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ABSTRACT

A knowledge of the gains in agricultural productj-vity

is of importance because it has implications for farmers in

terms of income effects, for farm administrators in terms of

policy measures, for suppliers of farm inputs in terms of demand.,

and for the gener,al public in terms of food costs. The present

study is concerned with regional productivity performance in

Canadian agriculture.

A review of relevant statistics reveals that Canadi-an

agriculture has made dramatic gains in productivity since World

War II. It is hypothesj-zed that these gains have been brought

about mainly by adjustments in the farm labor force, increased

capital inputs, and other technological progress.

The study attempts to demonstrate the extent to which

adjustments in the farm labor force, increased use of capital

inputs, and other technological progress, have contributed to

gains in agricult:ura1- labor productivity i-n Canada and the five

different statistical regions of the Atlantic, Quebec, Ontario,

the Prairies and British Columbia during the period of I95O-L974.

Agricultural labor productivity has been defined as either gross

value of output per worker or net value of output per worker, in

constant dollars.
Many studies have been conducted to measure prod.uctivity

in Canadian agrieuT,ture. The majority of these works were

national- in scope, and. relied mâin1y on the use of an index

number technique to measure growth in productivity.
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The primary objective of this study is to measure and to

compare regional labor productivity growth rates, and the contri-

butions of the major sources of productivity gains in the

different regions using methods other than the traditional index

technique.

The index number approach, which does not involve the use

of formal mathematica1- functions, makes it difficult to incor-

porate technological progress explicitly, and even more difficult

to conceptualirze and to accommod.ate contributions of interactions

among resource inputs to growth in productivity.

In terms of methods, therefore, the current study departs

from the traditÍ,onal index technique, and employs a production

function framework in which technological progress is explicitly

incorporated and interactions among resource inputs are accom-

modated. A Cobb-Douglas-type production function is specified

and fitted to data to estimate output per worker for each

region. Using these estimates, which compare quite favourably

with actual output per worker, annual- growth rates for Canad.a

and the regions are computed. To estimate the contribution

each resource input makes to this annual overall growth rate in

labor productivity, the study assumes that farmers attempt to

maximj-ze their return and allocate resources so that the margi-

nal cost of each resource input is equal- to its marginal return.

This assumption combined with data on farmers' operating expen-

ditures, investment in land and buildings, machin€ry, and labor

use, provide the basis for computing the contribution these

resources make to gains in labor productivity. Growth in output
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per worker is attributed. to growth in expenditures on inputs

per worker, each weighted. by its faetov share in gross value

of output. To illustrate this procedure, let us assume, for'

example, that the share of machi-nery costs is one-tenth of the

current value of farm production, and that machinery operating

costs change at àn annual tate of, SâV, 6 percent. Then the

annual gain in labor productivity attributed to the annual

change in machinery is estimated at .6 percent. Assuming àn

annual labor productivity grov/th rate of, sâV, 3 percent, it

implíes that one-fifth of the overall growth in labor prod.ucti-

vity is imputed to growth in machinery expenditures. In general,'

the same procedure j-s applicable to a1-1- resource inputs which

are identifj-ed as sources of i-mprovements in labor productivity.

The sources a;ne categorízed. as labor input (effect of outmi-

gration), land and buildings, mechanízatlLon, crop yie1d. inputs,

livestock yield inputs, and. misceílaneous operating expenses.

Land and b.uildings, crop yield inputs, and livestock yield

inputs, are further broken down into specific items or cate-

gories. For changes in the labor input, however, a reduction

in the farm labor force with l-ess than proportionate reductj-on

in output makes a posj-tive contribution to growth in output per

worker. Some indirect inputs which are difficult to quantÍfy,

such aS increased education, skill of the labor force, and

agricultural research, all of which bring about quality improve-

ments in resource inputs, àYe estimated in a residual of "a11

other changes" aS the contribution of technological progress

growth in labor productivity. To take account of interactions



3i
::.i

i:ìi
,:, ì

1

l_v

among resource inputs, Taylor's expansion is employed to

estimate the contribution each resource makes to overall grov\¡th

in labor productivitY.

The results of the study indicated tlnat labor producti-

vity in regional agriculture performed quite we1l, and tl:at in

general, different regions owe their gains in productivity to

different input categories. According to the estimates, labor

productivity in Canadian agriculture increased at an annual rate

of about 6 percent at the national leve], and ranged between

5.5 percent in Quebec to about 9 percent in British Columbia

during L950-1.974. The results reveal some interesting regional

differences in terms of the major components of growth in

agricultural labor productavity. While in the Atlantic region,

the effect of labor outmÍgration, and. other technological

progress, ìüere d.ominant contributors to gains i-n labor produc-

tivity, in Quebec it was growth in livestock technology and to

a lesser extent outmigration and crop yield technology, which

contributed the bulk of the growth in labor productivity.

Ontario achieved superior performance in livestock yield tech-

nology, as well as in land and bUildings, and at the same time

performed well in outmigration and crop yield technology.

Although the effect of outmigration was lowest in the Prairie

region, growth in labor þroductivity performed creditably well

as a result of the remarkable performance recorded in land and

buildings, mechanízation and to a lesser extent, crop yield

technology. In the British Columbi-a regiofl,r the much superior

performance in land and buildings, coupled with reasonably high



growth rates in livestock technology, and the effect of out-

migration, \,vere responsible for the achievement of the highest

overall growth in labor productivity in this region.

Compared with the Atlantic and Quebec regions, the three

regions of Ontario, the Prairies, and British Columbia achieved

superior performance j-n labor productivity during the period

under consideratj-on. The estimates demonstrate the importance

of capital formation as a necessary source of growth. The

Quebec and Atlantic regions appear to have lagged behind. the

rest of banad.a in expenditures per worker in capital inputs

related to land and buildings, and mechanization. In Canada as

a whole, âs well as in Ontario, the Prairies, and British

Columbia, capital and material inputs contributed nearly half

of the overall growth in labor productivity. However this

dominant role of capital- and material- inputs in contributing to

growth j-n productivity was apparently absent in the Atlantic and

Quebec ::egions, where technologiea1- progress and the effect of

outmigration were the dominant contributors to growth in produc-

tivity.
The estimates also i-ndicated, in general , t}:at at both

the national and regional levels, the contribution of crop

yield technology \ryas the lowest in comparison to the contribu-

tions of mechanízation, and livestock yield technology to à

lesser extent.

If the results of this study àTe any guide then the

.analysis has isolated sources for achieving continued gains in

Canadian agricultural productivity, namely the improvements in
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yield technology in all regions, increased developments in land

and buildings, especially in the Atlantic and Quebec regions,

and increased outmigratj-on of labor from farms, especially in

the Prairj-es where the developments of more farm processing

industries will help to speed up movement of labor from farms.

It must be stated, however, tlnat increased gains in

agríeultural productivity must be matched by effective market

development, and market organization " for f arm priod.ucts, to

ensure that such gains in productivity serve to provide the

necessary conditions for improvements in farm incomes ratinet

than the depressant of farm incomes.

In conclusion, a few remarks about the major limitations

of this study is in order. The proceduïe employed in this

study, although conceptually attractive, has its share of

drawbacks.

The principal shortcoming of the approach is the assump-

tion of equilibrium conditi-ons, which enables the substitution

of factor shares for production elasti-cities. Such an assump-

tion ignores the more realistic gradual adjustment lags in

resource allocation. The use of factor shares as production

elasticities in a Cobb-Douglas production function framework,

means th,at returns to scale are freely determined statistically.

Greater factor shares, therefore, implies greater returns to

scale, greater contribution is imputed to individual resource

inputs, and consequently a smaller residual is imputed to "a11

other changes", as the contribution of other technological

progress.
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The second. major problem, although by no means unique to

this approach, iS the problem of the existence of non-market

transactions in agriculture. These non-market transactions pose

d,ata problems when it comes to estimating the factor i-ncome

share of farm labor and capital inputs directly from labor

earnings and capital expenditures. Indirect methods adopted to

ci-rcumvent this d,ata problem are at best approximations.

Throughout the analysis gross output per worker has been

ernployed to measure labor productivity. The use of net output

per worker as a measure of labor productivity would provide

results different from those of the current study.
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CHAPTER 1

INTRODUCTION

A. Historic Trends in Labor Productivit]¡:

Canadian agriculture has achi-eved dramatic gains in agri-
cultural productivityl since World War II. There has been

dramatic change in resource use, in technology and in labor
productivity over the period r95o-r974. Historic labor produc-

2.tivÍty ratios- reveal tlnat the average value of gross output per

worker in Canadian agriculture, measured in 1961 do11ars, \üas

greater than $3OOO d.uring the five yea;r period 1950-1954. This

annual average figure rose to over $4000 during the period

L96O-I964, and during the period 7970-1974 it stood at nearly

three times its 1950-1954 1evel. Changes in real net3 labor
productivity values followed a simil-ar pattern as the gross

measure discussed above (Tab1e I).
Annual comparisons of regional agricultural labor produc-

tivity show the existence of significant regional differences in
labor productivity regardless of whether labor productivity is

lAgricultural prod.uctivity as used in this context is defined as
output per unit of total farm input measured in constant dollars.
See f-F Furniss "Productir¡ity Trends in Canadian Agriculture,
1935 to 1964," Canadian Farm Economics; Vol. I, No. l; April
1966; p. 18.

2Labor productivity ratios measure labor productivity in terms
of output per worker either as: a) the gross value of production
per worker, or b) the net value of production per worker.

3labor productivity is real and. net in the sense that it is esti-
mated in 1961 dollars and net of purchases from non-agricultural
sectors, which are used in the process of production.



TABLE I

LABOR PRODUCTIVITIES, SELECTED PERIODS, FIVE
YEAR ANNUAL AVERAGES: CANADA & REGIONS , I95O-I974

(1961 DOLLARS)x

CANADA ATLANTIC QTIEBEC ONTARIO PRAIRIES B.C.

PERIOD GROSS OUTPUT PER WORKER

L950-1954 3l-64 2212 r9r4 3460 3785 4897

1960-l964 4352 2350 3894 6257 5870 6973

1970-1,974 8789 6138 5943 '10188 9312 10538

NET OUTPUT PER WORKER

1950-1954 1729 rl27 999 1,647 2270 2606

1960-1964 1902 960 l-298 2168 3160 3470

rg70-r974 3293 Lg69 a973 3348 4306 3815

Source: Based on data from Statistics Canada (See Appendix,
Tables 8 (A-F) ).

.i:l . ;
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measured as gross, or net, value of production per worker. The

estimates showed that there have been substantial gains j-n

agricultural labor productivity in all regions during the period

r950-r974.

In terms of gross output per worker, British Columbia

consistently achieved the highest labor productivity values in

all three selected periods. The Prairie region had the second

largest productivity value during the period I95O-I954, followed

by Ontario, the Atlantic regJ-on, and Quebec, in descending order

of magnitude. This ranking was slightly altered during the

sub-period of 1,960-1964, when the second highest productivity

value was recorded by Ontario, the Prairie region ranking third,

followed by Quebec, with the Atlantic region achieving the

lowest labor productivity. The ranking of the labor productivity

values for the sub-period 1970-1974 was the same as that of the

sub-period 1960-1964, with the Atlantic region once again achie-

ving the lowest agricultural labor productivity value. The

estimates also revealed that the labor productivity values of

British Columbia, the Prairie region, and the Ontario region,

were always above the national average in all selected periods,

while those of the Quebec and Atlantic regions were below the

national âverage for Canada.

Measured in terms of net value of production per worker,

the British Columbia region topped the labor productivity

rankings for the sub-period 1950-1954, the Prairie region was

second, foIlowed by Ontario, the Atlantic region, and Quebec,

in that order. This ordering of magnitude was similar to that



of the sub-period L96O-1964, with the exception that the lowest

labor productivity value was recorded in the Atlantic region.

However, during the sub-period I97O-a974, the highest labor

productivity estimate was achieved by the Prairj-e region, with
'tfie rest of the regions achiev.ing the same ranking posi-tion as

for the sub-period 1960-1964. In all the selected periods the

net productivity values for the Prairie and Brj-tish Columbia

regions were constantly above the national average, while those

of Quebec and the Atlantic were below the national avera"ge, with

those of Ontario more or less at par with the national average

values. Regional average growth rate in labor productivity

ranged from a 1ow of about 5.5 percent per annum in Quebec to à

high of about 9 percent in British Columbia. There is some

evidence from the above review t}rat part of the praductivity

differences among regions can be explained by the fact that

farmers in some regions purchase and utTli-ze more inputs from

the non-agricultural sector than their counterparts j-n other

regi-ons. One may therefore be tempted to hypothesi-ze that

agriculture in some regions j-s more efficient than agriculture

in other regions because it is more highly mechanized. Esti-

mates of resource inputs per worker in agriculture in the

various regi-ons may throw some light on the validity of such a

hypothesis. But befôre then àÍL analysis of changes in the

agricultural labor force will be attempted.

B. Labor Inputs and Labor Productivity:

An important observation to be made concerning employ-

ment in agrieulture during the period under study is the rapid
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decline in the farm l-abor force in all regions of Canada.

During the period., the Atlantic region experienced the highest

annual rate of decli-ne in agricultural emplo-¡zment, about 3.5

percent. The lowest annual- rate of decline occurred in the

Prairie region, about 1.5 percent. The rates of decline in the

agricultural- labor force for the other regions feI1 within this
rarLge. The significant decline of the farm labor force in the

majority of the regions may be explained by the availability of
non-farm job opportunities, such as logging and fishing in the

Atlantic region, trade, finance and manufacturing in Ontario

and Quebee and industrial development and tourism in British
Columbia. Lack of non-farm job opportunities might have been

the major contributory factor to the slow rate of decline in the

Pr:airie regi-on. These rapid. rates of d.ecline in agricultural
employment are related to the significant changes in labor

productivity in the various regions which were discussed earlier.
C. Resource Inputs Per Tüorker:

Given the considerable achievements in absolute labor
productivity IeveIs, which were most significant in the British
Col-umbia, the Prairie, and Ontario regions, one may be tempted

to hypothesize that the productivity gains in these regions àrle

the result of efficiency from a more highly mechanized agricul-
ture than that present in the rest of Canada. A comparison of

resource inputs per worker partially explai-ns the major differ-
ences in the intensity of i-nput utilizati-on among regions during

the period I95O-I974, (Tab1e II).



