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PART 1

INTRODUCTION

This Staff Study developed out of a need to explore
more intensively and systematically some areas of secon-
dary manufacturing in Canada. Initially this interest
arose from the estimates of the size of the current ac-
count deficit at potential output in 1970, as indicated in
the First Annual Review of the Economic Council. Sub-

sequently, interest in this field was intensified in the
context of the Council's developing analysis of the
sources of economic growth -- and particularly in re-
lation to the fundamental question about why the wide
disparity in productivity levels has persisted between
Canada and the United States.

As a first step the Economic Council arranged a
small technical conference on the Competitive Position
of Canadian Industry at the Seigniory Club at Montebello,
Que., on September 26 and 27, 1964, About 35 persons
attended from government departments, universities,
and the Economic Council. Three papers were discussed,
which had been circulated in advance of the rneeting._l/

1/ These included H. E. English, Industrial Structure in
Canada's International Competitive Position, Private
Planning Association, Montreal, 1964; Ronald J.
Wonnacott and Paul Wonnacott, '""The Competitive
Position of Manufacturing in Canada and the United
States in the Event of Free Trade' (Confidential Draft
manuscript) -- recently published with modifications
as Part I of Ronald J. Wonnacott and Paul Wonnacott,
Free Trade Between the United States and Canada, the
Potential Economic Effects, Cambridge, Harvard
University Press, 1967; and R. E. Olley, The Cost
Position of Canadian Manufacturing (mimeo. ).
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The discussion at the conference indicated the impor-
tance of and interest in this area, and further work was
planned.

It was decided that some interviewing of selected
Canadian companies be initiated to accumulate more
evidence on, and views about, the competitive position
of Canadian manufacturing. Professor E, J. Spence
(now at York University) was retained as a consultant,
and he conducted a series of interviews in the spring
and summer of 1965, and again in the summer of 1966,
These interviews provide the basis of most of the indus-
try material in Part III of this Study. In addition,

B. A, Keys and D, J. Daly carried out a number of
interviews in 1966, and all three made some further
cross-checks in 1967 as this material was being revised
for publication.

This Study is part of a continuing program of re-
search on productivity by the Economic Council. The
broader analytical and statistical framework for this
program has been heavily influenced by the work of
E. F. Denison,l/ and has included special emphasis on
factors affecting productivity differences among Canada,
the United States and Western European countries,

1/ Edward F. Denison, The Sources of Economic Growth
and the Alternatives Before Us, New York, Committee
for Economic Development, January 1965, Supplemen-
tary Paper No. 13; Edward F. Denison assisted by
Jean-Pierre Poullier, Why Growth Rates Differ: Post-
war Experience in Nine Western Countries, Washington,
The Brookings Institution, 1967; Economic Council of
Canada, Second Annual Review, Ottawa, Queen's
Printer, 1965, Chapters 3 and 4; Gordon W. Bertram,
The Contribution of Education to Economic Growth,
Staff Study No. 12 of the Economic Council of Canada,
Ottawa, Queen's Printer, 1966; D. J. Daly and
D. Walters, "Factors in Canada-United States Real
Income Differences', International Review of Income
and Wealth, December 1967, pp. 285-309.
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Introduction

One key result from the use of the Denison frame-
work to analyze the differences in real national income
per employed person between Canada and the United
States is that most of the difference reflects a signifi-
cantly lower level of output in relation to total factor
inputs in Canada. Factor inputs consist of labour (the
most important factor), capital and natural resources
used in the process of production. In 1960 (selected to
facilitate comparisons with the comparable material for
the United States and Northwest Europe in the Brookings
study), the level of net national product (i. e., value of
output) per employed person was about 21 per cent lower
in Canada than in the United States. Very little of this
lower productivity could be explained by differences in
the quantity of other factors used in conjunction with
labour in the production process. There were, of course,
differences in individual factors, but these were largely
offsetting. Canadian income per employed person was
supported by longer hours worked, a high proportion of
male workers, a somewhat higher stock of construction
and inventories, and a significantly higher quantity of
agricultural land and mineral resources. On the other
hand, in Canada compared with the United States there
was a lower level of formal education in the labour force,
a lower stock of dwellings, and a lower stock of machi-
nery and equipment in certain broad industry groups.
However, as indicated above, the overwhelming part of
the difference in real output per employed person re-
flected a significantly lower level of output in relation to
total factor inputs in Canada than in the United State e

1/ D. J. Daly and D. Walters, ibid. Table 17 of that
paper indicates that,of a difference of 21 percentage
points in national income per employed person between
the two countries, less than 2 points are attributable
to factor inputs and about 20 percentage points are attri-
butable to differences in output in relation to input. In
other words, the difference is due not to significant
differences in the quantities of labour and capital used

in Canada, but rather in the way we have used these
basic resources.
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About a decade ago, John H. Young examined one
factor contributing to this difference, namely the cost of
the Canadian tariff with special reference to manufac-
turing.i/ He measured this cost by the higher prices of
manufactured products in Canada than in the United States
(very largely reflecting, he claimed, the effect of the
Canadian tariff) and the lower level of purchases asso-
ciated with these higher prices. He estimated these costs
at4 1/2to 5 1/2 per cent of GNP in 1955. This indicates
an important source of real income difference between
the two countries, but other large questions remain,
especially in the light of the results summarized in the
previous paragraphs. Are there other costs of the
Canadian and world tariff structures in addition to those
measured by Young? Or are there other factors, either
measurable or more intangible, that might explain the
large remaining difference?

A recently published study by the Wonnacotts comes
up with estimates of the costs of tariffs approximately
double Young's estimates. 2/ One reason for the higher
estimate (for 1958) is that it includes an estimate of the
effect of the cost to Canada of the U, S, tariff, as well as

the Canadian tariff. 2/ In estimating the cost of the

_1_/ J. H. Young, Canadian Comme rcial Policy, Ottawa,
Queen's Printer, 1957.

2/ Wonnacott and Wonnacott, op. cit.

3/ The costs of tariffs in other countries might also be
included if the full costs of world tariffs were being
explored. Their study was primarily oriented to the
economic effects of free trade between the United States
and Canada, which is the key part of tariff costs to
Canada in the light of the dominant role of the two-way
flow of trade between the two countries. It might be
noted that the increased importance of duty-free access
for Canadian products in U. S. markets by the time the
Kennedy Round reductions have taken place will reduce
the cost of the U. S. tariff from the 1958 level.



Introduction

Canadian tariff, the costs to the consumer are essen-
tially based on Young's earlier estimate. However, in
addition to the costs to the consumer, the Wonnacotts
also include an estimate of the cost of the tariff on the
production side, based on 14 important manufacturing
sectors., For each industry, they examine the value of
output and the differences in prices of outputs (goods
produced) and inputs {labour, materials, capital) be-
tween the two countries. Some of the factors contri-
buting to higher prices and lower productivity in Canada
than in the United States would persist, of course, after
free trade -- including distance from markets, transpor-
tation costs, higher costs of machinery and equipment,
and higher costs of long-term borrowing. They estimate
these separately for each industry. The differences that
would disappear with free trade are the costs of the
tariff on the production side. Their estimate of the total
costs of the U, S, and Canadian tariffs to Canada in 1958
is 10 1/2 per cent of real GNP, L/ roughly double the
earlier Young estimate.

The developing analysis being undertaken by the
Wonnacotts, which was made available to the Council
staff on a confidential basis, had an important influence
on the nature of the Council's work in this field. In
particular, it became increasingly apparent that the
statistical results of the Wonnacotts' work pointed
strongly to the probability that substantial evidence
would exist in many companies, on the basis of their
own operations and experience, that tariffs would have
a significant effect on their costs, degrees of specializa-
tion in production and levels of output per employed per-
son. The Council interviews were therefore focused on
assembling basic facts on the productivity and cost dif-
ferences between comparable products in the United
States and Canada. The frequent emphasis in these in-
terviews on the influence of specialization and diversifi-
cation on these productivity and cost differences is

1/ Wonnacott and Wonnacott, op. cit., p. 298.
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discussed further in later parts of this Study. This Study
can be viewed as a companion study to the Wonnacotts', 4
looking at a closely related issue, but based on different
sources of information. It summarizes and develops the
basic factual information on the differences in levels of
real output per employed person in manufacturing between
Canada and the United States.

Part II of the Study reviews the main findings as a
whole., Some broad measures of the factual differences
in value, price and volume are included in Section 1. In
Sections 2 and 3 some of the main reasons for these dif-
ferences are reviewed in the light of earlier work, avail-
able statistical data, and the company interviews. Sec-
tion 4 deals with the influence of production runs on unit
costs, and considers why companies do not specialize
more now if it would reduce costs. Section 5 summarizes
some of the evidence for other countries in this same
area, Section 6 considers the influence of tariffs and the
exchange rate on these topics, and points up the influence
of the high cost and price structure for manufactured
products on Canadian trade in those products.

Part III reviews the results of the company inter-
views for the nine broad industry groups covered. The
latter comprised chemicals, steel, wire and cable, fine
paper, rubber tires, consumer appliances, radio and
television, textiles and garments. At this stage in the
work, no attempt was made to explore the manufacturing
aspects of natural resource items for export (such as
newsprint and base metals), or the agricultural and food-
processing segments of manufacturing., The farm imple-
ment industry is currently under study by a Royal Com-
mission, and the automobile industry was undergoing
special and substantial changes at the time of this Study,
in the wake of the Automobile Agreement with the United
States. Apart from these exclusions, the industries were
selected to be fairly representative of secondary manu-
facturing.




Introduction

In some cases, the industries covered here are
also those being covered in various investigations by the
Atlantic Studies Program of the Private Planning Associa-
tion of Canada. Early drafts of some of the latter have
been helpful in relation to this Study, and have contained
information and analysis generally consistent with the
results from our work., Additional relevant information
for selected Canadian industries is contained not only in
the previously mentioned study by R. J. and P. Wonnacott,
but also in a study by Eastman and Stykolt which assesses
interrelationships, for selected industries, between the
tariff, plant size, and the degree of connpetition.l Some
references to these studies are included in later parts of
this publication,

An Appendix shows detailed statistical data on cost
comparisons for similar items in the two countries based
on data provided by companies covered in this survey.

This publication points up the need and potential
advantages of greater scale and specialization as a fac-
tor in raising productivity levels in a large segment of
Canadian manufacturing. It is recognized that the present
distribution of plants and product diversity arose out
of important geographic, transportation, market and
tariff influences and cannot be changed easily or quickly.
However, the potential benefits in terms of increased
productivity, lower prices, and higher real incomes are
sufficiently large to justify active consideration of the
appropriate transitional steps by both governments and
business firms.

1
1/ H. C. Eastman and S. Stykolt, The Tariff and Com-

petition in Canada, Toronto, Macmillan, 1967,
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THE MAIN FINDINGS

Some Facts on Manufacturing Productivity and Costs

One of the objectives of this work has been the
examination of the available information on the differences
in levels of real output per employed person in manufac-
turing between Canada and the United States. In this
section, some of the facts on value, price and volume
differences will be explored.

The Royal Commission on Canada's Economic
Prospects had examined a number of aspects of this
question a decade ago, including quantity data from some
industries and value and price data from others. They con-
cluded that ''these various methods of approach to man-
hour comparisons of secondary and manufacturing produc-
tivity in Canada and the United States suggest that our
net output is no less than 35-40 per cent below that in the
same sector of the American economy"._l_/ Further work
is under way in the Council to re-examine the evidence
for the current period, but preliminary results suggest
orders of magnitude roughly similar to those reached a
decade ago.

What has been done thus far with more current data
can provide only a very rough indication of the differences
in the volume of output per employed person between

il D. H. Fullerton and H. A. Hampson, Canadian
Secondary Manufacturing Industry, Ottawa,
Queen's Printer, 1957,
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Canada and the United States, even for total manufactur-
ing. These comparisons are based on two types of
material: census information on net value added in the
two countries, and evidence about the prices of manufac-
tured products in the two countries. No recent work has
been done on physical output of individual products, al-
though material is available for certain more standardized i
products.

Net value added per employee in manufacturing as
a whole in the United States was $11,843 (U.S.) in 1963. {
The comparable figure for Canada was $9, 086 (Canadian),
23 per cent lower. Similar comparisons have been made
for about 150 individual industries within manufacturing.
These show very marked variations in the relative levels
of net value added per employee for individual industries
in the two countries. There are a few cases in which the
Canadian figures are somewhat above those in the United
States, and also some cases in which the Canadian figures
are very substantially below those in the United States.

However, it is very important to note that a number
of studies have consistently pointed out that prices and
costs of manufactured goods are higher in Canada than in
the United States. For example, an Appendix to John
Young's study for the Royal Commission on Canada's
Economic Prospects provided considerable information
on this subject -- information relevant to the estimation
of the cost of the Canadian tariff to the consumer. Al-
though much of the basic data related to prices at the
consumer level, adjustments were made for differences
in taxes and trade margins to arrive at estimates of
differences in prices at the factory level. The evidence
indicated a fairly general pattern of higher prices of
manufactured products (excluding foods).l More

=il Young, op. cit., Appendix A, pp. 163-233,

10
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recently, Professor A. E. Safarian obtained some
material on costs as part of a comprehensive study of
foreign ownership of Canadian industry. In the course

of this study, as indicated by the author, ' the companies
were asked, as part of the larger questions at the end of
the questionnaire, to compare their unit costs of produc-
tion for their major comparable products with those of
the pargnt company abroad, at the current rate of ex-
change and at normal volume of operations'\ 1/ He ob-
tained results for 173 companies, and about two-thirds

of the companies and two-thirds of the industries reported
unit costs as being typically higher in Ca.na.da.E A study
by the Dominion Bureau of Statistics for May 1965 indi-
cated that, on the average, prices of manufactured prod-
ucts at the consumer level were about 10 per cent higher
than in the United States. For this latter study, Canadian
price data were initially matched with data in the U. S.
Bureau of Labor Statistics. For some items that were
included in the Canadian Consumer Price Index but not in
the comparable U. S. specifications, special pricing in
selected U. S. cities was done by DBS staff. A summary
of this consumer price study with all the problems and

1/ A. E. Safarian, Foreign Ownership of Canadian
Industry, Toronto, McGraw-Hill, 1966, p. 201,
and Question 4(b), p. 326. "The questionnaire
was mailed late in 1960, and the results relate
to the period before the devaluation in 1962.

2 Ibid., p. 216. See Chapter 7, '""Comparative
Costs of Production', pp. 201-217.

161



Scale and Specialization

qualifications is available from DBS.= These results
were fairly similar to those obtained in the Gordon
Commission study a decade earlier.

Information on total manufacturing costs was ob-
tained from a number of Canadian companies as part of
our Study. The general results can be noted here, with
details available in the Appendix Table, Of the 31
items compared there, 18 had total costs 20 per cent or
more higher than the same item in the United States,
and eight cost 35 per cent more to produce in Canada.

On the other hand, only five products were produced at a
lower cost in Canada. (All of these comparisons are
based on the domestic currencies of the two countries.)
Although the group of commodities is relatively small,
the results should not be regarded as a completely ran-
dom sample. The companies, in fact, regarded them as
fairly representative of their total output. These results,
together with those of the three other independent studies,
therefore, appear to leave no doubt that the prices of
manufactured products are generally higher in Canada
than in the United States; the only uncertainty is in the
extent of the difference for total manufacturing.

