirable
national target or an international obligation; and
what kinds of R& D are desirable. A very small
country cannot expect to make more than a small
fraction of all the discoveries possible; from the point
of view of strict national self-interest, it may need to
make an even smaller fraction.

For the sake of completeness, we note briefly
several other grounds for assisting R&D that are
often invoked in the Canadian context. One is that
domestic R& D is necessary in order to adapt new

technology to Canadian conditions. That is true in
many cases; in many others, as a scanning of the
examples of new ideas, products, and processes
given earlier shows, little or no R& D is needed, and
there is greater need for information, investment, and
marketing activities. Some argue that R & D activity is
necessary to provide opportunities for highly skilled
people. Others maintain that R & D is needed to yield
exportable products to replace exports of the more
traditional manufactures, as they are eroded by tariff
reduction and competition from newly industrializing
countries, and of raw materials as they become
exhausted or fall in price. The evidence bearing on
this last hypothesis, which we examine in later
chapters, casts doubt on it as a reason for assisting
R&D. Finally, R& D may be advocated on grounds
of international obligation; any developed country
should do enough R&D to contribute its share of
technological advances to the world pool.

Diffusion

Although the diffusion of new ideas and techniques
is important from a policy point of view in Canada,
there is no consensus among economists as to
whether a valid case can be made for government
assistance. Many argue that the self-interest of firms,
gither in making profits or in avoiding losses, will
ensure that any existing innovation that is socially
worthwhile will, in fact, be adopted by private busi-
ness. It is logically impossible to refute this argument,
which we shall not spell out here, if its assumptions
are accepted. Some of the necessary assumptions
may fail, however, suggesting that some government
involvement in the diffusion process may be socially
worthwhile.

First, information on the existence of new products
or processes may be too costly for individuals or
firms to discover as rapidly as is socially desirable.
Putting the point another way, the scale economies
associated with the provision of information about
new products and processes may be such that
government intervention is socially worthwhile. Some
of the evidence uncovered during our work on the
economy of Newfoundland implied that information
on new processes and products would have been
welcomed by businessmen and would have been
fairly simple to provide; moreover, its benefits would
probably have exceeded the costs (although no work
was done at the time to verify this last, important
point).. And, certainly, diffusion often seems to be
extraordinarily slow.

Second, even for an innovation that is already in
use somewhere in Canada, the risks involved in
adopting it somewhere else — for example, in smaller
urban centres or in industries other than those




presently using it — may deter private entrepreneurs
from adopting it as rapidly as is socially desirable.
One example is the diffusion of computer technology
across the country and across industries, and that of
other innovations where international evidence
indicates that the risk of rapid adoption is less, from a
social point of view, than it might be feared to be by
individual business managers.

Third, there is considerable evidence to indicate
that there is a large gap between average and best
practice in many industries. This gap may be socially
desirable — for example, in cases where it is better to
let outdated machinery run down than to replace it
too soon with more up-to-date machinery. Neverthe-
less, this difference between average and best
practice is often a surprise to businessmen when it is
pointed out, as has been done implicitly for many
manufacturing industries by the Departments of
Industry, Trade and Commerce/Regional and Eco-
nomic Expansion in circulars containing information
on key “industry ratios.”” Government may also have
a role to play in trying to close these gaps.

Fourth, there is little dispute that technology does
not diffuse at the socially optimum speed between
countries. For that reason, a substantial portion of
international aid is devoted to spreading the use of
known technology, sometimes with appropriate
modifications, to countries that have not yet adopted
it. The analogy appears to be valid for Canada. With
its 10 provinces, Canada is large enough and dis-
tances within the country are great enough that, from
the point of view of economic analysis, it can often be
regarded as if it were a set of separate countries.
New technology does not seem to spread at the most
desirable speed between Canadian regions, either in
unchanged or in suitably modified form; thus govern-
ment action on the national scene (akin to interna-
tional action on the international scene) appears to
be appropriate to ensure faster diffusion of new
products and processes across the country. The
Economic Council has argued this point at some
length in earlier publications.®

Finally, it cannot be argued that market incentives
will ensure the diffusion of new technology at the
most socially desirable speed in areas of the
economy where the private market does not operate.
Those areas account for a substantial proportion of
GDP, comparable in size to the whole of manufactur-
ing. Since technical advance does occur in these
areas and since a great deal of it originates outside
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Canada, including the part not based on applied
R&D, it is up to nonmarket institutions — most likely
governments — to ensure that new products and
processes in these areas of the economy are brought
into Canada as rapidly as is considered desirable.

In sum, while a cast-iron argument cannot be made
against the view that the market will function perfectly
in diffusing new technology, the case for some
government involvement and assistance in the
process seems moderately strong.

Adaptation

On the international scene, as noted in the previous
section, there is considerable agreement that new
ideas and techniques do not diffuse across interna-
tional boundaries as rapidly as is deemed desirable.
Thus government clearly has a role to play in Canada,
just as in Japan and certain other countries, to ensure
that the knowledge of new ideas, products, and
processes that have been developed elsewhere and
are already in commercial or practical use abroad is
more widespread domestically than would be the
case if the discovery of their existence were left
simply to private profit incentives. There is, in other
words, an information-spreading role for govern-
ments.

Second, the view that international trade s,
through one mechanism or another, one of the
determinants of the speed with which new technology
diffuses across international boundaries implies that
government policy towards international trade should
take account of this effect. From this point of view, it
would appear that the more trade and the more
international competition, the better.

Because multinationals play a critical role in the
diffusion of new technology across international
boundaries, government policy towards these com-
panies can affect the speed with which new tech-
nology enters Canada — and hence the level of living
standards. No government can avoid having a policy
towards multinationals. We are simply signaling here
the need to take into account in that policy the
potential effects on the entry of new technology.

Multinationals can only play a limited role in
international technology transfer, however, because
they are unimportant in many industries, especially
the nontrading industries. This implies a need to
provide a social substitute in these industries —i.e., a
need for government involvement in this area, as well
as in the other two examined above.
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It is important to know whether current levels of R& D
spending in Canada are too low or too high, because
a good portion of productivity growth is usually
considered to be attributable to the R & D-induced
domestic production of new technology. Economic
growth therefore depends partly on doing the right
amount of R& D — neither so little as to forgo the
chance of improving living standards nor so much
that waste occurs. It is important to know what
determines the amount of domestic R& D, for poli-
cies to expand or contract it might benefit from an
examination of the causal factors that contribute to it.

Like most other goods and services, new tech-
nology can be adopted or adapted from the world
technology pool, as well as produced domestically.
The importation of new products from abroad means
that new technology is acquired in tangible form.
Intangible (or “‘disembodied’’) technology is imported
when know-how is transferred to Canadian firms from
abroad via intracorporate transfer, licensing or other
technology transfer agreements, joint-venture
arrangements, the contracting of consultants, and so
on. Even when new disembodied technology is
known and used somewhere in Canada in the form of
new and improved products and production tech-
nigues, the process of wider adoption or “diffusion”
may take considerable time. We devote the next
chapter of our report to that process.

Some Evidence on R&D Levels

The research required to determine precisely the
appropriate level of R& D has not yet been under-
taken in Canada. And, although researchers in other
countries have tackled this problem, their results are
not very precise and are only indicative. To some
extent, this reflects the difficulties involved in measur-
ing the direct and indirect effects of technological
advance, which are both quantitative and qualitative
in nature. Since an assessment of whether Canadian
R & D expenditures are at the right level is, in a strict
sense, impossible, we have used four general indica-
tors to determine whether Canadian R & D expendi-
tures are too low or too high: 1) the rates of return to

society from R& D vs. those realized by the private-
sector firms and research centres which do the R & D;
2) a comparison of the national levels of R&D
intensity in the major OECD countries; 3) a compari-
son of the rates of patenting in Canada and abroad;
and 4) evidence from the balance of trade and from
the employment structure.

Social vs. Private Rates of Return

The benefits stemming from innovation accrue
partly to firms and partly to consumers. For firms, the
benefit is measured by the sum of the extra annual
profits and any wage gains to workers that are
attributable to the innovation. Expressed as a per-
centage of the costs incurred by the firm, this sum
yields the private rate of return. A further benefit will
usually accrue to buyers through lower prices or
higher-quality goods. Measuring the size of this
benefit to buyers is difficult, but it can be done. The
sum of the annual gains to the firm and the value of
the annual gains to buyers, when divided by the total
cost of the innovation (including any government
assistance), is called the innovation's social rate of
return. The social rate of return is often larger than
the private rate, even allowing for a generous risk
component in the fatter. If this were found to be
generally true, it would indicate that too little innova-
tion was being done and that government policy to
encourage it might be worthwhile.

Estimates of the social and private rates of return
for 17 product and process innovations introduced by
U.S. firms of different sizes in several manufacturing
industries from the early 1950s to the early 1970s
show that the average social rate for these innova-
tions was 56 per cent.' The private rates were much
lower, the average being 25 per cent before taxes.
The fluctuation about that average was enormous,
reflecting the large degree of risk associated with
innovation. In 30 per cent of the cases, the private
return was so low that, in hindsight, no firm would
have invested in the innovation; nevertheless, the
social rates of return were so high that society as a
whole gained considerably. Firms did poorly because
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their competitors, through imitation, very quickly
eliminated their huge profits. Consumers were better
off because the same competition reduced prices on
both old and new products.

Other studies have shown that the annual social
rate of return per dollar spent on agricultural research
in the United States ranged from 35 per cent to
171 per cent and that the return on investment in
U.S. poultry research was estimated to be between
20 and 30 per cent annually.?

The problem, of course, is to determine whether
these U.S. estimates mean much for Canada. Con-
sider, for example, a cost-reducing innovation whose
market is all of North America and for which social
benefits exceed business profits because competition
forces prices to consumers down after a year or two.
While the profits will be comparable in size, irrespec-
tive of whether the innovation is made in the United
States or in Canada — since the market covers all of
North America — the aggregate benefits to consum-
ers when the prices eventually fall will be approxi-
mately 10 times higher in the United States, simply
because there are approximately 10 times as many
consumers there. The same reasoning holds when the
innovation is a new product (as opposed to a cost-
reducing process) that is available throughout North
America. It also holds when the markets are local —
as in the case of new products or processes in the
service sector — provided that the innovations are
nevertheless applicable throughout North America.
Thus the gap between social and private rates of
return is generally likely to be much wider in the
United States than in Canada. Consequently, the
U.S. evidence that this gap is large in that country
does not mean that this is true in Canada as well. As
a corollary, government assistance to R& D is much
more justifiable in the United States, if the criterion
used is a strict measure of the net social costs and
benefits to citizens of each nation alone. No doubt
there are many instances where, despite the small
size of the Canadian population, the social rates of
return do exceed the private rates in this country.
Moreover, one could argue that Canada should do its
share of R& D, as an international economic obliga-
tion, even if that meant doing more than strict rate-of-
return considerations would suggest. The point that
must be clearly understood here is that the custom-
ary economic justification for social assistance to
R & D is based mostly on evidence that cannot be
readily applied to Canadian conditions.

While relevant empirical evidence on social vs.
private rates of return in Canada is quite rare, some
does exist from the area of agriculture, where the
costs and benefits of agricultural research, extension,
and education in Ontario have been calculated.® The

benefits were measured by the value of the inputs
(land, labour, capital, and livestock feed) that were
saved. The ratio of benefits to costs was found to be
37.4:1, with the annual rate of return being 65.7 per
cent. Agriculture in Ontario has benefited significantly
from research done in other parts of Canada and
abroad (primarily in the United States), as Ontario
researchers adapt research done in other areas to
local conditions. Such spillovers also occur in the
opposite direction — that is, from Ontario to other
parts of Canada and other countries.

An International Comparison
of R & D Intensity

A simpler, less valid but more widely used indica-
tion of whether Canadian R & D levels are too low or
too high is obtained by comparing them with those of
other countries. National R&D intensity is most
commonly defined as the ratio of gross expenditures
on research and development to gross domestic
product GERD/GDP.

Several conditions must hold if such comparisons
are to be considered a valid indication of what the
“appropriate’’ level of R & D expenditures in Canada
should be. First, it must be assumed that the
GERD/GDP ratios of other countries are at “‘appro-
priate’’ levels — neither too low nor too high. We have
no way of judging this, except to note that concern
has been expressed abroad (particularly in the United
States and the United Kingdom) that perhaps an
insufficient amount of R& D is being done in those
countries.

Second, it must be assumed that what is “appro-
priate’’ for the United States, Japan, West Germany,
and others is also “‘appropriate’’ for Canada. How-
ever, the levels and impacts of several important
determinants of R & D expenditures vary widely from
country to country. For example, some countries
devote considerable sums to space and defence
research. These sectors have predominantly strategi-
cal noneconomic objectives, although there are some
economic gains in the form of direct and indirect
commercial spin-offs to the nuclear energy, elec-
tronic, and aerospace industries, for example. It is not
altogether clear whether comparably extensive
government support of R& D in countries without
large space and defence commitments would have
the same impact.

Structural characteristics also have an impact;
those economies which are oriented more towards
manufacturing than natural resources tend to show
higher R& D intensities. Similarly, the GERD/GDP
ratio tends to increase with market size; smaller
countries, such as Canada and Australia, tend to
have lower GERD/GDP ratios than the United States,




Japan, West Germany, France, and others. A variety
of other factors that may be important for success in
achieving high R & D spending levels, such as access
to cheap sources of know-how and the size and
nature of the national scientific infrastructure (the
number and type of scientists, engineers, specialized
research institutions, and so on), all play important
roles and all vary internationally. If any or all of these
factors matter, the high level of R& D in other coun-
tries could be a misleading guide to the proper level
for Canada. Therefore, an international comparison of
GERD/GDP ratios can be considered as only a very
rough means of assessing whether the “appropriate”
level of R & D for Canada differs from the actual level.

Compared with other OECD countries, Canada’s
GERD/GDP ratio ranks low (Table 4-1). Although the
ratio declined from 1971 to 1977, Canada’s rank
remained unchanged, since a number of other
countries, notably the larger ones, aiso showed a
decrease in their GERD/GDP ratios. The decreases
predominantly reflect rapid GDP growth rather than
absolute decreases in R & D spending.

Table 4-1

International Comparison of Research Intensity,
1971 and 1977

1971 1977

GERD/GDP' Rank GERD/GDP' Rank

(Per cent) (Per cent)
United States 2.68 il 2.39 1
Switzertand 2133 2 2.29 2
West Germany 219 3 214 3
The Netherlands 217 4 1.99 4
France 1.91 5 1.76 7
United Kingdom 1.90 6 .. €
Japan 1.83 7 1.91 5
Sweden 1.48 8 1.87 6
Belgium 1.40 9 1.40 9
Canada 1.35 10 1.07 10
Norway 1.10 11 1.41 8
Austria 0.60 12 . .
Australia e . 1.00 1

1 Ratio of gross expenditures on research and development (GERD) to
gross domestic product (GDP).
SOuRCE Data provided by the Science Statistics Centre, Statistics
Canada.

A distinguishing characteristic of the OECD esti-
mates is the inclusion in gross expenditures on
research and development of estimates of “‘invisible
R& D" - that is, the estimated value of technology
benefits accruing to foreign-controlled subsidiaries
that do not require explicit payment in the form of
royalties or other transfer payments. Consequently,
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the figures are overstated to the extent that some
countries import R & D rather than do it themselves.
This bias is most severe in Canada’s case because,
as a result of the very high level of foreign ownership
of Canadian industry, the amount of imported *‘invis-
ible R& D" is higher than in other major OECD
countries.

The Science Statistics Centre estimates that, as a
proportion of GDP, gross expenditures on research
and development (excluding invisible R&D) in
Canada declined from 1.2 per cent in 1970 to 0.9 per
cent in 1976.4 This low and declining performance led
the Ministry of State for Science and Technology
(MOSST) to propose a goal of 1.5 per cent, to be
attained by 1983. This goal was reaffirmed recently,
but the target date was extended to 1985.5 Recently
published data show that by 1980, the national
GERD/GDP ratio had risen to approximately 1.1 per
cent.®

Our examination of international GERD/GDP
relationships calls into question the validity of state-
ments about underinvestment in R & D that are based
upon simple juxtapositions of aggregate ratios for any
two or more countries. In order to delve beneath
broad and possibly misleading international compari-
sons of research intensity, a model was constructed
to explicitly recognize and measure intercountry
variations in the levels of those variables which are
held to be the major determinants of R & D expendi-
tures.” These variables include factors such as market
size, profitability, corporate taxation and the invest-
ment climate, foreign ownership, and the levels of
government R & D funding, to cite but a few. The role
of each of these factors is discussed in detail in the
following section. Suffice it to say for now that if the
size of these determinants varied across countries,
the national GERD/GDP ratios could also be
expected to vary; this would not imply that countries
below the average should raise their R& D or that
countries above the average should lower it. Our
work represents only a beginning in respect of the
task of more fully understanding why international
differences exist, since the analysis is based on a
relatively small sample of industries and countries,
primarily because international data are far from
comprehensive.

The results indicate that, on a broad sectoral basis,
the actual level of R& D spending in Canada is far
above expectations in the mining sector, about equal
to expectations in the agricultural and tertiary sec-
tors, and far below expectations in the manufacturing
sector. Overall, the actual degree to which Canada
“underinvests” in R& D is less than broad interna-
tional GERD/GDP comparisons would suggest. The
major  source of (Canada's below-average
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GERD/GDP ratio is low R & D spending levels in the
manufacturing sector.

Within the manufacturing sector, there is sharp
variation across industries in terms of actual and
expected R&D intensity. Industry-level analysis
shows that, relative to a sample of other OECD
countries, R& D spending levels in Canada's phar-
maceutical and rubber and plastics industries are
much above what would be expected on the basis of
firm, industry and economy characteristics. In the
paper industry, actual expenditures are slightly
greater than expected. In chemicals, nonferrous
metals, nonelectrical machinery, and electrical
machinery, however, the actual levels of R&D
spending are much lower than expected.

Rates of Patenting in Canada and Abroad

Another indicator of the level of national scientific
and technological effort is the extent to which resi-
dents patent their ideas. A good measure of this is
the number of patents granted to residents each
year, either per 1,000 population or per 1,000
persons in the labour force. While the data on R& D
expenditure levels measure the size of the input into
research and development activities, patent data
provide a rough indication of the size of the output
from formal and informal R & D activity, in the form of
new product and process technologies.

Table 4-2

Patent statistics are only roughly indicative of
national technological output for a number of rea-
sons. First, not all patents are worked, some being
held as uncommercialized inventions. Until commer-
cialization — that is, until innovation takes place —
there is no real economic impact. Second, many
important new technologies are never patented.
Third, because the resident population includes the
subsidiaries of foreign-based companies and patents
granted to these foreign-controlled subsidiaries may
be for work done abroad by their parent companies,
data pertaining to the patents granted to residents
may be inflated. Since Canadian industry has a high
degree of foreign control, the patent figures for
Canada tend to be inflated more than those for most
other countries. Fourth, differences between coun-
tries in the criteria used to define what is patentable
introduce some bias into international comparisons of
rates of patenting. For example, an innovation
embodied in a single patent in one country may be
recorded as three separate patents in another.

On the basis of the number of patents granted to
residents per 1,000 population and per 1,000 per-
sons in the labour force for the period 1976-79,
Canada’s performance relative to that of other major
OECD countries is not significantly better than what is
suggested by comparisons based on the GERD/GDP
ratios (Table 4-2). Although Canada’s rates of
patenting, on both the population and labour force

Number of Patents Granted to Residents per 1,000 Population and per 1,000 Persons in the Labour Force,

Major OECD Countries, 1976-79

1976 1977 1978 1979

Per Per Per Per

1,000 1,000 1,000 1,000

Per in the Per in the Per in the Per in the

1,000 labour 1,000 labour 1,000 labour 1,000 labour

Total population force Total population force Total population force Total population force

United States 44,162 0.21 0.47 41,383 0.19 0.42 40,979 0.19 0.40 30,605 0.14 0.29
The Netherlands 370 0.03 0.07 396 0.03 0.08 432 0.03 0.08 455 0.03 0.09
West Germany 10,395 0.17 0.37 10,815 0.18 0.40 11,581 0.19 0.43 10,895 0.18 0.40
United Kingdom 8,855 0.16 034 7,722 0.14 029 8,464 0.15 0.32 4,182 0.07 0.16
France 8,420 0.16 0.38 8,361 0.16 0.38 8,083 0.15 0.37 6,846 0.13 0.30
Japan 32,465 0.29 0.60 43,047 0.38 0.79 37,648 0.33 0.68 34,863 0.30 0.62
Sweden 1,888 0.23 0.49 1,960 0.24 0.51 1,699 0.21 040 1,514 0.18 0.35
Belgium 1,020 0.10 0.25 1,060 0.11 0.26 975 0.10 0.24 833 0.08 0.20
Canada 1,301 0.06 0.13 1,291 0.06 013 1,404 0.06 0.13 1,408 0.06 0.13
Norway 210 0.05 0.14 263 0.07 0.17 201 0.05 0.11 250 0.06 0.13
Denmark 208 0.04 0.09 220 0.04 0.09 243 0.05 0.09 250 0.05 0.10
Finland 291 0.06 0.14 349 0.07 0.16 393 0.08 017 394 0.08 0.17
Austria 1,177 0.16 0.36 1,297 0.17 0.40 1,180 0.16 0.36 1,163 0.15 0.36
Australia 910 0.07 015 768 0.06 0.13 701 0.05 0.1 467 0.03 0.07

SOURCE Based on patent statistics from the World Intellectual Property Organization, International Patent Statistics (Geneva: annualily) and on
population and labour force statistics from the International Labour Office, Year Book of Labour Statistics (Geneva: ILO, annually).




basis, tend to be far below the rates shown by
France, West Germany, Japan, and the United
States, despite the presence of foreign-controlled
subsidiaries, the rates are similar to those shown for
Australia, Denmark, Finland, Norway, and the Bene-
lux countries. It appears, therefore, that like the
GERD/GDP ratios, the rate of patenting tends to
increase with the size of the national economy. In
fact, the rates of patenting for the larger countries are
two to three times higher than those for the smaller
countries. Yet there are exceptions — notably Austria
and Sweden. On balance, the patent indicator
confirms the evidence provided by the GERD/GDP
ratio: Canadian R & D may be on the low side.

The trends in the performance of cther countries
are also interesting. In recent years, increasing
concern has been expressed in the United States
about the allegedly declining innovation performance
of U.S. industry, compared with that of other major
industrialized countries, particularly Japan. From
1976 to 1979, there was a dramatic decrease in the
number of patents granted to U.S. residents per
1,000 persons in the labour force and a smaller
decrease in the rate per 1,000 population. Similar
trends have been noted in the United Kingdom, there,
too, concern has been expressed about an observed
deterioration in innovation performance. West Ger-
many’s performance, on the other hand, has
improved somewhat. What is most striking, however,
is the consistently superior performance of Japan on
both measures.

The Balance of Trade and
the Employment Structure

Some have argued vigorously that the high levels of
foreign ownership of Canadian industry have resulted
directly in the development of a weak manufacturing
sector, seriously deficient in its technological capabili-
ties. Two major types of evidence have been used to
support this argument: the balance of trade, and the
employment structure.

A study of the balance of trade by Britton and
Gilmour shows that, for the most part, Canada's
balance of payments on the current account was in
net deficit throughout the 1950-70 period and that
the deficit became increasingly large throughout the
1970s.8 The major contributors to this deficit were the
nonmerchandise trade in “invisibles,” particularly the
outflows of dividends, profits, interest payments to
foreign investors, and payments for managerial and
professional inputs and technology; the imports of
fully manufactured end products, particularly high-
technology goods; and the imports of components
and subassemblies. The authors argue that since
foreign-controlled firms tend to import large amounts
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of managerial, professional, and technological
services, as well as manufactured goods, there are
reduced possibilities for the growth and development
of domestic technological and business services and
of the producers of industrial inputs embodying new
technology.

Britton and Gilmour also argue that Canada lags
behind other countries with respect to employment in
managerial, administrative, and scientific positions. In
1967 and 1971, for example, Canada ranked low
compared with other major OECD countries with
regard to the number of R& D personnel per 1,000
population. Our own examination of OECD data
shows, however, that as in the case of rates of
patenting, Canada falls into a group composed of
smaller economies, such as Australia, Italy, Denmark,
and Finland.

The major conclusion reached by Britton and
Gilmour is that Canadian industry is characterized by
truncated management structures, with the highest-
ranking positions being located abroad, and that it is
dependent upon foreign countries, particularly the
United States, for new technology. They maintain
that foreign-controlled firms interact less with the host
economy than do domestically controlled firms, thus
having a negative impact upon the growth and
development of other domestic firms. As a result,
domestic jobs, R & D, and innovation are displaced.®

Beyond this highly aggregated and somewhat
circumstantial evidence, what evidence is there that
foreign-controlled firms do or do not contribute to
technological advance in Canada? Another study
analyses 65 technology transfers made by a random
selection of U.S.-based firms to their foreign-based
subsidiaries during the 1960-78 period. ™ The results
show that such transfers hastened awareness of a
technology’s existence on the part of competitors in
the host country and thus hastened imitation as well.
The customers and the suppliers of the subsidiary
enjoyed cost savings in production and distribution
and were the recipients of transfers of know-how; in
other words, the technological capabilities of nonsub-
sidiaries were raised as a result of technology trans-
fers from parent to subsidiary firms. These effects
were found to be greater in industries where the
subsidiaries of U.S. firms accounted for a large share
of the Canadian market than in industries where that
share was small. There is also a weaker indication
that such effects were stronger in R & D-intensive
industries than in industries where firms had relatively
small R & D/sales ratios.

Another study of “‘spillover’” benefits found that
foreign direct investment promoted greater efficiency,
as measured by labour productivity, throughout the
Canadian economy by increasing competition levels
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in domestic industries, by stimulating the faster
adoption of new technology and improved manage-
ment practices by domestic industry, and by upgrad-
ing labour force skills, which were transferred to
domestically controlled firms through labour
mobility.

The Determinants of R&D Spending

A better understanding of the determinants of
R& D spending will permit a more realistic assess-
ment of the potential policy choices for stimulating
R&D activity. Drawing upon research abroad,
primarily in the United States, and the Canadian
evidence available, the major determinants of R&D
spending can be divided roughly into three catego-
ries, depending on the locus of their impact: firm-
level, industry-level, and economy-level (including
government) determinants.

Firm-Level Determinants
Firm Size

Early examination of the impact of firm size,
commonly measured on the basis of sales, was
sparked by the hypothesis put forward in 1950 by
Schumpeter that large firms in an industry are more
research-intensive than their smaller competitors,
since they have more of the incentives and resources
to engage in R&D activities.”? Since firm size is
affected by competition policy, the latter can affect
innovation and productivity growth; other industrial
policies could also influence firm size. Subsequent
research has qualified Schumpeter’'s point of view.
Both the rates of patenting and the R & D/sales
ratios of firms tend to increase as firm size increases,
but only to a point, after which the increases are less
than proportionate to sales.

Beyond some magnitude that varies across indus-
tries, size is not especially conducive to either R& D
output, as measured by patents, or R&D effort,
although there are some exceptions of note — for
example, the chemical industry.™ There is also some
evidence that small firms conduct their R& D with
greater cost-consciousness than large firms and that
smallness is not an impediment to the creation of
patentable inventions.™ In fact, smaller firms, and
even individuals, are often more productive of inven-
tions, whereas increased bureaucratization in large
firms leads, in many cases, to the development of
diseconomies of scale in R & D.

The evidence available for Canada points to similar
conclusions. One study found no relationship
between firm size and R&D spending in the
machinery industry and found that R & D/sales ratios
in the chemical and electrical industries first increase,

and then decrease, with firm size.'s Other factors,
however, such as firm diversification and market
share, may play important rotes. Evidence from the
Economic Council's Survey of Innovation shows a
strong tendency for R & D/sales ratios in five sample
industries to decrease as firm size increases. Another
study, in reporting on the results of a Statistics
Canada survey of innovation carried out in 1973,
found that small firms and individuals alike contribute
substantially to the production of new technology. '
No single firm size was found to be uniquely condu-
cive to technological progress. Large firms make a
strong contribution to large-scale technological
change, while small firms are mostly active in areas
requiring sophisticated and specialized technological
capabilities but relatively small production and
marketing resources.

Diversification

Related to the influence of firm size is the degree of
firm diversification. Schumpeter theorized that, since
R&D is a risky activity, firms active in a variety of
fields are generally able to produce and market a
greater proportion of R& D output, since they have
more opportunity to exploit unexpected research
results. Also, the degree of risk faced by diversified
firms should be less, since the costs of failure can be
spread over a number of activities. The impact of
diversification matters, since it can be affected, in
principle, by competition, tax, and other policies.

Tests on the effects of diversification have not been
conclusive, with the results pointing in several,
apparently contradictory, directions.’” Part of the
reason why these results are inconsistent is that the
relationship between product diversification and
R & D intensity is not straightforward: greater diversifi-
cation contributes to, and results from, greater R& D
activity.

Foreign Control

A third factor having an impact on firm-level R& D
expenditures is whether the firm is controlled from
abroad. Policy on foreign ownership and control
therefore affects the amount and kind of R & D being
done. Theoretical and empirical research on the
organization of management structures and produc-
tion activities in multinational corporations addresses,
among other issues, the location and organization of
R& D activities. Subsidiaries tend to perform less
research than their parent companies, since corpo-
rate R& D facilities tend to be centralized in the
headquarters country. By centralizing R & D activities,
economies of scale can be realized up to a point,
beyond which increases in the size of the R & D unit
can lead to inefficiency. The benefits arising out of




the proximity to large familiar markets also encourage
such centralization. The resulting structures of
subsidiary firms have been described as truncated,
since they do not contain all of the management
functions associated with independent firms or, if
they do, they do not enjoy autonomy. It is this
characteristic that is held by some to be a major
contributor to underinvestment in R & D in Canada.

Is there direct evidence that foreign-controlled
firms in Canada are not, in fact, as R & D-intensive as
their Canadian-controlled counterparts? One of the
early studies of this question examined the
R & D/sales ratios of a sample of 280 firms in the
manufacturing, mining, and petroleum industries in
the late 1960s.'® No evidence was found at that time
that foreign-owned firms did less research than
comparable  Canadian-owned  firms,  although
research by foreign-owned firms was not as extensive
or as sophisticated as that of their parent companies.

The relationship between research intensity and
foreign ownership depends upon the technological
characteristics and progressivity of the industry in
question, according to one study.'® In industries
classified as technologically progressive, increased
foreign ownership is associated with greater research
intensity. Conversely, for industries facing unfavour-
able technological opportunities, the results suggest
that increased foreign ownership is associated with
less research intensity. It is increasingly believed that
foreign control is widespread in research-intensive
industries, not because foreign-controlled firms do
more research but because foreign investment tends
to be attracted to industries where R & D intensity is
high — a reflection of the propensity of muitinational
companies to exploit technological leads in a number
of different national markets. Nevertheless, according
to one study, even in the most research-intensive
industries, the R & D/sales ratios of Canadian-owned
firms tend to exceed those of their foreign-controlled
counterparts.®

Some argue that most of the R& D performed by
foreign-controlled firms is adaptive in nature, oriented
towards the modification of existing ideas, methods,
and designs to suit the Canadian market. The evi-
dence from our own survey sheds a little more light
on the question of the relative share of original and
imitative innovations in foreign- and Canadian-
controlled firms. High proportions of the innovations
of both types of firm in the five sample industries
were ‘“‘world firsts'": original innovations represented
59 per cent and 48 per cent, respectively, of the
innovations of Canadian and foreign-owned firms.
Furthermore, regardless of whether the innovation
was original or imitative in nature, the technology was
developed using in-house R & D resources for 82 per
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cent of the innovations of Canadian-controlled firms
and for 54 per cent of those of foreign-controlled
firms. In some cases, although the innovation may
have been a ‘“‘world first,”” the technology was
acquired from an external source — most often, a
foreign-based parent.

For three reasons, such high proportions of original
innovations should not be taken as representative of
the innovation effort of all firms and industries. First,
the five industries surveyed — telecommunications
equipment and components, electrical industrial
equipment, plastic compounds and synthetic resins,
nonferrous smelting and refining, and crude
petroleum exploration and production — are more
technology- and R & D-intensive than many other
industries. Second, the selection of innovations
reported upon was made by the respondents them-
selves, who doubtlessly were somewhat biased
towards their own original innovations. The extent of
the bias, and hence the magnitude of inflation of the
figures pertaining to original innovations, is unknown.
Third, the survey contains data on successful innova-
tions only. innovation attempts that were not suc-
cessful are not included.

These qualifications, however, do not negate the
fact that the relative shares of original and imitative
innovations reported in our survey do not differ
greatly between the two categories of firms. Although
Canadian-controlled firms tend to produce more
original innovations and to rely more heavily on in-
house R & D resources than foreign-controlled firms,
it is clear that the latter are involved in much more
than adaptive R & D only.

Table 4-3
Average R&D/Sales Ratio in Canadian- and

Foreign-Controlled Firms, by Size of Firm,
Canada, 1978

Canadian-controlled  Foreign-controlled
firms firms

Number R&D/sales Number R&D/sales

surveyed ratio surveyed ratio
(Per cent) (Per cent)
Number of
employees
in the field:

50 or fewer 34 11.2 13 &8
100 or fewer 45 10.1 23 43
200 or fewer 54 9.1 38 SN
500 or fewer 60 8.4 54 3.4
More than 500 5 10.3 14 2.0

SOURCE D. P. DeMelto, K. E. McMullen, and R. M. Wills, “Preliminary
Report: Innovation and Technological Change in Five Cana-
dian Industries,” Economic Council of Canada, Discussion
Paper 176, Ottawa, 1980, p. 44.
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Thus foreign-controlled firms do spend on R&D in
Canada, though not as much, proportionately, as
Canadian-owned firms. A comparison of R & D/sales
ratios in 1978 shows that the latter, regardless of
size, were considerably more R & D-intensive than
their foreign-controlled counterparts (Table 4-3). This
is in conflict with the conclusions reached in the late
1960s. While this conflict may reflect differences in
the samples used, more likely it reflects the fact that
a real change has taken place over the last 10 years
in the R&D intensities of the two types of firms
(Table 4-4). In 1973, the difference between the two

Table 4-4

types in manufacturing and in all industries was not
large. By 1979, however, the R& D/sales ratios of
foreign-controlled firms, on average, had dropped
considerably below those of domestically controlied
firms.

When the composition of innovation costs, ave-
raged for all innovations, is examined, we find that
the proportion of expenditures made at the R&D
stage is low for foreign-controlled firms, compared
with that for Canadian-controlled firms. This differ-
ence arises because the former tend more frequently

Current in-House R&D Expenditures as a Proportion of Sales,
Canadian- and Foreign-Controlled Firms, Canada, 1973 and 1979

1973 1979
Canadian- Foreign- Canadian- Foreign-
controlled controlled controlled controlled
firms firms firms firms
(Per cent)

Mines X X 0.76 0.75
Gas and oil wells X X 1.23 0.84
All mining 0.87 0.63 1.05 0.81
Food, beverages, and tobacco 0.21 0.39 0.16 0.40
Rubber and plastics products 1.31 0.65 1.08 0.73
Textiles 0.41 0.62 1.87 0.58
Wood-based industries 0.25 0.37 0.27 0.25
Primary metals (ferrous) X X X X
Primary metals (nonferrous) 0.74 1.39 X X
Metal fabricating 0.77 0.33 0.33 0.37
Business machines 16.92 1.63 7.99 1.33
Other machinery 1.61 1.10 1.08 0.65
Aircraft and parts 5.40 18.05 19.03 5.22
Other transportation equipment 2.54 0.13 2.1 0.22
Other electrica! products 1.20 1.36 1.03 1.06
Communications equipment 7.96 4.51 9.73 5.53
Nonmetallic mineral products 0.47 0.36 0.83 0.48
Petroleum products X X 0.02 0.39
Drugs and medicines 14.60 3469 7.51 3.45
Other cheminal products 1.65 0.99 2.59 0.68
Scientific and professional equipment 19.93 0.84 17.72 0.66
Other manufacturing industries 0.47 0.70 0.75 0.22
All manufacturing 0.97 0.91 1.06 0.68
Transportation and other utilities X X 0.24 =
Electrical power 0.59 X 0.78 =
Engineering and scientific services 4.39 5.68 7.76 5.84
Other nonmanufacturing industries X X 2.41 1.00
All services 0.55 0.53 0.61 2.29
All industries 0.88 0.89 0.92 0.69

SOoURCE Data provided by the Science Statistics Centre, Statistics Canada.
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to acquire new technology from abroad — usually
from parent or affiliated firms — thus requiring less in-
house R& D to commercialize that technology. For
innovations that are acquired externally, then, only a
certain amount of adaptive R & D is undertaken.

Access to Capital

The final firm-level determinant of R& D expendi-
tures to be discussed is the firm’s liquidity position
and access to capital. These factors can be very
much affected by public policy. Many authors argue
that only firms generating a substantial cash flow can
support a sizable R & D effort, since many firms are
unwilling, or unable, to borrow substantial funds to
support investment in R & D activities.

Within the firm, R&D is an investment like any
other and must compete for funds with other types of
expenditures, such as production costs, capital
investment, and taxes. Since the risk levels
associated with R & D investment are generally higher
than those for most other uses of funds, R&D
activities are unlikely to be financed by borrowing or
issuing new equity; instead, the firm will depend upon
profits as a source of funds.?' For some industries,
profitability is a determinant of R & D spending, while
for others it is not. This inconsistency may be a
reflection of opposing pressures on firms: high profits
lead to both greater availability of funds for R & D and
greater demand for increased investment in non-
R& D activities. Nevertheless, R& D activity does
increase both profits and growth.

The role of after-tax profits in determining the level
of R&D in foreign- and Canadian-controlled firms
has also been examined.?? In the case of Canadian-
owned firms, the level of after-tax profits was found
to be an important determinant of R & D expenditures
in two out of the three sample industries. In the case
of foreign-controlled firms, profit levels were impor-
tant in only one industry. These results suggest that
the condition of the Canadian financial environment is
less relevant to an explanation of the variation in
R & D spending among foreign-controlled firms than
among domestically controlled firms. In other words,
the R & D decisions of foreign-controlled firms are not
made within a strictly Canadian context but, instead,
with reference to the corporation as a whole.

Although our Survey of Innovation contains no data
relating directly to firm profitability, some indirect
evidence is available with respect to innovation-
funding behaviour. Over half of all innovations
reported were financed entirely by internal funds.
With the exception of the firms employing between
201 and 500 persons, foreign-controlled firms
financed a larger proportion of their innovations
entirely from internal funds than did Canadian-
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controlled firms of similar size. Small and medium-
sized Canadian-controlted firms not only sought
outside funding more frequently, but they also
showed a high degree of flexibility in doing so,
acquiring funds from a diversified group of financial
sources, none of which provided a large proportion of
the required investment capital. These firms also
cited, most frequently, financial difficulties as a
significant problem encountered in innovating.

Industry-Level Determinants
Technological Opportunity

It has been observed that some industries are more
research-intensive than others. The degree to which
an industry is science-based has been termed
“technological opportunity.” The industries enjoying
greater technological opportunity are those which
have a greater scope for exploiting basic scientific
knowledge. If policy were to affect the industry mix, it
would therefore affect the overall level of R & D.

Differences in technological opportunity are a
major factor responsible for interindustry differences
in patented output.2® For example, the electrical and
chemical industries exist within a “‘vigorous scientific
climate” and thus have an assured and continuous
supply of new, exploitable technical possibilities; the
paper, food, and textile industries, on the other hand,
face a more limited supply of new technological
possibilities.

One study found that the Canadian industries with
the greatest technological opportunity are electrical
products, chemicals, nonmetallic mineral products,
scientific and professional instruments, machinery,
fabricated metals, transportation equipment, rubber,
and petroleum.?* Low technological opportunity is
available to the food, textile, wood, furniture, paper,
and primary metals industries. industries for which
technological opportunity is great tend to be more
research-intensive than those with low technological
opportunity.

Industry Concentration

The role of industry concentration, which of course
is sensitive to competition policy, has been explored
extensively as a determinant of R& D. Schumpeter
has argued that innovation requires a relatively
sizable commitment of resources and is risky; conse-
quently, it requires a sizable return to make it worth-
while. In perfectly competitive industries, imitation by
other firms occurs quickly, thus eliminating very high
profits and the incentive to innovate. Hence firms in a
monopoly position find innovation most profitable
and engage in more R & D.2> At the firm level, this is
indeed the case, as the firm introducing a new
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product onto the market wishes to profit from being
in a short-term, limited monopoly position relative to
its competitors with respect to that product.

Empirical findings regarding the role of industry
concentration are quite mixed.?® No relationship was
found between variations in market power and the
output of patented inventions, and in concentrated
industries much R&D appears to be devoted to
product differentiation, or pseudo-innovation. Never-
theless, the relationship is complex, since market
power tends to coincide with the availability of
technological opportunity. For ‘“‘technology-rich”’
industries in Canada, increased concentration is
associated with reduced research effort, while for
“technology-poor’” industries increased concentra-
tion appears to contribute to greater research effort.

It has been suggested that the complexity of the
relationship between concentration and R& D effort
arises out of the fact that, beyond the short run, both
market structure and R& D activity are affected by
factors such as demand and financial market condi-
tions. In markets characterized by rivalry, each firm's
R & D effort depends upon the anticipated response
of competitors. The stability of market shares in a
given industry reflects the extent of that rivalry, one
element of which is innovation activity.

Market Size

Of major importance to the level of R& D effort is
the expected market size. Because the cost of
reproducing knowledge is much lower than the cost
of generating it, each firm’s private return from R& D
depends upon the number of times that knowledge is
reproduced — that is, the number of units of output
produced.?” In other words, the overall size of the
market determines the volume of the monetary
benefits that the production of knowledge generates.
Policy can enter the picture in various ways; for
example, market size can sometimes be increased by
reciprocal agreements with foreign countries to lower
trade barriers.

Some authors contend that there is too much
emphasis on the role of market demand in stimulating
innovation activity.?® With the exception of pure (or
basic) research, R & D activity is oriented towards the
tapping of demand, either through the creation of
new products or through the more efficient produc-
tion of existing ones. Although it is a necessary
condition, the existence of market demand alone is
not sufficient, however; it must occur in an environ-
ment where potential technological opportunities
exist.

In itself, market size may not be necessarily rele-
vant to an analysis of the industry-level determinants

of R & D, since potential market size will vary depend-
ing on the share of the market held by the individual
firms. Suffice it to say that the existence of a potential
market of sufficient size is unguestionably a prerequi-
site to any applied research and development. Larger
industry markets provide more incentives for firms to
engage in R & D activities than do smailer markets.

Regulation

A fourth factor having an impact upon industrial
R & D spending is the prevailing regulatory climate.
Two types of government regulation of industry have
an impact on innovation activity in the business
sector: health, safety, and environmental regulations;
and the regulation of industries such as public
utilities, which are subject to price, rate of return, and
other controls. Extensive analysis of the impact of
regulation on the U.S. pharmaceutical industry has
attributed a number of negative effects on research
effort to the tightening of safety and efficacy require-
ments for new product introduction, following amend-
ments to the U.S. Food, Drug and Cosmetics Act in
1962.2° The negative effects include a decline in the
number of new chemical entities, increased cost per
chemical entity, a decreased private rate of return to
R & D, a faster decline of research productivity in the
United States than in the United Kindgom, and a
change in location of R& D activities by U.S. firms
away from the United States. In the pharmaceutical
industry, however, another important factor affecting
the increased costs and risks and the decreased
output of new chemical entities since 1962 has been
the depletion of research opportunities resulting from
the heavy exploitation of the basic research available.

Quantification of the impact of government regula-
tion in the health, safety, and environmental fields is
therefore complicated, since parallel and unrelated
developments in the affected industries tend to
obscure direct regulatory impacts. Also, regulation
does not necessarily cause a decrease in R&D
activity; instead, the direction of some innovation
activity may be altered, as in the case of pollution
control regulations in the automobile and the smelting
and refining industries.

Among regulated industries, railroads have
experienced a slowing down and distortion in the
pattern of technological change.?' In the U.S. com-
munications industry, where the Bell System exists as
a regulated monopoly, the regulatory impact includes
the effects on the changing rate of innovation through
time; higher levels of carrier-exclusive technology
than is either optimal or necessary; a significant
amount and variety of innovation forestalled by
independent firms that see no chance of access; and
greater control of the market structure through




exploitation of regulatory policy.®* In general, incen-
tives to innovate are greater under competition than
under monopoly if the innovating firms can appropri-
ate the returns.

Economy-Level Determinants
Investment Climate

The relationship between R& D and economic
growth works in two directions: increased R & D both
contributes to, and results from, economic growth.
The investment climate is intimately connected with
the expectations of firms with respect to the future
growth of the market and can therefore be seen as a
national-scale proxy for the expected market size at
the industry level. Cost of capital, market demand,
and expected rate-of-return considerations all play a
role in decisions to invest. Research and development
and innovation activity, being more risky than most
other investments by firms, are strongly affected by
the prevailing national investment climate, although
interindustry differences are apparent. It has been
found that R & D expenditures often increase in the
expansion phase of the business cycle but generally
decrease in the contraction phase.

Corporate Tax Levels

The tax burden affects corporate cash flow and
thus the amount of internal resources available for
R&D activity. As seen previously, the after-tax
profitability of firms is one of the factors that deter-
mine the level of R& D activity. Therefore, lowering
corporate income taxes or increasing depreciation
allowances could generate increased R & D effort at
the firm level, although whether the benefits would
outweigh the tax costs is a matter for detailed anal-
ysis.

The Economic Council has undertaken a research
program that will attempt to determine the impact of
taxation on risk-taking. The structure of personal and
business taxation and the impact of changes in this
structure on resource allocation are being examined.
Research is also being conducted on the effect of tax
incentives on business investment. The results of this
research will be discussed in a report on productivity,
scheduled to be published next year.

Direct Government Financial Support

As the role of government policy and the process
of technological advance were discussed in the
preceding chapter, only a few comments will be
made here. On the supply side, there are two kinds of
government participation in the national R & D effort:
involvement that has indirect “‘economic climate’
effects, already discussed in terms of the investment
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climate and the levels of corporate taxation; and
policies that are directly and explicitly oriented
towards stimulating R & D expenditures.

Within the category of direct government R& D
policies are tax-based measures and government
grants and subsidies to firms for specific R&D
projects. It is reasonable to assume a priori that a
more favourable tax treatment of R & D expenditures
would increase the total volume of the business
sector's R& D efforts. In fact, there is good evidence
to suggest that Canada already has, by world stand-
ards, very favourable tax treatment of R & D expendi-
tures.®® But, unlike tax incentives, it is much less
certain that direct government grants and subsidies in
support of business R& D will increase the total
amount done, since firms may simply substitute those
government funds for private funds that were origi-
nally intended for that purpose.

On the basis of a sample of 81 firms in three
industries, it was found that Canadian-owned firms in
the electrical industry increased the volume of their
own funds invested in R & D by more than the amount
of the grant, whereas the foreign-controlled firms
raised it by less than the amount of the grant.** In the
chemical and machinery industries, the receipt of a
government R& D grant had no effect on the total
R & D expenditures of firms. Thus, at the very mini-
mum, R & D grants tend to have the effect of increas-
ing the value of resources devoted to R&D by
society (though not necessarily by the private sector)
by the amount of the subsidy. Another study, based
on a sample of 11 U.S. industries and covering the
1958-75 period, found that the growth of publicly
financed stock of R& D had a positive effect on the
private R & D stock in total manufacturing and in the
durable-goods industries but a negative effect in the
nondurable-goods industries.®

The Federal Contracting-Out Policy

The level of government funding of R&D in
Canada is roughly similar to that in West Germany
and ltaly but is lower than that in the United States.
The proportion of R& D performed in the business
sector is much lower in Canada than in all the other
OECD countries (except Australia) having a ratio of
gross R& D expenditures to GDP of at least 1 per
cent (Table 4-5). Having observed that a larger
proportion of R & D was performed within the govern-
ment sector in Canada, the Senate Special Commit-
tee on Science Policy (the Lamontagne Committee)
recommended in 1972 that industrial involvement in
federal R & D activities be encouraged by contracting
out projects whenever possible and feasible.’® The
adoption of such a policy was intended to lead to
several benefits: the scientific capability and general
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Table 4-5

Gross Expenditures on Research and Development by Business and Government,

Selected OECD Countries, 1977

Share of
Sector performing R&D Government government-financed
funding of R&D performed by
GERD/GDP! Business Government total GERD government
(Per cent)
United States 2.4 66.8 L] 51.0 30.0
Switzerland 248 757 6.8 211 32.2
The Netherlands 2.0 Silkd 20.8 22.7 91.6
West Germany 2.1 65.0 16.1 442 36.4
France 1.8 60.3 22.3 37.7 59.2
Japan 1.9 57.8 12.1 16.2 74.7
Belgium 1.4 67.9 11.4 = ..
Canada 1.1 B3 30.3 45.7 66.3
Italy 1.0 53.6 24.6 47.8 51.1
Norway 1.4 47 1 18.4 3815 54.5
Finland 11 51.9 26.3 30.5 86.2
Australia 1.0 24.8 50.9 54.1 94.0

1 Ratio of gross expenditures on research and development (GERD) to gross domestic product (GDP).
SOURCE A. B. Supapol and D. G. McFetridge, “An Analysis of the Federal Make-or-Buy Policy,” Economic Council of Canada, Discussion Paper 217,

Ottawa, 1982

performance of private industry would increase;
innovation commercialization would be more likely to
occur and with greater ease; more rapid innovation
diffusion would occur; and some economic spin-offs
from government R & D could be expected.

