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1. INTRODUCTION AND SUMMARY

The purpose of this study is to compare labour productivity
in the farm machinery industry in Canada and the United States.
Although labour productivity is only a partial measure of produc-
tivity and efficiency, in that it does not take into account the
contribution of capital to efficiency, nevertheless it does provide

a strong indication of the cost competitiveness of the industry.

One reason for undertaking the study was the Commission's
desire to re-evaluate the findings of previous studies,l/ which
have indicated that labour productivity in the farm machinery
industry is substantially lower in Canada than in the United
States. 1In addition, it may be possible to throw light on Canada's
generally unfavourable labour productivity performance relative to
the United States, which has been commented upon both in official
sources and by academic economists.g/ Thirdly, the study will
provide one criterion for assessing the potential effects of wage
parity between Canada and the United States in this industry.
Finally, the measurement of labour productivity in this industry
is of particular interest in Canada, since there has been free
trade in farm equipment between Canada and the United States since
1944, Some idea of the prospects for the future expansion of the

industry in Canada can be gained from such a study.

l/ D.H. Fullerton and H.A. Hampson, Canadian Secondary Manufac-

- turing Industry, Royal Commission on Canada's Economic
Prospects, Ottawa, Queen's Printer, 1957, p. 263; and J.D.
Woods and Gordon Limited, The Canadian Agricultural Machinery
Industry, Royal Commission on Canada's Economic Prospects,
Ottawa, Queen's Printer, 1956, p. 23.

2/ Economic Council of Canada, Second Annual Review, Ch. 3, and
Fourth Annual Review, Ch. 6, Ottawa, Queen's Printer, 1965
and 1967 respectively; N.H. Lithwick, Prices, Productivity and
Canada's Competitive Position, for Canadian Trade Committee,
Montreal, 1967; N.H. Lithwick, G. Post, T.K. Rymes, "Postwar
Production Relationships in Canada" in The Theory and
Empirical Analysis of Production, National Bureau of Economic
Research, New York, 1967, pp. 190-200; D. Slater, "Economic
Policy and Economic Research in Canada Since 1950" Queen's
Quarterly, Vol. 74, No. 1, 1967, p. 4.




2 PRODUCTIVITY IN THE FARM MACHINERY INDUSTRY

Two major problems were encountered in the study: the first
arose from the nature of the industry, and the second concerned
the comparison of Canadian and U.S. published statistics. The
farm machinery industry produces a wide range of products, from
ploughs to combines and tractors. The industry's common feature
is that its products are sold to one occupational group -- farmers.
Because the product "mix" in the industry differs between the two
countries, comparisons are difficult to make. Statistics on
individual establishments in Canada were made available to the
Commission staff, but no such U.S. data were available. Thus it
was impossible to compare similar plants in the two countries.
Comparison of labour productivity was therefore based on aggregate
published data for the industry, and herein lies the second
problem.

The major finding of the study is that part of the publicized
labour-productivity gap in the farm machinery industry between
Canada and the United States is a statistical illusion. Instead
of labour productivity in Canada being about 68% of that in the
United States,i/ it was found to be 80% to 85% of that in the
United States. The difference between the findings of this and
earlier studies is due to differences in the way in which shipments
are valued when they are reported by the companies to the Dominion
Bureau of Statistics in Ottawa and the Bureau of the Census in the
United States. 1In brief, reported shipments are valued at a level
lower in Canada than in the United States, thus value added tends
to be lower in Canada also. When the Canadian data are adjusted
to a basis comparable to the U.S. data, Canadian value added
increases, and where value added is used to calculate productivity,

the level of labour productivity increases.

The reason for the difference in the valuation procedure in
the two countries is dealt with, in detail, in Chapter 2. Suffice
it to say at this point that the problem arises because substantial
amounts of the shipments from establishments in the farm machinery
industry are to the wholesale distribution divisions (in both
Canada and the United States) of the same companies owning the
manufacturing establishments. These intra-company shipments do not
involve arm's length transactions and the transfer prices used to
value these shipments tend to be those that are most convenient to

2/ Fullerton, op. cit., -p« 263,
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the company. Detailed inquiry into this problem revealed that the
level of transfer prices used in each country was such as to
understate Canadian relative to U.S. shipments. Further, it was
found that within each country there were differences in the
transfer-pricing procedure used by firms reporting to the govern-

ment agencies.

A word of caution is in order. It should not be assumed that
the findings of this study imply that the labour productivity gap
between other Canadian and U.S. industries is narrower than has
been shown previously. The statistical problem noted above is
likely to be found only in those industries in which intra-firm
shipments are made. However, the findings do suggest that consid-
erable care must be taken when using published statistics for
international comparisons of productivity and of other industrial

characteristics.

The remainder of the study is organized as follows. Chapter 2
discusses the meaning and measurement of labour productivity.
Statistics describing certain salient features of the farm machinery
industry in Canada and the United States are contained in Chapter 3.
Inter-country comparisons of both the level and the rate of growth
of labour productivity in the industry are included in Chapter 4,
and material from Chapter 3 is used to analyze comparative produc-
tivity. The Appendix contains a detailed examination of the sources

of statistics used in the study.



2. LABOUR PRODUCTIVITY =-- MEANING AND MEASUREMENT

Meaning

The term "labour productivity" refers to the output produced
per unit of labour input. This ratio is used to evaluate the
efficiency with which manpower is used in a production process, and
to provide an approximation of the overall efficiency of the
process. It is well recognized that labour productivity is a
partial productivity measure, in that it ignores the contribution
of capital to overall efficiency, and that labour productivity is
affected by the amount of capital with which labour works. The
omission of a discussion in this study of the contribution of
capital to efficiency is due to the fact that no statistics of
capital stock for the farm machinery industry are available.

Labour productivity can be measured for an industry over time
to indicate changes in efficiency; between the same industry in
two or more countries to provide international comparisons of
efficiency; and between industries in the same country to indicate
the relative efficiency of different industries. The emphasis of
this study is on comparing labour productivity for the farm machin-
ery industry in Canada and the United States. Both the gap and the
changes in labour productivity between the two countries will be

examined.

The results of such a study have implications for the inter-
national cost competitiveness of the Canadian industry, for issues
of wage parity that have arisen in this industry, and for a
general understanding of differences in the economic environment
between the two countries, assuming that elements of this environ-
ment affect labour productivity. In addition, the study was
commissioned to take a second look at the productivity gap that
had been reported in two studies for the Royal Commission on
Canada's Economic Prospects in 1955. One study showed that in
1953, for the agricultural implements industry, excluding tractors,
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value added per man-hour in Canada was 68.1% of that in the United
States.g/ The second study stated that

...the rate of productivity in the industry as a

whole is usually higher in the United States than

it is in Canada. This is the result of the

greater investment in specialized machinery per

worker in the large plants in the United States

whichs}s warranted by their longer manufacturing

runs.=
Measurement

Since labour productivity is a ratio, its value can be altered

by changes in the values of the numerator and/or denominator.
These changes can be due to real changes in the units measured, to
changes in the statistical concepts used to measure the units, and
to problems associated with measuring the units. The real changes,
of course, are the pertinent ones for evaluating labour productiv-
ity. However, statistical problems often distort these actual
changes. These problems of measurement will be examined in two
parts: (1) the choice of an appropriate measure of productivity;
and (2) the adjustments required to units measured in the case of

international productivity comparisons.

1. Choice of measure

In devising a measure of labour productivity that can be used
for purposes of inter-firm or inter-plant comparisons, two output
measures are commonly used -- gross output or value of shipments
(vos), and net output or value added (VA). If it is the produc-
tivity of direct labour in man-hours (Lp) that is being measured,
then the two productivity ratios would be VOS/Lp and VA/Lp, and the
question is which is the appropriate measure to use? Assuming that
both output and labour are identical in the plants being compared,
the main criticism of VOS/Lp is that it does not take into account
differences in the degree to which plants are integrated vertically.
For example, two plants could have similar gross outputs, but if
one undertook fabricating and assembly and the other assembly only,
the former would have more direct labour and thus a lower labour
productivity than the latter. It would not, however, be meaningful
to say that direct labour productivity was higher in the second
plant than in the first, since the two plants are not comparable,
and in this situation differences in labour productivity merely
reflect differences in the use of labour in relation to capital.

i/ Fullerton, op. gdts., Pe 263,

§/ Woods, op. cit., p. 23.
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In an attempt to overcome this problem it has been suggested
that VA/Lp is a more suitable measure of productivity. However,
this ratio also has shortcomings, and there are particular diffi-
culties in its use in the farm machinery industry. The criticism
of VOS/Lp is that it does not take into account the degree of
vertical integration, i.e. the amount of manufacturing activity
performed. A similar criticism applies to VA/Lp; although it does
take into account the amount of manufacturing activity performed,
this does not mean that the same kind of manufacturing activity is
being undertaken in the plants being compared (say, plant "A" and
plant "B"). Plants "A" and "B" may have equal VA, but if in "A"
it is due to fabricating activity and in "B" due to assembling
activity, the direct labour requirements for each activity may be
different.é/ Therefore, if VA/Lp was the same in plants "A" and
"B", it need not mean that direct labour productivity was the same,
because non-equivalent plants are being compared.l/ Even in the
case where both plants being compared undertook the same activity
(i.e. both fabricated parts or both undertook assembly), produc-
tivity differences might occur due to differences in the product
mix. The only way to ensure adequate comparability of a VA/Lp
measure is to compare plants that undertake not just the same
amount of manufacturing activity, but the same kind of manufactur-
ing activity, preferably for the same products.

In the farm machinery industry, productivity comparisons are
made between plants whose product mix differs. Despite these
problems, value added presents less difficulties as a measure of
output than a gross output measure, and value added will be used
in measuring labour productivity in this study. Labour input will
be measured in terms of production workers, total employees and
man-hours of production workers. Six productivity comparisons will
be made, three using value added in current dollars and three in
constant dollars. Comparative levels of productivity can be

measured in current just as well as in constant dollars, since the

6/ Lp required to produce a unit of VA (the reciprocal of VA/Lp)
may depend on the kind of manufacturing activity being
undertaken.

7/ It might be argued that in the example given, "A" and "B"
would be plants in different industries in which case the
comparison would not be made in the first place. However, it
is known that mainly fabricating, mainly assembly and fabri-
cating plus assembly plants are included in the farm machinery
industry.
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farm machinery industries in Canada and the United States are basi-
cally selling into the same market, and have access to materials at
about the same prices. However, changes in productivity in each
country over time can only be undertaken using value added in con-
stant dollars because of the effects of price changes on the measure.

2. Adjustments to statistics

A number of serious difficulties arise in using published
sources of statistics for productivity comparisons both within and
between countries. First of all, the concepts used to measure
industrial inputs and outputs may differ between countries, or the
concepts used within a country may change over time. Also, where
inputs or outputs are measured in dollar terms, the pricing proce-
dure used may differ. And thirdly, there is the problem of ensuring
that inputs are matched against the relevant output in calculating
productivity, and that the output represents production and not
merely the resale of items. Because of these difficulties, a
detailed study was made of the sources of statistics to be used, and
is to be found in the Appendix.