These comparisons of prices of manufactured
products in the two countries can be combined with the
differences in the value of output per employed person
to give a general order of magnitude of the difference
in the volume of output of manufactured goods per
employed person in the two countries. Depending on

1/ Prices Division, Comparative Consumer Price Levels
in the United States and Canada, Ottawa, Dominion
Bureau of Statistics, mimeo., 1967.

v2
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the price comparison used, differences in volume of
output per employed person of 30 and 36 per cent were
obtained. 1

1/ This is based on the usual definition used in index
number comparisons over time or over space that
value = volume x price. In this particular case

— —— s
(Can.)
(Can. ) Value (U.5.)
Volume .U_g-' = u e
(U.5.) Price (Can.)
(UESE)

(with all ratios on a per-person-employed basis).
The value differences in 1963 were 76. 7, while the
price differences would be about 1. 10 on the basis of
the Young and DBS price comparisons, and about
1.20 on the basis of the company returns to this
survey.

It should be noted that what would be desirable would
be a price comparison of net value added for Canadian
manufacturing. In the absence of any such information,
we have had to use data on price comparisons of manu-
factured products that may partially reflect costs of
materials from nonmanufacturing industries or from
other countries. Since the Appendix data suggest

costs are about the same as the median differences

in total costs, it is not likely that any bias from this
necessary short-cut is large.

This result suggests a somewhat smaller difference
than was suggested by the Fullerton-Hampson study
of a decade ago, but it seems preferable to suggest
that the orders of magnitude are similar, pending
further work on recent Canadian data.

13
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It might be noted that our purpose thus far is to
make a comparison of the volume of output per employed
person in Canada and the United States. The value and
price comparisons for manufacturing are made in the
separate domestic currencies of the two countries and a
consistent volume comparison is obtained without con-
sidering the difference in exchange rate between the two
countries, An allowance for the exchange rate differen-
tial is, however, relevant to an assessment of the com-
petitive position of Canadian manufacturing in relation to
U. S. manufacturing, and the exchange rate is taken into
account later in Section 6 of this part of the Study.

A difference in real output (i. e., volume of output)
per employed person in manufacturing between Canada
and the United States of about one-third is both large and
significant. This is a wider gap than in  average hourly
earnings between the two countries. In 1965, average
hourly earnings in U. 5. manufacturing were $2. 61 (U. S.)
compared to $2. 12 (Canadian), 19 per cent below the
U. S. level. Since the size of the productivity gap is
larger than the earnings gap, these data are consistent
with the examples in the Appendix which show higher
labour costs per unit of output in Canada in spite of
lower wage rates. The lower output per worker thus
frequently more than offsets the lower hourly earnings
per worker.

The gap in real output per employed person in
manufacturmg is wider than the gap for the economy as
2 whole. For the whole economy in 1960, the difference
was 21 per cent based on U. S, price we}gh‘cs, or 23 per

cent based on Canadian price weights, There must be

1/ Daly and Walters, op. cit., p. 290.

14
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other nonmanufacturing industries in which the Canadian-
U. S. differences are less than one-fifth to offset the
wider gap in manufacturing. Further research would be
necessary to explore this area and identify the industries
with smaller differences in real output per employed
person.

The material in Chapter 4 of the Second Annual
Review and later work by D. Walters on a comparison
of economic growth in Canada and the United States con-
firm that the appreciably lower level of output in relation
to input in Canada has persisted for several generations.

In this section, a comparison for total manufactur-
ing has been made. Angus Maddison has made an earlier
comparison for a number of individual industries within
manufacturing. This follows the methods used by Rostas Vi
in making a comparison of manufacturing productivity
between the United States and Britain. 1/ Maddison
found the levels of output per wage-earner in manufactur-
ing in Canada in 1935 between 33 and 47 per_cent below
the United States but higher than in Britain.é/ Also, he
found that the Canadian-U. S. gap generally narrowed
between 1935 and 1947.

1/ L. Rostas, Comparative Productivity in British and
American Industry, Cambridge, Cambridge University
Press, 1948. Rostas made this comparison for manu-
facturing as part of a check on the aggregative com-
parison of productivity built up from national expendi-,
tures and prices by a summation for the major indus-
trial sectors. See also Paige and Bombach, A Com-
parison of National Output and Productivity of the United
Kingdom and the United States, Paris, OEEC, 1959 for
a comparison of the industry and expenditure approaches.

Angus Maddison, ""Productivity in Canada, the United
Kingdom and the United States'', Oxford Economic
Papers, new series, October 1952, pp. 237-238.

15
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In summary, this section has brought together a
range of factual evidence that indicates that average
levels of output per person employed in Canadian manu-
facturing are significantly below the comparable levels
in the United States. Even though average levels of
wage rates are significantly lower for total manufacturing,
average levels of prices and costs of manufactured
products are moderately higher in Canada. In the next
two sections some of the main reasons for these dif-
ferences will be explored.

Size and Structure of Manufacturing

There has been general awareness that the size
and structure of Canadian manufacturing has been one of
the influences contributing to the differences in produc-
tivity (volume of output per employed person) between
the two countries. In this section, the various meanings
of size, including scale of operation and specialization
of production, will be reviewed and some of the evidence
from this and other studies will be introduced.

The term "economies of scale' is a rather loosely
used phrase in much economic analysis. In some dis-
cussions it appears to be used almost synonymously
with, or even as a substitute for, the '"size af the market',
In other discussions it has been variously used to denote
the '""'size of firm'" or 'size of plant'' or '"size of produc-
tion runs'. In most of this discussion, the size of market
refers to the market for a particular product. Clarifi-
cation of the differences between these various concepts
of ""scale' is therefore necessary as a prerequisite for
any analysis of scale and specialization in manufacturing.
Attention is focused on the following four concepts of
scale:

16
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size of market;

size of firm;

size of plant;

size of production run and capacity of equipment,

Size of Market

Although a large part of the output of goods and
services in Canada is consumed within the Canadian
economy, and although the size of the domestic Canadian
market is frequently cited as being highly relevant to the
economies of scale established, the domestic market is
not in fact a very meaningful concept to denote the size
of market for particular products and services turned
out by individual Canadian producers., For one thing, a
large part of the output of such producers is consumed
in the localities and regions within which they are situated
and not really in a '""national market'" -- especially in
the case of construction and most segments of the service
industries, but also in the case of some materials and
more highly processed goods. Also, to a very large
extent, the goods markets which are served by Canadian
producers are part of international markets. Large
volumes of manufactured, mineral and agricultural goods
are exported or imported; indeed, roughly two-fifths of
Canada's total output of goods is exp‘orted, and a roughly
similar proportion of all goods consumed is imported.
The extent of trade is influenced by many factors -- such
as transport costs, tariffs and the cost of labour, capital
and materials used in production.

In the case of manufacturing, imports have histori-
cally exceeded exports of manufactured products by a
substantial margin, But in recent years, exports of
manufactured products have grown dramatically, and
this sector of the economy is rapidly becoming more
closely linked to international markets. The main manu-
facturing region in Canada stretches from Windsor to
Quebec City, a distance of .about 600 miles. This area
is close to the heavily populated, high-income industrial

17
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triangle of the United States, covering the area between
Boston, Chicago, and Washington, D. C. Physical
proximity, lower wage rates, and the current Canadian
exchange rate have permitted a growing number of ef-
ficient Canadian plants to penetrate this much larger
market and to expand their market potential substantially.

To the extent that scale and specialization are
factors in productivity performance, the size of market
is an important consideration, for it will affect the poten-
tial size of firms and plants and the possibilities for
specialization and long production runs. What is impor-
tant to place in proper perspective, however, is that the
size of the market varies for different products and is
a highly elastic concept, influenced by many diverse
factors such as geography and transportation costs,
market concentration as reflected in regional and urban
agglomeration, tariff and other trade barriers, production
costs, and marketing policies and practices.

Size of Firm

Among the larger manufacturing firms in both
Canada and the United States, a firm or a company
usually consists of a number of plants., In the United
States there exist, of course, many giant firms which
are substantially larger than the largest firms in the
same industries in Canada, and the average size of manu-
facturing firms is larger in the United States.

But, in most manufacturing industries in the United
States, a great number of relatively small firms also
exist and grow side by side with relatively large firms.

At least partial evidence of this fairly pervasive phenome-
non of large numbers of relatively small firms is indi-
cated by the fact that, in 16 out of 22 manufacturing in-
dustries, production is significantly more concentrated
among the larger companies in Canada than in the United
States.

18
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The influence, if any, of the size of firm on produc-
tivity differences is very uncertain, Larger firms may
be able to achieve various types of economies which may
influence productivity, but they may also experience
various types of inefficiencies. These questions of the
size of company and degree of concentration will receive
further study in future work by the Economic Council.

Size of Plant

Size of plant can be measured in several ways --
number of employees, capacity, sales, value added, etc.
Various methods of averaging can also be used -- weighted
and unweighted arithmetic means, geometric means, etc.
Since there are important variations in plant size, future
work by the Council will examine what effect such varia-
tions might have on productivity levels, and differences
in such levels between Canada and the United States.

The average size of plant has been examined for a
number of industries in both Canada and the United States.
Two conclusions are suggested by these comparisons.
One is that the size of plant for a number of industries in
Canada is smaller than in the comparable industry in the
United States. This conclusion is based on the weighted
arithmetic means for the individual industries in the
two countries, L/ Second, there is considerably greater

1/ In our initial work some experimentation on measure-
ment was done by fitting the log normal distribution to
the 1963 Census of manufacturing data for both countries.
This gives results similar to the use of an unweighted
geometric mean, which reduced the influence of the
relatively larger number of big U.S. plants drastically
so that the average size was reduced down to, or even
below, the comparable Canadian industry. This is the
basis of the comment on page 153 of the Fourth Annual
Review, Further work and discussion indicate that
other measures of averaging give markedly different
results for the Canada-U. S. comparisons, and future
work by the Council will examine this topic more fully.
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diversity in the size of establishment in the United States,
with typically more smaller plants than in comparable
Canadian industries, but also usually with a number of
larger plants. The wide variation in sizes of plant
observable in the United States has suggested to a number
of observers that the economies of scale in plant size are
not too great, but this, too, is an area requiring further
study. The initial working assumption in this Study has
been that size of the establishment is probably not a
dominant factor in the differences in productivity between
the two economies. What does appear to be highly rele-
vant is how production is organized within a plant of a
given size -- in particular, the size of production runs
and the degree of specialization or diversification of
production.

Size of Production Run and Capacity of Equipment

The size of the production run refers to the number
of items of a specific commodity that are produced on a
given machine or assembly line without change-overs.
The capacity of equipment refers to the quantity of product
that can be produced from processing equipment in a given
period of time. In general, the range of manufactured
products made in Canada does not appear to be much more
limited than that produced in the United States. However,
this rather similar range is produced by a significantly
smaller number of Canadian plants and firms, so that the
range of items produced in a typical plant is usually sub-
stantially larger in Canada.

"...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, with a consequent loss of
productivity., Those who argue from the
small size of the Canadian market show that
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runs of single products in Canadian factories
are shorter than in their counterparts in the
United States, with the result that much more
time is used in change-over for each unit of
output. The machinery used in Canada is
often less efficient because indivisibilities in
the use of the most efficient methods of pro-
duction can be overcome only at higher scales
of production than exist in Canada. Further-
more, the most automatic equipment, which
is sometimes the most efficient, is also the
most costly to reset when a change in the size
or style of a product is required. The alter-
native sometimes adopted in Canada of using
less~-efficient or less-fully automatic equip-
ment is to acquire equipment which is most
efficient and to bear the cost of conversion
and resetting, or of keeping the machinery
idle for part of the time when runs are
insufficiently long to operate it continuously. nl/

A number of studies have suggested that in Canada
there is a general pattern, across a wide range of secon-
dary manufacturing industries, of greater diversification
of products and typically shorter production runs in
Canadian plants vis-a-vis U. S, plants.-z— It is this con-
cept of the size of production runs which is the subject of
special emphasis in this Chapter. Such short runs usually
result in inefficiencies in the use of both labour and capital
as a result of some combination of a number of factors --
frequent change-overs requiring the halting of production
to adjust or clean machinery and equipment, more '""down
time' to move different models or types of products

1
LY Stefan Stykolt and Harry C. Eastman, "A Model for

the Study of Protected Oligopolies', Economic Journal,
Vol. 70, June 1960, pp. 336-347.

A

=" See following page for this footnote.
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2/ Fullerton and Hampson, op. cit., especially pp. 61-93
and 147-162; F. A. Knox (in association with C. L.
Barber and D, W, Slater), The Canadian Electrical
Manufacturing Industry, Canadian Electrical Manu-
facturers' Association, 1955, pp. 43-52; Bruce
Wilkinson, Canada's International Trade: An Analysis
of Recent Trends and Patterns, Private Planning
Association, Montreal, 1968, pp. 109-131. For a
discussion of efficient capacity along the lines de-
veloped by Bain in the United States, see Eastman
and Stykolt, The Tariff and Competition in Canada.

A recent article by Berry provides new evidence on
the marked degree of product specialization at the
plant level, and yet a marked degree of diversifi-
cation at the company level. In 1965, about 1,000
large companies operated 16,000 plants and 87 per
cent of them produced three products or less. See
Charles H., Berry, '""Corporate Bigness and Diversi-
fication in Manufacturing', Ohio State Law Journal,
Vol. 28, No. 3, Summer 1967, reprinted as Brookings
Reprint 139, pp. 402-426, esp. pp. 417 and 424.
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through production lines, less specialization in labour
functions, slower speeds of machines than they are
capable of achieving under long sustained production
runs, and seasonal or other periods of slack.

Unfortunately, no readily available statistical
information exists on the extent of specialization and
diversification in manufacturing in the two countries.

In the past, this has precluded good analysis about the
effects of the length of production runs on costs and
productivity for the United States and Canada. As a
basis for this Study, it was therefore necessary to
accumulate additional basic information. This was
accomplished through the interviews with business firms
in Canada aimed at gathering new information of both a
quantitative and qualitative nature on the effect of pro-
duction specialization and the length of production runs
on costs, productivity and competitiveness. When the
survey was originally designed, a fairly wide variety of
industries was selected, in the expectation that impor-
tant differences would be found between one type of in-
dustry and another in respect of the influence of produc-
tion runs. However, on the basis of the information
which has been collected, the limited extent of specializa-
tion has turned out to be not only an important, but also
a pervasive, factor adversely affecting costs and produc-
tivity in manufacturing in Canada.

Many factors have apparently combined to produce
and maintain this relatively limited extent of specializa-
tion within Canadian manufacturing plants. Among these
have been:

-- Canada's commercial policy, which was his-
torically designed, to a considerable extent,
to foster a wide diversity of manufacturing
activity in Canada;
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-~ tariffs and other trade barriers in foreign
countries which have inhibited greater
specialization in Canadian manufacturing
on the basis of larger markets (foreign
plus domestic);

-- fears and risks, even in situations in which
greater penetration of foreign markets
would have been economically feasible on
the basis of greater specialization under
existing conditions, that foreign trade
barriers would be raised to prevent suc-
cessful expansion of sales to these markets;

-~ various factors inhibiting flows of products
within Canada, including some policies and
practices of provincial and municipal govern-
ments having "compartmentalizing effects'
on the production and marketing of various
goods;

-- production and marketing conceptions and
practices, at least in some areas of produc-
tion, favouring a relatively wide diversifi-
cation of product lines rather than greater
specialization of production;

-- uncertainty about the applications of restric-
tive trade practices policies, tending to re-
strain greater rationalization and specializa-
tion in Canadian manufacturing; and

-- factors tending to limit the infusion of new
initiatives towards greater specialization in
the economic system via the activities of
smaller and new firms (such firms, for
example, encounter relatively much greater
difficulty in getting access to financial re-
sources in Canada than in the United States,
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especially in the form of long-term funds
and equity resources).