Later that year, the federal “make or buy’ policy
was enacted, requiring that all new mission-oriented
research and development in the natural sciences be
contracted out to Canadian industry.®” The policy
was broadened in 1977 to include existing mission-
oriented research and development, wherever
possible; science and technology requirements in the
human and social science fields of urban, regional,
and transportation studies; and unsolicited proposals
from private industry.

In examining the impact of this program with
respect to contracting out by the federal departments
concerned, the Economic Council found that such
behaviour has not increased in areas where there are
potential benefits but that it has increased where
there are few such benefits. No great gains have
been made in the amount of federal mission-oriented
R & D performed in the private sector. The situation
remained the same in 1980 as in 1972: as a source of
R& D funds, the federal government is not signifi-
cantly better or worse than are the governments of
other major OECD countries; however, the funds
have not been channeled successfully into the private
sector.

The reasons for the apparent lack of success of the
“make or buy’' policy can be identified by examining

the behaviour of individual government departments
before and after the policy was implemented. Two
departments that might have been expected to
produce the greatest benefits from contracting out —
Communications and Defence — had already engaged
in considerabie contracting out of R& D prior to the
issuance of the ““‘make or buy’ directive. Although
they, along with Energy, Mines and Resources,
remain the most active departments with regard to
contracting out to manufacturing firms, the impact of
the policy has been negligible, since the gains made
in the proportion of R& D performed for them by
private industry have only been modest. In the case
of the Department of Communications, the policy
appears to have been redundant, the department's
contracting out activities having reached the satura-
tion point by 1972. The cases of Defence and of
Energy, Mines and Resources are more ambiguous.
The evidence suggests that the low level of contract-
ing out on the part of the latter may reflect in part a
bureaucratic reluctance to comply. To some extent,
this may also have been the case for the Department
of Defence, although the high costs of contracting
out may have played an important role as well.

Although the other departments examined — Health
and Welfare, Environment, Agriculture, and Trans-
port — have responded positively to the ‘““make or
buy" policy, the potential for them to engage in
contracting out is much less than for the departments
already discussed. Their response has therefore been
relatively modest.




The policy implication arising out of this analysis is
that it might be preferable to confine the application
of the directive to those departments where contract-
ing out can be expected to produce net benefits. In
some situations, departmental R& D requirements
might be met more efficiently by conducting in-house
R & D — for example, when the objectives are general
rather than specific, when the outcome is uncertain,
and when specialized facilities are required. Only if an
investigation reveals that there is bureaucratic
reluctance to comply should there be more vigorous
enforcement of the policy.

The result of the “make or buy” policy has been
that, in constant dollars, contracting out of R& D to
the manufacturing industry has actually declined,
while the service sector — mainly R& D consulting
firms — has benefited more. It can be argued that-this
result is not altogether unfavourable and that, in fact,
it brings with it some important benefits. Some firms,
particularly small ones, do not have sufficient
resources to monitor constantly technological
developments worldwide — an important source of
ideas and information for the conduct of R&D and
for the adoption of new technologies. Consulting
firms, in the areas of engineering, design, manage-
ment, and so on, are partially in the business of
collecting and integrating such information and could
thus fill an important information gap for other firms.
Therefore, the fact that some federal departments are
making use of the services of these firms in their
contracting-out activity can, by aiding their growth,
indirectly benefit other firms — provided, of course,
that these other firms supplement their in-house
R & D with the services of consulting firms.

When letting out a contract, an effort should be
made to ensure that technical approaches are not set
too early in the process. Federal departments,
whenever possible, should define the ends and leave
the technical means by which performance standards
are met up to the firm (or firms) involved in the
project. The practice of setting performance, rather
than material, specifications is already being followed
in the case of some projects. Wider application of this
rule could contribute to promoting the development
of R& D and technological expertise in Canadian
firms.

Research and Development by
Government Itself

Finally, there is an important and direct role to be
played by government on a formal basis, both in its
own research establishments and in the general
support of research in universities, since the size and
quality of a nation’s underlying “‘scientific base’ have
an impact upon R&D in the business sector. By
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definition, basic research is not directly oriented
towards the development of new products and
processes; consequently, only very large firms can
afford to invest in such research on anything more
than a very small scale. For most firms, the major
sources of new technological ideas are universities,
government research establishments, and, above all,
other firms. Also, an awareness of research con-
ducted worldwide, not just domestically, is crucial to
the process of national technological advance. A
valuable informational role is played by public-sector
research institutions.

In 1981, 26 per cent of R& D spending in Canada
was performed by the federal and provincial govern-
ments in their laboratories and departments; a further
21 per cent was performed by universities. The link
between these institutions and industry could per-
haps be strengthened in terms of the transfer of both
ideas and technological know-how. Firms, particularly
the smaller ones, are often unaware of the nature and
potential value of public-sector research. Conversely,
researchers in government laboratories and in
universities are often unaware of the technological
needs of industry. Narrowing the gap between public
sources of knowledge and private users of that
knowledge could bring important benefits.

Besides producing knowledge of technological
benefit to the private sector, the universities and
government research laboratories fill other important
roles. They conduct mission-oriented research of a
type not usually performed in the private sector
because the costs are high and because the returns
cannot be sufficiently appropriated by the firms
themselves, accruing instead to society as a whole.
Examples are research in the fields of health and the
environment. Also of major importance, of course, is
the teaching role of universities. Knowledge and skills
are passed on to students, who then act as diffusion
agents when they are employed in the private sector.

Other Factors Influencing the
Generation and Use of New Technology

In the literature on economic development, particu-
larly in Europe, a number of other factors are
adduced as important in determining the pace and
form of economic development and as relevant for
policy. We do not deal with them in this report, but
they should be mentioned, and some of their implica-
tions should be indicated.

These factors include the agglomeration of activi-
ties, the linkages among activities and institutions, the
critical masses that generate good synergistic results,
and the spatial distribution of technological knowl-
edge and of the production of goods and services.
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Some structures are more favourable than others to
the development and use of knowledge. Also, certain
geographical concentrations of activity appear to be
more favourable than others to those objectives.

These considerations have a bearing on the use
and location of research parks; on the kinds of
activities that are put together; on the design of
contracting-out arrangements for research and
development; on the location of, and links between,
centres devoted to the generation of new technology:;
and on the places where it is used. While these are
important matters, they would take us beyond the
research underlying this book. The Council plans to
explore these matters in the future and to make the
literature on them more readily available.

Conclusion

Four broad indicators have been used to assess
whether Canadian R& D expenditures are at their
“appropriate’” level. On balance, it appears that
Canadian R & D spending levels may be too low. It
should be stressed, however, that the evidence for
this is far from conclusive. It is weak enough that it is
crucial to consider individual industries or even
projects on their own merits, with a view to discover-
ing in a detailed, careful, and pragmatic way whether
more R& D is worthwhile socially in each particular
case.

Our interpretation of the rather incomplete evi-
dence on rates of return from R& D is that private
rates probably tend to fall below social rates in
Canada. If so, this indicator suggests that firms are
currently investing less in R & D than is desirable from
an overall social perspective, despite current policy
action in the form of patent laws and of subsidies and
tax incentives for R & D.

At the same time, it is apparent that simple interna-
tional comparisons at a broad level of aggregation
are not very helpful in determining whether current
levels of R&D spending in Canada are
“appropriate.”’ Disaggregated, industry-level
analyses, though complicated by the lack of data, are
more enlightening. They do indicate that Canadian
R & D is low, though not as low as the aggregate data
would imply. Furthermore, disaggregated analyses

are fruitful from the point of view of identifying the
factors that contribute to either low or high R&D
levels, by international standards.

Research conducted to date in Canada and abroad
leads to few striking conclusions regarding the impact
of the usually hypothesized determinants of R& D on
national R& D effort. Firms of all sizes, including
independent inventors, contribute to innovation.
Although highly diversified firms may spend more on
R&D, the output of that R& D activity in terms of
new patentable technology tends to be no greater
than that of more specialized firms. Similarly, the role
played by industry concentration, regulation, and
direct government funding of innovations is ambig-
uous, the impacts being affected by other determi-
nants of R&D, such as technological opportunity.
Thus the lesson from these research results is that
simple nostrums, such as ‘“push large firms” or
“increase the strength of competitive policy” are
unlikely to be effective ways to increase R&D. A
detailed, individualistic approach is more likely to be
fruitful.

A positive role with respect to investment in R&D
is played by a favourable liquidity position in the firm
and ease of access to capital, a sufficiently large
potential market size, a favourable tax structure, and
an encouraging investment climate. Research and
development in government laboratories and the
universities also play a positive role, although the
impact of such research is often indirect; the links
with R & D and innovation in the private sector could
be strengthened.

Finally, our examination of the presence of foreign
ownership in Canadian industry leads us to conclude
that the evidence presented in this chapter and the
next does not support the point of view that the
effects of foreign control are only negative. The
evidence points to lower R & D intensity, though not
necessarily lower technological intensity — the distinc-
tion is important — in foreign-controlled firms. By
acting partially as an outlet for their parent compa-
nies’ innovative technologies, foreign-controlled
subsidiaries provide a conduit through which new and
sophisticated technology that is relatively expensive
to develop enters Canada. This point is discussed in
greater detail in the next chapter.




5 The Spread of New Technology

The output of the domestic R & D complex consists
of two groups of innovations. One group comprises
those which are produced by Canadian firms. The
other group consists of innovations that imitate
technologies being used by firms elsewhere in
Canada or abroad. Although both the domestic
development of original innovations and the adoption
of innovations from the world technology pool are
important, the latter is dominant in Canada. Accord-
ing to the National Research Councll,

Canada’s total output of technology amounts to less
than one percent (1% ) of the total world output . . . . It
is a matter of considerable urgency that efforts be
made to bring the ninety-nine percent (99%) of world
technology forcefully and more conveniently to the
attention of the possible exploiters, which are mainly to
be found in industry.!

Canada is not unique in this respect; the world
technological system is interdependent, with firms in
all countries contributing to, and drawing upon, an
international poo! of technology. It would be unrealis-
tic to expect that any one country could consistently
surpass all others in the innovative application of new
and existing knowledge in all fields. An important
objective of Canadian policy on technical change,
therefore, should be the rapid and efficient introduc-
tion into Canada of successful innovative technolo-
gies developed abroad and the rapid ditfusion of
these, as well as of domestically produced innova-
tions of course, throughout Canadian industry.

There is abundant evidence that the diffusion of
new technology into Canada and across Canadian
regions occurs slowly enough to suggest there may
be a need for government involvement. Some exam-
ples illustrate this point. Data taken from a special
survey of innovations in five industries conducted by
the Economic Council show that the average lag for
the adoption by Canadian firms of new processes —
most of which were developed abroad — was nine
years, and for new products it was seven years. In
both cases, the median lag was five years; in other
words, over 50 per cent of the innovations showed
lags of over five years. For example, a process for the

continuous processing (as opposed to batch pro-
cessing) of polystyrene, which was developed in Italy,
was first adopted by a Canadian firm seven years
later; blast furnace oxygen enrichment, which was in
wide use throughout Europe, the United States, and
Japan, was first adopted in Canada 22 years after it
was first developed abroad; the vacuum casting of
uranium was developed in Germany and the United
States 31 years before being adopted in Canada; the
earliest adoption by a Canadian firm of rubber lining
{instead of iron or steel lining) for autogenous grind-
ing mills occurred 18 years after it was developed in
Sweden.?

There is also a regional dimension. Computers
were first introduced into Canada in the early 1950s.
Because this is a broad area, the concept of “first
adoption” may be defined in various ways, thus
making categorical statements about adoption lags
impossible. Nevertheless, using a plausible definition
of adoption, research done at the Council strongly
suggests that Ontario was the first to adopt comput-
ers, followed by the Prairie provinces five years later,
the Atlantic provinces six years later, and British
Columbia eight years later.® When the diffusion of
shopping centres is measured by the number of
centres per 5,000 population, Alberta was the first to
adopt this innovation. Ontario followed one year later;
and Quebec, Saskatchewan, and Manitoba, four to
six years later.* In the Atlantic region, the lag was 16
years.

These examples show that complacency about the
automaticity or optimality of the diffusion process
could be dangerous. Obstacies to the spread of
technical change exist, as do slow adopters. Thus
there is a role for public policy in assessing whether
unnecessary lags exist in the diffusion of new tech-
nologies and, if so, in eliminating them.

The Diffusion of Innovations

The decision to adopt an innovation occurs at the
level of the individual firm; when, over time, several
firms in an industry adopt the innovation, ditfusion is
said to occur. The characteristics of innovations and
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adopters alike change from the earlier to the later
stages of the process.

The Process of Diffusion

In the early stage of diffusion of a successful new
product technology, purchasers are relatively insensi-
tive to price changes; profits per unit of output are
high, as are levels of risk for producers; and product
changes are frequent and rapid. Over time, however,
purchasers become increasingly sensitive to price,
profits per unit of output and risk levels decline, and
standardization of product characteristics occurs.
The emphasis shifts from unique product characteris-
tics to a reduction in production costs — that is, from
product to process innovation.

When the rate of innovation adoption is examined
over time, the curve is typically S-shaped (Figure
5-1). Early in the diffusion process, relatively few firms
in an industry are willing, or able, to accept the high
levels of risk that are involved in adopting an innova-
tion. The level of uncertainty associated with adop-
tion decreases as demand grows and as more firms
adopt the innovation. Near the end of the cycle,
saturation levels are reached, resulting in a leveling-
off of adoption rates. In summary, the willingness to
accept relatively higher levels of risk early in the
diffusion process is rewarded by higher profits. As the
level of uncertainty decreases over time, unit profit
levels decrease and competition increases, with more
firms learning of, and adopting, the innovation.

From a policy point of view, the encouragement of
rapid innovation diffusion so that firms will be early or
mid-range, rather than late, adopters can bring
several benefits. Consumers are able to gain the
advantages of lower prices and better quality at an
earlier stage, so that living standards rise sooner than
otherwise. Companies can also benefit in several
ways, some of which are shown in Figure 5-1. The
early adopters of successtful product innovations have
few competitors, earn high profits, have high skilled-
labour intensity, and are in a favourable export
position. Mid-range adopters have many of the same
characteristics but to a lesser degree. Late adopters,
on the other hand, face much greater competition
from other domestic producers and from imports.
They have high capital and unskilled-labour intensity,
and they need long production runs to be more
efficient. From a national point of view, therefore,
there is greater potential for industrial and income
growth when the output of domestic firms inciudes
innovations that are in the early and growth stages of
their life cycles.

Technology transfer from firm to firm can occur on
either an informal or formal basis. Firm managers

may become aware of the existence of a new tech-
nology through informal information flows — e.g.,
through personal contacts, trade journals, trade
shows, and industrial espionage. The benefits and
feasibility of adopting are then assessed, and a
decision is taken about whether to adopt the innova-
tion. 1f the decision is favourable, in-house research
and technological skills are directed towards develop-
ing the innovative product or process technology.
Alternatively, rather more formal technology transfer
agreements can be entered into by the adopting firm.
This occurs when the technology to be adopted has
already been patented by another firm, when the
adopting firm does not possess the in-house skills
needed to develop the technology, or when it is
cheaper to purchase the know-how from another firm
than to develop the technology internally. Formal
technology transfer can take several forms, the most
common being; parent-subsidiary (intracorporate)
transfers that include unwritten arrangements and
licensing agreements; licensing arrangements with
unaffiliated firms (customers, suppliers, and competi-
tors); joint-venture arrangements; the contracting of
consultants; and agreements with universities or
government research institutions. Irrespective of
whether the technology transfer occurs on an infor-
mal or formal basis, the bulk of imitative or adopted
technologies originates outside Canada.

Factors Affecting
the Rate of Diffusion

Most of the published research on the factors
affecting the diffusion of innovations focuses on what
we call the “informal innovation diffusion process,”
and most of the case studies deal with U.S. manufac-
turing industries, although the process of innovation
diffusion in Canadian manufacturing has also been
examined. Although the variety of factors affecting
the diffusion process is bewildering, some common
threads can be extracted and used to devise poten-
tially useful policies to aid that process.

In an examination of 12 process innovations
adopted by firms in four U.S. industries, it was found
that as the profitability of each innovation increased
and as the size of investment required for adoption
decreased, the rate of diffusion increased.> Lag rates
on innovation adoption also tended to decrease as
firm size increased. Another study found that the
willingness of firms to adopt an innovation tended to
increase with their internally generated funds; in other
words, an increased cash flow led to increased
investment and hence to more rapid innovation
diffusion.® Management responses were stressed
highly in terms of attitudes to risk and the active
search for information. It has also been found that
early adopters were younger, more progressive, and
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Figure 5-1

B —— e S S

Ditfusion Path of Innovations and Changes in Their Life Cycle Characteristics over Time

Proportion of adopters in a A

given industry

» Time

Stages in innovation life cycle
Characteristic Early stage Growth Maturity

- - T 3
Risk High | Decreasing Low
Price elasticity Low : increasing High
Unit profit margins High | Decreasing Low
Competition Based on i Increasing Based on product

product performance | standardization differentiation

and price

|
|
]
]
|
|
|
|
|
|
]
|
|
|
|
|
|
]
]
]
| |
| |
| |
| |
] |
| |
T T
Early adopters : Mid-range adopters | Late adopters
' :
| |
|
% i
! |
I I
|
|
|
|
i
]
|
|
{
|
|
|
]
|
{
|
|
1
i

. I
Production runs Short | Lengthening Mass production
Factors of production High skilled-labour : Increasing capital Unskilled-labour intensity;
intensity; low capital | intensity high capital
intensity { intensity
Export potential High | Growing investment | Increasing import
: abroad competition

Source Based on L. T. Wells, ed., The Product Life Cycle and International Trade (Cambridge, Mass.: Harvard University
Press, 1972}, pp. 3-33.




52 The Bottom Line

more willing to undertake risk.” Moreover, the proba-
bility of innovation adoption was found to be greater
for firms investing explicitly in formal R & D activities.®

Industry structure has been found to be an impor-
tant determinant of the rate of innovation diffusion.®
The presence of many small firms tends to slow the
diffusion process because of the difficulties they
experience in obtaining information and making use
of it. Larger, more specialized firms tend to adopt
innovations more quickly than smaller, more diversi-
fied firms, since the former benefit more from econo-
mies of scale and from “learning by doing.”” The
financial and risk advantages enjoyed by larger firms
encourage the faster spread of innovations in indus-
tries characterized by significant economies of scale.
These advantages are of little significance, however,
unless the larger firms are faced with competitive
pressure to adopt as a result of the entry, or threat of
entry, of new firms into the industry, for example, or
of external competition in the form of imports.

The role of access to information has been recog-
nized as important in innovation diffusion analysis,
but it has not been dealt with statistically. The often
crucial role played by customers for idea generation
and sources of information used in technica! problem-
solving has been stressed.'® In other studies, equip-
ment suppliers have been found to be important to
the innovation diffusion process." Geographical
proximity to suppliers offers advantages with respect
to ease of servicing and access to technical expertise
and equipment improvements, thus spurring innova-
tion diffusion.

It has been argued that greater recognition should
be given to the effect ot “supply side’’ factors — that
is, the technological characteristics of innovations —
on the rate of diffusion.™ Both product and process
innovations are characterized by continuous improve-
ment and modification. As a result, the number of
potential users increases over time. Since diffusion
rates are commonly measured as the proportion of
adopters in an industry at different points in time,
growth in the number of potential adopters may imply
that the rate of diffusion is slower than is actually the
case. A role is also played by what is often referred to
as ‘‘complementarities,” when a given innovation is
slow to diffuse because other innovations that would
make it possible to relax or by-pass bottlenecks are
not available. The learning period required to develop
the skills in order to use the innovation varies,
depending upon the complexity of the innovation and
the extent to which the technology is new and not
amenable to the use of skills already available or
transferable from other industries. This applies to
mechanical skills, facilities, and design or engineering
capabilities. In addition, diffusion rates are affected

by social, legal, and institutional factors, such as
regulation, the availability of labour skills, and licens-
ing and patenting policies.

While the factors affecting the rate of innovation
diffusion have been identified through case studies of
manufacturing firms, they may well apply to the
service, construction, and transportation industries as
well; they would certainly apply to the large portions
of those industries which are in the private sector and
are thus subject to the pressures of competition.

The Formal Transfer of
Technology into Canada

Intracorporate vs.
Arm’s-Length Transfers

Most of the new technology adopted by Canadian
firms through innovation imitation or diffusion orig-
inates abroad. Besides percolating into Canada
informally as part of general information flows, new
technological know-how can be transferred formally
between firms. Such transfers occur in one of two
ways. An intracorporate transfer occurs when the
supplier of the technology is related by corporate
ownership ties to the firm acquiring the technology.
An ‘“‘arm’s-length transfer” occurs when a firm
acquires a new technology from another with which it
has no ownership ties, such as a supplier, a cus-
tomer, or a competitor.

With the growth in size and geographical spread of
multinational firms, the market for technology has
expanded rapidly in the past two decades. While
both intracorporate and arm’s-length transfers are
common, it is good to ask whether one is more
efficient than the other at transferring technology to
Canada, thus raising real output and incomes.
Research into this question is still at an early stage.
Much of it focuses upon increasing our understanding
of the behaviour of multinational firms — more specifi-
cally, of the reasons why they establish foreign
branch plants and why they perform some activities
themselves but entrust other activities to unrelated
firms.

One of the main strengths of very large firms is the
production of knowledge and technological know-
how. Multinational firms establish subsidiaries in
foreign countries for a variety of reasons — for exam-
ple, to gain access to resources, to compete more
effectively with rivals in foreign locations, or to avoid
tariff barriers. Because market position can be
protected by applying new technology in the form of
product and process innovations, technology-
oriented multinational firms establish subsidiaries in
foreign countries in order to market their products
and to provide the means by which their knowledge




advantage can be exploited through production and,
at the same time, protected from use by competitors
through internalization of the market for technology —
that is, by relying heavily upon intracorporate trans-
fers across national frontiers. The R & D function for
the corporation as a whole, which is an important
source of new technological know-how, is usually
centralized near the parent company’s head office.
Centralization leads to economic and efficiency
benefits that arise out of economies of scale, of the
potential for research in one area to lead to unex-
pected beneftits in other areas, of the synergism that
derives from the interaction of a large group of
scientists and other specialists, and so on. As a
result, foreign-based subsidiaries tend to conduct
less research than their parent companies. Other
activities, too, tend to be centralized at the head
office, such as financial and investment planning,
legal and institutional relations, production planning
and co-ordination, large-scale purchasing, and so on.
The central co-ordination of these and other activities
has been found by very large corporations to be the
most efficient way to operate. By conducting busi-
ness transactions internally, they reduce the risk and
uncertainty attendant upon dealing with a large
number of unrelated firms.

The multinational firm is not completely self-
enclosed, however; arm’s-length interactions with
unrelated firms are desirable and, at times, neces-
sary. For example, the technology that a multina-
tional wishes to adopt may be patented by another
firm, in which case a licence or other formal agree-
ment is necessary. Or the multinational may find it
cheaper or quicker to acquire technology from
another firm than to develop it internally. Conversely,
it may wish to license its own technology to an
unrelated firm in order to enter a new market without
establishing a foreign branch, or it may simply feel
that it is no longer necessary to protect a given
technology from use by competitors and may enter
into an agreement with them to sell its know-how in
order to receive royalties or other payments. Internali-
zation (or intracorporate transfer) occurs when the
need to protect the technology from use by competi-
tors is great; when close, long-term interactions are
required to effectively transfer information, know-
how, and skills; or when there is the potential for
unforeseen or unfair gains to be made by one firm at
the expense of another.

Given that the reasons for intracorporate tech-
nology transfers differ from the reasons for arm’s-
length transfers, one would expect that the charac-
teristics of the transferred technologies would also
differ. Empirical analysis of the two types is especially
necessary in the Canadian context, since policies
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oriented towards foreign investment in Canada must
be designed with as full an understanding as possible
of the behaviour of large foreign-controlied firms. One
key aspect is the nature of the parent-subsidiary
relationship with respect to R & D and technology. To
this end, the Council analysed data on 1,382 tech-
nology transfers by U.S.-based firms during the
1950-78 period, contained in the Multinational
Enterprise Project data base at Harvard University.
Both intracorporate and arm’'s-length transfers were
considered.

The results of this analysis show that new technolo-
gies that represent major departures from the current
state of the art and that are expensive to develop are
predominantly transferred on an intracorporate basis.
Technologies transferred in this way usually have not
been subject to many previous transfers — a reflec-
tion, partially, of their newness. Also, firms that have
not previously been involved to any great extent in
the technology transfer process will tend to transfer
technology to subsidiary and affiliated firms rather
than to unaffiliated firms. Those which are R& D-
intensive rely very heavily on intracorporate transfer,
since one of the reasons why they establish subsidiar-
ies in foreign locations is to have controlled outlets for
their technological know-how.

Why is it that large firms prefer to deal on an
intracorporate basis rather than at arm’s length? The
primary reasons are the risk and uncertainty involved
in dealing with any firm over which the transferer has
no control and with which there is no common
ground, in terms of experience through long-term
interaction, shared goals, or similarity in production
and operation methods. The situation is similar to
that of two strangers with quite different backgrounds
and approaches to problems; it is more difficult, in
these circumstances, to accomplish a complicated
task to the satisfaction of both than it is when two
close friends, who are used to collaborating on a
variety of problems over many years, work together.

The transfer of know-how and skills from one firm
to another is difficult because the use of physical
tools such as blueprints, engineering designs, and
prototypes cannot conceal the fact that the thing to
be transferred is intangible. Particularly for new,
hitherto unknown ways of doing things, the difficulties
involved are enormous, often requiring a long-term
and intensive relationship whereby information and
personnel flow between the firm transterring the
technology and the recipient. When the firms are
related, they share the same goals; thus no gain
would be made if, for example, the transfer was left
incomplete by the transferring firm. In arm’s-length
transactions, there is always the possibility that one
of the parties involved will make unfair claims in order
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to reap benefit for itself. In addition, the firm that has
invested heavily in the development of a new tech-
nology wants to protect it from revelation to other
firms, lest they imitate it at less expense and soon
become competitors, thus reducing the innovating
firm’s rate of return — i.e., its reward for undertaking
the risk and expense in the first place.

In general, technologies transterred at arm's length
tend to be older and less advanced relative to the
state of the art, and to have been the subject of a
larger number of prior transfers, than those which
have been the object of intracorporate transfers. The
problems associated with transferring better-known
technology will be less difficult, since the recipient of
the technology will already have some of the knowl-
edge and skills in place. The firm transferring the
technology will also have had more experience with it
and, frequently, will have already been involved in
transferring it to affiliated firms; thus it will have
learned from past experience how to effect the
transfer most efficiently. As a result, the cost to both
parties will be less in terms of time and personnel.
The transferring firm will feel less need to protect the
technology from being used by other firms, since the
advantage gained by proprietary knowledge erodes
through time as competitors imitate the technology
and as new, more advanced technologies are devel-
oped. Rather than protect the technology any longer
and hold it internally, the transferring firm will gain
some further advantage by selling it to other firms.
Technologies transferred at arm's length tend,
therefore, to be less important to the businesses of
the transacting parties than intracorporate transfers.
There are, of course, a few exceptions. Some firms
(usually small ones) are unable or unwiling to
become involved in foreign production, but they do
find it advantageous to have a presence abroad. In
this case, one alternative is to license another firm
that has production facilities in a foreign location.

An analysis of data for the 1945-75 period, also
contained in the Multinational Enterprise Project data
base, reached parallel conclusions.'® Multinational
firms with high levels of R & D activity showed a high
propensity to produce quickly and widely in foreign
locations and tended to use subsidiaries rather than
independent licensees as the channel for such
overseas production. In slightly less than half of the
cases where technology-intensive product lines were
established in subsidiaries abroad, production was
established in Canada before Europe. Despite the
fact that Canada and Latin America declined as host
countries for U.S.-based subsidiaries relative to
Europe, Asia, and Africa, firms continued to use
Canada as a very early production site in a high
proportion of cases. At the same time, rates of

withdrawal by sale or liquidation of subsidiaries have
been particularly high for Canada since 1966. Several
factors may account for this trend. Through time,
many firms have rationalized production, eliminating
plants that duplicate the products of other plants or
that are in high-cost locations. International trade has
opened up somewhat as a result of the GATT
negotiations, making foreign production less neces-
sary in some cases. The advantage of producing in
Canada in order to gain favourable trade access to
the Commonwealth countries is no longer significant.
In addition, withdrawal from Canada may reflect, to
some extent, a reaction to Canadian attitudes
towards foreign investment and to the Foreign
investment Review Agency. It has been argued that
access to technology developed by the parent
company gives foreign-controlied firms in Canada a
competitive edge over domestically controlled firms,
as reflected in their larger size, higher productivity,
and higher profits, all of which are a natural conse-
guence of efficient organization and operation. '

In sum, the foreign-controlled corporation is one of
the fastest and most effective channels through
which new, sophisticated, and expensive technologi-
cal know-how is imported into Canada. Although this
means that less R& D is done in Canada than might
otherwise be the case, it also means that significant
technological benefits accrue to Canada. Of course,
not all firms and industries operate to the technologi-
cal benefit of host countries. The drug industry, for
example, is frequently cited as an example of a
predominantly foreign-controlled industry where
relatively little technology transfer into Canada has
occurred.'s Despite this, foreign control of the
Canadian drug industry has not had a negative
impact on the rate at which new drug products
appear on the domestic market, the rate in Canada
being similar to that in the United States.

Certainly, the formal importation of technological
know-how involves considerable costs in the form of
royalties and payments for industrial design,
research, and services performed abroad, and so on.
On the other hand, it is also certain that Canada
cannot produce all new technology domestically and
that it must therefore tap into the world technology
pool, both formally by entering into intracorporate
and arm’s-length transfer agreements and informally
by generally gathering information about knowledge
and technology developments abroad. Within the
former category, the technological benefits
associated with intracorporate transfers far exceed
those associated with arm’s-length transfers. Hence,
from a policy perspective, any move designed to
hamper the technology transfer behaviour of foreign-
controlled firms — for example, by forcing them to



deal at arm’s length with their subsidiaries — could
have negative consequences for technological
advance in Canadian industry.

Foreign- and Canadian-Controlled Firms

Evidence from the Economic Council Survey of
Innovation shows that the extent and nature of
technology transfers to firms in Canada vary greatly,
depending upon whether the firms are Canadian- or
foreign-owned. The results show that, over the period
surveyed, foreign-controlled firms acquired tech-
nology from external sources to a much greater
extent than Canadian-owned firms. While these
transfers were predominantly of the intracorporate
variety, transfers from other sources also occurred.
Foreign-controlled firms, therefore, are not ‘‘tied”
exclusively to their parent companies as technology
sources. Domestic firms, on the other hand, relied
almost exclusively on arm’s-length sources when
acquiring technology from an external source —
predominantly  suppliers, research institutions,
customers, and consultants.

To a certain extent, these differences are not
surprising since, by definition, all foreign-controlled
firms in Canada are members of large corporate
groups. Many, though not all, of the Canadian-owned
firms in the survey were autonomous and thus did not
have the option of tapping into centralized corporate
technology pools. Nevertheless, one-quarter of these
firms were subsidiaries of Canadian-owned corpora-
tions, but the parent companies did not act as an
important source of technology. Since we do not
have any direct evidence, we can only speculate as
to why domestically controlled firms did not receive
more technology transfers from their parent compa-
nies. It may well be, of course, that parent and
subsidiary firms operate in different lines of business
and that such diversification reduces the potential for
intracorporate  technology transfer. Technology-
intensive firms owned by non-Canadians establish
branches abroad in the same or similar lines of
business in order to exploit their advantage in techno-
logical know-how; this predisposes them to intracor-
porate technology transfers.

With only a few exceptions, the external sources of
technology, ideas, and information for both foreign-
and Canadian-owned firms were situated abroad,
primarily in the United States. The major sources of
information for idea generation and problem solving,
as opposed to formal technology, in the case of
foreign-controlled firms were parent and affiliated
firms. Canadian-owned firms, on the other hand,
relied more heavily on arm’s-length sources.
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Just how quickly is new technology introduced into
Canada, both formally and informally? The evidence
on this is fragmentary, but nevertheless instructive.
One intercountry comparison, using a case-study
approach, examined special presses in the pulp and
paper industry, tufting machinery in the textile
industry, and numerical control in the tool and die
industry.’® In the latter two cases, Canada lagged
behind other countries with respect to the date of
initial use. As for the special presses in the pulp and
paper industry, while they were initially used at an
earlier date in the United States than in Canada, no
such lag was evident upon comparing Canada with a
sample of European countries. For all three innova-
tions, the rate of diffusion, as measured by the
proportion of firms that had adopted them over a
given period of time, was slower in Canada.

These differences in the rates of diffusion of the
three innovations within each country were attributed
to differences in the relative advantages that firms
derived from their adoption. Since major manufactur-
ing innovations are characterized by significant
economies of scale deriving from large fixed costs
and from learning by doing on a large scale, larger
firms with long production runs tend to be in a better °
position than small firms to adopt such innovations.
Since a large portion of Canadian industry is charac-
terized by relatively small firm size and short produc-
tion runs, the rate of diffusion in Canada tends to be
slower than abroad. These structural characteristics
can be largely attributed to the impact of tariffs. By
encouraging the existence of small firms, tariffs in
effect impose an indirect cost in the form of slower
diffusion speed.

The international diffusion of the basic oxygen
process in the steel industry has also been studied
extensively.'” The results show that the United States
lagged behind other countries in the adoption of this
process primarily because the major U.S. steel
producers, being oligopolists, had a vested interest in
maintaining the status quo and retaining existing
processes despite the cost advantages offered by the
new process. Not only did Canada adopt the basic
oxygen process before the United States, but the rate
of diffusion of new technologies throughout the
Canadian steel industry was also higher until the early
1960s. It has been suggested that one reason for this
difference is that the use of that process tended to
result in greater cost saving at a smaller scale of
operation.'® As the Canadian steel industry consisted
of smaller-scale producers than its U.S. counterpart,
the new process diffused more rapidly in this country.
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Thus it seems that when the scale of a new tech-
nology does not match the scale of domestic firms,
diffusion rates are slower — a reflection of the fact
that additional development work is required to adapt
the technology to fit the needs of potential adopters
more closely. Some therefore argue that more rapid
innovation diffusion in Canada should be encouraged
not by promoting large firm size and hence increased
concentration, with its negative consequences for
competition, but by “freeing the market” and elimi-
nating tariff and nontariff barriers to trade, and by
promoting the faster scaling-down of new technology
to fit the needs of existing firms.

The Evidence on the Canadian Lag

The current state of the art in innovation diffusion
research takes the form of a still rather loose collec-
tion of hypotheses rather than a comprehensive
model. However, work done at the Council has
attempted to move one step further towards the
development of a model that will explicitly recognize
the complex interactions that occur between the
many factors acting upon the diffusion process, by
analysing the relatively abundant and unique data
contained in the Council’s Survey of Innovation data
base.'® Some of the examples of lags uncovered by
the survey were mentioned in the introductory
paragraphs of this chapter.

Of the 283 innovations reported upon, 111 were
imitative in nature; that is, they were first commercial-
ized by other firms, 92 per cent of which were located
abroad, primarily in the United States. In half of the
cases of imitative innovation, the firms developed the
technology using in-house R & D resources; in the
other half, the technology was obtained from an
external (intracorporate or arm’s-length) source.
Associated with each imitative innovation is a lag,
which is defined as the number of years from the first
known date of commercialization to that reported by
the imitating firm. While the average lag lasted eight
years, half of the innovations showed lags of five
years or less, while 27 showed lags of ten years or
more.

Before setting out to identify the factors that
determine this lag pattern, we developed a scenario
about the behaviour of firm managers and about their
perception of the risk associated with the adoption of
innovative technologies and of its expected profitabil-
ity. The decision to adopt consists basically of
balancing the level of risk perceived for a given
innovation with the expected rate of return of that
innovation. Risk is a concept that involves uncertainty
about future events; it is the chance that the returns
expected will not materialize. In order for innovation
adoption to occur, the expected rate of return must

be high enough to compensate for the perceived level
of risk; as the perceived risk increases, so also does
the expected rate of return. Because the managers of
different firms have different attitudes towards risk,
they require varying rates of return before adopting
an innovation. As a result, some firms adopt early,
while others lag, preferring ‘‘safer” investments. The
actual decision-making process is complicated by a
number of factors that affect both the perceived risk
and the expected rate of return.

Qur findings show that the length of the lags
associated with innovation adoption is strongly
affected by risk-related factors. Lags tend to increase
with the cost of the innovations relative to firm size,
reflecting the higher levels of risk incurred by firms
with large-scale investments. On average, in our
sample, total innovation adoption costs were equiva-
lent to 19 per cent of the firm’s sales in the year in
which adoption took place. If this ratio had been
higher by 20 per cent, thus raising it to 23 per cent,
the average lag length would have lengthened by
three months. Similarly, firms took longer to adopt
innovations embodied in new products and pro-
cesses, as opposed to improvements in technologies
already used by them. A 20 per cent increase in the
proportion of new innovations, which would then have
represented 72 per cent instead of 60 per cent of all
innovations, would also have resulted in a three-
month increase in the average lag length.

Factors pertaining to the perceived rate of return
are also important, although their impact is smaller.
As the realized pay-back period becomes shorter, lag
durations decrease; in other words, when the cost of
an innovation can be recouped relatively quickly,
firms are willing to adopt it sooner. Also, as the level
of government funding of the innovation increases,
lag lengths decrease slightly. A rise in the average
level of government funding of innovations from 8 per
cent to 10 per cent (a 20 per cent increase) would
reduce the average lag by about one month. By
reducing the cost of adoption to the firm, government
subsidization of innovation investment acts somewhat
as a spur. The impact of government funding of
innovation would likely be greater, were it not for the
fact that in many cases firms merely substitute
government funds for their own funds.?® In other
words, not all firms increase their spending on
innovation adoption by the amount of the govern-
ment contribution.

There is evidence to suggest that firms that acquire
the technology for their innovation from parent or
affiliated firms may have a slight edge, in terms of lag
duration, over firms that develop the technology
internally or acquire it from an outside source. While a
20 per cent increase in the average firm’'s




R & D/sales ratio (from 4 to 5 per cent) would result
in a little fess than a half-month decline in the average
lag length, a 20 per cent increase in the proportion of
intracorporate transfers (from 34 to 41 per cent)
would result in a two-month reduction in the average
lag length.

In addition to lag durations, the factors determining
the cost of the innovation relative to firm size and the
use of intracorporate technology transfers were also
examined. Higher proportions of financial resources
are allocated by firms to innovation adoption when
the technologies involved are older — that is, for
innovations characterized by relatively longer lags.
One explanation might be that, as technologies age
and proceed along learning curves through the
experiences of earlier adopters, firms that adopt them
later regard those technologies as increasingly less
risky investments and so adopt them on a larger
scale. Similarly, new innovations are perceived as
being more risky than improvement-type innovations;
as a result, the investment/size ratios of firms are
smaller for new innovations. By adopting improved
innovations, firms benefit from the experience gained
from previous, related methods of operation; hence
they are less averse to investing relatively large
amounts of capital.

Among the determinants of the use of intracorpo-
rate sources of technology, the nature of firm owner-
ship plays an important role. Because a large propor-
tion of Canadian-owned firms are autonomous and
have rather limited options as a result, they tend to
develop imitative technologies internally. On the other
hand, foreign-controlled firms have the option of
tapping into intracorporate technology pools. The
results show that the age, size, and R & D-intensity
characteristics of firms have no notable effect on their
choice of sources for technological innovations. Of
importance, however, is the cost of innovation
adoption relative to the size of the firm. When the
investment involved is relatively large, firms tend to
rely on intracorporate sources of technology. This
behaviour can be interpreted as a way to reduce risk.

The direct impact of foreign control is to cause a
decrease in lag duration. Foreign-controlled firms
introduced 66 per cent of the imitative innovations. A
20 per cent increase in this ratio, raising it to 79 per
cent, would reduce the average lag duration by five
months. Conversely, if the proportion of innovations
introduced by foreign-controlled firms were reduced
by 20 per cent, lowering it to only 53 per cent of the
imitative innovations, lag duration would increase by
eight months. It is of interest to note that the impact
of foreign control on lag duration exceeds in magni-
tude that of any one of the other variables.
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Innovation Adoption
in the Service Sector

Thus far, the discussion has focused on the intro-
duction in the Canadian manufacturing sector of
technologies developed abroad, one reason being
that most of the published studies and of the data
available to us relate to this sector only. Nevertheless,
there is little argument that productivity growth and
technological change have been slower in the service
sector. There are two possible reasons why the
pattern of technological change differs in those two
sectors. First, until very recently, the new technolo-
gies designed for use by firms and institutions in the
service sector had not been developed with nearly
the same frequency as those for the manufacturing
sector. In part, this occurred because the service
sector is more dependent upon suppliers for new
technologies, whereas manufacturing firms are more
self-dependent, engaging in research and develop-
ment that is both internally and market-oriented.
Second, the rate of innovation diffusion in the service
sector may be slower than in the manufacturing
sector. Neither of these explanations applies to
Canada only; rather, they reflect the different charac-
teristics of the two sectors in general. Nevertheless,
many of the determinants of the speed of innovation
diffusion are operative in both sectors. In order to
encourage faster growth in living standards, the
determinants of the speed of innovation diffusion in
all sectors must be identified so that we may better
see how to improve the diffusion process.

In recognition of the large size of the service sector
in terms of both employment and contribution to
gross domestic product, the Economic Council
published, two years ago, a study (by Steven Glober-
man) of the adoption of electronic data processing
and related computer applications (‘‘automation’ of
facilities) in a number of public and private service
industries: university libraries, hospitals, grocery
retailing and wholesaling, and department and variety
stores.2' Adoption levels in Canada were compared
with those in the United States, and the factors
contributing to faster or slower automation were
identified.

For comparable time periods, adoption levels were
higher in the United States for hospital and depart-
ment store automation. Although a detailed compari-
son of automation levels in food stores was not
possible because of data limitations, for at least one
major automation application (scanning equipment),
adoption levels were also higher in the United States.
Canadian university libraries, on the other hand,
appeared to become automated somewhat faster
than their U.S. counterparts.
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An evaluation of the determinants of these differ-
ences suggests that, to some extent, the profitability
of automation in the retailing and wholesaling sectors
may have been higher in the United States, leading to
more rapid adoption in that country. Similarly, the net
benefits of adoption in the case of hospitals
appeared to be greater in the United States, also
leading to faster adoption there. The benefits to
hospitals from automation include cost savings and
increased efficiency in accounting-related functions
such as payroll, patient billing, inventory, pharmacy
records, and purchasing. Successful automation has
been less widespread in actual medical applications
such as diagnostics, patient-monitoring devices, and
lab testing.

Globerman argued that in the case of university
libraries, the higher adoption levels in Canada at a
given point in time reflected greater net benefits here
than in the United States. The economic benefits of
automation to libraries consisted of savings in
requirements for clerical staff, improved record-
keeping for circulation, ordering, and cataloguing;
and cost savings in actual physical equipment such
as typewriters and paper. Globerman also argued,
however, that the economies of scale achieved in the
earlier stages of automation in the larger Canadian
university libraries should have contributed to even
faster automation in Canada.

Globerman found that for both hospitals and
libraries there was some evidence of organizational
slack when there were no strong incentives for
increased efficiency or cost saving. Since hospitals
and libraries are not profit-oriented, their managers
are not subject to the same pressures of competition
that exist in the market place. Public sector organiza-
tions do, however, compete for publicly distributed
funds.

In considering the evidence and interpreting his
results, Globerman suggested that policies be
designed to increase both the incentive and the
ability of public sector organizations to adopt innova-
tions that would increase their operating efficiency.
Incentive budgeting, by assuring the service organiza-
tion that it could retain some percentage of its cost
savings in its future budgets, might create a greater
incentive to increased efficiency and thus encourage
faster diffusion. In addition, the budgetary process
should give administrators a reasonable planning
horizon. Since planning for, and adopting, innova-
tions usually requires a fairly lengthy transitional
period, year-to-year uncertainty in the annual budget-
ing process is not conducive to the rapid spread of
innovative technologies and new organizational
structures. In many cases, individual administrators

could be allowed greater latitude in making innova-
tion decisions, thus reducing the bureaucratic delay
associated with new investments.

Globerman found no clear evidence that larger firm
size and economies of scale led to faster adoption of
automation in the service industries generally,
whether in the public or the private sector. He con-
cluded that "‘the adverse impact of reduced competi-
tion and larger tirm size on the propensity to innovate
may more than offset any increases in the profitability
of adopting innovations characterized by some
amount of indivisibility.’?2 The policy objective should
therefore be to promote more rapid development and
diffusion of ‘‘scaled-down” technology - an
approach that would augment the market forces that
lean in that direction anyway.

Further work for the Council has examined the
adoption of electronic data processing by the insur-
ance industry.?® The early pattern of electronic data-
processing use in this industry is similar to that found
in other industries, in that the earliest application was
the automation of basic accounting activities. Over
time, new uses emerged. These included improved
cash collection procedures, the introduction of new
services, and improved customer service.?

In large part, the adoption of electronic data
processing in the insurance industry, as in other
service industries, led to greater increases in the
quality and variety of the services offered rather than
to decreases in unit costs. While traditional measures
of productivity fail to capture quality changes ade-
quately, it should be pointed out that most produc-
tivity studies have dealt with the goods-producing
sector — one in which the effect of the failure to
capture quality changes is arguably less severe than
in the service sector.

The pattern of first use of electronic data process-
ing in the Canadian insurance industry is comparable
to that in food retailing and in department and variety
stores. Adoption in these industries predates adop-
tion by deposit-taking institutions in general and
chartered banks in particular, as well as by public
institutions such as hospitals and libraries. Prelim-
inary analysis suggests that this pattern of faster
adoption by the insurance sector can be explained
by the fact that its product is more standardized and
that the degree of competition in the insurance
industry is greater.

Electronic data processing was first adopted by the
U.S. insurance industry in 1954, with adoption by its
Canadian counterpart occurring two years later. By
1962, however, the percentage of automated insur-
ance firms was about the same in both countries. In
terms of intensity of use, as measured by the number




of computers per firm, the U.S. insurance industry
was ahead of its Canadian equivalent until the mid-
1960s; thereafter, intensity of use in the two countries
converged. In other words, the United States was
faster off the mark, but Canada caught up rapidly.

Preliminary analysis suggests that the critical
factors explaining the pattern and rate of adoption of
electronic data processing in the insurance industry
are firm size and standardization of output. The
economies of scale associated with the adoption of
automation are substantial. As a result, the largest
firms in the industry were the first to adopt. As well,
lite insurance companies (whose policies are more
uniform than those of other insurance firms) were
quicker to automate than general insurance firms.
The impact of size on automation adoption appears
to be stronger in the insurance industry than in the
grocery retailing and wholesaling industry and in
department and variety stores.

By 1969, 88 per cent of the insurance industry was
still not automated. This slow rate of diffusion to
medium-sized and small firms is striking. It highlights
the limited impact of the scaling-down of electronic
data processing despite such innovations as time-
sharing and the minicomputer. At present, attempts
are being made to exploit the possibilities offered by
real-time networking, which allows smaller firms to
tap into the computer facilities of larger firms. This
process is advancing siowly, as communication costs
pose a barrier. Other problems are lack of standardi-
zation and compatibility in record-keeping and
software. The issue of potential market failure in
scaling down new technology to fit the needs of firms
in all sectors is an important one for science policy. It
reinforces our conclusion that greater emphasis
should be placed on innovation diffusion than has
hitherto been done.