The main difference between Canadian and U.S. statistics
concerns the pricing procedure used to value shipments of farm
machinery, as reported to the Dominion Bureau of Statistics in
Ottawa and the Bureau of the Census in Washington. The outputs of
the major manufacturing establishments in both countries are
shipped mainly to the wholesale distribution divisions of the same
companies and are, therefore, intra-firm shipments. The price used
by a particular company to value its factory shipments in these
circumstances is somewhat arbitrary and can fall between total
factory cost (42% to 61% of "suggested retail price" (SRP), depend-
ing upon establishment and year) and the net price to dealers of
approximately 72% of SRP. The Bureau of the Census instructs
respondents operating establishments with intra-firm shipments to
report such shipments at prices that include allocations of over-
all company overhead costs and profit,g/ but appears to leave to

§/ Instructions for the 1963, 1964 census contained the following
requirement:

"E. How Should Multiple Establishment Companies Determine
Transfer Values of Products and Materials from One
Establishment to Another ("Interplant Transfers")?

One of the important statistical measures of manufacturing
activity is "value added by manufacture", which is derived
by the Census Bureau from the figures reported for value of
shipments, cost of materials and inventories.

(Continued on p. 9.)
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individual respondents the choice of the precise level of such
price. The Dominion Bureau of Statistics, on the other hand,
although currently reviewing its requirements concerning the valu-
ation of intra-firm shipments, explicitly allows total factory

cost (materials, direct labour and factory overhead) as a legitimate

basis for reporting the value of such intra-firm shipments.g/

In the case of the major Canadian manufacturing establishments
the valuation of such intra-firm shipments was found to vary from
factory cost to net selling price to dealers, with large volumes
at total factory cost. 1In the United States, major firms were
found to report intra-firm shipments at values that ranged from 53%
to 80% of SRP. Different transfer pricing procedures will obviously
upset productivity comparisons.

(Continued from p. 8.)
In order for statistics on value added and other subjects to
be comparable from industry to industry or area to area, it 1is
necessary that the operations of each establishment of a mul-
tiple establishment organization be reported as though the
establishment was a separate "economic" unit. This means that
the value of interplant transfers within a company should
include, in addition to direct costs of production, a reason-
able proportion of "all other costs (including company
overhead) and profits". The establishments receiving such
transfers should report them as materials consumed (or inven-
tories of materials, etc.) at the same value plus costs of
freight and other direct handling charges. (See Item 5.)"

Instructions for Completing the Annual Survey of Manufactures
Report 1963, 1964, U.S. Department of Commerce, Bureau of the
Census, Washington, D.C, 20233,

9/ The reporting instructions for the 1965 census of manufactures
contained the following instructions concerning intra-firm
shipments:

"5, Valuation of shipments (for the guidance of MULTI-UNIT
FIRMS) -- Section 12 of Schedule

Special problems are frequently encountered in statistical
reporting by multi-unit firms. It is planned to review all
such cases on an individual basis. Pending completion of this
review, however, the following notes indicate the procedures
which should be followed in the most common cases, WHERE ALL
OR PART OF PLANT SHIPMENTS ARE IN THE FORM OF TRANSFERS TO
OTHER UNITS OF THE FIRM,

(a) If your firm operates one manufacturing plant plus one or
more stock or storage warehouses at other locations
(including rented space in public warehouses), shipments
should consist of ex-warehouse shipments plus direct
plant shipments to customers. Do not include plant
shipments to warehouse. Include warehouse inventory with
plant inventory (Section 7).

(Continued on p. 10.)
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With these difficulties in mind, the following adjustments
were made to the Canadian data on value of shipments (VOS) to make
them comparable to the U.S. data.

VOS measures the output of a plant at the point at which it
leaves the factory (factory door) and before any warehousing and
selling activities are undertaken; factory profit is included in
VOS. 1In the case of a firm that produces a good and sells it to
some buyer in an arm's length transaction, the transaction price
will provide a satisfactory measure of the factory-door price
(assuming that the firm performs little or no warehousing or
selling activity). However, when the good is transferred from one

branch of a firm to another branch of the same firm, no arm's

(Continued from p. 9.)
(%) If you ship goods to other manufacturing establishments
of your firm for sale or further processing these ship-
ments should be reported in Section 12 at book transfer
value.

The transfer values should in general be high enough to
cover at least materials, direct labour and factory
overhead. The value reported by the receiving units (as
materials or goods for resale) should equal the transfer
value plus transportation costs if any.

If transfer shipments as described are not available from
your records, and special arrangements have not been made
for separate reporting, you may submit a consolidated
report for the manufacturing units concerned.

(c) If you ship goods to separate sales branches or selling
warehouses of your firm these shipments should be
reported in Section 12 at book transfer value as des-
cribed in (b) above.

If such transfer shipments are not available from your
records, and special arrangements have not been made to
report otherwise, you may report final sales in Section
12. Section 12 then will include direct shipments to
customers, if any, from the plant plus final sales from
sales branches or selling warehouses, all at sales value
levels. In these cases operational data such as employ-
ment, payroll, inventory, supplies, etc. of such sales
units should be included in the appropriate sections of
the plant report.

Where sales outlets serve more than one of the manufac-
turing plants of your firm, and transfer values as
described in (b) above are not available from your
records, you may value plant shipments to sales outlets
at outlet selling prices. (Operating costs, including

(Continued on p. 11.)
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length transaction occurs, and therefore the factory-door price is
an artificial price that is estimated in various ways by different
firms. Much of the VOS in the farm machinery industry involves

intra-firm transactions.lg/

In both Canada and the United States, the factory-door price,
as officially reported, is estimated by different firms in differ-
ent ways. This presents two sets of problems. First, within each
country, the differing methods of estimation mean that VOS is not
comparable between firms, and VOS for the industry is not comparable
over time if each firm's share of VOS varies year by year. Second-
ly, between countries, industry VOS is not comparable, and thus
direct productivity-ratio comparisons cannot be made using VOS or

value added (VA) in the numerator.

Information made available to the Commission permitted an
adjustment of Canadian VOS (as reported to the Dominion Bureau of
Statistics) to the same basis used by the U.S. Bureau of the
Census. The procedure was as follows. U.S. VOS of final goods is
reported on the basis of 66% of suggested retail price (SRP).lL/

The 66% is an unweighted average figure of the deduction from SRP
made by 10 leading companies in the industry in 1965; 8 of the 10
accounted for 55% of total industry VOS in 1965. The percentage

of SRP varied from 53% to 80% for the 10 companies. Using published
information and industry knowledge about the relative sizes of

these companies, it was estimated that a weighted average would
result in VOS for these companies being 65% of SRP. This estimate
is probably accurate to within plus or minus two percentage points.
The remainder of the industry output would probably come from

(Continued from p. 10.)
employment and payrolls of such sales outlets should be
reported in the "Head Office" schedule.) See also note
following Section 12(E)."

Reporting Instructions 1965 Census of Manufactures, Dominion
Bureau of Statistics, Ottawa, Canada.

10/ For a theoretical treatment of the problem, see J. Hirshleifer,
"On the Economics of Transfer Pricing", Journal of Business,
Vol. 29, July 1956.

11/ The actual retail sales of over half of the new machines
purchases by farmers in both Canada and the United States
probably involve discounts from SRP, usually by way of over-
valuation of trade-ins. However, there is no reason to
believe that the difference between SRP and the actual prices
paid by farmers would be any different between Canada and the
United States. Therefore, the use of SRP as a proxy for a
market price is probably legitimate.
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companies selling on the basis of arm's length transactions, and
thus the transaction price would be the one reported to the Census.
This factory-door price would represent the desired measure.

While fully realizing that 65% of SRP is only an estimate for one
year, it was decided that this was the best estimate that could be
made, and was the most appropriate basis to which the Canadian
figures should be adjusted.lz/ Note that the adjustment is only
needed for firms whose VOS involves intra-firm transactions; these
are mainly large firms and the adjustment procedure was applied
only to the larger firms in Canada whose VOS in aggregate accounted
for more than 80% of published Canadian VOS in 1965,

Using similar techniques, the reporting of shipments of repair
parts by the U.S. industry was found to be, on the basis of
approximately 51% of SRP, some 14 percentage points lower than that
used in the case of end items (whole machines). The Canadian ship-

ments of parts were adjusted accordingly.

Total Canadian shipments include sizable amounts of inter-
plant transfers of production components or "primaries" from estab-
lishments in Canada to other establishments of the same firm
elsewhere in Canada or in the United States, for further processing
or assembly into completed machines. It is extremely difficult to
develop transfer prices for such shipments that will serve as
proxies for arm's length or market prices. In the case of completed
machines, the procedure used was to relate the transfer price to
SRP which is, in effect, a market price. In the case of inter-works
shipments of components, however, no such reference to SRP was
possible. The procedure adopted in the case of such components was
to use total factory cost plus 11%, the transfer-price basis allowed
by the taxing authorities in both the United States and Canada on
inter-works transfers of such items between the two countries.

Where shipments of components were to other establishments of the
same company within Canada, the relevant material input values of
the receiving establishment were increased an equal amount, thus
causing the addition of the 11% to cancel out on net measures of

12/ Actually, the really important consideration is that the same
level of transfer price be used in each of the two countries.
The exact level of transfer price -- somewhere between total
factory cost and price to the dealer -- is a somewhat arbi-
trary matter in any event.
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output (value added). On inter-works shipments to the United
States, the addition of the 11% will increase VA an equivalent
amount, and the volume of inter-works shipments to the United

States was sufficient to necessitate a revaluation of such shipments
(by the addition of 11%) to a basis intended to reflect an arm's
length situation.

The difference in the productivity findings between this study
and earlier studies is due to these adjustments which have been
made so as to provide comparable statistics. These adjustments
could be made because the Royal Commission staff was given per-
mission by the firms to view their individual returns made to DBS,
and because certain confidential information was made available to
the Royal Commission on Farm Machinery by industry sources, con-
cerning valuation practices for reporting purposes in the United
States.

In reviewing these returns, it was noted that annual swings
in the values of certain items reported by the companies were
wider than would normally be anticipated. This may explain rather
large fluctuations in productivity between certain years. It also
raises questions about the accuracy of the reporting of certain
items.



3. THE FARM MACHINERY INDUSTRY IN CANADA
AND THE UNITED STATES

The purpose of this chapter is briefly to describe in words
and with statistics, rather than to analyze, some salient features
of the farm machinery industry in Canada and the United States.
The material in this chapter will be used to explain the produc-

tivity differences presented in Chapter 4.

The farm machinery industry in North America consists of a
relatively small number of large firms that tend to have establish-
ments in both the United States and Canada -- firms such as Massey-
Ferguson, International Harvester, Cockshutt, and John Deere.

Some of these firms also have operations in other countries. Other
large U.S. companies sell farm machinery in Canada, but undertake
none of their production of these items here, e.g. Ford and Allis-
Chalmers. In 1965, the eight largest firms in the United States
accounted for 55% of the value of shipments of farm machinery,
while in the same year, in Canada, 77% of the value of shipments
was accounted for by four firms with seven plants. The balance of
the output of farm machinery in Canada is produced in about 90
single-plant firms. In analysing the aggregate statistics for this
industry in Canada, it should be realized that the activities of a
few large firms will have a significant impact on the values of

these aggregates.