TABLE II

RESOURCE INPUTS PER !üORKER: CAI{ADA & REGIONS,
1950-1974 Q96t CONSTAT{T DOLLARS)

Resource DescripËiog* Canada Atlantic Quebec Ontarío Prairie B.C.

Land and buildings L437 750 1043 L730 1608 L920

Labor

Capital- Inputs 2850 2089 L932 3506 2879 3188
Related to:

Mechanization 1483 825 457 1308 206L 1195

Crop yíeld
Ëechnology 305 389 22L 455 252 334

LÍvestock yield
technology 882 757 l-060 L474 41'L 1438

Miscel-laneous
operating exPenses 180 l-l-8 L94 269 t5 !.22L

Source: Based on data from Dominion Bureau of SËaËístics, (See AppendÍx,
Tables 5 (A-r) ).

* These caËegories of resource inputs r¡ill- be defined l-ater in the study.
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Resource i-nputs have been stratified by type of input

into land and buildings , capital inputs related. to mechanization,

crop yield inputs, livestock yield inputs, and miscellaneous

operating expenses. The results show t}:at more significant

differences exist among regions in capital inputs related to

mechanj-zatj-on, and livestock yield technology, than is the case

in land and buildings (except the Atlantic region), and crop

yield technology. Table II shows that in British Columbia,

expenditure per capita of labor employed in agriculture was

highest in land and buildings, followed by livestock yield

inputs, and meehanization. In the Prairie region, however,

expenditure per worker in mechanization was highest, followed by

land and buildings, with expenditure per worker in crop-yield

technology being comparatively low. Ontario's expenditure per

capita pattern was similar to that of British Columbia with land

and buildings being the highest, followed by livestock-yie1d

technology, before mechanization. In the Quebec region expen-

diture per worker in livestock-yield technology predominated

slightly over land and buildings, with mechanj-zation, and crop-

yield technology being relatively low. Expenditures per worker

on resource inputs in the Atlantic region were comparatively 1ow

j-n all cases, although one of the highest values of expenditure
I

per worker on crop-yield technology occurred there.

On the basis of this preliminary analysis alone , a partia1

explanation of the higher labor productivity values achieved by

British Columbia, the Prairie region, and Ontario, can be

attempted. British Columbia's higher productj-vity values may be

:;.:.j
,".' i
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due primarily to more intensive capita1- inputs related to land

and buildings, livestock-yield technology, and mech.ani.'zatj-on.

The Prairie region achieved higher productivity in agriculture

mainly due to capital inputs related to mechanization, land and

buildings, while labor productivity increases in Ontario may be

attributed mainly to capital inputs related to land and buildings,
livestock-yie1d technology, and mechanization. In the Quebec

regi6¡¡ expenditure per worker in livestock-yield technology, and

land and buildings may be the major contributors to j-ncreases in

labor productivity. Mechanízatíon, 1j-vestock-yield technology,

and land and buildings might have contributed to growth in labor

productivity. At the national 1evel, expenditure per worker was

more intensive in mechanízation and land and buildings. The

similarity between the national estimates and the Prairie region

show the predominant position occupied by the Prairie economy in

Canadian agriculture.

The analysis so far has attempted to demonstrate that

increases in farm labor productivity were not only affected by

the rate of growth j-n total farm capital, but also by changes in

the composition and most probably the quality of farm capital
inputs during the period. Apart from the capital inputs other

non-readily quantifiable changes might have contributed very

signif icantly to labor productj-vity. Such factors may include

crop variety and livestock improvements achieved through research;

they may cover farm management practices, regional speciali-

zation, farm size distribution, farmer education, and other items

which are difficult to measure quantitatively. Given the state
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of technology, the faet tlnat fewer farmers today produce more

than was produced twenty-five years ago shows that by far the

most significant contribution to growth in labor productivity

has come through adjustments of the farm labor force itself.

Even if a constant volume of production is assumed, the mere

fact that fewer farmers are able to produce that volume of out-

put reflects increased productivity, ceteris paribus. It can be

hypothesized, therefore, tinat the fast growth, and changes in

Canadian agricultural labor productivity were influenced not

only by various types of v,ariations in farm capital- inputs, but

also to a considerable extent by changes in, and the efficiency

of resource utilizati'on, commonly referred to as technological

change.

D. Statement of the Problem:

The above analytical review clearly demonstrates t}:at

signifj-cant regional differences exist in Canadian agricultural

labor productivity, and that productivity in Canadian agricul-

ture is influenced not only by changes 1n farm capital- but even

more so by technological progress.

Although consid.erable research and discussion has been

conducted on the topic of agricultural labor productivity, the

majority of th.ese works and discussions were limited to the

national 1eveI.4 Agricultural- labor productivity has not

received ample attention at the regional level. LLttle research

has been conducted on labor productivity associated with both

4Thi" observation will be substantiated in the next chapter.
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physical inputs and technological change in the past, probably

due to the lack of a suitable conceptual framework for the

quantitatj-ve measurement of technological change and the compo-

nents of agri-cultural labor productivity. Some of these concep-

tual problems have been :removed , àt least partially, with the

recent development of a conceptual framework for the empirical

analysis of agricultural labor productivity and technological

change by Ludwig Arrer.S The present study will employ the

techniques and one of the concepts developed by Auer for the

quantitative analysis of Canadian agri-cultural labor producti-

vity and technological change at the regional level.6

Quantitative estimates of the contributions to gains in
agricultural labor productivity by adjustments in the farm labor

force, increased capital inputs, and technological change, will
serve as a" lead to indicate how further gains i-n labor produc-

tivity may be achieved. As in other sectors of the econoffiV,

high productivity gains in agriculture are essential to the

achievement of higher leve1s of j-ncome in the longer run. They

serve as a necessary, although not sufficient, condition for
improved farm j-ncomes. It is therefore important to explore and

evaluate all possible avenues for potential further improvements

in agricultural productivity, and especially those that contri-
bute to farm income. It must be emphasized, hoïvever, that the

5see, L.
Council
1970.

6r¡id.

Auer, "Canadian
of Canada, Staff

Agricultural Productivity, " Economic
Study No. 24, Queens Printer, Ottawa,
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present study focuses on regional productivity performance

issues rathet than farm income and cost-price relati-onships.
E. O :

There has been remarkable growth in Canadi-an agricultural
labor productivity. compared to 1950-lgb4 productivity 1eve1s,

the productivity values in lg7o-rg74 were two to three times

higher in canada and canada's regions. This study is designed

to investigate the nature of agricultural labor productivity and

technological change in Canada, and the five statistical repor-
ting regions of canada, during the period rgbo-r974. The study

attempts to demonstrate the extent to which adjustments of the

agricultural labor force, increased capital inputs, and other

technological progress have contributed to gains in agricul-
tural productivity. The major objective of the study is to
carry out à comparison of regional productivity performance and

to measure the major components of productivity in each region

during the period, using data stratified by type of i-nputs.

specifically, the study attempts to achieve the following objec-
t i-ves:

1) to determine the annual growth rates in agricultural
labor productivity and technological change in different regJ-ons,

2) to determine the contri-bution of individual resou.rces,

and technological change to growth in agricultural labor prod.uc-

tivity, and

3) to examine how further gains in agricultural l-abor

productivity may be achj-eved in dif ferent regions.

'''': " .:

1.,.]. .]::

!:rt.
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As a secondary objective, the study will also examine to

what extent, using the methodology and data employed, a Cobb-

Douglas-type'labor productivity' production function approxi-

mates actua1- agricultural production per worker.

F. Organization of the Study:

The geographical- scope of the study i-s Canada and the

five statistical reporting regions of British Columloia, the

Prairies (A1berta, Saskatchewan, Manitoba), Ontario, Quebec, and

the Maritimes* (Prince Edward Island, Nova Scoti-a, New Brunswick).

Chapter II deals with a review of some previous related

studies and further attempts to justify the present study.

Various basic theoretical concepts which are pertinent to the

measurement of technological change and agricultural labor pro-

ductivity are discussed in Chapter III. The'model for the

empirical analysis of labor productivity and technological

change is specified and developed in Chapter IV, followed by a

presentation and discussion of the empirical results of the

study and their impl ieations for resource allocation at the

regional 1eve1, in Chapter V. Fina1ly, a discussion of the

limitations of the study, summary and conclusions, is presented.

x Newfoundland is not included.

:: :.r lr,:',ri::l



i') i,'1r'l'

CHAPTER IT

REVIEW OF RELATED STUDIES

Agricultural productivity analysis has been the subject

of considerable interest to several Canadian economists for

some time. This is demonstrated by ùhe sizeable number of

studies which have been conducted on i-t and other related

topics, especi-a11y since World War II. Some of these studies

have attempted to identify the major sources of productivity

while others focused on depieting the role of technology in

Canadian agriculture. This chapter of the present study pro-

vides a review of studies related to Canadian agricultural
productivity. The emphasis here is on the techniques used for

measuring agricultural productivity, the period, and geograph-

ical scope covered by each study.

A comparative study of the pr.oductivity of labor i-n

Canadian agriculture within regions and between the agricul-

tural and non-agricultural sectors of the economy, covering the

period lrg45-itg53, was undertaken by Ander*orr.1 The measure of

productivity used was the net product2 per unit of labor, irr

dollar and index forms, based on an approach he called the
trresidual method". This method which does not require the use

lry. J. And.erson, 'rProductivity of Labor in Canadian Agriculture,"
The Canadian Journal- of Ecohomics and Political Science, Vol.

2Net product in this case refers to the residual of farm income
after accounting for the value of land and other farm capital,
as well as purchased inputs from the non-agricultural sector,
used in the production process. It refers to labor's share in
total outputs.

13
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of formal mathematical functions, derives its name from the

manner in which the return to làbor is computed. The return to
labor is the remainder from net farm income after deducting the

contribution of land and other capital inputs. Farm production

was also adjusted for changes in inventories held by the 
.

canadian wheat Board. The agricultural l-abor force was then

adjusted for differences in sex and composition and. length of

the working year to make j-t more comparable to the non-agricul- 
:

iturar labor force. After obtaining the "residual" (return to :

I

labor input) it was divided by the adjusted labor force to i

obtain an annual value of labor productivity in dollar or 
i
i

absolute terms. This type of prod.uctivity measure is sometimes

referred to as à 'partial' productivity measure. Each prod.uc- 
i

ì

tivity varue was then converted into a form of index number by 
i

taking the national productivity figure as a normal ization base 
f

i

There are two basic assumptions underlying the use of the 
i'i,residualt? method.. Fi-rst1y., it assumes that market prices 
i

correct1yref1ecttheproductivityofsomeofthefactors.This
i.implies that all inputs, with the exception of labor, are val-ued i

at market prices. secondly, the method also must assume that I'

the sum of the marginal productivities of the factors multiplied
by their prices equals the total value of the product. rf this
second assumption, that returns to factors account for the total i

l¡product, is rvvrong, then the residual return to labor will be

higher than the true value of the marginal production of labor,
and the labor productivity estimate would be biased upward.s . ',

l
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Anderson's analysis showed wide regional vatiations in

Canadian agricultural labor productivity. Eastern Canada (espe-

cially the Maritimes and Quebec) achieved lower productivity in

comparison to the Western regions of British Columbia and the

Prairies. Compared with the non-agricultural sector, the author i

indicated that variability between regions in productivity was

much greater in agriculture than in other occupations, and that 
l

agricultural productivity was considerably lower than non-agri- 
,

:

cultural productivity during the period. 
,:

The partial productivity measure \r/as also used by Hood and :

Scott in their productivity analysi-s covering the period 1926-
o

1955.' Gross domestic product (G.D.P.) in agriculture was esti-
mated in constant L949 dollars. The agricultural labor force 

i

was measured in man-hours. The productivity of agricultural
labor was then measured in terms of dol-lars of output per man-

hour. The rate of growth in productivity for selected periods

ranged from a low of .60 percent in 1926-1947 to a high of over

11 percent in 1959-1953. The authors noted. that figures of

productivity i-n agriculture are extremely sensitive to varia-
tions in crop yields. They observed that part, àt least, of the

phenomenal rate of increase in the G.D.P. per man-hour achieved

in Canadian agriculture during the post-war period must be attri-
buted to good crop yields, coupled with increased mechanization,

which progressed at à Tapid rate during the period.

3iy. C. Hood and A. Scott, "Output, Labor and Capital in the
Canadian Economy," (Ottawa, Royal Commission on Canada's
Economic Prospects, 1955), pp. 2I4-2I5.

1

f
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In subsequent research, MaeBaehern and MacFarlane up-dated

the earli-er work of Hood and Scott for the 1960ir964 period..4

This latter work also employed labor prod.uctivity measured in
terms of gross domestic product (in 1949 dollars) per man-hour,

with the results showing continued but less dramatic gains in
productivity. Like its predecessor, the second study was also

national in scope

A stud.y was undertaken by Lok to test the hypothesis that
rising productivity j-n the farm sector has been detrimental to
farm income.S The author chose a constant dol-lar method to
measure input and output and decj-ded to use the Laspeyres

formula with four different we.ight periods along with the Paasche

formula and a chain index formula (i.e.: he created six index

number tj-me series of productivity, of output, of gross income

and of real net income).

The actual procedure of calculating the four constant

weight series was as fo11ows. The current outlay on each input

taken from Statistics Canada farm income statistics was divided

by its own prJ-ce for each of the four weight periods selected.