The Patent System

Thus far, the discussion has focused upon identifi-
cation of the factors affecting the speed with which
Canadian firms adopt new technology. There is,
however, a tool already available that can be used to
promote the diffusion of technical information and
know-how more effectively, thus increasing the
potential for quicker and more-efficient technological
advance in Canadian industry. That tool is the patent
system; it could be used by establishing a service for
the dissemination of the wealth of technical informa-
tion contained in patent descriptions.

Historically, the patent system was designed as an
information-gathering tool. In fourteenth- and fif-
teenth-century Europe, the main reason for granting
inventor's privileges to foreigners was to attract
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technical knowledge from abroad and to disseminate
it throughout the domestic economy. Foreign crafts-
men were encouraged to practice their crafts in the
host country, protected from competition for limited
periods, provided that they employed and trained
domestic labour in their special knowledge and skills.
This is an early example of the most direct form of
importation and diffusion of technology for industrial
development purposes. During the nineteenth cen-
tury, it became generally recognized that written
patent descriptions were an important source of
technical information; by the end of the century,
national patent laws reflected that recognition by
requiring that inventions be classified and that patent
descriptions and indexes be published, and by
providing for free public access thereto.

The explosive growth of technology during the
twentieth century, however, has resulted in patent
offices applying their resources solely to the legal
examination of applications for patents. The informa-
tional aspect of patents has been almost completely
neglected, and until recently no serious effort was
made to ensure that the vast amount of new technical
information accumulating in patent files was dis-
seminated. Since the onset of the current worldwide
economic slowdown, the rate of patenting has
declined, giving patent offices a breathing spell that
has enabled them to regain control of their previously
huge backlog of unexamined applications. Once
again, they are turning their attention to the long-
neglected half of their intended function — information
dissemination.

Patent files can be regarded as a technical infor-
mation bank. If they were put to the use suggested
here, firms could tap into that information and use it
as an aid in technical problem solving and in idea
generation, building upon technical ideas that are
already patented. Dissemination of patent informa-
tion would also make it possible to inform potential
users of technology as to which firms have expertise
in which areas, thus promoting technology transfer,
both domestically and internationally. Given an
eftective patent-information dissemination service,
the potential for more rapid and more efficient
technological advance in Canadian industry would
increase.

There are enormous differences between countries
and between patent offices, in terms of both their
awareness of the informational value of patents and
the steps taken to exploit it. At one end of the
spectrum is Japan, with two patent information
organizations: the Japan Patent Information Centre,
which specializes in computerized patent-information
retrieval systems, and the Japan Institute of invention
and Innovation, which is engaged in a variety of
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activities directed at educating the public about the
patent system and at providing a comprehensive
range of patent information services to the public and
to industry. Sweden and Australia are about midway
in the spectrum. The Information Centre of the
Swedish Patent Office performs technical-content
searches of patent files and is involved in educational
and training activities. Similarly, the Australian Patent
information Service provides an on-demand informa-
tion service based on worldwide patent literature and
engages in educational activities by participating in
public seminars and lectures. Patent offices in
virtually all the industrially developed countries now
have information programs similar in purpose to
those in Japan, Sweden, and Australia, although they
vary in scope and emphasis. The U.S. government,
for example, does not operate a formal patent-
information search service; however, technical
information is provided to the public through various
specialized offices.

Canada occupies a position at the opposite end of
the spectrum, where no active dissemination of
patent information takes place, in company with the
developing countries. That situation is anomalous
because, unlike the patent offices of the developing
countries, the Canadian Patent Office has ample
resources in technical information, as well as the
human and physical resources to deliver an informa-
tion system to those who need it.

Although the Patent Act promotes the disclosure
of technical knowledge by requiring that an inventor
give a complete technical description of his/her
invention in the application, it does not contain
eftective measures for promoting the dissemination of
that technical knowledge. Thus it fails to fulfil what is
now viewed increasingly as one of the basic functions
of a patent system — namely, promotion of the
disclosure and dissemination of technical knowledge
in order to encourage innovation.

The strength and specificity of Section 36 of the
Patent Act stands in contrast to the weakness and
generality of Section 27. Section 36 provides for a full
description of the product or process to be patented,
so that any person skilled in the art or science to
which it pertains can make or use it. It also requires
the patent applicant to state those aspects which are
new and to which an exclusive right is claimed.
Section 27 is vague, stating that the Commissioner of
Patents “may" (rather than ‘“shall’’) cause patent
information to be printed for distribution or sale. Thus
dissemination of patent information is only discretion-
ary. The teaching value of the patent specification, so
clearly provided for by Section 36, cannot be realized
without complementary, formally mandated measures
aimed at the dissemination of that information.

In Canada, the marketing of patent information has
been left to the private sector. Private patent-infor-
mation services are restricted in scope, however,
because profits can be made only through specializa-
tion in narrow areas of special interest to large
corporations and organizations. These services do
not adequately serve small and medium-sized manu-
facturing companies.

The Canadian Patent Office, were it given the
appropriate mandate, could immediately mount a
patent information dissemination service aimed
especially at small businesses. It could do this in a
cost-effective way — even though private companies
could not — merely because most of the necessary
overhead is already covered by the need to run the
patent-granting part of its program. An effective
methodology for the dissemination of patent informa-
tion has already been established through a two-year
trial project carried out in 1978-80, which involved
the marketing of patent information to small manu-
facturers and private inventors through provincial
research organizations.?*

The patent system in Canada is underutilized
because it is little known outside the patent profes-
sion and large corporations. It will remain underutil-
ized, as would a patent information service, unless
the Patent Office initiates an educational program to
make businessmen and others aware of the variety of
uses to which the system can be put, as is already
being done in Japan, Sweden, and Australia.

Under Section 10 of the Patent Act, patent specifi-
cations are not released from secrecy until the patent
itself is issued. If earlier disclosure of recent advances
in technology increases the potential for industrial
and income growth, then the present system of
publishing at date of issue should be changed in
favour of earlier publication at a date terminating a
fixed period (say 18 months) after the filing date or
the priority date of the application (if any), and the
Act should be amended accordingly. This practice is
being implemented increasingly in many other
countries, and it is a requirement of the Patent
Cooperation Treaty (which Canada has not yet
ratified).

Some might argue that early disclosure could place
applicants in an unfavourable position, since their
know-how would not yet be protected from imitation
by competitors. However, the proportion of applica-
tions for patents that are refused is very small. Early
disclosure would discourage frivolous applications for
patents; furthermore, it would permit the identification
at an early stage of what research is under way, thus
contributing to a reduction in redundant research.




The guestion of the size of the fee to be charged
for the service cannot be ignored. Basically, there are
two considerations that must be taken into account
when determining the appropriate user charge. First,
for tully efficient use of the service, a fee equal to the
incremental cost to the government of providing the
service should be charged. Second, the fee could be
reduced to below that cost if social benefits addi-
tional to the private benefits that businessmen are
willing to pay for were identified. Two examples of
potential social benefits are: increased effectiveness
of government grant and subsidy programs, and
informational and educational economies to the
public.

in its pilot stage, the patent information dissemina-
tion service was found to be highly useful to the
administrators of the Enterprise Development Pro-
gram and the Industrial Research Assistance Pro-
gram, as well as other government programs involv-
ing financial assistance to firms on a project basis. It
permitted more effective decision making, because
the program officers were able to use patent informa-
tion to assess the uniqueness and/or originality of
proposals and to ascertain whether other firms were
involved in similar research; funding of redundant
research was thus reduced.

Also included among the potential social benefits
are those deriving from the educational aspect of the
service. By bringing the patent system as a whole
closer to firms, universities, research institutions, and
industry associations, the service would contribute to
an increased understanding of, and ability to use, the
system on the part of the public. The cost to individu-
als and firms of securing patents and using them as a
source of technical information would decrease as
users gained experience, thus increasing the effec-
tiveness of the system. Unnecessary and wasteful
duplication of research effort would be reduced, while
knowledge as to which patents have expired would
open the way to new avenues of research and
production.

In sum, a patent technical-information service
should be government-run, because that would be
the only cost-effective means of getting the informa-
tion to those who need it. But it should not be free,
unless noneconomic considerations dominated. If the
latter were the case, care would need to be taken to
ensure that free service is not overexpanded.

The information required to determine judiciously
the proper fee for users of a patent information
service is not always obvious nor is it easily quantifi-
able. The expertise needed to conduct a comprehen-
sive cost/benefit analysis resides not at the Patent
Office but at the Treasury Board. If a patent techni-
cal-information dissemination program were to be
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implemented, strict monitoring of costs and careful
estimation of benefits should be a condition for its
existence, with a formal evaluation of the program by
the Treasury Board to occur after a three-year period.
At that time, informed decisions could be made
about whether the program should continue and what
the appropriate user fee should be.

Conclusion

Our general finding is that new technology diffuses
slowly into Canada from other countries. It also
diffuses slowly from firm to firm and from region to
region within the country. By ‘‘new technology,” we
mean new and improved products, processes, and
organizational structures. Although there are some
exceptions, case studies show that often the process
of ditfusion of technical change into and throughout
Canada occurs more slowly than in other Western
developed nations, and not only in the manufacturing
sector but in the service sector as well. Substantial
benefits could be realized if the diffusion process into
and throughout Canada were to be speeded up. We
find that scope does exist for policies designed to
achieve this.

On a more specific level, we find that the factors
affecting the speed with which new technology
diffuses are many and that the relationships among
them are complex. A particular finding of consider-
able importance is that one of the fastest and most
effective channels for the transfer into the country of
new, expensive, state-of-the-art technology and new
ideas is the multinational corporation.

Other important findings stem from our analysis of
the factors affecting the length of the lag between the
first world use of an innovation and its adoption by a
Canadian manufacturing firm. Risk and rate-of-return
factors play important roles: these include the cost of
the innovation; whether it is new or improved; its pay-
back period; the level of government funding; and the
nationality of the firm’s control.

It is worth highlighting the importance of our new
evidence on the diffusion of innovations in the service
sector. As was pointed out in Chapter 2, the service
industries represented 62 per cent of GDP in 1980.
The relative paucity of research on innovation diffu-
sion in this sector represents a large and important
gap in our knowledge — one that we have attempted
to fill, at least in part. It is quite clear from our work
that there are significant lags in the adoption of new
technology in Canada’s service sector and that slow
diffusion within the country after first adoption does
occur. Thus it seems likely that there is considerable
scope, in this very large part of the economy, for
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raising productivity by speeding up technical Canada. By making fuller use of the patent system as
advance. a tool for disseminating technical information to
Last, there is at our disposal an effective means of private and public sector users, more rapid diffusion

strengthening the technology information complex in of ideas and know-how could be encouraged.




6 Government Assistance to Technical Advance

Government programs designed to foster innovative
activity by firms have been introduced in many
countries in recent decades. These programs vary
widely, ranging from direct government sponsorship
of research and development to tax incentives and to
subsidy, loan, and loan guarantee programs. The mix
of programs has also varied considerably among
countries. In Canada, for example, much policy
emphasis is placed on tax incentives and on various
financial assistance programs offering loan guaran-
tees, loans, and subsidies to firms. The Economic
Council has already examined several of these loan
guarantee and loan programs.’ In this chapter, we
discuss some of the more important subsidy pro-
grams, all of which happen to be operated by the
federal government. They include the Enterprise
Development Program, the Defence Industry Produc-
tivity Program, the Industrial Research Assistance
Program, the Program for Industry/Laboratory
Projects, and the Technical Information Service.?

The Rationale for Government
Subsidization of Private R&D

The first question to be addressed is: Why is it
sometimes necessary for government to subsidize
R&D spending by private firms? Like all other
expenditures made by firms, this spending is under-
taken to enhance their profits, and many would argue
that it is not immediately apparent, therefore, why
government support is needed. The short answer to
this question is that, without subsidization, certain
socially desirable innovation projects might never be
undertaken. The reasons why such divergences
between the interests of society and those of private
firms can arise lie in both the workings of markets
that are competitive to any degree and the nature of
institutional arrangements pertaining to innovation.

Innovative Activity and
Consumers’ Surplus

A concept called ‘“‘economic surplus’” is widely
recognized as an important feature of economic
systems in which production and exchange are

carried on largely by means of markets.® Some
understanding of this concept is important in order to
make sound decisions about when and when not to
subsidize R& D.

Economic surplus can accrue to buyers or to
sellers of a commodity or service. We shall focus here
on the more relevant concept of surplus to buyers. In
any market that is not dominated by a monopolist
who is able to discriminate between his customers, all
buyers pay the same price. All purchasers of bread,
for example, pay the same price per loaf. Yet many
(or all) buyers would be willing — if required to do so —
to pay higher prices. As a result, buyers collectively
derive unpaid-for benefits. Such benefits are given
the label ‘‘consumers’ surplus” by economists, or
sometimes, more clumsily, ‘‘inappropriable benefits.”

Since buyers collectively obtain such unpaid-for
benefits from virtually every commodity or service
that they purchase, it may be worthwhile for them to
subsidize, through their government, the creation of
new or improved commodities or services. The payoff
to the subsidy would be a newly created consumers’
surplus.

There is a second important reason why govern-
ment subsidization of R& D may be beneficial. This
relates not to new products but to the production
processes used in making existing products. It may
be socially worthwhile, in appropriate circumstances,
for government to subsidize R& D that is aimed at
reducing the costs of existing commodities or ser-
vices. This type of situation often arises when market
competition is very keen. In these circumstances, any
cost saving from new processes developed by doing
R & D is likely to be largely reflected in lower prices to
consumers. If the price reduction is expected to be
too rapid, however, it may not be profitable for
businesses to undertake the R & D needed to bring it
about.

We are well aware that much of the R& D leading
to successful new commodities and services and to
cost reductions is unsubsidized. Even though firms
then create unpaid-for benefits for buyers, they can
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stili charge high enough prices, particularly in the
short and medium run, to achieve an adequate
private return on their R& D investment. Subsidies
are needed only when this does not happen. The
problem that certain socially desirable innovative
activity may not happen has long been recognized in
this country and elsewhere, and it has led to special
measures, such as the introduction of patent sys-
tems, to alleviate it. Patents aliow a period of grace
during which firms can charge higher prices, and thus
make higher returns, than they will be able to do in
the fonger term. Although the availability of patent
rights goes far to enable innovators to garner the
benetits of their creativity, therefore encouraging
them in their risky pursuits, it does not completely
solve the problem. Patent rights eventually expire.
Furthermore, the charging of royalty fees by paten-
tees in exchange for allowing others to utilize their
innovations tends to prevent prices from falling
sufficiently to ensure socially optimal levels of output
of the resulting products.

Social Benefits and Incrementality

Thus the justification for the subsidization of R& D
spending by private firms appears to be confined to a
specific category of innovation projects. That cate-
gory consists of those projects which will both cost
more than the present value of their expected private
benefits and generate a present-value surplus of
expected social benefits, after risks have been taken
into account. If this surplus is greater than the firm's
prospective deficit, it is possible (though not certain)
that it will be in society’s interest to give the firm a
subsidy equal to that deficit, as this will enable the
firm to proceed with a socially desirable innovation
that would not otherwise be developed. It is impor-
tant that both of the foregoing conditions — a pros-
pective private deficit and greater social surplus — be
satisfied. The second one is especially critical; if it is
not satisfied, subsidies will be given to projects that
should not be undertaken because their prospective
costs exceed their prospective benefits, and thus
money will be wasted. If the first condition is not
satisfied — that is, if prospective private benefits
exceed prospective private costs — then it is reason-
able to assume that firms can undertake the relevant
projects without subsidization.* If they are subsidized
nonetheless, they receive a windfall gain at the
expense of taxpayers. Even though no overalil social
loss occurs in this case — since income is redis-
tributed from the taxpayers to the firms doing R& D -
there is the risk that when government budgets are
tight, assistance will thereby be diverted from other
R & D projects that do need help.

Strictly speaking, even if the foregoing incremental-
ity conditions are met by a given project, they are not

sufficient to ensure that a subsidy is desirable. Other
conditions should also be met. The innovative activity
in question should be incremental not only to the
firm — in the sense that the latter would not undertake
the project without the subsidy — but also to the
industry to which the firm belongs and to the
economy as a whole. In order to be incremental to
the industry, the subsidized activity should not pre-
empt or otherwise displace analogous innovative
activities carried out by other firms in the industry.
Incrementality to the economy is desirable because
the subsidy paid to the innovative firm constitutes
resources that government has transferred by one
means or another from other sectors of the economy.
The transfer process itself consumes a considerable
amount of resources; this is another cost that the
social surplus must be sufficient to offset. If they had
not been diverted, these resources would have served
the economy in other ways. If the subsidy results in a
sufficiently higher level of socially desirable R& D
investment in the economy than would otherwise
occur, however, it can be said that the activity is
incremental to the economy and that the subsidy is
warranted.

These various requirements are rather stringent,
and it might be considered that even well-conceived
and well-administered subsidy programs would have
difficulty in meeting them. Consequently, any discus-
sion of the federal subsidy programs mentioned
above must go beyond the incrementality require-
ments; it must also ask whether it is possible to
satisfy these requirements in practical terms, and
what changes, if any, in the operations of the pro-
grams would be needed to accomplish this.

The Enterprise Development Program

This program was introduced in early 1977 by the
Department of Industry, Trade and Commerce. It was
intended to subsume and rationalize various depart-
mental programs of industrial incentives that had
become inappropriate to the more competitive
international environment of the 1970s. Some of
these programs were narrowly focused.s Others, such
as the Program for the Advancement of Industrial
Technology (PAIT) — one of the most important
forerunners of EDP — had broad application.

PAIT was introduced in 1965 (summary data on
PAIT subsidies are presented in Tables A-1 and A-2).
Its mandate was to support innovative projects
undertaken by Canadian manufacturing and process-
ing firms that were deemed likely to enbhance
Canada's international competitive position, the
technological capability of its industrial sector, and
the level of industrial employment. Normally, the
Program’s contribution to approved projects would




equal 50 per cent of their cost. Emphasis was to be
placed on projects that were likely to result in prod-
ucts or processes having good sale and profit pros-
pects for the firms involved. Initially, the terms under
which the subsidies were awarded provided that the
recipient firms would reimburse the government
(though not the Program), with interest, should the
supported projects become commercially successful.
The intention underlying this provision, which con-
verted subsidies into conditional toans, was to
prevent recipient firms from gaining an unfair advan-
tage over their competitors; in fact, however, its
effect proved to be deleterious to the Program’s
objectives. Firms found it more advantageous to
finance successful projects from commercial sources.
Consequently, until this provision was replaced in
1970, the flow of applications for assistance was
relatively weak. The new provision, which made the
repayment conditions much less onerous, rendered
the Program much more attractive to firms and led to
a substantial increase in the demand for assistance.

The Program’s operations were reviewed internally
throughout most of its lifetime. Although the formats
of these annual reviews were consistent enough, they
tended to inhibit, rather than facilitate, valid judg-
ments about PAIT’s economic impact. (Some of the
evaluative criteria applied are presented in Table
6-1.) Since this implicit approach to the evaluation of
government programs has not been unusual, a brief
comment as to its validity is in order.

The sales, capital investment, and employment
levels associated with PAIT-supported projects (other
than those that failed outright) were viewed as
attributable to the Program’s subsidies; hence the
sales/PAIT subsidy and PAIT subsidy/job ratios.
Unfortunately, this apparently plausible reasoning
actually provides no insight into the actual impact of
the subsidies. It rests implicitly on the assumption

Table 6-1

Program for the Advancement of Industrial Technology:
Internal Evaluation Criteria, 1973-75
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that the mere existence of an association between
variables — between sales and subsidies, for example
— means that a causal relationship also exists
between them. This is not necessarily so, since there
may be projects that would have been initiated even
if they had not been subsidized. In order to establish
whether the subsidy was essential to the project,
what is needed is evidence along the lines outlined
earlier — that is, evidence pertaining to the incremen-
tality of a project to both the firm and the industry. To
put the issue in any other terms is to leave the most
critical questions unanswered. Moreover, indicators
such as sales ratios are not really appropriate mea-
sures of the benefits produced by the projects.®
These should be expressed in terms of private
benefits (profits) and of social benefits not appro-
priated by firms.

EDP was intended to improve upon the perform-
ance of its various predecessors in a number of
important respects. At least some of those earlier
programs had been thought to be unduly oriented, in
effect if not in intent, towards large firms. It was also
felt that there had been an excessive concentration
of subsidy awards to firms in central Canada. Conse-
quently, and to better assess the commercial pros-
pects of proposed projects, the EDP decision-making
structure has, from the outset, provided for significant
participation by private sector representatives. These
are drawn from all provinces, especially when
applications for assistance from smaller firms are
under consideration.

The Program has two basic aspects. One of these
(the one that concerns us here) consists of paying
subsidies (called “‘contributions’) to firms undertak-
ing approved innovative projects (figures on EDP
project approvals are provided in Tables A-3 to A-6).
The other consists of providing “adjustment’’ assist-
ance to firms in the form of either insured or direct

Number of PAIT Estimated Capital Employment
projects subsidies sales! investment increase?
($ Millions)
Successful projects 192 36.6 2,033 43 4,054
Unsuccessful projects 227 22.8 . s .
Total, 1974/75 419 59.4 2,033 43 4,054
Total, 1973/74 342 49.4 1,496 77 4,426
(Per cent)
Change 225 20.2 35.9

1 The estimated sales/PAIT subsidy ratio in 1974/75 was 34:1.
2 Each additional job created by the PAIT subsidy cost $14,652.

SouRCE Based on data from the Department of Industry, Trade and Commerce.
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loans. The objective of EDP subsidies is to enhance
the international competitiveness and productivity
performance of Canada's secondary industry, and
their formal focus is mainly on small and medium-
sized firms. Subsidies to small firms may represent up
to 75 per cent of project costs, while subsidies to
targer firms may account for 50 per cent.

Although its formal orientation towards small and
medium-sized firms may be questioned, there is no
evidence that large firms have been discriminated
against in practice. In effect, EDP’s objective is fully
consistent with our criteria for the subsidization of
innovative activity by firms. This consistency is
reinforced by the fact that EDP administrators were
required from the outset to ensure that subsidies
were awarded only to projects that would not other-
wise be undertaken by the recipient firms.

The primary device for accomplishing this objective
was the ‘‘significant burden’ criterion, which was
incorporated into the Program’s terms of reference.”
Because of its central importance, the appropriate-
ness of this concept warrants closer study. As
implemented, the “significant burden' criterion
requires that applicant firms be classified by size, and
projects by degree of risk. Then two tests are
applied. One stipulates an approximate ratio between
the project’s total cost and the firm’s tangible net
worth, while the other stipulates approximate ratios
between the project’s annual cost and the firm’s cash
flows for the current and recent years.®

Although these tests, and the ‘'significant burden”
criterion underlying them, may have a legitimate
place in the administration of a subsidy program,
they cannot be regarded as satisfactory in terms of
the particular purpose for which they have been
used — that of ensuring a project's incrementality.
They consist of certain estimates of the proportions
of the applicant firm’s resources that are likely to be
tied up in the project. As such, they may be taken to
represent some measure (albeit an ambiguous one)
of the firm's capacity to finance the project autono-
mously. But they are not adequate indicators of
whether the firm would proceed with the project if it
were not subsidized. Thus while the burden that a
given project is likely to place upon a firm’s own
resources may constitute an indicator of the risk to
the firm, it is an insufficient measure of the project’s
inherent riskiness. At the same time, it may also
provide an insight into the extent to which outside
funding will be required. This insight, together with
other financial information, is pertinent to the firm’s
financial capability to see the project through its
various phases. But it does not necessarily follow that
a project characterized by a smaller ratio to the firm's

internal resources is more likely to be initiated than
one with a larger ratio.

What determines a project’s relative likelihood of
being undertaken is the relationship between its
expected benefits and costs to the firm. The question
of its burden upon the firm’s resources is secondary.
Financial markets exist, and once a project is con-
sidered to be potentially profitable, whether
independently or because of government assistance,
they should be able to provide financing. The markets
may not always be efficient, in which case remedial
action by government may be called for; in such
cases, however, the payment of subsidies (as
opposed to loans, for example) is unlikely to be
appropriate. As suggested above, the subsidization
of a private project is most appropriate when it is
needed to offset an excess of private costs over
private benefits, in circumstances that enable society
to gain net benefits. The “significant burden’ crite-
rion is of little help in distinguishing those projects
which merit subsidies on such grounds from those
which do not.

EDP subsidies are administered rather differently
than were those granted under PAIT and other
preceding programs. For example, EDP is much less
characterized by a tendency to measure its impact in
terms of indicators whose relevance is difficult to
establish or ambiguous. Nevertheless, the essential
concept of benefits not appropriable by the innova-
tive firm does not have a place in the EDP information
system nor, apparently, in the perspective of those
who ultimately judge applications for subsidies.® In
addition, the necessary projections of the benefits
and costs specifically expected to accrue to the firm
from the subsidized project are not always performed
explicitly. They often tend to become submerged in
broader projections of the firm’s future operations
and financial position.' While these broader projec-
tions are certainly relevant to the question of the
firm’s future viability, they cannot serve as a substi-
tute for the project-specific projections that alone can
indicate whether the project really needs subsidiza-
tion. Project-specific projections, when accompanied
by projections of the project’s future flow of social
benefits, are indispensable to a rational judgment
about the desirability and the extent of a subsidy.
The fact that neither of these types of projections
forms an integral part of the EDP decision-making
process raises questions about how worthwhile the
subsidies it has awarded so far have been.

it may also be the case that the present terms of
reference of EDP’s credit functions are unduly
restrictive, thus leading firms to apply for a subsidy
rather than a loan or a loan guarantee. The
Program’s loan guarantee and lending functions are




essentially confined to situations in which firms are in
need of credit, having exhausted all other sources, to
enable them to adapt to the pressures of foreign
competition. There is evidence to suggest that some
of EDP’s subsidy awards may have been influenced,
at least in part, by such liquidity problems. For
example, in the case of one project that was subsi-
dized to the tune of about $1 million, the applicant
firm indicated that it needed government assistance
because of losses incurred on operations unrelated to
the project and because it was in the process of
expanding still other operations, also unrelated to the
project. In such circumstances, a subsidy is probably
an inefficient form of assistance. It might be prefer-
able to modify the Program’s terms of reference in
order to broaden the criteria for its last-resort, credit-
granting functions.

Without doubt, the estimation of the social benefits
that a subsidized project, if it is successful, is likely to
generate in the future is a more difficult exercise; it is
not an impossible one, however. Enough estimates of
the inappropriable benefits actually generated by
previous innovations exist to demonstrate that
reasonably reliable estimates could be calculated for
future projects (see Appendix B). Professionals in the
Department of Industry, Trade and Commerce have
expert knowledge of the technological and economic
characteristics of the industries that comprise
Canada’s industrial sector. If they were given a
mandate emphasizing the desirability of such projec-
tions, they could, in conjunction with applicant firms,
make them reliably. Other federal departments and
agencies, as well as various provincial governments,
also operate broadly analogous project-specific
subsidy programs. They face a similar exigency,
which tends to be similarly unmet. Thus co-operation
among all the groups of professionals concerned
could be very productive.

Another area in which EDP’s administrative struc-
ture might be improved is the monitoring of the
results of subsidized projects. No matter how well
administered a subsidy program may be or how
closely its administrators may adhere to appropriate
criteria (such as those proposed here), the actual
social and private returns earned by specific projects
will only rarely conform exactly to expectations. It is
therefore highly desirable that the decision-making
processes of subsidy programs benefit from actual
experience. It the actual returns happened, on
average, to differ markedly and consistently from the
projected figures, this would indicate that these
processes needed improvement. There exists in EDP
only the embryo of a system designed to track the
actual, as opposed to the expected, results of
subsidized projects and to compare one with the
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other. Because the Program is still a relatively recent
creation, the great majority of EDP-supported
projects are still in their development phase. The
breathing space thus provided should be utilized to
develop a monitoring system.

As suggested above, subsidized projects shouid be
incremental, not only to the firm but also to the
industry to which the firm belongs; and the subsidy
should increase the level of socially desirable R& D
investment in the economy as a whole. Of these two
additional requirements, the first is much the less
difficult. If program administrators are reasonably
successful in confining subsidies to projects that are
socially desirable but financially unattractive to the
firms contemplating them, the only danger is that a
subsidy will enable the recipient firm to carry out a
project that another, more efficient firm in the same
industry was either already undertaking or about to
undertake. Though this danger exists, its magnitude
will usually be minor, since there will seldom be more
than a few firms pursuing precisely the same innova-
tion at the same time. It could be minimized by
effective use of the knowledge of the innovative
activities carried out in most Canadian industries that
the professionals who provide technical support to
subsidy programs already possess or could readily
acquire.

The social-desirability requirement should not only
be met prospectively, it should also be confirmed
retrospectively. The immediate question is: To what
extent have recipient firms been induced by their
subsidies to increase their overall level of R&D
spending? Because the existing knowledge of the
factors that govern innovative spending by firms is
incomplete, this is a difficult question to answer with
any confidence. Economists have given the problem
some attention, however, and a significant and
growing body of relevant literature has emerged. This
work could be utilized by subsidy program adminis-
trators to produce rough estimates of the impact of
their subsidies upon the R & D spending behaviour of
recipient firms. At the same time, work could be
undertaken to develop more-comprehensive analyti-
cal methods. Here, too, interprogram co-operation
would have obvious and immediate advantages for
everyone.

The overriding retrospective question, however,
relates to the extent to which the benefits, both social
and private, actually generated by subsidized
projects have conformed to the expectations enter-
tained when the subsidies were awarded. Recall that,
for a subsidy to be both warranted and well cal-
culated, two conditions should be met, on average
over all subsidized projects. The discounted value of
the project’s social benefits shouid exceed the sum of




68 The Bottom Line

the subsidy and the cost of delivering it, and the
discounted value of the project’s costs should exceed
that of its private benefits by the amount of the
subsidy. Even if, on occasion, these correct criteria
could be applied only roughly, that would still be
preferable to a more precise application of wrong
criteria. While it is possible to perform regular (prefer-
ably annual) evaluations of EDP's impact upon the
R & D spending of the subsidized firms and of the
costs of the Program, the related evaluation of the
outcomes of the subsidized projects is a more
complicated exercise. This is because those out-
comes cannot be ascertained until many years have
elapsed. On the other hand, if the Program’s deci-
sion-making mechanisms and procedures remain
fairly stable over the years, the outcomes of com-
pleted, previously subsidized projects can, once they
have been ascertained, shed much useful light on the
soundness of current estimation procedures. One
might begin with the larger elements of the programs
and with those where data are most readily obtain-
able, in order to gain experience, especially about the
quality of the results and the costs of the work. The
application of this approach might well provide
general examples that could be applied in other
contexts.

The Defence Industry
Productivity Program

This program was inaugurated in 1959, with the
signing of an agreement between Canada and the
United States on the sharing of defence production.
Canada entered into this agreement because
developments in the military sphere during the
postwar period had made it abundantly clear that
countries with relatively small military establishments,
such as Canada, could not hope to be self-sufticient
in meeting their needs for ever more costly and
sophisticated equipment. In subsequent years,
Canada concluded analogous agreements with
various other allied countries. The Program has been
administered in recent years by the Department of
Industry, Trade and Commerce. Its overall objective,
which has remained essentially unchanged through-
out its existence, was formulated recently as follows:

The objective of the DIP Program is to develop and
sustain the technological capability of the Canadian
defence industry for the purpose of generating
economically viable defence exports and related civil
exports arising from that capability:

(a) by supporting selected development projects;

(b) by paying one half of the cost of acquisition of
new advanced equipment required for plant moderni-
zation; and

(c) by supporting the establishment of production
capability and qualified sources for production of
component parts and materials.

In keeping with the Department’s roles of promoting
export sales and viable industrial growth and effi-
ciency, DIP Program resources are directed to projects
that serve the objectives of international defence
development and production sharing arrangements
and, in addition, to projects that support industry
sector strategic objectives and maximize the potential
economic return on the resources employed. '

Some 70 per cent of DIPP outlays have been made
in support of development projects (figures on DIPP
expenditures are presented in Tables A-7 and A-8).
During recent years (and perhaps earlier), the eligibil-
ity criteria that were applied to proposed projects
have stipulated that:

(a) The company proposing the project must be
established in Canada and must substantially under-
take the project in Canada.

(b) The project must be compatible with the struc-
ture, resources and future potential of the company
and its approved corporate strategy.

(c) The project must be directly related to defence
export markets and/or related civil export markets
which employ technology important to Canada's
national defence.

(d) There must be attractive market opportunities in
defence export markets and related civil export
markets for the resultant product and reasonable
prospects that the company can successfully market
the resultant product. To determine the adequacy of
the potential market, minimum ratios of expected sales
to Program support are expected to be adhered to
aithough other factors will also be taken into consider-
ation. Examples are Canadian defence requirements,
industrial development goals and objectives, incremen-
tal profits available to firms, etc.

Where an immediate market is apparent, the
applicable ratio of sales to Program support should be
10 to 20 times of the Crown investment. The Canadian
content of the expected product sales is the determin-
ing factor in the application of this ratio. Where the
Canadian content is less than 50%, the ratio should
approach 20 to 1: where the Canadian content is
greater than 50 % the ratio may approach 10 to 1.

Where the market is in the future, projects should
be evaluated by means of a technological forecast of
the demand for the product coupled wherever possible
with documented evidence of the market. In this
connection it is important to establish that access to
the export market will be possible when the product is
ready for sale.

(e) The project must demonstrate the potential for
generating an acceptable incremental return on the
investment required to be made by the company and
Government. This return would normally take into
account such factors as incremental export sales,




import replacement, employment, profit, capacity
utilization, etc.'?

The motivation behind the numerous project-
specific DIPP subsidies — usually representing 50 per
cent of project costs and subject to various repay-
ment provisions — that have been awarded over the
past two decades has certainly been the desire to
facilitate projects that would not otherwise have been
initiated. Unfortunately, the criteria cited above are
not well specified for achieving that end. Their
emphasis is clearly upon projects that promise to be
successful from the standpoint of the firm but admit-
tedly, not overly so — hence the repayment provi-
sions. Even by that standard, however, they are not
optimally focused. It is not the prospective sales/sub-
sidy ratios that matter (though they may be indica-
tive) but the prospective returns on investment in the
project. The major defect in the criteria is the
absence of an explicit requirement that program
administrators confine subsidies to incremental
projects and that they apply tests designed to
conform with such a restriction.

The primary objective of the Program is to foster,
mainly through subsidies, exports by the Canadian
defence production industry of defence-related
products and their civil counterparts. While the
subsidization of exports is questionable on general
grounds — because of the danger that such subsidies
could result in gratuitous net benefits to foreigners
and in net costs to Canadians — there are some well
recognized exceptions to this principle, one of them
involving national defence.

Although this fact imparts a basic validity to the
primary objective of the Program, the same cannot
be said of its mandate to focus upon specific innova-
tion projects. In other words, the justification that we
have used for subsidizing a specific project — namely,
that the project offer the prospect of serving society’s
interests rather than those of the innovating firm —
cannot readily be extended to those cases where the
project’s ultimate output will be mainly consumed
abroad. Since it is the Canadian taxpayers who pay
the subsidy, they must be able to reap at least
commensurate social benefits for the subsidy to be
regarded as warranted. If the project’s output is
mostly exported, the only social benefits that Canadi-
ans can receive will come from the increased imports
that ultimately result from such exports. These social
benefits will usually exist in some measure, because
import markets tend, like most markets, to be non-
monopolistic; whether they will suffice to justify the
subsidy is another question. When trade takes place
between two countries — i.e.,, when exported com-
modities are in effect exchanged for imported ones —
consumers in both countries are expected to benefit.
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Otherwise, there would be little incentive for trade to
occur. Beyond that, however, it is difficult to general-
ize. There is certainly no reason to expect that the
total benefits will be divided equally between the two
national groups of consumers: in general, this will not
be the case. Nor does there exist any generalized
answer to questions about which group will benefit
more and by how much. There are simply too many
factors involved in the process, chief among them
being the terms of trade — namely, the physical rates
of exchange between Canada’s imports and exports.

Thus the administrators of any innovation subsidy
program, such as DIPP, that entails the funding of
specific export-oriented projects will find it nearly
impossible to make a realistic prior estimate of the
social benefits that would ultimately accrue to
Canadians from a given project. Yet, without such a
prior estimate they cannot rationally decide whether,
or to what extent, the project warrants subsidization.
It would therefore be better if the project ceased to
be their focal point. '

As was just suggested, a number of situations can
exist where the payment of an export subsidy is in
society's interests. One such situation is the so-called
“infant industry’”” case. Here, the object of the
subsidy is to preserve a given industry that is
experiencing the transitory difficulties associated with
being new but that will, in the foreseeable future, be
capable of standing on its own feet. Another such
situation may also arise in certain types of “‘compet-
ing subsidy’ cases, where the object is to assist
Canadian firms in resisting socially destructive
encroachments into their markets by foreign competi-
tors who are subsidized by their home governments.
A third such situation (the one that concerns us here)
arises in the case of industries and firms deemed
essential to national security — an area in which
defence production is, by definition, of central
importance. In all of these cases, the focal point of
the government assistance is the firm itself rather
than any specific project that it might undertake. The
primary aim is to enable the firm to continue in the
same general line of business. The magnitude of the
necessary subsidy should be determined by the gap
between the average rate of return that the firm, or its
relevant component, actually earns and that which it
could earn in some other area of activity. Thus DIPP’s
social value could generally be enhanced by switch-
ing its focus more towards firms, and less towards
projects, than at present.

Of course, firms that play a vital role in the defence
production field are not the only types of essential
institutions that need subsidies when their private
returns are inadequate: certain other institutions,
such as hospitals and universities, also need them.
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Subsidies, like other government expenditures, are
financed mainly by taxes. In a democratic society it
may be assumed that, in the final analysis, taxpayers
make a retrospective judgment, by voting, about the
appropriateness of subsidies to hospitals and univer-
sities in general and also that they are competent to
do so. The taxpayers-voters are also the consumers,
in a palpable sense, of the services of these institu-
tions. Within limits, they are in a position to judge the
adequacy of both the quantity and quality of their
services. They can therefore be depended upon to
make a sound, though broad, judgment about the
appropriateness of government contributions to the
cost ot operating them.

Matters are a great deal more complicated when
the subsidized institutions are firms engaged in
defence production. Briefly, one problem is that the
taxpayers-voters do not consume national defence
services in quite the same way as they consume
health or educational services. More important,
however, not only do they not possess as much
information about defence services, but often they
cannot be allowed to possess it, in their own inter-
ests, except in terms that are far too vague to be
useful in determining whether subsidies to specific
firms and industries are warranted. Consequently,
some body that is intermediate between the program
administration and the subsidized firms is necessary —
one that could be entrusted with the sensitive techni-
cal information usually involved in defence production
decisions and that would also tend to regard itself as
the protector of the taxpayers’ interests. A possibility
might be an advisory committee or board, adequately
endowed with supporting resources, composed of
distinguished private individuals and responsible to
Parliament. These persons would, of course, be
appointed by the government, but the selection
process could easily be made on a multipartisan
basis. Although the analogy is imperfect, the intro-
duction of this sort of additional component into the
administration of DIPP is comparable to the partici-
pation of appropriate individuals from the private
sector in the EDP’s decision-making process.

Unlike EDP, whose history is still too short to
provide much information on how the projects
subsidized under its aegis have generally turned out,
the outcomes of many DIPP-supported projects are
known. A high proportion of DIPP subsidies have
been concentrated in a small number of large
projects, and in an even smaller number of firms.
Thus the experience represented by these projects
permits insights of wide relevance, not only to the
overall results of DIPP subsidies but also to the
decision making that preceded and accompanied
them.

In examining the project files pertaining to these
large projects, it was found that a common feature of
most of the DIPP subsidies is that they were fre-
quently awarded without projections having been
made of the revenues that the firm could expect to
receive from the future sales of the new product (it
the project succeeded), or of the costs that it would
need to incur to earn those revenues. In other words,
the returns that the firm could realistically expect to
earn from the completed project were usually not
estimated. The absence of such estimates would
have made it very difficult to decide whether the
subsidy was essential to ensure that the project
would proceed, or to ascertain with any precision the
amount of subsidy that was required. Perhaps the
most crucial omission was the failure to consider the
social benefits that the projects could be expected to
generate for Canada. As a result, even if the subsi-
dies were essential to the pursuit of the projects, it is
very difficult to know whether the expected social
benefits were adequate to justify them. These prob-
lems all arise essentially because the most central
questions were never clearly raised. These, once
again, are: Why does this project require a subsidy?
Are the firm’s prospective, risk-adjusted returns
inadequate? If so, by what amount? How much is the
project likely to generate in the way of social benefits
to Canada? Do these benefits offset the costs of the
subsidy?

Admittedly, it is difficult to answer these questions
when a project is export-oriented, but that is an
entirely separate problem. Its intractability constitutes
grounds for shifting the Program’s focus from the
project to the firm, but it cannot justify decisions to
award subsidies (often in large sums) based on
incomplete and possibly misconceived economic
grounds. It is this, more than the fact that several of
these large projects failed in the end to generate
significant economic benefits (even in the form of
revenues to the firms invoived), that must be
regarded with particular concern.

There have been cases where firms have received
fairly numerous DIPP subsidies — which amounted to
large sums in the aggregate — after an inadequate
analysis of the economic prospects of the projects
involved. This suggests that the subsidies may have
been implicitly directed more towards the recipient
firm than towards the individual projects. Such a
focus of the subsidization effort would have been
entirely appropriate, as was suggested above. Its
justification would be that it enabled the subsidized
firm to continue certain kinds of activities that,
although relatively unprofitable to the firm, were in
Canada's interests. I|deally, proper judgment of this
by program administrators would have required a




clear picture of the reasons why these activities were
deemed essential and why they were insufficiently
profitable for the firm, as well as of the extent of that
unprofitability. Such information was seldom com-
piled, because the ground rules under which officials
operated did not require it to be. More specifically,
and referring only to the purely economic consider-
ations, it was not usually ascertained what average
returns the recipient firm could reasonably expect to
earn, unsubsidized, from the desired areas of activity.
Nor was it ascertained what returns the same
resources and facilities might have earned in alterna-
tive areas of activity. There was, therefore, no coher-
ent way in which program administrators could
determine prospectively, nor is it possible for anyone
to say retrospectively, whether (and to what extent)
the subsidies were desirable. The operating rules of
DIPP did not require that the necessary questions be
raised; in the event, they seldom were.

The fundamental reason why the most important
guestions were generally not raised was probably
that DIPP’'s administration was never explicitly
enjoined, in the Program’s terms of reference and
administrative directives (as, for example, the EDP’s
administration had been enjoined) to restrict its
support to desirable activities that would not other-
wise occur. This prevented the evolution of decision-
making machinery animated by a clear and coherent
sense of its mandate and endowed with the adminis-
trative instruments appropriate to the fulfiment of
that mandate. Consider, for example, the Program's
eligibility criteria, cited above. As was suggested
there, allowing the decision to hinge on ‘‘attractive
market opportunities’” for the proposed project’s
product and then laying down sales/support ratios
conditioned by ‘‘Canadian content’” could only
obscure and divert atiention from the real questions:
Does the project need and deserve a subsidy? If so,
to what extent? It is not surprising, therefore, that the
various information systems that served the
Program’s decision making over the past two
decades tended to be fragmentary and ill-focused.
Substantial improvement in these systems has taken
place in recent years, but the underlying rationale for
subsidies has remained inappropriately formulated, in
operational terms. Had this not been the case, the
Program administrators might have been forced to
shift their focus from the project to the firm, because
of the practical difficulties in assessing the social
benefits attributable to individual export-oriented
projects. Hence, as long as this basic deficiency
remains unrectified, the Program is unlikely to serve
its legitimate and important purposes in the most
efficient manner.
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The Industrial Research
Assistance Program

This program has been administered, since its
inception in 1962, by the National Research Council
of Canada. It has always been a much smaller
program than DIPP, EDP, or most of the latter's
predecessors (see Tables A-9 and A-10 for figures on
IRAP expenditures). The Program finances, usualily to
the extent of 50 per cent of a project's cost, the
salaries of research workers hired by firms for R& D
projects. Its objectives and methods have been
described as follows:

The objective of the program is to increase the calibre
and scope of industrial research in Canada in situa-
tions where it leads to high business effectiveness with
economic and/or social benefit to Canada.

This objective will be pursued by providing financial
support for approved research workers engaged in
approved industrial research projects of high technical
merit showing prospects for a high return and with
good business plans for achieving success. Such
project should:

a) be aimed at innovative products or processes
realistic to the company and of significant need or
benefit for the economic and/or social life of Canada,
and might particularly

b) relate to research which, in relation to the com-
pany’s resources, is an unusually high risk, expensive,
or longer range area, but where the potential benefits
nevertheless appear large and/or

c) be designed to increase Canada's competitiveness
in world trade in realistic situations by strengthening a
necessary technological base in a company’s present
field or in an appropriate new field, and/or

d) encourage participation by government and
university scientists in industrial activities, and/or

e) assist the attainment of the objectives of the
Canadian Government’s industrial strategy as it may
be formulated from time to time. ™

Although there are certain ambiguities in the
foregoing objectives and criteria, it is possible to
reconcile them with the conditions that should be met
for innovation subsidies to firms to be justified.
Projects that are unusually risky might well generate
insufficient private benefits to enable firms to proceed
with them. And if such projects also have the poten-
tial to generate adequate social benefits, the subsidi-
zation of the shortfall in private benefits would be
warranted. It is therefore important to know whether
the Program has ever actually operated in reasonable
conformity with these possibilities. There are a
number of reasons to suggest that it may not have
been.

Some of the difficulties originate in the Program’s
delivery system and in the terms under which its



72 The Bottom Line

subsidies are awarded. The projects that are sup-
ported usually last two to three years. The subsidies,
however, are paid only on an annual basis and relate
to the project’s budgeted costs for the following year.
Each year, a review is conducted of the technical
progress made on the project during the previous
year. That review underpins that year’s decision
about the following year's subsidy. This decision-
making horizon is too restrictive, in our view, to
permit a completely sound and systematic evaluation
of the project’s ultimate economic prospects.

More seriously, the systematic evaluation of
prospective projects, necessary before making a
proper judgment about whether subsidies are either
necessary or warranted, is inadequately provided for
in the Program’s present delivery system. Such an
evaluation is severely inhibited at the outset by the
kind of economic data that applicants are required to
supply about the project. These data are usually
confined to the firm's sales, its R & D expenditures,
and any other government support that has been
received; and they usually pertain to the current year,
the preceding year, and the forthcoming year. As to
the project under consideration, data are obtained,
for the current year, pertaining to various projections
of its costs. In most cases, projections are also made
of the sales or cost savings to be expected from the
project. It frequently happens, however, that projec-
tions of the total cost of the overall project or of its
ultimate product are not made. In other words, the
expected private returns from the project are not
calculated, nor are its expected social benefits. Thus
an objective, empirical basis for judgment about
whether subsidies are either necessary or warranted
does not exist in the normal workings of the Program.

The underlying problem in this instance is that
when the critical decisions are made, projects are not
viewed in terms of their future benefits and costs. The
view appears to be held that projections of the
“indirect”” benefits of subsidized innovations -
involving their wider economic effects — are too
difficult for program administrators to undertake and
that the task is best left for recipient firms to perform
internally.' This may have led to the attempt to
express IRAP’s benefits in terms of the sales deriving
from successful subsidized projects, of the numbers
of jobs associated with these projects, and of the
investments undertaken by firms in implementing
them. This, in turn, has led to the conclusion that the
federal tax revenues generated by these sales and
investments have greatly exceeded the Program’s
costs and that the Program must therefore be
regarded as correspondingly successful.