The output of the firms that have plants in Canada and the
United States tends to be rationalized so that the production of
certain items tends to be concentrated in certain plants. As a
result, almost no farm tractors are produced in Canada. 1In
addition, as outlined in Chapter 2, the overwhelming portion of
factory shipments were intra-company (i.e. mainly to company-owned
wholesale distribution operations) which were reported to the
Dominion Bureau of Statistics at widely different valuation bases.
It was as a result of adjusting for problems associated with the
reported values of inter-works shipments that the findings on
labour productivity in this study differ from those of earlier
studies.
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The farm machinery industry is a somewhat unique manufacturing
industry in Canada, in that there has been virtual free trade in
farm machinery between Canada and the United States since 1944.
Free trade and the common ownership of plants in the two countries
have been responsible for the partial rationalization of production
in the industry. Thus any comparison of this to other manufactur-
ing industries should take these factors into account. The farm
machinery industry does provide some indication of what happens to

a Canadian industry when tariff barriers are removed.

Two major changes have occurred in the Canadian farm machinery
industry since 1960 -- the acquisition in 1962 of the production
assets and distribution system of Cockshutt Farm Equipment Limited
by the White Motor Corporation, and the opening in 1963 of the
North American combine plant of Massey-Ferguson in Brantford. Both
of these changes have implications for an assessment of labour

productivity in the industry.

Prior to its acquisition by White Motor, Cockshutt had been
operating as a full-line supplier of farm equipment. Under White
Motors management, duplication in product manufacturing was largely
eliminated. In its 1962 Annual Report, White Motor states:

The acquisition of Cockshutt has also improved our
manufacturing efficiency. The 430 and 431 combines
are being made for both Oliver and Cockshutt in the
latter's plant at Brantford, Ontario, while tractors
for both companies are being produced in Oliver's
Charles City, Iowa, plant. Other products for both
companies have been concentrated in our Shelbyville,
Illinois, and South Bend, Indiana, plants. This
consolidation of manufacturing operations into the
three Oliver U.S. plants and the one Cockshutt
Canadian plant has enabled us to shut down our
older plant at Battle Creek, Michigan, and to increase
production and efficiency at other plants.

And in the 1963 Annual Report, the following was noted:

Further steps were taken to consolidate and stream-
line our farm equipment manufacturing facilities.
Minneapolis-Moline moved all manufacturing to its
Minneapolis plant, using the Hopkins, Minnesota,
facility for a warehousing parts depot, and
engineering and general offices. A 75,000-square-
foot extension was added to the combine plant at
Brantford, Ontario, to enable this plant to better
meet its increasing production requirements and to
increase efficiency.
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The rearrangement and concentration of farm equip-
ment manufacturing, completed this year, in the
four U.S. plants and one Canadian facility, have
made it possible to operate these plants at near-
capacity levels throughout the year with improved
earnings.

The effect at Cockshutt of the rationalization program was
for a broad product line to be replaced by a single product line,
namely combines, with some machining activity (manufacturing
components) being retained. This resulted in a more streamlined
manufacturing process, fewer scheduling problems, a great reduction

in congestion, and an overall improvement in productivity.

All Massey-Ferguson's North American combine assembly activity
is centred in its new Brantford plant. The opening of this plant
had two implications for the present study. First, combine produc-
tion was removed from Massey's Toronto works, which also contained
machining and stamping activities, as well as baler and swather
assembly operations. Removal of combine production from the
Toronto works almost certainly led to an improvement in productivity
through a reduction of congestion in the plant and the opportunity
for greater specialization of production. Second, the physical
removal of the combine assembly activities from the Toronto works
resulted in an increase in the value of shipments of the total
industry due to the fact that manufactured components (machined and
stamped items), which formerly remained intra-plant, henceforth
were shipped from the Toronto establishment to the North American
combine plant in Brantford. Formerly, such components were not
reported as shipments; after the opening of the combine plant,
they were reported as shipments. Such shipments of components
would not affect figures published or computed for value added (the
shipments of the Toronto works would be included as material inputs
at the combine plant and hence would cancel out) but would affect

value of shipments.

The following tables contain statistics that outline some of
the dimensions of the farm machinery industry in Canada and the
United States.

The Size of the Canadian and U.S. Industry
Relative to the Size of the Economy (Tables 1 and 2)

During this period (1947-66) in both countries, 20% to 25% of

the total labour force was employed in manufacturing, with about

1% of total manufacturing employees employed in the farm machinery
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industry. In terms of employment, the Canadian industry has
become a less important source of manufacturing employment.

The income generated by the industry in Canada in 1966 was
1.3% of the income generated by manufacturing as a whole; the
comparable figure for the United States was 1.1%. In terms of this
measure, the Canadian and U.S. industries have been of unchanged
importance since 1959.

The general picture that emerges is that the farm machinery
industry employs a small proportion of the total labour force and
contributes a small proportion to the income generated in manufac-
turing in both countries. Despite the expansion of output, the
total number of employees in the industry has declined by about

10% in Canada and 4% in the United States since 1947.33/

The Relative Size of the Two Industries (Table 3)
The size of the Canadian farm machinery industry relative to

the American industry has remained fairly constant since 1947,
measured in terms of total employees, payroll, and current-dollar
value added and value of shipments. However, in terms of constant-
dollar value added and value of shipments since 1956, the Canadian
share reveals an increase from about 7% to 9% of the total North
American industry.lﬁ/ It can therefore be said that the Canadian
industry has at least held its own and may even have increased its

share of the industry during the period studied.

If the Canadian and American parts of the total North American
industry were similar, then one might expect that the Canadian
share of the total, in terms of employees, payroll, value of ship-
ments and value added, would be roughly the same. However, this
is not the case since the Canadian share of total employees has
been about 10%, payroll 7% to 9%, value of shipments 6% to 8%, and

13/ some idea of the rank position of farm machinery production
T can be given by relating the agricultural implements industry
to the 40 leading industries (ranked by selling value of
factory shipments) in Canada in 1961, These 40 industries
accounted for 63% of the total employees and 66% of the value
added in manufacturing. The agricultural implements industry

is not one of these 40 industries, although if these
industries had been ranked by total employees or by total
wages and salaries, this industry would have ranked 32nd and
30th respectively. See General Review of the Manufacturing
Industries of Canada, 1961, DBS 31-201, Ottawa, Queen's
Printer, pp. 126-127.

14/ Calculated from Appendix Tables A5 and A6.
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value added 7% to 9%. The smaller share of payroll than employees
is in line with the lower wages paid in Canada; and the smaller
share of production (value added) than employees probably also
results from lower Canadian wages leading to the concentration on

labour-intensive production in Canada.

Vertical Integration

The ratio of value added to value of shipments provides an
indication of the degree of vertical integration in an industry.
There are some problems in interpreting this measure when applied
to the farm machinery industry in North America, since shipments
often involve inter-works shipments of components as well as
shipments of final products and replacement parts. Moreover, inter-
works shipments may take place between two plants of the same firm,
one located in Canada and the other in the United States. The
transfer pricing procedure used will affect the size of the value

of shipments.

With these reservations in mind, the extent of vertical
integration is shown in Table 3 to have been higher in Canada than
in the United States: the averages for all the years from 1947 to
1965 was about 50% for Canada, as compared to 46% for the United

15/
States.—

This ratio might be interpreted loosely as the payment to
labour and capital per dollar of output, or the amount of produc-
tion activity per dollar of output undertaken in farm machinery
establishments. The difference in the ratio between the two
countries could be due to the decision by the large international
firms as to how their production will be rationalized, as well as
to differences in output mix, scale of production and productivity.
Differences in the output mix are discussed in the following
section; differences in the scale of production are reported in
Table 4.

The size distribution of establishments is shown by number
of employees per establishment for 1963. 1In Canada, 4.9% of the
establishments have 500 or more employees, whereas the comparable
figure in the United States is 2.6%. In terms of the number of
employees, wages, value added and value of shipments in these
large establishments, the percentage is higher in Canada than in
the United States; conversely, Canada tends to have lower percent-

ages in the smaller classes. Thus, in the United States, a larger

15/ Calculated from Appendix Tables A5 and A6.
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proportion of farm machinery output comes from establishments with

less than 500 employees than is the case in Canada; also, these

smaller establishments in the United States employ 41.8% of the
industry's employees as opposed to 26.1% in Canada.ig/

Composition of Outputil/

A description of the types of products produced by establish-

ments in the industry is contained in Table 5. Since the coverage

ratios in both countries have been 90% or more since 1947, most of

the farm machinery produced is considered in this description.ig/

In summarizing the output comparison of the two countries, it

can be said that:
-- In the United Stdtes, tractors are the most important

single item produced by the industry, but their percentage
share of the industry's output has declined. 1In terms of

value of shipments, however, tractor production has
increased since 1947,

-- In Canada, harvesting machinery, especially combines, has

been the most important item produced and its importance
has been increasing both relatively and absolutely. The

production of haying machinery has also been of increasing

importance over time.

-- The residual category for farm machinery is an important
one in each country, but its contents differ between
countries. In view of this difference, and the emphasis
on tractors in the United States and combines in Canada,
there are substantial differences between the outputs

of the farm machinery industry in the two countries. This

fact tends to undermine comparisons of other character-
istics of the industry in Canada and the United States,
in particular at an aggregate level. The common feature

of the farm machinery industry is that the output is used
by a common occupational group, farmers. The industry has

been defined more with this feature in mind than with

attempting to include only products that compete with each

other.

16/ A further breakdown of establishments with 500 or more
employees is published in the United States; i.e. 500-999,
1,000-2,499 and 2,500 or more employees., Information made

available to the Commission for these size classes indicated

that such a comparison would support the conclusions stated
above.

17/ The discussion in this section is based on the use of Canadian

value-of-shipments data, as published by the Dominion Bureau
of Statistics; i.e. without any adjustments being made.

18/ The coverage ratio refers to the proportion of all farm

machinery that is produced in establishments allocated to the
farm machinery industry. See next section for a discussion of

this ratio.
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-- There appears to have been some attempt to rationalize
production of individual products within the industry.
The concentration of tractor production in the United
States and combine production in Canada provides some
evidence of this. However, although combines are an impor-
tant part of Canada's output, the United States by far
exceeds Canada in total combines produced. For example,
in 1958, the United States produced 47,137 combines
compare? yith Canada's 14,636, a ratio of more than three
to one.—2

-= In both countries, the share of non-farm machinery items
has increased markedly since 1947, reaching 18.4% in
Canada and 10.8% in the United States in 1963. It appears
that production in farm machinery establishments is
becoming more diversified in non-farm items, or that farm
items have lent themselves to adaptation and use outside
the farm, e.g. the use of the modified farm tractor as an
industrial tractor.

Coverage and Specialization Ratios (Table 6)

Canada -- The coverage ratio indicates the proportion of farm
machinery, by value of shipments, that is produced in establish-
ments allocated to the agricultural implements industry (SIC 311).
In other words, it indicates the share of farm machinery production
that is carried on inside the industry. Since 1947 the coverage
ratio for Canada has never been less than 90%, and usually more
than 96%. Therefore, practically all farm machinery items are
produced in establishments in SIC 311.