46. A. MacEachern and D. L. MaeFarlane, "The Relatj-ve Positi-on of
Canadian Agriculture in worrd Trade, " Report on the Conference
on International Trade and Canadian Agriculture, Banff, l.966,
(Ottawa, Economic Council of Canada and Agricultural Economics
Research Council of Canada, 1966).

55. H. Lok, "An Enquiry into the Relationships Between Changesin Over-a11 Productivity and Real Net Return per Farm, and
Between Changes in Total Output and Real Gross Return, Canad.ian
Agriculture 1-926-L957 ." Technical Publications, (Ottawa,
Economics Division, Dept. of Agriculture, 1961).

L6
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The val-ues so derived for individual inputs were then added to
gi-ve total input. This aggregate was then converted into an

i-ndex number series based on the f irst yea"T (1926 = 100) . The

method, therefore, produced a quantity index of aggtegate input

weighted by relative prices of the selected periods.

The same procedure was fol-lowed to obtain índlces of
gross physical output which, when divided by the indices of

total J-nputs, gave the overall productivity indices required in
the study.

Using the annual percentage changes in overall produc-

tivity and real- net return per fan"m, the working hypothesis was

tested by a simple linear regression. on the basis of the data

and method used, the hypothesis was not substantiated and no

evidence was found for the belief that Canadian agricultural
producti-vity and real net return per farm are inversely related.
rnstead, âs fat as canadian agriculture is concerned, the evi-
dence suggested that with every percentage increase (decrease)

in overall productivity, net return per farm i-ncreased (d,ecreased)

by about 1.5 to 2 percent.

As the author did not intend to descrj-be and interpret
fu1ly the changes in the overall productive capacity of inputs,

the productivity indices included weather and other extraneous

but important effects. He did not separate resource saving

technology from the exogenous sources of changes in overall
productivity. Therefore, the results do not provide a quanti-

tative measure of the contribution of technological progress to

rising productivity
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In 1961, MacKenzie, as a means of examining the net

productivity of agriculture for the period 1926-1958, measured

the physical- productivity per person employed in agriculture

using three base periods , 1926, 1935-39 and 1946, for selected

periods.6 The net productivity during each period was calcu-

lated by estimating the constant do1lar gross volume of agr i-

cultural production and subtracting from it the constant dollar

volume of purchased inputs. This was done with valuations of

both gross output and purchased inputs in 1926, 1935-39 and

7946 prices. Net agricultural productivity \Mas measured as net

value added per man, and taking the value of each base period,

the results were then converted to index form. The results of

the study indj-cated that agricultural productivity relatively

lost ground during the period Ig44-48, but recovered effectively

by 1949-53 and continued to improve during 1954-58. The author

attrj-buted the 1ow relative position of productivity in the

1944-48 period to possibly the effects of shortages of men and

materials (particularly machines) coupled with the effects of

output fluctuations due to poor crop yields. However, the

author concluded that agricultural productivity improved consi-

derably in the post-1949 period.

Later in 1962, in àrL attempt to measure the impact of

technological change j-n Canadian agriculture as a üthole and by

regions, MacKenzie determj-ned an index of net output per unit

6ry. MacKenzie, r'The Terms of Trade, Productivity and Income of
Canadian Agriculture,rr Canadian Journal of Agrj-êultural Economics,
Vol. IX, No. 2, (1961), pp. 1=13.,

'i !j1ì::



of factor input as àn indicator of technological change within
F7

agriculture.' The basíc theoretiear assumption underlying the

approach adopted in this study is that purchased inputs are paid

for at prices equated with their marginal productivity and. tl¡at
a rise in net output comes about as a result of internal produc-

tive efficiency.S The study which covered the period irg44-irg58,

used 1944-1948 as a base period for constructing the index of
net output and total inputs. output and inputs were valued at

1926 and 1946 price leve1s.

The cons tant dollar gross volume of agricultural produc-

tion was estimated first, by deflating the total gaoss income of
agriculture by the official index of farm product prices on a

1935-39 base. It \ryas then revalued at l'926 and 1946 pri_ces.

The purchased inputs ïvere individually deflated by the relevant

indices and. then added to represent a constant dollar total of
purchased inputs. The constant do1lar totals were subtracted

from the constant doll-ar total-s of gross output to yíeld a

constant dollar measure of net output. This was done at each

of the three price leveIs f or each of the regions of Canad,a.

Then the five year average val-ue of net output for the period

1944-1-948, was used as a base period to construct an index of
net output up to 1958. Productive efficiency was then measured

as net output per unit of factor input.

7y¡. MacKenzi.e, "The Impact of Technological Change and the
Eff iciency of Production in canadian Agriculture,r' canad.ian
Jourhal of Agricultural Eionomics, Vo1 . X, No . 1, (TP€2l_-
pp. 41-53

SThe term prod.uctive (or physical) eff iciency has the same meaning
as overall productivity in agriculture,. rt is expressed as the
ratio of net output to weighted sum of total factor inputs, all
measured i-n constant do11ars.

L9
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The author indicated that productive efficj-ency increased

in Canadian agriculture in all regions. However, the Maritime

rêgion showed the largest rate of gain followed by the Prairie

region. îhe lowest rise occurred in the British Columbia region

and Ontario was substantially behind the other regions in the

rate of rise. In both the Maritimes and Quebec the ri-se in the

second f ive yea"t perJ-od was more or less as high as the f irst

five years, whereas in British Co1umbia, the rate of gain was

greater in the last five years than the first five. In Ontario

the rate of change between periods was more gradual

Analyzj.ng these increases in efficiency, the author noted

that the most striking relationship was between the rate of gai-n

in efficiency and the rate of decline in the labor force. In

the Maritimes and Quebec, where the largest relative gains

occurred, labor had left agriculture relatively faster than

elsewhere in Canada. On the other hand, h€ indicated that the

replacement of man with machine, land with fertilizer and weed

sprays, better cultivation practices , àI1 partially contributed

to the rise in net product per unit of factor input.

In yet another productivity study coveri-ng the period

Ig44irg58, MacKenzie employed the index technique as described

above to measure changes in overall productivity (i.e. produc-

tivity per unit of factor input) and productivity p." t"rr.9

9W. MacKenzie, "Regional Changes in Income, Terms of Trade and
Jourhal ofProductivity'Within Canadian Agriculture, " CA444ien

Agr j-cultural Econôiniês, Vo1 . XI , No. 2, ( 1963) , pp . 41-51 .
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In this third stUdy, which was regional in nature, the author

indicated his preference for the total productivity measure (i.e.
output per unit of factor inputs), with the explanation that net

value added per man in constant dollars has the disadvantage of
measuring physical productivity per unit of only one factor of
pr:oduction. However, he indicated that it is worthwhile to
bring out the differences in rates of change when productivity
is measured by the partial ratio of net value added per man and

the more complete ratio of net value added per unit of faetor
input. His resutrts revealed that the former measure of produc-

tivity has a tendency to be bj-ased upwards, compared with the

latter. Thus, oo a per man unit basis, all regions showed a much

more substantial rate of gain than on àn output per unit of
factor input basis.

Productivity \üas measured as the total output/total input

ratio using the constant doIIar method to measure both output and

inputs by Furniss.l0 The study anal yzed the changes in total
output, total inputs and productivity in Canadian agriculture for
the period 1935 to 1960. Furniss defined productivity as the

ratio of the index of the vol-ume of output to the index of the

volume of all relative tangible inputs, with both indices based

on 1935-39 constant dollars. Laspeyres' weighted aggregative

formula is used to calculate index numbers of inputs and outputs.

The proced.ure involves weighting the inputs and outputs in the

time seri-es by their prices for a particular base period. Annual

1or. F
1960:
tural

Furni-ss,
a Quarter

ttProduct ivity of
Century of Change
Vo1. Xii, No. 2,

Canadian Agriculture, 1935 to
." Câhadiah $oúrhal of Agricul-
(7964) , pp. 41-53.Economics,
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total i-nput and total output measures a-re obtained by adding the

resultant constant dollar values, for all items for each year.

The constant dollar values are then taken as a measure of the

changes in physical quantities during the period. The annual

total output per unit of total input measures changes in overall
productivity of the inputs.

The author estimated that the productÍvity of Canadian

agriculture j-ncreased at an average annual tate of 2.6 percent

during the period. He attributed this increase in productivity

to an average increase in farm output of 2.3 percent annually

and a corresponding decline in total inputs of 0.3 percent. A

breakdown of the total input mix indicated a decreasing propor-

tion of labor, little change in real estate, and. a substantiaf
increase in capital. Labor on farms decreased at àn annual tate
of 2.4 percent; the increase of capital inputs, especially
machinery and fert íLízer, was 3.7 percent annually; farm real
estate showed a fractional decrease (of less than 0.1 percent)

each year of the period considered.

Later, in a second study using the same procedures,

Furniss extended his period of observation to 1964 and used 7949

as a ne\ü price weight.11 The author's estj-mates showed. that
agricultural productivity in Canada increased at an ânnua1 rate

of about 2.2 percent from 1935 to L964. This was the result of

1.9 percent increase in output coupled with a fraetional decline

11r . F.
1935 to
ment of
1966.

Furniss, rrProductivity
L964,tt Canadian Farin

Canadian Agriculture,
(Ottawa, Canada Depart-

Vol. 1, No. 1, ApriI,
Trends in

Economics,

l. .r-
i' j

Agriculture EconomÍes Bran'ch),
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in total inputs. Furniss also measured the gross deomestic

prod.uct per man in agriculture, which showed an increase of about

4.3 percent annually during the period 1935 to L964.

These earlier studies by Furniss were concerned with

productivity measures at the national- 1eve1. Therefore, in a

third study Furniss appl-ied the same index techniques and method

to measure regional agricultural product ivity.I2 This regional

study covered the period 1-946 to 1965. The results showed t}rat

agricultural productivity growth rates ranged from a high of

3.6 percent in Quebec to a 1ow of 1.7 percent in B.C. In Quebec,

the increase in productivity was the result of an annual increase

of 1.9 percent in farm output coupled with a declj-ne of L.7

percent i-n total inputs. Although the Maritime region showed a

fractional decrease of 0.1 percent in output, the rate of decrease

in inputs was 2.4 percent per year, with the result t}rat produc-

tivity increased by 2.6 petcent per annum.

On the Prairies, farm output rose from- ]-:946 at a rate of

1.8 percent a year while inputs declined fractionally. Conse-

quently, agricultural productivity in the regj-on increased at

2.0 percent per year. The heavy weight which Prairie agricul-

ture carries in the all-Canada indices is reflected in the close

correspondence between the growth rate for the region and for

Canadian agriculture as a whole , 2.3 percent per year s j-nce

7946.

L2t. F. Furniss, "Trends in Agricultural Prod.uctivity, " Canadian

ìr.:r:i;':' ;1.

Farm Economics, VoI. 2, No. 1, (April, 1967).



British Columbi-a agriculture showed the highest rate of

growth in farm output, 2.6 percent per year. However, produc-

tion inputs afso rose by almost 1 percent annually, with the

resul-t that the rate of productivity growth was comparatively
,. ,'...:..,

lower than in other regions , I.7 percent per annum r :: : :

The author attempted to explain the regional differences

in terms of the shifts which have occurred in the composition of

: farm inputs since 1946. Contrasted with the Maritime region t:,-.,,,,,,1
¡,,.,'a,t,t',t;

, where real estate inputs declined by 1.5 percent per year,
j.¡.Í' .,,t,:. ,.,

ô :'.l " 
"' 

:;;'British Columbj-a achj-eved an estimated 2.2 percent per yea'r i::',::,:

increase in farm real estate. Labor inputs declined in all

reg1ons,withthehighestrateofdecrease,4.7percent,being
, in Quebec, followed by the Maritimes with a decrease of 4.2

l

percent per year. Furniss indicated that the high rate of

' ¿ecline in the Quebec farm labor force was the main contributory

factor to the overall productivity growth rate in that region. 
i

i

The annual rate of growth in capital inputs in Quebec \ryas i

higher than that in Ontario, but below the rates for the Prairies ,,,,,,:.,
i '...i-t,,,'.:, .l

growth in capital inputs , 2 ,5 percent per year. This was the ,'i'',,:]

principal factor which contributed to the productivity growth

yate shown by that region.

, fn terms of the three main input categories of production i',' ,.,. -__ ' i,,,..'.
discussed above, the decline in the farm labor force appears to

have been the most important single factor contributing to produc-

t ivity since 1,946. l

24
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The latest study on productivity by Furniss dealt with
productivity at the national level.13 The study covered the

period 1950-1969. Once agaín the productivity measure was

computed from an index of farm output and an index of total farm

inputs. During the period under consideration the rate of
growth in agricultura1- productivity is estimated to have been

almost 2.O petcent. The increase was the net effect of a rise
of more than two percent a, yeàT i-n farm output and an annual

growth in the volume of farm inputs of less than half a percent

a yea"t.

Furniss indicated that since 1960, the rate of growth in
farm productivity increased because of àn increased rate of
growth in output which more than offset aî increase of one per-

cent in farm inputs, with the result that productivity improved

at a rate of 2.5 percent annually. The study also went on to

isolate the major factors in the input mix contributing to the

growth in productivity. It was observed t}lat farm real estate

inputs in Canadian agri-culture were relatively stable during the

period both in terms of volume and share of total inputs. Labor

employed in agriculture showed a continually declining trend

throughout the 1950's and 196O's, averaging about 3 percent p,er

year rate of decline during the period. Regarding capital i-nputs,

which the author broke down into machinery and. equipment, prlr-

chased feed, fert ilrizer and 1ime, and. other capital, the results

i '. :.::,:.,
1..:,i-._

13f . F. Furniss, 'tAgricultural Productivity in Canada: Two
Decades of Gaj-ns," Canadian Farm Economics, (Ottàwa", Canada
Department of Agric ¡, Vol. 5, No. 5,
1970.
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indicated minimal increases in the total ca.pi-tàl input category,

although high rates of growth were recorded by individual capital
inputs, during the period studied. For example, feed and seed

purchased by farmers from the non-fatm sector rose b5/ almost

5 percent per year; fertilj-zer and. limestorle by almost g percent

a, year; other capital inputs by about 35 percent, while machinery

and equipment increased by almost 2.0 percent per year.