Such a conclusion cannot be established satisfac-
torily on the basis of these measurements. Although

they may be of secondary interest as indicators of the
existence of links between the subsidies and other
economic variables, these measurements do not
demonstrate that these links are causal in nature.
Projects that did not deserve a subsidy, because their
prospective profitability to firms was such that the
latter would have initiated them without the subsidy,
were at least as likely to be characterized by high
levels of sales, employment, capital formation, and
tax revenues as projects for which subsidization was
essential. Thus it is clear that such measurements tell
us little about the difference that a given subsidy has
made; and, on the basis of the evidence available, it
is hard to know whether, or to what extent, IRAP
subsidies have generated desirable research activity
that would not otherwise have taken place. As a
consequence, it is equally difficult to know what
relationship the overall benefits from the subsidized
projects bear to the Program’s costs.

in the past, therefore, the information upon which
IRAP administrators based their decisions was not
conducive to making a distinction between projects
that warranted subsidization and those which did not.
Nor is this situation likely to change in the future,
unless appropriate changes are instituted. The IRAP
case differs from that of the programs examined
above. There is evidence that the EDP and DIPP
delivery and information systems are evolving
towards tighter assessment of the merits of subsidies.
in the first case, there has been from the outset an
explicit mandate to support only those projects
deemed incremental to the applicant firm; in the
other, the practice is gradually moving in that direc-
tion. At least some of the IRAP administrators,
however, believe that they are not in a position to
assess independently the overall economic impact of
the projects proposed. They may be right, but if it
were really only the applicant firms that could make
such assessments objectively, innovation subsidy
programs would become very hard to justify under
present political standards, which require accounta-
bility in the spending of taxpayers’ money.' Fortu-
nately, that is not the case. There exist numerous
examples in the modern economy where objective
judgments of this kind are made routinely outside of
the firm — by lenders, shareholders, creditors, and the
like. The IRAP administrators, in our opinion, could
do as well.

We believe that the current practice of viewing
proposed projects one year at a time can, and
should, be modified. The outlook should be a much
longer one, covering all the years during which the
products of successful projects will generate sales
revenues and incur production costs. Such an
approach has its difficulties, especially where longer-
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term projects are concerned. However, firms make
such projections every day in their investment deci-
sions, the vast majority of which do not involve
government support; so do the various constituents
of capital markets. Since IRAP’s formal objective is
quite explicit — to foster innovations that are *‘realistic
to the company and of significant need or benefit to
the economic and/or social life of Canada” - the
necessary analysis of proposed projects is, in fact,
already a requirement. Each applicant firm could be
required to submit the information needed for proper
projections as a condition of application. These
projections could be reviewed by program adminis-
trators to discover whether, or to what extent, a
subsidy is necessary for the firm to undertake the
project. The administrators could then make the
crucial additional calculation, in consultation with the
applicant firm, of the social benefits expected to
result from the project. This would permit a judgment
about whether these benefits are likely to justify the
subsidy.

it has been suggested to us that many R&D
projects, especially the more worthwhile ones, could
be stifled at birth by the kind of rigorous cost-benefit
approach that we are advocating here. The reason is
that considerable amounts of time and research
expenditures are needed even to acquire enough
information to know whether an idea or a project
stands a chance of becoming viable. The information
needed to assess an R& D project is, in other words,
a product of the R& D process itself. Without the
courage to risk a considerable amount of money
early on and with little more than the hunch of a good
research administrator to go on, much that could be
truly pathbreaking may never see the light of day.
Minor advances in the known state of the art, valu-
able but dull, would become the order of the day. By
and large, the projects accepted by IRAP in the past
avoided this trap, and some significant breakthroughs
were made. Partly as a result of this and partly as a
result of other factors, the Program has been well
received by the industries it serves.

We would not be inclined to advocate changes that
might damage IRAP’'s success in making future
breakthroughs, but we would add that a true break-
through must be shown to be economically worth-
while. In our view, the proper response to the
dilemma described above is not to abandon the
attempt to apply the cost-benefit approach
altogether. Rather, for those kinds of projects where
money must be spent in order to assess their worthi-
ness, the evaluation process should still be done in
the way that we are advocating, but it should be
done sequentially. In the early stages, the range of
uncertainty about costs and benefits .alike would be
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extremely wide. As reassessments were made and
knowledge was acquired, the range would narrow
until projections with about the same (still quite wide)
margins of error as on EDP and DIPP projects, for
example, could be made. Some estimate, however
wide its potential margin of error, of the need for a
subsidy and of its social worthiness is better than no
estimate at all. And a gradually revised estimate is
much better.

To the extent that IRAP-supported R& D is more
innovative than the average, ex post evaluation
becomes even more crucial. Thus, like the adminis-
trations of the other subsidy programs, but more so,
the IRAP administration will need to be concerned
with how subsidized projects have turned out and
how subsidized firms have behaved generally, with
respect to their total R& D spending. Such a retro-
spective look at the R& D behaviour of subsidized
firms would shed light on how well IRAP’s criteria are
working and on whether the Program is producing a
higher level of socially desirable innovative activity in
Canada than would otherwise occur. As was
explained in the context of EDP, there is a great deal
to be gained in these evaluative exercises by a
pooling of data and expertise among the administra-
tions of all analogous subsidy programs.

Two Smaller Programs

The foregoing programs are not the only federal
efforts to stimulate industrial innovation in Canada. In
addition to regional programs, special tax incentives
for corporate R& D spending, and various govern-
ment procurement activities, '’ there are two relatively
small programs administered by the National
Research Council.

The Program for
Industry/Laboratory Projects

This program was inaugurated in 1975 (PILP
expenditures since the Program’s inception are
provided in Table A-11). It was conceived of as a co-
operative program between the industrial sector and
the NRC, whereby the Council would offer financial
and/or technical assistance to firms undertaking
research projects. PILP’s objective is ““to bring about
the application and use in Canada of NRC scientific
and engineering know-how having potential eco-
nomic and social benefits to Canada.”'® Awards
under the Program are made on a competitive basis.
Proposed projects are ranked on the basis of certain
criteria, and the available funds are then disbursed
according to that ranking. These criteria include:

a) economic benefit to Canada;
b) good potential market;
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qualified company management;

)
d) enhancement of company R & D capability;
) level of company commitment;

)

level of National Research Council of Canada
involvement in proposal;

) social benefits to Canada;

) level of technical and commercial risk;
i) coincidence with national priorities;

) advancement of scientific knowledge;

) contribution to regional development.'®

Since April 1981, PILP has managed the transfer of
technologies developed within all government
laboratories, in addition to those of the National
Research Council.

PILP’s criteria, like those of EDP, DIPP and IRAP,
have a simultaneous potential for both meeting and
violating the two conditions viewed here as essential
to the validity of government subsidization of specific
projects undertaken by firms. It is quite possible, as
was noted with respect to IRAP, that the degree of
risk associated with a given project is so high as to
render the project unattractive to a private entre-
preneur unless it is subsidized and, at the same time,
that the social benefits that the completed project
might bring to Canada are sufficient to justity a
subsidy. But a criterion such as ‘‘good potential
market” is somewhat ambiguous. It could lead to a
tendency to exclude projects that, although they
might generate overriding social benefits for Canada,
would not be profitable for applicant firms unless they
were subsidized.

Although there is some evidence that PILP
administrators are aware of the relevance of a
proposed project’s social benefits to Canada, that
awareness is not generally incorporated into proce-
dures that are likely to distinguish adequately those
projects which warrant subsidization from those
which do not. More specifically, adequate projections
are not made, before support is extended, of either
the revenues or the costs that the project will ulti-
mately generate for the firm. Nor are the social
benefits of the project usually estimated.

This is not to suggest that the concept upon which
the PILP is based is unsound. Quite the contrary; the
notion of making available to private firms the scien-
tific and technical expertise that have been devel-
oped within government laboratories is, in itself, an
excellent one. A lack of access to such expertise on
the part of firms, especially smaller firms, has been
widely recognized as an important barrier to techno-
logical advance.?® But, as in the case of the other
programs reviewed here, basic caveats must apply to

the way in which this notion is translated into
administrative reality.

The deployment of the federal government’'s
resources generates costs to Canadian society. And,
like any other activity involving costs, efficiency
demands that the use of Canada’'s scientific and
technical resources bring commensurate benefits. In
the present context, this implies that the cost of the
resources applied to a specific project should be
computed and viewed as a subsidy to the recipient
firm. Like any other innovation subsidy, it should then
be subjected as much as possible to the tests that
will indicate whether, or to what extent, the project
really needs subsidization and whether the subsidy is
likely to generate compensating social benefits.

Like the other subsidy programs discussed in this
chapter, the PILP should also be subjected regularly
to a retrospective evaluation to determine whether its
activities have, in fact, resulted in a higher level of
socially desirable R&D investment than would
otherwise have occurred. The same methodology is
involved here as in the preceding cases; and, again,
interprogram co-operation would be to everyone's
advantage.

The Technical Information Service

This program was established in 1945. Its objec-
tives have been described as follows:

The main objective of the Technical Information
Service of the National Research Council is to provide
industry in Canada generally, but particularly the small-
industry sector, with the most direct access possible to
current technology as it applies to the solution of
industrial problems, and to assist directly in the use
and application of this technology for the betterment
of industry.

Its secondary objectives are:

1. To assist industry to get easy access to laborato-
ries, libraries and any other sources of scientific and
technical information located in the Council;

2. To assist industry to become aware and to make
effective use of sources of scientific, technical and
other information located outside the Council;

3. To provide direct assistance to industry in the
application of the scientific and technical information
thus available;

4. To help to establish NRC as a valuable source of
technical expertise and information in the improvement
of Canada’s industry situation generally;

5. Finally, to encourage and assist agencies in the
provinces according to their situations and resources,
to carry out these objectives on behalf of NRC.2!

The TIS offers four interrelated programs (see
Table A-12 for TIS budget allocations). The Technical




Enquiries Program assists firms with specific techni-
cal problems; the Industrial Engineering Program
focuses on productivity improvement; the Technologi-
cal Development Program conveys information to
firms on developments relevant to their operations;
and the Science and Engineering Student Program
provides technical and financial support to firms
hiring students who are undertaking short-term
scientific or technical projects. The facilities of the
first three programs are, for the most part, provided
free of charge. The Service has 16 field offices across
Canada; these are located in such a way that some
80 per cent of their potential users are within 80
kilometers miles of an office. Its target clientele is the
overwhelming proportion of Canadian manufacturing
enterprises that have little or no in-house engineering
capabilities and whose management, for one reason
or another, is not familiar with the current technologi-
cal developments and literature that could be relevant
for their operations.

It seems reasonable to suggest that the stringent
criteria that we have applied to the other subsidy
programs be relaxed in relation to TIS. There is a
recognized need for smaller firms to avail themselves
of the technical expertise and technological informa-
tion that are available to larger firms. Since the
Service seeks to meet this need in a nondiscrimina-
tory manner, there is little inequity in its work that
would tend to alter unfairly, at the taxpayer's
expense, competitive relations between firms. And,
given its relatively small cost, its overall impact is
probably a positive one.

Conclusion

In a market economy in which a given commodity
usually sells at a uniform price, firms cannot appropri-
ate unto themselves all of the benefits generated by
their products. For that reason, they may not under-
take certain innovative projects because their pros-
pective private returns are inadequate. If this
inadequacy were offset by subsidies, these projects
would likely produce social returns in excess of the
subsidies plus the costs of delivering them. Thus
government subsidization of certain innovative
projects undertaken by private firms is necessary.
Without it, the overall level of R&D and related
activity forthcoming from the private sector would be
less than socially optimal.

If project-specific subsidy programs could effec-
tively contine their assistance to projects bearing the
characteristics outlined above, such programs would
be worthwhile, for they would increase total socially
desirable R& D investment in the economy. Pro-
grams that operated by any other rules would be
unlikely to produce this resuit. They would run the risk
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of subsidizing either desirable projects that did not
really require subsidization or projects that were not
in society’s interests.

To attempt to increase socially desirable R& D
investment by means of project-specific subsidies, as
Canada has done, is quite difficult, however. The task
imposes upon subsidy program administrators many
challenges, which are all the more vexing because the
necessary information is not easily obtained and the
necessary knowledge has not yet been fully devel-
oped. To achieve an adequate degree of success, the
ground rules need to be changed, in order that
program administrators may cultivate a perspective
and develop analytical mechanisms that are forward-
looking in some respects and retrospective in others.

When considering any project submitted by a firm
for subsidization, administrators should estimate the
future flows of social and private benefits that its
uitimate product is likely to generate, as well as the
costs that it is likely to incur. They should also
estimate the various costs of delivering the subsidy. It
is only on the basis of such projections and estimates
that good judgment is possible about whether, or to
what extent, proposed projects warrant subsidization.
The art of estimating the future flows of the private
benefits and costs of a project in an uncertain world
is reasonably well developed. It is practised by many
firms and many institutions in the financial markets.
There is no reason why program administrators could
not practice this art just as competently as managers
in the private sector, especially if both proceeded
from a common and adequate information base. The
estimation of the future social benefits attributable to
a given project is definitely a more difficult exercise —
the more so since it has hitherto been so rarely
attempted. This problem, however, is practical more
than conceptual. The necessary methodologies exist,
justifying confidence that realistic estimates are
possible in most situations. Much the same is true of
the identification and estimation of the costs of
delivering the subsidy. These costs — which will
always add up to a considerable sum — are of various
kinds, ranging from program operating costs to the
out-of-pocket and deadweight costs of imposing the
taxes with which to finance them.?? Thus what is
required now is the application of existing methodolo-
gies to proposed projects. The efforts (especially if
they are co-operative) made along these lines by
program administrators, in conjunction with applicant
firms, will constitute a learning process bound to
produce progressively more reliable estimates.

Examination of the past activities of program
administrators is also needed; this task presents its
own considerable difficulties. The prior estimates of
the expected benefits and costs of subsidized
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projects must be augmented by careful monitoring of
the actual results of completed projects. This process
will provide valuable insights into the effectiveness of
decision making by program administrators and will
suggest modifications that even the most efficient
program is bound to require. In addition, the overall
R & D spending activities of the subsidized firms need
to be analysed carefully, in order to estimate the
extent to which the subsidies have led to actual
increases in their total R& D spending. Although
progress has been made in analysing the factors
(including subsidies) that influence the R& D spend-
ing behaviour of firms, matters are still at a relatively
embryonic stage. Much more work needs to be done
in this area, and no group has more reason to under-
take it than the administrators of Canada’s subsidy
programs. Their mandates oblige them, at least
implicitly, to ensure that subsidies augment, rather
than replace, the autonomous R & D expenditures of
recipient firms. The innovative behaviour of firms is a
difficult problem area, as is their investment behavi-
our, but it must be confronted if the subsidy pro-
grams are to be made as effective as possible. While
better methods of estimating the impact of subsidies
on the innovational spending of firms are being
developed, the existing methods could be used
transitionally. These are capable of yielding rough,
but useful, estimates; provided that they are used
judiciously as transitional surrogates, they should
serve for the next few years while the work goes
forward. Since the analytical and data problems
inherent in this exercise are common to almost all of
the many federal subsidy programs and to most, if
not all, of the various provincial programs, a co-
operative effort is obviously called for in this area as
well. Such an effort could only expedite the develop-
ment of more satisfactory models, which would serve
the needs of each program.

Project-specific subsidy programs have the poten-
tial to assist in closing the gap between the socially
optimal level of innovative activity in the economy
and the level that firms would, if left to themselves,
find it worthwhile to undertake. But this potential can
very easily be vitiated, and even negated, it the
ground rules do not force administrators to operate
their subsidy programs on the basis of appropriate
decision and evaluation criteria. That a certain form
of government involvement in the economy is justified
in theory does not provide, by itself, a guarantee that
it will be performed judiciously and effectively. Its
administration must therefore incorporate mech-
anisms that will serve to control its workings and
evaluate its effects.

The federal programs to which these comments
apply most fully are EDP (and its predecessor, PAIT),

IRAP, and PILP. (As indicated above, TIS appears to
be well conceived and properly focused.) Under
PAIT, administrators were given no mandate to
attempt, nor did they attempt, to confine their
subsidy awards to socially desirable projects that
would not otherwise go forward. EDP’s mandate and
operating principles represent a marked improvement
over those of PAIT, but further improvement is
certainly possible. The need to confine subsidies to
projects that are incremental to the recipient firms
has clearly been recognized, although the means for
accomplishing this are still inadequate. Most seri-
ously, the need to ensure that these incremental
projects are in society’s interests has not been
recognized. Nor has the need for sound retrospective
evaluation been addressed in practical terms.
Remedying these deficiencies of concept and prac-
tice could ensure that EDP will increase the
economy’s overall level of socially desirable R& D
investment. At present, one cannot be certain that it
fulfils that mission.

There is even greater scope for improvement, in
our view, in the smaller [RAP and PILP schemes. The
ground rules here do not even require administrators
to confine subsidies to desirable projects that would
not otherwise be undertaken. And, in our view, the
doubts expressed within the National Research
Council about the feasibility and desirability of
applying these criteria are largely unwarranted.

DIPP is in a separate category by itself. It has a
different underlying rationale that presents its own
problems, and it has had an administrative history
that is far more convoluted. Its mandate is unique: to
foster activities resulting in the exportation of
defence-related products. The fact that these are
defence-related gives subsidies in this case a validity
that could not easily be claimed for a general pro-
gram of export subsidies. The awarding of project-
specific export subsidies is, however, fraught with
conceptual and measurement problems that are far
more complex than in the case of ordinary projects,
whose ultimate products will, for the most part, be
consumed domestically. 1t would therefore be more
efficient to make the recipient exporting firm, rather
than the individual project, the focal point of most, if
not all, DIPP subsidies. Thus the objective of the
Program would be to enable designated firms to
continue operating in the detence production field — a
field essential to Canada’s security and sovereignty —
by ensuring that their average rates of return will be
sufficient. Because of the unique nature of defence
production, an intermediate decision-making mech-
anism may also be required. Its function would
consist of overseeing the subsidization of the firms
deemed essential to Canada, in order to reconcile the




sensitive nature of many modern defence production
activities with the taxpayer's right to assurance that
his resources are being efficiently deployed.

The actual, though varied, manner in which DIPP
has been operated since its inception is extremely
problematic. The Program’s operating rules have not
led its administrators to estimate the returns that
firms could realistically expect to earn from the
subsidized projects; hence there has been a failure to
establish whether, or to what extent, the subsidies
were really necessary. The question of the existence
of social benefits attributable to the subsidized
projects was no more given practical recognition in
the case of DIPP than it was in the case of the other
programs. There has also been a certain tendency on
the part of the Program’s administrators to provide
subsidies to multinational firms, in order to induce
them to assign specific production activities to their
Canadian affiliates. Such subsidies are not neces-
sarily inappropriate, especially in the defence produc-
tion case, but the decision must always be based
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upon careful estimates of the relevant factors. It
appears that this requirement has been largely
honoured in the breach. Although the administrative
procedures used by DIPP over most of its lifetime so
far have been seriously inadequate, significant
improvement is quite feasible. In fact, some improve-
ment has occurred recently, but it does not yet
impart a sufficiently coherent rationale to an ungques-
tionably desirable program, nor does it yet endow
DIPP with sound enough principles to distinguish
those cases which warrant subsidization from those
which do not.

Subsidy programs to foster innovation have a
legitimate place in the government’'s tool box of
measures designed to influence the economy in
desirable directions. Like the other tools, however,
their efficacy depends entirely upon how judiciously
and effectively they are employed. It is apparent that
there is a good deal of scope for improvement.



7 Future Policy Towards Technical Advance

In Chapter 3, we described the major components of
the process of technical change: domestic production
of new technology; first adoption in Canada of new
technology from abroad; and diffusion of new tech-
nology within Canada, whatever its origin. The
domestic production of new technology, up to the
first successful commercial application by a firm in
the market sector or the first practical use by an
organization in the nonmarket sector, is partly
dependent on applied R & D expenditures in Canada.
The first adoption in Canada of new ideas and
technology that have already seen successful com-
mercial application abroad (in the market sector) or
that have been put to practical use there (in the
nonmarket sector) will sometimes require modifica-
tion to suit Canadian conditions and associated
expenditures in applied R & D; sometimes it will not.
To cover both eventualities, it will be recalled that we
use the term ‘‘adaptation,” even though the degree
of adaptation may often be rather minimal — as in the
case of containerization in the transport industry or
tower cranes in the construction industry. Finally,
once a new product, process, or technique has been
commercially or practically used in Canada for the
first time, wherever it originated, there is its subse-
quent diffusion to other firms and to other regions
within Canada. To the extent that, if everything is left
purely to the normal operation of the market, R&D
spending is unlikely to be high enough and adapta-
tion and diffusion are unlikely to be rapid enough, all
three components of the process warrant policy
attention.

Three other characteristics of the technical change
process are significant: 1) many new ideas and
techniques are not the product of applied or basic
R& D, important though the latter may be; 2) it
seems unlikely that more than a minority of new ideas
and techniques originate in the manufacturing sector,
and 3) a rather high proportion of new ideas and
techniques originate abroad. The examples of new
ideas, products, and processes that were cited in
Chapter 3 (see the beginning of the section entitled
“The Process of Technical Advance') can be used to

establish all three points, as can other kinds of
evidence, such as the data on patents and on tech-
nology transfers. We confine ourselves here to the
lessons to be drawn from considering examples of
technical change.

With respect to the first of these characteristics,
notice that although the instances of technical
change cited in Chapter 3 were accompanied by
significant productivity improvement, all were prob-
ably characterized by a rather minor dependence on
applied R& D. Their adaptation and diffusion were
mainly dependent on investment, production, and
marketing activities, rather than pure or applied
scientific activities. This is not to downgrade the
importance of applied R & D, Canadian or foreign, or
of adapting as quickly as possible new products,
processes, and techniques that originate from such
R & D, but merely to place both the R& D and the
innovations that result from it in proper perspective.

With respect to the second characteristic of
technical change, it is clear from the examples in
Chapter 3 that technical advances occur in all
sectors. Chapter 2 empbhasized the great importance
of the nontrading sector to Canada's GNP, in that
market and nonmarket services, as well as construc-
tion, comprise well over half of GNP — a share that is
much larger than that of manufacturing, for example.
Obviously, policy on technical advance must take
cognizance of this.

The third characteristic may seem so trivial as not
to be worth belabouring. It is nevertheless useful to
point out that the fact that a high proportion of all
successful first applications of new ideas, products,
and processes occurs abroad is relevant for policy.
This is not to deny or diminish the importance of the
domestic development of new technology, but simply
to recognize that technical advances form a world
resource pool upon which Canada fruitfully draws.
The examples given earlier in our report show this
clearly. They also show that while adaptation to
Canadian conditions will sometimes require applied
R & D expenditures here, that is by no means a
universal occurrence.
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The Present Policy Stance

Against this background, the general policy stance
towards technical change in Canada appears to be
too narrowly focused, in two quite distinct senses.
First, it is focused mainly on manufacturing, with
virtually no attention being paid to the enormous
nontrading sector of services or to construction. This
is tantamount to trying to make a jet plane fly better
by overhauling only one of its engines. Second, policy
attention is focused mainly upon the domestic
production of new technology, while the important
processes of adaptation and diffusion are badly
neglected.

QOur analysis of the case for more R & D spending
(in Chapter 3) and our detailed investigation of five
particular programs designed to assist technical
change (in Chapter 6) lead us to comment on a third
weakness of the present policy stance. It is that the
analytical underpinnings of R& D policy are some-
what softer than they should be, in two respects.

The first relates to R & D *'target setting.”” Our own
analysis shows that more R & D would likely pay off
nationally; thus there would indeed be advantages, in
mobilizing much-needed public support, to setting a
general target designed to raise R& D expenditures
to a higher percentage of GNP. The analytical case
for setting an aggregate target is weak, however, and
such a target does not, by itself, provide a sufficiently
precise basis for policy. Our research suggests that
for policy purposes it would be an improvement to set
targets appropriate for specific sectors and indus-
tries. The case for this is still not strong, but it is not
as weak as that for an aggregate target (see Chapter
4). A suitable aggregate target would, of course, be
implied by suitable disaggregated ones, even though
the reverse is not true. Better yet, for that part of the
target R& D expenditures which is financed by
government, the general targets ought to be but-
tressed, in the light of the weak analytical basis that
underlies them, by better cost-benefit analysis at the
level of individual projects and programs.

Second, at the project level we found that the
criteria used in giving subsidies are not defined
carefully enough, so that the subsidies are not as
socially beneficial as they could be (see Chapter 6). A
mixed bag of motives has been given for subsidies,
ranging from job creation to assistance to the bal-
ance of payments, to risk coverage in general — few
of which are logically connected to whether the
benefits generated by the subsidies will be higher
than the costs. Some key concepts that should be
used appear not to be used — the concept that a
project should have an incremental impact to be
worthwhile, for example.

While we are aware that the cost-benefit analysis of
R & D expenditures is very complex, it is nonetheless

necessary if there is to be accountability in the use of
taxpayers’ money. Matters are different in the private
sector. Informed and practised ‘“hunches” can
legitimately play a bigger role there; and those whose
hunches are not, in the end, generally sensible will
find it hard to keep their jobs. This sanction has less
force in the public service, where cost-benefit anal-
ysis must, willy-nilly, serve as a substitute for it.

Proposals for Improvement

To correct these three weaknesses of the general
policy stance presently in place, we believe that three
kinds of changes must be made.

First, we think that policy, while continuing to focus
on increased R & D spending, should also pay more
attention than hitherto to the adaptation of new
ideas, products, and processes that originate abroad,
as well as to the diffusion of new products and
processes, whatever their origin, across firms and
regions in Canada. An important corollary is that
policy should better reflect an awareness of the
tendency of a large part of technical advance
(broadly conceived as new ideas, products, and
processes) to originate from day-to-day business
activity rather than large expenditures on applied
R&D.

Second, we think that the focus of policy, from the
point of view of the industrial structure, should be
much less narrow than it is at present. Far more
attention should be given to promoting quicker
technical change and adaptation, in the broad sense
stressed above, in the nontraded-goods and service
sectors. (The latter includes nonmarket as well as
market services.)

Third, we believe that the analytical underpinnings
of policy pertaining to technical advance should be
strengthened. The target for R&D expenditures
should be disaggregated. And government assistance
to R& D should be subjected to more formal cost-
benefit analysis. Such analysis would be preferable to
vague criteria such as promoting high technology or
“picking winners,’" although these could certainly be
used in the initial stages, when deciding what the
assistance priorities of government should be.

To give effect to our ideas about adaptation and
diffusion,

1 We recommend that federal and provincial
policy towards technical change put greater
emphasis on a) the adaptation of new ideas,
products, and processes already in use abroad
but not in Canada, and b) the diffusion of new
ideas, products, and processes, wherever they
originate, to other firms and regions in the
country subsequent to their first successful
application.




While we advocate that more emphasis be put on
adaptation and diffusion than hitherto, this is not to
be to the detriment of continued increases in R& D
spending; our later recommendation on raising R& D
spending (no. 8) is therefore quite consistent with this
one. Our point is that both are needed to improve
living standards but that adaptation and diffusion
have, so far, been relatively neglected. At the same
time, we do not advocate that adaptation and
diffusion be promoted for their own sake, regardless
of the social costs and benefits that government
involvement might bring. Assistance to speed up
adaptation and diffusion should be subject to the
same requirement as assistance to R & D itself — i.e.,
that adequate cost-benefit analysis be done in each
case. Moreover, policymakers should remember at all
times that many of the new ideas, products, and
processes that make up technical advance are not
the outcome of great sums of money being expended
on applied R& D, whether in Canada or abroad.
Finally, we are well aware that for that part of techni-
cal advance that results from applied R&D, an
indigenous R & D capability can help in adapting such
advances to Canadian conditions. Our recommenda-
tion is consistent with this, as R& D is not the only
factor causing technical advance.

In earlier chapters, we have stressed the need to
achieve productivity growth in the service sector, as
well as the fact that a significant proportion of this
sector consists of nonmarket industries, which
account for a proportion of GNP almost as large as
that of manufacturing. We therefore need to pay
attention to productivity improvement in the nonmar-
ket sector as much as in manufacturing — perhaps
more, in view of the relative neglect to which it has
been subjected to date. Industries in this sector are
administered directly by provincial and federal
governments. Difficult though it may be even to
measure productivity in the nonmarket industries
under provincial control, it may be possible to raise
productivity in those areas by specific application of
the general principle enunciated in Recommendation
1 to the nonmarket industries. Most of these are
under provincial jurisdiction: education, medical care,
and provincial public administration. One require-
ment, necessary but not sufficient, would be a better
flow of information on new ideas and techniques of
operation in these industries, so that “‘best practice”
from the point of view of productivity, wherever it
originates, would be adapted and diffused as rapidly
as is economically desirable for Canada. Theretfore,

2 We recommend that provincial governments
allocate funds to provide information that would
speed up the efficient adaptation of new tech-
niques of operation, whatever their country of
origin, as well as the diffusion of existing best-
practice techniques of operation within Canada,
in the nonmarket industries that fall within
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provincial or municipal jurisdiction — mainly the
hospital and medical-care, education, and
public-administration sectors.

As part of the information that would be provided
under this recommendation, we envisage the
development of new concepts and techniques of
productivity measurement that would apply to the
raising of productivity in nonmarket industries; task
forces might be needed for this. In the case of public
administration, it could be argued that real progress
in productivity improvement will require changes in
the value system of the civil service that go beyond
anything that this Council, as a body whose mandate
is to focus on economic issues, can propose. We
nevertheless believe that the provision of information,
in a broad sense, would be helpful. Nor do we wish to
promote *‘gold plating” in these nonmarket indus-
tries. Our stress is on more effort in finding the most
efficient ways of operating, as disclosed by best
practice wherever it is found. Finally, we do not
exempt this information provision process itself, if it is
adopted, from cost-benefit analysis. Providing
information costs money, and it should be under-
stood that what we are suggesting is simply that
money spent in this way might well be cost-effective
through the productivity improvements it could
generate. Checks should nevertheless be made on its
cost effectiveness, once the process has been tried
for some time. Among these checks might be
included the release by Statistics Canada of data
pertaining to discoveries that would result from the
implementation of our recommendation.

At the federal level, the only significant nonmarket
industry under government control is public adminis-
tration itself (including defence). Here we have a
precedent for promoting productivity improvement;
this was discontinued some time ago, but we believe
it is worth reviving and extending. In the past, the
Treasury Board sometimes required departments to
provide productivity comparisons among their various
offices across the country. Differences in efficiency
were not uncommon; they offered the potential, we
believe, for closing the gaps between best and
average practice within public administration itself.
Whitle comparisons with best practice in similar
agencies abroad were never required, we consider
that other useful ideas might emerge if such compari-
sons were also made. Therefore,

3 We recommend that the federal Treasury Board
reinstate previous requirements for departments
to provide productivity comparisons within
federal government operations across the
country and that it use this information, as well
as information gathered from abroad, in a
renewed effort to spread best-practice adminis-
trative techniques for the federal government
across the nation.
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Is this proposal realistic, given the value system
within which the public service operates? Many would
argue that new information is less important than
finding ways to restructure radically the incentive and
reward system in the public service, so that it gives
greater importance to efficiency.' While new informa-
tion may do less good in a system where low weight
is given to efficiency (such as the present one) than in
a system where efficiency matters more (as some
argue), it would do some good. Moreover, the effort
to gather and use new information on best-practice
techniques should, of itself, help to highlight the
possible gains from a more radical reorganization of
the ways in which all public services in Canada
operate.

When considering the market service sector in
relation to faster adaptation and diffusion of new
ideas and best-practice technology, we believe that
responsibility for economic promotion in this area
should lie mainly with the private sector itself rather
than with government. This might be done through
the many service-sector associations that exist. Most
of them provide information of one kind or another to
their members, but only a few provide information on
best-practice technologies, including organizational
or management methods. These few are notable, for
they illustrate what is possible. The Retail Council of
Canada, for example, has recently sponsored a
seminar on productivity improvement through tech-
nology; it has also recently conducted an operating
survey of Canadian retailing and has provided its
members with a financial and operating guide for
various store types. Data on sales, profitability,
productivity, advertising, turnover, and other perform-
ance indicators have been published, enabling firms
to compare their own performance with the norm for
the group. A similar service is offered by the
federal Departments of Industry, Trade and Com-
merce/Regional Economic Expansion, which have a
mandate to promote diffusion of best-practice
technology, though only in the manufacturing sector.
(ldentification of best practice in use abroad is an
underdeveloped aspect of the program.) Private
service-sector associations could provide such a
service for their members.

A problem that the Retail Council met was that,
despite assurances of confidentiality, firms were
reluctant to disclose sensitive financial and operating
data to other member firms, which are, of course,
competitors. To circumvent this difficulty, it would
probably be better, as a general rule, for Statistics
Canada to conduct surveys on behalf of service trade
associations at their request and to analyse the data
on a contract basis. Statistics Canada, which adheres
strictly to confidentiality restrictions, also has unri-
valed in-house capacity and expertise in conducting
representative and valid surveys. Whoever does the

work, emphasis should be placed not only on the
provision of performance statistics but also on
information regarding the role played by best-
practice technology and management in Canada and
abroad in contributing to superior performance.
Accordingly,

4 We recommend that trade associations in the
service sector adopt as one of their primary
responsibilities the collection and dissemination
to member firms of information on new ideas
and best-practice technology and management
methods in use in Canada and abroad.*

A precedent for this type of activity has been set in
France, where co-operative industry research insti-
tutes have aided in the development and dissemina-
tion of technology, and have a mandate to provide
training, advice, and information to member firms.
The research institutes are funded by an association
levy representing a small percentage of each mem-
ber’'s turnover. Such a levy would also be appropriate
in Canada. In our view, however, the social benefits
arising out of the dissemination of information on
best-practice techniques to private firms in the
service sector are likely to warrant some public
financial support as well. Therefore,

5 We recommend that government financial
assistance be provided to service trade associa-
tions specifically for the purpose of spreading
and diffusing to their members information on
best-practice technology and management
methods, whether found in Canada or abroad
and whether resulting from R&D or not.*

As with our previous proposals, the costs and
benefits of this assistance should be monitored and
measured over a trial period, before making it a
permanent program.

The Canadian branch plants of foreign corpora-
tions are an important channe! through which new
products and processes enter into this country (see
Chapter 5). More importantly, it is the more sophis-
ticated and advanced technology that Canada
acquires in this preferential fashion. This outcome is
not accidental: the nature of the process (as
described in Chapter 5 and in the literature on
industrial organization) is such that this route of entry
conforms to logical expectations. There are of course
many other important channels — e.g., consultants,
engineering firms, equipment manufacturers, and so
on.

The entry and behaviour of foreign-owned branch
plants has long been a matter of concern to
Canada’s industrial policymakers, and most recently
to the Foreign Investment Review Agency (FIRA). The
Agency has used a variety of criteria to judge

*Mr. Lortie has registered a dissent with respect to this recommen-
dation. See pp. 134-137.




whether toreign firms should be allowed to establish
Canadian subsidiaries here. These criteria include job
creation, increased resource processing, contribu-
tions to improved productivity and industrial effi-
ciency, increased exports, enhanced technological
development, and so on. Given the urgent need to
restore lost productivity growth, we believe that FIRA
should modify significantly the emphasis used in the
applicaton of these criteria. Much greater importance
should be given to the introduction of new technology
in particular, and to the enhancement of productivity
in general, when considering applications for new
investment by foreign corporations. Productivity,
innovation, and enhanced technological development
have tended to rank low as criteria for acceptance in
FIRA’s decisions in the past. A recent assessment of
2,140 proposals accepted between 1974-75 and
1979-80 showed that they ranked sixth, seventh, and
tenth, respectively, in order of importance.? This
ranking should be raised. The first five criteria (out-
ranking those which were related to productivity)
were: compatibility with national industrial and
economic policies; increased employment, new
investment; increased resource processing in the use
of Canadian products; and the participation of
Canadians as shareholders, directors and/or manag-
ers. Therefore,

6 We recommend that the Foreign Investment
Review Agency give considerably greater
importance to the introduction of new tech-
nology and the enhancement of productivity,
when considering applications for new invest-
ment by foreign corporations.*

This recommendation applies to new investment. A
code of behaviour also exists for foreign branch
plants already in Canada. it is not clear how far
adherence to that code is insisted upon, but to the
extent that it is, we consider that the spirit of Recom-
mendation 6, stressing the importance of introducing
new technology and higher-productivity technigues,
should be kept in mind here also.

In discussing the introduction of new products and
processes into Canada from abroad and their subse-
quent diffusion through Canada, we had occasion to
examine the role of the Patent Office (see Chapter 5).
We found that, unlike most other countries, Canada
does not presently give its Patent Office a mandate
to spread information on patents to potential users.
The Office is mandated only to administer the grant-
ing of patents. The normal practice of a double
mandate, observed in other countries, is probably
beneficial in aiding faster, but still economical,
adaptation of new technology, particularly for small
domestic firms. We also discussed the feasibility of

*Mr. Lortie has registered a dissent with respect to this recommen-
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setting up a patent technical-information service for
this purpose. Accordingly,

7 We recommend that the Patent Act be amended
in order to give the Patent Office a mandate to
establish and operate a patent technical-
information service to promote innovation in
Canada.*

It may be necessary, if this recommendation is
adopted, to effect other amendments to the Act. For
example, earlier disclosure of patented technologies
might be needed, provided this were shown not to
conflict with the basic protection purpose of the
patent system as a whole. In such cases, any amend-
ment of the Patent Act should encompass this and
other necessary changes, in order to give substance
to the spirit of the recommendation. There would also
be a need to ensure that the service was not too
expensive in relation to the benefits provided. Our
research has established a good prima facie case
that it would not be, but we would nevertheless stress
the desirability of conducting a formal cost-benefit
analysis of the program, preferably after a three-year
trial period, and of deciding whether a system of user
charges should be instituted.

Beyond our concern about changing the approach
with respect to the speedier adaptation and diffusion
of new ideas and technology, wherever they orig-
inate, and with respect to the need to put greater
stress on the hitherto neglected service sectors, both
market and nonmarket, we are also preoccupied with
the domestic production of new technology and, in
particular, with the rate at which R& D spending
should be increased, with the problem of insufficient
stress on careful analysis of the costs and benetits of
public assistance to R & D, and with the effectiveness
of methods other than assistance for increasing the
domestic production of new ideas and techniques.

In Chapter 3, we concluded that R & D spending in
Canada is probably too low. Hard evidence is lack-
ing, however, and the case for more R& D is in part a
judgment call. Combining the evidence and our
judgment, we believe that Canadians in both the
private and the public sector are insufficiently dedi-
cated to R&D as a route to higher productivity.
Given this assessment, we would endorse strongly
the federal government’s plan to raise R& D spend-
ing to at least 1.5 per cent of GNP by 1985. The
achievement of this goal will involve higher spending
by both the private and public sectors. At the same
time, our analysis suggests that a global target of this
nature is less useful than disaggregated targets would
be. The disaggregation should be both among
manufacturing industries and between manufacturing

*Mr. Lortie has registered a dissent with respect to this recommen-
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and other sectors, such as natural resources and,
most importantly, services. Therefore,

8 We endorse the federal government’s target of
raising R&D spending to 1.5 per cent of GNP by
1985, considering this a minimum requirement;
and we recommend that the target be disaggre-
gated by industry.

In Chapter 6, we examined five leading programs
of assistance to R & D in Canada. We argued that, for
government assistance to be warranted, it must meet
two conditions. First, the projects that are being
considered must be economically worthwhile, in the
sense that their social benefits must be expected to
exceed their social costs, including the expenses
associated with collecting the taxes to pay for a
subsidy if one is granted (and these expenses can be
considerable). Second, the assistance given must be
just enough — neither too much nor too little — to
ensure that the projects can proceed. In short,
assistance should be given only to worthy projects,
and only to the extent needed.

The assistance should be adequate to generate at
least the same rate of return on successful projects
that successful private-sector projects are required to
obtain. That rate is a high one because of the need to
compensate for many potential failures when pioneer-
ing R & D is being done. That rate would certainly be
much higher than that on government bonds.

This is not to say that the actual outcome of every
assisted project must be such that benefits will
always be in excess of costs. In a field like research
and development, that would be ridiculous. It is
impossible to find “winners” — especially ‘“big
winners'’ without inadvertently picking some
“losers’” as well. Rather, there should be a reason-
able attempt to ensure in advance that the benefits of
a project will probably exceed its costs.

It is also important that the quality of such ex ante
judgments be systematically checked by collecting
and analysing data when the projects are over. This
exercise will permit an assessment of whether socially
assisted projects were beneficial on average; it may
well show that adventuresome but mistaken help was
extended to many “losers,”” but that will be accept-
able as long as enough “‘winners’ were assisted at
the same time. Another important point is that the
data and analytical capacity needed to make calcula-
tions of likely costs and benefits, both ex ante and ex
post, can be obtained quite easily in the majority of
cases. Recalling the two conditions described above,

9 We recommend that subsidies be awarded to
technical innovation projects only when two
conditions are met:

a) the projects must be worthwhile to the
country; and

b) the subsidies must be necessary, in the
sense that the projects would not provide a
reasonable profit without them.*

This recommendation captures the essence of
what we think should be done.? Its implementation is
fundamental to our view that policy on technical
advance needs more rigorous cost-benefit analysis of
project subsidies than has been attempted until now.

As noted previously, the evaluation of subsidized
projects after their completion can help a great deal
in implementing our recommendation. Comparing
actual results with expectations should improve the
difficult, but essential, process of deciding in advance
which projects are worth subsidizing. Our research
has shown that this ex post exercise is only rarely
done. It requires the development of a method for
estimating the total incremental expenditures on
innovation (on R & D, for example) made annually by
firms that are attributable to the subsidies they have
received. It also requires that the actual returns, both
social and private, earned by completed, successful
subsidized projects be calculated after enough time
has elapsed, in order that comparisons can be made
with the projections that were prepared when the
subsidy was awarded.

These two aspects reflect the need to ensure that
the subsidies have, in fact, produced the intended
overall increases in the autonomous R & D spending
of the recipient firms and that the ultimate raison
d'étre of a subsidy program is the generation of
higher levels of socially desirable R& D investment
than would otherwise obtain. Since the actual out-
comes of subsidized projects will inevitably differ from
their expected outcomes, the former must be moni-
tored and compared with the latter. These compari-
sons will indicate to program administrators whether
their ex ante evaluation procedures are, in general,
too optimistic or too conservative.

Case histories of the process of subsidization of
R & D under various federal programs reveal that a
most important part of the process of examining a
project's potential benefits is usually omitted. This
has to do with the risk that a subsidized project could
displace one or more worthwhile projects elsewhere.
The project should be “incremental’ if that risk is to
be avoided. It could happen on occasion, however,
that a project satisfying the conditions of Recommen-
dation 9 has also been, or is about to be, undertaken
by a more efficient competitor who — because of that
very efficiency — does not qualify for a subsidy. A
subsidy in these circumstances would clearly not be
appropriate, because the project would not be
incremental to the industry. Therefore

*Mr. Lortie has registered a dissent with respect to this recommen-
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10 We recommend that subsidy program adminis-
trators ascertain that subsidized projects are
incremental not only to the firm but also to the
industry to which the firm belongs.*

Incrementality in assessing benefits is important in
another way. When examining the case studies and
looking at the job creation benefits of potential
projects, we were struck by the neglect of this vital
concept. Just as projects will be beneficial if they are
incremental to the firm and the industry, so, too, any
jobs that they create must be incremental to the
economy as a whole in order to be viewed as benefits
of the projects. If, contrary to assumptions, jobs are
not created in fact, this is bad not only for a proper
assessment of the R&D project but also for job
creation and policy aimed at reducing unemploy-
ment, because it is bound to lead to false optimism
about the actual achievement in job creation. Jobs
created by subsidies or tax concessions to particular
projects, firms, or industries cannot be automatically
assumed to be incremental to the economy, because
the higher taxes required to pay the subsidies have a
dampening effect on demand, leading to the disap-
pearance of some jobs. The overall impact of the
subsidy on jobs in the whole economy is therefore
different from the effect that it has within the firm
obtaining the subsidy and on its suppliers. If the
subsidy is financed not through higher taxes but
through cuts in other government programs, a similar
phenomenon of job loss may arise elsewhere. If the
subsidy is financed through bond issues or money
creation, then the extra jobs will indeed be incremen-
tal, but they will be logically countable as benefits of
the project itself only to the extent that they exceed
in quantity or quality the jobs created by other uses
of the new bond issues or newly created money —
e.g., tax cuts, public investment, and so on. In sum,
job incrementality is more complicated than past
assessments of the merits of R& D subsidies have
allowed for. Consequently, both in the interests of
proper evaluation of R&D and in the hope that the
unintended creation of too few jobs can be avoided,

11 We recommend that greater care be taken,
when assessing the benefits of projects that are
actual or potential recipients of R&D subsidies,
to evaluate the incrementality of the jobs
created.*

In discussing the Defence Industrial Production
Program (in Chapter 6), we considered the rationale
for the subsidization of defence production exports.
We stated that subsidies of specific projects are
legitimate if the latter satisfy the two conditions that
apply to any other innovation project. We also wrote
that export subsidies can legitimately be paid to firms

*Mr. Lortie has registered a dissent with respect to this recommen-
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as such, either because they are “infants’ that will
later stand on their own feet and/or because they are
indispensable to the defence production field. Here,
the criterion should be the firm’s average rate of
return; in other words, the subsidy should enable the
firm to earn the opportunity cost of staying in the
defence production field, but no more. There is
evidence that some DIPP subsidies have been
directed towards recipient firms rather than specific
projects. It would be preferable, in such situations, to
apply firm-specific rather than project-specific
criteria. It would also be appropriate to consider
whether loans, instead of subsidies, might be the
most efficient form of government assistance. Conse-
quently,

12 We recommend that there be two categories of
subsidies in the Defence Industry Productivity
Program. The smaller category should include
subsidies for specific projects that meet the two
conditions that apply to innovation projects
subsidized under other programs. The larger
category of subsidies should be aimed at
keeping in the defence production field certain
firms that are deemed essential but that might
otherwise wish to leave it because of insufficient
profits. The subsidies should be calculated to
offset this insufficiency.*

The subsidization of the earnings of firms that are
deemed essential to the defence production industry
requires that the need to maintain Canada’s defence
capabilities be reconciled with the need for economic
efficiency and public accountability. The taxpayers-
citizens ultimately bear the costs and reap the
benefits, but they cannot, in their own interests, be
made privy to all the sensitive information necessary
for a rational judgment in specific cases. Since
neither program administrators nor firm managers are
satisfactory substitutes for taxpayers, some inter-
mediate participant in the decision-making process is
necessary. A properly constituted board, subject to
questioning by Parliament, might adequately service
this function. Accordingly,

13 We recommend that where the object of a
Defence Industry Productivity Program subsidy
is to ensure that the recipient firm will remain in
the defence production industry, an appropriate
board, responsible to Parliament, be created to
oversee the relationship between the firm and
the subsidy program.*

When the Lamontagne Committee recommended
more contracting out by the federal government in
order to stimulate private R& D and technological
advance, it did not distinguish between departments
and did not consider the methods for such contract-
ing out as fully as seems appropriate to us. Our
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dation. See pp. 134-137.




86 The Bottom Line

research (see Chapter 4) suggests that the likelihood
that the contracting-out process would generate
social benefits in excess of costs would be enhanced
by contining enforcement of the contracting-out
policy to those departments and projects where the
process can be expected to bring net benefits.

A blanket approach leaves open the door to
negative impacts, as in the case where the costs of
administering contracts exceed the benefits gained.
Net benefits vary with the nature of the research that
is contracted out. They comprise such elements as
the reduced need for technology transfer programs
like PILP and spin-offs of acquired knowledge to
projects other than that which is contracted directly.
Costs arise from having to administer the contracting-
out process itself. Benefits tend to be high in relation
to costs for projects with specific research objectives,
easy-to-quantify outcomes, little uncertainty, and
relatively little need for significant specialized facili-
ties. In the opposite case — more typical of complex,
advanced research, often of a basic nature — con-
tracting out may have negative net benefits relative to
in-house research. Accordingly,

14 We recommend that enforcement of the federal
contracting-out policy be confined to those
departments and projects where contracting out
can be expected to bring net benefits.*

Furthermore, our research indicates that setting
performance standards rather than material specifi-
cations, whenever possible, in government contract-
ing out would also be likely to generate social ben-
efits in excess of costs. Therefore,

15 We recommend that the practice of setting
performance standards rather than material
specifications be more widespread. Federal
departments, whenever possible, should define
the ends and leave the technical means by
which performance standards are met up to the
firm(s) involved in the project. The extent to

*Mr. Lortie has registered a dissent with respect to this recommen-
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which this is possible will be constrained by the
need for co-ordination when more than one firm
is involved in a project.

Most governments support scientific research in
government laboratories and in universities in the
belief that the resulting knowledge and understanding
will permit improvements in the defence, health, well-
being, prestige, or economy of the nation. However,
the effectiveness of any mechanisms designed to
transfer scientific  knowledge from government
laboratories and from universities to industry varies
enormously across countries. fn many cases, the only
direct mechanism is the transfer of people (including
students) to industry. There are some relatively few
examples where fortuitous circumstances have led to
a form of ‘“'spontaneous combustion,” with a large
number of small, innovative firms spawning as a result
of the transformation of public-institution researchers
into entrepreneurs. The cases of “‘Silicon Valley" in
California and Route 128 outside Boston illustrate this
point. The question that matters is: How can govern-
ments best transfer to industry the knowledge and
know-how developed in their laboratories and in the
universities? One general answer would be to give
greater emphasis to this issue in public research
institutions. Another, more direct, means would be to
develop programs whose primary goal would be to
effect such transfers of knowledge through links with
specific firms. The PILP is an example, one of its
elements consisting of a rather vaguely defined
provision for use of the Program to effect university-
to-industry transfers of know-how. The need for
formal means of liaison between the universities and
industry is great. Therefore,

16 We recommend that the Program for
Industry /Laboratory Projects of the National
Research Council be broadened explicitly to
include transfers of know-how from the universi-
ties to industry.