Other factors, such as management differences,
were also mentioned, but it is still not possible to assess
the relative importance of the different influences in a
completely satisfactory manner. It is planned to examine
these other areas and their interrelations as part of
future work by the Council.

In the light of this initial review of the structure of
industry and markets, we consider next the influence of

these factors on costs.

Principal Cost Factors in Manufacturing

In turning to the relative importance of various
elements of costs to the manufacturer, it is important
to realize the very high proportion of total costs accounted
for by purchases of materials and components from other
Canadian and foreign producers. These purchases account
for about two-thirds of total costs in Canadian manufac-
turing (Table 1), reflecting the tremendous volume of
intercompany purchases and sales that take place in
modern, complex, interdependent production processes.

The share of total costs that are internal to the
firm or plant are only about one-third of total costs in
manufacturing. These internal costs consist of payments
for labour and capital -- the factors that correspond
roughly to '"'net value added'" in manufacturing. Direct
labour costs represent only slightly over one-fifth of
total gross costs, and capital costs represent only about
a tenth of the total (Table 1), When purchases from other
industries are excluded, however, direct labour costs
represent a substantial proportion of net value added in
manufacturing -- in fact close to two-thirds of the latter.
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These general patterns of costs are also reflected
in the U, S. input-output table. 1/ The importance
of material costs also emerged in the study undertaken
by the National Industrial Conference Board, covering
45 similar products produced in both the United States
and Canada.2

It might also be noted that a number of studies have
pointed out the relatively small importance of interest
charges in relation to total costs and revenues. For
example, in 1960 total interest payments by manufactur-
ing firms in Canada (covering bond, mortgage and other
interest paid) totalled $213 million, compared with total
revenues of almost $25 billion. >

A comparison of individual items of costs per unit
of output between Canada and the United States is made
more complicated by the marked differences in prices of
materials and factors facing the individual manufacturer
in each country. Some rough indications of these differ-
ences can be seen in Table 2. The difference in the costs
of labour and machinery and equipment are particularly
marked.

1/

—~' Survey of Current Business, Washington, U, S. Govern-
ment Printing Office, November 1964, Table 2, pp. 22-
25. Industries 14 to 64 cover manufacturing.

- T. R. Gates and F. Linden, Costs and Competition:

American Experience Abroad, New York, National
Industrial Conference Board, 1961, p. 22.

3/ D. J. Daly, "The Scope for Monetary Policy -- A

Synthesis', in Conference on Stabilization Policies,
Economic Council of Canada, Ottawa, Queen's
Printer, 1966, p. 6, and sources referred to in foot-
ngte 1, p. 6.

28




Main Findings

The cost of an hour of labour time in Canada rela-
tive to a unit of machinery and equipment is thus about
two-thirds of its cost in the United States, a very signifi-
cant difference. In the United States, there has been a
major decline in the cost of machinery and equipment
compared to labour over the last four decades or so. L

Table 2

Comparative Material and Factor Prices,

Canada and United States, 1965

(U.S. =100)
1. Average hourly earnings in manufacturing 81.
2. Machinery and equipment prices 12
3. Long-term corporate bond prices L23n 4
4, Selected materials prices T20:

Source: 1. Average hourly earnings of male workers
in manufacturing from establishment data.
No allowance for differences in education
have been made.

2, D. J. Daly afd D. Walters, op. cit.;
Appendix Table,

3. Based on Moody's AAA and McLeod Young
Weir industrial bond yields.

4, Based on median difference of material costs
from responding companies in Appendix Table.

LY/ W. E. G, Salter, Productivity and Technical Change,

Cambridge, Cambridge University Press, 1960,
pPp. 35-38, especially the tables on p. 37.
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The cost of labour relative to machinery in Canada in

1965 was in about the range that prevailed in the United
States about 25 years earlier.—' In discussing the pos-
sible effects of this difference in costs in the two countries,
a recently published study notes:

"Three choices are open to firms in a Canadian
industry as they seek to invest in plant and
equipment that will minimize the costs of pro-
duction at a given scale. The first is to incur
the fixed costs of designing based on present
knowledge and appropriate to Canadian relative
factor prices. The second is to adopt the United
States techniques even though they are not exactly
suited to domestic factor prices owing to the
higher price of labour relative to capital in the
United States. The third is to adopt the old tech-
niques of the United States which are appropriate
to present Canadian relative factor prices, bu
are based on a backward state of knowledge.—

If the costs of designing were low, these differences
in machinery and labour costs would be reflected in a
lower quantity of capital per worker in Canada than in the
United States. However, the interviews with manufac-
turers frequently referred to machinery being imported,
and the import statistics indicate a significant import
content in machinery and equipment. Furthermore, a

1/

This is based on changes in average hourly earnings in
the United States and changes in the implicit price index
of producers' durable equipment from the U.S. Survey
of Current Business along the lines used by Salter. The
ratio of hourly earnings to producers' durable prices
was about the same in the United States in 1939 as in
Canada in 1965,

2/ Eastman and Stykolt, The Tariff and Competition in
in Canada, op. cit., pp. 44 and 45, et seq.
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fairly careful comparison of the stock of capital in
Canadian and U. S. manufacturing suggests about the
same quantity of machinery and equipment per employed
person, and an even larger quantity of construction in
Canada.l/ Itis possible, however, that machinery is
kept in use for a longer period in Canada, contributing
thereby to the continued operation of older and less ef-
ficient machinery than being employed currently in the
United States.

A significant number of companies were able to
provide us with estimates of manufacturing costs for
the same item in both Canada and the United States, with
a breakdown between material costs, labour and overhead
costs per unit of output. Details for 31 items are shown
in the Appendix Table. Of these items, over half had total
costs 20 per cent or more higher than the same item in
the United States, and 25 per cent had costs that were
more than 35 per cent higher in Canada. On the other
hand, on%y five products were produced at lower cost in
Canada.—

1/ Daly and Walters, op. cit., Table 14. This is based on
gross commercial capital stock per person employed
and takes account of the differing Canadian-U. S. price
relatives. Later calculations by D. Walters on a net
stock basis tend to raise the Canadian estimates rela-
tively even more. See also Wonnacott and Wonnacott,
op. cit., pp. 182-188.

2/

All of these comparisons are based on the domestic cur-
rencies of the two countries, which is appropriate when
using these data for value, price and quantity compari-
sons for the two countries as developed in Part II, Sec-
tion 1. On the other hand, if the comparisons are to be
used for comparison of the competitive position in the
two countries, consideration would also have to be given
to the differences in the exchange rate, transportation
costs and tariff and other trade barriers. The emphasis
of this Study is limited to the former objective, although
Section 6 raises some of these other issues.
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In the interviews, some of the reasons for the
marked differences were explored. The following are
some of the more frequently encountered reasons pro-
vided; more detail is provided in the individual industry
write-ups in Part III of this publication.

The Canadian tariff was frequently mentioned as an
important factor contributing to the higher costs of manu-
factured products in Canada than the United States. This
occurred particularly in discussions of the costs of
materials and components and the costs of machinery and
equipment.

As already noted, the cost of purchased materials
and components represents a very high proportion of total
gross costs in Canadian manufacturing, and for most indi-
vidual manufacturing industries and products. The laid-
down price from the United States or some other country
provides an upper limit on the price that a Canadian manu-
facturer could consistently charge. This upper limit is
the foreign price, plus transport costs, plus_ tariff, allow-
ing for an adjustment for the exchange rate.=

A number of examples have been encountered where
Canadian manufacturers' prices are lower than this upper
maximum. Primary steel is an example in which there
has been a major narrowing between Canadian and U. S,
prices in recent years, with the Canadian price now less
than the U.S. landed price. Some of the fine papers also
sell below this maximum. Automobile prices were below
this maximum, especially in 1964,§/ and further examples
are encountered in the recent study by Eastman and
Stykolt.é/ Furthermore, prices of manufactured products

1/ Eastman and Stykolt, op. cit., pp. 22-25.

Wonnacott and Wonnacott, op. cit., Chapter 13.

3/ Eastman and Stykolt, op. cit., Part IL
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in Canada have not increased by the full extent of the de-
valuation that took place between 1960 and 1962. These
examples should caution one against thinking that all
products are priced right up to the maximum laid-down
price from other countries. It might be noted that a
number of firms mentioned that prices of products based
on Canadian natural resources are sometimes higher to
Canadian purchasers than to U. S, buyers, even for simi-
lar quantities. Examples in this category include alumi-
num and copper rod, and are referred to in Part III.

A number of companies emphasized the relatively
high costs of machinery and equipment in Canada, in dis-
cussing overhead costs. There were a number of examples
of differences in the range of 20 to 35 per cent higher costs
for similar capital items in Canada than in the United
States. The factors generally cited for the higher costs
in Canada were the Canadian tariff and sales tax. The
Canadian tariff rate varies depending on whether a
comparable item is ruled '"'made in Canada'' or not, and
whether the supplying country is entitled to the British
Preferential or the Most Favoured Nation rate, Before
the Kennedy Round, duties ranged between 10 and 20 per
cent of import value with a number of MFN rates of 22.5
per cent.l This is one of the areas subject to major re-
ductions as part of the Kennedy Round of tariff negotiations.
The Canadian reductions of duty on machines were effec-
tive January 1, 1968, with an undertaking that the average
level of Most Favoured Nations' duties (net of remissions)
will not exceed 9 per cent. The British Preferential rate
is 2 1/2 per cent (also with provision for duty remission
for machines not available from Canadian sources). Yire
tually all machinery and equipment was also subject to a
federal sales tax for a few years, but this has now been
removed. These reductions in both tariffs and sales tax

Vivm w5, Saglish, oo G5, 15, 21328, Sope G

Table 8.
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should contribute to a significant reduction in the dis-
parity in prices of such goods between Canada and the
United States.

Another important factor emphasized by many
companies was the wide range of products produced, and
the short runs to which this product diversity contributed.
This was reflected in the discussion of high costs for
materials and components, output per worker and over-
head costs., This factor is related partly to the influence
of the tariff, which makes it both possible and profitable
to produce a wider range of products than would be feasible
with levels of manufactured goods prices closer to those
prevailing in the United States. Short production runs
involve frequent changes in production scheduling for
individual products, which lower the volume of output that
can be achieved with a given machine and a given number
of workers, In some cases, machines and equipment are
purchased for short runs, and this raises these fixed costs
per unit of output produced. These short runs contribute
to less effective and efficient use of labour and capital in
production, by affecting many aspects of the way in which
production is organized, including the ordering, schedul-
ing and storage of the wide range of items produced.
Recent work on production costs has emphasized the im-
provements in productivity through '"learning by doing",
but the diversified production pattern in much of Canadian
secondary manufacturing limits the scope for this. Many
of the companies interviewed were aware of these tenden-
cies, both in their supplying firms in Canada and their
own operations. In the light of the emphasis on these
matters in the interviews, a fuller discussion of the ef-
fects of specialization on productivity and costs is in-
cluded in Section 4, with some discussion of why such
production practices persist, and how tariff reductions
could facilitate and encourage greater specialization.

The size of equipment and size of plant were also
mentioned in some interviews, but these were generally

given less emphasis than the effects of tariffs and
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specialization. The size of equipment was indicated in
some of the interviews to be a significant factor affecting
efficiency in the fine paper, steel, and chemical industries.
Efficient plant size has been given considerable emphasis
by Eastman and Stykolt. They have compared actual
plant size for selected industries (with regional break-
downs where appropriate) with the plant size that would
give the lowest average cost, and frequently found the
capacity of Canadian plants to be below the optimum. =
Another recent article uses data from engineering studies
to explore the effect of scale of installed plant and other
equipment on average cost, indicating that importazp}
economies of scale emerge from this type of data.—

In addition, a number of other factors emerged in
the interviews conducted for our Study or in discussions
of earlier drafts of it. High seasonality in some parts of
Canadian manufacturing affects costs. For example, in
the case of cement and building materials, higher manu-
facturing costs emerge if production is concentrated in
the summer months, and greater capacity is necessary
to meet the seasonal peaks in demand. In the case of
manufacturing production as a whole, the over-all size
of seasonal variations appears to be about twice as large

bl Eastman and Stykolt, op. cit., passim. Only a few
industries in the Council survey were also covered in
their volume. These included consumer durables and
rubber tires; cross-references to these are included
in the industry notes later in this Staff Study. In the
steel and newsprint groups, their studies were very
thorough, but emphasized primary steel and newsprint
in which Canadian output is specialized rather than
steel products and fine paper in which production is
more diversified and short runs are more common.

John Haldi and David Whitcomb, "Economies of Scale
in Industrial Plants', Journal of Political Economy,
August 1967, pp. 373-385,

35



Scale and Specialization

in Canada as in the United States. In some cases it was
also indicated that plant costs are higher in Canada than
in the United States, apparently mainly as a consequence
of the greater severity of Canada's winter climate. The
degree to which production is operating close to designed
capacity is also a factor. Productivity typically declines
if low demand is reflected in production being curtailed
below efficient operating levels. Higher costs of borrowed
funds were also mentioned by several companies as a
factor contributing to higher overhead costs in Canada
(see Table 2, p. 29 ). Although higher interest rates
generally prevail on long-term borrowing in Canada,
interest charges typically only amount to a fraction of 1
per cent of total costs of manufacturing, and this dif-
ference in interest rates does not appear to be an impor-
tant consideration as a general rule. (There has not yet
been any study of differences in equity costs in manufac-
turing in the two countries, and little discussion of this
occurred in the interviews.)

Census data in the two countries indicate that the
level of formal education of managers is lower in Canada
than in the United States, but this evidence and its signifi-
cance in the performance of management requires further
study. It has also been suggested that differences in
attitudes and the '"tempo' of work may be factors, but
that these are perhaps not independent from other factors
such as training, managerial know-how, degree of
mechanization, and length of production runs.

In brief, although there appear to be some interest-
ing and significant differences in the quantity and quality
of productive resources employed in the two countries,
the results to date suggest that the lower levels of produc-
tivity in manufacturing (and the higher levels of total
costs per unit of output) in considerable part reflect the
way in which production is organized -- diversification,
scale of operation, mechanization, technology, efficient
use of resources, management, morale, and attitudes.
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The statistical measures should not be taken as a reflec-
tion on the energy, basic ability or enthusiasm of Canadians.

In summary, the interviews turned up a number of
factors that were considered to contribute to the higher
levels of costs and prices and lower levels of output in re-
lation to inputs in the production of manufactured products
in Canada compared with the United States. Although this
Study has concentrated on manufacturing, these results
also have implications for other sectors of the economy.

The higher prices for manufactured products have,
in turn, implications for other industries. For example,
the resource industries (including forest products, metals
and petroleum) have to pay more for their purchases of
manufactured items. This becomes an item in their costs,
and may limit their ability to compete with producers of
the same product in the United States who pay less for in-
puts of manufactured products.