With regard to farm labor productivity, which vras measured

by real gross domestic product (value added) per man in agrJ-cul-

ture, 'Furniss observed an annual growth rate of more than 5

percent for the period 1950-1969, and an even faster rate of 6

percent a yeàT for the decade 1960-1969. The author i-ndicated

that these rates of growth in agricultural labor productivity

exceeded by a considerable margin the growth rates in labor

productivity in the rest of the economy.

The 1950-1969 study by Furniss has been up-dated in a

recent study by Sfrute. 14 Applying the same index nrtmber tech-

nique as Furniss, the author anaT-yzed total productivity in

agriculture at the national level, for the period 1961 to 1-973.

In a follow up study Shute extended the period of analysis to
1974 and the geographical scope to incl-ude the regions. Accor-

ding to this second study by Shut.,15 the growth rate of Canadian

14O. M. Shute, "Input Substitution and Productivity of Canadian
Agriculture, 1961 to L973," Canadlan Farm Economics, (Ottawa,
Canad.a Department of Agricut , Vol . 10,
No. 1, Feb., 1975.

15O. M. Shrute, "Nâtional and Regional Productivity of Canadj-an
Agriculture, 1977 to L974," Canadian Farm Economi-cs, Ottawa,
(Canadian Department of Agri ctr), Vol. 10,
No. 6, December, 1975

i'::(
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agr.Lgul-tural productivity was in the order of about 0.9 percent

à yeàr. Annual productivity growth rates at the regional level

indicated that the Maritimes, Quebec and Ontario recorded

increases of less than 1 percent while the Prairies and British

Columbia experj-enced decreases in agricultura1- productivity .

The negative agricultural productivity growth rates in western

Canad.a are attributed. to lower growth rates in farm outputs

which were not enough:to offset the higher growth rates of farm

inputs. Shute also disaggregated the farm input rÍrix and ana1-yzed

the annual growth rates of the various input items in an effort

to try and explain regional productivity performance.

Farm real estate at the national level increased about

1.78 percent a yea"T from 1-962 to 1,974. At the regional 1eve1,

British Columbia achieved the highest rate of growth j-n farm

real estate (over 6 percent per year), followed by the Prairies

with a Iittle over 2 percent per year; Ontario and Quebec recorded

annual growth rates .of O.24 percent and. 0.O9 percent respectively.

The Maritimes region showed an annual rate of decline in farm

real estate of 0.84 percent per year

Labor in Canadian agriculture decreased at about 3 percent

per yeàr from 1-962 to 1974. The rate of decline was highest in

the Maritimes region, some 6 percent -annually. Quebec showed a

decrease in the farm labor force of 3 percent per year, while in

Ontario and the Prairie regi-on the annual rate of declj-ne was

about 2.7 percent. British Columbia had a decline of less than

1 percent per year in.the labor force during the period.
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The highest growth rate in capital inputs, about 5 percent

à yealr, occurred. in British Columbia, while the lowest rate of

2,4 percent in capital inputs occurred in the Maritimes region.

These estimates obtained by Shute appear to lend some support to

the earlier observation by Furniss who indicated that the rate of

decli-ne in the labor force appears to be the single most impor-

tant contributory factor to growth in agricultural productivity.16

In general Shute concluded that there appears to be a trend

towards increasing agrÍ-cultural productivity in eastern areas of

the country, while the trend in the west has been towards

decreasing agricultural productivity. In this connection Shute

carried out yet another study which focused on changes in agri-

cultural productivity for east ern Canad.a, namely Quebec, Ontarlo

and the Maritime".17 As usua1, the technique of indices was the

tool applied to measure agricultural productivity. The results

showed that agriculture i-n the Atlantic region achieved the

highest rate of growth in productivity, about 1 percent per

annum, between 1-962 to 1974, while in Ontarj-o and Quebec the

corresponding rates were O.7 percent and 0.4 percent per annum,

respectively. Once again the author concluded that the high rate

of decline in the labor force appears to be the major force

behind the comparatively higher growth j-n agrícultural produc-

tivity achieved in the Maritime region.

16I . F. Furniss, oþ. cit.
I7O. M. Shute, I'Agricultural Productivity

Canadian Fag_Ec_onomics., (Ottawa, Canada
ne ranch) , Vo1. 11,

in Eastern Canada,
Department of
No. 5, Oct. 1976.
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Yeh and Li, in a study on supply and demand for farm

laþor in Canada, afso applied the index technique to measure

,: !L-- ¡^-^ ^^-^r^ --r 18agrrcultural labor productivity for Canada and the regions.-

The index was derived. from the ratio of total output to all

assocrated inputs in real terms, using 1935-39 as a base period. ':'::-':.r'i.

This study covered the period 1946-1962. :

The estimates of the above study j-ndicated that the
:,t, àverage change in productivity in Canadian agriculture was 2.5 ,,',.-',,',':"'
i _ 

..,, 
r4..,,,,r'

:IOercentperyearduringtheperiodI946_7962.DuringtheSame
i i:':'::-: -::;' l :'
i - - 

ô 
i.'" 'I period, the highest average lncrease i-n productivity was 2.6 i'::iri:::"::-

, percent per year in the Prairie region. The other regions

experiencedS1ightchangesi-nproductivityovertheperiodbut

, âs these were 1ow and offsetting in sign, the Prairie increase
l

proved to be the major single influence in Canadian aggtegate

'\ àverage productivity increase. 
i

i Ir a second study by the same authors which \üas concerned 
i

i

with aî anal¡zsis of technological change in Canadian agriculture i

for the period 1946-1965, they attempted not only to measure 
iI i-::';;';'':f'

I , r,- ' i- ^-^ -^-^--1---¿:--:¡-- L--+ ^1 ^^ *a ^+.{--.i1^.,+^ +l.ra itt":tttlìt'itt¡
increases in labor productivity, but also to attribute the ':'',.:'

'. . . :'
increases in labor productivity to increases in capital inten- , : :'-::;:

::
sity or to technological change.

18U. H. Yeh and L. K. Li, rlA Regional Analysis of the Supply and i' '',-i$l . Il . lcll ¿1,II()' !. I\. !a¡ ..-ä rÙçóf(Jllaa 
^LLaLJ 

ÈIÞ vI ul¡v vqy¡/rJ i,i:t:,.,t:;,ti:ì::i

Demand for Farm Labor in Canada," Canadiah Jôurnal ôf Agricul- r:'1:r"';r1'

tural- Economics, VoI. XIV, No. 2, (L966), pp. 15-31

19U. H. Yeg and L. K. Li, "Technologieal Change in Canadian
Agricultüre,'? Research Report No. 15, WJ-nnipeg, Department of
Agricultural Economics, University of Manitoba, 1968.

:: r',.- ....-,:' ¡r . 1

il'l ' ::::"':'
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Net output of fatm production was computed as the

dj-fference between gross output and total inputs purchased from

the non-agricultural sector, a1-1- measured in 1935-39 prices.

This net value added was then divided by the labor force

measgred i-n man-equivalents.2O Thus, productivity is measured

as value added per mân equivalent of the labor force employed

in agriculture.

Solow's mod.el was applied to Statistics Canada data to

measure the geometric growth of net technological change in

regional agriculttLr".2I The results indicated that Canadian

agriculture experienced considerable technological- change during

the period,1946-A965. Regional differences in the annual Tàte

of growth were even more dramatic. The highest growth rate of

4.4 pereent was regi-stered in the Atlantic region; Ontario ranked

second with 3.7 percent, and the Prairies achieved a growth rate

of 3.5 percent. British Columbia and Quebec recorded growth

rates of 2.8 percent aîd 2.0 percent respectively.

With respect to total increases in labor productivity over

the period, the results ranged from a high of almost 2OO percent

in Ontario and the Atlantic regi-ons, to a 1ow of. about 100 per-

cent in Quebec and British Columbia. The authors divided this

total increase in net productivity measure into two parts, one

20Man-equivalent is a measure of the labor
units, bV a special adjustment procedure
account àgê, and sex composition of the
details of the procedure see Yeh and Li

21Yeh and Li, Ibid.., page i-2.

force in adult male
which takes into

labor force. For
(Ibid. ), page L7 .



measured by the shift of the aggregate production function

which results from technological change, and the other by the

movement along the production function attributable to the

increased use of capital per man equivalent. Over the period,

for Canada as a who1e, net labor productivity increased by

176 percent f,or the period 1946-1965. Technological change

accounted for about three quarters of this change with the other

quarter being attributed to capital. Among regions, the share

of technological change in increased net labor productivity

varied from almost 85 percent in the Atlantic region to about

60 percent in Quebec, while the corresponding shares in'British

Columbia, the Prairie and Ontario regions, 'ffere over 8O percent,

nearly 79 per:cent, and about 75 percent, respectively.

The authors established the annual rate of growth in net

l-abor productivity for the whole period, and also for four

sub-periods. The annual growth rates for the whole period of

1-946-7964 ranged from a high of over 10 percent in the Atlantic

and Ontario regions, to a 1ow of over 5 percent in Quebec and
'':: i::."':'British Columbia. The Prairie annual average rate of growth was j,r--,',-,.',:,-r:

31

I percent.

The analysis byr sub-periods indicated that the growth

rates of labor productivity \ryere generally 1ow or even negative

in the first and thi::d sub-perj-ods (i.e. 1946-1950 and 1955-

1960). This the authors suggested was probably caused by a

rapid decline in total net output and a 1ow off-farm migration

due to a lack of job opportunities in non-agricultural sectors

during the period immediately following Wor1d IVar II and the
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period of economic recession. fn the second and fourth sub-

periods (1950-1955, and 1960-1965) the authors indicated that

the Korean War and the economic boom at the time ca11ed for
great demand for farm products on both domestic and foreign

tarkets. The above reason, accompanied by a rapid. outmigration

of farm labor, and increased farm capital use were the probable

factors which made possible the significant increases in labor

i productivity in these two sub-periods.

The studies reviewed so far have almost invariably applied

the index number technique for the measurement and analysi-s of
productivity in agriculture (see Table III). In general, the

technique involves the construction of indices -- a.n index

number for total inputs, and an output index. The output index

is then divided b.y the input index to obtain a measure of

annual change in overall productivity.

To obtain the input index each input component is deflated

by the appropriate price index based on a particular year's

weights. Thus the input components are converted into constant

"dollar values", whi-ch are aggregated into total inputs. These

aggtegated valUes are then expressed as a percentage of the first
yea"t of the ¡.series. A similar procedure j-s followed to obtai-n

the output index. This is the procedure used by Lok and in fact
most of the analysts who employed the techniqu".22

; r.: l rr:l:.:.:''

22s. H. Lok, op. cit.
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TABLE III

SUMMARY OF PREVIOUS PRODUCTIVITY STI]DIES, SHOTdING PERIOD OF STTIDY,

GEOGRAPHICAI SCOPE, AI{D TECHNIQUE USED

AUTfiOR

Anderson

Ilood & Scott

MacEachern &

MacFarlane,

Lok

MacKenzie

MacKenzíe

Furniss

Furniss

-E'urnass

Furniss

Shute

Shute

Yeh & Lí

Auer

PERIOD

t945-L953

L926-t955

L960-L964

L926-L957

L926-L958

L944-t9sB

t_9 35-1960

L935-L964

L946-L965

1-950-L969

L96L-L973

L962-L974

L946-L962

1947-L96s

Canada

Canada

Canada

Canada

Canada

Canada

Canada &

Canada

Canada

Eastern

Canada &

& Regíons

Regíons

Canada

Regíons

GEOGRAPTIICAI SCO?E

Canada

Canada

TECHNIQI]E

Index method

Index meËhod

Index method

Index meËhod

Index method

Index method

Index neËhod

Index neËhod

Index meËhod

Index nethod

Index method

Index method

C-D Production
FuncËÍon

Production Frnction
Framework Labor Produc-
Ëiwity FuncËion

Canada

i':.



Perkins carried out a review

to evaluate their economic meani-ng.

dure for constructing Lok's i-nputs

above in the following mathematicaa
f r--^-l
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of Lok's productivity indices
oaao He expressed the proce-

index number (I) as described

formula:

j

where,

It = glven yeàT

o = the base yea'r for the price indexes used.

1 - the f l,,ist year of, the series, and

p and Q are price and quantity, respectively.

Perkins indicated that the inputs index'expressed in the

above formula is a t'weighted sum of Paasche indices of input

components divided by a similarly weJ-ghted sum of (the first
yeal) Paasche index values ,,,24 and is therefore not based on

constan.t weights. He observed that the "measurement of changes

in productivity by comparison of ratios of output j-ndex numbers

to input index numbers necessitates the use of fixed weight

indices, otherwise such measurements will not separate changes

in productivity from changes in relative price. " Perkins con-

cluded that 1itt1e economic meaning can be attached to both the

input and output indices computed as above as well as their
quotient used as a measure of changes in overall productivity.

23g. B. Perkins, "What Do Lok's Productivit¡t Indj-ces Measure?",
CanadianJo@u1tura1Economics,Vo1.nI,No.2,
(

24tøid.

a
J

l>ntet . ãn_ea"l¡

L P1a"J

r:::::,
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Added to the i1lusive fixed weights problem involved in

computing such indices was one of aggregation. The method of

aggregation employed in the index approach assumes a linear and

homogenous producti-on function, which enables an arithmetic
(addition) aggregation of weighted. inputs and. output.25 The

index technique also attributes changes ín productivity entirely
to tangible inputs only. This is probably so because the tech-

nique does not require formal mathematical functions which

express the functional relationships between output and resource

inputs. It is, therefore, not easy to conceptualíze changes in
productivity brought about by technologica1- progress, let alone

i-ncorporate such progress explicitly in that kind of framework.