We note that this may also require additionatl
funding for the universities — a provincial responsibil-

ity.
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8 The Importance of Trade Policy

Opinions vary as to whether a faster approach to
freer trade would be good for Canada. Most would
agree that multilateral trade growth has helped
Canadian living standards rise in the past and could
do so in the future. There is disagreement, however,
on the question of how harmful the other effects of
trade growth may be in changing the nature of
Canada’s industrial structure and forcing workers out
of jobs and firms out of business. These issues raise
important questions concerning the recent evolution
of industrial structure and trade patterns in Canada;
the amount, duration, and incidence of costs of the
adjustment associated with increasing trade; the
effectiveness of compensation mechanisms; the size
of the overall gains made; the way and time frame
within which the gains arise; and the distribution of
gains and losses.

As we have seen, the potential contribution of
greater trade to living standard growth is more
important to reflect upon than it ever was in the past.
That is because the major past contributor to living
standard growth — productivity improvement — has
disappeared, and we have no idea when it will
reappear. At the same time (and here is the rub), the
two potentially harmful effects of greater trade — the
changes forced in Canada's industrial structure and
the adjustment costs imposed on firms and workers —
are also more important to reflect upon than in the
past. As far as the effects of increasing trade on
Canada’s industrial structure are concerned, increas-
ing concern has been expressed lately about the
long-run viability of the manufacturing sector and
about the adverse consequences that would result
from any serious decline in it. As far as the adjust-
ment costs are concerned, at the time of writing
Canada had its highest unemployment rate since the
Great Depression. As long as that persists, any
workers displaced by future import competition will
have much greater difficulty than before in finding
new work. Similarly, firms facing adjustment prob-
lems will have a much harder time.

Right now, the trade policy agreements in force
under GATT mandate further multilateral reduction of
tariff and nontariff barriers in coming years, and there
is pressure to reduce government interventions on the
export side also. For those who emphasize the
increased urgency of obtaining the income benefits of
greater trade, these planned changes are good and,
perhaps, should even be accelerated. For those who
emphasize the increased seriousness of structural
and adjustment problems, these planned reductions
do not seem so good and, perhaps, should be
decelerated. Even if there are no changes in the
present plans for trade barrier reduction, those plans
will create shifts in demand and supply conditions
that will induce changes in the structure of production
and trade in Canada. Thus processes of structural
adjustment will take place. It is useful to bring evi-
dence of the adjustment processes to bear on the
prospective structural adjustment, to indicate the
likely prospective degree, form, and locus of the
adjustment problems. No one, incidentally, is
advocating either autarky or free trade overnight;
what is at issue is the degree of acceleration or
deceleration in current plans under GATT, if any, that
is appropriate now and for the future, in the light of
three factors: the increased urgency of promoting
income growth; new evidence on adjustment pro-
cesses; and the present severe unemployment.

Our approach to this question is in three steps.
First, we examine whether trade policy needs modify-
ing in light of the emerging effects of growing trade
volume on the size and nature of Canada's manufac-
turing sector, including the so-called ‘‘risk of de-
industrialization,” and we assess the merits of a
proposed partial corrective to this putative threat —
namely, government support for export-oriented
R & D. Second, in the following chapter, we discuss
the adjustment costs of moving to freer trade and the
income and productivity gains associated with that
movement. Third, we pull all of this together in the
last chapter, and we draw conclusions about the
proper stance for trade policy.
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Export Trends in
Canada’s Manufacturing Sector

The value of Canada’s total merchandise exports
rose from $5.4 billion in 1960 to $16.8 billion in 1970
to $76.2 billion in 1980 (and to $84 billion in 1982) —
a pace of expansion roughly in line with that of world
trade generally. Although the Canadian proportion of
the exports of all OECD countries, measured in
current dollars at prevailing exchange rates, has
slipped from between 6 and 7 per cent in the 1960s
and early 1970s to about 5 per cent now, that decline
has largely been the result of inflation and currency
fluctuations rather than real losses in the volume of
trade. If a drop in Canada’s share has occurred, it
has been quite small.

This point is well illustrated by the exports of
manufactured goods, which climbed from approxi-
mately $3.5 billion in 1960 to around $12.0 bilion 10
years later and $52.9 billion in 1980 (and to $58.7
billion in 1982). These amounts represented higher
proportions of the developed-nation total in the
1960s (around 5 per cent) and early 1970s (close to
6 per cent) than they do today (below 4 per cent),
but they show little change over the period when
measured in constant U.S. dollars: in those real terms
the share rose slightly in the 1960s from 3 per cent to
4 per cent and then stayed there (Table 8-1). While
that yardstick is not perfect, the evidence is that over
the past 20 years Canada’s relative position in world
exports has remained approximately stable, as
indeed has that of most industrial countries; Japan
and Italy, however, have increased their shares, while
the United Kingdom and (to a lesser extent) Sweden
and Switzerland have lost ground.

Table 8-1

Canadian exports have grown at a faster pace than
the national economy as a whole during most of the
two decades. Expressed in constant dollars, they
rose at an average rate of 9 per cent annually in the
1960s, compared with 5 per cent for the GNP. In
fact, for most industrialized countries exports in
constant dollars have risen more rapidly than GNP in
constant dollars. The pace of trade expansion slowed
in the 1970s, but except for short spells it continued
to exceed real growth in national output.

in a number of respects, recent export trade figures
reveal an increasing integration of the Canadian
economy with that of the United States. The propor-
tion of Canada’s total exports that found markets in
the United States in 1960 was somewhat over half
(56 per cent). By 1970 that share had increased to
two-thirds (65 per cent), and it has been fluctuating
around that figure ever since (Table 8-2). The big
increase in the U.S. orientation of Canadian trade
that occurred between 1965 and 1969 was, to a
considerable degree, a reflection of the introduction
of the Auto Pact.

As for commerce with other countries, exports to
the United Kingdom have dropped sharply, in relative
terms — from 17 per cent of the total in 1960 to 4 per
cent in 1981; exports to the rest of the European
Economic Community declined from 8 per cent to
7 per cent over the same period. On the other hand,
shipments to Japan rose over the two decades —
from 3 per cent to almost 6 per cent — making that
nation Canada's largest single-country market

Shares of the Major Industrial Countries in the Total Exports of Manufactured Goods

of Developed Market Economies, Selected Years, 1960-81!

1960 1870 1975 1978 1980 1981
(Per cent)

Belgium and Luxembourg 5.2 57 53 54 5.2 aE
Canada 3.3 44 3.8 4.3 41 4.2
Denmark 1.0 1.2 11 1.0 1.0 -
France 9.1 8.4 9.2 9.2 9.0 8.9
West Germany 19.0 204 18.4 17.9 18.1 18.5
Italy 41 6.4 6.7 7.6 7.0 B
Japan 5.3 10.3 12.3 13.4 14.0 14.8
The Netherlands 3.8 4.2 4.5 4.2 4.3 -
Norway 1.2 ks 1.2 )81 0.9 0.8
Sweden 3.4 8.5 3.2 2.8 2.6 ..
Switzerland 4.0 3.2 2.8 3.0 2.8 2.8
United Kingdom 14.6 9.1 8.4 7.9 742 ..
United States 20.1 14.9 16.4 14.6 15.9 14.6

1 Based on data expressed in constant 1975 U.S. dollars.

Source United Nations, Monthly Bulletin of Statistics, various issues; and D. J. McCulla, “Evaluating Measures of Canada’s Industry Trade
Performance,” Department of Industry, Trade and Commerce, Economic Intelligence Branch, Ottawa, December 1980.
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overseas. The importance of the other destinations in
the total has not altered greatly over the years. The
Middle Eastern nations have become a somewhat
larger market in recent times, accounting for about
2.0 per cent of the total compared with 0.7 per cent
20 years ago, while the share provided by ‘“other
OECD” countries — that is, Western Europe outside
the Common Market plus Australia, New Zealand,
and a few others — has sunk from 5 per cent in 1960
to 3 per cent today.

A disaggregation of the value of Canadian exports
by major commodity groups reveals, above all, a
sharp increase in the share accounted for by fully
finished nonfood manufactures (‘‘inedible end prod-
ucts’) from around 8 per cent in the 1960s to over
30 per cent in 1970, followed by a leveling-off in the
following decade (Table 8-3). By contrast, the shares
represented by agricultural produce (‘‘food, feed,
beverages, and tobacco’') and by partially manufac-
tured nonfood products (“inedible fabricated
materials'') fell during that period — from about 20 per
cent to between 10 and 12 per cent, and from over
50 per cent to approximately 35 per cent, respec-
tively. Nonagricultural primary commodities (“‘inedible

Table 8-3

crude materials™) remained close to 20 per cent of
the export package throughout the two decades,
except for a short time in the mid-1970s when their
share rose to almost 25 per cent.

The strong uptrend in the proportion of finished
manufactures in overall exports in the 1960s (essen-
tially between 1965 and 1969) was largely, but by no
means exclusively, a result of the Auto Pact. Just
under two-thirds of the increased proportion is
traceable to the Auto Pact; just over one-third is a
gain in other kinds of finished manufactured exports.
The short-lived enlargement of the share represented
by nonagricultural primary commodities was mainly a
consequence of the increased price (and temporarily
maintained volume) of Canadian oil and gas exports
to the United States. If automotive products, as well
as petroleum and natural gas, are excluded from the
breakdown, most commodity-group shares over the
20 years change considerably less: partially manufac-
tured goods show a roughly level trend around the 45
to 50 per cent mark (though perhaps with some new
strength since the late 1970s); nonfood primary
commodities slide from 22 per cent in the early 1960s

Distribution of Canada’'s Domestic Exports, by Major Commodity Group, 1960-81

Inedible
crude materials

Food, feed, Inedible Inedible end products
beverages, Petroleum fabricated Special
and tobacco! Total and gas materials Total Automotive transactions
(Per cent)
1960 18.8 21.2 2.1 51.9 7.8 1.3 0.3
1961 22.0 20.8 3.4 48.3 8.8 0.8 0.2
1962 20.1 22.0 49 471 108 0.9 0.2
1963 215 21.0 4.6 457 UAJKS 1.3 0.3
1964 22.7 20.0 44 433 357! 2.2 0.3
1965 20.0 20.7 45 437 11543 4.2 0.3
1966 19.5 19.3 4.3 39.8 21.2 10.0 0.3
1967 14.8 19.0 47 38.0 28.0 15.6 0.2
1968 121 18.5 4.5 36.4 32.7 20.6 0.3
1969 101 17.1 49 357 36.8 24.3 0.3
1970 11.4 18.8 5.2 35.8 33.8 21.3 0.2
1971 12.1 18.8 6.0 33.3 35.6 24.0 0.2
1972 12.0 18.1 6.7 334 36.3 24.0 0.2
1973 12.7 20.2 74 33.1 338 218 0.2
1974 12.2 24.6 12.4 33.8 29.2 18.0 0.3
1975 12.7 24.5 12.7 30.4 32.2 19.8 0.2
1976 1.4 22.0 104 325 33.8 21.8 0.3
1977 10.5 20.3 8.6 342 349 239 0.2
1978 10.1 16.9 72 36.7 36.1 24.0 0.2
1979 9.8 19.5 8.2 379 325 18.5 0.3
1980 111 19.8 9.2 394 294 14.7 0.3
1981 11.6 18.7 8.5 37.6 31.2 16.1 0.8

1 Including live animals.

SOURCE  Statistics Canada, CANSIM databank; and IT&C, Canada’s Trade Performance, 1960-1977.




to 16-18 per cent between the mid-1960s and the
mid-1970s, and to 14 per cent over the last few
years; agricultural produce drops from between 20
and 24 per cent in the early 1960s to between 15 and
18 per cent in the late 1960s and in the 1970s, with
an uncertain trend since then. Fully finished manufac-
tures, however, still change considerably, more than
doubling their share, which rises from 8 per cent in
1960 to 17 per cent in 1970, and to 19 to 20 per cent
in 1980 and 1981 (Chart 8-1).

The interrelationship between the greater emphasis
on finished-goods exports and the increased orienta-
tion of trade towards the United States emerges from
the commodity composition of shipments to that
country and to overseas markets, respectively.
Between 1960 and 1980, the value of all Canadian

Chart 8-1
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exports to all countries other than the United States
multiplied 12 times, while the value of exports of fully
manufactured products multiplied by 26 — just over
twice as fast. In respect of movements to the United
States, however, the multiples over the period were
16 and 75, respectively. Nevertheless, the large
difference with respect to end products was mainly a
consequence of the Auto Pact: exports of
nonautomotive end products to the United States
and to the rest of the world grew at about the same
pace over the two decades.

These trends on the export side contrast with a
more static situation on the import side, where the
proportion of total trade represented by purchases
from the United States is much the same now as it
was 20 years ago — about two-thirds — and the shift

Distribution of Merchandise Exports (Excluding Automotive Products, Petroleum, and

Natur

al Gas), by Major Commodity Group, Canada, 1960-81

Source Department of Industry, Trade and Commerce, Canada’s Trade Performance, 1960-1977 (Ottawa: 1978); and Statistics

Canada.
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towards fully manufactured products is less pro-
nounced, some 60 per cent of Canadian imports
being in that category today, compared with 50 per
cent in the early 1960s (Tables 8-4 and 8-5). Even so,
the picture there is also one of substantial integration
with the U.S. economy, especially in the manufac-
tured-goods sector. The oft-cited expansion of
imports from rapidly industrializing Far Eastern
countries like South Korea and Taiwan (‘‘the new
Japans'') is a relatively minor factor as yet, since the
share of Canada’s total foreign purchases that came
from Asia (excluding the Middle East) in 1981 was
only just over 8 per cent, of which 5 per cent was
from Japan alone. Admittedly, that 8 per cent figure
is well up from the corresponding 3.8 per cent
(2.0 per cent from Japan) in 1960, but it is still not
very impressive. And proportions from just about all
of the other regions, with the notable and obvious
exception of the Middle East, are down.

In other words, the most pronounced feature of the
Canadian export position, mirrored (at least in broad

Table 8-5
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outline) in the import situation, is the growing linkage
to the U.S. market. A lesser feature is the increased
share of fully manufactured goods — a change that
results largely, but by no means exclusively, from the
Canada-U.S. Auto Pact.

What is recognized more and more about
Canada’s trade with the United States is that much of
it is not the customary arm’s-length commerce
between unrelated buyers and sellers but rather the
intracorporate transfer of equipment and goods
between affiliates on each side of the border.
According to data from a 1981 study, the greater
part of all imports from Canada in recent years has
occurred through trade between firms ‘“‘related by
ownership” (that is, where one owned at least 5 per
cent of the equity of the other). Some proportions for
1975 were: pulp and paper, 40 per cent; textiles and
related products, over 40 per cent; chemicals, 57 per
cent; petroleum and gas, 58 per cent; pharmaceutical
products, 74 per cent; machinery, 76 per cent;
beverages, 86 per cent; tobacco products, 92 per
cent; transportation equipment, 97 per cent.!

Distribution of Merchandise Imports, by Commodity Group, Canada, 1960-81

Inedible

Live animals, crude materials

food, feed, Inedible Inedible end products

beverages, Petroleum fabricated Special

and tobacco Total and gas materials Total Automotive transactions

{Per cent)

1960 10.6 13.6 51 244 49.7 10.6 1.7
1961 10.9 13.2 5.0 241 50.1 9.2 1.8
1962 10.6 13.2 49 23.8 50.3 10.0 2.0
1963 11.9 13.7 51 24.0 48.4 10.2 2.1
1964 10.6 12.8 4.3 242 49.4 109 29
1965 8.9 1.7 3.6 245 51.9 13.0 3.1
1966 8.2 10.4 31 227 55.3 15.8 3E3
1967 7.9 9.4 3.0 20.7 59.5 19.9 25
1968 7.4 9.1 3.0 19.7 61.6 24.3 2.1
1969 =) 7.7 2.8 20.6 62.9 251 1.4
1970 8.0 8.4 3.0 20.7 61.8 23.3 1.2
1971 7.4 8.5 345 201 63.0 26.3 1.1
1972 7.5 8.2 3.6 19.2 64.0 26.4 1.1
1973 8.5 8.7 4.0 18.4 63.4 26.1 1.1
1974 7.9 12.8 8.3 204 57.9 225 0.9
1975 7.7 14.6 9.5 171 59.6 23.7 0.9
1976 7.7 13.6 8.7 16.6 60.9 25.2 148
1977 7.8 12.6 7.6 16.5 62.1 27.3 1.0
1978 7.6 11.7 6.9 17.5 62.5 26.7 0.8
1979 6.7 12.7 /e 191 60.6 241 0.9
1980 6.9 16.4 10.0 18.3 57.2 19.6 1.1
1981 6.6 15.4 9.9 18.4 58.4 20.2 1.2

SOURCE Based on data from Statistics Canada CANSIM databank; and IT&C, Canada's Trade Performance, 1960-1977.
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The Policy Picture

Reflecting the overall environment outlined above,
Canada appears to have attached a good deal of
importance, in the Tokyo Round of trade negotiations
completed in 1979, to obtaining the kind of open
access to U.S. markets that would permit rationaliza-
tion of the structure of firms and industries on a North
American basis. Naturally, because of the system of
tariff cutting, Canadian negotiators could not obtain
precisely the benefits vis-a-vis the United States that
they wanted. But, even so, the accords reached in
the Tokyo Round provide for a drop of close to
40 per cent in the trade-weighted average of import
duties facing Canadian industrial goods in the United
States, which is one of the deeper cuts obtained
among trading partners in the bargaining. This means
that by the end of the staging period in 1987, four-
fifths of all current Canadian exports to the U.S.
market will be able to enter duty-free, and over nine-
tenths at a tariff rate of 5 per cent or less.?

Various suggestions for providing specific incen-
tives to foreign firms to give their Canadian subsidiar-
ies export freedom or world product mandates — that
is, the opportunity to develop their own lines of
products for home and foreign markets — have been
discussed among officials in the Department of
Regional Industrial Expansion. It has been considered
whether such incentives might be offered through
selective access to government trade promotion and
export financing facilities for these subsidiaries. Up to
now, however, these ideas have not been translated
into policy.

The reduction of U.S. tariff barriers facing
Canadian exporters implies, of course, that the
integration of Canada’s economy with that of the
United States is likely to increase in the future. Past
policy stances have indicated some government
uneasiness with this trend. The present government’s
commitment to the so-called “Third Option” - a
determination, articulated in the early 1970s, to
encourage overseas links as a counterweight to the
U.S. connection® — is not entirely certain, but there
are many reasons to believe that greater indepen-
dence from our neighbour to the south is still a
priority. Therefore, this aspect of the Tokyo Round
results must be seen in part as a means of effecting,
through rationalization of production in U.S.-owned
firms, the improvement of efficiency and export
capability that will favour trade with areas outside
North America also.

Unquestionably, the goal of expanding exports
throughout the world, especially in new markets, has
been given a great deal of attention by the federal
government over the last few years. Probably the

most important developments in this respect have
been the publication of the report of the Export
Promotion Review Committee (the Hatch Committee)
in November 1981 and that of the Special House of
Commons Committee on a National Trading Corpora-
tion in June 1981, as well as the submission of a bill
in the House of Commons in July 1982 proposing the
establishment of a public corporation, Canagrex, to
“promote, facilitate and engage in the export of
agricultural and food products from Canada.” Also
relevant in this connection was the governmental
reorganization in January 1982 that shifted the
international-trade functions of the federal public
service out of the Department of Industry, Trade and
Commerce into the Department of External Affairs.

The report of the Export Promotion Review Com-
mittee made a number of recommendations with
regard to government support of exporting. Some of
these — urging revisions in export financing and
insurance arrangements, a change in the emphasis of
foreign aid programs to assist Canadian trade, and
the creation of a special mixed facility to help evalu-
ate and cover major risks in large capital projects
overseas — are still being studied, but the proposal for
an Export Trade Development Board was imple-
mented in August 1981. The Board, which includes
21 business, labour, and academic representatives,
along with 8 senior federal officials, will attempt to
focus and co-ordinate Canada’s export strategy.
Another recommendation of the Hatch Committee
that has been translated into action is the identifica-
tion of certain foreign markets for concentration.
Using techniques to match the demands of other
countries to evident Canadian abilities to satisfy these
demands on a competitive basis, the relevant govern-
ment departments have prepared a list of especially
promising markets, and a series of reports has begun
to appear outlining an “export development plan’ for
each country.*

After consultation with the private sector, the
government turned down the report of the Special
Commons Committee favouring the establishment of
a national trading corporation. The Canadian Export
Association (CEA), which speaks for the great
majority of companies involved in foreign trade,
campaigned vigorously against such a governmental
intrusion in the marketing system, urging instead that
public support be given to independent trading
houses, and in June 1982 that policy was adopted.
Meanwhile, however, the Canagrex proposal has
moved ahead despite opposition from the CEA and
other groups, showing that government interest in
these far-reaching schemes is strong.

The reorganization that has seen the responsibility
for trade matters moved from the Department of




industry, Trade and Commerce to that of External
Affairs likewise represents an important manifestation
of the increased emphasis that is being placed on
exports. The intent of the shift is to make Canada’s
diplomatic posts abroad, and indeed its whole foreign
policy apparatus, more attuned to the promotion of
this country’s commercial interests.

There is, even today, a much wider range of
instruments to aid exporters than most Canadians
realize. Between them, such programs as the Trade
Commissioner Service, the Program for Export
Market Development (PEMD), the Promotionat
Projects Program (PPP), the Export Development
Corporation (EDC), and the Canadian Commercial
Corporation (CCC), as well as certain features of
other bodies or programs such as the Foreign Invest-
ment Review Agency (FIRA), offer a considerable
amount of support, at government expense or
through a direct governmental intervention, to the
export trade.

The PEMD helps to finance market-identification
trips abroad by individual Canadian businessmen, as
well as visits to Canada by potential foreign buyers; it
also assists Canadian firms to participate in trade
fairs abroad, shares the costs of bidding on specific
projects outside Canada, and supports the formation
of export consortia among small firms. The PPP
offers a complete exhibition service on a shared-cost
basis, covers the travel and other expenses of
exploratory trade missions abroad or of incoming
missions examining Canadian products and capabili-
ties, and sponsors certain other types of trade
visitors. The EDC assists exporters by providing loans
to foreign purchasers at rates well below those
available from commercial sources, as well as insur-
ance against risk of nonpayment by purchasers of
Canadian exports. The CCC helps firms to obtain
government contracts in foreign countries. As for
FIRA, it does not so much aid specific exporters as
encourage Canadian exports in general. It does this
by including, among the criteria for judging whether
or not a foreign company should be permitted to set
up operations in Canada, whatever evidence the
company is able to provide as to its capacity and
intention to export.

The Fear of De-industrialization

Is there, at present, a special crisis that justifies
further government support to exports, or enrichment
and extension of the types of support already avail-
able? Are we faced with the necessity to transform,
through exports, some major problem of industrial
inadequacy in this country? It is important that these
questions be asked, because export assistance
provided out of general government revenues could
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easily become an economic distortion as damaging
as protectionism. We must be sure that we are
correcting a difficulty rather than creating one.

As noted earlier, Canada seems to be holding its
position in world markets, and there does not appear
to be any failure to match the export performance of
other nations. In most interpretations of Canada's
trade difficulties, it is the import side that is perceived
to be at fault. Current import patterns are seen as
prejudicial to the long-run prosperity of our society.
According to this argument, manufacturing industries
that are disappearing under the pressure of import
competition are not being replaced by others that
produce for export instead. As a result, it is said, our
capacity to pay for imports by exporting unprocessed
or semiprocessed raw materials could be jeopardized
at some point in the future. In a word, Canada is ‘'de-
industrializing”’: while the total trade position may
look perfectly satisfactory, foreign competition is
driving domestic producers of manufactured goods to
the wall and threatens to turn Canadians into ‘“‘hew-
ers of wood and drawers of water’’ once again.

The shortcomings of Canada’s secondary industrial
sector have preoccupied economists and business-
men for a long time. Almost 25 years ago, Stykolt
and Eastman summarized them in these words:

The most widely accepted hypothesis concerning the
discrepancy in productivity in manufacturing between
Canada and the United States holds that the small size
of the Canadian market for manufactured goods
necessarily results in sub-optimal scale for plants and
firms. ... The machinery used in Canada is often less
efficient because indivisibilities in the use of the most
efficient methods of production can be overcome only
at higher scales of production than exist in Canada.®

Actually, the problem is a little more subtle than
that, as there can be difficulties of specialization even
within optimally sized plants and firms. Whereas a
facility in the United States will typically manufacture
very few product lines in long runs, the comparable
Canadian operation, in a smaller market sheltered by
import barriers, will produce a greater variety of items
in short runs and at lower levels of efficiency.

This ‘'scale and specialization” syndrome is
attributed to the import protection created to foster
manufacturing, starting with the National Policy
implemented by Macdonald in the late nineteenth
century. It is a difficulty familiar to all but the very
largest countries, and writings about it abound in the
literature on economic development. While the effects
of a protectionist policy are positive initially, as
people are pulled out of traditional rural industries
into a dynamic urban-industrial culture, where they
learn the skills and attitudes of a more productive
society, ultimately its benefits level off and the
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drawbacks of the fragmentation of the manufacturing
structure are felt. At that point, further progress
requires the switch from an “import substitution’ to
an “‘industrial rationalization’’ strategy.

Yet the switch often appears very hard to make.
Because domestic markets are of insufficient size for
fully competitive production to develop, any attempt
to achieve greater efficiency must include an exten-
sive penetration of foreign markets. That requires the
reduction of trade barriers abroad, which (in light of
the reciprocal concessions that are demanded in
tariff negotiations) in turn necessitates a correspond-
ing drop in the home country’s import protection.
And, given the fundamental limitations of scale in its
secondary industry, the obvious consequence — so
this reasoning goes — is that its costs will inevitably be
out of line with those of its competitors, and manu-
facturers will thus be overwhelmed by imports. The
prospect is, in short, a type of “catch 22" situation
from which escape is impossible.

The view among many Canadians at present is that
their country is caught in this trap. Since Canada has
been forced to participate in successive rounds of
trade bargaining over the past 30 years or so, they
say, it now finds that its manufacturing sector is
increasingly opened up to the chill winds of interna-
tional competition. Indeed, the Tokyo Round of
negotiations resulted in a package of changes that
will bring tariff barriers down to very low rates. The
trade-weighted average of import duties levied by
Canada is due to fall to 7.9 per cent at the end of the
adjustment period (Table 8-6).6 While that level will
still be among the highest of the advanced nations by
then, many fear that it will be insufficient to shield
fully a secondary industrial complex thought to be
inherently fragile and vulnerable.

According to those who share this pessimistic view
of the future, damage to Canadian manufacturing has
in fact already begun by virtue of the reductions in
trade protection that have taken place under the six
earlier rounds of taritf negotiations. As evidence of
the jeopardy in which secondary industry has been
placed, they cite the behaviour of the trade balance
in the major sectors. There are large and growing
surpluses in the commerce in farm commodities and
related products, in basic raw materials, and in
partially manufactured goods. On the other hand,
though, there is a huge and rapidly escalating deficit
in fully manufactured items, amounting to some $16
billion in 1980 (but down to $11 billion in 1982
because of the recession), compared with $2 billion
in 1960 (Table 8-7). And, of course, it is the indus-

Table 8-6

Tariff Averages! on Industrial Imports (Excluding
Petroleum) before and after Implementation of the
Tokyo Round Agreements, European Economic
Community and Nine Other Developed Countries

Tariff averages

Before the After the Reduction
Tokyo Round Tokyo Round rate
(Per cent)
European
Economic
Community 6.6 4.8 27
Sweden 5.2 43 23
Norway 4.2 3.2 23
Switzerland 3.2 2.5 23
Austria 9.0 7.8 13
Finland 6.0 4.8 20
United States 6.2 4.4 30
Canada 257 7.9 38
Japan 5.2 2.6 49
New Zealand 22.4 17.6 21

1 The comparability of tariff levels and of their practical incidence is
affected by differences in the methods of valuation for customs
purposes. The averages set out above include duty-free items. Note
that averages disguise variations in tariffs, which are wider in some
countries than in others. Here, the simple average on each tariff line is
weighted by each market's MFN imports (those subject to “most
favoured nation” treatment).

SOURCE Trade Policy Research Centre (London), The World Economy

2, no. 3 (September 1979), p. 328.

tries producing this last category of merchandise that
are commonly felt to be the most important and
rewarding, both to those who work in them and to the
community at large.

Some react to this perceived problem by urging a
return to protectionism — if not through conventional
tariff barriers, then by using various other obstacles
to restrict the entry of foreign goods into Canada.
Those who fear the repercussions of such a policy,
with its risk of retribution from other countries, say
that we have no alternative but to accept the fact of
freer trade. They believe that we must suffer the pains
of adjustment in industries that cannot compete but
that active policy intervention is needed to ensure
that the resultant losses will be offset by gains in
other industries. If it is true that Canada is essentially
incapable of maintaining a large industrial sector
without either a market larger than the domestic one
or protection to keep that home market to itself, then
they conclude that the penetration of foreign markets
must somehow be contrived. And this seems to mean
government subsidization of exports to overcome
their inherent competitive drawbacks. Such is, in




Table 8-7

Canada’s Merchandise Trade Balance,! 1960-81
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Manufactured goods

Live animals,
food, feed, Inedible Inedible Inedible
beverages, crude tabricated end Special
and tobacco materials Total materials products transactions Total
($ Millions)

1960 410 380 -812 1,419 -2,230 -74 -96
1961 641 442 -871 1,411 -2,282 -85 127
1962 582 544 -928 1,454 -2,382 -108 90
1963 690 538 -699 1,579 -2,278 -107 422
1964 1,054 662 -711 1,746 -2,457 -189 815
1965 950 766 -1,345 1,671 -3,0186 -238 134
1966 1,146 908 -1,479 1,772 -3,251 -303 271
1967 802 1,091 -1,102 2,031 -3,133 -245 547
1968 707 1,346 -519 2,481 -3,000 -215 1,319
1969 423 1,388 -918 2,335 -3,253 -153 741
1970 785 1,921 288 3,060 -2,772 -127 2,868
1971 975 1,950 -587 2,776 -3,363 -135 2,202
1972 981 2,030 -1,376 3,128 -4,504 -154 1,481
1973 1,218 3,027 -1,952 4,107 -6,059 -197 2,095
1974 1,395 3,739 -4,211 4,446 -8,657 -204 720
1975 1,505 2,892 -5,541 4,130 -9,671 -243 -1,387
1976 1,461 3,238 -3,361 6,195 -9,555 -357 981
1977 1,337 3,544 -2,343 8,071 -10,414 -346 2,192
1978 1,563 2,959 -1,179 10,549 -11,728 -268 3,075
1979 2,120 4,585 -3,547 12,515 -16,062 -387 2,771
1980 351117 3,434 459 16,848 -16,389 -525 6,885
1981 4,263 3,075 -2,547 16,339 -18,887 -242 4,549

1 On acustoms-value basis. This measure is not completely consistent with the more common balance-of-payments measure; however, the latter is not

available on a commodity basis.

SOURCE Based on export and import data from Statistics Canada; and IT&C, Canada’s Trade Performance, 1960-1977.

large part, the rationale for greatly increased support
to export industries.

The argument on the other side of this issue is
advanced with equal conviction. First, while it is
granted that the trade deficit in respect of fully
manufactured goods has multiplied almost 10 times
over the past two decades, its size refative to the total
two-way trade in such products is much smaller
today than it used to be. In 1960 the deficit was
equivalent to almost 70 per cent of the trade in end
products, but it fell sharply during the following
decade to reach a low point of 19 per cent in 1970;
since that time it has hovered in the 20 to 30 per cent
range without any apparent trend up or down
(Table 8-8).

The explanation for what is viewed by the propo-
nents of this interpretation as a generally satisfactory
situation is that the Canadian problem of scale and
specialization either has been exaggerated or is less
serious than it used to be. Some feel that minimum

efficient plant sizes are much smaller than had been
supposed, while others believe that Canadian plant
sizes have increased; but, in any case, it is con-
sidered that escape from the protection/noncompeti-
tiveness trap can be a fot easier than we tend to
think. On this score, work done by Scherer and his
associates in 1975 indicated that: 1) the size of the
top 50 per cent of Canadian plants in 12 important
manufacturing fields was, on average, only about
three-quarters of the minimum economic size,
whereas comparable U.S. plants were typically
somewhat larger than the MES; 2) in the vast majority
of cases, a plant of minimum economic size was
nevertheless well within the dimensions of the
Canadian market — usually enough that three or more
plants could exist in Canada and all could achieve
efficient scale; and 3) in half of the cases studied, the
difference in unit costs of production between plants
of minimum economic size and those only one-third
that size was 5 per cent at the most.”

Despite the relatively small size of many Canadian
plants, therefore, it would seem that reasonably
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Table 8-8

Canada's Normalized Merchandise Trade Balance,' 1960-81

Manufactured goods

Live animals,

food, feed, Inedible Inedible Inedible

beverages, crude fabricated end

and tobacco materials Total materials products Total

(Per cent)

1960 26.0 20.3 -11.1 34.4 -69.1 -0.9
1961 33.8 22.4 -11.3 3845 -65-2 11
1962 30.4 24.8 -11.1 32.8 -60.8 0.7
1963 30.7 231 -8.0 334 -56.0 31
1964 39.9 25.6 -6.9 325 -49.7 52
1965 38.2 276 -11.4 28.3 -50.8 0.8
1966 40.8 30.2 -10.4 279 -41.2 13
1967 319 348 -6.7 31.1 -32.0 25
1968 27.8 37.4 -26 33.8 -245 541
1969 16.6 39.0 -4.0 28.7 -22.4 26
1970 26.0 451 1.2 347 -19.2 913
1971 29.6 425 -2.3 30.7 -20.6 6.6
1972 259 397 -4.6 30.4 -23.2 3.8
1973 235 429 -5.4 324 -25.7 43
1974 21.7 316 -9.3 255 -30.8 1.1
1975 219 221 -11.6 25.8 -30.5 -2.0
1976 20.3 241 -6.1 33.3 -26.5 i1¥S]
1977 16.8 25.0 -3.6 36.6 -24.7 25
1978 171 20.1 -15 37.6 -23.1 3.0
1979 20.0 223 -3.7 34.2 -26.7 22
1980 26.8 11351 0.4 39.9 -26.0 4.7
1981 289 11.2 -2.1 36.0 -25.7 2.8

1 The normalized trade balance is the trade balance as a percentage of total trade (exports plus imports}.
SOURCE Data from the Department of Industry, Trade and Commerce, Economic Intelligence Group;and estimates by the Economic Council of Canada,

based on data from Statistics Canada.

competitive production ought to be possible in most
instances. The question remains as to whether
Canadian plants, regardless of size, are sufficiently
specialized with respect to product line. But, presum-
ably, there is no reason why greater specialization
should not occur if import protection at home and
abroad is reduced, enabling potentially efficient
plants to develop longer runs in a narrower product
range.

Thus what happens under a regime of declining
international trade barriers, say the people who are
persuaded by this evidence, is much the same in
Canada as it would be in larger economies. Import
penetration increases in some spheres, and export
success is experienced in others, producing greater
specialization but not necessarily any net loss. In
order to determine whether that has been the
Canadian experience, one needs to assess the data
on competitive performance over an appropriate time
period. One excellent measure is that which examines
changes in import penetration and export orientation

directly — the former, by reference to trends in the
ratio of imports to “‘apparent domestic availability”
(Canadian factory shipments plus imports minus
exports); the latter, through observation of ups and
down in the ratio of exports to factory shipments.

At first glance, the most striking feature of these
two ratios is the broad picture presented for manu-
facturing industries as a whole. Import penetration
increased over the period between the mid-1960s
and 1980 from about 20 per cent to more than
30 per cent, but export orientation also grew from
less than 20 per cent to around 30 per cent (Table
8-9). That is certainly a prima facie indication of
greater specialization and interpenetration without
loss. The benchmark of Canada’s net position from
such a process is the ratio, derived from the other
two, sometimes referred to as “‘implied self-suffic-
iency” (ISS) — factory shipments relative to apparent
domestic availability (ADA) — and how it behaved
over the period in question. Interestingly, that ratio
remained almost constant from the mid-1960s to
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Import Penetration, Export Orientation, and Implicit Self-Sufficiency in Canadian Goods Production,

Selected Years, 1966-80

Import penetration?

Export orientation?

Implicit self-sufficiency?

1966 1970 1975 1980 1966

1970 1975 1980 1966 1970 1975 1980

Agriculture 8.1 8.9 9.9 12.8 29.4
Forestry 1.9 1.9 2.9 2.2 4.4
Fishing and

trapping 27 3.8 10.5 121 32.6
Mining 28.3 25.7 49.6 36.6 47.2

Manufacturing 21.0 25.5 28.8 315 18.8

All sectors 20.4 235 28.4 30.2 213

(Per cent)
245 29.7 36.4 130.2 120.7 128.2 137.1
4.1 2.2 2.5 102.6 102.4 99.2 100.3

379 36.2 42.6 1443 155.0 140.3 153.0
52.2 62.9 452 135.8 155.6 135.8 1158
26.2 23.9 30.8 g7.2 101.0 93.6 98.9

271 27.6 32.2 101.1 105.0 98.8 103.1

1 Ratio of imports to “apparent domestic availability” (domestic shipments plus imports minus exports).

2 Ratio of exports to domestic shipments.
3 Ratio of domestic shipments to “apparent domestic availability.”

Source Data from the Department of Industry, Trade and Commerce, Economic Intelligence Group.

1980, ranging from a high of 101 per cent in 1970 to
a low of 94 per cent in 1975 but not trending sys-
tematically one way or the other over the whole
period.

Because of the timing of the main work on this
project, our cutoff was 1980, and the analysis
therefore does not examine developments in the
subsequent recession years. It should be noted,
however, that in fact the “implied self-sufficiency”
ratio did not change markedly in 1981 (it was 98 per
cent, compared with 99 per cent in 1980 and 97 per
cent in 1979). Also, although figures for 1982 are not
yet available, other evidence suggests that no serious
deterioration in the ratio occurred then either. (One of
the very positive factors in Canada’s favour in 1982
was the strong U.S. demand for full-sized automo-
biles, a large proportion of which are produced in the
big companies’ Canadian plants.)

Unfortunately, the classification “‘manufacturing’ in
this case does not distinguish between fabricated
materials and end products, and the statistics avail-
able do not permit one to make the same assessment
for end products alone. For our purpose, though, a
fair proxy can be obtained by taking the ratio of
exports to imports, which roughly mirrors the more
accurate relationship of factory shipments to appar-
ent domestic availability and thus gives at least a
sense of implied self-sufficiency. For end products by
themselves, that ratio climbed from 30 per cent to
50 per cent in the late 1960s (again, a consequence
of the Auto Pact, to a significant degree), and it has

ranged between 50 per cent and slightly over 60 per
cent ever since (Table 8-10). On the face of things,
that does not look much like de-industrialization.

Table 8-10

Ratio of Domestic Exports to Imports of
End Products,! Canada, 1960-81

Export/import

Exports Imports ratio
($ Million) (Per cent)

1960 411 2,718 15.1
1961 506 2,880 17.6
1962 655 3,151 20.8
1963 779 3,172 24.6
1964 1,109 3,701 30.0
1965 1,300 4,476 29.0
1966 2,137 5,570 38.4
1967 3,116 6,465 48.2
1968 4,352 7,620 571
1969 5,318 8,885 59.9
1970 5,551 8,618 64.4
1971 6,193 9,832 63.0
1972 7,136 11,948 59.7
1973 8,386 14,798 56.7
1974 9,236 18,362 50.3
1975 10,473 20,679 50.6
1976 12,711 22,826 55.9
1977 15,231 26,321 57.9
1978 18,855 31,304 60.2
1979 20,924 38,074 55.0
1980 21,850 39,656 S5
1981 25,351 46,237 54.8

1 Fully manufactured nonagricultural products.
SoURCE Based on data from Statistics Canada; and IT&C, Canada’s
Trade Performance, 1960-1977.
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More useful than the general story is the item-by-
item appraisal made possible by the publication of all
three ratios for some 100 categories and 50 sub-
categories of manufactures in the 20 sectors into
which Canadian secondary industry is customarity
divided. Utilizing the subcategories rather than main
categories, where feasible, gives 130 items, whose
“‘good health” or “ill health”" can best be judged in
terms of the ISS measure over the years from the
mid-1960s to 1980. It turns out that, of the 130
cases, there were 22 clear (and four less clear but
probable) instances of improvement, 38 (with two
probabie) cases of deterioration, and 64 instances of
no change one way or the other (Table C-1). Need-
less to say, since the ratio for manufacturing as a
whole remained constant, it follows that the 26
instances of certain or probable improvement
involved values almost double those in the 40 cases
of deterioration.

Perhaps the most interesting feature of these gains
and declines is how rarely an improvement in the ISS
position can be adduced, even in part, to a fall-off in
foreign competition or, likewise, how unusual it is that
a drop in the ISS ratio can be attributed in any way to
a slippage in Canada’s export performance. Of the
26 cases of improvement or probable improvement in
the shipments/ADA standing, only six witnessed a
decrease in the ratio of imports to ADA, whereas this
latter ratio remained unchanged in five cases and
actually rose in 15, Similarly, of the 40 cases of
certain or probable deterioration in the ratio over the
period covered, only six experienced a weakening of
Canadian exports relative to shipments, while 19 saw
their export position holding steady and 15 saw it
improve. This confirms the impression that increased
interdependence between Canada and other manu-
facturing economies is leading to greater specializa-
tion. Even within categories and subcategories in
which Canadian factories are losing out to foreign
competition, there are products that Canada is
managing to sell abroad in growing amounts. By the
same token, even within categories and subcatego-
ries where Canadian manufacturers are gaining
ground overall vis-a-vis foreign producers, there are
particular lines in which imports are penetrating the
domestic market ever more effectively.

This, of course, is exactly what one would expect,
and indeed hope for, in an environment of falling
trade barriers. Given our preoccupation with scale-
and-specialization problems in the manufacturing
sector, a reduction in the number of product items
that are made in Canada, if it can be undertaken in
such a way as to maintain the output and employ-
ment of industry in total, is very much to be desired.

A

There is thus no evidence that ihe manufacturing
sector has languished and left only primary produc-
tion to yield the advantages of a more open interna-
tional economic context, as many observers would
suggest. Even so, we need to probe a little further,
because the concern about loss of position in fully
manufactured goods, as opposed to fabricated
materials, has not entirely been dispelled and
because there are worries, also, about particular
kinds of fully manufactured goods — the so-called
“high-technology’’ items. Those misgivings are only
slightly illuminated by the evaluation noted above,
since industrial categories in the data employed are
generally not differentiated in satisfactory fashion. For
example, one could form a superficial impression of
the ‘‘gainers” and "losers’” with respect to implied
self-sufficiency by looking at the 20 main industrial
sectors as groups (Table 8-11). On that basis it is
certainly clear that the overall gainers — wood indus-
tries, paper and allied industries, and petroleum and
coal-product industries — are involved more with the
output of fabricated materials than with that of end
products. The overall losers — knitting mills, possibly
the clothing industries, electrical-product industries,
miscellaneous manufacturing industries, and leather
industries — are, with the single exception of the last
(which is hard to place), all end-product industries.
But the remaining 12 broad groups — the majority —
showed no change.

Table 8-11

Gainers and Losers in the Shipments/ADA Ratio
over the Period 1966-80, by Main Sector,
and Value of Shipments in 1980

1980
shipments
($ Millions)
Gainers:
Textile industries
Carpet, mat, and rug industry 651
*Miscellaneous textile industries, n.e.s. 638
Clothing industries
Fur goods industry? 221
Wood industries
Sawmills, planing mills, and shingle mills2 4,921
*Sash, door, and other millwork plants, n.e.s.? 813
Miscellaneous wood industries? 395
Furniture and fixture industries
Office furniture manufacturers 383
Miscellaneous furniture and fixture
manufacturers? 554
Paper and allied industries
Pulp and paper mills? 10,998

Asphalt roofing manutfacturers 241
Miscellaneous paper converters3 1,170
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Table 8-11 (concl'd.)

1980 1980
shipments shipments
Primary metal industries Primary metal industries
Iron foundries3 465 Copper and copper alloy rolling, casting,
i 1
Metal fabricating industries Bk g SR
Wire and wire product manufacturers 1,459 Electrical product industries
Transportation equipment industries Manufacturers of small electrical appliances 268
Truck body and trailer manufacturers 973 l\/l:lr:\xl::i%t::rgse(i)\jer::usehold raiclio} and 250
i ildi irt
SpRuNaNdERa ' LiE Communications equipment manufacturers'.3 2,316
Nonmetallic mineral products industries Manufacturers of electrical industrial
Cement manufacturers 623 equipment? 1,575
Concrete product manufacturers 621 Manufacturers of electric wire and cable 1,112
Lime manufacturers’ 94 *Battery manufacturers 243
*Miscellaneous nonmetallic mineral product “Manufacturers of misceltaneous electrical
industries, n.e.s. 657 products, n.e.s. 684
Petroleum and coal product industries Nonmetallic mineral product industries
*Petroleum refining 14,522 Clay product manufacturers 201
*Manufacturers of lubricating oils and Abrasives manufacturers? 191
reases 220 . ; . )
Nglliscellaneous petroleum and coal product Che’?"ca' il ch‘emlcal product industries
. . Paint and varnish manufacturers 714
industries? 109 M : "
anufacturers of toilet preparations 492
Chemical and chemical products industries Miscellaneous chemical industries 1,588
i faitigeer:of el Matliader o Miscellaneous manufacturing industries
Manutacturers of plastics and synthetic . 9
: Instrument and related product
N:esmfs t it omeais l;gg manufacturers? 927
ATUIHEILTENS St TSRS GheDiCae : *Clock and watch manufacturers 118
Misceltaneous manufacturing industries *Orthopaedic and surgical appliance
Signs and display industry 197 manufacturers 118
All gainers 47 887 *Ophthalmic goods manufacturers 107
' *Toy and game manufacturers 271
Losers: *Broom, brush, and mop manufacturers 76
) *Pen and pencil manufacturers 62
Food and beverage industries 28706
*Miscellaneous food processors, n.e.s. 2,798 All losers .70
*D',St'”?”esl vse *Subcategories; the main categories have been omitted in these cases to
Wineries 161 avoid double counting.
Leather industries 1 Products of which Canada is a substantial exporter; the ratio of
Leather tanneries 196 exports to shipments averages over 20 per cent.
Shoettactori 604 2 Products of which Canada is a very substantial exporter; the ratio of
beplactones ) exports to shipments averages over 50 per cent.
Leather glove factories 36 3 Cases where the trend is not certain because of wide fluctuations
Miscellaneous leather product recorded over the period.
manufacturers 164 Source Department of Industry, Trade and Commerce, Economic
Textile industri Intelligence Branch, Economic Policy and Analysis, Manu-
exnieRnEs r'les . facturing Trade and Measures, 1966-80: Tabulations of Trade,
Man-made fibre, yarn, and cloth mills 1,282 Output, Canadian Market, Total Demand and Related Mea-
Cordage and twine industry 29 sures for Manufacturing Industrial Sectors (Ottawa: IT&C,
Cotton and jute bag manufacturers 144 1981).
*Narrow fabric mills 77
Knitting mills e P . p—
Hosigry mills 190 Much the same indication is given by viewing the
Knitting mills (except hosiery mills) 718 gainers and losers within each overall industry group
Clothing industries and adding up the score depending on a fabricated-
Men’s, women'’s, and children's clothing materials/end-products identification. Without
industries , 3,204 question, more of the gainers are to be found among
.Fou”qat'on grarmait L gty ol sectors predominantly producing fabricated materials
Fabric glove manufacturers 24 A .
*Hat and cap industry 41 (four) than among those mainly producing end
*Miscellaneous clothing industries, n.e.s.! 70 products (three); in the case of the losers, the reverse
Wood industries is apparent (one and four, respectively). Yet the other
Coffin and casket industry 34 eight industry groups are awkward to line up on this
Buraithne smd ftlrerindustries basis, either because they are difficult to classify or
Household furniture manufacturers 1,147 because they show no gaining or losing tendencies.
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Further, there are much less straightforward indica-
tors within each of the groups; for example, three
categories of chemical products are among the
gainers and three among the losers, and so on.
Moreover, the amounts of the gains and losses vary
considerably in different cases, so that one cannot
simply add up the categories class by class
(Table 8-11).