This Study was designed to shed light on the relative
costs of producing goods in Canada and the United States.
There are, in addition, other elements of the total cost
structure that, although not covered by this inquiry, should
be borne in mind. One of these is the cost of physically
distributing the product from the manufacturing plant to
its point of consumption; the other is the cost of such
sales stimulants as advertising and direct selling.

While manufacturing facilities arehighly concentrated
along a narrow band close to the U. S, border between
Windsor, Ontario, and Quebec City, the Canadian market
is scattered throughout the commercially developed portion
of the country that extends about 4, 000 miles from east to

west, and some 100 miles north of the U. S. border._l_/

L/ ¢ . Taylor in I A. Litvak and B, E. Mallen (eds,)
Marketing: Canada, Toronto, McGraw-Hill, 1964, p. 43.
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Expensive distribution facilities such as warehouses and
branch offices are thus required to provide service to
far-flung centres of population that are not large enough
to make optimal use of such installations. In addition,
long hauls result in high freight charges. Per unit costs
climb as a result of such conditions.

Advertising messages must be tailored to Canada's
bicultural nature. Regional differences in tastes and
needs make an appeal that is effective in one area in-
appropriate in another. One newspaper or television
announcement in New York City can reach a group of
people almost as large as the entire Canadian population.
These factors combine to contribute, with others, to rela-
tively high selling costs in Canada.

While they are not directly connected with the pro-
duction costs that form the focal point of this Study, sales
and distribution costs are very probably higher in Canada
than the United States, and thus contribute to higher selling
prices for manufactured products to the consumer.

Although the interviews for this Study have helped
to shed light on the factors affecting productivity per-
formance, it is important to emphasize that much still
remains to be learned about the relative importance of
different factors, and about how these act and interact
together to bring about changes in productivity levels in
manufacturing in the two countries. There is a need for
considerable further study in this field, It is also impor-
tant to note that the effects of other industries on the
over-all cost and competitive position of manufacturing
have not been explored. Transportation and selling costs
on both material inputs and outputs may have some rele-
vance to the competitive situation in manufacturing indus-
tries. These interrelations of various influences within
manufacturing, and their relation to other industries,
have not been explored systematically in this initial
Study.
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The Influence of Production Runs on Unit Costs

Earlier parts of this Study have dealt with factual
comparisons of costs in Canadian and U. S. manufacturing
companies, and have suggested some reasons for such
differences. An important source of data was the cost
accounting records of the companies, In this section,
attention is shifted from the current records of costs to
what would happen to Canadian costs with greater spe-
cialization. The appraisal of costs under such circum-
stances requires the knowledge of management analysts,
engineers, and others able either to draw on relevant
past experience of other companies in Canada or
abroad, or to visualize operations under significantly
changed conditions. We were unable to obtain as much
firm evidence on the quantitative effects of specialization
and longer runs under different conditions as we were able
to obtain on accounting records of present costs. On the
other hand, there was almost universal recognition of the
importance of this question and widespread agreement
that longer runs would narrow the productivity differences
between Canada and the United States to a significant
degree. '

Before turning to the factual evidence, it is useful
to summarize some of the work by economists on this
question of specialization. It might be noted that there
is only a limited amount of discussion of length of run
and specialization in current work in economic theory
(either in work on cost curves and supply curves or in
international trade), but there has been a general recog-|
nition of the importance of this point since the latter par
of the eighteenth century. It has naturally been given l
more emphasis by those economists who were intereste
in using the tools of economic theory to throw light on
practical problems.

A recognition of the importance of specialization
goes back to Book I, Chapter I, of the Wealth of Nations
by Adam Smith:
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"...The greatest improvement in the productive
powers of labour, and the greater part of the
skill, dexterity, and judgment with which it is
any where directed, or applied, seem to have
been the effects of the division of labour....

"To take an example, from a very trifling manu-
facture; but one in which the division of labour
has been very often taken notice of, the trade of
the pin-maker; a workman not educated to this
business (which the division of labour has ren-
dered a distinct trade), nor acquainted with the
use of the machinery employed in it (to the
invention of which the same division of labour
has probably given occasion), could scarce,
perhaps, with his utmost industry, make one
pin in a day, and certainly could not make
twenty., But in the way in which this business
is now carried on, not only the whole work is
a peculiar trade, but it is divided into a number
of branches, of which the greater part are like-
wise peculiar trades. One man draws out the
wire, another straights it, a third cuts it, a
fourth points it, a fifth grinds it at the top for
receiving the head; to make the head requires
two or three distinct operations; to put it on,
is a peculiar business, to whiten the pins is
another; it is even a trade by itself to put them
into the paper; and the important business of
making a pin is, in this manner, divided into
about eighteen distinct operations, which, in
some manufactories, are all performed by
distinct hands, though in others the same man
will sometimes perform two or three of them....

""This great increase of the quantity of work,
which, in consequence of the division of labour,
the same number of people are capable of per-
forming, is owing to three different circum-
stances; first, to the increase of dexterity in
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every particular workman; secondly, to the
saving of the time which is commonly lost
in passing from one species of work to an-
other; and lastly, to the invention of a great
number of machines which facilitate and
abridge labour, and enable one man to do
the work of many. wl/

A similar recognition and emphasis on this point is
given by Alfred Marshall in his Industry and Trade. He
gives examples from steel, construction, munitions and
aircraft engines for the United States that reflected a
reco%r/ﬁtion of the importance of this point almost 50 years
ago.%

However, a review of recent theoretical literature
on the firm and industry has thus far turned up very little
recognition or emphasis on the relevance of this topic in
the context of the modern industrial society. Moreover,
discussions with a number of university teachers of eco-
nomics has tended to confirm the fact that professional
economists appear to be devoting little, if any, careful
attention to this matter in the field of economic theory
today. The area of product differentiation (which is re-
lated to specialization and diversification) has received
considerable attention since the 1930's. However, the
major interest of Edward Chamberlin and others who

1/ Adam Smith, An Inquiry into the Nature and Causes of
the Wealth of Nations, New York, Modern Library
edition by Random House, 1937, pp. 3, 4, 5 and 7.
The quotation refers to specialization of function for
different workers within a plant. For more complex
products, some of this specialization now takes place
in different plants.

2/ Alfred Marshall, Industry and Trade, London,
Macmillan, 1919, pp. 221-228.
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have been concerned with this subject has been on the
effects of product differentiation on the position and shape
of the demand curve for particular products. Chamberlin,
for example, discusses the effects of product differentia-
tion on advertising and selling costs, but does not really
deal with the possibility of product differentiation raising
the whole level of the production cost curve.

Over the last decade, an increased interest has
emerged among a number of economists in California
about the effect of length of run on costs. Some of this
interest emerged out of the discussion of ''learning by
doing'', and has been tested and developed in cost studies
of individual firms in the airframe and other local indus-
tries. Learning by doing helps throw light on why there
can be a persistent long-term growth in output, using
essentially the same levels of inputs of labour and capi-
tal.=' Alchian and Hirshleifer have carried this further
in making a sharper distinction between the effects of the
total volume of output of a product over an extended period,
and the quantity produced in a particular period of time,
or the rate of output. A central point is that marginal

': cost increases with the rate of output, but declines with
‘a higher volume of output. This basic distinction is illus-
trated with examples from costs for bookprinting, air-
frames, telegraph companies, electric power, air/lines,
hotels, quantity discounts and size of shipments,=

1/ Edward Chamberlin, The Theory of Monopolistic Compe-
tition, Cambridge, Harvard University Press, Third
Edition, 1938.

2

K. J. Arrow, "Economic Implications of Learning by
Doing", Review of Economic Studies, 1962, pp. 155-173.

3/ A. Alchian, "Costs and Outputs' in M. Abramovitz and
others, The Allocation of Economic Resources: Essays
in Honor of B. F. Haley, Stanford, Stanford University
Press, 1959; and Jack Hirshleifer, "The Firm's Cost
Function: A Successful Reconstruction? "', Journal of
Business, July 1962, pp. 235-255.
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These same notions on costs have been related to 'pro-
gress functions', which have been used in engineering
cost studies in particular firms. 1/ Professor Keachie
has used these ideas as a basis of a pamphlet designed to
help small firms estimate costs for tendering, etc., 2/
which contains an extensive bibliography in the field.—
This Study contains a number of examples of cost reduc-
tions associated with increases in the size of orders and
the length of production runs. All of these studies throw
light on the relationships between quantities produced and
manufacturing costs, and thus clarify and put in a broader
perspective the factual material on specialization and
length of run for Canadian manufacturing. The main
point of this discussion is that there is a good deal of evi-
dence and analysis to support the views of Canadian busi-
nessmen about the cost implications of product diversifi-
cation or specialization, and that there has been a long
and respectable history in economics on this subject.

In the interviews conducted for this Study, consider-
able evidence was accumulated about differences in costs
for a significant number of individual commodities. The
factual evidence on the higher level of manufacturing
costs and prices in Canada than in the United States was
summarized in the previous section. The interviews also
explored with businessmen why costs were higher in
Canada. Short runs were claimed to be a major factor in
many companies in a wide range of industries. The par-
ticular factors in different industries are discussed in
Part III. In a number of companies some discussion took

1/ L. E. Preston and E. C. Keachie, ""Cost Functions and
Progress Functions: An Integration', American Eco-
nomic Review (A. E. R.), March 1964, pp. 100-107.

2/ E. C. Keachie, Manufacturing Cost Reduction Through
the Curve of Natural Productivity Increase, Berkeley,
University of California, Institute of Business and
Economic Research, 1964.
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place about what would happen to the levels of output
(with the same labour and machinery as currently being
used) if production runs could be more specialized and
longer. A substantial number of company officials con-
cluded that, in such circumstances, output could be in-
creased and that the extent of increase would be appreci-
able -- in some cases, even dramatic. One steel official
indicated an example of a particular product for which
output could triple if the length of the typical U.S. pro-
duction run could be produced in the existing Canadian
facilities with the same labour force. Another example
of an indicated tripling of output emerged in an interview
with officials of a firm producing paper products.

These results raised a new type of question. It
was quite apparent that the Canadian company officials
were aware, both in general terms and in detail, with
the techniques used in the United States, and that there
were no engineering or technical problems that prevented
the same production procedures being used by the Canadian
firm. Why did Canadian firms not specialize more,on
their own initiative,and benefit from the reductions in
costs that would follow from this?

One consideration is that these dramatic increases
in productivity for particular products may have a rela-
tively modest impact on the total costs of that firm. This
would arise in the cases in which the costs of producing
a particular item within a firm are a small part of total
costs. This occurs if the purchases of materials and
other services from other industries have a significant
effect, For example, for a firm in which internal costs
were 30 per cent of total costs, a doubling of productivity,
even for all products of that firm, would only reduce the 1
total costs by 15 per cent, assuming that prices of
materials remain unchanged. The data from the input-
output matrix summarized in Table 1 illustrate the
general importance of such purchases from other indus-
tries. This discussion suggests that one firm acting in
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isolation to achieve greater specialization and increased
productivity is likely to have only a limited influence on
its total costs.

A further consideration is the extent of the effect
of productivity improvement, along with lower levels of
production costs, on sales. If the lower level of costs
is passed on to the buyer, the extent of the effect on sales
will depend on the elasticity of the demand for that product.
It is not easy to judge the elasticity of demand for a
product, and it requires a view about the response of
competitors to price cuts initiated by the firm shifting to
more specialization. It is conceivable that if the demand
curve is fairly inelastic, the price reductions necessary
to sell the additional output arising from specialization
could be greater than the associated reductions in cost.
Some of the companies appeared to have this sort of re-
sult in mind. In other words, the attempt to cut costs by
specialization could result in lower, rather than higher,
profits. The extent of this result is uncertain, of course,
but it is clear that the change would involve problems and
risks for the initiating firm. One can understand why the
firm may be cautious to move out of an assured and
profitable situation under these circumstances. L/ It is
conceivable that a number of firms in an industry might
agree to specialize to reduce costs, but we have not en-
countered any examples of this. Some businessmen have
observed that this would involve agreements in the do-
mestic market and are uncertain whether this would be
regarded as a restraint on competition under Canadian
law.

It should be noted that the situation could be quite
different in a situation of a substantial, across-the-board,

1/ For a fuller discussion of these questions for the
automobile industry, see Wonnacott and Wonnacott,

op. cit,, pp. 235-245,
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multilateral reduction in tariffs, The company would
then have less choice as to whether it would specialize
and reduce the range of products it is producing. The re-
duction of tariff rates would tend to encourage a lowering
in prices of manufactured products, and some lines that
become less profitable would be dropped. At the same
time, improved access to export markets would broaden
the opportunities for expanding the production and sale

of relatively more profitable lines. In addition, it would
no longer be a situation in which one firm would be acting
alone; as all his suppliers of materials would also be
moving in the same direction, the total cost of the product
would be reduced by the cost reductions in materials in-
puts as well, Furthermore, the cumulative effect of in-
creased productivity levels and price reductions for manu-
factured products would have a stimulative effect on the
demand for manufactured products. In other words, the
desire to remain profitable would provide a greater in-
centive to become more productive with tariff reductions
than with a continuance of the high tariff rates on manu-
factured products that Canada has had historically. In
fact, the past level of high effective tariff rates has made
it both possible and profitable to produce items using
much more labour and capital than were being used by
comparable U. S. plants. In the light of the importance

of the tariff in the company interviews, this will be dis-
cussed more fully in the next section.

Much of the preceding discussion has dealt with the
effects of greater specialization by individual firms on
the productivity gap between Canada and the United States.
The conclusion from the Study as a whole is that this
would lead to a narrowing of the gap. This has important
implications for trade in manufactured products and the
balance of payments. At present, the generally higher level
of prices of finished manufactured products in Canada
than in the United States tends to limit the export of such
products to a limited range of items. Manufactured end
products are a much smaller share of Canadian exports
than in other industrialized countries, but their importance
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has grown significantly in the 1960's, partly due to the
devaluation in the early 1960's and a number of special
influences., On the other hand, imports of a wide range
of products take place, even with a high level of effective
tariff rates and the value of the Canadian dollar that has
prevailed since 1962. A greater degree of specialization
in manufacturing would increase the two-way flow of trade,
but a narrowing of the price and productivity differences
between the two countries would operate in the direction
of a greater stimulus to exports than to imports of manu-
factured products. The extent of tariff reductions by the
United States and other countries as part of the Kennedy
Round reductions will make access for manufactured
products by Canadian producers to foreign markets much
more open than previously. High costs and prices and
low productivity in Canadian manufacturing could still
continue to be an important limiting factor on further in-
creases in exports of manufactured products.i/ Bearing
in mind the large excess of imports over exports in manu-
factured products, a narrowing in the price and produc-
tivity differences could have important implications for the
structure and even the level of the .Canadian deficit on mer-
chandise trade and onthe balance of payments as a whole.

Evidence on Specialization for Other Countries

In the light of the emphasis on intra-industry
specialization that emerged in this study of Canadian and
U. S. manufacturing, some review of the literature relat-
ing to Europe was begun. It is intended to be illustrative,
rather than exhaustive, and to indicate the potential rele-
vance of these ideas to other situations. The discussion
will be limited to material published since the Second
World War.