On the other hand, farm machinery establishments do produce
products (i.e. secondary products) that are not farm machinery.
The "purity" of the industry, or the proportion of the industry's
output that is farm machinery, is the meaning of the specialization
ratio. This ratio was low during the war when the industry pro-
duced armaments as well as farm machinery. However, by 1947, the
ratio had climbed to almost 90% and remained above 90% until 1959;
it has since shown a definite downward trend to 1966. Therefore,
it appears that the industry is becoming more diversified in its

output -- it is, to an increasing extent, producing products that

19/ U.S. Census of Manufactures, 1958, p. 35A-15, Agricultural

- Implement Industry, DBS 42-202-1958, p. 8. This is the last
date for which this ratio can be calculated accurately from
published sources. The Dominion Bureau of Statistics stopped
publishing information on the number of combines produced
after 1961 for reasons of confidentiality. In the United
States, the details are available in the 1958 Census.
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TABLE 6

SPECIALIZATION AND COVERAGE RATIOS,
CANADA AND THE UNITED STATES

1947-66

Specialization Ratio Coverage Ratio
Year Can. u.s. 1/ Can. u.s. 1/
1947 89.9 87.0 95,2 91.5
1948 90.5 95.7
1949 93.2 97«1
1950 92.0 97«2
1951 93.0 98.1
1952 91.3 96.4
1953 91.2 97 .5
1954 91.6 85.2 96.5 93.7
1955 93.9 97.2
1956 93.5 97.5
1957 93.5 97.5
1958 94.7 84.5 97.7 94.2
1959 87.1 98.0
1960 90.1 97.2
1961 84.8 96.7
1962 79.4 91.1
1963 8l.4 84.9 96.1 94.9
1964 75.0 95.8
1965 74.0 95.. 9
1966 75.0 95.3

1/ Adjustments have been made to include farm tractors in 1947
and 1954.

Source: Canada - Agricultural Implement Industry, DBS 42-202,
various years.
United States - Census of Manufactures, 1947, 1954,
1958, and 1963.
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are not farm machinery. Firms in the industry do produce light
industrial equipment, and it appears that this equipment is pro-

o/

duced in establishments whose major output is farm machinery.z—

United States -- In the United States, the coverage ratio has
been in excess of 90% while the specialization ratio has declined
since 1947. Therefore, like Canada, most farm machinery is pro-
duced in the farm machinery industry (SIC 3522), and the degree of
specialization by establishments in the industry has remained
fairly high, although there is some indication that firms in the
U.S. industry have diversified also, probably into light industrial
equipment.

In summary, industry coverage and specialization ratios are
similar in Canada and the United States. In both countries,
diversification is being undertaken in establishments that produce
mainly farm machinery. If this is the case, then the North American
industry is becoming less rationalized by producing a greater
variety of products. This may result in higher costs arising from
a decrease in specialization and shorter production runs. However,
the effect on costs will be determined by how closely the non-farm
items are related to the farm items. For example, engines built
for industrial and for farm tractors are very similar, and such

diversification may promote economies of scale.

Labour and Capital Intensity

It is often suggested that Canadian indusﬁry as a whole is
more labour-intensive than U.S. industry because labour is cheaper
in Canada than in the United States, and that this accounts for
output per worker being lower in Canada than in the United States.
However, recent studies have shown that in the total manufacturing
sectors of the two economies, capital per worker is higher in
Canada, while output per worker is higher in the United States.

In the case of the Canadian and U.S. farm machinery industry,
some limited evidence suggests that capital per worker is higher

in the United States than in Canada.zl/

20/ If these firms were producing light industrial equipment in
T establishments that specialized in this equipment and not in
farm machinery, then these establishments would appear in

industries other than SIC 311.

21/ This evidence is based on a written reply by Massey-Ferguson

T to a question raised by the Commission during the public
hearings. The reply shows that assets per worker in manufac-
turing were two to three times greater in the U.S. than in the
Canadian plants of Massey-Ferguson.
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The comparison of capital per worker was estimated by calcu-
lating the difference between value added per man-hour and wages
per man-hour. It was assumed that the larger the difference, the
more capital-intensive the industry. The U.S. industry was found
to be more capital-intensive according to this measure, with the
average Canadian figure about 80% of that in the United States.gﬁ/
A second calculation comparing value added (less wages) per man-

hour gave closely similar results.

22/ Calculated from Appendix Tables A5 and A6. This measure was
suggested to me by Professor D. Schwartzman.



4, COMPARISON OF LABOUR PRODUCTIVITY

Two aspects of productivity in the farm machinery industry
are reported in this chapter -- the difference in labour produc-
tivity between Canada and the United States, and the rate of change
of labour productivity in the two countries. Ratios of value added
per production worker, total employees and man-hours paid are
presented. In total, six ratios are calculated since value added
is used in terms of constant as well as current dollars. Only
constant-dollar value added can be used to estimate productivity
changes over time because of the distortion created by price
changes. However, both constant- and current-dollar value added
are used to estimate productivity differences, on the assumption
that the industry in each country is basically selling into the
same market and has access to materials at about the same prices,
such that the effect of price changes will be very similar in both
countries.

In interpreting the following data, it should be noted that
the intercountry comparison is felt to be much more reliable for
the period 1960 to 1966 than for 1947 to 1959, because of the
inability to make a comprehensive adjustment to the data for the
earlier period. Therefore, in the case of each productivity ratio
using current-dollar value added, averages will be reported for
1947-51, 1952-59, 1960-66, and 1952-66, and in the case of each
ratio using constant-dollar value added, averages will be reported
for 1952-59, 1960-66 and 1952-66. The deflation of the Canadian
data prior to 1952 was not considered to be reliable and thus the
constant-dollar comparison was omitted for the period 1947-51.

The productivity comparison will be presented as follows:
(1) adjustments made to the data for this study, and (2) presen-
tation and analysis of the productivity ratios.

Adjustments Made to Published Data

The earlier study by Fullerton and Hampson found that

Canadian labour productivity in the farm machinery industry in
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one year, 1953, was 68.1% of that in the United States.zé/ The

present study differs from the earlier one in that (a) tractors

are now included in the farm machinery industry, whereas previously
they were excluded; (b) Canadian value added is adjusted upwards

to a basis comparable to U.S. value added; and (c) the time period
for comparison is extended.

In the United States, up to and including 1957, farm tractors
were included with other tractors in the Standard Industrial
Classification (SIC) industry category SIC 3521, while all other
farm machinery was included in SIC 3522, In 1958, SIC 3521 was
discontinued and its constituent products were allocated to other
industries. Tractors for agricultural use were included with
other farm machinery in SIC 3522. From 1958 to the present, SIC
3522 gives a more complete picture of farm machinery production.
The problem that arises is that for the period prior to 1958 farm
tractors have to be extracted from SIC 3521 and included with
other farm machinery in such a way as to construct statistics for
SIC 3522 for the years prior to 1958 on a basis comparable to the
statistics included in the industry after 1957.

In the tractor industry, SIC 3521 farm tractors and other
products were produced. It is necessary, therefore, to calculate
the proportion of farm tractors to total production. This will
provide the percentage in which inputs are divided between farm
tractors and other products in SIC 3521. However, the ratio of
farm tractors to total production in SIC 3521 can only be calcu-
lated in census years, because value of shipments of farm tractors
from SIC 3521 in intercensal years is not published, Hence, to
estimate such a ratio for each non-census year, published product
statistics are used. Product statistics of farm tractors produced
by all industries are used in the numerator of the above ratio.
The assumption is that nearly all farm tractors are produced in
SIC 3521; thus the product statistics act as a good proxy for the
output of farm tractors in SIC 3521. An examination of two census
years reveals that for 1947, 94.2%, and for 1954, 97.8% of farm
tractors were produced in SIC 3521. A check on this procedure was
made by comparing it with data published by the U.S. Bureau of
the Census for 1958. For this year only, the Bureau indicates

23/ Fullerton, op. cit., p. 263.
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that 47.6% of the value added for SIC 3521 was allocated to SIC
3522.25/ The present procedure estimated that in 1957, 44.7% of
the value added of SIC 3521 was allocated to SIC 3522. The
procedure adopted probably provides a reasonable estimate of farm
tractor inputs and outputs prior to 1958, but obviously makes the
productivity comparison from 1947 to 1957 less reliable than for

the remaining years.

The method employed to estimate U.S. value of shipments and
value added for farm machinery and tractors is shown in Appendix
Table A3.

The procedure used to adjust upwards Canadian value of ship-
ments and value added to the same basis as U.S. statistics was
described in Chapter 2. Using the reports made by individual firms
to the Dominion Bureau of Statistics, it was possible to make the
adjustments for the years 1960 to 1966. Adjustments for 1947 to
1959 were estimated on the basis of the average change that occurred
in the 1960 to 1966 period. As a result of this procedure, the
productivity comparison from 1947 to 1959 was less reliable than
that for 1960 to 1966. The average upward adjustment for value
added, 1960 to 1966, was 29.3%. A complete listing of the pre- and
post-adjusted figures is shown in Appendix Table A2.

Labour Productivity Ratios

The three ratios that use value added in current dollars show
labour productivity in Canada about 78% of that in the United
States for the period 1960-66, and about 80% for the longer period,
1952-66. Labour productivity in Canada measured in constant
dollars is about 81% and 83% of that in the United States for 1960-
66 and 1952-66, respectively. The small discrepancy between these
two sets of figures is due to differences between the two countries
in the rates of price increase, shown in Table A4.3§/ However,
even if the lower figure is accepted, the productivity gap is
considerably narrower than the 68.1% figure quoted in the earlier

study.gé/ The productivity gap shows a fairly high degree of

24/ U.s. Census of Manufactures, 1958, p. 35A-6.
25/ The difference is somewhat arbitrary since it depends on the
year chosen as the base for the index, which in this case was

1956.

gg/ Fullerton, op. cit., p. 263.