A similarly equivocal position may obtain with
respect to the high-technology industries. In our
analysis, we sought to isolate such activities on the
basis of some U.S. definitions; admittedly, however,
the correlation between Canadian and U.S. items was
somewhat arbitrary, and thus the results are tentative
(Table 8-12). Of the 14 main product categories thus
identified, only two (plastics and synthetic resins, and
industrial chemicals) were shown to have gained by
the ISS measure, while seven (three categories of
electrical equipment and four specialized items in the
miscellaneous group — all subcategories of scientific
and professional equipment) were among the losers.
The standing of the remaining five categories did not
change. The status of loser, however, was decidedly
uncertain in two of the most prominent categories in
that list (communications equipment and electrical
industrial equipment) because of their strong recent
performance. In any case, shipments of the two
gaining categories were more valuable in 1980 than
those of all the losing categories put together. So the
evidence of net loss is by no means unambiguous.

Ostensibly more troubling is a 1978 study by the
Ministry of State for Science and Technology, which
examined this issue in more detail than we were able
to do and pinpointed high-technology sectors with
much greater accuracy.® Depending upon the method
used, Canada’s trade deficit in the products of these
industries was shown to have risen between 1965
and 1976 from $588 million to $2.6 billion or from
$1.8 billion to $6.5 bilion (Table 8-13). Yet the
MOSST study did not note that, as in the case of end
products generally, these figures bore an almost
exact correlation to the trade itself: they increased
from 34.2 per cent to 38.0 per cent of all Canadian
trade in high-technology goods if one employs the
narrow definition or fell from 45.2 per cent to 42.1 per
cent if one chooses the wider specification. Cal-
culated in relation to all end-product trade or to total
merchandise trade, the deficit for these high-tech-
nology goods dropped or remained unaltered under
either definition. Unfortunately, MOSST has not
maintained the series up to the present. However,
some tentative work using a definition very close to
the wider of the two noted above has been extended
to 1981, and it shows a continuation of the trend:

Table 8-12

Shipments by the High-Technology Industries,
Canada, 19801

1980
shipments
($ Millions)
Machinery industries
Miscellaneous machinery and equipment
manufacturers 4,669
Office and store machinery manufacturers 800
Transportation equipment industries
Aircraft and aircraft parts manufacturers 2,226
Electrical product industries
Manufacturers of household radio and
television receivers 250
Communications equipment manufacturers 2,316
Manutacturers of electrical industrial
equipment 1,575
Chemical and chemical product industries
Manutacturers of plastics and synthetic resins 1,182
Manufacturers of pharmaceuticals and
medicines 1,198
Manutacturers of industrial chemicals 4,575
Miscellaneous manufacturing industries
Instrument and related products
manufacturers? 927
Clock and watch manufacturers? 118
Orthopaedic and surgical appliance
manufacturers?2 118
Ophthalmic goods manufacturers? 107
Sound recording and musical instrument
manufacturers? 120
Total 20,181

1 This is a tentative and very approximate list, using the categories in
Table C-1.

2 Subcategories of larger categories.

SOURCE Based on Ministry of State for Science and Technology,
Canadian Trade in Technology-intensive Manufactures, 1964-
76, Background Paper 5 (Ottawa: MOSST, July 1978), using
data from Department of Industry, Trade and Commerce,
Economic Intelligence Branch, Economic Policy and Anatysis.

while the deficit in technology-intensive manufactures
has widened further to almost $10 billion, as a
proportion of the two-way trade it has shrunk. On the
face of things, therefore, all that this means is that
Canada has always imported more of the most highly
sophisticated manufactures than it has exported; the
situation on that score did not change appreciably, in
relative terms, over the period examined by MOSST,
even though the absolute numbers naturally grew a
great deal. And subsequent evidence suggests at
least a stable position, and possibly even some
improvement, in respect of the relative performance
from 1976 to 1981.

In sum, the manufacturing sector has not withered,
and is not withering, in the face of increasing interna-
tional competition. Moreover, while Canada is gaining
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Canadian Trade in Technology-Intensive Products, Selected Years, 1965-81!

1965 1968 1971 1974 1976 1978 1980 1981
($ Millions)
Exports
DOC-2 566 1,000 1,134 1,682 2,128
NSF 1,105 1,697 2,099 3,582 4,448
PRG 1,186 1,612 3,116 3,652 6,150 10,244 11,917
Imports
DOC-2 1,154 1,860 2,288 4,390 4,739
NSF 2,931 3,940 4,861 9,407 10,909
PRG 3,232 4,124 8,098 9,564 12,993 18,869 21,472
Balance
DOC-2 -588 -850 -1,154 -2,709 -2,611
NSF -1,826 -2,243 -2,762 -5,825 -6,461
PRG -2,046 -2,512 -4,982 -5,912 -6,843 -8,625 -9,555

1 The three series were calculated on the basis of alternative definitions of high-technology trade:
DOC-2 adopted the second of two methods developed by the U.S. Department of Commerce;

NSF employed an adaptation of U.S. National Science Foundation data;

PRG derives from work currently under way in the Policy Research Group, Industry Branch, MOSsT.
SOURCE MOSST, Canadian Trade, p. 13; and Max Gassend, “Canada’s International Trade Performance of Manufacturing Industries by Levels
of Research Intensity,” draft report, Ministry of State for Science and Technology, Policy Research Group, Ottawa, November 1982.

in the exporting of fabricated materiais but not in
high-technology items, that is not to say that it is
losing, relatively, in the latter. The upshot of all this is
that Canada is a far cry from de-industrialization. In
our considered judgment, there is no evidence of this
process even beginning.

Exports and R & D Activities

Since the view is widespread that certain high-
technology exporting activities will prove essential to
Canada’s future economic success and security, we
think it worthwhile to ask whether these activities
could, in practice, be enhanced by government policy
initiatives. One method that has been proposed is
public funding of R & D in exporting industries.

Exports incorporating the very latest technological
features are viewed as especially valuable by virtue of
several peculiarities of relevance to Canada. First,
their pace of expansion has been faster in recent
times than that of exports of either primary commodi-
ties or the more conventional manufactured products.
Second, they seem to offer an opportunity to offset
undue dependence on resource-based materials as
the essence of Canadian shipments abroad - a
consideration that, despite what has been noted
regarding the spread of risk resulting from the large
number of major categories involved, still appears
worthwhile to some in light of the possibility that
certain of these resources may become exhausted.
And, third, they are in most cases skilled-labour-
intensive and thus capable of creating desirable
jobs.®

The notion that the promotion of exports should be
an active part of government industrial strategy thus
tends to converge with the common idea that foster-
ing high-technology industry must be a major element
of Canadian policy for the future. What is strange,
given the amount of enthusiasm in many quarters for
this nexus of concepts, is the absence of any appar-
ent evidence linking the support of research and.
development by government grants, loans, tax
rebates, or similar devices with the propensity of firms
to export. Obviously, government aid to R& D as an
indirect means of promoting exports would only make
sense if a clear relationship of cause and effect could
be shown and if the ratio between R & D funding and
export earnings were reasonably favourable. Yet no
one, until now, seems to have attempted to discover
whether such a connection exists.

Accordingly, we have sought to explore this issue.
Although the results are tentative, they do represent
a net addition to the understanding of what is
involved here. In the study specially commissioned for
this purpose, use was made of an earlier survey by
Council staff members that investigated various
aspects of innovation and technological change in
five industries: telecommunications equipment and
components; electrical industrial equipment; plastics
compounds and synthetic resins; nonferrous smelting
and refining; and crude petroleum exploration and
production.'® in particular, that survey had analysed
the characteristics and behaviour of firms with
respect to 283 major innovations, the firms having
been selected because of their success in coming up
with such innovations.
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The principal conclusion of the new study was that
the R& D expenditures of the firms sampled did, in
fact, show a positive correlation with export propen-
sity.” The finding held good, in most cases, whether
measured by the firms’ total activities or in terms of
their major products only, or simply in terms of those
products in which they had developed significant
innovations. It was arrived at by means of accepted
technigques of cross-tabulation and regression anal-
ysis, and it was checked in several ways to ensure its
validity. Thus the main point that was intended to be
tested appears to conform to the hypothesis:
strength in R& D, at least as calculated with respect
to the amount of money expended for this function, is
linked statistically to strength in export sales, and the
connection appears to be causal. For the total
sample, incremental spending of about 0.8 per cent
on technological innovation was shown to yield a
1 per cent increase in exports.

Unfortunately for the proposition that we are
discussing, however, the research found no measur-
able relationship between government support of
R& D activities in the private sector and effective
performance in export markets. Such a contradiction
leads us to question whether the tendency of the
firms that spend substantially on R& D to do well as
exporters might result from other factors — factors

about which we have insufficient data. Could it be
that “organizational factors™ or ““managerial leader-
ship’* contribute both to R & D intensity and to export
success? If there were another element of this kind in
the causal linkage, then governmental support for
research and development — “‘throwing money" at
private firms in general for those purposes — would
not, of itself, necessarily have any effect on exports.

Because of this doubt about the role of other
factors and the absence of a clear relationship
between public R & D funding and export propensity,
we are reluctant to suggest that government could
contribute to Canada’s position as an international
trader by supporting the R& D function rather than
the export activity itself. There is nothing conclusive
in this evidence, of course, since the data used in our
work relate to no more than a few industries and the
study undertaken covered only direct government
funding (as opposed to, say, a system of tax rebates
for R& D spending). Even so, as it is seemingly the
sole effort in this field, it has to be taken seriously. It
must be said, therefore, that its failure to detect
positive consequences for Canadian export trade
from governmental support to technological innova-
tion rather undermines the view that such an
approach constitutes a viable policy.




9 The Adjustment to Import Competition

The increase in import competition that has taken
place over the past two decades has had important
repercussions — both positive and negative — on firms
and workers in Canada. On the positive side have
been the gains from increased trade — in particular,
higher real incomes resulting from greater specializa-
tion, longer production runs, larger plant scale, and
an increase in productivity. On the negative side has
been the need for firms and plants to adjust to import
competition, with some even going out of business,
and for workers displaced by this competition to find
new jobs.

A Framework for Analysis

Trade and industrial policy play a crucial role for
those industries which face actual or potential import
competition. The problems caused by imports in such
industries as textiles, footwear, automobiles, and
steel are discussed in the media almost daily.
Increased tariff and nontariff barriers, assessment of
dumping duties, and voluntary export quotas are
often requested by the representatives of the affected
industries, and supported by their workers as well as
by the municipalities and provinces where these
industries are located. Government often responds to
such requests by complying, because it judges that
the social costs occasioned by rapid industry con-
traction are too high, especially where there are few
other employment opportunities. Nevertheless, the
danger with such a policy of creeping protectionism,
currently followed by many countries, is that the
gradual erosion of the liberal international trading
system could result in a substantial decrease in living
standards throughout the trading world.

The problems posed by import competition are not
likely to abate during the 1980s. In the late 1970s the
value of imports of goods and services was equal to
almost one-third of Canada’'s GNP, and 60 per cent
of the imports purchased from the United States, our
largest trading partner, entered duty-free.! With the
implementation of the tariff reductions agreed upon in
the Tokyo Round of multilateral negotiations, both of
these proportions are likely to increase during the

current decade, thus exacerbating the problems
occasioned by imports.

The Barriers to Trade

in any market, the act of voluntary exchange
between two nations will take place only if both
parties believe it to be mutually beneficial. The
existence of comparative advantages is the underly-
ing explanation for such gains through trade, as each
country specializes in what it can do best.

Governments restrict the flow of goods and ser-
vices between countries through a variety of policy
instruments, usually divided into tariff and nontariff
barriers to trade imposed by both Canadian and
foreign governments. Tariffs refer to the actual
customs and excise duties paid on the importation of
a good, whether they be ad valorem or product-
specific. Thus they are very explicit, visible impedi-
ments to trade. Nontariff barriers comprise a host of
policy measures intended to achieve similar results,
sometimes in a more indirect fashion. Some of the
nontariff barriers reveal a considerable degree of
ingenuity on the part of the importing countries in
their attempt to circumvent international codes and
agreements, such as those negotiated under the
General Agreement on Tariffs and Trade (GATT).
Examples include quotas, required standards,
procurement policies, and in some instances an
outright ban on the importation of a particular good.
At times, it is difficult to detect a nontarift barrier,
when a particular program, regulation, or law that is
seemingly unrelated to trade is used and supported
because it effectively constitutes an obstacle to the
entry of certain goods. Because of the successive
tariff reductions implemented in the 1960s and 1980s
as a result of the Kennedy and Tokyo Rounds,
nontariff barriers have become relatively more
significant in recent years.?

Usually, the impact of tariff and nontariff trade
barriers on the Canadian economy is seen as being
confined primarily to the traded-goods sector.® Most
of the service sector is thus excluded, although it
should be noted that in some service industries —
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such as banking, commercial aviation, and broad-
casting — the right of a foreign firm to compete with
domestic suppliers in Canada is restricted consider-
ably by public regulation,* and Canadian firms face
similar barriers abroad. Within the traded-goods
sector, we focus on the manufacturing sector, which
accounted for 20.7 per cent of GDP in 1978. The
exclusion of trade in raw materials (mining, forestry,
fisheries, and agriculture) from our analysis is justified
by the much lower level of trade barriers that exists in
the primary sector. For example, in 1970 the nominal
tariffs averaged 0.37 per cent in this sector, com-
pared with 10.31 per cent in manufacturing.® Never-
theless, trade barriers are significant in some parts of
the primary sector, particularly with respect to
agricultural products such as eggs, chickens, turkeys,
and dairy products, where severe import controls are
combined with supply management for the domestic
market. We discussed these problems in our earlier
report on public regulation and made a number of
recommendations to deal with them.¢

The effects of Canadian and foreign trade barriers
on the manufacturing sector fall into three broad
categories: the direct impact on specialization and on
income gains from trade; the direct effects on the
structure of trade, industry size, plant size, the length
of production runs, and the degree of competition;
and the indirect effect on the level of foreign owner-
ship. The indirect effect can, through the establish-
ment by transnational firms of subsidiaries in Canada,
reinforce the direct effects significantly.

Tarift schedules are usually structured in such a
way that the tariff increases with the degree of
processing (or value-added) that is embodied in the
good, thus favouring the importation of unprocessed
or semiprocessed goods over that of final or heavily
processed products. For example, an assembled car
is likely to have a higher tariff than a car imported in
kit form and ready for assembly, while strip steel to
make the car body is likely to bear a lower duty than
the car, either assembled or in kit form. This tariff
structure is designed to promote the manufacture of
end products behind the tariff wall. The final output of
an industry receives higher tariff protection than the
inputs and components, thus enabling the industry to
price its output up to the tariff and increasing its
value-added — that is, the difference between the
value of output and the inputs purchased from other
industries, which constitutes the returns to labour and
capital.”

One of the major objectives of tariff policy is to
create an industry where none existed before or to
prevent the demise of an industry that has become
vulnerable to import competition. To the extent that

imports are replaced by domestic production, indus-
tries that could not exist otherwise are able to survive.
Because this is likely to result in inefficiency and high-
cost domestic production, however, prices are likely
to be higher than they would otherwise be. This leads
to smaller market size, as consumers purchase less at
the higher price.

The Canadian market is small, compared with
those of the United States, the European Common
Market, or Japan, viewed individually. This is true with
respect to: 1) the length of production runs required
to minimize unit costs; 2) the total cumulative produc-
tion of a given product needed to realize all of the
economies of scale to be derived from learning by
doing — i.e., moving down the experience curve; and
3) the smallest size of plant required to minimize
production costs — the “minimum efficient size,” or
MES. Small, in this context, does not mean that the
MES could not be reached in Canada, as noted in the
preceding chapter. Rather, it means that only a few
(fewer than 10) MES plants could be accommodated.
At the same time, it will take many years for a firm to
realize the economies of scale generated by its
cumulated production volume. In addition, a number
of factors serve to fragment the market, with the
result that all of the potential scale economies in
production may not be realized. When combined with
the smaliness of the market, transportation costs lead
to regionalization, and product differentiation leads to
oligopoly — market control by a limited number of
suppliers.

Tariffs help to insulate Canadian producers against
competition from imports produced in much larger
markets by firms that are able to realize all produc-
tion scale economies. They enable Canadian pro-
ducers to survive at scales and rates of output that
fall short of that level of efficiency. Thus they are one
of the major factors that permit the oft-cited short
production runs and suboptimal plant sizes that
characterize much of Canadian industry. Further-
more, to the extent that other countries also have
tariff barriers, Canadian producers are prevented
from offsetting the effects of a small domestic market
by exporting.

Competition is a major spur to efficiency. An
essential ingredient of the competitive market,
especially when a small number of firms account for a
large share of the output and their prices exceed
actual costs or the prices of potential alternative
sources of supply, is the threat that these sources will
enter the market. Tariffs reduce this threat by simul-
taneously limiting imports and new domestic pro-
ducers (since, by assumption, all countries impose
tariffs, a new domestic producer would have difficulty
in exporting and would thus be required to sell




exclusively in the domestic market). Such conditions,
combined with a relatively ineffective competition
policy, particularly in the areas of merger and
monopoly, weaken the competitive environment.

in serving a foreign market, a firm has the option of
either exporting or establishing a subsidiary. In the
case of U.S. firms wishing to do business in Canada,
exports are likely to be an attractive option because
of the geographical proximity of the two countries
and the language and cultural similarities between
them. Because a tariff barrier separates the two
markets, however, the choice between the two
options is weighted heavily in favour of establishing a
subsidiary in Canada. The tariff change, combined
with some market advantage enjoyed by the U.S.-
based firm (embodied in a patent, trademark, or the
reputation for a reliable and quality product), is likely
to lead to increased foreign ownership in the
Canadian manufacturing sector. The firm will have
already incurred the costs of developing a market
advantage in the United States; given the many
similarities between the two countries, the additional
cost of exploiting or adapting that advantage to
Canadian conditions is thus likely to be low. The
evidence on this is somewhat ambiguous, however,
reflecting the complexity of the factors that influence
investment decisions and the difficulty in using data
from the 1960s when investment decisions had taken
place much earlier.® At present, approximately 50 per
cent of shipments in the manufacturing sector are
accounted for by foreign-owned firms, mainly those
of U.S. origin.

As mentioned above, foreign ownership (an
indirect effect) is likely to reinforce some of the direct
effects of the tariff, particularly with respect to the
realization of economies of scale in production.
Because of its market advantage, the foreign firm is
able to command considerable brand loyalty and to
carve a niche in the market. This, combined with the
small costs of adapting its market advantage to
Canadian conditions, enables the firm to offset the
disadvantages of small scale and, at the same time,
to earn at least a normal rate of return. The Canadian
industry thus becomes, in certain instances, a smaller
version of its U.S. counterpart, with all U.S. leading
firms present. This is sometimes referred to as the
“miniature replica effect.”

Offsetting the scale inefficiencies that result from
foreign investment are certain facets of such opera-
tions that may increase efficiency, compared to a
situation where the tariff and exclusive Canadian
ownership prevail. First, as we have seen in an earlier
part of this report, technology transtfers may be much
more rapid through a parent-subsidiary relationship
than through arm’s-length transactions. Second, the
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foreign firm obtains its input and components from its
base country to a considerable extent. As a result,
scale economies may be realized, with the final
product using fewer resources than would otherwise
be the case. (On the other hand, such economies
might be dissipated because a greater number of
foreign firms would exist.) As this discussion implies,
the evidence available on the impact of foreign
ownership on productivity and efficiency is somewhat
equivocal.®

Trade Liberalization

Just as tariff barriers can increase, so can they
decrease. Since the Second World War, conscious
attempts to lower barriers to trade have been made.
While these efforts have taken a variety of forms,
perhaps the two most significant for Canada have
been the multilateral tariff reductions under GATT
(particularly the Kennedy Round in the late 1960s
and the Tokyo Round in the late 1970s) and the
bilateral (United States/Canada) arrangements
pertaining to defence equipment and automobiles.
Although we are mainly concerned here with the
impact of multilateral tariff and trade relaxations, it is
of interest to note that studies of the Canada-United
States Automobile Agreement show that substantial
increases in Canadian productivity have occurred
since 1965 as a result of the bilateral trade liberaliza-
tion. ™

Trade liberalization is likely to have the opposite
effect to that of the imposition of trade barriers, -in
that it can lead to income gains through trade and
specialization, realization of scale economies, and
increased competition. (In some cases, particularly
with respect to foreign ownership, the resuit is
ambiguous.) By and large, trade liberalization is likely
to lead, eventually, to higher real incomes for Canadi-
ans. The potential gravity of the transition or adjust-
ment problems that can arise must not be underesti-
mated, however. At one extreme is the possibility of
grave economic and social dislocation, as imports —
not only from the United States but also from the
newly industrialized countries (South Korea, Taiwan,
Singapore, Hong Kong, and Brazil, for example) —
replace domestic production over a wide range of
industries. The workers released from these industries
-~ textiles, footwear, automobiles — may well be
narrowly specialized or located in areas with few
employment opportunities. At the same time, the new
growth industries require different skills and may be
located in other areas. The upshot could be long
periods of high unemployment in some areas. On the
other hand, we must avoid the risk of exaggerating
the problems. There is a possibility that the transition
could be relatively painless if plants, both in Canada
and abroad, were to specialize in particular products
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— a situation that would result in increased exports
and imports, as well as in productivity gains. Such a
pattern of trade is referred to as “‘increased intra-
industry trade.”

A reduction in trade barriers need not imply a
drastic reduction in manufacturing, as the data in the
preceding chapter have shown. There are four
reasons for this.

First, one of the rationales for the introduction of
import tariffs is the “infant industry’’ argument: in
order to become competitive in international markets,
an industry must attain a certain size before it can
reap all the available scale economies; if imports are
allowed free access to the domestic market, it may
be very difficult to attain that critical size; by imposing
tariffs and sheltering the industry from import compe-
tition for a limited period, the critical size can be
reached, and the industry will become ‘“‘mature.” If
this argument has validity, then it can be assumed
that tariff reductions will have no adverse impact on
“mature’’ industries, since they will no longer need a
“lifeline.”’

Second, since the introduction of Canada’s tariff
structure, certain induced effects may well have
become practically irreversible. The situation with
respect to foreign ownership is particularly relevant
here. Having established a subsidiary in Canada,
trained its labour force, developed a market, and
gained an understanding of all the federal and
provincial rules and regulations, a foreign firm is
unlikely to sell out to a potential competitor in
Canada and revert to exporting from its country of
origin, simply because tariffs have fallen. There may
be closer integration with the parent company, in
order to reap economies of scale. In any event, it
should be added that an attempt to discern the
impact of tariffs on the level of foreign investment
could be made quite difficult by the presence of the
Foreign Investment Review Act.

Third, since tariffs were first imposed, a large
number of changes have taken place in the Canadian
economy. In general, markets have grown substan-
tially as a result of increases in income and in popula-
tion; the economy has become much more national in
scope; tremendous advances in technology have
been made; and the role of government has
increased considerably. These developments, com-
bined with the presence of foreign investment, have
undoubtedly altered Canada's comparative advan-
tage and enhanced its manufacturing potential.

Fourth, the present costs of Canadian manufactur-
ers include some that result from the presence of
Canadian and foreign trade barriers; such costs will
tend to be eliminated as Canada and other countries

move towards freer trade. In particular, trade barriers
may prevent an industry from achieving economies of
scale in production; in addition, they may directly
raise the costs of some of the inputs into the produc-
tion process.

Having said that tariff cuts may not necessarily
result in a drastic reduction in manufacturing, the
likely consequences of trade liberalization must
nevertheless be considered. Tariff reductions and
increased import competition have the potential at
least to trigger a series of intra- and inter-industry
responses. Intra-industry responses could result in
larger plant sizes; increased plant specialization and
longer production runs; mergers designed to take
advantage of multiplant economies of scale; and,
perhaps, increased exports. Inter-industry adjustment
could involve the movement of resources away from
slow-growth industries, where Canada has little or no
comparative advantage and suffers from the effects
of import competition, to industries with the reverse
set of characteristics. The likely conduits for such
reallocation include firm entry, exit, and diversifica-
tion, either through mergers or through a shift of
resources within firms across industry boundaries.

These responses to the stimulus of import competi-
tion are likely to result in more-efficient industries and
firms, as well as in a more efficient pattern of speciali-
zation among firms and products. In other words, the
more competitive the market, the greater the spur to
efficiency. As a consequence, plants should move
closer to the minimum efficient size; the scale of
industry output should be less inefficient; particular
production runs should be closer to the optimum;
productivity in Canada should be closer to that in the
United States; and the pattern of specialization
should favour achievement of the highest possible
real-income level. The net result would be lower
prices and higher real incomes for Canadians.

In evaluating these responses and consequences,
several important factors should be borne in mind.
These are areas for potential government interven-
tion.

First is the time dimension: the jobs created by new
industries and by the expansion of existing ones may
emerge only after unemployment has occurred in
those industries which are most vulnerable to import
competition. In other words, even if trade liberaliza-
tion does lead to increased efficiency, there remains
the question of how long it will take for such benefits
to materialize. Much of the controversy surrounding
trade liberalization centres over whether unemploy-
ment in those industries which are hit hard by imports
will materialize long before expansion in other indus-
tries takes up the slack. Positive adjustment policies,
aimed at making the economy more flexible and




capable of adapting to change, may be required.
Adjustment then occurs mainly through changes in
the relative size and importance of industries (inter-
industry adjustment) rather than through increased
specialization within industries and plants (intra-
industry adjustment).

A second factor, related to the first, is the presence
of forces that inhibit or slow down the response of
firms to import competition. For example, an interna-
tional oligopoly may effectively prevent (or at least
slow down) entry into, or exit from, an industry slated
for expansion or contraction, respectively. The capital
used in any industry may be specific to that industry
and very durable, thus forming an effective barrier to
exit and redeployment of the resources. (In this case,
however, it might be socially optimal to contract the
industry gradually, since the capital is essentially
valued at zero.) If analysis permits the identification of
the areas where such barriers exist, then government
has a role to play by strengthening its competition
policy, for example, or by providing incentives for
persons to move out of slow-growth industries.

The third factor is the reaction of foreign- and
Canadian-owned firms to the stimulus of import
competition. There is evidence suggesting that
foreign firms react differently from domestic firms with
respect to entry determinants and diversification
patterns. Hence distinct patterns may also exist with
respect to import competition. For example, because
of the miniature-replica effect, some foreign firms
may disappear, but not their Canadian counterparts.

The Evidence on Tariffs and Trade

Our empirical analysis pertains to the 20 major
industry groups that comprise the manufacturing
sector. Naturally, each group encompasses a wide
array of industries, when measured at a finer level of
aggregation. For example, the food and beverage
group contains 18 industries, ranging from wineries to
poultry processors. !

The major groups differ considerably in their
economic significance, when this is measured by
value-added (Table 9-1). The advantage to using this
measure is that no double counting takes place (as in
the case of the value of output or of sales) and that
the contribution of all factors of production is con-
sidered.

The three largest groups (food and beverages,
paper and allied industries, and transportation

equipment) accounted for approximately one-third of

the manufacturing sector’s value-added throughout
the 1970s, while the five smallest groups (tobacco
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Table 9-1

Distribution of Value-Added, by Major Industry Group
in the Manufacturing Sector, Canada,
1970, 1975, and 1979

1970 1975 1979

(Per cent)

Food and beverages 14.7 14.0 12.8
Tobacco products 1.0 1.0 0.8
Rubber and plastics 2.8 2.6 29
Leather 1.0 0.8 0.8
Textiles 353 29 2.8
Knitting mills 0.8 0.8 0.6
Clothing 3.1 3.0 3.0
Wood 3.8 4.5 6.4
Furniture and fixtures 1.8 1.9 1.7
Paper and allied products 8.6 9.1 9.1
Printing and publishing 49 510 48
Primary metals 84 7.8 7.9
Metal fabricating 8.4 8.6 7.8
Machinery 57 5.2 5.4
Transportation equipment 9.9 10.2 11.2
Electrical products 6.4 6.5 5.8
Nonmetallic mineral products 3.5 3.9 315,
Petroleum and coal products 1.7 2.3 2.3
Chemicals and

chemical products 7.0 6.9 7.4
Miscellaneous manufacturing 31 3.0 2.9.

All industries 100.0 100.0 100.0

SOURCE Based on data from Statistics Canada.

products, leather, knitting mills, furniture and fixtures,
and petroleum and coal products) accounted for only
6 to 7 per cent. The most significant increase in the
relative importance of major groups was seen in the
wood and transportation equipment industries, with
food and beverages showing the greatest decline.
Several industries showed no clear trend upward or
downward.

Tariffs

Nominal tariffs refer to the actual customs duties
payable on imported goods, as listed in the tariff
schedule. The net effect of the nominal-tariff structure
on the protection afforded an industry’s output is an
increase or decrease in its value-added, compared
with a no-tariff situation. This difference, when
divided by the value-added with protection, is
referred to as the “effective tariff rate.”

Tariffs, both nominal and effective, for each of the
20 major groups are presented in Table 9-2.'2 For the
purpose of the table, nominal tariffs are defined as
the total duty collected for all of the items classified in
a given group, divided by the value of total imports
(excluding duties). Hence the nominal tariffs in the
table represent an average level, across many
different commodities or items. The effective tariff, as
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noted, is measured as the change in industry value-
added that results from elimination of the tariffs on
both inputs and outputs, divided by the value-added
with protection. Effective rates of protection will be
higher than the corresponding nominal rates if the
tariff schedule raises duties for each successive stage
of production to the end product. Manufacturing is
then protected more than the nominal tariff structure
would indicate.

For most of the 20 major manufacturing groups,
effective tariffs generally exceeded nominal tariffs
throughout the 1966-78 period. In three cases,
however — printing and publishing, machinery,
transportation equipment — the opposite was true. It
should be noted that both nominal and effective
tariffs were low in all three industries, compared with
those for all manufacturing, and that for two of them
(printing and publishing, machinery) the difference
between nominal and effective rates narrowed
considerably during the late 1960s and the 1970s. In
each case, particular circumstances explain the
difference. For example, the transportation equip-
ment group includes motor vehicles — an industry in
which, under the Canada-United States Automobile
Agreement, there exists ‘‘free trade’ in new vehicles
and parts, while replacement parts are subject to
duty. '@

Over the period 1966 to 1978, nominal and effec-
tive tariffs declined for the manufacturing sector
treated as a whole. Nominal rates fell somewhat
faster — by 34.5 per cent compared with 28.7 per
cent. This trend was reflected in most of the 20 major
groups, particularly for nominal tariffs.'* There were
few instances of continuously falling tariff rates in the
late 1960s and the 1970s, however, as most groups
showed at least one increase between 1966 and
1978. This reflects a number of factors. For some
goods, tariff protection may have increased. Others
were not imported as long as high tariffs were
assessed; trade was observed when tariffs were
reduced, thus leading to an increase in the duties
collected (although the tariff schedule had actually
been lowered). In sum, tariffs have declined, although
it has seldom been a smooth, year-by-year process.

A final indicator of the degree of trade liberalization
is the percentage of total imports not subject to
tariffs (columns 9 to 11 of Table 9-2). Overall, this
indicator rose during the 1970s, especially from 1975
to 1979. The same occurred for every major industry
group except two (rubber and plastics, and primary
metals), although declines were frequently
experienced between 1970 and 1975. Hence, not
only have tariffs (effective and nominal) declined, but
so also has the total trade that is subject to import
duties. These results are in accord with the general
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perception that the protection afforded the Canadian
manufacturing industry has decreased over the past
10 to 15 years.

Trade

Imports as a percentage of domestic disappear-
ance or consumption and exports as a percentage of
domestic production are likely to provide good
indicators of the adjustments required as a result of
changing trade patterns. Large increases in imports
are likely to be associated with industry shrinkage,
while industry expansion is probably the result of a
rise in exports. Adjustment may be somewhat
different where exports and imports increase simul-
taneously, requiring intra-industry rather than inter-
industry adaptation. Table 9-3 provides measures of
the significance of imports, exports, and intra-
industry trade. All three measures must be examined
together, since the intra-industry trade measures the
amount of trade that is of a two-way nature — i.e., the
amount of imports or exports that overlaps — with no
attention being paid to the significance of such trade
relative to the size of the industry or of the domestic
market.

For the manutfacturing sector as a whole, it can be
seen that the relative importance of imports
decreased between 1970 and 1979, after an increase
in 1975. At the individual industry-group level,
exports consistently exceeded imports in such
industries as wood, paper and allied products,
primary metals, and (except for 1970) petroleum and
coal products — all closely linked to, and drawing
upon, the natural-resource base that is considered to
represent Canada's comparative advantage. On the
other hand, imports were of considerable significance
in such industries as textiles, leather, knitting mills,
and electrical products.

Overall, and in many of the major groups, trade
liberalization resulted in increased intra-industry
trade: the ratio of imports to exports changed little,
but both imports and exports increased. In a few
trade-sensitive industries, however, imports grew
relative to exports — most notably in leather, knitting
mills, clothing, furniture and fixtures, and electrical
products. For these five industries, the negative
numbers in the last three columns became larger,
thus revealing that inter-industry adjustment took
place. For textiles, also considered a trade-sensitive
sector, the negative numbers became smaller in
absolute value from 1970 to 1979, which points to
intra-industry adjustment. Hence there were gains
from specialization across, not just within, industries.

The important point, however, is that none of the
changes involved is drastic, as shown by the figures
in the first three columns of Table 9-3. For textiles
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and knitting mills, imports rose very little as a propor-
tion of domestic disappearance; quotas may have
played a role here. For clothing and furniture, the
increases are sharper — from 6 to 10 per cent and
from 6 to 12 per cent, respectively — but they ema-
nate from very small bases. Only in leather and
electrical products did significant (though not all that
extensive) import penetration occur, with the level of
import penetration stabilizing in the late 1970s for
leather, perhaps because of import quotas. More-
over, increased export penetration also occurred for
four of these six industries, especially electrical
products.

The conclusions drawn from Tables 9-2 and 9-3
would appear to coincide with a priori expectations.
As tariffs tell worldwide, following the Kennedy Round
of the late 1960s and early 1970s, trade was stimu-
lated, and both imports and exports increased. This
interpretation is too simplistic a view of the world,
however, because there are other important factors
that determine trade flows. Indeed, it has been
argued by some that tariff levels and changes therein
bear only a weak relationship to imports.”™ For
example, the economy plunged into a deep recession
in 1974-75, following the OPEC oil price hike of
1973-74, before a period of expansion in the second
half of the decade. These events heavily influenced
the trade patterns that were observed during that
period. While the recession was a key factor leading
to a drop in exports and to slower import growth, the
subsequent recovery saw both imports and exports
increase. In sum, although changes in tariffs may
have an important influence on trade, they must be
viewed as part of the broader economic environment,
which is likely to be just as important, if not more, in
determining trade flows. '

The Adjustment Process

As the exposure of the Canadian manufacturing
sector to trade and competition increased during the
1970s, it is important to examine how these largely
external changes have affected the behaviour of
various economic agents. What has been the reaction
of firms and employees to this increased exposure?

Firms'"

Our analysis of firm adjustment is based on data
for 1970 and 1979, covering the firms that accounted
for virtually all of the employment in those years,
together with their ownership characteristics — i.e.,
whether they were foreign- or Canadian-controlled,
the identity of the controlling corporate entity, and so
on. Thus questions concerning the entry and exit of
firms — a reflection of resource reallocation — can be
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investigated. What was the extent of entry and exit?
What was the relative importance of plant scrapping
or divestiture for exiting firms and of plant building or
acquisition for new entrants? How does the
entry/exit process react to trade? Are the reactions
of foreign- and Canadian-owned firms different?

For our purposes here, firms within each industry
are divided into three categories: new firms, or
“births’” (those which existed in 1979 but not in
1970); exiting firms, or “‘deaths’ (those which existed
in 1970 but not in 1979); and continuing firms (those
which existed in both 1970 and 1979). The birth of a
new firm into an industry can occur in two ways: the
firm can build a new plant, or it can acquire an
existing plant. Similarly, the death of a firm can occur
in two ways: it can scrap a plant (demolish or aban-
don it), or it can sell it.

A surprising and little-known fact is that ‘“birth
rates’” and ‘‘death rates’ are very high. This is true in
the average Canadian manutfacturing industry (Table
9-4), but it is also true in other industries and in the
United States. As we shall see, the implications of
this single fact for the adjustment process are pro-
found. Consider Table 9-4 in detail. An average
industry had 88 firms in 1970. By 1979, no fewer
than 38 deaths had occurred (accounting for 31 per
cent of industry shipments in 1970), with 32 of them
being actual scrappings. At the same time, 25 births
of new firms occurred (accounting for 26 per cent of
industry shipments in 1979), with 22 of these occur-
ring through the construction of new plants. Bearing
in mind that these averages cover 141 industries, the
picture is one of an extremely dynamic industrial
structure, with literally thousands of entries and exits
over the decade. The turnover is enormous.

Table 9-4 shows that exits via plant scrapping
involved firms with relatively small employment,
compared with those firms where divestiture was the
chosen route — 55 and 206 employees, respectively.
Firms entering via plant creation were also much
smaller than those entering through acquisition.
Hence much of the burden of adjustment — in terms
of plant closings and openings — was on smaller
firms.

Given these high birth and death rates in the
normal course of events, the possibility emerges of
two extreme ways in which any particular industry
might adjust to the need for contraction or expan-
sion. Contraction could occur, in principle, either
through a rise in death rates (increased frequency of
exits via scrapping or divestiture) or through a
decrease in birth rates (decreased frequency of entry
via new plant building or acquisition). The first route
would be very painful, from a social point of view,
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Table 9-4

Number of Firms, Share of Shipments, and Firm Size for Three Categories of

Firms in the Manufacturing Sector, Canada, 1970 and 1979

Average per industry?

Number of firms

Firm size

Share of shipments {wage and salary earners)

1970 1979 1970 1979 1970 1979
(Number) (Per cent) (Number)

Firm category:

Entry (“births")2 246 26.2 113.8
By plant creation 2.7 14.0 5547
By plant acquisition LI 4.9 S 12.3 2279

Exit (“deaths”)? 37.8 30.7 113.9
By plant scrapping 32.0 16.2 54.6
By plant divestiture 6.6 o 14.5 — 206.1 S

Continuing firms* 50.3 50.3 69.3 73.8 271659 308.1

All firms 88.1 74.6 100.0 100.0 208.2 225.1

Firms present in the industry in 1979 but not in 1970.
Firms present in the industry in 1870 but not in 1979.
Firms present in the industry in 1870 and 1979.

OURCE Special tabulations provided by Statistics Canada.

s wn =

especially if scrapping dominated, relative to divesti-
ture. This route — plant closings — is probably in
conformity with the conventional picture of how
industries contract or die off. The second route —
decreased births — certainly has costs also, but if an
industry adjusts by building (or acquiring) fewer
plants than might otherwise have been the case, this
method seems intrinsically less painful, socially, than
plant closings. It becomes very important to know,
therefore, whether contracting industries become
smaller because death rates rise above normal levels
or because birth rates fall below normal levels. Some
combination of the two phenomena is also possible.
It is interesting also, though not as important from a
social perspective, to know whether expanding
industries become larger because of an increase in
the birth rates of new firms or because of a decrease
in the death rates of existing ones. Table 9-5 presents
the relevant information on these matters.

The final column shows birth and death rates in
percentage form. From 1970 to 1979, new entries
(births) were equal to 36 per cent of the number of
firms existing in 1970, while exits (deaths) were equal
to 42 per cent. Thus the death rates exceeded the
birth rates, so that the average number of firms fell
from 88 to 75. Notice, however, that surviving firms
were consistently larger, so that industries contracted
much less than the number of firms did.

The first four columns show (in the first panel) what
kind of firm adjustment occurred in each of these

Unweighted average across 141 four-digit industries; 26 industries were excluded mainly because they were in the miscellaneous category.

kinds of industries: declining, slow-growing, moder-
ate-growing, or fast-growing, respectively. The first
remarkable feature of the table is that death rates in
all four categories are much closer to the Canadian
industry average than are birth rates. This means that
the brunt of the adjustment to changing industrial
fortunes — good or bad — occurs through changing
birth rates of new firms rather than through changing
death rates. That is an important result, and it is
significant enough to be worth looking at in more
detail.

On the entry side, in declining industries the birth
rate was only 27 per cent, compared with an all-
industry average of 36 per cent; in other words, it was
lower than the industry average by 26 per cent. On
the exit side, the death rate was 47 per cent, com-
pared with 42 per cent; in other words, it was higher
than the all-industry average by only 11 per cent.
Thus the adjustment through reduced entry was more
than twice as important as that through increased
exit, for declining industries. For slow-growing indus-
tries, death rates were actually slightly below the
industry average, so that all of the adjustment
occurred through a fall in the birth rate of new firms.
Entries were 32 per cent, compared with the industry
average of 36 per cent. Moderate-growth industries
show behaviour that was very close to the industry
average, as one might expect. Finally, fast-growth
industries show the same death rate as the average,
but a much higher birth rate — 47 per cent versus
36 per cent.




The second panel of Table 9-5 also presents entry
and exit information, but as a proportion of industry
shipments rather than of the number of firms in the
industry. This panel tells an almost identical story, but
there is one exception: for industries in actual abso-
lute decline, the lower birth rate and the higher death
rate are now of almost equal importance relative to
the average, instead of the birth rate being more than
twice as important as the death rate, as we saw
above in the case of the number of firms. That means
that, in this case, the exiting firms had larger ship-
ments, on average, than the firms that failed to enter
would have had. But the main picture is confirmed:
the dominant mode of adjustment, whatever the
degree of contraction or expansion of an industry,
takes the form of shifts in the birth rates of firms, with
shifts in death rates playing a much lesser role.

The results are not, apparently, a quirk of Canada
in the 1970s. Very similar findings regarding job
losses and gains obtain when U.S. industries are
classified according to their growth rates. '

Table 9-5
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Some interest attaches also to whether domesti-
cally controlled firms fare better or worse than
foreign-controlled firms. The relevant information is in
Table 9-6. On average, Canadian-controlled firms
represent the vast majority of firms in an industry; by
virtue of this fact, they bear the brunt of the adjust-
ment that occurs, good or bad. They also show a
stronger tendency to exit by scrapping — a more
painful route than divestiture; at the same time, they
show a stronger tendency to enter via new plant
construction rather than acquisition.

l.et us consider now the determination of births
and deaths. The factors that influence entry and exit
are likely to be many and varied: industry profitability;
the level of research and development; the smallest
efficient plant size in relation to industry size; the cost
advantage of small plants relative to large plants;
industry concentration; the advertising-to-sales ratio;
trade exposure; increases in the size of the market;
and regionalism. We are concerned here with trade
and tariffs, and so the questions that interest us are:

Firm Entry and Exit in the Manufacturing Sector, by Industry Growth Rate, Canada, 1970-79

Industry growth rate’

Canadian
Decline Slow Moderate Fast average
(Per cent)

1 As a proportion of the number of firms in 1970:

Entry 26.6 31.9 35.8 46.5 36.1
By plant creation 19.0 25.0 27.9 37.1 28.1
By plant acquisition 7.9 7.3 9.8 11.3 9.2

Exit 471 40.4 40.8 42.3 423
By plant scrapping 38.4 31.3 29.5 31.4 32.2
By plant divestiture 10.2 9.8 13.7 12.2 11.6

2 As a proportion of industry value of
shipments in 1970:

Entry 25.8 26.9 37.3 62.0 39.5
By plant creation 12.3 16.2 17.9 36.0 21.6
By plant acquisition i35 10.7 19.3 26.0 18.0

Exit 40.7 28.0 28.7 28.6 30.7
By plant scrapping 23.9 16.5 11.6 154 16.2
By plant divestiture 16.8 11.6 17_1_____132 _____ 1_42__

Number of industries 26 36 39 40 141

Number of firms per industry:

1970 53.7 98.3 69.2 119.7 88.1
1979 44.8 79.1 60.4 103.7 74.6

Number of employees per industry:

1970 5,442 9,378 11,683 8,127 8,935
1979 4,744 9,238 13,222 10,528 9,874

1 Growth rates are for industry shipments. The annual rates for the four categories are as follows: decline, from 0 to -2 per cent; slow growth, from 0 to
2 per cent; moderate growth, from 2 to 4 per cent; fast growth, 4 per cent and over.
SOURCE J. Baldwin and P. Gorecki, with J. McVey and J. Crysdale, “Entry and Exit to the Canadian Manufacturing Sector: 1970-1979," Economic Council

of Canada, Discussion Paper 225, Ottawa, February 1983.
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Table 9-6

Firm Entry and Exit in the Manufacturing Sector,
by Ownership Status, Canada, 1970-79

Average number of firms per industry?

Canadian- Foreign-
controlied controlled

Firm category:

Entry? 204 3.9
By plant creation 18.3 22
By plant acquisition 24 2.0

Exit3 33.2 46
By plant scrapping 29.2 2.8
By plant divestiture 4.4 2.1

Continuing firms? 43.3 6.9

Total, 1970 76.6 1.5

Total, 1979 63.9 10.7

1 Unweighted average across 141 four-digit industries; 26 industries

were excluded mainly because they were in the miscellaneous
category.
Firms present in the industry in 1979 but not in 1970.
Firms present in the industry in 1970 but not in 1979.
Firms present in the industry in 1870 and 1979.

OURCE Special tabulations provided by Statistics Canada.

R X L)

What impact have changes in imports and exports
and in tariffs over the 1970-79 period had upon entry
and exit? Have foreign-owned and domestic firms
reacted differently?

Broadly speaking, one would expect that, other
things being equal, increases in imports would reduce
entries and increase exits, while increased exports
would be likely to augment the number of firms and
to slow down exits.

The opportunities available (or the adjustments
required), in terms of firm entry and exit, because of
increased trade flows in the 1970s were chiefly seized
upon {or borne) by Canadian-owned firms rather than
foreign-owned corporations. In general, foreign-firm
entry and exit reacted little to the growth in imports,
exports, and the size of the domestic market. This
does not necessarily mean, however, that foreign-
owned firms did not rationalize in response to
increased trade flows, but only that it did not take the

form of firm entry or exit. In particular, foreign firms.

may have made adjustments on a product-line basis
within a plant, but only on a worldwide basis or North
American basis. Such global opportunities are usually
unavailable to Canadian firms.

In contrast with foreign firms, Canadian-owned
firms reacted strongly to trade flows. Imports led to

less firm entry either by the building of new plants (an
indirect effect through a reduction in domestic
production) or by acquisition. Increased exports
resulted in increased firm entry, irrespective of the
method. These findings suggest that Canadian firms
bear the brunt of increased import competition; at the
same time, they are able to take advantage of
opportunities provided by increased exports. Thus it
could be argued that this rationalization process
should boost the domestic sector’'s competitive
position.

On the firm exit side, the evidence suggests that for
both foreign- and Canadian-owned firms the prime
determinant is a random process associated with the
number of firms in an industry. In other words, a fairly
constant percentage of an industry’s firms exit, with
other factors (such as those mentioned above)
playing little part. This result is consistent with the
finding in Table 9-5 that exits vary little by industry
growth rate.

Turning now to the impact of trade flows upon firm
exit, we find that as exports increase there is less exit
of Canadian-owned firms, but there is no impact on
foreign-owned firms. On the import side, for both
foreign-owned and domestically-owned firms, exit is
lower, the greater the growth of imports in the 1970s.
This result is counter-intuitive since as imports
increase, displacing domestic production, more exit is
expected to result. This suggests that some barriers
to rationalization are preventing resources from being
reallocated in order to increase efficiency and pro-
ductivity.

Our analysis of firm entry and exit and of adapta-
tion to changing trade flows can be summarized as
follows: rates of both firm entry and exit are astonish-
ingly large in the normal course of events, and they
open up the possibility of significant and rapid
adjustment, in principle, through changes in either the
birth rates or the death rates of firms. In practice, it
turns out, surprisingly, that the major adjustment
mechanism to variation in industry growth rates takes
the form of changes in birth rates, and this implies
that the conventional picture of a rather traumatic
adjustment process is somewhat misleading. Only for
industries that recorded a decline in real output over
the 1970s did increased death rates play a significant
role; and, even there, changes in birth rates domi-
nated on one measure and were of almost equal
importance on another. Canadian firms are in the
majority, and largely for this reason they bear the
brunt of the adjustment cost to increased trade flows,
but they also seem to have exploited the opportuni-
ties more.