1/ See Wonnacott and Womaacott, op, it ;, Chapten IL,
pp. 167-213, for a discussion of the wage, price and
exchange rate implications of free trade between
Canada and the United States.
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At the end of the Second World War, the British
Productivity Council was organized with the co-operation
of the United -States to assist in the spread of information
and adoption of techniques that were being used in the
United States. About 70 teams were organized, primarily
in manufacturing, with a few on agriculture and building.
Most of the teams were organized on an industrial basis,
but there were about 20 specialist teams in such fields as
materials handling and training. A book was prepared by
Graham Hutton, developing the broad implications for
Britain of the experience of the productivity teams in com-
paring American and British industrial efficiency. Hutton
has summarized the effects of simplification, standardiza-
tion and specialization as follows:

"Mass-production, smooth 'long-runs', assembly-
line methods, pre-planning of production, high
utilization of machinery, quick writing-off and
replacement of equipment -- all these conditions
of low unit- costs demand in their turn three
special factors., These are Simplification, Stan-
dardization, and Specialization. They are the
three charmed 'S's' of high productivity. They
are equally applicable to materials, to machines,
to motive power, and (through training, and
breaking-down of tasks and skills) to men: indeed,
to management as well as to work-people. As so
many of the A, A, C, P, Teams refer enthusiastic-
ally to the effect of these 'three S's' in achieving
the peaks of American productivity, it is worth
first examining them in connection with the highest
possible utilization of machines and equipment. 1/

1/ Graham Hutton, We Too Can Prosper: The Promise of
Productivity, published for the British Productivity
Council, London, Allen and Unwin, 1953, p. 96 and ff.
For an example of similar emphases in a particular
industry report, see British Productivity Council,
Industrial Engineering, London, 1954, p. 28.
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A study has also been undertaken by Dr. Easter-
field on the effects of standardization "with a view to-
wards estimating the economic effects of reduction in
variety and increase in batch size or length of production
run.... In the cases studied (a firm of dyers, a firm of
engineers, two sets of costing for cotton cloth, and ex-
perience of aircraft production during the war), increase
in size of order and concentration on a smaller range of
products has in all cases led to an increase of output per
man and a decrease in costs. nl/

Marvin Frankel discussed the effects of specializa-
tion in comparing the contrasts between British and Ameri-
can productivity in manufacturing:

"...Where, for a given product group, a highly
differentiated market structure has evolved,
realization of high productivity levels will prove
difficult. There are two facets to this problem.
First, although firms (or plants) might specialize,
each producing one or a few varieties of a product,
the profusion of varieties might result in markets
for each firm that would be too small to justify
the use of highly laborsaving techniques. There
would, in this situation, be more firms in the
industry than would be required with a more uni-
form product structure. Second, although the
market for each firm might be reasonably large,

a need by each to manufacture a product in several
different forms could likewise restrict the use of
laborsaving methods. The result in both cases
would be relatively low output per worker,

—1/ T. E. Easterfield ""Standardization as an Aid to

Productivity', Productivity Measurement Review
(OECD), June 1962, p. 6.
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"The problem of product differentiation is rele-
vant not only to markets for final products but
equally to intermediate producers' markets.

If the demand for semiprocessed raw materials,
for components, or for machines is structured
and variegated rather than reasonably standard-
ized, the suppliers of these items will experience
the same handicalps as suppliers of finished con-
sumers' goods. nl/

Professor Verdoorn dealt with this same area in
discussions at an international conference:

"Professor Verdoorn suggested that differences
in production methods between America and
Europe lay not so much in the size of the firm
or of the plant, as in the length of the individual
production run., The diversity of technical
processes carried out in the same plant was
much smaller in America than in Europe. Apart
from static effects on productivity, the length of
the production run also had a dynamic influence.
According to the 'learning' or 'manufacturing
progress' curve, productivity per man-hour in-
creased as a function of total accumulated output
since any process started. Many processes
showed a 20 per cent gain in productivity if
accumulated output doubled. The diversity of
processes in an American plant was much
smaller than in Europe so that, even with equal
total output per firm, the length of the average
production run would be much greater. This

1o

—' Marvin Frankel, British and American Manufacturing

Productivity, Urbana, University of Illinois Bulletin,

19550, Pp. 124=73 &t. sag,
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fact might well account for a considerable part
of the differences in productivity. nl/

Bela Balassa has studied the scope for intra-
industry specialization in trade in manufactures among
the European Economic Community as tariffs were re-
duced between 1958 and 1963:

"The results point to the importance of intra-
industry specialization in trade among industrial
countries and provide support to the hypothesis
that trade liberalization would result in intra-
industry rather than interindustry specialization....

It would appear that the difficulties of adjustment
to freer trade have been generally overestimated. n2/

He pointed out that bankruptcies have declined and unem-

ployment has been low during the period of tariff reduc-
tions.

Herb Grubel has also emphasized the importance
of intra- indus}ry specialization in the European Economic
Community. =/ He shows that the tariff reductions within
the EEC have been reflected in an increased two-way
flow of trade between individual countries at a fine level
of international trade in manufactured products and draws
some policy implications from the results:

1/ In E. A.G. Robinson, (ed.) Economic Consequences of
the Size of Nations, London, Macmillan, for Inter-
national Economic Association, 1960, p. 346.

& Bela Balassa, '"Tariff Reductions and Trade in Manu-
factures among the Industrial Countries', A. E. R.,
June 1966, pp. 471-472.

2 Herbert G. Grubel, '"Intra-Industry Specialization
and the Pattern of Trade', C,J. E.P.S., August 1967,
pp. 374-388.
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"The models of intra-industry specialization pre-
sented above have some interesting implications
for a variety of problems in international adjust-
ment and politics. First, trade liberalization
among countries with similar resource endow-
ment and levels of development is likely to lead
to only relatively minor quality or style specific
capital losses by workers and capitalists. As
an industry reacts to foreign competition as
described in our model, it is normally relatively
easy to shift skills and machines into producing
the new lines of product as compared with the
situation where inter-industry specialization
requires shifting these resources into entirely
new kinds of employment....

'Second, the basic model of intra-industry
specialization implies that the traditional
measures of price elasticities seriously under-
estimate the increases in trade following multi-
lateral trade liberalization, "1/

These references suggest that a number of studies
of trade and productivity in European manufacturing
have considered some of the same topics of specializa-
tion and diversification that have been covered in this
Study of Canadian manufacturing. A common theme on
the factual side is that greater product diversity con-
tributes to higher cost and lower productivity. For
those that deal with the tariff, the indications are that
tariff reductions lead to increased intra-industry trade,
increased productivity and generally only modest adjust-
ments during the period of tariff reduction. This re-
flects a shift from the earlier analysis which put more

T/ tead), , pp. 387-388.
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emphasis on constant or increasing cost in manufacturing
in studying European commercial policy._l_/

The Influence of Tariffs and the Exchange Rate

Reference has been made in a number of preceding
sections to some of the possible effects of Canadian
tariffs. In the light of the emphasis given this factor as
one that tends to increase costs and restrain productivity,
and in view of the long history of the tariff in the develop-
ment of Canadian manufacturing, some further discussion
of the subject is appropriate. This discussion builds on

1y For references to earlier studies by Viner, Scitovsky,
Johnson and Meade, see E. F. Denison (assisted by
J.-P. Poullier), op. cit., pp. 257-262; and Harvey
Leibenstein, ""Allocative Efficiency vs. 'X-Efficiency'",
A,E.R., June 1966, pp. 392-415. The latter study is
quite explicit in stating that '""costs are constant within
the relevant range' on page 395, an assumption fre-
quently made. If costs can be significantly reduced
by specialization, the effects of tariffs can be much
greater than these studies suggest.

53



Scale and Specialization

the interviews, and in addition incorporates points from
other studies.l/

A consideration of some of the effects of tariffs
requires that a careful distinction be made between
nominal and effective tariff rate s._z./ This is a crucially
important distinction for the economic implications of
tariffs, Nominal rates are simply the scheduled rates

1/ The following list of studies of the Canadian tariff is
illustrative, but is not intended to be exhaustive.
W. A. Mackintosh, The Economic Background of
Dominion-Provincial Relations, Ottawa, Queen's
Printer, 1940; O. J. McDiarmid, Commercial Policy
in the Canadian Economy, Cambridge, Harvard Uni-
versity Press, 1946; Clarence L. Barber, 'Canadian
Taviff Poliey™; C,J. E. P, 5., Nowverbe® 1968, P53~
530; Young, op. cit,; Stykolt and Eastman, "A Model
for the Study of Protected Oligopolies''; English, op.
cit.; Wonnacott and Wonnacott, op. cit.; Eastman
and Stykolt, op. cit.; John Dales, The Protective
Tariff in Canada's Development, Toronto, University
of Toronto Press, 1967; and a number of studies
sponsored by the Private Planning Association under
the Atlantic Studies Program. The co-operation of
the authors in making these studies available and
discussing their results with staff members has been
very helpful.

—' The concept of effective protection was introduced
into economic literature in 1955 by Barber, loc. cit.
For a fuller discussion of concepts, estimates for
Canada, and a full bibliography, see Special Study
No. 9 cited below.
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applied to goods which are imported into Canada. Effec-
tive rates measure the protection for an industry as it
adds value to purchased inputs in processing its products,
and takes account of differences in the tariff rates be-
tween the output and the inputs of that industry. If the
nominal tariff rates on the finished product are substan-
tially higher than the rates on the materials and com-
ponents, the level of effective tariff can be quite high,
especially if tariff-affected purchased inputs from other
industries are a large part of total costs. Conversely, if
the nominal rates on components and materials are high
in relation to the rates on finished products, the effective
tariff rates may be very low or even negative (the latter
implying that producers may be operating under some
disadvantage in relation to international competitors).

Quantitative estimates of effective tariffs have now
been made for a number of countries.—" Two general

Iy

W. M. Corden, "The Vernon Report: Reviews of the
Report of the Committee of Economic Enquiry",
Economic Record, pp. 129-148; W. M. Corden, '"The
Structure of a Tariff System and the Effective Protec-
tive Rate'", J. P, E., June 1966; W. M. Corden, '"The
Effective Protective Rate, Uniform Tariff Equivalent
and the Average Tariff'', Economic Record, Vol. 42,
June 1966; Giorgio Basevi, '"The U. S. Tariff Structure:
Estimates of Effective Rates of Protection of U.S. In-
dustries and Industrial Labor', Review of Economics
and Statistics, May 1966; G. Basevi, International
Trade Restrictions and Resource Allocation in the
United States, unpublished Ph. D, dissertation, Uni-
versity of Chicago, June 1965; R. Soligo and J. Stern,
"Tariff Protection, Import Substitution and Investment
Efficiency', The Pakistan Development Review, Summer
1965; Bela Balassa, '"Tariff Protection in Industrial
Countries: An Evaluation', J. P. E,, December 1965,
These references were helpfully provided by Professor
Harry G. Johnson.
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points emerge from the results to date. One is that the
effective rates are significantly higher than the nominal
rates for a large majority of specific manufactured
products for all countries. Secondly, there is a con-
siderable variation between the effective tariff rates for
individual items.

A forthcoming study for Canada indicates that ef-
fective rates provided in Canada are fairly high, and
substantially higher than nominal rates, for many manu-
factured products,=' This results from the typically
lower tariff rates on raw materials and partially manu-
factured products than on finished products. The impor-
tance of imports as a source of supply is indicated by
the extent of imported components and materials in
Canadian manufacturing, and their importance in prices
is illustrated by the influence of the landed price of im-
ports (including the Canadian tariff) as an upper limit on
the prices of similar products produced domestically. It
should be noted that such estimates of effective protection
give an indication of the levels of protection provided to
individual industries, but some earlier examples suggested
that the full extent of this protection has not always been
used in Canada. Furthermore, more study and discus-
sion of how the level of effective tariff rates affects
prices, productivity and wages is still necessary.

The structure of tariffs may also have important
effects -- particularly in the circumstances of generally
much higher tariffs on highly manufactured goods in re-
lation to raw materials, food, etc. Such a structure of
tariffs influences the structure of relative prices, tending

o) A forthcoming study prepared under the auspices of
the Economic Council of Canada will provide some
estimates of effective tariff rates in Canada. See
James R. Melvin and Bruce W. Wilkinson, Effective
Protection in the Canadian Economy, Special Study
No. 9, Economic Council of Canada, forthcoming.
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to produce a relatively higher level of prices of manu-
factured products than would otherwise have tended to
prevail in relation to the prices of, say, foods and ser-
vices. This pattern of relative prices tends to limit the
market for manufactured products in relation to the
market for other goods and services ~- and therefore
further restricts the extent of scale and specialization.

The effects of the tariff on the performance of
manufacturing in the Canadian economy can be briefly
recapitulated. The tariff leads to higher prices for
materials, machinery and equipment (although the rates
on the latter were reduced,effective January 1968) for
a wide range of manufactured products. This makes it
both possible and profitable for Canadian firms and plants
to produce certain products in a wider range of sizes
and qualities than would be possible with lower tariffs or
free trade. The size of machinery and the size of plant
that one might find it profitable to use in a small pro-
tected market could be less than in a larger and more
competitive market. The effects of generally less
machinery, smaller plant and more diversified product
runs are reflected in a lower level of output in relation
to inputs, as well as in higher prices of manufactured
products, than in the United States. Also, under sub-
stantial effective tariff protection, the entry of new pro-
ducers or the building of additional plants operated by
existing firms may be reasonably easy. 1/ The workers
in the protected industries need not be paid any more
than other industries in Canada, and capital need not get a
higher rate of return either. The effects of tariffs are
thus likely to show up primarily in a lower level of output
in relation to inputs than in the United States.

As long as significant effective tariffs persist, it is
not profitable to shift towards more specialized and longer

1/ Eastman and Stykolt, op. cit.
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production runs. In short, it is profitable for Canadian
plants to be less productive than plants in the United
States.

The results of the recent study by the Wonnacotts
suggest that the effects of the U.S. and Canadian tariffs
on the level of Canadian GNP are significant -- it is esti-
mated that in 1958 Canada's GNP was about 10 1/2 per
cent lower than it would have been in the absence of such
tariffs.=" Since manufacturing is only a small part of
the economy, the effects of the two tariffs on productivity
differences between the two countries for manufacturing
would appear to be very substantial.

The results of the Kennedy Round will lead to a
significant reduction in the tariffs on industrial products
for all the countries with which Canada trades., The re-
ductions by the United States will be particularly signifi-
cant for Canada,as a large part of the present exports
will be entering the United States either on a duty-free
basis or with quite low rates by the time the staged re-
ductions have taken place early in the 1970's. Nominal
rates in Canada will also be reduced, but it is likely that
the reductions in effective rates will turn out to be less
pronounced. These changes will provide improved poten-
tial access to foreign markets for Canadian manufacturers.
However, the degree to which they can increase exports
to the United States will be partly dependent on a narrow-
ing in the cost and productivity differences between pro-
ducers of similar products in the two countries.

It has long been recognized that the tariff increases
the scope for monopolistic policies, The first anti-
combines legislation was introduced shortly after Sir John
A, MacDonald introduced substantial increases in tariff
rates as part of the ""National Policy'" in the 1880's.

1
— Wonnacott and Wonnacott, op. cit.
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The greater concentration of production among a small
number of companies increases the risk of combination
and agreements to set prices, The same limitations on
price competition can occur, of course, without collusion,
through such means as price leadership. The Combines
Investigation Act provides for reductions in tariffs,and
several investigations have recommended tariff reduc-
tions, but there have not, to our knowledge, been any
instances in which tariffs have been reduced as a result
of such recommendations.