Auer has devel-oped a conceptual frame work which enables

the formulation and measurement of productivity using formal

mathematical function =.26 The author used production function

analysis as a" conceptual framework for àrL analysis of labor
productivity in Canadian agriculture. After formulating the

general relation between the value of production of a particular

industry and the resource inputs employed, hê demonstrated idnat

a change in output can be attributed to changes j-n each of the

tangible resource inputs and technological progress. He then

derived a labor productivity function from the formulated

25lfti" j-s an assumption which economists have debated for some
time now. See Paul A. Samuelson, Foundations of Econoinj-c
Analysis, Cambridge, Mass., (1947), pþ. 83-89.

26f . Auer, "Canad.ian Agricultural Productivity,,, (Ottawa, Economic
Council of Canada, Staff Study lüo. 24, 1969).

i :.',,
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production function and attributed changes in labor productivity

to changes in resource and. technological progress.

Auer's study attempted to identify the sources of growth

in agricultural productivity at the national level, and to demon-

strate to what extent adjustments of the agri-cultural labor force,

increased capital- inputs, and technological progress have contri-
buted to gains in agricultural labor producti-vity. The approach

assumed that farmers attempt to maximi-ze their return. This

assumption combined with d,ata on farmers operating expenditures,

investment in real estate, machinery, and labor use, provid.ed the

basis for computing the contribution these resource inputs made

to overall growth in labor productivity. In other words, growth

in output per worker is attributed to growth in expenditures on

inputs per worker. For changes in labor inputs, however, a

reduction in the labor force makes a positive contribution to

growth in output per worke.r. Some indirect inputs, such as

increased education, skiI1 of the labor force, agr|cultural

research, etc. were estimated summarily in a residual of "a11

other changes". The analysis is, therefore, restricted to growth

in labor productivity measured in terms of growth in volume of
prod.uction per *ork"t.27

The results of the analysis showed that Canadian agricul-
tural- labor productivity advanced at nearly 6 percent per year

during the period L947-I965. The movement of workers out of

27Th" concepts
approach are

, assu.mptions,
given further

and technical
treatment in

details underlying the
Chapter IV.
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agriculture accounted for over one-third of this gain. Another

third is attributable to increased capital and material inputs,

and the balance to "a11 other changes" which contributed the

residual to the growth in labor productivity.

The method employed by Auer for measuring productivity

has a number of important advantages over the ind.ex approach.

These advantages can be surnmari-zed as follows:
(i) the technique derives from a production function

analytica1- framework which has a cLear theoretical basis,

(ii) it allows the use of formal mathematicãl function

to express a functional relation between labor productivity and

resource inputs per unit of labor,
(iii) it does not attribute growth in prod.uctivity to

tangible resource inputs only,

( fv) technological progress can be explicitly incorpor-

ated in this conceptual framework as a contributory factor to

growth in productivity,

(v) the measure of changes in productivity obtained has

a definite economic meaning, i-n terms of growth in overall labor
productivity and in terms of the factors which contribute to
that growth,

(vi) the technique neither àssumes nor limits itself to

a linear production function as does the index technJ-que, and

(vii) tne procedure is suitable for a disaggregated

analysis.

It is in view of the above tlrat this concept of a labor produc-

tivity function J-s preferable to the index number approach as

iì-:-..,-::. r

:,:l::'
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the technique to be used in the present study. Auer used the

technique for national- agricultural productivity analysi-s. In

the present study the technique will be applied to regional

data to analyze regional labor productivity performance during

the period 195O-Ig74. '.,,., .,::

The next chapter develops a conceptual analysis of labor

productivity with particular reference to agriculture, and the

theoretical relationship between gains j-n labor productivity and ;,.,,,1,,;,,,,

resource use. Lead,ing from this conceptual framework, the anary- ,'"'''1
l - 

. ,:, , : : :: i .. ; 
.:t 

r 
.: . 

.

tical model is specified, and. developed .for the empircal measure- l:.1:,;I..':':'

ment of annual changes in labor productivity and its components
l

in Chapter IV. I
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CIIAPTER III

BASIC CONCEPTS IN AGRICULTURAL LABOR PRODUCTTVITY ANALYSIS
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The major concern of thÍs chapter is to present a theore-

tical discussion of the basic concepts which ate relevant to

the analysis of labor productivity, with particular reference to

agriculture. The relation between gains in labor productivity,

resource use and technological change are the focus of this

conceptual analysis.

A. _Çoncepts of t a¡or :

The term'labor productivity'may be used to mean one of

several things.l Firstly, labor productivity may be used to

refer to the gross value of output obtained from a given combi-

nation of labor with other factors, divided by the units of labor
o

employed." This is the concept of labor productivity employed

in the current study. Secondly, the term may be used with an

abstract meaning to refer to the inherent ability or willingness

on' the part of a person to contribute to his or her efforts. In

a more technical sense, labor productivity may refer to the value

of the incremental product resulting from the addition of one

uni-t of labor to a fixed quantity of other factors, given the

demand for the product, the inherent ability of the worker and

the nature of the available technology. This third concept is

what is generally referred. to j-n economic theory as the marginal

lAnd.t"orr, op. cit .

2units of labor in this case, may be expressed in terms of number
of workers employed, or as total number of man-hours utilized.

'I j .: - l

i,.

';:ì t. 
j L
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product of labor, which measures the marginal increment to the

value of total output. It is this last concept which has

meaning and impl icatj-ons to the problem of optimal resource

allocation within an industry or among industries.

The first concept, ratlner than the third, is employed to

measure labor productivity in this study because the kind of

data required in order to obtain àn estimate of productivity

using the third concept is not available. For the purposes of

the current study, the first concept will be used.

B. Contribution of Resource Inputs:

Output at any date depends on many determinants, and it
is changes in these determinants that cause output to change. An

analysis of the sources of growth in output over any time span

identifies the determinants that have changed and the contri-
bution that changes in each have made to the change in output.

The size of the contribution of a determinant depends upon its
importance and. the amount by which it has changed.3 The impor-

tance of each factor input is estimated by its marginal product

at a particular point in time. Then its contribution to growth

is measured by its rate of growth weighted by its marginal pro-

duct. This procedure can be applied to analyze the contribution

of the various resource inputs to growth in labor productivity.

3¡. F. Denison,
7929-1969," The

"Accounting
Brookings

for United
Ins t itution,

States Economic Growth,
Washington, D.C., I974.
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Under certain conditions the importance of each factor

input can be estimated by its factor share. The factov shares

approach derives from marginal productivity analysis which

requires that the value of output be divided among the earnings

of the varj-ous factors of production. The factor shares provide

accarate estimates of the importance of the inputs if the

earnings (prices) of the various factors of production are propor-

tional to their marginal products. The proportionality of factor

earni-ngs and margj-na1 products j-s achieved if it is assumed that

enterprises combine factors in such a \ryay as to obtain minimum

factor cost combj-nations. Production at minimum cost to àn

enterpri-se implies that given the price at which factors can be

obtained, factors a"Te combined in tlaat proportion which makes

the marginal product of each faetor proportional to the cost of

obtaining it.4 This means that under such conditions there is

a tendency in a particular industry toward an equilibrium posi--

tion of the most efficient combination of factors. This ten-

dency, although by no means a stable one, can nevertheless be

a strong one especially in a competitive industry such as agri-

culture , if not in the short-run, at least _over a number of years .

In the light of the above theory the basic assumption

underlying the analysis of labor productivity j-n agri-culture

which is made in this study is that farmers attempt to allocate

their expenditures rationally by investing their money so that

4see E. F. Denison, "WhV
Institution, Washington

Growth Rates Differ," The Brookings
, D.C., 7967.

'. :: :
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each extTà dolIar yields the highest return. In other words

farmers attempt to maximi-ze profits by using least cost factor

combinations. Given this assumption and coupled with data on

farmer's operating expenses, investment in land and buildings,

machinery, and labor use, the contribution these resources have

made to overall- growth in labor productivity, duríng the peri-od

under consideration, can be computed.

C. Laloor Productivity and Resource Use:

As indicated above the relative importance of the various

changes in resource use is estimated by weighting each of the

changes by the cost share of that resource i-n total farm produc-

tion. To illustrate this procedure 1et us assume, for example,

the share of land and buildings is one-tenth of the current

value of farm production, and that 1and. and building operating

costs (in constant dollars) change at àn annual- rate of, sâV,

5 percent. Then, the annual gain in labor productivity attri-

buted to these changes in farm real estate j-s esti-mated at 0.5

(.10 x 5) percent. Assuming an annual rate of growth in labor

productivi-ty of, sâV, 5 perient, this implies that one-tenth of

the total growth is imputed to land and b.uildings. In general ,

the same procedure is applicable to all other resource inputs

which àTe identified as sources of i-mprovement in labor produc-

tivity. However, in the case of the labor input, a reduction

in labor inputs with less than proportionate reductions in out-

put will raise the Ieve1 of labor productivity in terms of out-

put per worker. The lower the level and/or the greater the

42



reductions in labor inputs, the greater will be the imputed

gains in labor productivity.

D. Identifying Sourcês of Gfowth in Labor Productivity:

Sources are defined to be the changes that àTe capable

of causing labor productivity to increase from one year to the

next year. Changes in output per worker can be attributed to

a number of factors. For the purposes of this analysis, growth

in output per worker is attributed to growth in expenditures on

inputs per worker, which are used in productj-on. For changes in

labor inputs, a decline in the farm labor force makes a positive

contribution to labor productivity. There àTe certaj-n indirect

inputs, such as increased education and skill-s of the agricul-

tural labor force or argicultural research, which also contri-

bute to growth in output per worker, but which are difficult to

quantify. The analysis does not provide explicit estj-mates of the

contributj-on to growth of these inputs. Instead this contribu-

tion is estimated in a residual of "a11 other changes", sometimes

referred to as "factor productivity" or other technological

change." Thus, changes j-n agricultural productivity are attri-

buted to changes in resource use and productivity improvements.

The basis for attributing changes in agricultural labor

productivity to changes in resource (including labor) use and

productivity improvements is exemplified by Auer.6 The following

three possible situations under which changes in labor productivity

SFactor produetivity
of resource use due

6Auer, op. cit.

measures improvements in the overall level
to technology.
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can occut aÏ.e examined:

1) Labor inputs in agriculture remaj-n constant while
capítal- and factor productivity change,

2) Labor inputs in agriculture change while capital
inputs and factor productivity remain constant, or

3) Labor inputs, capj-ta! inputs and factor productivity
change s imultaneously .

under the first set of conditions there is no change in rabor
inputs, and all gains in labor productivi-ty are attributed to
changes in capital inputs and faetor productivity. such a.

situation can occur if , for example, à farmer expand.s his present

cropland acreage by purchasing and clearing additional land,
probably land used as wild pasture, and partly in bush and trees..
The farmer intends to plant this newly developed land in grains

and, to cope with the larger acreàge, he replaces his sma11

tractor-puIled combine harvester by a self-propelled. combine

with greater harvesting capacity. According to the estimation
procedures applied later in this study, part of the gains in
annual output per worker is imputed to greater capital inputs

in land and machinery, and part of it is imputed to productivity
improvements. Gains in labor productivity are imputed to capital
inputs because purchases of new land and machinery enable the
farmer to produce more output without change in his annual labor

t-7

inputs. ' The purchase of the self-propelled combine may al-so

17

'The assumption her.e is that the clearing of ,the newly acquired
land was "contracted out" and did not require hiring of addi-tional labor on the farmer's part.

::r::::::1-:ì': " I
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enable him to cut down his harvesting losses by greater time1i-
ness of operations and add to his productivity. such further
productivity improvements are captured in residual factor produc-

t ivity .

The second set of conditions assumes that labor producti-
vity varies with changes in labor inputs while the level_s of
capitar inputs and factor productivity remain constant. This
sÍtuation can be illustrated with the case of two neighboring
farmers. Let us assume for one reason or another the first
farmer decided to cease farmi-ng and se11s his 1and, machinery

and equipment to the second farmer. niith the exit of the first
farmer labor inputs are cut in half, capital inputs remain

unchanged and labor productivity of the second farmer is doubled.,

assuming he succeeds in doubling his annual output. This
situation implies that after consolj-dation -- without change in
machinery and equipment one farmer alone cultivates as much

land as two farmers. In such a situation the estimation proce-

dures impute all of the gains in labor productivity to labor
adjustments. This is possibly a somewhat unrealistt.Uoutcome,
since it suggests that before consolidation both farmers were

grossly underemployed.

More realistically, changes in agricultural labor prod.uc-

tivity are more likely to occur under the third set of condj--

tj-ons, where changes in labor inputs, capital inputs, and factor
productivity occur simurtaneously. This situation can be

illustrated with a retiring farmer who se1Is land, livestock,
machinery, and equipment. This may change resource use and

| .. .:



f:i:-:r: :i rt -r

46

cause changes in labor productivity in a number of ways. First,

there is a positive effect on labor productivity if, after
consolidation, total labor inputs are reduced. Secondly, there

may be a slightly negative effect if some of the farm buildings
go unused and abandoned. Thirdly, there is a positive effect
if some of the small-scale d.epreciated machinery and equipment

i-s placed. by more ef ficient and more costly equipment. Fourthly,

there are some additional gains in labor productivity if there

àTe returns to scale from better use of fatm machinery and

equipment. And, finally, there could be some further producti-

vity improvements due to better farm management. Thus labor

productivity changes as a result of changes in both magnitude

and. proportion of both capital and labor inputs. in the wake of

technological progress. The analytícal procedures adopted in

this study, therefore, attribute changes in output per worker

to changes in the magnitude and proportion of the labor force,

capital inputs, and factor productivity or technological change.

Technological change and capital intensity are important

concepts in the analysis of labor productivity, It is for this
reason th,at a discussion of the various concepts of technological

change, and their relation to labor productivity and capital
inputs, is presented here.

E. Concepts of Technological Change:

Technological change has been defined by Solow as "any

kind of shift in the production function".S Such a shift may

89. v. solow
Fúnction, "
7957.