PRODUCTIVITY IN THE FARM MACHINERY INDUSTRY

34

9y pue gv sarqey xtpuaddy :901n0Ss

78°€8 L9°S 08°% TL €8 8T°6 S9°L 9€°€8 TE'ZT 80°0T 26°08 9¥°9 LI'S SZ°18 9%°0T ¥#Z°8 16°08 T6°€ET 98°0T 99-2G6T
16°28 2v°'9 LE®S €E'T8 87 0T 8%7°8 PT°T8 00°%¥T 6C°TT <2L°6L 2TL"L ST'9 66°LL 9L°CT L8°6 96°LL €0°LT TI €T 99-096T
€L°¥8 TT1°S T6°¥ 80°98 v0°8 €6°9 85°G8 T9°0T 206 €1°28 0C°S TT°v 0T°¥8 91°8 18°9 G0°€8 6L°0T 88°8 65-2S6T
ey - == = = = - = S $9°28 69°€ TI°€ 28°08 ST°9 L8 ¥ Zvtz8 Sv°L ¥6°G TS-L76T
sabexaay
‘e‘u ‘etu ¥8°S 8LLL 9G°CT LL°6 T2°9L O0%P°9T 06°2T - == 0T°L ZyEL 8T°9T 88'TT 96°TL 2TI°TZ 0T°ST 9961
GETI8 8I°L ¥8°S 95°08 8L'TT 67°6 €v°6L 9%°ST 8Z°CT 8Z°9L 86°8 G8°9 LS°SL PL'PT PT°TT T9°PL VE'6T €V P S96T
22728 T6°9 69°G 65°28 CE'TT GSE°6 98°T8 68°FYT 6T°CT 2€°8L 678 S9°9 19°8L 68°€ET T6°0T 88°8L LZT"8T €T'¥T 7961
7S°08 €9°9 vE'S 1€ €8 SS°0T 6L°8 T1°18 €0°%T B8E'TIT ST°8L T0°8 9T°9 ¥8°08 PL°CT 0€°0T 8S°"8L GS6°9T <ZE'ET €96T
L6°2ZL 99°9 98°¥% L9°TL TZ°0T. ZTvL Z9°TL 90°%T LO°OT O0L°OL Z6°L 09°S 8Z°0L ST°CT ¥»S°8 LT°69 €L°9T 6S°TT 96T
ST1°88 ¥L°S 90°¢S TL°08 26°8 0z L L¥°98 86°TT 9€°0T 2G°G8 O0L"9 €EL°S 6Z°8L TI7°0T ST°8 L6°€E8 B86°ET WL 'TT 1961
€2°26 1v°S 66°F 99°T6 70°8 LE°L SZ°'T6 0C°TT ZZ'O0T S€°68 0T°9 ¥S°S 26°88 T2°6 61°8 LV°88 ¥8°CT 9¢€°'TIT 096T
€E'FL T9°S LT ¥ 90°LL G8°8 2879 LT°%L T8°TT 9L°8 G8°ZL 0E€°9 6S°% SG°SL 76°6 1s°L ZL°TL LTET S9°6 6S6T
6L°L9 06°S 00° ¥ 0T %L 26°8 19°9 ¢6'TL TTI°CT TL°8 PE°L9 EVT9 EE°V GG EL L6 ST°L EP TL O0T°ET E€V°6 8G6T
LE"L8 66°F 9€°¥ 21°16 SL°L Sv°L 21°96 TE'OT T6°6 T9°98 €T°S €S°V €V °S6 TL 8 VL L 9€°G6 6L°0T 6C°0T LS6T
ZL°L8 SO°S EV'¥ €E8°78 86°L LL"9 €2°L8 0S°0T 9T°6 ZL°L8 S0°S EV°¥ £8°78 86°L LL"9 €2°L8 0S°0T 9T°6 9S6T
ZT°6L €0°S 86°€ TL 9L 91°8 92°9 29°LL 6S°0T zZz°8 6€°8L 98°F T8°'E ¥1°9L 88°L 00°9 20°LL €ZT°0T 88°L SS6T
99°%8 9L°¥ €0°¥ 65°78 0v "L 9Z°9 Sv°¥8 8L'6 9Z°8 60°9L 9§V LV€E 20°9L 60°L 6€E°S 88°GL LE'6 L5l 7G6T
€6°L6 S8°V SL'Y 8E°L6 S9°L Sl T9°S6 ¥%0°0T 09°6 26°86 S9°v 09°F% 67°86 €E°L L L9796 €9°6 T€°6 €S6T
€6°86 TL'V 99°% 68°20T 6S°L 18°L ¥S°L6 6L°6 GS°6 T1°68 0S°% TO0°¥ 18°26 veoL L9 0T°88 €£°6 28 ZS6T
9L*9L 9T°%v LT°E T0°9¢L LT°L Sv°S LZ*yL 20°6 L9 TS6T
$1°8L TZ'V 6T°€ €S°8L 76°9 S¥°S €5°9L 8L'8 L9 0S6T
10°€6 2IL°E 9F°€E 78786 L0°9 00°9 €2°L6 09°L 6E°L 6761
e - ZY°Z e e LE'Y i i 62°S 8761
- 96°2 fni 6°69 (428 4 60°€ L9°T8 Zv'V T9°€ LY6T
50 S0 wes ) S50 wes ) S0 h) 5n Sn ues 50 Sn TeR) 50 S0 Th) To5%
*uep *uepy “ue) *ue)n *uen *uen
pTed SJINOH-UeR SookoTdu T304 SI93IOM UOT3oNpoxd pTed SANOH-UBR sookoTdug Te30% SI93I0M UOT3FoNpoid

(SIeT[Op 3Ue3sucd) poppyY onTeA

(SIeT1Op 3ueiind) poppy onfeA

99-L%6T ‘SHIVLS CQHALINA JO0 IDVINIOYAd SY VAYNYD ANV

L

dTdVYL

‘SEHILVIS QEILINA ANV VAYNVD ‘XYLSAANI XYANIHOVW WMVJ THIL NI ALIAILONAOYd YNOIVT



35

COMPARISON OF LABOUR PRODUCTIVITY

SHLVLS JALINN ANV VAVNYO ‘AJISNANI XJINIHOVW WIVI
HHL NI ALIAILONAOMd ¥NOEVTI NI HONVHO HDVINIOYHd TVANNY

8 HTdVL

L ®TgeL :90IMO0S
06°¢ I1°¢ 06°¢ L6°T L6°€ 62°C G9-2S6T
96°9 SL ¢ 8L"L 00°g 69°9 €5°€ §9-096T
L6°T 9e°T 86°0 0€°0- €6°T 9¢°1 6G-2S6T

SobeioAvY
‘ecu 0 29°9 S6°¢ 80°9 6L°T G961
SL € €9°C 90" ¥ 671 z8-¢€ €L°0 7961
LE Y SS9 6C°L LE"9 ¢r°9 TL"L €961
S7°0- L8°6 €e°¢ 9% 8T T¢°0- 00°€T 2961
CO0°9T GS6°€- 9% "¥T G0°€ 9€°LT 6L°C- 1961
160°9 07T 76°0T 0€°¢C- 969 9€° T 096T
196°€= 99°61 ST°6- 90°8 9T G- 99°91 6561
TI6°%- ST°V¥ 8L°0- LT"€ Ly c- LS"0 8S6T
€C°8T GT'8- 60°ST LCT°TTI- S LT 0T°CT- LS6T
8T°T- 8S'TI- 88°¢- ¥0°0T 08°T- 81°8 966T
6€°0 0€°TT 0z c- ¥1°8 78°0- E¥°TI SS6T
L9°S ver1- LT 0T 0 8C°8 Sv°0- 7S6T
S8°T- GI°ST- 9Z°€- L6°ST- 8G°C~ S6°€T1- €56T
L6°C €6°T 6L°0 09°%- §5°¢ 2so0 2s6T
°s°n ‘uep ‘s°n cued ‘s°n ‘uep Iesx

pTed SINOH-UeRK sosAordury Te30L SI93IOM UOT3IONPOId . IojeuTuousg

(3 3UE3lSUOD) POPPY oneA ' I03eISUMN

99-2S6T



36 PRODUCTIVITY IN THE FARM MACHINERY INDUSTRY

variation from year to year, and this is, of course, due to annual
variations in labour productivity within each country. One reason
for this is that productivity growth has varied between countries.
However, it must also be mentioned that the returns made by indi-
vidual firms to the Dominion Bureau of Statistics showed consider-
able year-to-year variations. At times these variations appear to
have been due to changes in the bases used by the firms to report
statistics, and some doubt exists about the consistency and
accuracy of these reports when, for example, it is found that the
closing inventory reported by a firm one year is not the opening
inventory reported in the subsequent year. Because the industry
is highly concentrated, lack of consistency by one or two large

firms can have a marked impact on the aggregate statistics.

The average annual percentage increase in labour productivity
was lower in Canada than in the United States for both the period
1960-66, and for the longer period 1952-66. The higher rate of
productivity increase in Canada in recent years is probably due to
the changes which took place in Massey-Ferguson and Cockshutt --
the opening of the North American combine plant by Massey at
Brantford, and the rationalization of the Cockshutt plant after

the firm was taken over by the White Motor Company.al/

A number of serious problems have already been noted concern-
ing both the comparability of the Canadian and U.S. statistics, as
well as the consistency of statistics within each country over
time. A detailed examination of the definitions and concepts used
in connection with published data is made in the Appendix, and
apart from the aforementioned problems, no other significant
differences occur that would undermine the findings. However, it
must be emphasized that the productivity comparison is an estimate

only.

Although the statistics reveal that the productivity gap in
the farm machinery industry is narrower than was previously esti-
mated, there still appears to be a gap, so that two questions are
in order. First, is it likely to become larger or smaller? And

secondly, what accounts for it?

27/ see Chapter 3,
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The answer to the first question depends on the assumption
made about productivity change. Assuming the average annual rate
of productivity change per worker experienced from 1960 to 1966,
then the gap (Canada 80% of the United States) would widen: assum-
ing the productivity change conditions which prevailed from 1947
to 1966, then the gap would also widen, but at a slower rate. The
exceptionally high rate of productivity change in Canada from 1960
to 1966 was probably due to developments in two companies --
Massey-Ferguson and Cockshutt -- which it would be unwise to assume
would be repeated for these or other companies in Canada. Indeed,
the demand by Canadian farm machinery workers for wage parity with
comparable U.S. workers has led a large farm machinery firm to
8/

indicate?& that it will concentrate future expansion in the United

States rather than in Canada.

The reasons for the productivity gap are examined below in
terms of differences in (1) the output of the industry, including
certain general characteristics of the industry; and (2) the
inputs used by the industry. The discussion in Chapter 3 is the
basis for the discussion in this section.

1. Differences in industry output and related factors

The industry in Canada is much smaller than that in the United
States, although its relative position in the manufacturing sector
of each economy is very similar. Larger absolute industry size
may permit more firms to produce at optimum (technologically ef-
ficient) scale and thus permit greater productivity.gz/ However,
Canada has a larger proportion of its output emanating from large
establishments, and assuming that economies of scale are important,
this should boost productivity in Canada.ig/ Data on the size
distribution of establishments do not therefore suggest a useful
explanation of the productivity gap.

The degree of vertical integration in the industry is slightly
higher in Canada.zl/ If this relates to the production of the
same type of goods in both countries, vertical integration might

provide a useful explanation of productivity differences. However,

28/ Massey-Ferguson Industries Limited, Brief to the Royal Com-
mission on Farm Machinery, 1967, pp. 44-45,

29/ See Tables 1 and 2.
30/ See Table 4.

31/ See Table 3.
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the distribution of goods produced differs between Canada and the
United States, the main difference being that there is an emphasis
on harvesting machinery, especially combine harvesters, in Canada,
and on tractors in the United States.zz/ This difference in the
composition of output could give rise to lower labour productivity
in Canada providing that more labour-intensive operations and
products are produced in Canada than in the United States. For
the industry as a whole, we would therefore expect that combine
production was more labour-intensive than tractor production; that
certain types of manufacturing operation were more labour-intensive;
and that these operations tended to be concentrated in Canada.ii/
This last characteristic should be reflected in differences in the
degree of vertical integration between the two countries, but the

data do not support this expectation.ii/

If the industry in each country differs, either in the extent
to which the production of farm machinery takes place in establish-
ments other than those included in the farm machinery industry, or
in the extent to which products other than farm machinery are
produced in farm machinery establishments -- i.e. differences in
the coverage and specialization ratios -- then these differences
may account for the productivity gap. However, such differences

as do exist do not appear to be very significant.ii/

In summary, of the observed differences noted above, the only
one that can help explain the productivity gap is the difference
in the composition of output between the two countries. Another
difference -- the proportion of output from large establishments --
suggests that, for this reason, labour productivity should be
higher in Canada.

32/ See Table 5.

33/ For example, if "assembly" is more labour-intensive than
"processing", "assembly" operations would tend to be concen-
trated in Canada, and the degree of vertical integration of
the Canadian industry would be less than that of the U.S.
industry.

34/ see Table 3. The reliability of the measure of vertical
integration is discussed in Chapter 3.