The Exchange Rate

In the previous discussion of costs and average
hourly earnings, Canadian data have been reported in
Canadian dollars and U. S. data in U.S. dollars. All of
the results of our survey relate to the period since the
adoption of a fixed rate of exchange at $1. 08 Canadian
for $1.00 U.S. This brief section summarizes some of

i/ Lloyd G. Reynolds, The Control of Competition in
Yy yn ’ P

Canada, Cambridge, Harvard University Press, 1940;
Report of the Commissioner, Combines Investigation
Act, Canada and International Cartels, Ottawa, King's
Printer, 1945; Gideon Rosenbluth, Concentration in
Manufacturing in Canada, Princeton, Princeton Uni-
versity Press, 1957; Stefan Stykolt, ""Combines Policy:
An Economist's Evaluation', C.J.E.P.S., February
1956, pp. 38-45; J. N, Wolfe, '""Some Empirical
Issues in Canadian Combines Policy', C.J, E.P.S,,
February 1957, pp. 113-121; and George W. Wilson,
"Anti- Combines and Injury to the Public'", C.J.E, P, S, ,
February 1957, pp. 121-127; Stefan Stykolt, Economic
Analysis and Combines Policy, 1965; Stykolt and

Eastman, op. cit.
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the implications of this exchange rate for prices and
the competitive position of Canadian manufacturing.—
Since this Study has been limited to the manufacturing
sector, it has not been felt necessary to have a full dis-
cussion of the exchange rate and balance-of-payments
aspects in this Study.

At the time of the devaluation of the Canadian dollar
in the late spring of 1962, a number of prices of particu-
lar commodities responded sharply and quickly, with
magnitudes of change roughly in line with the extent of
the devaluation. These products were largely inter-
nationally traded items, whose prices are determined
in the sensitive world markets for primary commodities.

On the other hand, prices of more highly processed
manufactured products produced within Canada responded
surprisingly little, bearing in mind the extent of the de-
valuation. These developments were pointed out in the
Third Annual Review, pp. 95-97, on ""The Effects of
Exchange Rate Adjustments'. The following sentences
are especially relevant to prices of manufactured products:

"...As long as there was a significant amount of
slack in the economy as a whole, there was only

a modest influence on prices and costs of items
which were largely produced and consumed do-
mestically. However, as the economy moved
closer to full capacity, there was less scope to
increase output rapidly from unutilized resources.
The higher Canadian dollar prices of internation-
ally traded items began to have a somewhat

4 For a broader discussion of the post-war exchange
rate history of Canada, see Paul Wonnacott, Canadian
Dollar, 1948-62, Toronto, University of Toronto Press,
1965, and Royal Commission on Banking and Finance,
Report, Ottawa, Queen's Printer, 1964, pp. 479-492.
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greater upward pull on costs and prices in other
areas.... the surprising thing is not that prices
in Canada rose relative to those in the United
States, but that the extent of the relative rise in
Canada took so long to develop and has been so
moderate in relation to the initial devaluation. "

The significant exchange devaluation over the period
1960-62 left Canadian secondary manufacturing in a very
strong competitive position. The period from 1950 to
1962 of a higher value for the Canadian dollar had con-
tributed to increased pressure on profit margins in a wide
range of manufacturing. Increased pressures to drop low-
profit items and increase productivity were experienced
in many firms. These firms were ready to exploit the
opportunities after the devaluation. Since devaluation,
prices of manufactured products from other countries
have become relatively more expensive to the Canadian
producer, importer and consumer, compared with goods
produced within Canada. On the other hand, a number
of Canadian manufacturers have found it more profitable
to export than previously, and this change has undoubtedly
contributed to the dramatic and widespread increase in the
volume of manufactured exports that has taken place over
the last five years or so. Of course, part of the strength
in exports of Canadian manufactured products in the 1960's
reflects the vigorous and sustained growth in world mar-
kets over this period. Some special factors have also
contributed to the over-all export upsurge -- such as the
auto agreement and defence-sharing contracts., However,
even after taking account of special factors, the Canadian
manufacturing industry appears to have been in a generally
stronger position to get a larger share of domestic and
world markets than it has been for many decades (apart
from the special circumstances of the immediate post-war
period). However, now that a relatively high level of eco-
nomic activity has prevailed for a number of years, the
effects of devaluation are beginning to be reflected in more
marked increases in prices and costs in Canadian manu-
facturing than in the United States.
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PART III

INDUSTRY SURVEY

Our Study of manufacturing enterprises covered a
total of eight industries including rubber, textile, paper,
primary metals, metal fabricating, electrical products,
petroleum and chemical. Reference to specific sub-
groups such as household appliances, fine paper and steel
will be noted in the text. Two major areas not covered
are automobile and farm implement manufacturing. The
picture in the automobile industry is influenced by the
recent auto agreement, and the farm implement industry
is currently under study by a Royal Commission. Also,
processed agricultural and fisheries products are ex-
cluded.

Within the foregoing industries 44 companies were
surveyed. In addition consultations were held with offi-
cials in the Department of Industry, the Department of
Trade and Commerce, the Tariff Board, and industry
trade associations.

In the discussions with company officials, particular
attention was focused on the facts concerning comparisons
of costs between Canada and the United States, the major
reasons for differences, the effects of specialization on
costs, and the influence of tariffs on costs, prices and
specialization,

The reader's attention is drawn to a number of
current studies sponsored by the Private Planning Asso-
ciation of Canada. For the most part they deal with the
influence of trade liberalization on various specific in-
dustries or geographic regions. Of those which have
particular relevance to this discussion of scale and
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specialization is one published recently entitled Trade
Liberalization and the Canadian Pulp and Paper Industry
by W. E. Haviland, N, S. Takacsy and E. M. Cape. Two
others in the course of preparation are Trade Liberaliza-
tion and the Canadian Steel Industry by Jacques Singer,
and Trade Liberalization and the Canadian Textiles
Industry by Jacques Singer and Eric Sievwright.

Industrial Products

1. Chemicals

The chemical industry produces an enormous variety
and complexity of products, and new ones are appearing
continually., As a result, a very considerable amount of
work is required before extensive conclusions can be
drawn for the Canadian chemical industry as a whole.

It does appear, however, that in spite of Canada having
most of the basic raw materials to produce the complex
range of chemical products which now enter commerce,
the industry does not maintain, generally, any significant
advantages in competing internationally except in the case
of a few types of products. The industry, therefore, is
oriented primarily towards serving the domestic market
which in many instances is too small or too scattered to
permit plants of the scale of the largest plants in the
United States. This is particularly true because the
domestic market frequently is being served by several
plants.

An extensive study of Canadian chemical tariffs
was completed recently by the Tariff Board in connection
with Reference No. 120. While its focus was a review
and possible revision of the Canadian tariff structure on
chemicals, it was necessary for the Board to make a
thorough examination of various aspects of the entire
industry as background for eventual tariff recommenda-
tions.
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The Tariff Board study points out that there are
direct relationships between scale of operation, unit
costs, and specialization of production, but these are not
of the same order of importance for all products, For
certain chemicals, particularly some plastics products,
scale is not the overriding consideration and these
products continue to be made in small plants. In these
cases, specialization ot production may be important,
however.

The following excerpt from the Tariff Board report
indicates the variety of factors and considerations which
have come into play in establishing the existing structure
of the Canadian chemical industry.

"Because of great distances, a policy of decentral-
ization of plants to be near to centres of consump-
tion is followed for some products and this policy
naturally tends to result in relatively smaller
plants. For many specialty products smaller
plants may be more suitable and economical; for
an integrated chemical complex larger plants will
benefit from the greater volume if there are no
offsetting diseconomies. However, optimum uti-
lization of installed capacity plays an important
part in the economies of production and failure to
approach optimum utilization can be particularly
serious in large plants. In this regard it is worth
noting that economies of scale in producing some
products are effectively lost by the presence of
two, three or more producers each supplying part
of domestic requirements, none of which has a
significant export market, In some of these in-
stances producers may be taking advantage of
economies of scale abroad by importing an inter-
mediate product and carrying out only finishing
operations. At times, other factors such as
favourable location may permit producers to re-
main competitive even though forgoing economies
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of scale; at times, they may be content with a
lower rate of return on that product, or group of
products, in order to establish a position in the
market or to integrate more fully their process

. of production, use of materials or product lines.
At times, however, it is the rates of duty that
permit companies to produce and market the prod-
uct domestically even at higher costs of produc-
tion, "1/

The Tariff Board in its report did not accept a
number of recommendations from the industry for in-
creases in rates of duty designed to increase its share of
the Canadian market for various products. The Board
took the view that higher rates of duty in many cases
would not lead necessarily to an increase in scale or
efficiency and its recommendations reduced rates for
many products. Among the increases which were
recommended, many were for products now entered free
of duty but for which the Board regarded some moderate
protection (usually not exceeding 10 per cent) as useful,
particularly in circumstances in which the advantages
of scale and specialization of production abroad might
very well be significant. The most noteworthy example
of moderate increases occurs for certain of the basic
synthetic resins and plastics where specialization of
production and long runs can serve to reduce costs
significantly, and for many of which items production
has begun in Canada only in the past 10 or 15 years.
Their duty-free entry had reflected, to some considerable
extent, their earlier unavailability from Canadian sources
of production.

1/
Report by the Tariff Board, respecting Chemicals --
Reference No. 120, Vol. 4, Part II, Ottawa, Queen's

Printer, pp. 25-26.
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Many of the products or groups of products studied
by the Tariff Board are produced in Canada in plants of
smaller scale than in the United States. Few examples
were found of production in larger plants in Canada.
Similarly a large number of cases were cited in which
higher costs in Canada were attributed to the small scale
of operation. In many instances, costs were higher than
they otherwise would have been because plants were
operating below rated capacity -- a condition which was
thought to be, if anything, even more prevalent in the
United States. Shorter production runs and difficulties
of achieving specialization in production were cited by
many companies as significant contributing factors to
higher costs in Canadian operations, For some of the
smaller plants, however, any higher costs which they
incurred were offset by locational advantages in serving
a local market; others gained no such locational advan-
tage because a large part of their market was within
competitive range of U. S, plants.

An example of the difficulties of achieving greater
specialization and longer production runs was cited for
the synthetic detergent industry. One spokesman said:

""This is brought about by the fact that Canadian con-
sumers desire the same kind and type of products
that are sold in the United States. This causes real
complications in that we only have two synthetic
towers producing 4 different synthetic formulations
in four different colours. This means constant
shut downs for clean-out as we change from one
brand to the other, whereas in the United States
an item like 'Tide' will be blown six days a week
24 hours a day on one colour, thus getting maximum
efficiency and the lowest possible cost. "1/

L} Transcript Vol. 141, p. 20972 (Ref. 120).
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On the other hand a somewhat similar process of
production is used to prill ammonium nitrate fertilizer.
In this instance, Canadian production is very competitive,
partly because of low cost materials but partly also be-
cause the prilling towers have long runs of a virtually
homogeneous product which is then packaged only in a
very small variety of standard containers. While the two
processes of production bear certain basic similarities,
the differences in variety of product and of package appa-
rently contribute significantly to the higher costs of
production in the case of the detergents. It is of course
worth noting that a large portion of the fertilizer material
is exported and gains the advantage of length of run, to
a significant extent, by this export orientation.

A further significant characteristic of the Canadian
chemical picture is the end-use tariff classification which
permits free entry or provides special low rates of duty
on certain chemicals for specified uses. This policy has
been pursued to enable certain industries, often resource-
based, to remain more competitive in export markets
through access to materials at internationally competitive
prices. In some instances, the practice serves to re-
duce further the domestic market for Canadian chemical
producers, and forces those Canadian chemical producers
who would supply these markets to do so at prices that
reflect the availability of duty-free imports. In 1966,
chemicals valued at some $206 million, representing
approximately 37 per cent of total chemical imports,
entered under end-use items, most of them duty-free.
This represents approximately 10 per cent of the value
of factory shipments of the Canadian chemical industry.

In recent years the Canadian chemical industry has
enjoyed rapid development., The index of the physical
volume of production for chemical and allied products
increased by some 245 per cent from 1949 to 1965,
compared with an increase of 155 per cent for total
industrial production and 130 per cent for total manufac-
turing., The development of the industry has taken place
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in products where both economies of scale and of special-
ization might be assumed to be particularly important,
and also in products where smaller plants, some of which
are highly specialized, are the typical centres of produc-
tion.

With the finalization of Kennedy Round agreements
the Canadian chemical industry is entering a new phase.
Lower foreign tariffs, particularly in the United States
and the European Economic Community, present impor-
tant export opportunities. Revised Canadian tariffs will
offer additional protection on basic synthetic resins and
plastics, but lower rates across a broad range of other
products will provide increasing competition in the
Canadian market for chemicals. Hence it is anticipated
that the tariff changes will result in some shifts in the
structure of the industry. When recommending the new
tariff schedules for chemicals it was the objective of the
Tariff Board to encourage the Canadian industry to move
in the direction of increased efficiency and to adopt a
more international outlook towards its markets.

To provide better information on the current posi-
tion and prospects of the Canadian chemical industry, a
comprehensive study has been undertaken recently by the
Chemicals Branch of the Department of Industry with the
direct assistance and full co-operation of all sectors of
the industry. While the study has been designed to pro-
vide facts on a wide-ranging basis, one of its main ob-
jectives is to determine in some detail the competitive
position of the industry and the influence of factors such
as scale and specialization on its ability to compete

successfully on an international basis.
.

2. Steel

Since the mid-1950's, Canadian steel producers
have developed into one of this country's most efficient
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and internationally competitive manufacturing industries,
A sustained increase in demand for Canadian steel has
permitted close-to-capacity production rates much of the
time, At the same time, steel company managements
have pioneered new processes and operating methods and
made large capital investments in new facilities, The
new technological developments were favourable to
medium-sized plants such as existed in Canada and were
appropriate to the size of the Canadian market, These
developments have resulted in operating efficiencies
which permitted an increasingly competitive price struc-
ture., Lower prices, together with new facilities for
producing types and sizes of steel products not formerly
made in Canada, provided for substantial replacement of
imports and the beginnings of a significant export market.

New techniques such as the use of more concentrated,
pelletized iron as blast furnace feed, the injection of fuel
(such as natural gas) into these furnaces, and the use of
oxygen in open-hearth furnaces, have produced large in-
creases in capacity and efficiency without involving appre-
ciable capital expenditures. The use of the oxygen fur-
nace in place of the open hearth, a move in which Canada
played a leading role, results in significantly lower
operating costs as well as lower capital investment. At
present an estimated one-third of Canadian output is pro-
duced in the oxygen furnace compared with around 25 per
cent in the United States.

In addition, encouraged by the accelerated depre-
ciation allowances introduced by the Canadian government
in the mid-1950's, very large capital expenditures have
been made to modernize and expand steel-making facilities
in Canada. These expenditures reached a recent level
well in excess of $100 million a year by the four major
integrated producers.
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Price Experience -- As noted in the Tariff Board
Report on Basic Iron and Steel Products which was pub-
lished in 1957, at the time the Canadian steel industry
embarked on its modernization and expansion program
just over a decade ago, its mill prices were generally
higher than those in the United States by 5-10 per cent.
Price increases in both 1955 and 1956 were, however,
lesser in Canada than in the United States and from 1957
to 1964 Canadian prices of steel products increased only
slightly. At present, average steel prices are reported
to be over 5 per cent lower in Canada than in the United
States and on some items, notably hot-rolled sheets,
Canada is regarded as one of the lowest-priced producers
in the world. Prices on some steel products being im-
ported from Europe and Japan are, however, lower than
on comparable Canadian-made items. It is felt that this
situation is due not to lower costs in the exporting coun-
tries but rather to strong pressures there to keep the
steel mills operating, and resultant price policies that
provide for much lower profit margins, if any, than in
the Canadian steel industry.