Workers

The other side of the debate about the adjustment
of industry to increased trade focuses upon the
employment experience of persons who are laid off
permanently, either because the plant where they
work shuts down or because it undergoes a perma-
nent reduction in activity. Of all the aspects of the
adjustment process, perhaps the most significant,
from a public-policy viewpoint, is the possibility that
considerable social and economic dislocation will
result from freer trade. Whole towns and regions with
few alternative local employment possibilities may
enter a long period of economic decline and high
unemployment, with workers being subjected to
lengthy and debilitating spells without work. The
costs in human suffering and output forgone are such
that the political authorities may find it difficult to
advocate freer trade in the vulnerable industries and
regions. Indeed, considerations of this nature have
recently led to increased trade restrictions in some
areas. It is therefore critical that the available evi-
dence on this point be carefully considered in the
light of the significance of this aspect of the adjust-
ment process.

In 1877 and 1978, the Department of Industry,
Trade and Commerce (IT & C) undertook surveys of
several thousand workers laid off between 1974 and
1977 in three important import-sensitive industries —
clothing, textiles, and electrical products. ' While this
evidence pertains to a period when unemployment
rates were significantly lower than they are today, it
still seems to us to be relevant and important. Each of

Table 9-7
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the three industries was characterized, during that
period, by a moderate rise in import penetration, a
small drop in employment, and a modest decline in
domestic production. For example, employment in
the textile industry declined by 7.7 per cent, the
comparable figure for the clothing industry was
4.1per cent. An analysis of the results permits
discussion of several aspects of labour adjustment to
import competition: How long does it take to find
another place of employment? Does the duration of
unemployment vary by industry and region? Does it
vary by age and sex of worker?

In the 1977 survey, the workers who had been laid
off between 1974 and 1976 were divided into three
categories: withdrawn from the labour force;
employed; in labour force but still unemployed.
Overall, one-third fell into either the first or the third
category, while the other two-thirds found new
employment (Table 9-7). This pattern was found in
each of the three industries, although the proportion
leaving the labour force was somewhat higher in the
clothing industry. In fact, about 80 per cent of the
workers who had been made redundant in the 1974-
76 period remained in the labour force in 1977; and
of those who did, about 80 per cent had found
employment.

Although a worker may have been employed at the
time of the survey (1977), he/she may nevertheless
have experienced a long period of unemployment
after the layoff actually took place (1974-76). The
results of the survey showed that half of all those who

Labour Force Status of Workers Laid Off Following Trade Liberalization,

Three Industry Groups, Canada, 1974-76!

Laid-off workers who:

Had left the
labour force?

Had remained in the labour force and:

Were still

Had found a job? unemployed?

Total number

laid off Number % Number % Number %

Clothing 753 189 251 465 61.8 99 131
Primary textiles 2,664 456 171 1,772 66.5 436 16.4
Electrical products 879 145 16.5 524 59.6 210 23.9
Total 4,296 790 18.4 2,761 64.3 745 17.3

1 A number of workers who had been laid off permanently between 1974 and 1976 were examined in the Labour Force Tracking Survey, administered by
the Department of Industry, Trade and Commerce between June and August 1977. The samples are considered representative of all major layoffs (50
workers or more) in the three sectors in Nova Scotia, New Brunswick, Quebec, Ontario, and Manitoba. The samples were provided by firms that had
closed down their plant(s) or had reduced employment permanently but had remained in operation.

2 At the time of the survey.

SOuRce Department of Industry, Trade and Commerce, Economic Policy and Analysis Group, A Report on the Labour Force Tracking Project/Costs of

Labour Adjustment Study (Ottawa; IT&C, 1979).
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had remained in the labour force (i.e., the median)
had been unemployed between 13 and 16 weeks,
depending upon the industry (Table 9-8). For those
who had actually found work, the spell of unemploy-
ment was much shorter — between 5 and 8 weeks.
There was a small proportion (4 per cent) of workers
stil in the labour force, however, who recorded
unemployment spells of two years or more. It is
primarily this group that causes the average to
exceed the median substantially. In summary, most
of those who find another job after having been made
redundant do so quite quickly, but a small percent-

Table 9-8

age of apparently "“hard-core’” unemployed are still
without work two years after having been laid off.

The age and sex of laid-off workers are important
determinants of their labour force status, as Table
9-9 shows. Older workers are more likely than
younger workers to withdraw from the labour force,
and they are less likely to find employment if they
decide to seek another job. This result is not surpris-
ing, since older workers have the alternative of
retirement and are likely to be more attached to a

Duration of Unemployment for Workers Laid Off Following Trade Liberalization,

Three Industry Groups, Canada, 1974-76"

Laid-off workers
still in the labour force?

Laid-off workers who
had found work?

Duration of unemployment

Duration of unemployment

Total Average Median Total Average Median
(Weeks) (Weeks)
Clothing 564 28 13 465 22
Primary textiles 2,208 29 16 1,772 21
Electrical products 733 25 16 524 17

1 A number of workers who had been laid off permanently between 1974 and 1976 were examined in the Labour Force Tracking Survey,
administered by the Department of Industry, Trade and Commerce between June and August 1977. The samples are considered representative of ail
major layoffs (50 workers or more) in the three sectors in Nova Scotia, New Brunswick, Quebec, Ontario, and Manitoba. The samples were provided

by firms that had closed down their plant(s) or had reduced employment permanently but had remained in operation.

2 At the time of the survey.
SOURCE IT&C, Labour Force Tracking Project.

Table 9-9

Labour Force Status of Workers Laid Off Following Trade Liberalization, by Sex and Age Group,

Three Industry Groups, Canada, 1974-76!

Laid-off workers who:

Laid-off workers remaining
in the labour force who:

Were still in
the labour force?

Had left the
labour force2

Were still

Had found work? unemployed?

Number % Number % Number % Number %
Sex
Male 1,959 88.0 268 12.0 1,666 85.0 293 15.0
Female 1,546 74.8 522 252 1,095 70.8 451 29.2
Age
Under 55 3,295 85.1 579 14.9 2,652 80.5 643 19.5
55 or over 211 50.0 211 50.0 109 51.7 102 48.3

1 A number of workers who had been laid off permanently between 1974 and 1976, were examined in the Labour Tracking Survey, administered by the

2

Department of Industry, Trade and Commerce between June and August 1977. The samples are considered representative of all major layoffs (50
workers or more) in the three sectors in Nova Scotia, New Brunswick, Quebec, Ontario, and Manitoba. The samples were provided by tirms that had
closed down their plant(s) or had reduced employment permanently but had remained in operation. The three industry groups are: clothing, primary
textiles, and electrical products.

At the time of the survey.

Source IT&C, Labour Force Tracking Project.

|
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particular locale — and thus to be less mobile. At the
same time, employers are probably more reluctant to
invest in the training of older workers who are likely to
leave the labour force in the not-too-distant future.

The problem of older workers who are laid off
because of import competition was addressed
specifically in the case of textiles and clothing (since
1972), as well as in that of footwear and tanning
(since 1979), by the introduction of pre-retirement
benefits. Each displaced worker who is at least 54
years old at the date of layoff and remains unem-
ployed is entitled, after unemployment benefits have
been exhausted, to a pre-set proportion (currently
60 per cent) of his/her average weekly insurable
earnings immediately prior to layoff. Such a benefit
continues to the age of 65 unless the worker finds
employment. Eligibility for such benefits applies to
workers who constitute part of a substantial reduc-
tion in the size of a plant because of import competi-
tion and who have had considerable past employ-
ment in the given industry — for at least 10 of the 15
years preceding layoff — and have been paid for at
least 1,000 hours for each of those years. The
officials administering the program report that
determination of layoffs that occurred because of
import competition was usually done fairly quickly. As
of October 1982, 1,405 claims had been allowed for
those in textiles and clothing and 81 for those in
footwear and tanning. Recently, with the passage of
the Labour Adjustment Benefits Act, pre-retirement
benefits may be applied to any industry that, in the

Table 9-10
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view of the government of the day, "is undergoing
significant economic adjustment of a non-cyclical
nature by reason of import competition.” We shall
comment further in the next chapter concerning
benefits and adjustment policies related to trade.

Men are more likely than women to remain in the
labour force (Table 9-9); they are also more likely to
find employment and to find it sooner. For example,
in the three industries surveyed (clothing, textiles, and
electrical products), half of the male workers who
remained in the labour force found employment
within 9, 10, and 5 weeks, respectively, while the
corresponding figures for female workers were 16,
27, and 25.

An examination of the sectoral and occupational
mobility of laid-off workers reveals that in all three
industries studied, a clear majority find employment
in other industries and/or occupations (Table 9-10).
In textiles, for example, only 10 per cent remained in
that industry, while 90 per cent changed occupation;
although for those who managed to remain within the
same industry and occupation, unemployment was
usually of shorter duration.

One final factor is the unemployment/employment
experience of workers in different provinces: Do local
labour market conditions affect the probability of
finding employment? More specifically, given the fact
that the trade-sensitive industries are located in
central Canada, is the unemployment/employment
experience of the typical worker worse in Quebec

Sectoral Mobility of Workers Laid Off Following Trade Liberalization, Three Industry Groups, Canada, 1974-76

Proportion of
workers who
found other work

Sector of new employment

Average duration of
unemployment prior
to finding other work

Industry left: (Per cent) (Weeks)
Clothing 37 Clothing 18
24 Other manufacturing 26
39 Services and other industries 23
Total 100
Primary textiles 10 Primary textiles 17
39 Other manufacturing 20
51 Services and other industries 22
Total 100
Electrical products 19 Electrical products 17
47 Other manufacturing 15
34 Services and other industries 19
Total 100

SOURCE IT&C, Labour Tracking Survey.
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than in Ontario? Table 9-11 shows, quite unequivo-
cally, that the answer is Yes. That being said, one
should not overlook the fact that the variations
attributable to sex, age, and overall labour market
conditions (represented by the unemployment rate
for prime-age males) can be just as important, if not
more $0, than interprovincial differences.

These findings must be viewed in perspective; in
particular, while the evidence drawn from the IT& C
survey points to relatively small changes resulting
from freer trade, the consequences could be much
worse, particularly in the present recessionary
environment, if tariffs and other barriers to trade were
removed completely. To what extent, then, can one
generalize from the results of the IT & C survey?

This issue concerns the relevance and universality
of the evidence. We believe that the evidence is of
considerable significance. Nobody is advocating that
free trade be implemented overnight; thus massive
dislocation and job displacement are not likely. The
evidence indicates that if gradual tariff reductions
continue to be made along the lines agreed upon
during the Kennedy and Tokyo Round negotiations,

Table 9-11

the layoffs that occur would likely be small, when
compared with the total labour force in the manufac-
turing sector. The number of jobs saved in the
manufacturing sector because of protection has been
estimated at 40,000 for 1978.2° Total employment in
that sector was 1.8 million in 1978, up 166,200 from
1966, when the Kennedy Round reductions began to
be implemented.?

The results of the analysis of the firm and labour
market experience in adjusting to greater import
competition do not suggest that the ‘‘doomsday
scenario”’ massive unemployment, increased
imports without any offsetting increase in exports,
and scrapping of plants — is near reality. On the firm
side, the most significant findings show that changes
in birth rates of new plants dominate changes in
death rates in the adjustment process. On the labour
side, adjustment is also less traumatic than might
have been thought. Indeed, as the Task Force on
Labour Market Development remarked, ‘‘although
the need for labour force adjustment is expected to

Duration of Unemployment for the Average Worker, Assuming Two Alternative Unemployment Rates,

by Age and by Status, Quebec and Ontario’

For workers aged:

25 years 45 years 50 years
Assumed unemployment rate
for prime-age males 4.5% 5.5% 4.5% 4.5% 5.5%
{Months)
Calculated duration of unemployment:
Quebec
Single workers
Male 2.2 4.0 23 3.7 6.9
Female 6.0 1.1 6.5 10.3 19.1
Married workers
Male 1.5 2.8 1.7 2.6 49
Female
Spouse not working 4.3 7.9 4.6 7.4 13.6
Spouse working 7.1 13.2 7.7 12.3 22.6
Ontario
Single workers
Male 14 2.2 1.5 2.3 3.9
Female Shi/ 6.3 41 6.5 10.8
Married workers
Male 1.0 1.6 1.0 1.7 27
Female
Spouse not working 20 4.4 2.9 4.6 7.6
Spouse working 4.5 7.4 4.8 7.7 12.7

1 Itisassumed that the worker has an average education (about 9 years) and an average level of skill, was émployed 100 per cent of thetime priortothe
last separation, did not resign, and did not leave the labour force temporarily while he/she was unemployed.

SOURCE IT&C, Labour Force Tracking Project.




be great, a review of Canadian experience to date
indicates that Canadian workers have substantial
ability to adjust” [pp. 192-93]. An important caveat
must be mentioned with respect to women, older
workers, unskilled workers, and those with fewer
years of education — all of whom have greater than
average difficulty to adjust. On the other hand, most
workers do find jobs and display considerable
mobility between sectors and between occupations.

Efficiency Implications??

An important facet of the impact of greater trade
exposure is its implication for efficiency and produc-
tivity. Have the predictions of those who believe in
the efficaciousness of markets and the competitive
process been realized — namely, greater plant spe-
cialization, larger plant sizes, plants closer to the
minimum efficient size, and increased productivity?

Plant Specialization

One of the most persistent themes of the studies
on the Canadian manufacturing industry is that
production runs are too short because of the small-
ness of the Canadian market, lack of competition,
tariff protection, and other factors. In other words,
the typical plant produces too many different prod-
ucts. If tariffs are lowered, Canadian plants become
subject to competition from firms located in other
countries, such as the United States. Because they
enjoy a larger and more competitive market, these
firms are likely to realize all the scale economies
afforded by longer production runs. Hence Canadian
plants have to adapt to import competition by
lengthening production runs and reducing the number
of products per plant.

Because of the lack of data, it has been virtually
impossible, untii now, to come to grips empirically
with the question of product diversity. Most of the
earlier work, such as that conducted in the late 1960s
by Daly, Keys, and Spence on behalf of the Eco-
nomic Council,?® relied on the opinions of business-
men and other data gathered by interview, while later
work was conducted at the industry, rather than the
product or commaodity, level. The special data base
created for the Council makes it possible, for the first
time in Canada, to address the issue directly by
measuring product heterogeneity based on actual
*census plant’’ data.

Product diversity and length of production run at
the plant level were measured with the use of the
industrial commodity classification system, which
defines an industry in terms of the products or
commodities classified to that industry. Two levels of
the industry commodity classification were used to
measure diversity, with one system being two to three
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times as detailed as the other, as indicated by a
comparison of the number of commodities per
industry used in the two classification levels.>* The
measures of product diversity and production run
length attempted to capture both the number of
products manufactured in the plant and their relative
importance.

Over the period from 1973 (the first year for which
the output profile of plants on a product basis is
available) to 1979, the average length of production
run, measured in 1971 constant dollars at the plant
level, across more than 120 Canadian manufacturing
industries increased substantially, while product
diversity declined by several percentage points as
plants became more specialized. Hence, as output
grows, plants tend to concentrate on their existing
product lines.

In attempting to examine the influence of trade and
tariffs on product diversity and length of production
runs, a number of different factors were introduced in
order to provide the context within which trade and
tariff influences can be assessed. In industries cha-
racterized by high tariffs combined with high concen-
tration — industries where the impact of trade barriers
is often thought to be most pervasive — production
runs were shorter and product diversity greater.
Hence the tariff in these industries served to reduce
efficiency. Exports and imports usually resulted in
increased length of production runs and less product
diversity, but it was only in the early 1970s that this
influence was significant. Tariffs without concentra-
tion did not have the same effect in the early 1970s
as in the latter part of the decade. Finally, foreign
investment had no measurable impact on product
diversity and the length of production runs.

Relative Plant Scale

Just as familiar as the concern about short produc-
tion runs is the problem that plants in the manutfactur-
ing sector are too small to realize all the available
scale economies; they tend to be smaller than the
minimum efficient size. As with short production runs,
the tariff, combined with the small size of the
Canadian market, is believed to be responsible for
this suboptimality problem, and it is thought that
trade liberalization might improve the situation.

In discussing plant size, our attention was concen-
trated upon the size of larger Canadian plants relative
to larger U.S. plants. The latter were taken as the
indicator of minimum efficient size, since the U.S.
market, because of its size and competitiveness, is
not subject to the same constraints that result in
Canada’s scale and specialization problems. At the
same time, the geographical closeness of the United
States, combined with similar tastes, a common
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language, and significant U.S. ownership of Canadian
industry, ensures that the U.S. experience is relevant
to Canada. Finally, the United States is often used as
the benchmark with which to compare Canada’s level
of productivity.

Our tindings on relative plant scale — the ratio of
larger Canadian to larger U.S. plants — showed that,
on average, this ratio was, across 125 comparable
Canadian and U.S. manufacturing industries, approxi-
mately 0.7 during the 1970s. Thus there may be a
scale problem of some importance if cost disadvan-
tages are related to scale disadvantages, as many
suggest. One problem with such average ratios is the
implicit assumption that plants larger than MES
somehow offset instances where the converse is the
case. However, average or unit costs at greater than
MES are assumed to be constant. Hence, relative
plant scale is re-estimated but is set to unity in all
instances where Canadian plants are greater than
MES. The resulting averages are approximately 0.6.
This suggests that lack of appropriate scale is of
much more significance than simple averages imply.

The methodology used in examining the impact of
trade and tariffs on relative plant scale is the same as
that used above for product diversity. What are the
determinants of relative plant scale in 1970 and
19797 How did these factors change over the
period? What are the determinants of the change in
plant scale over the decade?

Our statistical analysis showed that one of the
major determinants of relative plant scale in 1970 and
1979, and over time, is the size of the Canadian
domestic market. The larger the market, the greater
the value of relative plant scale. The coefficient
attached to the market size variable implies that if
Canada were to form a bilateral free trade area with
the United States, the size of the market adjacent to
Quebec and Ontario would raise the mean value of
the relative plant scale index to unity; in other words,
larger Canadian plants would be, on average, the
same size as larger U.S. plants.

In addition, we found that tariffs lead to smaller
Canadian plant sizes compared with those of U.S.
plants, but only when they are high and combined
with high concentration, or with high concentration
and high foreign ownership. A decrease in tariffs
under such conditions resulted in an increase in the
relative plant scale. Exports in those industries in
which Canada has a comparative advantage appear
to encourage the building of plants closer to the MES.
On the other hand, increasing imports reduced plant
sizes in Canada relative to those in the United States.
A rationalization process appeared to be taking
place, whereby plants adapted to import competition
either by becoming small and specialized or by

disappearing. This could mean that as imports
increase, the industry in Canada consists of much
smaller plants assembling and finishing semifinished
imported products. On the other hand, the result may
indicate that government policies are hindering
adjustment by propping up an inefficient industry
structure. The available evidence does not enable us
to distinguish between these two explanations. In
sum, tariffs have had the expected impact, but only in
a restricted set of industries, while exports resulted in
increased plant size relative to the MES. As for
imports, they did not result in increased plant size,
but they did result in smaller plant size. This is con-
sistent with industry reorganization and specializa-
tion. Foreign investment had no measurable impact
on relative plant scale.

Productivity

The final efficiency indicator is the level of produc-
tivity — the relationship between inputs (plant and
equipment, raw materials, workers, and manage-
ment) and output. Productivity increases when output
increases without any change in the level of inputs.
Thus it is the primary factor responsible for increases
in the real living standards of Canadians, since each
unit of output costs less than before.

As with our examination of plant scale, we take the
United States as the benchmark against which to
measure Canada's productivity performance, in doing
our analytical work. Hence, we seek to explain
relative productivity across industries in the manufac-
turing sector by comparing net output per employee
in Canada with the corresponding figure for the U.S.
industry. Our data indicate that over the 1970s,
Canada’'s productivity, relative to that of the United
States, changed only slightly — a result consistent
with the findings of other observers. This does not
imply that increasing trade or decreasing tariffs had
then, or have now, no effect on productivity, because
these are only two of many factors influencing the
evolution of productivity over this period. And our
analysis enables us, as we shall see, to isolate trade
and tariff effects despite the absence of such overall
changes in productivity.

The impact of trade and tariffs on relative produc-
tivity can occur in two ways. First, much of Canada’s
lagging productivity is considered to be the result of
inadequate scale and specialization. Hence, to the
extent that trade and tariffs influence relative plant
scale and produce diversity, they will have an indirect
impact on relative productivity. Second, trade and
tariffs may have a direct impact on relative produc-
tivity that is not related to scale and specialization or
that the variables used to proxy scale and specializa-
tion do not capture.




The empirical results show that relative plant scale
and product diversity both had the expected impact
upon relative productivity: the closer one gets to
optimal scale and specialization, the greater is the
relative productivity. Hence we find confirmation of
the first way in which trade and tariffs have an impact
upon relative productivity. This implies, for example,
that as market size increases or exports rise, the
relative plant scale will increase, causing a rise in
relative productivity.

Our analysis also enabled us to assess whether
trade, tariffs, and other variables had an influence
independent of that which occurred through their
effects in creating greater possibilities for exploiting
economies of scale and specialization. In general, our
findings indicated little additional impact. Two points
are worth noting, however. In industries characterized
by high tariffs and high concentration, relative
productivity was low. This may be a reflection of what
economists refer to as ‘‘X-inefficiency’’: although
production runs are shorter and product diversity
greater in such industries, the lack of competition
allows costs to rise well in excess of those implied by
the level of relative plant scale and product diversity.
Second, the larger the Canadian market, based on
the number of efficient-size plants that can be
accommodated, the greater the relative productivity,
even taking into account the influence of market size
on relative plant scale. Indeed, in 1979, where this is
found, market size swamps the impact of relative
plant scale, reflecting the difficulty in separating the
two effects. Hence, to the extent that trade liberaliza-
tion results in a large market size, relative productivity
will increase.

Conclusion

Three conclusions stand out. The adjustment
process that firms go through when industries con-
tract or expand is quite different from what we
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believe is conventionally assumed. On average,
natural turnover is very high across industries, with
the birth and death rates of firms being surprisingly
large. This means that adjustments to changes in
absolute and relative industry size could, in principle,
occur through changing either the birth rates or the
death rates. In practice, changes in birth rates are the
dominant route of adjustment. The social costs of this
mode of adjustment are less, in our view, than they
would be if changing death rates were the main
mode. Consistent with this, changing levels of trade
and tariffs do, by and large, affect the birth and death
rates of firms in the various industries, in the
expected directions.

As far as labour adjustment problems are con-
cerned, these also appear to be somewhat less
traumatic than could have been the case in principle.
The majority of displaced workers find work, mostly
in other industries, and the spells of associated
unemployment, while not exceptionally short, are not
exceptionally long either. That would seem to imply
that coping with labour adjustment problems in a
constructive way, through policy, may not be as
difficult as has been thought hitherto. And these
conclusions remain important and useful, in our view,
despite the fact that they are based on evidence from
the 1970s, when unemployment was much lower
than now.

Finally, the data suggest that the productivity gains
much touted in the free-trade literature of the 1960s
do, in fact, occur. The picture is not simple, and the
evidence is not completely clear-cut, but the brunt of
it is that lowering trade barriers does, in general, yield
higher productivity, larger plant sizes, longer produc-
tion runs, and lessened product diversity.
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The threat to growth in living standards resulting from
the productivity slowdown makes any income gains
from trading more valuable than ever before. Even so,
it is far from easy to arrive at a balanced view of the
record and the options for Canadian international
specialization and trade. At one extreme, some
people argue that we have come close to the best of
all possible worlds by exploiting the postwar oppor-
tunities of reduced trade barriers, which have led to
the expansion of trade relative to output, real income,
and productivity gains, and to participation in a wide
range of exporting and importing activities — though
with a net export balance in resource products and a
net import balance in highly manutactured goods. At
the other extreme, there are those who claim that we
have fallen far short of the ideal and that we have
done too little in pushing exports of highly manufac-
tured goods; in their view, the record is one of
worsening export balances and increasing imports in
these goods, and Canada may even face de-industri-
alization if we do not mend our ways.

Our own interpretation suggests neither of these
extremes. Canada has shared in, and benefited from,
the increase in trade and specialization that has been
boosted by the reduction of trade barriers and other
factors such as the vast improvements in communi-
cations. Both the export share of Canadian produc-
tion and the import share of Canadian consumption
have risen. The range of goods and services exported
and imported by Canada has diversified greatly.
Highly manufactured goods occupy a prominent
place in this activity, with the balance on these
accounts being towards imports, although that effect
is not as large as suggested by some highly aggre-
gated statistical classifications. These developments
reflect many factors, including the Auto Pact,
defence-sharing agreements, trade promotion, the
size and structure of changes in trade barriers, the
development of world product mandating, the
successes and failures in Canadian innovation
activity, and so on. Sometimes the effects of these

factors are clear; sometimes they are not. It is against

this background that we consider the trade policy
stance that seems appropriate to us.

Exports

Nearly every country aims at promoting its exports
— in particular, those of manufactured products. The
basis for such policies and the emphasis that should
be put on them within the overall policy setting differ
a great deal from one country to another. For those
countries which have few resources and little agricul-
tural land, exports (predominantly those of manufac-
tures) are the only way to pay for imports, in particu-
lar food and resource products. Other countries have
found it difficult to obtain access to, or to build,
networks for exports in respect of which they have
developed comparative advantages. Some countries
see manufacturing as a preferable form of economic
structure for themselves but realize that they could
not industrialize successfully without export markets
for some of their products. While the desire to indus-
trialize is understandable and some of the efforts to
do so are worthwhile, there is a widespread tendency
to exaggerate the importance of industrialization
relative to other forms of development and to overe-
stimate the benefits that accrue from manufactured
exports, compared with other areas of specialization
and trade.

On the Canadian scene, in particular, there is a
school of thought that is very concerned about the
dependence of our exports on resources, on the one
hand, and about the threat of "‘de-industrialization’
as trade expands, on the other. There are significant
risks, in this view, of instability in export receipts
through time and of a drop in export earnings over
the long term, as resources run out. The proponents
of this interpretation hold that export policy should
therefore take cognizance of the need to shift the
industrial structure of our exports away from resource
dependence and to prevent deterioration, in the form
of a trend to de-industrialization, in both export-
oriented and import-competing manufacturing
industries. This would involve the stimulation of types
of exports other than resources (even in processed
form) — essentially those of manufactured products,
since service exports are minor. Often, a preference
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for high-technology manufacturing exports is also
expressed.

Evidence pertaining to these views was presented
in Chapter 8. We showed that the manufacturing
sector has performed rather well, on both the export
and import-competing sides. Significant changes
have occurred, but they could not reasonably be
interpreted as showing a trend either towards
increased dependence on resources in exports or
towards a withering of the domestic import-compet-
ing manutfacturing industries.

We consider, therefore, that the facts do not justify
policy emphasis on stimulating manufactured
exports, whether high-technology or not, more than
other kinds of exports. Such empbhasis would not
matter, of course, if it were costless. Since that is
unlikely, there is the risk that emphasis on manufac-
tured exports could create a production pattern that
would lower real incomes in Canada. This would be
the price for significantly moving away — unneces-
sarily, in our view, for the reasons given — from the
exploitation of our present comparative advantages
in exporting. Income growth is slow enough at
present, and income loss from unemployment is
serious enough, that this kind of inefficiency would
carry a high social cost. This view does not preclude
the possibility that occasional assistance — say, to
develop a clearly identifiable infant industry — might
be worthwhile at times. Rather than applying any
blanket policy, however, each such case should be
considered strictly on its own merits. Accordingly,

17 We recommend that government assistance to
exports, insofar as it is permitted under
Canada’s international trading obligations, not
discriminate among exports according to
whether or not they involve manufactured
products. This does not exclude other reasons
for assistance, such as the desire to develop
infant industries.

By ‘‘assistance” we mean not only direct subsidies
such as low-interest loans, which are permitted under
GATT, but also indirect help through programs, such
as those falling within the ambit of industrial and
regional policies, that are not explicitly proscribed
under GATT but can be appealed. Some examples
will help to clarify the scope of the recommendation.

Consider high-technology exports. In the section of
our report devoted to technical change, we recom-
mended that projects whose social benefits exceed
their private benefits receive government assistance
provided they would not otherwise be undertaken.
What our Recommendation 17 adds is that any high-
technology project that does not meet these two
conditions should not be subsidized simply because it
may contribute to manufacturing exports; nor should

it be given concealed assistance in other forms, such
as preferential procurement.

Consider also the subsidies given to firms at a time
when they need to become large enough to compete
successfully in world markets (the “infant industry”
case). Here, subsidies are warranted, not because
manufacturing exports are valuable as such but
because of the need to break into a market large
enough to permit the exploitation of scale economies
or of the need to acquire experience in the new field.
This may require selling outside national boundaries.

As a final example, consider government subsidies
for the promotion of Canadian products abroad. They
are warranted when the scale economies in the
provision of information to foreigners are such that no
individual exporter would find it worthwhile to do his
own promotion and government can provide this
service at less cost than can private companies. This
can occur when consular officials, already in place for
diplomatic purposes, have easy access to knowledge
that could only be obtained at great expense by
private companies. A subsidy is desirable in such
situations, not because manufacturing exports are
involved but because the social value of a certain
activity — the promotion of sales — exceeds the social
cost of undertaking it and there is not enough profit in
it for private firms.

Imports

In the area of import policy, the issues concern the
reduction or removal of trade barriers, the growing
volume of trade, and the effects of these develop-
ments on living standards, on the industrial structure,
and on adjustment costs. As with exports, we do not
believe that great concern is warranted over the
adverse effects that imports could have on Canada’s
industrial structure. Consequently, in considering
policy on imports, we focus our attention on how best
to balance the need to maximize improvement in
living standards against the need to minimize adjust-
ment costs as trade barriers fall.

The simultaneous reduction of trade barriers
through bilateral or multilateral action increases trade
volume and generates increases in real incomes and
productivity in Canada. At the same time, adjustment
problems arise because workers and businesses have
to move out of industries or product lines when
products are displaced by imports and into expand-
ing industries or product lines. The latter include not
only industries and product lines in the expanding
export sector but also those in industries of the
nontrading sector, where the demand for products
and services is stimulated by the higher real incomes
that the growing trade brings about.




An important issue is how best to balance the
modest income gains that result, for a large propor-
tion of the population, from lower trade barriers on
both the export and the import sides and from a
higher volume of trade, against the possibility of
heavy transitional losses for a smaller proportion of
people. This is not easy to do. Information on the size
and nature of the gains and losses would certainly
help in choosing the fairest course. Some relevant
information was presented in Chapters 8 and 9.

We found in Chapter 8 that the total volume of
trade, especially with the United States, has risen
considerably over the past 20 years. And we saw in
Chapter 9 that this increased volume has resulted in
considerable changes in the number and size of firms
in various industries. These adjustments have meant
that some industries have grown faster than the
average, while others have grown slower than the
average and some have experienced actual declines.
Our evidence showed that when an industry grows
more slowly than the average and its relative impor-
tance within the economy declines, this usually
happens through the least painful route. Typically,
there is a decline in the number of births of new firms
or plants, with very little change in the death rate.
Since “‘normal’’ birth and death rates can run as high
as 10 per cent a year, quite rapid adjustments in the
total size of an industry can be achieved in this way.
An industry that is still growing slowly but is neverthe-
less declining in relative importance because of
import competition shows an abnormally low number
of new business formations rather than an abnormally
high number of business failures.

The situation is a little harsher, but not greatly so,
in an industry that is actually contracting rather than
just growing more slowly than average. Here, the
death rate of plants does rise above normal levels,
but the adjustment still occurs mainly through a
decline in the birth rate.

The corresponding situation, from the point of view
of workers, is that foreign competition usually
involves the failure of new jobs to appear at the
normal rate rather than a rise of redundancies above
their normal level. Plants do close, and workers do
find themselves on the street, but the numbers are
much smaller than they would be if adjustments
occurred mainly through rising death rates of firms
rather than through falling birth rates. Understanding
this mode of adjustment is clearly relevant to one’s
assessment of the seriousness of the adjustment
process as a human and social problem.

Upon examining the evidence on the adjustments
that workers themselves have had to make in
response to redundancies in trade-sensitive indus-
tries, we discovered that about two-thirds of workers
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find new employment within a few months. The
majority find jobs within three months, and the great
majority within eight months. A substantial minority of
displaced workers fare much worse, however, and do
not find work within a reasonable period of time.
About one-third of those made redundant are in this
situation. Half of them withdraw from the labour force
altogether, while the other half remain unemployed
for a year or more. Older workers (those over 55
years of age) are more than twice as likely as the
average to join the ranks of the long-term unem-
ployed, and women are half as likely again as the
average. This evidence relates to the 1974-77 period
(see Chapter 9), when unemployment was much
lower than it is now. It is important to be aware of
this, as adjustment can be expected to be much
harder during a deep recession than at other times.

Looking at the efficiency gains from increasing
trade volume and declining trade barriers, we found
evidence that the changes of the past decade have
led to increasing specialization, lengthening produc-
tion runs, and a partial convergence of plant sizes in
Canada to the more efficient levels observed in the
United States. This suggests that significant gains
have recently been made in efficiency and real
income levels as trade has increased. How big the
gains are is not known with any precision. Had total
and mutual elimination of trade barriers already
occurred between Canada and her trading partners,
it is estimated that the gains would have been
between 8 and 15 per cent of GNP during the
1970s." As the Tokyo Round of tariff reductions
comes into effect, the gains to be expected from
further tariff reductions will, naturally enough, be
somewhat less than those estimated for the 1970s.
Although these gains may not appear to be very
impressive, they are very large both in comparison to
what other feasible policies might achieve and in
absolute terms. They are the equivalent of what used
to take roughly between four and eight years to
achieve through productivity growth.

With this background, we shall consider policy on
adjustment, and then policy on the appropriate
degree to which income gains should be exploited, i
at all, through further reductions in trade barriers.

Adjustment Assistance

When considering the evidence on adjustment as a
whole, we believe that it warrants some small but
significant modifications to the present policy on
compensation and assistance to those who suffer
most during any move towards freer trade. The
adjustment process is not as difficult for firms as
many had anticipated, but it could require a fair
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amount of new investment. Although a large propor-
tion of the expected financial needs could be met
through existing channels, the government might
stand ready to assist in meeting the peak demands
for investment capital that would emerge in any more
rapid trade liberalization. Some of the types of
programs required to assist the adjustment process
are already in evidence (including some of those
discussed in Chapter 6). In a previous report on
Canada’s trade policy, this Council noted that there
was then (1975) a bewildering variety of loans,
grants, technical assistance programs, and eligibility
conditions, which made it difficult for individual firms
to become familiar with all the programs for which
they qualified.?2 Moreover, there were often long
delays and uncertainties between the time of applica-
tion for assistance and the time of actual receipt.
Some progress has been made in simplifying the
process, but more could be done. Therefore,

18 We recommend that the wide variety of existing
programs for assistance to industry continue to
be re-examined, with a view to further reconcil-
ing their objectives and simplifying eligibility
conditions and provisions for assistance. This
review should also focus on the degree to which
there remains a need for further increasing
assistance to business firms as the country
moves towards freer trade — for such positive
adjustment purposes as the expansion of
distribution networks for exports and the
financing of shifts to new product lines, new
facilities, and new locations.

For workers, the problems are more serious than
for firms. And these problems will remain, even if
every attempt is made, by implementing Recommen-
dation 18 and by other means, to minimize the need
for adjustment by workers through positive adjust-
ment measures aimed at industry. Unemployment is
never pleasant, even though it does not last more
than a few months for the majority of the people who
are displaced in the trade-sensitive sectors; it is,
however, a very serious problem for about one-third
of those displaced. Substantial assistance is their
right. And, in some cases, direct assistance may be
required for the communities in which displaced
workers live.

There has been considerable improvement, in
recent years, in the programs designed to meet these
needs. Apart from the general social safety nets
(notably unempiloyment insurance), the recently
instituted Industry and Labour Adjustment Program
(ILAP) goes a long way towards helping those who
are displaced by economic change of any kind,
including that caused by increased import competi-
tion. We note that work is under way at the Depart-
ment of Employment and Immigration to improve

occupational demand forecasting; the labour adjust-
ment component is what concerns us here. In addi-
tion, training allowances have been made available to
firms and workers; a direct job-creation program
component has been instituted for workers in desig-
nated communities whose unemployment insurance
benefits have run out; a portable wage subsidy can
be obtained by workers aged over 45; and mobility
allowances have been generously increased.

in our view, ILAP already does much of what we
think should be done, and what we have to say is not
a criticism of this program. Rather, we wish to go
beyond it and to take into account the special case
of workers who suffer long-term unemployment
specifically as the result of policy-induced import
competition. Our reasons for wanting special com-
pensation in such a case combine principle and
practicality.

On the principle side, we believe that if a policy
deliberately used to benefit the majority also penal-
izes a small minority, then the latter deserves com-
pensation, as well as help in finding work. A policy
aimed at relaxing trade barriers, as presently
envisaged as part of Canada's future commitments
under GATT, is precisely of the kind that necessitates
this form of compensation. For this reason, the extra
funds for such compensation should come from
general taxation — i.e., at the expense of the gaining
majority.

As far as practicality is concerned, we wish to
remove, as far as possible, roadblocks in the way of
the substantial gains that are available to the majority
of the population as a result of freer trade. One such
roadblock would be the understandable opposition
from the small minority who, by becoming unem-
ployed for a long period of time, would stand to lose
a lot from freer trade. Compensation in the form not
just of vigorous efforts to help them find new jobs but
also of direct maintenance of their incomes until they
find work could be a practical and valid way to lessen
this legitimate opposition. Finding a new job is most
important, to be sure; but income preservation in the
interim is also desirable. Such income preservation
should be more generous than is possible through the
present unemployment insurance system, which in
any case does not cover everyone who is displaced.
it should also last much longer — perhaps until a new
job is found. Compensation to this extent is not
available under ILAP.

On the same grounds of policy-induced change
warranting special compensation, we believe that
more generous help in finding work should also be
given. For example, the special increased training
allowances and the portable wage subsidy might be
made available to all long-term unemployed workers,




if they are the victims of policy-induced trade compe-
tition, rather than to just some of them, as at present.
Bearing all these considerations in mind,

19 We recommend that, in addition to the assist-
ance presently available, special assistance in
the form of both direct income payments and
help in obtaining new work be given to those of
any age, in any industry or location, who, after
losing their job for reasons among which policy-
induced competition from imports played a
significant role, cannot find work within a
reasonably short time.*

The main difficulty with this recommendation is in
devising administrative procedures that can success-
fully define who is qualified to receive help in time for
the help to be valuable. Some experience has already
been gained under the pre-retirement benefit pro-
gram aimed at those in the textile, footwear, tanning,
and clothing industries. It would be a matter of
establishing an on-going investigation program to
examine all permanent layoffs with a view to discov-
ering whether the production of the firms concerned
was subject to increasing import competition,
whether the firms were losing business at least in part
because of that, and whether the increase in compe-
tition was, at least in part, the consequence of policy
actions aimed at reducing trade barriers. This could
perhaps be undertaken, in part, by the Labour
Adjustment Review Board. The difficulty in interpret-
ing the results of such an investigation might be
eased by erring on the side of generosity, especially
when particular communities are strongly affected.
The total number of people affected is small enough
that the cost to the country of substantial per capita
assistance would be much less than the gains that it
would receive through the increase in trade, even if
there were a significant risk that assistance might be
granted to some who, on a very strict accounting,
would not qualify for it. As noted above, we are not
so much recommending new assistance programs
but rather that existing benefits, such as those under
ILAP, be more generous to a certain group of people.

An objection might be raised against Recommen-
dation 19 on grounds of equity. It could be argued
that all workers, irrespective of the reason for layoff
and prolonged unemployment — recession, change in
consumer tastes, technological change, or import
competition — should be entitled to the same benefits.
This equity argument has merit, but we believe that
special assistance to trade victims can be justified if

*Mr. Hickey has registered a dissent with regard to this recommen-
dation. Mr. Kaplansky has also expressed some reservations about
Recommendation 19, and these have been endorsed by Mrs.
Goldenberg and Mr. Dalpé. Dissents and comments appear after
Chapter 10.
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the damage is known to be the result of deliberate
policy. In effect, the majority should compensate any
group that it insists should make sacrifices for the
greater good. The steps recommended should be
financed by the gainers from trade through an
increase in general taxation.

If those who are hurt seriously can be aided
selectively through ILAP and through the implemen-
tation of Recommendation 19, one might think that it
would be possible to achieve income gains for the
majority of the population by hastening the multilat-
eral or bilateral reduction of trade barriers, relative to
the pace determined under GATT. After all, as we
have seen, the adjustment problems for the remain-
ing workers and for the firms, are not so daunting.
Unfortunately, the situation is not quite that simple.

The Gains from
Trade Barrier Reduction

At the time of writing, Canada is experiencing its
highest unemployment since the Depression. Under
these circumstances, reducing trade barriers any
taster than planned at present would be very hard to
justify. At the same time, it would be equally hard to
justify a slowdown in trade barrier reduction, as some
have advocated in the face of the persisting reces-
sion. Not only might such a course contribute to a
trade war and lead to a rejection of the hard-won
gains that have resuited from years of general trade
barrier reduction, but those who maintain that
threatened industries and workers should be shielded
from the present pace of adjustment do not have a
monopoly on morality in this area. The majority, who
are feeling the pinch in private consumption from
eight years of slow growth, are also entitled to fair
treatment under economic policy.

The new evidence presented in Chapters 8 and 9,
which pertains to the 1970s, is highly relevant to
these issues. The implication of our findings is that
faster trade barrier reductions could have been
justified, since the reductions that were planned for
and made were probably based on unduly pessimistic
predictions about adjustment costs. Moreover, in the
face of the productivity slowdown, it is now more
urgent than before to achieve the real income gains
that trade can provide, as confirmed by our evidence.
On the other hand, the present high unemployment
makes adjustment costs higher today than they were
in the 1970s, since unemployment then was much
lower.

Balancing all these considerations is a judgment
call. Our judgment is that the new evidence and the
urgency of achieving income gains for the majority
jointly offset, at the present time, the effects of the
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recession in increasing the seriousness of adjustment
problems, compared with earlier periods. We think,
therefore, that Canada should stay firmly committed
to its current plans for reducing barriers to trade
under GATT. As a corollary to that belief, we urge
that temptations to institute new nontarift barriers,
even without breaking the GATT rules, be strenuously
resisted. Accordingly,

20 We recommend that the federal government
remain committed, for the time being, to present
plans for reducing trade barriers under GATT
and that it resist the temptation to create any
new nontariff barriers.

This recommendation is not otiose. Even holding
the line on present plans means that tariffs will
continue to come down, generating income gains and
adjustment problems. Pressures have arisen lately to
slow this process down, particularly through the
erection of new nontariff barriers or the strengthening
of existing ones. Our view is that the balance of
advantages lies with sticking, for the time being, with
the rate of liberalization previously planned for.

Our evidence shows that once the recession is
over, there will be a strong case for faster reduction
of trade barriers. Consequently, Canada should then
seek opportunities to review its present policy and to
hasten the pace of barrier removal. Accordingly,

21 We recommend that as soon as clear evidence
exists that the current recession has ended,
consideration be given to accelerating the

process of reduction of both Canadian and
foreign tariffs and nontariff barriers.

Despite much progress in recent decades, many
taritfs are still quite high. And nontarift barriers are
quite severe. Both kinds of restriction on trade
deprive Canadians of substantial potential income
gains that, we have argued, will be more than
enough, as soon as Canada enters a less recession-
ary economic period, to offset the adjustment costs
involved.

We conclude on a note of guarded optimism — so
guarded that it almost shades into pessimism. We
began this report by pointing to three ferocious
economic problems that Canada had to face over the
past decade. Inflation, we said, is coming down. As
we go to press, there are also faint but encouraging
signs that the deepest recession since the 1930s may
be subsiding.

But the productivity problem persists. Productivity
has not grown for eight years.

When the recession does end, sooner or later,
there will be a burst of productivity improvement,
leading to substantial gains in living standards. These
gains will supplement the even larger income gains
that will come from moving closer to full employment
and that would obtain even if productivity levels
remained unchanged. As yet, however, there is no
sign that the full-employment productivity level of the
economy will resume the steady enriching growth
that was so characteristic of the 1940s, 1950s, and
1960s. The possibility that this was a halcyon but
transient span of rapid productivity growth cannot be
ruled out. The consequences, measured in distribu-
tional problems and in forced revisions of expecta-
tions, could be profound.

What we have offered in this report is not a perma-
nent cure for this problem. We do not know enough
about the productivity slowdown to provide that. But
we have described ways to cope with the siowdown
for several years. Two broad kinds of policy have
been suggested. First, significant productivity
improvements can be made by revising government
policies that affect the process of technical advance.
We have stressed the need not only to do more R& D
but also to speed up the adaptation and diffusion of
new technology. We have stressed the need to
broaden policy perspectives and to look at the
service sector as well as the goods-producing indus-
tries, at nonmarket industries as well as market
industries. And we have stressed the need to apply
economically efficient criteria in deciding when,
where, and how to provide government assistance to
technical advance. Second, multilateral trade barrier
reduction can continue to improve living standards
and should be permitted to do so. Moreover, when
the recession ends, the opportunity should be seized
to accelerate the gains in living standards that will
come from this source.

If our policy recommendations are adopted quickly,
we are optimistic about living standard growth for
several years to come. Our optimism is guarded,
however, because delay for a short time could well
mean delay for a long time. As the recession ends,
income growth will be so large for a while that a
sense of urgency about the need to safeguard growth
over the longer term, through detailed policy revisions
in the areas of technical advance and trade, may well
be lost. Yet the need for these policies will not have
been eradicated simply because we will have
emerged from the recession. The best of all worlds
would be to have these policies as well as an end to
the recession; yet we fear that this may not happen
and that the good will become the enemy of the best.




Comments and Dissents

Comment by Mr. Kaplansky*

Although | still have reservations about some aspects
of the report's emphasis on measures to stimulate
productivity, | am particularly concerried that it has
not paid sufficient attention to the human element, to
problems of industrial relations, to meaningful consul-
tation and to the need for effective programs now to
ease the burden of change on particular individuals or
groups.

Technical advance and trade concessions cannot
be viewed in isolation from such problems. Certainly
they could lead to a loss of employment and income,
perhaps for fairly extensive periods and for fairly large
groups. The individuals who are most susceptible to
such hardship are the poorer segments of society —
women, older age groups, and the less skilled. It is
extremely difficult, frequently impossible, to find
alternative employment for them and/or retrain them.

It is sometimes argued that the above problems are
more imaginary than real. | disagree. These are real
problems for the people and areas affected. True,
adjustment is less of a problem during periods when
aggregate demand is high, unemployment is low, and
the economy is growing. But such is certainly not the
case today.

To mitigate the hardships caused by technological
change and trade concessions, it is imperative that
there should be a great deal of planning well before
the changes are introduced rather than after firm
commitments are made. Such planning should
include programs for retraining, mobility grants,
alternative job opportunities and, most important,
ongoing consultation with the groups which are going
to be affected.

Dissent by Mr. Hickey

Recommendation 19 would provide special assist-
ance in the form of additional income, training or
placement to individuals who have lost their job *‘for

*Mrs. Goldenberg and Mr. Dalpé wish to be associated with Mr.

Kaplansky's comment.

reasons among which policy-induced competition
from imports play a significant role, {and who) cannot
find work within a reasonably short time.”” | can
appreciate the sense of genuine concern for men and
women who have spent many years in an industry
and find themselves without work or adequate
income or alternative skills to adjust to other oppor-
tunities. But | find the recommendation, in its present
form, disturbingly imprecise and | question much of
the rationale for it.

In a changing and competitive society, continuous
employment cannot be guaranteed. In Canada, as
elsewhere, the foundations of income security are
built first on the labour force participation of more
than one family member, and then on the combina-
tion of unemployment insurance which, now that it
has been extended to farm workers has virtually
universal application with the exception of the self-
employed, social assistance and the various man-
power and employment programs administered at
federal and provincial levels. This recommendation
would give extra income and assistance to a special
group, the long-term unemployed, without demon-
strating that the existing services and entitlements to
them are sufficiently inadequate as to justify special
treatment.