35/ See Table 6.
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2. Differences in industry inputs

Capital -- One reason for the productivity gap is likely to
be the differences in capital per worker in the two countries, a
factor that strongly influences labour productivity. Unfortunate-
ly, no data are available for comparing the capital stock of the
industry in the two countries. However, data are available for
investment in the industry in each country, i.e. for additions to
the capital stock. Gross investment per worker will provide a
rough indication of both the need to replace worn-out capital and
the desire to add new capital. If investment per worker has been
consistently higher in one country, then it is likely that either
the stock of capital per worker was larger to begin with, or there
has been an attempt to modernize the industry by increasing capital
per worker and thus increasing labour productivity. Thus higher
investment per worker in one country is not conclusive evidence that
capital per worker is also higher in that country, since higher

6/

’ . s . : . 3
investment per worker may indicate a drive to modernization.—

Gross investment per production worker in Canada was, on the
average, about 100% of that in the United States for the period
1949 to 1966, while the comparable percentages for 1960 to 1966,
and 1949 to 1959 were 134.6% and 79.2%, respectively (Table 9).

If we assume that the stock of capital per worker, throughout this
period, has been higher in the United States, then the improved
investment performance by the Canadian industry in recent years may
have been due to attempts to modernize the industry in Canada, such
as the developments at Massey-Ferguson and Cockshutt.il/ This
conclusion would be consistent with the findings that there is a
productivity gap, but that the gap has been widening at a lower

rate in recent years.éﬁ/

36/ This estimation procedure has been used by J.B. Heath in
"British and Canadian Industrial Productivity", Economic
Journal, Vol. 67, 1957, pp. 674-678.

37/ See Chapter 3. John Deere spent $2.5 million on its Welland
factory in 1965 and International Harvester $4.5 million on
its Hamilton works in 1967.

38/ Professor David Schwartzman commented to the author that the
difference in capital per worker between European industry as
a whole and U.S. industry as a whole does not contribute a
large part of the difference in total productivity between the
two countries, despite the large difference in capital per
worker, and that the same is likely to be true for the farm
machinery industry between Canada and the United States.
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TABLE 9

GROSS INVESTMENTl/ PER PRODUCTION WORKER
IN THE FARM MACHINERY INDUSTRY, CANADA
AND UNITED STATES 1947-66

Year Canada United States Year Canada United States
$ $ $
1947 n.a. 709.4 1957 555.3 495.,2
1948 397.8 n.a. 1958 662.2 604.2
1949 305.7 382.2 1959 352.7 515.6
1950 253.9 359.1 1960 758.5 755.9
1951 303.9 407.3 1961 1,113:9 607.6
1952 421.8 461.8 1962 411.0 596.4
1953 384.6 590.3 1963 1,665.3 822.0
1954 335.8 596.5 1964 1,956.8 1,000.7
1955 268.3 5591 1965 1,180.0 1,076.6
1956 475.2 499.5 1966 994.4 1,208.0

1/ Gross investment measured in current dollars.

Source: Appendix Tables A5 and A6.

Labour -- Considerable research has been undertaken into the
characteristics of the Canadian labour force, and comparisons of
these characteristics have been made with the U.S. labour force.
Some of the differences in labour productivity may be accounted
for by differences in the quality of labour. If, for example, a
worker's performance is affected by the extent of formal education
that he received before he entered the labour force, then the fact
that the educational attainment of the labour force in Canada is
lower than that in the United States may be a relevant consider-

ation.

Research based on questionnaires and interviews suggests that
there is no fundamental difference between a Canadian and a U.S.
worker, and that each is as productive as the other in the same set
of circumstances,ég/ i.e. given the same process equipment and the
same input materials to produce the same input. This is a somewhat

39/ See J.H. Young, "Some Aspects of Canadian Economic Develop-
ment", (Unpub. diss., Cambridge University, 1955); M.E.
Kreinin, "Comparative Labor Effectiveness and the Leontief
Scarce-Factor Paradox", American Economic Review, Vol. 55,
March 1965, pp. 131-139; National Industrial Conference Board,
Costs and Competition: American Experience Abroad, New York,
1961, p. 54.
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surprising result, given the differences in educational attainment
mentioned above, and given some peripheral evidence based on re-
search in psychology, which suggests that educational level may be

a determinant of work effectiveness and thus productivity.ig/

For 1965, it has been shown that for the population aged 17
and over, 52.1% had completed high school or better in the United
States as opposed to 25.4% in Canada;ﬁl/ also, in the 15 to 19 and
20 to 24 age groups, the percentage of the total male population
still enrolled in educational institutions was markedly higher in
the United States than in Canada in 1960-61 and has been since
1930-31.33/ The fact that the United States devotes greater
attention to formal education than does Canada may help to explain

differences in productivity between the two countries.

An indication of the lower skills of the Canadian labour force
is provided by a comparison of the job-content of the Canadian and
American economies. In this study, jobs are rated according to
the skill required for their performance. In the United States, a
larger proportion of the labour force performs highly skilled jobs
than in Canada. Since this could be due to differences in the
structure of the two economies, further analysis was undertaken,
and it was found that within any particular class of occupations,
such as administration or vehicle operation, there is greater
employment in Canada in jobs requiring lower levels of skill.
Therefore, in the case where the same occupation is performed in
the two countries it is performed by people with lesser skills in

Canada.ii/

40/ see Psychological Abstracts, Vol. 42, p. 113; N.E. Bergstrom,
"Job Performance of Young Workers in Relation to School
Background", Vol. 40, p. 565; J.A. Plag and J.E. Hardacre,
"Age, Years of Schooling and Intelligence as Predictors of
Military Effectiveness for Naval Enlistees", Vol. 39, p. 972;
C.J. Judy, "Contribution of Education to the Rated Effective-
ness of Weather Officers", Vol. 38, p. 339; C.J. Judy, "Contri-
bution of Education to the Rated Effectiveness of Officers in
Scientific and Engineering Assignments".

41/ Educational Attainment of the Canadian Population and Labour
Force 1960/65, Special Labour Force Studies No. 1, DBS 71-505,
Occasional, Ottawa, Queen's Printer, p. 18.

ii/ Economic Council of Canada, Second Annual Review, Ottawa,
Queen's Printer, 1965, p. 83.

43/ The Job Content of the Canadian Economy/1941-61, Special
Labour Force Studies No. 3, DBS 71-507, Occasional, Ottawa,
Queen's Printer, 1967.
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It is not possible to determine whether these characteristics
of the aggregate population and labour force apply to the farm
machinery industry in Canada and the United States, nor whether
these characteristics actually influence labour productivity. How-
ever, it is not unreasonable to suggest that the skill and educa-
tional attainment of the labour force is a relevant consideration
in explaining differences in labour productivity, and that labour
in the farm machinery industry in Canada and the United States
displays characteristics similar to those for the total labour
force in each country.

Management -- A major unknown factor is the effect of manage-
ment on productivity. On a priori grounds, it would seem that
management might play a crucial role in affecting productivity.

In particular, management's role as a co-ordinator of activities,
as a provider of incentives to work, and as a transmitter of new
technology from outside the firm to its use in the firm, could

have a strong bearing on productivity performance. The only
empirical evidence to support this view is statements made by
management consultants, stressing both the importance of management
to a firm's performance and the great need in Canada for upgrading
the managerial input.

The quality of management might be judged by the formal
qualifications of management in the two countries, such as differ-
ences in the educational attainment of Canadian and U.S. managers.
Only very indirect evidence is available to assess this question.
There does appear to be, in Canada, a shortage of university
facilities for graduate work in commerce, which is an important
training ground for managers, since the largest single group of
Canadian students undertaking graduate work in the United States

are students studying commerce.

In addition, Professor D. Armstrong of McGill has noted that
Canadian universities produce only one-seventh the number of

M.B.A.'s per thousand of population turned out in the United
States.ii/ A recent study in Canada also emphasizes the lack of

; § s ; i 45
educational training given to Canadian managers.——/

44/ Information obtained in correspondence with Professor
Armstrong.

45/ Foreign Ownership and the Structure of Canadian Industry,
Ottawa, Queen's Printer, 1968, pp. 19, 78, 102, 226.
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However, more evidence is required as to whether Canadian
universities emphasize training in commerce as much as U.S. uni-
versities and, since not all managers are commerce-trained, whether
Canadian managers have as much formal education and as many uni-
versity degrees as managers in the United States. The question
of whether management uses labour as carefully when labour is cheap
also needs to be examined.

3. Productivity between Canadian firms

As a result of detailed information of the Canadian farm
machinery companies collected for the Commission, it is possible
to compare the variations in productivity by size of company in
Canada.ié/ For purposes of comparison, 17 companies were divided
into two groups: large companies (4) and small companies (13).
The large companies dominate the scene, accounting for 80% of pro-

duction in 1966.
The following observations can be made:

(1) From 1960 to 1966, direct labour costs as a percentage of
total costs were lower for the larger than for the smaller
companies, indicating that labour productivity is probably
higher in the larger companies. This finding may not be
reliable since it is not known whether all companies make

a uniform distinction between direct and indirect labour.

(2) From 1962 to 1966, the large companies had about 97% of
the physical plant of the reporting companies; physical
plant per dollar of sales was three times as great in the
large companies as in the small, thus suggesting higher

capital intensity in the large companies.

(3) From 1960 to 1966, net fixed assets per production worker
and per employee were triple and double respectively, in
the large companies; capital expenditures per dollar of

gross assets were also higher in the large companies.

In sum, the superior labour productivity of the large compa-
nies is likely due to their greater use of capital. Moreover, the

large companies are undertaking more investment per dollar of

46/ Although the information is detailed where reported, a number
of companies did not report certain information for all years
requested, and thus the observations made are tentative ones
only.
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assets than the small companies, and thus it is the large companies
that are the main contributors to increasing productivity. (It has
been noted above that the rate of productivity change is greater

in Canada than in the United States.) Thus Canadian industry has

a dual aspect -- a capital-intensive sector and a labour-intensive
sector. It is the few firms in the capital-intensive sector that
produce most of the output, while the fringe of labour-intensive
firms is of lesser importance in this respect.
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DATA SOURCES

Sources of Published Industry Statistics

Industry statistics published by official agencies in Canada
and the United States refer to the input and output of products by
industries and the output of products by type of product. An
example will be used to explain exactly what the data refer to.

The "farm machinery" industry in each country contains all
those establishments whose "primary" production is farm machinery.
However, these establishments will produce "secondary" (i.e. non-
farm machinery) products, and establishments in other industries
will produce farm machinery as "secondary" products,

FARM MACHINERY ALL OTHER INDUSTRIES
INDUSTRY
I 1T
Pi
- //
7=z 2
o o
I -- Contains all establishments whose "primary" production is

farm machinery (Pl) but which produce "secondary" products (S)

II -- Contains all other establishments in all other industries,
some of which produce farm machinery as "secondary" products
2
(P7).
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(1) Total shipments of I = Pl + s

(2) Total shipments of farm machinery from I = p!

(3) Total shipments of farm machinery (from I and II) =

P 5 B
(4) Specialization ratio = p!
S + P1
(5) Coverage ratio = pt
Pl + P2

The above information refers to industry and product outputs.
It is generally possible to obtain inputs by industry but not by
products. Thus one can obtain data on inputs for P! + S but not
for B P2 nor for P1 alone. Therefore, in discussing the "farm
machinery" industry it must be recognized that not all farm ma-
chinery production is included; that the industry produces other
than farm machines; and that inputs for the "farm machinery"
industry are used to produce goods other than farm machines. The
extent to which one can generalize about the "farm machinery"
industry will therefore depend on the specialization and coverage

ratios.