, "Technical Change
Review of Economics

and the Aggregate Production
and Statist j-cs, Vo1. 39, p. 3I2,



47

originate , from the adoption of improved seed varieties, regional

speci.aT-ízati-on, acquisition of better skills and knowledge by

the labor force, al-L of which make for better management of

resources and result in more efficj-ent production techniques.

It is this change in the efficiency of resource use that is
often referred to as technologieal- change.

A simplified concept of technolo gica1 change is to think
of it in terms of j-ncreasing.the leve1 of output while holding

the l-evel of factor inputs constant. However, a more realistic
concept of technological change postulates tnat the 1eve1 of
resource inputs does vàTy in both magnitude and proportion with
advances in technology. This Tatter concept will be further
elaborated later in a detailed discussion. Here a brief
discussion of the types of technological change is presented.

F. Classlf ication of Technological Change:

A number of conventions have been employed by economists

to classify technological change. one such convention intro-
duced by Hicks9 ht" been to classify technological advances into:

1) '1abor-saving' changes ,(which facilitate the use of
other labor substituting inputs), and

2) 'capital-saving' changes (which facilitate the use of
other capital substituting inputs). According to this classi-
fication a shift in the production function can be either
t'neutral" or 'lnon-r¡eutra!".10 The technological change is said

I J. R. Hicks, I'Distrib^ution and Economic Progress,'? Review of
Ecohomic Studies, Vol. 4.

1O.1. R. Hicks, "The Theory of Wages, McMillan and Company,
(2nd ed.), 196

- : -.t':.. 1-.ì:



to be neutral if the marginal productivityIl of capital and

labor increased in the same proportion. Put differently, a

neutral change is said to have occurred when the marginal rate

of substitution of capital for labor remains unchanged. A

non-neutral type of technological change, on the other hand, is
one which alters the marginal rate of substitution of capital
for labor at each point on the production function. If the

'rnarginal productivity of capital increases more than the margi--

na1 productivity of labor, a non-neutral shift is said to be

' labor-s aving ' ( or ' capit al-using ' ) , and ' cap ital-saving ' ( or

Ì-abor-using') if the marginal productivity of labor increases

more than the marginal productivity of capital
The concept of neutrality is important in the evaluation

of the rel-ative contribution of capital intensity and techno-

logical change to labor productivity. This is because whether

,or not all or part of the increase in labor productivity is
attributed to technological change depends on whether or not the

change j-s neutral. In the case of a neutral production function
shift, all of the i-ncrease in labor productivity oould be attri-
buted to technologica1- change because the capital per unit of
labor remained unchanged. However, if the shift was non-neutral,
some of the increase in the labor productivity might be due to

the interaction between capital or labor and technological change.

In other words, if the shift was non-neutral, for example, âs à

l1Tfr" marginal productivity of
change in total productivity
quantity of that input.

a factor input is the rate of
with respect to a variation in
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result of interaction of an increase in capital per unit of

labor and technological change then capital might have made a

substantial contribution to the resulting increase in labor

productivity

I O second. convention for types of technolo giea1 change was

introduced by So1ow, who classj-fied it as either 'rembodied'?, or

"disembodied" technological "hung".72 Disembodied technological

ì change is defined as an increase in productivity resulting from

the use of productive techniques, such as improvements in seed

ì varieties and crop rotations, innovations in mechanízation,

increased use of fertilízer and herbicides for weed control,
,etter management and superior knowledge. This type of techni-

1 cal change appli-es equally to all factor items of capital and

I fabor employed in the production process. Embodied technolo-

gical chance is the .inerease in productivity due to improvements
I

, in quality of productive factors over time. Thus the util-j'zati-on
j

I of the latest capital and its respective labor force lead.s to an

embodied technological change. The embodied technological

change concept implies tinat capital "prod.uced" at different time

periods have different quality contents and cannot therefore be

treated as being homogeneous. Disembodied technological change

upholds the homogeneity assumption for both labor and capital
and a1lows their aggregation without a consideration of age

d.if f eren..*13

12so1ow, op. cit.
13n. G. D. A]Ien, "Macro-Ecånomic Theory,,, MacMillan & Co., New

York, L968

t: :: .4 :
i. ii'.j.:1 ; :
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In this study, assumptions relating to technological-

change will be made in the next chapter, when the research

methodology is presented.

Lìì:::1.,.:ìi-i
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A great deal of research has been done using production

function techniques for dessription and analysis of resource

al-location in agriculture.l The production function approach is
employed in this study for the analysis of labor productivity
trends in agriculture. A discussion of some of the underlying

assumptlons and related concepts are presented here.

The general assumption underlying a production function
is tl:at there is a functional relationship between output (or
value of producti-'on) of a particular industry and resource

inputs. This concept can be expressed in a simplified. mathe-

matical toJm as in (1) below:

Y1 = f(Xft, XZt,.... Xnt)

where

Yb is output expressed as a function of resource inputs

Xl-, XZ, ...Xn at time period (t).
To estimate the quantitative contribution of changes j-n

resource use to output, the dynamic elements of production an"e

tat<en into accòunt by dating á11 changes in "u"ònr". use. As

lSee E. O. Heady and J. L. Dillon, "Agricultural- Productionj Functions,'r Ames, Iowa; Iowa State Uãiversity Press, 1961. The
approach adopted here follows t]rrat of Fred H. Tyner and Luther
G. Tweeten, "A Methodology for Estimating Production Parameters,"
Journal of Farin Economics, Vo1 . 47, No. b, December, Ig65;

(1)

p. 1462.
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we11, technological change is explicitly incorporated. No assump-

tions are made regarding returns to scale, neutral or non-neutral

technological changes at this point. The only assumption made

here is that the variables of function (1) have "finite and

continuous derivatives of all orders which converge upon expan-

sion".2 Such changes in aggregate production can be described as

shown in the following equation (2).

Y¡+1 - Y¡ = f(Xf, t+1 ....Xn, t=1) - f(Xft Xnt) (Z)

Changes in annual output can be computed by the techniques of

calculus. The conventional technique of imputing growth to parti-
cular resources is to differentiate the production function with
respect to time. An alternative method for achieving the same

goal is Taylor's expansion. Using this technique changes in
output can be attributed to changes in resource use, their
marginal productivitÍ-es, and a series of interaction effects
among resources. The principal advantage of using Taylor's
expansion instead of time derivatives is that. it is more a;cctr-

rate because the result of using time derivatj-ves is equivalent

to a first-term Taylor expansion. In this study a third-term
Taylor expansion will be used to mini-mi-ze further the error of
estimation. The Taylor expansion technique has the added advan-

tage of being programmable, thus enabling the use of computer
1

software. The result.of applying Taylor's expansion to function i

(2) is as expressed in equation (3) followi-ng:

r)áL. Auer, "Comparative Analysis of Canadj-an and United States 
iProductivity,''ANorthAmericanCommonMarket,TowaState

University PresE lOg 
.

i....:'i
il
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Ay =åo*, I ¿: )- + r * å*iax., /å'" - \ +.....+R (3)
i ^ \¿xi,'t 2t i i - Jt¿rrd"jrt"---

A rearra

^,Y

where

AY=Yt*t-Yt
A'Xi= Xi , t+l -Xi, t
A*j= x¡¡,t+1 

-_*jt
R = remainder term

Function (4) indicates that a change in output,ÀY, is attributed

to a change in each of the n-factor inputsÀXi, marginal produc- i,rf,.¡t.,,
l,-:::'::":--::.

tivities åV/ðXi, interaction effects among resources, and a i,,,1',,';,'',

remainder term R. 
'""'"""t'

The above approach is applicable to different types of

production functions.S For the purposes of this study, however, 
i;::::.:i.,,:i:.:¡

a Cobb-Douglas type production function is chosen because it is i;l":;''Ë

simple to use and equally applicable to the type of empirical

3see A. A. Walters, "Prod.uction and Cost Functions: An Econo-
metric Survey," Econômetrica, Vo1. 31, No. 1-2, Jaî.-April,
1963, pp. l-66.

yields (4):

tà'" \
ç;trFjJ

3)

axj

axj

in(
nz
j
n

2
j

[¿t \\ àxzàx: lt

za*¡ f#E),.
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analysis applied here. The Cobb-Douglas production function can

be expressed in its general form as follows:
'n

Yt = a(t) [xrbi(t)t
where

$ *rot = xrbl xrb2 .'rbtt

Y is the 1evel of output
Xi is the level of the ith resource input
bi is the ith production elasticity
a(t) measures factor productivity or technological change

In this study a neutral technological change is assumed.,

and therefore the cobb-Douglas production function can be

expressed as in (5) below:
nr = a(t) II x:_oi
i

(5)

This means that resource inputs are allowed. to vary, but produc-

tion elasticities (lol) are assumed to remain constant. This
implies that technological change shifts marginal and average

productivities equi-proportionately. Neutrar technological
change in this formulation can be represented by an exponential
shift variable for the term a(t) in function (5) after Tinbergen's
propositionc, i.€., a(t) can be represented by Oo€ta.

 Eactor productivity which measures improvements in the overalllevel of resource use due to technoloþy is treated here in the
same way as other variables.

ury. Brown, "on the Theory and Measurement of rechnological
Change,tr Cambridge University press, 1g66, p. 111.
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Taylorrs expansion can be applied to function (5) to

expreqq changes in output due to changes j-n resource inputs as
¿),{tttt 'r i1 \'. ¡

in'equation (6).
,8" ¡naY = u+ (t r 

È, 
Zbr(Sil. +... . .. .. . ..)

+biaxlË(' . 
*,Ë'rL+).. .....)

;o,,*,,fr r. 
å, åbi(ä)t +......) + R (6)

l-:Ì:

::_.

* brrt, (1 + I ã ot", +... .......) + R (T) ;,.,j,,:,,,.2i-,,
if i - i, bi = bj 1'o i.,,..,',..,,.,,

According to (7) growth in output ty, is the sum of the growth rates

A. Growth Rates in Oütpút ahd RêSôurce Inputs:

The changes in output and resource inputs can be converted

to growth rates I This is achieved by dividing expression

(6) by Y to obtain (7).

in each resource input ri, each weighted by its production

elasticity, and the set of interaction terms of the different
resource inputs.

B. Estimation Procedure for Production Elasticities:
The conventionaf method of estimating production elasti-

cities is to use the ordinary l-east squares technique on function (5).
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However, since the current study is interested in a disaggregate

analysis the OLS procedure would result in problems of multi-
collinearity. Productlon elasticities (bi), can be shown to be

proportj-onate or equal to factot shares of individual resources 
r:: :

under a set of assumptions. These assumptions are that, resources :t :

in agricul-ture are allocated with the objective of maximi.zing

net revenue and that quality and costs of resources use are

constrained by the state of technology, risk, uncertainty, market

demand and other restricti-ons. When all these restraints ate

combined, overall restriction on capital use can be derived as

in (8).

(8)

where ¡ is a Lagrange multiPlier;

R Ís net revenue or value of output Y at price PU;

Xi are resource input at price P1; and

C is capital resource constraining resource use.

rf = (" S 
*,'+ Py pX'Pi * ], þ FxiPl

The nece=su.ry6 conditions for maximi-zing net revenue R, subject

to capital constraint C is expressed in (9),

ån_ = p åv;tr 
: 'v ffi (1 +/o)Pi : o

.', nu 1Í; = (r + ¡r) pi" dxi

6S." Clopper A1mon , Jr., "Matrix Methods in Economics,,, Reading,
Mass., Addison-Wesley Publi*i.ingCompany, 1967. Chapter 5, for
a description of "necessary" conditions of a. constrained
maximum.

(e)

.¡ :.'j r:,-r':t:-: -.t
a::..r,r': .:.
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which implies that all resources a,re allocated in proportion

to their marginal productivities.

In terms of production elasticities, function (9) can be

expressed as in (10 ),

l-'+ - nuo +- - (1 + p)pi = o
ø "'t 21.;

f

,'.o, = (1 +rrr)ËF

(10)

where

bi is production elasticity, and

D. \¡..
^ l- /\.1

measures factor share of individual resources.
PvY

From (fO ¡ it follows tlnat if capital is restricted, all resources

are paid in proportion 1 + u) 1 of their marginal productivities.

However, if capital is unrestricted, u = 0, and all resources are

paid exactly their marginal value productivj-ties. This is what

is assumed here in this study; that is, capital is unrestricted
in Canadian agriculture and therefore production elasticities
of resource i-nputs can be approximated by their factor shares,

or in this case, "expenditure shares".

The contribution of each factor input to growth in output

can therefore be estimated as its growth rate (ri) weighted by

its factot share (bi ) . IVhen the sum of their contributions is
subtracted from growth in output, the residual is a measure of

gains in factor productivity. The growth in output to resource

use and factor improvements over a number of years can then be

estimated as an average of this annual contrj-bution of each

resource input.

i ì,-.

::ni:j:jl
:\:1i¡:.,
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C. Labor Produitivity FUnction:'

Labor productivity has earlier been defined as output per

worker. rn terms of function (5), a labor productivity function
can be derived as in (11), '

y.=rxlbl ft*.o, (r1)
-v- 

- 

a"^'1 xt 2

where

X.1 is

Labor produc

and other re
productivity

factor produ

*TY' =

+
t
¡
ì
I
a

+

the labor input var

tivity then is a fun

source inputs. As i
can be imputed to c

ctivity as expressed
¡nt-rrll+1fni"i +

2i
oi"r['.åËor'r+

iab1e.

ction of factor productivity

n (7) above, growth in labor

hanges ih resource inputs and

in (72).

1J
..:1J

(\2)

where

T*.r=aY.Y" E-*i
b*i = bi 1.0

The production elasticity, b*i, of the labor input wirl be

negative because the b1 exïronent obtained earlier is less than

1.0. This negative value of b*1 implies that a reduction in
labor inputs would result in greater labor productivity. rf
increased capital inputs, and other productivity improvements
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combine with reductions in labor inputs to bring about greater

labor productivity, then additional gains must be imputed to

factor productivity and other factor inputs used in conjunction

with labor. For example, if capital stocks in mach j-nery and

equipment, real. estate, and livestock and poultry (breeding

stock) have changed, additional contributions to labor prod.uc-

tivity improvements are imputed to changes in depreciation and

,, 
"apital cost or interest charges.