The pricing record of Canadian steel producers
seems to reflect deliberate policy to take advantage of
their increased efficiencies and lowered costs. As noted
above, the closing of the price gap with the United States,
together with the installation of facilities to produce a
wider range of Canada's requirements of steel products,
has led to a considerable reduction in imports and con-
stituted a significant factor in the ability of Canadian mills
to operate at or near capacity much of the time. Imports
are, however, still a significant factor in the Canadian
economy, typically amounting to around 20 per cent of
domestic consumption., They increased from 18. 4 per
cent in 1964 to 22.5 per cent in 1965, but leveled off at
just over 20 per cent in 1966 and 1967. While imports
of steel products into the United States have also increased
in recent years, they currently amount to only some
10 per cent of U, S consurmpiion. Atonetime, pries
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competition in Canada on steel products was largely from
the United States but recently Canadian pricing practices,
particularly on certain standard products, are influenced
more by European and Japanese prices.

The pricing policies of Canadian steel producers
have also enabled Canadian mills to increase exports
nearly fourfold from 1957 to 1964 and have placed
Canadian secondary manufacturing industries, which use
steel as a primary material, in a more competitive po-
sition,

Cost and Profit Experience -- Since a number of
U, S. steel mills are using Labrador ore and Canadian
mills still obtain part of their requirements from the
Mesabi deposit, the main U, S, source of supply, there
is little over-all difference in cost of this basic material
between Canada and the United States. The Canadian
industry has, however, progressed somewhat further in
the use of pelletized iron and enjoys the economies of
this process. On other basic raw materials such as coke
and limestone, differences in cost are not considered to
be of major significance.

In the labour area, though wage rates between
Canada and the United States have been narrowing, pub-
lished labour statistics indicate that average hourly
earnings in the Canadian steel industry are still some-
what lower than comparable U, S, figures.

As to capital costs, one of the steel company
executives estimated that new capital equipment for his
industry has cost approximately 20 per cent more in
Canada than in the United States due to (l) duty and ex-
change on imported items or duty-landed prices on domes-
tic products, (2) the Canadian sales tax, and (3) higher
interest rates on capital funds in Canada. These higher
costs have been, however, approximately offset by lower
labour costs and greater operating efficiencies.
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Productivity -- The operating efficiencies are re-
flected in productivity figures that show output per em-
ployed person in the Canadian steel industry increased by
38. 4 per cent from 1960 to 1965 while that of U. S, workers
increased by only 29. 6 per cent. Output per employed
person in the Canadian steel industry increased from
159 tons in 1960 to 220 tons in 1965 while the increase
in the U. S. steel industry was from 174 to 225 tons.
Output figures for 1966 and 1967 were distorted by work
stoppages and would, it was reported, be misleading.
Steel officials believe, however, that further gains have
been made in Canada in output per employee during 1966
and 1967 due mostly to factors such as increased use of
pellets and improved steel-making facilities.

During the same general period of the late 1950's
and early 1960's Canadian companies were investing much
more heavily in new capital facilities than were U, S,
companies. For example, from 1958 to 1965 the three
largest Canadian steel companies spent over $3, 600 per
employee while in the United States the corresponding
figure for the three largest companies was under $1, 600.
Beginning in 1967 and extending into 1968 this high rate
of investment in new facilities in Canada has tapered off
due to the completion of a number of major iron mine
developments, some decline in the demand for steel,
and the high cost of financing.

A further important element in the ability of the
Canadian industry to compete successfully is the fact
that steel-making in the primary stages is essentially
a batch process where efficiency does not increase in
proportion to size beyond minimum limits that have been
reached by the largest Canadian producers. At the
finishing stages where basic steel forms are converted
into an almost endless variety of finished and semi-
finished products, the size of runs appropriate to the
domestic market begin to put Canadian mills at a dis-
advantage. In this connection, one management official
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stated that for certain types of products produced by his
company, he knew of no other mill in the world which
manufactured as wide a range of products of these types.

Another executive mentioned, without providing
specific figures, that on occasion when his company has
produced long runs for the U, S, market, their profit
margins reached levels they could not achieve when pro-
ducing for the domestic market alone. The main disad-
vantage associated with short runs is the time lost making
change-overs from product to product, and the wastage
during the start-up on a new item, One of the smaller
steel companies emphasized that its operating efficiency
could be increased very substantially by developing longer
runs. Most of the steel officials interviewed looked with
favour upon reduction of trade barriers, both foreign
(especially U, S, ) and Canadian, as a basis for improved
specialization, efficiency and competitiveness within the
Canadian steel industry.

Since Canadian prices of basic steel products now
are lower than those in the United States, the Canadian
tariff has only a limited influence on imports from the
United States. Correspondingly, the moderate U, S.
tariffs do not offset the lower Canadian prices plus the
exchange rate advantage.

3. Wire and Cable

This industry is comprised of a moderately small
number of medium-sized firms supplying a Canadian
market composed largely of electrical utilities, electri-
cal appliance manufacturers, the construction industry
and telephone systems.

Raw material is the dominant expense element,
reaching as high as 80 per cent of total manufacturing
cost. The most important raw material is metal rod,
usually copper, steel or aluminum, to which is added,
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in the case of electrical products, a comparatively small
quantity of plastic, textile, or paint as insulation. Though
the metal rod is usually of domestic origin, it is fre-
quently priced to reflect the duty applicable to imported
tod, EpproEinating 8 per cetit

Canadian firms, nevertheless, frequently have
production costs that compare favourably with similar
U. S. manufacturers. The size and nature of the Canadian
market, which is characterized by relatively substantial
long-term purchase contracts, justifies efficient, high-
speed, automated production equipment which results in
moderate labour costs. Efficient utilization of productive
capacity, accomplished in some cases by export sales,
contributes to low unit overhead charges.

Consumer Products

1. Fine Paper

The most notable feature of the fine paper industry
in Canada is the very wide variety of types and categories
of paper manufactured. A typical company produces
several hundreds of different weights, colours and grades.
As an example of the extreme to which production is sub-
divided, one firm reported that it manufactures seven
different shades of white envelope stock,

The largest of five principal fine paper manufac-
turers in Canada operates only 15 paper machines, and
thus the wide range of products requires frequent shut-
downs for change-over, Industry representatives esti-
mated that manufacturing costs would be reduced by 12 to
15 per cent if the machines could be run as continuously
as fine paper machines frequently are in the United States.

Canadian companies are able to tolerate these
higher costs through the protection of tariffs ranging
from 20 to 22 1/2 per cent on fine paper products. They
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are, however, essentially restricted to the relatively
small Canadian market with exports of fine paper amoun-
ting to only slightly over 10 per cent of production (com-
pared with 92 per cent for newsprint and 47 per cent for
wood pulp). The Canadian fine paper industry, com-
prising essentially the manufacture of printing and writing
paper, is largely Canadian-owned. General cost compa-
risons are difficult because of the wide variations in
operating costs from region to region in both Canada and
the United States. Furthermore, data are scarce on the
fine paper component of the broader pulp and paper in-
dustry. It is generally acknowledged, however, that
Canadian producers enjoy the advantage of lower labour
costs to offset to some extent the higher costs associated
with the shorter runs.

Over-all price comparisons, too, tend to be in-
conclusive because of the wide range of products and the
fact that some types of fine paper manufactured in the
United States are not produced in Canada. Typically,
however, Canadian prices on specific items tend to run
2 to 3 per cent below the duty-landed cost of comparable
U. S, products.

One of the officials interviewed reported that
significant progress had been made in recent years by
his company through mechanization and automation. He
acknowledged, however, that many opportunities remain
for further improvements in productivity and efficiency.

Tariffs in both Canada and the United States are
major factors in the lack of specialization in fine paper
production in Canada. In addition, it is claimed that
existing combines legislation rules out the practicability
of any interindustry rearrangement of product lines
towards specialization in the domestic market and the
resultant increases in scale of operation.
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The main problem to be solved in the establishment
of freer trade on fine papers is in the area of marketing.
In Canada, while a few of the fine paper jobbers are
owned by paper manufacturers, the majority are indepen-
dently owned and most of them carry the product lines of
all the major manufacturers. In the United States, by
contrast, 90 per cent of the jobbers in a major market,
such as New York, may be owned by paper manufacturers.
As a result, entry into such markets would have to be
through the establishment of a new distributing organiza-
tion which could be expected to be difficult and costly, or
through affiliation with an established U, S. firm whose
operations would complement those of the Canadian com-
pany. In the United States, fine paper firms are tending
to establish their manufacturing facilities close to major
markets and one Canadian executive expressed the opinion
that a Canadian firm wishing to enter the U. S. market
would find it advantageous to locate near a major market
there rather than in Canada.

It was pointed out, also, by one of the officials
interviewed, that highly specialized U, S. fine paper mills
are operating close to the Canadian border and, in the
event of lowering of tariff barriers, could immediately
supply Canada's requirements of main fine paper items.
Accordingly, industry representatives believe that in the
event of a very substantial reduction of tariffs, the
Canadian industry would require a number of years to
develop its marketing arrangements and to adjust its
production facilities to the scale and degree of special-
ization required to compete successfully with U, S, pro-
ducers. They suggest that the most feasible procedure
would involve immediate removal or reduction of U, S.
tariffs, with the Canadian reduction being delayed for a
specified number of years.

i



Scale and Specialization

2. Rubber Tires

Because of the availability of considerable infor-
mation in this area from published sources, much of the
following material is taken from such sources, supple-
mented by company interviews. The following industry
description is from a recent publication directed primari-
ly at the relationship of tariffs to competition in Canada.

""Automatic tire-building machines and curing presses
are built in small units and achieve lowest average
costs on runs of 5, 000 tires of a single type and
size per day. Mechanical material-conveying and
mechanical handling of the finished tires can also
be installed in plants manufacturing 5, 000 tires of
a single type and size per day.... Not only must
an efficient plant produce about 5, 000 tires a day
(or over one million tires a year), but the number
of types of each tire must be very limited or else
costs rise owing to the time and labour absorbed
in changing over equipment from the production
of one line to that of another. A plant with a total
output of 5, 000 tires a day could be efficient only
it if produced fewer than fifty tires with different
specifications,

"A Canadian manufacturer whose plant made between
4,000 and 5, 000 tires a day gave the following
striking testimony in connection with the difficulties
of installing the most modern type of mechanical
handling equipment in a Canadian plant:

They (the tire manufacturers in the United
States) have a merry-go-round which makes
one size -- it is a conveyor which makes one
size of tire only, they can adjust it to other
sizes -- but they use that merry-go-round
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for those large volume sizes. We could
never justify the merry-go-round because

it would make in toto as many tires as we
make per day in Canada, and we have on
one market an average of 222 different types
of tires -- therefore the American style is
out. But they make as many 600 x 16 (tires)
in a day as we make of all kinds of tires.
Therefore they have been able to justify a
merry-go-round, which is very efficient.

"From this evidence it is clear that Canadian produ-
cers are prevented from installing the most efficient

equipment, not by the scale of their operations, but
by their very diversified character.

"The following further testimony was given concern-
ing the effects of non-specialized productions:

We run more than five hundred sizes at our
plant. Our change costs are tremendous,
while some of our larger American plants
may run only half a hundred sizes, and our
runs are shorter. Then we have to shut
down our machines and start them up again
and get them running accurately to size,
and we have to pay our men during that
period of time, while they are tearing down
a machine and building it up. And when you
consider the multiplicity of sizes we have
to run here as compared with larger fac-
tories in the United States, on restricted
sizes, there is not a fair comparison which
could be drawn, 'l

1
1/ Eastman and Stykolt, The Tariff and Competition
in Canada, op. cit., pp. 365-366.
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A recent trade publication indicates that similar
conditions still persist in Canada:

"Costs are higher and productivity poorer (in the
Canadian tire industry) because the firm must
turn out 1,700 sizes of tires in a single factory.
Our employees must change sizes on the building
machine three to four times a day whereas in a
U. S. plant a run may be measured in months, nl/

As suggested by the foregoing, U.S. plants tend to
be highly specialized with one plant manufacturing, for
example, only truck tires, another only for direct ship-
ment to automobile manufacturers. As a further illus-
tration, one company has nine tire manufacturing facilities
in the United States, only a single one in Canada. A
typical U, S. tire plant of over-all size comparable to
those of the major manufacturers in Canada is reported
to produce only some 125 different types and sizes com-
pared with the 1, 700 mentioned above in a Canadian plant,

Among the companies interviewed, manufacturing
costs ranged from 12 per cent higher in Canada than in
parent U. S, plants on the highest volume passenger-tire
sizes to as much as 38 per cent higher on other products
manufactured. One company reported its over-all produc-
tivity as 23 per cent lower in its Canadian subsidiary,
These factors have been offset to some degree by lower
wages in Canada but the direct labour content in a typical

tire is reported to be only around 10 per cent of the
manufacturing cost.

L. E. Spencer, President, The Goodyear Tire &
Rubber Company of Canada Limited, quoted in
Canadian Chemical Processing, January 1967,
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3. Consumer Appliances

There are many manufacturers in the Canadian
consumer appliance industry. Their major products
are washing machines, dryers, refrigerators, ranges
and freezers, as well as a variety of low-volume lines
such as water tanks, immersion heaters, and space
heating units. The dominant firms in the industry are
subsidiaries of U.S. corporations.

All firms rely on an American affiliate, either
parent or licensor, for product design and research.
The amount of redesign and adaptation to suit Canadian
conditions varies widely with both company and product.
U. S. firms show a greater tendency towards vertical
integration than do their Canadian counterparts.

Recent Trends -- During the past 10 years,
several trends have become apparent in the United States.
Many firms in the industry have been consolidated by
acquisition or merger. Production facilities have be-
come concentrated in the Midwest, and many branch
assembly plants elsewhere have been closed or diverted
to other activities.

Production equipment efficiency has improved
markedly. Component production processes, as well
as final assembly lines, though highly automated, now
require very little shutdown time to effect the large
number of change-overs made necessary by the numerous
varieties in end-product. The over-all result has been
a significant reduction in both production costs and sell-
ing prices, despite a sharp rise in material and labour
costs, and sigiificant improvements in product perfor-
mance and quality.

Several Canadian firms share the view that the

number of domestic producers of consumer appliances
will be reduced substantially in the next decade. Merger
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or failure are expected to end the existence of the others
as independent entities.

Canadian Conditions -- In the view of firms opera-
ting in the industry, the Canadian market is not sufficiently
large in any major product line to permit Canadian costs
to be reduced to U. S. levels.1/ U, S, production runs
are usually about 10 times as long as Canadian runs,
and U, S. costs are about 85 per cent of Canadian costs,
despite substantially higher wage rates there,

Only in the case of products for which the market
is relatively small in both Canada and the United States
would Canadian costs be close to U.S. levels. In such
cases, the advantages of large-scale production are not
available in either country. Examples of such products
include wringer washers (for which the market is de-
clining), space heaters and immersion heaters; in all
these cases product improvements are infrequent,

Material costs are generally higher for Canadian
firms in this industry. While reasons differ for indivi-
dual companies, import duties, small-scale production
by suppliers, and transportation costs are major contri-
buting factors common to all manufacturers.