1. Canadian statistics

The main official sources of industry and product statistics
in Canada are as follows:

(1) "The Agricultural Implement Industry", Annual Census of

Manufactures, DBS 42-202. This contains:

(a) Shipments of primary and secondary products from the
industry (Pl + S).

(b) Shipments of farm machinery from other industries
(P%). (Sometimes P? is quoted in the introductory
notes but in recent years it has had to be calculated
from information in Tables 7 and 8-K.)

(c) Inputs (such as labour, materials, fuel and electrici-
ty) used to produce for Bt 4 S but not inputs used
for P1 + P2 or for Pl alone.

(2) Farm Implement and Equipment Sales, DBS 65-203. This
contains:
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Total sales of farm machinery produced domestically and
abroad. Sales figures refer to products used by farmers
as farm machinery. 1In some cases these products may not
be produced by establishments in the agricultural
implement industry. For example, irrigation equipment
is included in "sales" but is not produced in the
"industry". The valuation of sales (retail units sold
times wholesale prices) is not the same as the valuation
of producers' shipments (shipments times f.o.b. plant

price) where f.o.b. price is less than wholesale price.

Reports by establishments are made to the Dominion Bureau
of Statistics on a fiscal-year basis, which is usually
around October 31lst. It appears that the reports have
been made at this time for a number of years, so that the

data are comparable over time.

2. U.S. statistics

The main official sources of industry and product statistics
in the United States are as follows:

Census of Manufactures -- 1947, 1954, 1958 and 1963.

Annual Survey of Manufactures -- Annual

Current Industrial Reports =-- Annual

(1) The Census of Manufactures contains the most complete

information on inputs and outputs at the industry level,

and information on outputs by products (although not

inputs by products). Therefore, from the Census it is
possible to obtain the following type of information

(all table references are to 1958 Census):

(a) Shipments of "primary" products (Pl) and "secondary"
products (S) from establishments in the industry.
Some breakdown of p! can be obtained (Table 5A 35A-9
and Table 5B 35A-10).

(b) Inputs required for total shipments (Pl + S) but not
for pt only (Table 8 35A-29).

(c) Shipments by products (5- and 7-digit level) of farm
machinery from establishments in qll industries
(Pl + Pz) but not inputs for these shipments (Table 5B
35A-10, also Table 6A 35A-13).
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(2) The Annual Survey of Manufactures is based on a sample of

(3)

manufacturing establishments in each industry. It con-

tains statistics of inputs and outputs by industry

(et

+ 8), and details of outputs only by products from all

industries (P! 4 p?).

The following type of information can be obtained (all

table references are to 1957 Annual Survez):

(a)

(b)

(c)

(d)

(e)

(£)

Total shipments from the Farm Machinery Industry
(SIC 3522) -- (Pl + S). Also employees and value
added for total shipments (and materials in later
years) -- (Table 1, pp. 24-5). Total shipments can
then be divided into two categories (P1 and S) by use
of the specialization ratio. "Primary" products
produced outside the industry (P?) can be calculated
by use of the coverage ratio (Table 2, p. 31). 1In
the Census the primary products at the 5-digit level
are individually specified, whereas in the Annual
Survey they appear in one group.

Individual "primary" product shipments are shown (at
the 5-digit level) as they relate to all industries
only (P1 + P2); i.e. it is not possible from the
Annual Survey to state the proportion of "harvesting
machinery" that is produced outside and inside SIC
3522 (table on p. 105), but it is possible to state
the proportion of all farm machinery that is produced
inside and outside SIC 3522 -- see {(a) above.

Expenditures for new plant and equipment by industry --

4-digit (P! + S8) -- (Table 3, p. 118).
Fuel and Electric Energy by industry group -- 2-digit
only (P! + s) -- (Table 1, p. 121).

Value of Manufacturers' Inventories by industry --
4-digit (P! + 8) -- (table on pp. 140-1).

Production and Shipments of selected products by all
industries -- 5- and 7-digit level (! + P2) -
(table on p. 192).

The Current Industrial Reports (earlier entitled Facts

for Industry) report product statistics from gl manu-

facturing establishments (Pl + P2). The product categories

are not as comprehensive as those reported in the Census.

No input data are reported.



APPENDIX 49

Comparability of Canadian and U.S. Data

The purpose of this section is to examine the comparability
of Canadian and U.S. published statistics of the farm machinery
industry from 1947 to 1966,

Comparability can be affected by the different use of concepts
in the two countries, and by changes in the concepts within each
country over time. For example, does a "production worker" include
a "working" foreman in both countries, and has the definition of
a "production worker" remained the same within each country?
Differences that arise for either of these reasons can lead to
faulty conclusions being derived from the use of published data.

A number of differences do exist. They are discussed below and an
attempt is made to show the direction in which they will affect the
comparisons that are made.

Each statistical series that is used is examined and the dif-
ferences are noted. However, there were some changes that took
place in each country that affect all the statistics in that
country. These changes are discussed for (a) Canada and (b) the
United States. This is followed by (c), an examination of any
further changes that may have affected the comparability of par-

ticular statistical series used in the study.

1. Canada

Changes in the methods of gathering industrial statistics in
Canada have occurred from time to time, and these changes are
published under "Explanatory Notes" and "Concepts and Definitions"
in the annual industry reports (e.g. DBS 42-202 for the Agricultural
Implements Industry).

These "notes" and "definitions" are of a very general nature,
and the same notes and definitions are published in most industry
reports. Thus changes in the method of recording statistics,
which is noted from time to time, may be much more significant for
some industries than for others. The only way to assess the impact
of the changes for a particular industry is to consult with the
Dominion Bureau of Statistics. Such consultations were held with
members of the staff of the Dominion Bureau of Statistics who were
familiar with the agricultural implements industry. The changes
discussed here deal only with the consistency of the statistics
from 1947 to 1966.
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The main changes in the method of collecting industrial
statistics occurred in 1960, 1961 and 1962. The changes that took
place in each of these years, respectively, were:

- the adoption of the new Standard Industrial Classification
(s1C)

- the adoption of the new establishment concept

- the adoption of the "total activity" concept for each
establishment.

Together, these changes can be viewed as altering the basis on
which all data are collected for each industry.

The changes and their effects on the statistics can be shown,
since for a number of years the statistics are available on both
the pre-change and post-change basis. After the changes were
made, the Dominion Bureau of Statistics calculated the data back
to 1957 on the new basis (Table Al).

The change to the new SIC eliminated some establishments from
the agricultural implements industry. The number of establishments
decreased by less than 10 and this had the effect of decreasing
the value of shipments by about 3% and the total employed by about
4%. Therefore, value added per employee rose only slightly as a

result of this change.

The further change to the new establishment conceptél/ made
only minor changes (downwards) to the effect of the new SIC
(Table Al, columns B and C) on value added.

For purposes of historical analysis, using the time-series
data of value of shipments, employees, and value added, there is
a break in the data at 1956-57, with the data from 1957 onwards
being 3% to 4% lower than that for the earlier period.

The effect of the adoption of the "total activity" conceptig/
can be shown for 1961 only, when the data are available on both
bases (i.e. the new SIC and new establishment concept base --

Base I, and the new SIC, new establishment and total activity
base -- Base II).

47/ The new establishment concept and the total activity concept
are explained in detail in DBS 42-202 - 1962, pp. 15-21.
These changes affected value of shipments, inventories, head
office activities and total employees -- only the net effects
of these changes are discussed in the text.

48/ Ibid., pp. 15-21.
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The number of establishments was the same on both bases; the
value of shipments increased by 0.7% with Base II; total employees
declined 4% with Base II; and value added increased 0.1% with
Base 11.32/ The effect of this change does not appear to be large,
but it creates a break in the time series at 1960-61.

In sum, for the agricultural implements industry the impact
of the new SIC resulted in the data being 3% to 4% lower from 1957
on. The further impact of the new establishment concept and the
total activity concept appears to have been slight. This conclusion
was confirmed in discussion with members of the Dominion Bureau of

Statistics.

2. United States

In 1958 a new Standard Industrial Classification was intro-
duced. Prior to 1958, farm machinery and farm tractors were in
separate industry classifications. From 1958 on, farm tractors
were included with farm machinery.ig/ In order to obtain a con-
sistent series for the industry in the United States, farm tractors
were added to farm machinery in the pre-1958 period. The procedure
used for obtaining this new series is shown in Tables Al and A2,
and discussed in Chapter 4. This adjustment resulted in the
industrial classification for farm machinery in Canada being similar
to that in the United States.

3. Other Changes

(1) Establishment

The concept of the establishment appears to be very similar
in both countries.él/ The main difference that exists is as
follows. In the United States only establishments employing one

or more persons are included in the Census and Annual Survey. In

1958, in all industries, there were 50,000 establishments with no

employees, i.e. one-man operations, and these produced 0.25% of

the value of shipments.éz/

49/ DBS 42-202 - 1962, p. 4.

50/ U.S. Census of Manufactures, 1958.

51/ U.S. Census of Manufactures, 1963, p. 7; DBS 42-202 - 1963,
Ple: 17%

52/ U.S. Census of Manufactures, 1958, p. 5.
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In Canada, there is no cut-off limit for small enterprises.
The criterion for inclusion or non-inclusion is whether the oper-
ating entity is capable of reporting the principal statistics.éé/
It is not felt that this difference affects the comparability of

the series significantly.

(2) Employees

In both countries total employees can be divided between
"production and related" and "all other" employees. The content

54/

of these two sub-categories is very similar.—

Differences do exist in the date and the number of times each
year at which establishments in each country were asked to report
their employees for the census. And in the United States the
reporting dates have changed over time.ii/ It is not felt that
these differences or changes would seriously affect the compara-

bility of the data.

In Canada prior to 1961, total employees = production workers
+ administrative and office employees; in the latter category
"working owners and partners" were included. From 1961 on, "work-
ing owners and partners" are excluded from total employees. This
change means that the "total employees" definition is in line with
that of "employees" in the DBS monthly employment survey. For
purposes of historical comparison, the number of "working owners

and partners" should be added to total employees from 1961 on.éﬁ/

(3) Ssalaries and Wages

In both countries "salaries and wages" refer to gross earnings

and include commissions and compensation in kind.él/

In the United States, the salaries of corporate officers are
included, but payments to working owners and partners are excluded.
In Canada, withdrawals by working owners or partners for normal

living expenses for self and family are included with salaries up

53/ DBS 42-202 - 1963, p. 17.

54/ U.S. Census of Manufactures, 1963, pp. 15-16; DBS 42-202 -
1963, pp. 18-=19,

22/ U.S. Census of Manufactures, 1963, pp. 15-16.

56/ DBS 42-202 - 1962, p. 18, In order to obtain the number of
administrative and office employees from 1961, subtract the
number of production and related worker$ from total employees;
e.g., in 1961, 10,058 - 6,986 = 3,072, ibid., p. 4.

57/ U.S. Census of Manufactures, 1963, p. 16; DBS 42-202 - 1963,
P. 19.




54 PRODUCTIVITY IN THE FARM MACHINERY INDUSTRY

to 1961, but after 1961 they are shown separately. The "salaries
and wages" of total employees are only exactly comparable between
the two countries after 1961; however, withdrawals of "working

owners and partners" in Canada represented less than 0.2% of the
total of withdrawals, salaries and wages.ég/ Thus the degree of

non-comparability is insignificant.