The analysis will be carried out with capital and. material
: inputs which are disaggregated as follows:

1) Labor Input .(Xf)

2) Capital and Material Inputs

' a) Land and Buildings

Interest on real estate .(XZ)

Depreciation on buildings ....(XS)

Taxes on real estate . : . .(X¿)

Building repairs ...(XS)

b) Machinery and Equipment

Interest on capital stock .. . .(%)

Depreciati-on on machinery ....(XZ)

Machinery operating expenses

c) Crop Yield Inputs

FertiTizer and lime. ....(Xg)

Other crop expenses ( includes seed purchased) . . . . (XfO )



TDominion Bureau of Stati-stics Handbook ofFart II, Farm fncome Catalogue No. 21-511,
7967

Agricultural Statistics
Ottawa, Queens Printer,
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d) Livestock Yield TnþUts

Interèst on capital stock ..(Xff)
Feed purchased. .. (XfZ)

Other livestock expenses.. .(XfS)
e) Miscellaneous operating exþenses (Xf¿)

D. tne Oata Use¿ in tn :

The procedures applied in this study for the analysi-s of
growth in agrieultural labor productívity require time series
data on gross value of productj-on, labor employed. in agriculture
and wages paid to farm labor, âs well as data on the aggregated

series of land and buildings, mechanízatjon, crop yield i_nputs,

livestock yield inputs, and. other miscel-laneous operating
expenses. While some of these series were obtained from publi-
catj-ons of Statistj-cs Canad.a, other series had to be derived and

adjusted by procedures to be explained shortly. The series àTe

shown i-n Appendix Tables 4 and 7. The constant do11ar values of
the series found in Appendix Table 5 and g, were measured in
r96L constant dollars by deflating each series by an appropriate
price index using Lg6.I as the base year.

Gross tr'arm Production Series

EstimátéS of Gfoss Faim lnComeT include cash receipts from

farm marketings of crop and livestock production, the value of
farm products consumed by the farm household, the rental value of
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farm dwellings, as well as different types of government payments.

Slnce I94O farmers in Canada have received various supplementary

and def iciency payments for abnormal l-osses or low retirrns in
production of wheat, potatoes, sugar beets, wool and dairy
products.S The gross farm income series were therefore adjusted

for government payments and inventory changes to arrive at gross

f arm product ior, .9

IVeather variations in Canada have significant influence on

agricultura1- productj-on, particularly with respect to crop yields.
For this reason, the annual- estimates. of gross farm production

were adjusted in order to eliminate the effects of weather from

output. For this adjustment, finear yield trends \üere fitted to
yields per acre of selected principal crops for each region:
Alberta: wheat, oats, barley, rVê, flaxseed.
saskatchewan: wheat, oats for grain, barley, Tye, flaxseed.,

rapeseed

Manitoba: wheat, oats, barley, flaxseed., rapeseed.

Quebec: oats, fodder, corn, wheat, barley.
ontario: wheat, oats for grain, barley, sorghum, corn for grai-n.

Prince Edward rsrand: oats for grain, potatoes, tame hay.

Nova Scotia: oats for grain, potatoes, tame hay.

New Brunswick: 
""t", potatoes, tame nry.

Lf:Ltish Col-umbia: wheat, oats, barley.

8r¡io.
9this series could not be adjusted for the rental value of farmdwellings because of lack of information about the series ondwellings. The adjustment procedure for British columbia is

shown in Appendix
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The estimated trend was then subtracted from the observed yieId.

The differences between the observed and the estimated yields

of individual crops were then weighted by their respective

acreage.s and average priees per unit. These trend values were

summed across crops and the sum lüas added to ( if negative) or

subtracted from ( if positive) the observed values of farm produc-

tion. This had the effect of lowering or raÍ-sing the value of

farm production"duri-ng crop yield years of above (positive

value) or bel-orv (negative values) '/normal" production as shown

in Appendix 6 for the British Columbia region

Farm Labor Input Series

The series data on agricultural labor employed was

measured in terms of number of workers. This series, obtained

directly from Statistics Canada data, is comprised of unpaid

family labor, hired farm labor, and. farm operators, of fourteen

years of age and older. The series was not adjusted for age or

sex composition because it is assumed tha.t each worker is paid

the estimated market wage for agricultural labor. In any case,

the measure of labor productivity employed in this study is
output per worker. It would have been necessary to adjust the

series for age and sex composition and for length of year worked

if productivity were measured in man-equivalents or man-hours.

Land and Buildings

The land and buildings category consists of data series

on j-nterest on real estate, depreciation on buildings, taxes on

real estate, and building repairs. The serj-es on depreciation on

buildings, taxes, and building repairs were extracted directl'y
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from Statistics Canada publications. The capital cost on real

estate was however estimated by an indirect method. Land, for

example, has two market values. Firstly, the net rent paid per

àcre is the short term rate which should reflect current net

productivity of 1and. Secondly, the mortgàge rate charged by

lending institutipns reflects the amount that capital will earn

over a longer period. Since no series on rental rates on land

and buildings could be found for the period of the study, and

since it was observed that mortgage rates during the period

va:iied from one lending institution to another for agricultural
production, it was finally decided to apply the average yield

on Government of Canada bonds for ten years and over, to esti-

mate interest charges on land and buildings. The series of

average bond yields were applied to the capital stock on land

and buildings series shown in Appendix 9. However, rental rates

on real estate are likeIy to be more sensitive to change than

average bond yields. Therefore, the estimate obtained for this

series as explaj-ned here may be lower than actual interest

charges on rural real estate during the period.

Machinery and Equipment

This consists of interest on investment in machinery and

equipment, machinery depreciation, and machinefy operating

expenses. The series on machinery depreciation, and machinery

operating expenses, \ryere obtained from Statistics Canada data.

Machinery operating expenses include expenditure on spare parts,

gâs, oi1, and other lubricants. As in the case of land and

buildings, government average annual bond yield rates vùere



applied to capíta1- stock on machj-nery and equipment series to

measure the interest charges on these items. Government of

Canada averàge bond yield rates for three to five years rffere

used.

Crop Yield lqputs

The crop yield inputs include expenditures on fert LLízer

and limestone, purchased seed, âs well as expenses on j-nsecti-

cides and pesticides. The series on fertiLízer and 1ime, and

other crop expenses \üeïe derived from Statistics Canada publi-

cations as shown in the relevant appendix.

Livestock Yield Inputs

This group of inputs consists of the series of data on

interest on capital investment i-n livestock and pouJtry, expenses

on purchased feed, and other l-ivestock expenses. Expenditures

on feed, and other livestock items, a;re as published by Statistics
Canada. The series on other livestock expenses cover such

items as drugs, veterinàTy expenses, and artirficir'-ai- inseminati-on.

Interest charges on livestock i-nvestments \ryere estimated by

applying average bond yield rates between one to three years, to
the capital stock series on livestock and poultry (see Appendix

Tables I (A-F) ). These rates \ryere chosen because they reflect
approximately the returns to capital on short-term investments

and because livestock production is a" short-term venture.

Miscellaneous Operating Expenses Series

This series, which covers other expenditures not oovered

by the various categories discussed above, is taken directly from

r..:,::, :i; ; ;t¡,: : : i1:: ;. t.::i:l :: rl.r-r-li :'-:i:.'
64
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Statistics Canada publications. The series covers such items as

fencing, cuStom work, insurance, and other expenses on supplies

and services not previously specified.

r,.:: ì ...r,,

l-.: - ;; .

:t::-l

lii'¡l 'ì+i:,::..,::-:r:ìr-
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CHAPTER V

EMPIRICAL RESULTS

A. Estimates of Factor Shares:

In the last chapter it was indicated that if the produc-

tion elasticities of all variables in function (5) were estim-

ated simultaneously by application of the conventional technique

of ordinary least squares, problems of multicollinearity would

arise and result in unreliable parameter estimates. In à

disaggregate analysis, such as the one attempted in this stud.y,

these multicollineari-ty problems could be quite serious. The

short-cut method employed in the study assumes that employment

of resources tends toward equilibrium 1eve1s where marginal

costs are equal or proportionate to marginal returns. Marginal

costs can be equated to marginal revenue in perfect equilibrium
conditions and therefore production elasticities of individual-

resource inputs àre equated to their factor shares as presented

in the previous Chapter (IV)

As a working hypothesis, it is assumed that equilibrium
factor shares remain unchanged over the period and. therefore

estimates for the erasticity parameters are obtained by aver-

aging the annual values of the factor shares of individual
resource inputs.f

]Îti" hypothesi-s was statistically tested and the find.ings are
presented in the Appendix of the study.
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The factor shares of labor and capital inputs are esti-
mated as t}ee ratio of input cost to output returns., and the

results for Canad.a and the regions are presented in Table IV.

The results are based on five yea:r "range estimatesr', and can be

interpreted as the contribution to growth of both changes in
resource use and advances in technology.
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TABLE IV

FACTOR SHARES (OR PRODUCTION ELASTTCTTIES) OF RESOURCE

INPUTS IN AGRICI]LTURAT OUTPUT, ANNUAL AVERAGES,

CANADA AIID REGIONS, 1950 - L974.

Resource Descrip tion: * Canada Atlantic Quebec Ontario Praírie B.C.

Land and buil-díngs

Labor

Capital ïnputs
Related to:

expenses

Total

Idechanization .224

Crop yield technology .046

Livestock yíe1d technolögy .1-24

Mis cellaneous operaËíng

.248

.338

.426

.032

L.OLz

.L92

.496

.476

.1_80

.093

.L74

.029

L.L64

.263

.492

.454

.LAz

.050

.257

.04s

L.209

.287 .282

.299 .325

.497 .427

.L78 .304

.064 .037

.ztL .061_

.044 .025

r_.053 r_ .034

.279

.275

.408

.L45

.045

.1_89

.o29

.962

Source: Based on data from SËatistics Canada (See Append:ix Tabl-es 4 (A-F).
and Appendix Tables 7 (A-H) ) .

* This table presents a sumnry of average annual factor shares. A detailed
breakdovm of resource inputs and theír average annual production el-asti-
cities are presented in Appendix Tables 1- - A Ëo F. A1so, the composition
and descripËion of land and buil-díngs, nectranizat,ion, crop yiei-d Ëechnolory,
and l-Ívestock yiel-d technOlogy are gÍven in the present ctrapter.
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The factor shares estimates above closely resemble the earlier

analysis of resource inputs per worker (see Tab]e II). With

the exception of the Atlantic region, no sJ-gnificant differences

are observed in the share of land and buildings i-n agricultural

output among regions. However, Table IV shows significant

regional differences in the share of mednani.zation, livestock

yield inputs, and to a lesser degree, labor inputs. The share

of mechanization ranges from a high of 0.30 in the Prairie

region, to a 1ow of o.1o in the Quebec region. The Quebec

region, however, had the highest share in output in the area of

livestock yield inputs, about O.25, while the corresponding

estimate for the Prairie region was only 0.06. The share of

crop yield inputs was observed to be comparatively lower in all

regions.

' In the last chapter, a Cobb-Douglas-type production

function describing output per worker in terms of resource

inputs was formulated. In its general form, this function can

be expressed using log to base ten as foll-ows:

v = x!1xþ2 xf;nroa +bit

where,

Y i-s output per worker, b1 ... '.bn are factor shares'

X1 .........h are resource i-nputs, and an exponential

time trend variable inserted to capture "a11 other

changes" leading to improvements i-n productivity-. The

B. Estimated Production Functions and Labor Productivity Trelnds:
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time - trend variable is estimated as shown in the

tegression equation below:

gbi
logr. (v/ ilxi ) = ao+ bit + e

l_

The estj-mated production functions for Canada and the regions are

as presented in the following equatiorrrr2

Canada:

Y - xlsss *;ttt
Atlantic Region:

" = xi496x'O92

Quebec Region:

xi!2er6.7sr + .017t

"=*inezx-oso ...*12nr101.645+.o25t

qntario_Reg.ion :

" = *i'eex;aâz

Prairie Region:

y = x_.325y,I64 ---xto251n.06o + .OOgt
tn2

British Columbia Region:

y = xr275x'r84 x1!2er01.o27 + .oo3t

2^-Hesource inputs xI. . . . . . .xt¿ denote labor and capi-tal inputs
as specified in Appendix Tables 1 -' A to F.
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The estimated production functions above, descrJ-be

agricultural production as proposed by Tinbergen, in which

capital and labor inputs are disaggregated and the exponents of
capital and labor inputs are estimated from factor shares.3

From these functions trends in agriculttLta1 labor ,, ', ''
productivity for canada and the five regions are derived by

dividing each function by the labor input variable xr, as shown

below: ,,, ,i.., ,'

canad,a: l' 
"''''" 

"'r';: ...../...

Y/XI= X'338-1 '00X'138 x.03210-.110 + .OI2t

Atlantic Region:

y/xr= x.4e6-r .oox.oez .x112erc.73r + .otzt

Quebec Region:

y /Xt= xr'4e2-t.00x.030 .x1!a5r01.645 + .o25t

Ontario Region:

Y/Xr=,,¡' 299 -L . OOx. 142 x.04410-.001 + .011t

Prairie Regionl

Y/Xt= X' 325-l-'00X'164 xi!25ro.o6o + .oo8t

British Columbia Region:

y/xl= x'275-7.00x . 184 x1!2ero1 .o27 + .0035

3see M. Brown, oþ. cit' and. a1so, Fred H. Tyner and. Luther G.lweeten, "A Methodology for Estimatíng producting Function
Parameters," Journal oj FaJm Econornice, VoI . 47, No. 5, Dec.
1965, p. 1462.--.-

I .':.
i: "::

,::.- -: i. 
-l

l
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These production function estimates of trends in labor produc-

tivity and the actual production per worker are as drawn in

Figure I (a-f) and shown in Appendix Tables 5 (A-F), for Canada

and the regions. Fi-gures 1 (a-f ) demonstrate that the specified

Cobb-Douglas-type production function closely approximates the

actual output per worker.