While the recommendation is phrased in a general
way, the argument for it focuses more narrowly on
those who are displaced as a result of trade policy
initiatives. This somehow presupposes that those who
are thus displaced are in a worse situation than
others in Canada who lose their jobs because of
business  competition, domestic  technoiogical
change, or, for that matter, from foreign trade com-
petition which evolves without changes in government
trade policy. This worse condition remains to be
demonstrated. Moreover, the recommendation, if
adopted, could lead to a host of demands for special
treatment with individuals seeking additional compen-
sation based on some direct or indirect linkage to
trade policy. This is because trade policy not only
involves initiatives to increase trade, but also to resist
protectionist pressures. Does a trade strategy of
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firmly rejecting additional tariff or non-tariff barriers
justify additional special income and other assistance
for those who become unemployed? | believe it would
be distasteful to most Canadians to have some
unemployed, however much in trouble, accorded
special treatment over other Canadians equally in
trouble just because of a trade-related cause. More-
over, | think it is naive to suggest that the attendant
horrendous administrative difficulties of determining
who would or would not qualify could be resolved
case-by-case by a centrally-located Labour Adjust-
ment Review Board.

Much of the rationale for the recommendation lies
in the accompanying assertion that as a general
policy ‘‘the majority should compensate any group
that it insists should make sacrifices for the greater
good.” As a general proposition this position has
some validity, but in practical terms, it breaks down
on many fronts. For instance, should smokers be
compensated for not smoking, organized labour for
not striking, management for observing health and
safety practices, and other individual groups for
respecting regulations adopted for reasons of the
public interest? Universally applied, this principle
could mean that there would be virtually no group
without some special claim on the resources of the
governments. In my view, the numbers of individuals
and enterprises enjoying separate and special
entitlements is already sapping the individual initiative
and sense of self-reliance that has built this country;
and just as in an earlier recommendation, the Council
calls for a re-examination of various industry assist-
ance programs with the view to achieving greater
uniformity and simplification, so | believe it should
assert the use of unemployment insurance and other
existing assistance programs, modified if necessary,
rather than generating new assistance programs.

Finally, there is the matter of cost. We are on the
point of coming out of the worst recession in half a
century, with its tremendous financial pressure on
governments. The argument supporting Recommen-
dation 19 suggests that, if implemented, the addi-
tional costs would be relatively trivial. But given that
the recommendation includes not just those dis-
placed by trade policy, however interpreted, but all
those who ‘‘cannot find work within a reasonably
short time,” the cost implications for governments
are not trivial. Each month, for instance, over 50,000
unemployment insurance recipients exhaust their
benefits and each year about half a million Canadians
are unemployed for more than 6 months. Without
gainsaying the difficulties confronting these people,
and their need for assistance, we would be ill served
to believe that the remedial costs would be light.

Dissent by Mr. Lortie

The issues raised in this Council's report are both
timely and important for Canada. One cannot stress
too much the need to restore productivity growth in
order to improve the living standards of Canadians.
This country has a remarkable track record of caring
and sharing; however, one must face the fact that the
pursuit of such policies encounters increasing resist-
ance when the size of the pie remains static. Thus,
dedication to the goal of restored productivity growth
is in the best interest of all Canadians.

The evidence presented in Chapters 1 and 2 on the
slowdown of productivity growth in Canada during
the last decade illustrates the severity of the problem
confronting us. The fact that so much of this slow-
down remains unexplained is perplexing. The discus-
sion of the plausible explanations put forward illus-
trates the complexity of advanced economics.

In the section analysing productivity growth, the
report limits its discussion of taxation and welfare
programs to the question of the effects of personal
taxation and welfare programs on the worker ethic.
With respect to this narrow question, many disagree,
and | myself suspect that the eftects are more
significant than suggested. More importantly, how-
ever, it is necessary, in my view, to look broadly at
the relationships between taxation, welfare programs,
and total factor productivity growth. There are many
direct and indirect ways in which taxation and welfare
programs may affect productivity growth. 1 note that
the Economic Council is now engaged in a study of
taxation and the treatment of capital income. There is
no doubt in my mind that these issues are most
worthy of further investigation and that they are
relevant to future productivity and income growth.

To illustrate the importance of a broader approach,
let me raise some specific issues concerning these
relationships. The report indicates that once an
individual is at the workplace, he or she will not be
more or less dedicated in the accomplishment of his
or her task because of the rate of taxation. This is fine
and good, but the fact remains that first, the
individual must show up at work, and second, such
work must exist. Earlier work by the Council shows
quite conclusively that differentials in personal tax
rates, support programs, and the level of government
services influence migration in this country. Observa-
tion of a substantial displacement of mobile business
activities between certain large centres in Canada in
response to tax differentials also bears upon this
point. And what about the generation of funds for
risky ventures and the launching of new firms, which
depend on the amount of funds available and the net-
of-tax rewards derived from such activities?




As a member of the Council, | was very pleased to
learn that the Council would publish a report on the
subject of technology. Certain findings of this report
are very useful, and they provide a good basis for
some policy initiatives. In particular, { would stress the
importance of the following:

* Govenment policies should place considerably
more emphasis than in the past on the transfer,
diffusion and adaptation of new ideas, products, and
processes, wherever they originate.

» There exists an urgent need to increase the rate
of innovation in the non-market sectors of our
economy. Given the relative tranquility of such
sectors, shielded as they are from competition,
vigorous policies should be pursued to ensure that
productivity within them will increase in tandem with
that in other sectors of our economy.

¢ Multinational firms are responsible for a sub-
stantial amount of the transfer of new technologies
occurring worldwide. This fact has heretofore not
been given sufficient recognition in Canadian policies
concerning foreign investments.

On this latter point, | believe the report does not go
far enough. Since the second World War, Canada has
played a major role in the development of the present
international trade environment and institutional
setting. Our earlier liberal policies with respect to
trade are contrasted, however, with a relatively recent
restrictive stance towards foreign investments. Yet, in
this day and age both trade and foreign investment
are but two faces of the same coin. The fact that over
50 per cent of Canada's trade in manufactured
products with the United States is intra-firm furnishes
ample evidence of the significance of this phenome-
non. Such considerations and the results of the
research call for a serious reevaluation of the prem-
ises which underpin the now ten-year old policy
concerning foreign investment in Canada. Thus, | do
not think recommendation 6 and other related
analysis suggest the appropriate course for future
action. In my view, the Council should have been
more sanguine about the importance of foreign
investment in Canada, as well as critical of the
appropriateness of the Foreign Investment Review
Agency.

The report makes some valuable points and
provides useful evidence about certain aspects of the
generation and diffusion of technology in Canada.
Regrettably, it suffers from shortcomings, and
consequently, it does not constitute a balanced
contribution to an understanding of the innovation
process in Canada. There pervades throughout the
text, notably in Chapters 4, 6 and 7, an obvious bias.
In my opinion, Canada would be worse off if several
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of the policies on technology put forward in this
report were adopted.

These shortcomings of the report stem, in my view,
from a failure to provide, or to rely on, a good con-
ceptual model of the innovation process and, second,
from a lack of understanding of the working of firms
and technological markets. For instance, Chapter 4,
“The Generation of New Technology,” is primarily
organized around Schumpeter's work. In my opinion,
especially promising insights into the innovation
process come from more recent work, that of W. J.
Abernathy and J. M. Utterback, for example.

These two authors have developed a descriptive
paradigm of the dynamics of the innovation process
in order to explain differences in outcomes at the
level of the firm or of industries. They distinguish
“between product and process changes, and
between innovations which require change in many
facets of the firm and those which require only
modest change.”' A major characteristic of their
model is that it conforms to one's experience of the
innovation process in the business world and to the
behaviour of firms. Their findings lead to the conclu-
sion that, given the dynamic nature of technological
innovation, governments will have different effects on
innovation, depending upon the particular stage at
which a firm or an industry is in its development. As a
result, their conceptual model identifies many differ-
ent kinds of government policies required to cover the
total spectrum of innovation activities. In my view,
relying on such a broad model would lead to a more
comprehensive guide to future policy actions.

Admittedly, the report acknowledges in Chapter 4,
that “‘other factors influencing the generation and use
of new technology”’ have been the subject of sub-
stantial research in other countries. It is unfortunate
that after three years of study on technology the
Council was unable to incorporate the conclusions of
this work into its own analysis and policy prescrip-
tions. The irony is that the Council is publishing a
report promoting the virtues of diffusion of technology
and knowledge from whatever source, while it fails to
live up to this requirement!

Other shortcomings in the report concern the
section on contracting-out policies. The section in
Chapter 4 entitled “The Federal Contracting-Out
Policy’” is based on a study by A. B. Supano! and
D. G. McFetridge called ““An Analysis of the Federal
Make-or-Buy Policy.” The study provides a good
quantitative evaluation of the behaviour of various

1 W. J. Abernathy and J. M. Utterback, Technological Innovation
in a Dynamic Economy (New York: Pergamon Press), 1979.
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federal government departments in response to the
adoption of the make-or-buy policy. However, in my
opinion, the study cannot be used to make a judg-
ment about the impact of the policy on the ditfusion
of innovation in the Canadian economy, for the
reason that such an evaluation was not done. The
policy implications are not substantiated by evidence.
For example, one need only look at the impact of the
buy policy of Hydro-Quebec on the structuring and
emergence of Quebec-based engineering consulting
firms, which are competitive and have a strong
presence in world-wide markets. Also, a causal link
between contracting-out in the United States in the
1950s and 1960s and the start-up of new technologi-
cal firms (such as those in the Boston or Palo Alto
areas) is well documented. Moreoever, the notion
that a make-or-buy policy might have a ‘“‘structuring”’
or ‘'de-structuring’ effect on a particular industry was
not considered. A better understanding of the
dynamics of firms and industries in technological
markets would have led to recommendations taking
into account the benefits derived from an active
make-or-buy policy. Regrettably, this was not the
case. Consequently, | reject recommendation 14
since it does not rest on a fully informed assessment
of the impact of a more rigorous contracting-out

policy.

In addition, | cannot support recommendations 9,
10, 11, 12 and 13. These are derived from the
analysis contained in ‘‘Government Assistance to
Technical Advance” in Chapter 6. This analysis leads
to Byzantine conclusions and recommendations.

The report attempts to establish the rationale for
government support to R&D activities. This is a
legitimate issue. The consensus is that government
support is warranted because part of the benefits of
innovations and advances in knowledge will occur
generally in society and the original performer will not
reap the total return from its activities. The amount of
R & D that will be performed when relying solely on
the market mechanisms will be below the socially
optimal level. Government support is required to push
the level of R & D activity closer to the optimum.

The report accepts this rationale for government
support. However, it adds a new twist to the argu-
ment by contending that this wedge between the
private and social optimum can, and must, be
ascertained precisely for each project. Building on
this premise, it goes on to evaluate each government
subsidization program against that benchmark and
suggests that programs should be administered
accordingly. In my opinion, the logical conclusion of
the analysis in Chapter 6 is the termination of govern-
ment subsidy programs supporting R& D activities.
Government assistance to R& D can be delivered

through other mechanisms, including tax incentives.
Such a conclusion is not offered as a palatable
alternative in the report. Instead, the recommenda-
tions embody an approach which, in the final anal-
ysis, would obstruct the management of the innova-
tive process in firms, as well as the delivery of these
subsidies by governments. One cannot but despair
that such ‘‘Alice-in-Wonderland”' thinking would
rapidly lead to a nightmare of bureaucratic hurdles,
as well as to a web of requirements quickly defeating
the very purpose of the programs. Moreover, | believe
the analysis is too narrow in scope to provide a basis
for policy prescriptions.

First, the assessment of the various programs does
not include consideration of an evaluation by their
users. It is noteworthy that an independent survey
has shown that programs judged to be successful in
the report fare very poorly when evaluated by the
potential target firms, and vice versa.? A serious
evaluation would have attempted to understand the
reasons for such discrepancies.

Second, a better understanding of the realities
faced by firms and of the innovation process would
have recognized that a subsidy is equivalent to an
infusion of equity capital. In Intervention and Effi-
ciency, the Council said that there exists an imbal-
ance in the capital structure of small and medium-size
firms in Canada. Yet, small new ventures appear to
introduce a disproportionate share of product innova-
tions that create major threats to existing markets.
The relevant policy question is: How do we nurture
and accelerate this process in Canada? Japan has
the most complete set of government programs to
aid individual inventors, entrepreneurs, and new-high
technology firms. One of the most important charac-
teristics of these programs is the variety of ways in
which new small firms are offered assistance for the
start-up phases of new ventures. This should have
been taken into account in the report.

Third, thought has not been given in the report to
venture capital, as well as to the financing of R& D
activities and of new innovative firms in Canadian
capital markets.

Fourth, serious discussion has not been made of
tax incentives for R & D activities and, more generally,
of the taxation of start-up and risky ventures. For
instance, a major factor influencing the survival of
small firms is the tax treatment of the losses incurred
in their early years. The Council has already made a
recommendation on the subject in Intervention and
Efficiency, which was substantially adopted by the

2 Pierre Lortie et Roger Miller, Le défi technologique, Ordre des
ingénieurs, Montréal, 1979.




government in its last budget. This report does not
take into account such down-to-earth considerations
as the balance sheet of the innovative firm. In this
respect, the April 1983 Paper for Consultation
entitled “Research and Development Tax Policies”
holds much greater promise for the future perform-
ance of the Canadian economy.

Finally, the value of this report would have been
enhanced by other, more practical suggestions. For
example, the report demonstrates convincingly that
there exists a serious lag in the diffusion of innova-
tions across the country. The pattern appears to be
consistent and largely independent of a particular
innovation. Why is this? To what extent does the
relative weakness of truly national trade associations
in Canada account for such delays in the adoption
process? Canada is a very large country. The costs
to a business person located in the Atlantic Provinces
of attending seminars, meetings in Central Canada
are substantial. To what extent do such factors
account for our problems? What policies could be
adopted to bridge this ‘“fractionalization’ or ‘'seg-
mentation’ of the Canadian economy and thereby
substantially increase the flow of technical informa-
tion within various business sectors?

No new government bureaucracy is required to
accomplish such objectives. In this respect, France
has reaped significant success with its cooperative
research institute program, launched several years
ago. Funds are generally applicable to the industrial
sector and to transfer information and knowledge to
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firms. Some of these cooperative institutes have
taken up the role of “‘gatekeepers” for the firms in
their trade association, alerting these firms to new
developments from around the world that may be of
use to them. Apart from such a model, given the
particularities of Canada, the desirability of attending
trade or technical seminars would be enhanced by
better treatment for tax purposes. Consequently,
recommendations 4 and 5 should not be limited to
the service sector.

Another shortcoming is provided by the analysis of
the Patent System and recommendation 7. Clearly,
some of the points raised in the discussion are well
made. However, one would be more convinced about
the adequacy of the “solution’” put forward if the
evaluation of the Technical Information Service were
more vigorous and less self-serving. Moreover, what
about the fact that the majority of engineering and
science students do not even know how to conduct a
patent search! Could it be that a significant step
forward would simply consist of making the acquisi-
tion of such a skill mandatory in scientific and techni-
cal disciplines?

In summary, this report presents new evidence and
puts forward some interesting points concerning
technology that should be integrated into government
policies. Regrettably, these positive notes are much
too few. In the areas mentioned above, | do not
believe this report offers correct advice to govern-
ments on how to improve the innovative process in
Canada.




Recommendations

We recommend that federal and provincial policy
towards technical change put greater emphasis on
a) the adaptation of new ideas, products, and
processes already in use abroad but not in Canada,
and b) the diffusion of new ideas, products, and
processes, wherever they originate, to other firms
and regions in the country subsequent to their first
successful application.

We recommend that provincial governments allocate
funds to provide information that would speed up
the efficient adaptation of new techniques of
operation, whatever their country of origin, as well as
the diffusion of existing best-practice techniques of
operation within Canada, in the nonmarket industries
that fall within provincial or municipal jurisdiction —
mainly the hospital and medical-care, education,
and public-administration sectors.

We recommend that the federal Treasury Board
reinstate previous requirements for departments to
provide productivity comparisons within federal
government operations across the country and that
it use this information, as weli as information
gathered from abroad, in a renewed effort to spread
best-practice administrative techniques for the
federal government across the nation.

We recommend that trade associations in the
service sector adopt as one of their primary respon-
sibilities the collection and dissemination to member
firms of information on new ideas and best-practice
technology and management methods in use in
Canada and abroad.

We recommend that government financial assist-
ance be provided to service trade associations
specifically for the purpose of spreading and
diffusing to their members information on best-
practice technology and management methods,
whether found in Canada or abroad and whether
resulting from R & D or not.

We recommend that the Foreign Investment Review
Agency give considerably greater importance to the
introduction of new technology and the enhance-
ment of productivity, when considering applications
for new investment by foreign corporations.

We recommend that the Patent Act be amended in
order to give the Patent Office a mandate to
establish and operate a patent technical-information
service to promote innovation in Canada.
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We endorse the federal government's target of
raising R& D spending to 1.5 per cent of GNP by
1985, considering this a minimum requirement; and
we recommend that the target be disaggregated by
industry.

We recommend that subsidies be awarded to
technical innovation projects only when two condi-
tions are met:

a) the projects must be worthwhile to the country;
and

b) the subsidies must be necessary, in the sense

that the projects would not provide a reasonable
profit without them.

We recommend that subsidy program administrators
ascertain that subsidized projects are incremental
not only to the firm but also to the industry to which
the firm belongs.

We recommend that greater care be taken, when
assessing the benefits of projects that are actual or
potential recipients of R& D subsidies, to evaluate
the incrementality of the jobs created.

We recommend that there be two categories of
subsidies in the Defence Industry Productivity
Program. The smaller category should include
subsidies for specific projects that meet the two
conditions that apply to innovation projects subsi-
dized under other programs. The larger category of
subsidies should be aimed at keeping in the defence
production field certain firms that are deemed
essential but that might otherwise wish to leave it
because of insufficient profits. The subsidies should
be calculated to offset this insufficiency.

We recommend that where the object of a Defence
Industry Productivity Program subsidy is to ensure
that the recipient firm will remain in the defence
production industry, an appropriate board, respon-
sible to Parliament, be created to oversee the
relationship between the firm and the subsidy
program.

We recommend that enforcement of the federal
contracting-out policy be confined to those depart-
ments and projects where contracting out can be
expected to bring net benefits.

We recommend that the practice of setting perform-
ance standards rather than material specifications
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be more widespread. Federal departments, when-
ever possible, should define the ends and leave the
technical means by which performance standards
are met up to the firm(s) involved in the project. The
extent to which this is possible will be constrained by
the need for co-ordination when more than one firm
is involved in a project.

We recommend that the  Program  for
Industry/Laboratory Projects of the National
Research Council be broadened explicitly to inciude
transfers of know-how from the universities to
industry.

We recommend that government assistance to
exports, insofar as it is permitted under Canada’s
international trading obligations, not discriminate
among exports according to whether or not they
involve manufactured products. This does not
exclude other reasons for assistance, such as the
desire to develop infant industries.

We recommend that the wide variety of existing
programs for assistance to industry continue to be
re-examined, with a view to further reconciling their
objectives and simplifying eligibility conditions and
provisions for assistance. This review should also
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focus on the degree to which there remains a need
for further increasing assistance to business firms as
the country moves towards freer trade — for such
positive adjustment purposes as the expansion of
distribution networks for exports and the financing of
shifts to new product lines, new facilities, and new
locations.

We recommend that, in addition to the assistance
presently available, special assistance in the form of
both direct income payments and help in obtaining
new work be given to those of any age, in any
industry or location, who, after losing their job for
reasons among which policy-induced competition
from imports played a significant role, cannot find
work within a reasonably short time.

We recommend that the federal government remain
committed, for the time being, to present plans for
reducing trade barriers under GATT and that it resist
the temptation to create any new nontariff barriers.

We recommend that as soon as clear evidence
exists that the current recession has ended, con-
sideration be given to accelerating the process of
reduction of both Canadian and foreign tariffs and
nontaritt barriers.




Appendixes



A Tables to Chapter 6

Table A-1

Program for the Advancement of Industrial Technology: Summary Data on Subsidies,
by Recipient Industry Group, 31 March 1975

PAIT
Estimated commitments Projects Average
total cost PAIT PAIT
of projects Amount Distribution expenditures Number Distribution commitment
($ Thousands) (Per cent)  ($ Thousands) (Per cent)  ($ Thousands)
Mines 27,254 13,628 5.8 7,909 23 2.6 593
Gas and oil wells 12,818 6,409 2hila 5,343 6 0.7 1,068
Food and beverages 9,185 4,564 1.9 2,337 53 6.1 86
Rubber 1,076 538 0.2 300 9 1.0 60
Textiles 6,289 3,274 1.4 2,114 18 2.1 182
Wood 2,463 1,232 0.5 972 10 141 123
Furniture 350 175 0.1 144 2 0.2 88
Paper 11,751 5,853 24 3,328 26 3.0 225
Primary metals (ferrous) 13,222 6,612 257 3,880 18 2.1 367
Primary metals (nonferrous) 5,035 2,516 ithit 1,289 9 1.0 280
Metal fabricating 16,429 8,133 3.4 4,712 61 7.0 133
Machinery 99,086 49,522 20.9 18,897 140 16.1 354
Aircraft and parts 26,213 13,883 5.8 11,973 15 1.7 926
Other transportation equipment 26,650 13,189 5:5 7,495 52 59 254
Electrical products 119,794 60,757 257 43,417 139 16.0 437
Mineral products 6,005 3,002 1.3 1,760 19 2.2 158
Petroleum products 2,582 1,292 0.5 862 4 0.5 323
Drugs and medicines 5,313 2,657 1.1 615 14 1.6 190
Other chemical products 36,122 17,494 7.4 8,868 70 8.0 250
Scientific instruments 11,317 5,833 2.4 4,711 47 5.4 124
Other manufacturing 9,863 4,947 2.1 3,175 67 7.7 74
Utilities 8,732 1,842 0.8 1,173 13 1.5 142
Nonmanufacturing 17,066 10,278 43 7,781 57 6.5 180
Total 474615 237,630 100.0 143,055 872 100.0 273

Source Based on data from the Department of Industry, Trade and Commerce.
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Table A-2

Program for the Advancement of Industrial Technology: Summary Data on Subsidies,
by Province, 31 March 1975

PAIT
Estimated commitments Projects Average

total cost PAIT PAIT

of projects Amount Distribution  expenditures’ ~ Number Distribution commitment

($ Thousands) (Per cent) ($ Thousands) (Per cent) ($ Thousands)
Newfoundland = - - - - - =
Nova Scotia 2,606 1,304 05 293 1 k3 118
New Brunswick 831 415 0.2 257 4 0.4 104
Prince Edward Island 391 195 0.1 47 3 0.3 65
Quebec 138,428 68,866 29.0 35,492 231 26.5 298
Ontario 263,779 131,126 55.2 81,731 462 53.0 284
Manitoba 3,771 1,885 0.8 1,384 15 1.7 126
Saskatchewan 1,105 552 0.2 409 6 0.7 92
Alberta 16,369 8,092 3.4 5,883 46 5.3 176
British Columbia 47,335 25,192 10.6 17,462 94 10.8 268
Total 474,615 237,627 100.0 143,055” 872 100.0 273

1 There s an error of negligibte proportion in the data prepared by the Department for one province (unindentified), so that the sum of the figures in this
cotumn does not equal the total.

SOURCE Based on data from the Department of Industry, Trade and Commerce.

Table A-3

Enterprise Development Program: Contribution Project Approvals, by Industry Group, 1980-82

1980/81 1981/82
Number of Project Amount Number of Project Amount
projects cost authorized projects cost authorized
($ Thousands) ($ Thousands)

Gas and oil wells 1 2,140 1,070 = = S
Food and beverages 28 6,321 4,303 22 2,774 1,461
Rubber and plastics 32 4,497 2,786 10 651 458
Textiles 9 383 280 11 543 381
Clothing 38 1,449 1,031 22 646 475
Footwear 22 909 712 i 25 18
Wood 12 473 355 22 1,373 1,030
Furniture 30 1,303 977 33 1,050 805
Paper 6 799 455 4 114 86
Primary metals (ferrous) 6 573 198 = = =
Primary metals (nonferrous) 2 236 177 2 327 229
Metal fabricating 38 3,390 2,436 30 3,506 2,388
Machinery 103 13,714 9,577 123 81,044 39,684
Aircraft and parts 3 455 341 4 265 209
Other transportation equipment 32 73,976 38,302 30 7,009 4,420
Electrical products 109 39,907 26,060 153 173,755 56,086
Mineral products 8 947 624 11 2,475 1,823
Petroleum products - - - 2 272 185
Drugs and medicines 2 286 215 5 1,038 779
Other chemical products 13 5,135 2,669 15 5,290 3,007
Scientific instruments 13 6,822 3,616 5 2,040 1,205
Other manufacturing 40 2,494 1,871 69 5,515 4,067
Nonmanufacturing 2 194 145 2 482 362
Total 549 166,403 98,200 576 290,198 119,158

SOURCE Based on data from the Department of Industry, Trade and Commerce.
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Table A-7

Defence Industry Productivity Program:
Expenditures, by Program Component, 1969-79

Appendix A 147

Projects Expenditures
Number Distribution Amount Distribution Average value
(Per cent) ($ Millions) (Per cent) ($ Thousands)
Program component:

Research and development 199 329 292.8 69.0 1,471
Capital assistance 291 48.2 52.0 12.3 179
Source establishment 114 18.9 79.5 18.7 697
Total 604 100.0 4243 100.0 702

SOURCE Based on data from the Department of Industry, Trade and Commerce.




148 The Bottom Line

'90J3WWOD pue 8peJ | ‘ANSNpu| Jo Juswiedaq Sy} WOJ) BIBP UO paseg  30HNOS

'90edS0.9R 'A|3AISN|OX3 JOU INQ ‘AjuBWig |

0’004 0'o0t 069 6¢ce L8l 68l gcl 28y sdnoub ||y
0001t 000t y'06 00S 96 00S - = ajeulwlslapu|
0004 000t 000t 0004 i - = = swesboud aduayag
o000t 0’00t - = = = 0001 0'004 s1onpoid Jawnsuod pue a|nxa )
000l 000!t 4’99 8'Le 6'Le 8'0¢ Vit v'LS 1Sasnput uoneodsuel |
0001 0001 Lle L2 L2t 9'8¢e 2SS €9 S$alIsNpuUl 921Nosay
000t 0’00t 9'0t S L'e ¢l v'9S 508 Arsuiyoepy
000t 000t c'es 0'€s S 0L 80k 0oe $01U0J1D8]9 puek [BD1}08|]
000t 000t - = 868 (S c ot A&/ s|estway)
‘uonnquisig
(yuao Juay)
ole'vey ¥09 29.'e6e 661 6Sv'6L 145 6v0'2S 162 sdnousb )y
8EL'L 2 620'L L 601 L = = ajeuiwlgepu|
628 s 628 L o = = = swesboud aousjag
cig 14 o N = - cLe 14 sj}onpoud Jawnsuoo pue a|nxa]
oLe'98e v8e 8.6'061 29 08.'29 65 2ss'ee €91 1S81sNpu) uoneyodsues |
tog'e vi 29 8 98¢ 14 8ve'l 6 $8lIsNpuU) 8dinosay
€282 Ly v6L'E € Lve S 8EY'y %) Atauiyoep
S.6'OLL ive p01'96 e Lse'e 144 0z9'ctL Vi SO1U0J109(8 pue |BDI108I]
0.5'8 bL = - 269'L € 8.8 8 s|esiway)
dnoub Ansnpu
(spuesnoyy ¢) (spuesnoyy ¢) (spuesnoy] ¢) (spuesnoyy ¢)
salpisgns syoaloid salpisgns sjo8(oud satpisgns sjoeloud sapisqns sjo8(oid
jelo] JO Jaquinp 1B10 1 JO JaquinN 1810 ] 4O JagquinN 1ej0 1 JO JaquinN
1ejo asy juswysliqelss 8dinog aouessisse |ejde)

62-6961 ‘dnosg Ansnpu| Aq pue Jusuodwo) weiboiyg Aq ‘sauniipuadx3 weiboud A3AnoNpoay Aisnpu) EIVETTTg|

8-V 9iqeL




149

Appendix A

“gpeUED 4O (I9UNOD YJIB3SaY |EUOHEN 3y} WOJj BIEP UO Paseg  30HNOS

0004 Se6'ee 000t 16902 0’00l GLS'6L 0004 L16'L) 000t v6E'SH 0001 gLS'yi 000t £€60°v1 000t 18L'EL 1218

(75 669t (8°] sGe'tL S9 092'L €8 18%'L L'8 €S2t S8 Gee't 8'8 8€2' L c8 0EL’L BYi0
S'S e’ v'9 0Ee'L 8’9 L2¢€'L Ly 9t8 LS 0.8 09 Gi8 29 6.8 59 £68 sjedljnadsew.eyd
v'oL 6.¥'C ozt 68v'C Lot 896'L £6 999'L Lot 089't 8’0t 996G°L Sch 89.'L 6Vl §50'2 s|edlwayg
a € 10 cl €0 19 80 2sit Lt 85¢ Ll €62 8¢ 66€ A LEY wna|oJiad
v £ve St cog 6L 69¢€ 6t LvE [ 061t 6k 112 (4 80¢ 02 082 IUIW |e12WUON
0'6¢C 696'9 0'8e 96.'S 662 €40'S c8e 2L0'S 6’62 0£6'€ 2ee LLE'E g'ee 99l'e 9€d §g6e'e $21U04309|3
8’2 149 ve 68% Le €SS ge 14°14 2e (84 6t 892 6k 09¢ 0?2 LL2 uoneyodsues|
'8 LE6' L 09 Lye'L S'L 85t L 9L G9E'L 'L G8L'L S9 Sv6 L'S 108 9y S€9 Kisuiyoew
v'S 862t L'y vi6 A 119 €3¢ LIy Sl 9¢ge et S81 ‘L LE2 S 802 Buneouqey |e1on
L2 LE9 L'e t44°] €€ 6v9 44 8vL v'g 686 S'6 G8e'L ‘o8 s02' 155 S90°'L sielaw Arewld
[oR> 0L £y 868 oY (V) 1584 G9L 'S 98L L'S evL L's 14Y4 cL 266 Jaded
20 6€ €0 6S v'0 [+73 (N0] 8l - - 90 08 ot 14" 60 821 poom
S0 Skt 20 Ly 20 [44 v'0 Lz v'0 S9 v'o 09 [ 4Y 19, 10 16 s9|lixaL
ve €45 ve LOS 445 619 Se 129 67¢ (6144 4 69% 9¢ cle - [ 85y Jaqgny
S'ie 8GL's g'ee 8y9'y o've 969't oee 566’ 8'0¢ L02'€ £61 9082 [0R:]" FAZ-4 L'EL £88'L poo4
(yuao (spues (1uao (spues (3us2 (spues (yuao (spues (1uao (spues (1uao (spues (Juan (spues (3ud2d {spues

184)  -nouy)l §) Jed)  -nouyl§) Jed)  -noul§)  dad)  -noui §) Jad)  -noul §) 13d)  -nayl$)  Jad)  -noul §)  Jad)  -noyl $)

UONNG  JUNOWY  UONNG  JUNOWY  uONNG  JUNOWY  LOHNQ  JUNowy  UCHNG  Junowy  uonng  junouly uonNg  JUNOWY  uolNg  JUNOWY
-uisig -usia -s1g -1s1Q -u1s1g -u1s1Q -11s10 -u1s1g

28/1861 18/0861 08/6.61 6L/8L6L 8L/LL61 LL/916) 9L/5L64 SL/vLi6L

zg-v/61 'Asnpu| AQ ‘sainiipuadx3 :weiboid aoueISISSY UYdieasey |elisnpul

6-V @Iqel




150 The Bottom Line

"BPBUED JO (12UNOD YDJBASBY |BUCHEN 84} WO BIEP UO PaSEg  3OHNOS

000t S€6'€2 0’00t 169'02 000t S1S'6L 0’00t L16°LL 0001 v6E'SL 0001 8LS'vL 0’00t £€60'vL 000t 982'€L 1e1o L
8t LE9 L'e L¥9 2e €29 v'e 019 v'e 625 134 0€9 L'sS 14 LS 88/ suoneisossy
g9'6e 9¢gL'9 g'le 069'S L'oe 598'S vce €£8'S 1'9¢€ 2s9's L'ey 8LL'9 [A44 166'G Loy €ES'S abien
oLt L0V g8t 290’ 8'SlL 280'e ZvL L§S'2 691 8662 [AVA" 66v'c c9l 4.4 44} 2861 wnipsy
S§'SS sgz'cl 9'vS 882" L1L o'Ls Sv6'6 0'0S £€86'8 oey SL9'9 £'9¢ LL2'S v'9¢€ €eL's 8'6¢E £8Y'S lewg
192IS W4
L'e2 L99's 622 147484 6'Ge LS0'S (%214 950'S Lie S6.'v o'ee 06.'v 062 $80't 1’62 cLo'y ubreiog
€92 vie'8l (87772 L¥6'SL L'bL Pov'vL 61L 84340 689 009'0L 049 82.'6 0L 600°01 6'0L vLL'6 uelpeuey
diysiaumo
wuy 30 AyjeuoneN
(Jueo (spues (Juso {spues (yuao (spues (yuad (spues (yuso (spues (1uso (spues (1uao (spues (Juao (spues
18d) -noyy ¢} Jad) -noyy $) 18d) -noyy $) 18d) -noyy $) 184d) -noyy ¢) 18d) -noyy $) 18d) -noyy $) iad) -noyy §)
uolng  junowy  uopNQ  JUNOWY  UOING  junowy  UoNNg  junowy  uonng unowy  uoyNQ  Junowy  UOKNG  JUNOWY  UOHNG  junowy
-istg -3s1g -819 ptilel -ustg -is1q -uisig -81Q
¢8/1861 18/086 L 08/6.61 6./8L61 8L/LL61 L1/9461 9L/5461 SL/¥L61

28-v.61 '9ZIS wil4 Aq pue diysisumQ w4 o AljeuoneN Aq ‘sesnyipuadx3 (weiboid oursissy yoleasay [euisnpu)

0lL-v 8lqel




Appendix A 151

Table A-11 Table A-12
Program for Industry/Laboratory Projects: Technical Information Service:
Expenditures, 1975-82 Budget Allocations, 1977-80
(§ Thousands) 1977/78  1978/79  1979/80
1975/76 770
1976/77 2,084 (§ Thousands)
1977/78 4,438 Paylist 1,308 1,404 1,502
1978/79 5,988 P
1979/80 6.003 Nonpaylist 852 1,080 1,155
1980/81 8,882 Total 2,160 2,484 2,657
1981/82 15,000 Contributions? = 2503 750
Source Data provided by the National Research Council of Canada. Total 2,160 2,734 3,407
Minor capital 10 10 10
Person-years 55 55 55

1 Includes the cost of contracts with provincial research organizations
to provide TIS assistance in six provinces, and a research contract
with the Saskatchewan Research Council.

2 Contributions under the Science and Engineering Student Program
(SESP) extend TIS assistance to senior students undertaking short-
term projects in industry.

3 SESP got under way in October 1978; because students were unavai-
lable or already committed under co-op programs, only about half of
the 1978/793 allocation was spent, leaving a balance of about $123,000.

Source Data provided by the National Research Council of Canada.




B The Estimation of Inappropriable Benefits

We wish to illustrate, in a schematic fashion, how the
inappropriable benefits generated by a given subsi-
dized innovative project could be estimated.
Although the innovation described below is hypo-
thetical, it resembles one actually subsidized a few
years ago under the Enterprise Development Pro-
gram. As explained in Chapter 6, EDP has not
heretofore been administered on the basis of decision
rules that would be appropriate for programs of this
type. Consequently, certain essential questions have
not been put to the applicant firm (in this case or in
any other) nor have most of the associated projec-
tions been made. These questions are specified
below, and the information necessary to answer them
is provided. Then, hypothetical numbers are used to
ilustrate how the inappropriable benefits that could
reasonably be expected from such a project are
calculated. It will be seen that the requisite data
would not usually be unduly difficult to obtain.

The proposed project involves the development of
an improved method of producing a certain automo-
tive engine component. The basic questions that
program administrators must be able to answer
before deciding whether a subsidy should be
awarded to the applicant firm are as follows:

1) Does the firm really need a subsidy in order to
undertake this project? If so, what would be an
appropriate amount?

2) Are there reasonable grounds for believing that
this project will not pre-empt an analogous project
that is being carried on currently by some competitor
of the applicant firm?

3) |If a subsidy in the amount determined is really
needed, is the project likely to leave Canadians better
off than they would otherwise be?

An affirmative answer to the first question requires
evidence that, without a subsidy, the project’'s net
return to the applicant firm would be negative. The
estimation of this net private return requires risk-
adjusted projections of the project's future flows of
revenues and costs. These projections are identical in
nature to those which firms make routinely when

contemplating any significant investment activity. The
information required includes estimates of the total
cost of the project and of its implementation, of the
cost of producing its intended product, and of its
annual domestic sales volume over the years during
which significant sales can realistically be anticipated.
That implies that-if the project’s intended product
serves as an input into the production of some other
product, projections of that product’s future domestic
sales are also needed. Thesg _future flows are then
discounted, on the basis of g discount rate appropri-
ate to the firm, and the resulting present values give
the firm’s net private return from the project. A
negative net private return would, in this instance,
imply that a subsidy was needed in order to induce
the firm to proceed with the project and would
indicate the required amount of that subsidy. The
latter should be just sufficient to enable the firm to
earn its normal rate of return, as indicated by its past
performance. Few of the necessary projections were
made in the case of the actual project that resembles
this example, but they clearly could have been. Let it
be assumed that, if they had been made, a subsidy of
X dollars would have been indicated.

The answer to the second question requires some
knowledge of the main R & D activities conducted by
the applicant firm’'s competitors. In the actual case,
there was enough knowledge of the relevant industry
to permit the belief that no analogous project was
under way within it. There is evidence to suggest that
in many, if not most, Canadian industries, firms
engaged in substantial R& D activity usually have
quite a good idea of the general nature of the R& D
activities that are being carried on by their rivals.

The third question, which is the critical one for our
purpose here, involves the project’s inappropriable
benefits. Technically, the per-year inappropriable
benefits generated by this innovation may be defined
as

(P1 - Po)Q(1 - %2Kn)

where
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P, = the average price of a Canadian-pro-
duced vehicle prior to implementation of
the innovation by the industry;

P, = the average price of a Canadian-pro-
duced vehicle after implementation of
the innovation by the industry;

Q = the number of vehicles produced and
sold in Canada;

K= (P1 = Pg)/P1, and

n = the price elasticity of demand for
Canadian-produced vehicles.

There exists persuasive evidence, however, to
suggest that, for the types of innovations usually
subsidized by the programs reviewed, Kn will gener-
ally be very smali. Hence the rather difficult exercise
of estimating n is unnecessary, and reliable estimates
of the benefits per year can be derived by calculating
only (P, - P»)Q. Because the concept of such ben-
efits has not entered into either the rationale or the
administrative procedures of EDP or of any of the
other programs reviewed, the information needed to
calculate them was not gathered, although it should
have been. Purely hypothetical numbers and other
circumstances are therefore assumed below. The
necessary information consists, as was just indicated,
of the expected price reduction of the product from
using the innovation and of the expected annual sales
volume of that product. Much of this information is
already implicit in that used to estimate the innova-
tion's private benefits and need not be gathered
anew. Since here, too, flows are involved, an estimate
— admittedly arbitrary — must be made of the time
interval that would probably elapse before a similar
innovation would appear if the present project did not
go forward.

One year after the start of the project, products
produced by the new method will start to be delivered
to one Canadian automobile manufacturer with whom
the applicant firm has an arrangement. It is expected,
however, that within a few months all Canadian
automobile manufacturers will be able to obtain
similarly produced versions of the product from their
respective suppliers, who will be able effectively to
duplicate the new production method. It has been
estimated that by going ahead with this project the
applicant firm will succeed in expediting by two years
the implementation of the new production method.
The following additional estimates have aiso been
made:

1) The average price of a vehicle produced and
sold in Canada will fall, as a result of this innovation,
by $5;

2) Approximately 300,000 vehicles will be sold
annually during the year after next and during the
following year; and

3) the appropriate discount rate is 4 per cent per
year.

Thus the present value of the above flow of inap-
propriable benefits, amounting to $1.5 million annu-
ally for two years, which will start after one year and
continue for another year thereafter, is

$1.5 million
(1.04)2

$1.5 million

(1.04)3 $2,720,329

If this amount proves to be greater than the sum of
the subsidy ($X) and the various costs that arise from
delivering it, then the proposed project should be
regarded as serving Canada’s interests, and the
subsidy is warranted.




C Table to Chapter 8

Table C-1

Performance of Canadian Manufacturing Industries with Respect to the Ratios of Shipments
to Apparent Domestic Availability (ADA), Exports to Shipments, and Imports to ADA, 1966-80

Shipments/ADA Exports/shipments Imports/ADA
All manufacturing industries - Up Up
Food and beverage industries = Up Up
Meat and poultry product industries - - -
Slaughtering and meat processors = Up =
Poultry processors - - -
Fish product industry - Up Up
Fruit and vegetable processing industries - Up Up
Dairy products industry - - -
Flour and breakfast cereal product industries - - -
Feed industry - - -
Bakery product industry - - -
Biscuit manufacturers - - -
Bakeries - Up Up
Miscellaneous food industries - - -
Confectionery manufacturers = Up Up
Cane and beet sugar processors = - =
Vegetable oil mills - - -
Miscellaneous food processors, n.e.s. Down - Up
Beverage industries Down = Up
Soft drink manufacturers - - -
Distilleries Down = Up
Breweries - Up Up
Wineries Down - Up
Tobacco product industries - - -
Tobacco product manufacturers - - -
Rubber and plastics product industries - Up Up
Rubber products industries - Up Up
Plastic fabricating, industry, n.e.s. = - -
Leather industries Down Up Up
Leather tanneries Down - Up
Shoe factories Down Up Up
Leather glove factories Down Down Up
Luggage, handbag, and small leather
goods manufacturers Down Up Up
Boot and shoe findings manufacturers - Up Up
Miscellaneous leather products manufacturers Down = Up
Textile industries - Up Up
Cotton yarn and cloth mills = = =
Wool, yarn, and cloth mills - Up Up
Man-made fibre, yarn, and cloth mills Down Up Up
Cordage and twine industry Down Down Up

Felt and fibre processing mills = =
Fibre processing mills = =
Pressed and punched felt milis - -

Carpet, mat, and rug industry Up Up

Cotton and jute bag manufacturers Down -
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Table C-1 (cont'd.)

Shipments/ADA Exports/shipments Imports/ADA
Miscellaneous textile industries = = =
Thread mills = = =
Narrow fabric mills Down - Up
Embroidery, pleating, and hemstitch manufacturers = = -
Miscellaneous textile industries, n.e.s. Up = Down
Knitting mills Down = Up
Hosiery mills Down - Up
Knitting mills (except hosiery milis) Down Up Up
Clothing industries Down* Up* Up
Men's, women'’s, and children's clothing industries Down = Up
Fur goods industry Up Up Up
Foundation garment industry Down Down* Up
Miscellaneous clothing industry Down = Up
Fabric glove manufacturers Down Down Up
Hat and cap industry Down Up Up
Miscellaneous clothing industries, n.e.s. Down Down =
Wood industries Up Up Up
Sawmills, planing mills, and shingle mills Up Up Up
Veneer and plywood mills - - =
Sash, door, and other millwork plants Up Up -
Sash, door, and other millwork plants, n.e.s. Up* Up Up
Wooden box factories = = =
Coffin and casket industry Down - Up
Miscellaneous wood industries Up Up Up
Furniture and fixture industries - Up Up
Household furniture manufacturers Down - Up
Office furniture manutfacturers Up Up Up
Miscellaneous furniture and fixture manufacturers Up* Up Up
Electric lamp and shade manufacturers - - =
Paper and allied industries Up Up Up
Pulp and paper mills Up Up Up
Asphait roofing manufacturers Up Up =
Paper box and bag manufacturers - = =
Miscellaneous paper converters Up* Up Up
Printing, publishing, and allied industries - Up Up
Commercial printing - Up Up
Primary metal industries - - -
Iron and steel mills - - -
Steel pipe and tube mills - Up Up
Iron foundries Up* Up* Up*
Smelting and refining - - -
Aluminum rolling, casting, and extruding = = -
Copper and copper alloy rolling, casting, and extruding Down = Up
Metal rolling, casting, and extruding, n.e.s. - - <
Metal fabricating industries (except machinery and
transportation equipment industries) = Up Up
Boiler and plate works - - -
Fabricated structural, ornamental, and
architectural metal industry - - -
Metal stamping, pressing, and coating industry = = =
Wire and wire product manufacturers Up Up Up
Hardware, tool, and cutlery manufacturers - Up Up
Heating equipment manufacturers - - -
Miscellaneous metal fabricating industries - Up Up
Machinery industries (excluding electrical) - Up Up
Agricultural implement industry - - -
Miscellaneous machinery and equipment manufacturers - Up Up
Commercial refrigeration and air conditioning
equipment manufacturers - - -
Office and store machinery manufacturers - Up Up
Transportation equipment industries - Up Up
Aircraft and aircraft parts manufacturers - - -
Motor vehicle manufacturers - Up Up
Truck body and traiter manufacturers Up - Down
Motor vehicle parts and accessories manufacturers - Up Up
Railroad rolling stock industry - Up Up
Shipbuilding and repair Up Up Up
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Table C-1 (concl'd.)

Shipments/ADA Exports/shipments Imports/ADA
Boatbuilding and repair - - -
Miscellaneous vehicle manufacturers - Up Up
Electrical product industries Down Up Up
Manufacturers of small electrical appliances Down Up Up
Manutacturers of major appliances
(electric and nonelectric) - Up Up
Manufacturers of household radio and
television receivers Down Up Up
Communications equipment manufacturers Down* Up Up
Manufacturers of electrical industrial equipment Down* Up Up
Manufacturers of electric wire and cable Down - Up
Manufacturers of miscellaneous electrical products Down Up Up
Battery manufacturers Down Up Up
Manufacturers of miscellaneous
electrical products, n.e.s. Down Up Up
Nonmetallic mineral product industries - Up Up
Clay product manufacturers Down - Up
Cement manufacturers Up Up Up
Stone product manufacturers - - -
Concrete product manufacturers Up Up -
Glass and glass product manufacturers - Up -
Glass manufacturers - - -
Glass product manufacturers - Up Up
Abrasives manufacturers Down - Up
Lime manufacturers Up Up -
Miscellaneous nonmetallic mineral product industries Up = Down
Refractories manufacturers - Up* =
Miscellaneous nonmetallic mineral
product industries, n.e.s. Up - Down
Petroleum and coal product industries Up Up Down
Petroieum refineries Up Up Down
Petroleum refining Up Up Down
Manufacturers of lubricating oils and greases Up - Down
Miscellaneous petroleum and coal product industries Up Up Up
Chemical and chemical product industries - Up Up
Manufacturers of mixed fertilizers Up Up Up
Manutacturers of plastics and synthetic resins Up Up =
Manutacturers of pharmaceuticals and medicines = - =
Paint and varnish manufacturers Down - Up
Manufacturers of soap and cleaning compounds - Up Up
Manufacturers of toilet preparations Down Up Up
Manufacturers of industrial chemicals Up Up Up
Miscellaneous chemical industries Down Up* Up
Miscellaneous manufacturing industries Down = Up
Scientific and professional equipment industries Down - Up*
Instrument and related product manufacturers Down Down -
Clock and watch manufacturers Down Up* Up
Orthopaedic and surgical appliance manufacturers Down Up Up
Ophthalmic goods manufacturers Down Up Up
Jewellery and silverware industry = = =
Sporting goods and toy manutacturers - Up Up
Sporting goods manufacturers = Up Up
Toy and game manufacturers Down - Up
Signs and display industry Up Up Down
Miscellaneous manufacturing industries, n.e.s. - Up Up
Broom, brush, and mop manufacturers Down = Up
Button, buckle, and fastener manufacturers - - =
Floor tile, linoleum, and coated fabrics manufacturers - = =
Sound recording and musical
instrument manufacturers - Up Up
Pen and pencil manufacturers Down - Up
Fur dressing and dyeing - Up Up

Other miscellaneous manufacturing industries - - =

*Cases where the trend is not certain because of wide fluctuations over the period.

SOURCE Analysis by the Economic Council of Canada, based on Department of Industry, Trade and Commerce, Economic Intelligence Branch,
Economic Policy and Analysis, “Manufacturing Trade & Measures, 1966-1980: Tabulations of Trade, Output, Canadian Market, Total Demand
and Related Measures for Manufacturing Industrial Sectors,” Ottawa, 1981.
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the firm's expected deficit and the cost of delivering
the subsidy. Once these conditions are met, the
subsidy should be equal to the present value of the
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