(4) Materials

The cost of materials include most of the same items in both
countries. Fuel and electricity are included in the total cost of
materials in the United States, but are specified separately in
Canada. Therefore, to obtain a comparable series in both countries,
it is necessary, for Canada, to add fuel and electricity to cost

of materials.ég/

In the United States, the cost of products purchased for re-
sale without further processing was excluded from material costs
prior to 1958, and included from 1958 on.gg/ In Canada, cost of
materials relates to manufacturing activity only and not to resell-

ing activity. Non-comparability therefore exists from 1958 on.

In the United States, cost of resales represented less than
5% of total cost of materials in 1963 and about 8% in 1958. These
two years are census years in the United States. Cost of resales
is recorded in the Census, but not in the Annual Survey of Manu-

factures so that for the other years since 1958, data are not
available. A rough estimate would be that, from 1958 on, cost of
materials in the United States is biased upwards by about 5% to 10%,
relative to the basis on which cost of materials data are collected
in Canada. The impact of this difference on value added is de-

scribed in Section (7) below.

(5) Inventories

In examining the data submitted by individual firms to the
Dominion Bureau of Statistics, it was found that, from time to
time, there were discrepancies between the closing inventory for

one year and the opening inventory for the next year, e.g. for

58/ DBS, ibid., p. 8.

22/ U.S. Census of Manufactures, 1963, p. 17; DBS 42-202 - 1963,
Ple: LDl N

60/ U.S. Census of Manufactures, 1958, p. 10; DBS 42-202 - 1963,
Ps 19
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raw materials and finished goods inventories. In one case a dis-
crepancy exceeding $1.4M occurred. Such discrepancies will affect
the calculation of value added, although it is not felt the dis-

tortion will be significant.

The Dominion Bureau of Statistics appears to have assumed
that firms reported the value of material inputs actually consumed
during a given year. In fact, certain firms advised the Commission
that they actually reported value of materials purchased during the
year. Thus, to arrive at materials consumed from materials pur-
chased, it is necessary to make an adjustment for inventory changes.
Failure to make such an adjustment will also affect value added.
A check made by the Commission revealed that value added would be

affected by less than plus or minus 2%.§i/

(6) vValue of shipments (VOS)

Shipments are valued f.o.b. plant, after discounts and allow-
ances and excluding taxes in both countries.éz/ In the United
States, VOS excludes resales, i.e. goods purchased and sold without
further processing prior to 1958, and includes resales from 1958
on.éi/ Therefore, the exclusion of resales in VOS is offset by
their exclusion in cost of materials, and when resales are included
in VOS, they are included in costs and materials as well. 1In
Canada, resales are excluded from VOS, but after 1961 they are
recorded as a separate item, "shipments of goods not of own manu-

facture".éé/

VOS is comparable between Canada and the United States up to
1957; after 1957, the U.S. VOS includes resales that in 1958 and
1963 were 3% to 5% of total sales -- these are the only two years
in which this percentage can be calculated.éé/ Therefore, it is
probable that the U.S. basis for VOS is 3% to 5% higher than the

Canadian base after 1957.

61/ The companies gave permission to the Royal Commission to

examine their individual returns to the Dominion Bureau of
Statistics.

ég/ U.S. Census of Manufactures, 1963, p. 18; DBS 42-202 - 1963,
P« 20

63/ U.S. Census of Manufactures, 1958, p. 11.

64/ DBS 42-202 - 1962, Table 2, p. 7. For 1958, 1959, 1960 and
1961, "resales" are not recorded in Canada, so it is not
possible to obtain a series comparable to the United States.

gé/ U.S. Census of Manufactures, 1958, Table 3, p. 35A-8; U.S.
Census of Manufactures, 1963, Table 3, p. 35A-10.
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The procedure used to value shipments, as reported to the
U.S. Bureau of the Census and the Canadian Dominion Bureau of
Statistics, is examined in Chapter 2.

(7) value added (VA)
VA is, in general, calculated by subtracting cost of materials

from VOS. It will therefore be affected by changes in these items
as well as differences between these items in the two countries.
The following changes occurred in the calculation of VA in Canada:
1947-51 -- Industry output was measured by value of pro-
duction, and VA = value of production minus
cost of materials, fuel and electricity used.
1952-53 -- Industry output was measured by value of ship-
ments, and VA = VOS minus cost of materials,
fuel and electricity used.
1954-55 -- VOS was adjusted for changes in inventory of
final goods before it was used to calculate
VA as for 1952 and 1953.
1956-66 -- VOS was further adjusted for changes in inventory
of goods in process before VA was calculated.

Thus, from 1947 to 1951 and 1956 to 1966, VA was calculated
by subtracting materials, fuel and electricity used from the pro-
duction that was undertaken. That is to say, inputs were matched
against the relevant output. For 1954 and 1955 this matching of
inputs with output was partially undertaken by the adjustment
made to VOS for final goods inventories (but not inventories of
goods in process). In 1952 and 1953 inputs were not matched against

output.ég/
The following changes occurred in the calculation of VA in the
United States:él/
1947-63 -- VAy = VOS (excluding resales) minus cost of

materials, fuel, electricity and contract work
(excluding cost of resales). This is known as
unadjusted VA, i.e. VAy.

66/ See DBS 42-202 - 1954, p. B3. The Dominion Bureau of
Statistics indicated that even after the official change from
"production" to "shipments", some firms still reported
"production" not "shipments" and still do report production
statistics for this industry. It is thought that value of
production and value of shipments in any one year is very
similar.

67/ U.S. Census of Manufactures, 1958, p. 13.
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1954-66 -- VA = VOS (including resales) minus cost of
materials (including cost of resales), fuel,
electricity and contract work. Adjustments are
also made using this concept of VA for changes
in inventories of goods in process and final

goods. This is known as adjusted VA, i.e.-VAa.EE/

4. Summary of the Comparability of Statistics
It should be noted that there is a break in all the Canadian
statistical series for the agricultural implements industry between

1956 and 1957 due to the change in the procedure for collecting
data (see Sec. 1).

Establishments, Employees, Payroll -- These items are suf-
ficiently comparable between Canada and the United States. The
treatment of "working partners" in Canada is not significant for
the study because there are so few of them. An adjustment was
made to the published industry total of production workers, from
1961 to 1966, by excluding workers at an establishment of one of

the companies for reasons of maintaining consistency over the years.

Materials, Fuel and Electricity -- Fuel and electricity are
added to cost of materials in Canada to achieve comparability with
the United States. Cost of resales, from 1958, are included in

cost of materials in the United States but not in Canada.

Value of Shipments -- These are not comparable from 1958 to
1965, since, in the United States, VOS includes resales, and, in
Canada, resales are not included, and because of the different
method for valuing shipments (see Chapter 2).

Value Added -- From 1954 to 1966, in Canada and the United
States, the concept of VA used relates to production undertaken
each year. 1In Canada, this same concept of VA applies for 1947 to
1951, but in the United States, VA, prior to 1954, is calculated
using VOS unadjusted for inventory changes.

However, the differing methods of valuing shipments, mentioned
above, in the two countries make the direct comparison of VA
invalid even for the years 1954 to 1966. A correction of this
valuation procedure was made to the Canadian data for the period
1960 to 1966, and estimates were made so as to extend the produc-
tivity comparison back to 1947.

68/ VA from 1954 to 1957 was published in both the adjusted and
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From 1958 on, in the United States, value of shipments and
cost of materials included "resales" and "cost of resales" re-

spectively, which was not the case in Canada.

Therefore, the VA concept in Canada relates to the production
of goods of own manufacture, and in the United States to both
production and to their reselling activity. This reselling activity
contributed to value added 1.7% in 1958 and 1.3% in 1963.69/ This
is a sufficiently small difference so that the series can be used

for comparative purposes without creating undue bias.

Development of VOS and VA Series -- The procedure used to
develop the VOS and VA series in each country is discussed in
Chapter 2 and shown in Tables A2 and A3.

In brief, Table A2 shows that for value shipments, columns 1,
2, and 3 show the data as published by the Dominion Bureau of
Statistics using different concepts; column 4 selects observations
from the first three columns to provide a series from 1947 to 1966,
with the breaks in the series shown by lines; column 5 is the
result of adjustments made to column 4 on the basis of information
provided by the companies, so as to make the Canadian data compa-
rable to the U.S. data, and column 6 contains the deflated values
for column 5. Columns 7 to 12 present similar information for
the value added series. Columns 5, 6, 11 and 12 appear in Table A5.

Summary
This somewhat bewildering account of changes and differences

in the relevant concepts attests to the caution that must be taken
when using published data both for intra country and for inter-
national comparisons. At times it appears that some gremlin has
deliberately attempted to confuse the researcher.

The main points to note about the statistics used in this
study are:
(a) Comparisons of absolute productivity levels between the
two countries are only estimates.
(b) The adjustments made to "value added" in both countries
have resulted in fairly comparable use of the term.

69/ U.S. Census of Manufactures, 1958, p. 35A-8; U.S. Census of
Manufactures, 1963, p. 35A-10.
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(c) Comparability of all series is better after 1956, due to
the substantial changes made in the collection of data in
Canada.

(d) The basis for valuing value of shipments from 1958 to
1965 is lower in Canada than in the United States.

(e) The procedure for the valuation of shipments differs be-

tween the two countries, and therefore requires adjustment.



62 PRODUCTIVITY IN THE FARM MACHINERY INDUSTRY
TABLE A4

PRICE INDICES USED TO DEFLATE VALUE OF SHIPMENTS AND
VALUE ADDED IN CANADA AND UNITED STATES

Canada United States
Annual Annual
Percentage Percentage
Year Index Change Index Change
1947 51.6 e 70.9 s
1948 60.3 16.9 79.5 12.1
1949 68.6 13.8 84.9 6.8
1950 71.9 4.8 86.7 2,1
1951 73.6 2.4 94.1 8.5
1952 86.1 17.0 95.3 1a3
1953 97.0 ¥2.7 95 ;9 0.6
1954 86.1 =11 .2 95.8 -0 .1
1955 95.8 11,3 96.6 0.8
1956 100.0 4.4 100.0 3.5
1957 103.8 3.8 104.7 4.7
1958 108.2 4.2 109.0 4.1
1959 110.1 1.8 112.4 3:1
1960 111.2 1.0 114.6 2.0
1961 113.3 1.9 116.7 1.8
1962 115.2 1.7 11940 2.0
1963 117.1 1.+6 120.8 1.5
1964 116.8 -0.3 122.7 1.6
1965 117 .4 0.5 125i,:1 2.0
1966 121.5 35 128.8 3.0
Average Average
1947-51 9.5 1947-51 7.4
1952=59 5.5 1952-59 2.3
1960-66 1.4 1960-66 2.0
1952-66 3.6 1952-66 2.1
Source: Canada, 1956 to 1966: This index was taken from

Industry Selling Price Index 1956-1959, DBS 62-515,
p. 34, and from Prices and Price Indexes, DBS 62-002.

1947 to 1955: The Industry Selling Price Index has
been projected backwards on the basis of data of the
Index of Net Real Production of Agricultural Machinery
as published in Indexes of Real Domestic Product by
Industry, DBS 61-506, p.39, and 61-505, p. 1ll0.

United States: Price Index 11-1 in Handbook of Labour
Statistics, U.S. Department of Labour, 1968, p. 272,
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