Two specific examples of major Canadian produc-
tion may be of particular interest:

1/ Eastman and Stykolt, op. cit., particularly pp. 233

and 241-45, The conclusion of this study is that in
the case of refrigerators and ranges, for example,
a plant large enough to supply the entire Canadian

market would be two-thirds of optimal size for re-
frigerators and four-fifths optimal size for ranges.

82




Industry Survey

(a) An independent Canadian producer of auto-
matic washers, manufacturing under licence,
has costs 15 per cent higher than in the
United States. This firm estimates that it
weould requite 150 per cont of the esisting
Canadian market to bring costs into line
with present U. S, costs while U, S. costs
can be expected to drop still further due to
technological improvements at the design
stage.

(b) A major manufacturer of electric ranges
with a large portion of the Canadian market
is competitive on most lines, and exports
some products to the United States. Electric
ranges are much less common than gas ranges
in the United States, due to comparative fuel
costs. Few components on ranges are im-
ported and the assembly techniques in the
two countries are not greatly different.

One of the manufacturers interviewed is attempt-
ing to produce a distinctive Canadian product, in the
hope that, with it, he will be able to capture a reasonable
share of the U, S, market in due course. He feels that
Canadian industry must develop its own designs if it is
to remain viable and independent.

Some independent Canadian firms have strong
views regarding the competence of Canadian management,
which they feel is inferior to U, S. management. Others
suggest that Canadian management is suited to its par-
ticular problems and that it had developed skills in the
form of flexibility -- or in '"'making do' with limited
tooling and equipment.

One of the more advanced Canadian firms has

developed an engineering staff devoted to assisting its
component suppliers. Material costs have been reduced
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as a result of this exercise, but there is no apparent
possibility of reducing total costs to U. S. levels as long
as the firm is confined to the comparatively low-volume
Canadian market.

Influence of Tariffs -- A number of Canadian firms
indicated that the present tariff structure has contributed
to a significant amount of product diversification. The
result has been lower levels of productivity and higher
prices than those prevailing in the United States.

Independent Canadian producers expressed concern
about the availability of sales outlets in the United States,
even if specialization in a limited range of products per-
mitted reductions in their production costs per unit. Sub-
sidiaries of U, S. corporations could sell a limited line
of products through their parent organization,

There was a fairly wide range of views expressed
in the interviews about how easy it would be for individual
plants and firms to make the adjustment from present
production practices to those that would be appropriate
under conditions of freer trade.

4, Radio and Television

There are many similarities between this field and
consumer appliances. Accordingly, many of the remarks
about the latter are applicable also to radio and television,

Canadian radio and television sets are frequently
of higher quality than U, S. products. Higher standards,
as set by the Canadian Standards Association, reflect a
need in Canada for superior performance because of the
very wide viewing areas in this country, In addition,
consumer tastes make it necessary to change superficial
aspects of the design of the product. Such changes fre-
quently affect costs, particularly when plastic or metal
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cabinets are involved. Some part of the typical Canadian-
American cost differentials is thus accounted for by dif-
ferences in product quality.

Economies of large-scale production are not clearly
visible at the assembly stage of radio and television prod-
ucts, due to the nature of the assembly process. They
are, however, easily identifiable at the level of component
manufacture, since many of the same components are
used in different brands of receivers. U, S, component
manufacturers, with the benefit of a market nearly 15
times the size of the Canadian market, enjoy markedly
lower production costs. Lower U.S. material costs,
thus achieved, frequently account for the entire dif-
ference in total costs, since Canadian labour and over-
head charges in this industry are usually of the same
order of magnitude as those prevailing to the south.

In this industry there is an extensive group of
patented components available to all assemblers. Royal-
ties, frequently based on volume, vary in each country.

Influence of Tariffs -- Firms in this industry sug-
gest that a substantial reduction in foreign (especially
U. S. ) and Canadian tariffs would result in significant
adjustments but not serious dislocations in the Canadian
industry. Canadian sets in the lower price range might
not be competitive, but the higher performance products
might well sell at a price premium in the United States.
U. S. subsidiaries suggest greater specialization would
result, but marketing would take place through U. S, -
affiliated sales organizations.

It is likely that a continuing high labour content
in assembly, a relatively favourable cost picture in
cabinets in Canada, and low inward transportation costs
on most components (high value in relation to bulk and
weight) would assist the Canadian industry in adjusting
to substantial tariff reduction or elimination,
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While competition in the field of very high-priced,
high-quality sound reproduction equipment is not based
primarily on price, the demand in Canada is too small
to permit reasonable production costs., Therefore, some
penetration of the U. S, market is mandatory if the pro-
duction of this sort of equipment is to be profitable to a
Canadian producer.

It might be noted that in the case of some appliances,
such as radios and television sets, Japanese products
and components have become increasingly important in
both the United States and Canada.

5. Textiles

The most striking characteristic of the textile
industry is its diversity., It consists of a large number
of dissimilar plants, housing a wide selection of ma-
chinery, producing many types of primary textile products
and a great variety of end products ranging from woven
yard goods to knitted sweaters.

The remarks that follow are based on the experi-
ence of organizations operating largely in the primary
section of the industry, producing cotton yarns and fabrics.
Included also are brief comments on woollen and worsted
products, as well as synthetic materials,

Cost Structure -- Comparisons are made between

raw materials, labour and overhead.

(a) Raw Materials

While the prices of raw cotton in Canada
and the United States are basically similar,
the cost to Canadian firms is increased by
the rate of exchange on Canadian currency.
Transportation, though not a major item,
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is, of course, also higher on raw cotton
coming into Canada, especially in com-
parison with southern U, S, mills. A
further element of additional raw material
cost is introduced by the scale of the typi-
cal Canadian operation. Cotton prices are
based upon, among other things, fibre
length. Since Canadian plants often find
it impractical to stock all the available
grades of cotton, they frequently must
use a longer fibre, more expensive grade
than is required by the specification to
which they are working. The result is a
minor cost increase.

Labour

When both hourly wages and fringe bene-
fits are considered, direct labour costs
are essentially the same in Canada and
the United States, although they vary con-
siderably from mill to mill and also with
the type of fabric being produced.

In the figures shown in the Appendix, which
are for the production of unfinished gray
goods, one mill stands out as a low-cost
producer. This mill was built very re-
cently using the latest equipment. Older
installations show labour costs about

20 per cent higher than some prevailing

in the United States.

The labour cost of the finishing and print-
ing of fabrics is much less favourable in

Canada. Short production runs, on equip-
ment capable of high-output operation, are
largely responsible for this situation.
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(c)

Overhead

On all three textile products for which

data were obtained, overhead costs were
approximately 50 per cent higher in Canada.
Several factors appear to contribute to this
difference:

-- Some U, S. mills produce a single

fabric continuously. Their output

is greater than the entire Canadian
market for any single fabric, thus
ruling out the possibility of a Canadian
manufacturer producing under such
conditions of scale and specialization
if it is confined to the Canadian market.
Canada's most efficient mills produce
a dozen or more different varieties.

U. S. mills typically operate at closer-
to-capacity production than do Canadian
mills. In 1965 U.S. mills were re-
ported to have operated at close to
their optimum rate of output compared
with around 90 per cent of optimum

for Canadian operations.

Such fringe benefits as paid holidays
and vacations are reported to be more
generous in Canada than in the United
States.

The greater variety of products and
more frequent change-overs require
more versatile supervision to handle
such functions as production scheduling,
inventory control and machine changes,

The Canadian climate requires more
costly construction of plants and higher

88




Industry Survey

heating and maintenance charges than
in the United States, particularly in
the southern States where the majority
of the textile mills are located.

Influence of Tariffs -- The executives interviewed
recognize that the Canadian textile industry would face
some sizeable adjustment problems if tariffs were
lowered substantially or removed completely. They
maintain, however, that methods and facilities employed
in the more modern Canadian mills would enable them
to compete successfully with most U. S. mills. The ad-
justment to greater specialization would require some
time -- possibly five years -- and in the process a con-

siderable amount of the equipment now in use in Canadian
mills would become obsolete, The industry represen-
tatives consulted in the interviews expressed considerably
greater concern over the extent to which many imports

of textiles enter Canada from overseas countries regard-
less, they maintain, of Canadian price levels.

The foregoing discussion centres around the spin-
ning and basic weaving portion of the industry. The
considerations discussed would relate to other parts of
the cotton textile industry although there would be some
technical differences. For example, the industry is
generally considered to include knitting mills producing
not only fabrics, but also finished garments. In this
case, because of variations in sizes and styles, there
are certain instances where the Canadian industry, which
is characterized by relatively large plants, has already
achieved a level of cost very nearly in line with the U, S.
level. Also, wherever production has proceeded towards
a multiplicity of lines with an element of styling, there
are situations in which Canadian production has achieved
satisfactory competitive levels of cost. However, most
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of these situations are found in the fabric field, and are
associated with export volume which has been achieved
by entering foreign markets with a product of a particular
design or styling which, for one reason or another, has
not been produced in that market. But, by and large,
the Canadian market does not offer the scale which is
necessary to reduce costs to the level of those achieved
in the United States and overseas. In worsted fabrics --
the raw material for the men's and women's garment
industry -- there is a much higher element of style and
variability required in production. As a result, the
length of runs on any particular fabric is relatively short
in every market, including the United States and Britain.
Consequently, the Canadian industry does find itself
competitive in some fabrics. There are two reasons
for this. First, the Canadian manufacturers have
produced exclusive styles. Second, the competing in-
dustries in the United States and Britain have not been
able to achieve the same production efficiencies as they
have for cotton fabrics. This is frequently the case in
certain piece-dyed, relatively standard fabrics.

The same picture emerges in areas of production
other than wool fibres, such as woollen fabrics, where
the product is highly standardized.

The situation in the synthetic or man-made fibre
branch of the industry is considerably more complex,
Here, the variability begins with the fibres themselves
and continues to the end products, which frequently have
a high-fashion element, with almost limitless variety.
Designs and styles are subject to sharp variations which
make market forecasting in this area an extremely dif-
ficult undertaking.
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As a result of this, mills in the synthetic fibre
industry are constructed to achieve a very high degree
of variability in production, and to minimize the cost of
change-overs, Under such circumstances, Canadian
mills cannot be designed to compete on a cost basis with
U. S. mills. A minimum run of a fabric for the apparel
industry in the United States may well be 25 times as
large as in Canada, even though the U, S. run is consi-
dered to be short and in minimum quantity. Cost com-
parisons are not generally available or likely to be
meaningful.

This industry is also very closely associated with
technical developments in the chemical industry, since
its raw materials, up to and including the yarn, derive
directly from that industry. All of the technological
factors that apply to the chemical industry, therefore,
are also basic to the man-made fibre industry.

In a general review of the whole textile group, it
should be noted that a considerable degree of specializa-
tion and rationalization has already been achieved in all
branches of the industry, particularly in cotton. The
fact is that there are only five producers of basic cotton
textiles in Canada, and an analysis of their products
indicates that there are generally not more than two
mills producing any particular basic fabric. The market
for domestic manufacturers is limited by the access
provided under existing quota arrangements to about
50 per cent of domestic consumption. It is also subject
to severe competition from countries that are prepared
to select yarns or fabrics from time to time and price
them without reference to cost in order to achieve a
certain penetration into the Canadian market. This
makes the commitment of resources to certain types of
production particularly difficult.

With regard to exports, investigation indicates
that none of the mills is inclined to construct plant capa-
city on a basis which requires export volume to provide
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profitable operation., The mills frequently generate
considerable export volume which tends to arise out of
situations that are subject to rapid change in the country
of destination. For example, the basic advantages in
the United States in terms of scale tend to bring about
the necessary expansion of capacity wherever a need
develops. The position of the Canadian firm shipping

to that market tends to be that of filling a need only for

a year or at best two years. There are some exceptions
to this where a continuing export volume has been de-
veloped, but these are almost invariably in particular
types of fabric where the U. S, demand is relatively small
although important to a Canadian mill,

6. Garments

The garment industry consists of a larger number
of small, privately owned enterprises., Since entry into
the business requires relatively little capital, changes
in ownership and interruptions to the cantinuity of opera-
tion are frequent. Style change is a major factor affect-
ing a large segment of the industry.

Due to the sporadic nature of many businesses in
the industry, continuous series of useful data are some-
times difficult to find. For relatively standard items,
such as men's garments, however, it is possible to
secure comparative cost data between Canadian and U. S,
companies. The following tabulations, for representative
garments of the standard type, reveal the consistently
higher cost of Canadian production.

These differences are in every respect typical of
such standard fabrics as those used in shirts, slacks
and standard knit-goods.

More highly styled materials would be relatively

more expensive in Canada than the United States. The
difference can reach the order of 60 to 70 per cent.
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Table 3

Cost of Materials

Canada
(in $Can,)
as a percentage of
Item e 8, (A0 30785
Fabric (men's wear)
aX 139
b 140
c 147
Yarnx 128
Fabric (outerwear --
men's & women's)
ax 143
b* 134
C 125
* All or part synthetic.
Table 4
Direct L.abour Costs
Canada
(in $Can,)
as a percentage of
Item U.S. (in $U.S.)
Men's Garments
a 108
119
c 105
d>:< 109
e 115
Ladies' Garments 113
Knitted.
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A consistent basis of allocating labour as direct
is used in all cases. The hourly rates are said to be
about comparable in each country expressed in the
domestic currencies.

Table 5

Overhead Costs

Canada
(in $Can.)
as a percentage of
Item U.S. (in $U.S.)
Men's Garments
a 142
b* 107
c 127
Ladies' Garments 192

* Knitted

Overheads include the extra elements of labour
cost such as down time and training time due to product
change, plus a reflection of substantially lower total
volume over which to allocate fixed costs. Total over-
heads for typical firms in the United States are said to
include significantly greater amounts for technical per-
sonnel and for equipment write-off costs., These are
generally less per unit of output and contribute also to
lower direct and indirect labour costs.

Canadian firms usually market their products under
conditions that allow them about 20 per cent of the volume
of their U. S. counterparts, even for the more standar-
dized products., Canadian manufacturers, as a result,
must use more versatile, less specialized machinery in
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the productive processes, with attendant compromise in
efficiency. There is also less specialization of jobs
leading to higher training costs but still resulting in
lower productivity.

Seasonal fluctuations in the demand for particular
types of garment caused by Canadian climatic conditions,
tend to aggravate the cost problems caused by the rela-
tively small market in this country. In the United States,
on the other hand, manufacturers can sometimes pro-
duce and sell summer wear throughout the entire year.
Change-over time is thus reduced to a point not attainable
by Canadian producers.

It would appear, however, that not all of the inef-
ficiencies of production are caused by factors entirely
beyond the control of the manufacturer. Industrial en-
gineers and other production specialists are much less
common in Canadian plants. As a result, practical
measures to cut costs within the limits imposed by
available volume, are frequently not adopted or even
identified.

The question of the size of market required to
allow production costs to be reduced to U, S. levels is
difficult to answer. Intra-industry variations caused
by differing degrees of dependence on seasonality and
styling, for instance, result in widely differing opinions
on the subject. However, there is some indication that
a market of at least double the size of the one presently
available to Canadian producers would be required, even
for the more standard items, to establish cost patterns
similar to those prevailing in the United States.
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