C. Estiinâtê :

Taylorrs expansion is then applied to these labor

pr:oductivity "trend functions" to obtain estimates of ',lcompo-

nents of growth" in labor productivity. The expansion technique

'i.s illustrated below using estimates for Canada as a whole.

ru/xL= 11(0.338 1.OO)(1.0 + å(.338 2.00)11 + +(.030)12 +....)

* 
ir(.030)(1.0 

+ $(.338 t)rr + $(.030 -1 .o0)r2 + ..... '..)
*'rL4(0.32)(1.0 + !(.338 1.OO)r, + å(.03o)r2 + .....)

a(1.0o)(1.o + å(.338 1.00)ri + å(0.30) 12 + ..........)

where

tU/x1 is the annual growth rate of gross olrtput per worker;

rf ........r -.4 refer to annual growth rates of individual

resource inputs, (see Appendix Table 2);

r* describes productivity improvements due to "a11 other

changes" .

Each line in the expansion represents the annual average growth in

labor productivity imputed to a particular resource.

Thus, the contribution of changes in resource use and

technology to growth in labor productivity is measured in terms

:art:./.j,_:¡:
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FIGURE 1- (a) - Gross, val-ue of producËion per worker in agricul-ture,
Canada - constañt dol-l-ars in thousands.
Source: See Appendíx Tabl-e 5 - A.
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Source: See Appendix Table 5 - B.
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FTGURE 1 (c) - Gross value of producËíon per worker in agriculture,
Quebec Region - c.onstanË doll_ars in thousands.
Source: See Appendíx Table 5 - C.
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Brítísh Col-umbia Regíon, constant dollars in
thousands.
Source: See Appendix Table 5 - F.
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of their average annual growth rates weighted by their elasti-
cities. overall growth rates in gross rear output (ru/x1), per

worker, weighted annual growth rates of individual resource

inputs and technology (ribi_).are computed as described above,

and summai.ized in Tables V to X for Canad.a and the regions.S

For Canad.a as a whole the overall growth rate in labor
producti-vity is over 6 percent per annum. This result is
slightly higher than that obtained by Auer in an earlier work.6

The major contribution to overall growth in labor productivity
came from capital and material- inputs including land and build-
ings. of the three principal capital input categories, namely

mechanízation, crop yield inputs, and livestock yield i-nputs,

mechanízation ranked highest in contributing to overall- growth

in labor productivity in canadian agriculture, with crop yield
technology ma$ing the smal-l-est contribution to productivity
growth.

The overall growth rate per annum of rabor productivity
in the Atlantic region during the period is more or less of the

same magnitude as the national average of 6 percent. However,

unlike Canada as a whole, the estimates for the Atlantic region

show tlnat other technological changes contributed the major

proportion in overall growth roughly about 50 percent. The

labor i-nput was next with over 25 percent and the remaining

contribution was made by the capital and materia1 inputs category

(see Table VI).

i;.i.. j,:
i;:.:i ì:-::l:-

R.

"See Appendix Table 3 for detailed breakdown for Canada and. theregions.
6Auer, oþ. cit !'.,.,'r
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TASLE V

CoMPoNENTS OF GRO!üTII rN AGRTCI]LTURAL LA30R PRODUCTTVTTY,
cAt{ADA, L950-L974

Avgrage Annual- Percentage Change PercenË

Gror¿th in Labor ProductivÍty 6.2L 100

ConponenËs:

Labor InpuË (effect of ouËnigratíon) L.46 23

44Capital- and MaËería1- Inputs

Land & Buildíngs

Mechanízat.íon

Crop Yiel-d Technolory

Livestock Yield Technol-ogy

Miscellaneous

A1l- other changes*

2.7L

L.O7

.64

.40

.49

.11

2.O4 33

Source: Based on SËatistics Canada data (see Appen¿ix fa¡te l--A and
Appendix Table 2) .

* These changes are specífíed and díscussed later on in thís section of the
sËudy.

li:.: ri:r :..i .ì...
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TASLE VI

COMPONH{TS OF GROI^ITII IN AGRICIILTURAL PRODUCTIVITY'
ATT.Æ{T[C REcrON, L950-L974

Average Annual PercenËagê ChanEe PercenË

GrowËh ín Labor Productívity 6.01 1-00

Components:

Labor Input (effecË of outrnígratíon) L.74

CapiËal & MaËeria1- InpuËs 1.40

29

23

Land and BuíldÍngs

MechanizaËion

Crop YÍe1-d Technol-ogy

Lívestock Yíel-d Technology

lufis cel-l-aneous

All oËher changes

.40

.38

.L9

.34

.09

2.87 48

Source: Based on Statistics Canada (see Appendix Table 1--8, and Appendix
Table 2).
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Mechanj-zation contributed 50 percent more to growth in produc-

tivity than crop yield inputs, and contributed about 5 percent

more tlran livestock yield inputs.

Estimates of agricultural performarLce in the Quebec

region eLre shown in Table VII. Agricultural labor productivity'

in the Quebec region grew at an annual rate of a little over

5.5 percent during the period under consideration. Nearl-y 40

percent of this growth in agricultural labor productivity came

from "all- other changesil or i-mprovements in resource prod.ucti-

vity. Capital and material i-nputs accounted for a third of the

growth in overall labor productivity growth, with the labor

input contributing the remaining 25 percent

The estimates for the Ontario regi-on bear a close resem-

blance to the national àverage growth rates. Table VIII shows

that like Canada as a whole, the major contrlbutor to the 6

percent per year rate of growth in agricultural labor producti-

vity in the Ontario region is capital and material ínputs. This

resource input category accounted for more than 50 percent of

the growth in agricultural labor productivity in that region.

However, unlike the national estimates, the labor input contri-
buted a little over 25 percent, with "a11 other changes" making

up about 20 percent. Livestock yield inputs dominated mechani-

zation, and crop yield inputs. Livestock yield technology

contributed about 10 percent more than mechani-zation and about

25 percent more than crop yield technology in the Ontario region.
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TASLE VII

coMPoNENTS OF GROI^ITII rN AGRICIILTURAL LABOR PRODUCTTVITY,

QUEBEC REcrON, Lq5O-L974

Average Annual Percentâge Change Percent

Growth in Labor Productívity 5.65 100

ComponenËs:

Labor Input (effect of outrnigration) L.42 25

CapiËal and MaËeríal Inputs L.gz 34

Land & Buil-dings .42

Mechanization .4O

Crop Yield Technology .4O

Livestock Yield Technology .56

Míscell-aneous .L4

A1l- ottrer changes 2.21,

Source: Based on data from StaLísËi,cs Canada (See Appendix Table 1-C, and
Appendix Table 2).

39

,:.-.'-:'
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TASLE VIII

COMPONENTS OF GROI^ITII IN AGR-ICULTIIRAL LABOR PRODUCTMW,
oNTARTO RncrON, L950-L974

Growth in Labor ProductiwiËy

ComponenËs:

6.05

Labor InpuË (effect of ouËnigration) L.57

Capital and Materíal Inputs

Land & Buildíngs

MechanizaËÍon

Crop Yield Technology

Livestock Yield Technology

Miscellaneous

All other changes

Average Annual Percentage Change Pereent

t-00

3.2L

L.46

.54

.40

.64

.t7

L.27

26

53

27

Source: Based on data from StatisËics Canada (see Appendix Table 1-D, and
Appendix Table 2).

| '- 
.'' 

'.. ''.'.' '.':

l. ì:ì,::¡'': :,,.:.:
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The major role which capital and material inputs play in
contributing to growth is again shown by the estj-mates for the

Prairie, and the British columbia regions. As in the ontario
region, eapj-tar and materiar inputs made the dominant contri-
bution to growth in agricultural productivity. Prairie agricul-
tural labor productivity increased. at an annual rate of over

6.5 percent. This is made up of some 47 percent from capital and

material inputs , 37 percent from "a11 other changestt, and some

16 pe.:icent by adjustments in the farm labor force, âs shown in
Table IX. Here again, mechanizati-on predominates over livestock
yieId, and crop yield technologies.

The pattern in the British Columbia region is similar to
the Praifie region, exeept for the fact that adjustments in the

farm labor force, and other technological changes contributed
about equal proportions to the overall growth rate in labor
productivity in British corumbia, a 1itt1e over 9 percent per

annum. Capital and material inputs contributed about half of
this overall growth, with the other half shared more or less

equally between the labor input adjustments and "al1 other

changes". Table X shows these estimates.

The magnitude of the overall rate of growth in labor
productivity ranged from a high of over g percent in the British
columbia region to a Iow of about 5.5 percent in the euebec

region. The earlier estimates of the absolute magnitude of
labor productivity revealed that superior performance was

achieved by the British columbia, ontario, and. prairie regions,

compared wj-th t}:at achieved by Quebec and the Atlantic regions

l::::':.:

¡:,:.i
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TABLE IX

COMPONEMS OF GROI/üTTI IN AGRICULTURAL LABOR PRODUCTIVITY,
PRAIRIE REGION, L95O-L974

Average Annua! Percentage Grornrttr Percent

Growttr in Labor Productivity 6.62 1-00

Components:
l

: Labor InpuËs (effect of outnígraËion) l-.05 L6

, Capital and Material- InpuËs 3.13 47

I trand &, Buil-dings L.32

Mechanizatíon .75

Crop YieJ-d Technolory .49

LivesËock Yíel-d Technology .51

l"fis cellaneous .06

A1l- other changes 2.44 37

Source: Based on StatistÍcs Canada (see þpend:ix Table l-E and þpend:ix
Tabl-e 2).
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TABLE X

COMPONENTS OF GROI^ITII IN AGRICIILTURAL PRODUCTIVIÍY,

BRITISH COLIJI,ÍBIA REGION, L95O-L975

Average Annual- PercenËage Change PercenË

Grorn¡th Ín Labor ProductivíËy 9.L7 1-00

CorponenËs:

Labor Inputs (effect of outmigration) 2.45

CapíËa1- and Material- InpuËs 4.37

Land & Buildings 2.46

Mechanízatíon .63

27

48

Crop YÍel-d Technology

Livestock YÍeld Technolory

Miscellaneous

A1l- other changes

.22

.93

.13

2.35 25

Source: Based on data from StatisËics Canada (see Appendix Table l--F and
Appendix TabLe 2).

t..:,
i ..- .::

..:::.:. .:
i.:.1.:..,iì.lj
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(see Table 1). On the basis of the estimates presented in

Tables V to X, a plausible explanation can now be attempted in

terms of the specified 'components' of labor productivity as

summarized in these tables, namely labor inputs, land and

buildings, mechanization, crop yield inputs, livestock yield

inputs, and "a11 other changes" .

Labor l.nput: The labor input made a signif i-cant contri--

bution to overall growth in labor productivity in all five

regions studied. This has come through adjustments in the farm

labor force. Canadian agriculture has experienced dramatie

structuràl changes since World War II. Whereas farm empl-oyment

has declined remarkably, farrir output, on the other hand, has

increased substantially. The non-agricultural sector in each

region has played a useful role in providing employment for those

of the farm labor force, especially the young, who preferred to
leave the agr,icultural sector. The trend has bêen towards larger

farm units, probably due to farm consolidation. The operation of

these larger farm units has been made possible by increased mecha-

nízation wi-thout employing additional farm labor. Gains in agri-

cultural labor productivity, therefore, have been achieved as a

result of adjustments in the farm labor force, and partly from

increased mechani-zation. Outmigration has been growing between

the high annual rate of about 3 percent in British Columbia to à

low of 1.5 percent in the Prairie region during the period 1950-

1974. The effect of outmi-gration, contributed a high of about

2.5 percent per annum in the British Columbia region, to a 1ow

'.n.l'i:::: r:
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of about 1 percent in the Prairie region, with the other regions

falling inbetween that ra'nge.

Capital and Mateiiâ1 Thputs: the regions of British

Columbia, Ontario, and the Prairies derived the most significant

contribution to growth in labor productivity from total capital
and material inputs. About half of the overall growth in labor

productivity in these regions has come from capi-ta1- and material

inputs. Although labor productivity gains from capital inputs

( in aggregate) are similar in British. Columbia, Ontario, and the

Prairies, significant differences exist in the contributi-on of

individual capital input categories, namely capital inputs

related to mechanization, crop yield inputs, and livestock yield

inputs as discussed below.

Mechanization: Apart from l-and and buildings, capital
inputs related to mechanization contributed more significantly

to overall growth in labor productivity than crop yield inputs,

and livestock yield inputs, in the Praj-rie and Atlantic regions,

as well as fot Canad.a as a whoIe. These machinery items repre-

sent greater use of tractors, combine harvesters, trucks, pick-up

balers, electric motors, and other equipment on farms, together

with machinery operating expenses, such as machinery repai-rs and

maintenance, diesel fue1, gasoline and lubricants.
Crop Yield Inputs: These inputs made the smallest contÍi.-

bution to overall growth in agricultural labor productivity.

The estimates showed this to be the case for Canada as a whole,
as well as all five regions. They represent purchases of ferti-
Iizer, 1ime, seed, and other crop expenses such as insecticides,
and herbicides.

-..1.ì
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Livestock Yiêld Ihputs: Compared to mechanization, and

crop yield inputs, this input category made the most significant

contribution to the overall growth in productivity, in British

Columbia, Ontario, and Quebec, although its contribution to

prod.uctivity in the Prairie and Atlantic regions was not as high

compared with other input categories. These input items repre-

sent interest on livestock purchases, purchased feed, and other

livestock expenses such as sprays, drugs, artificial insemin-

ation, and. veterinary expenses.

_Att Other Changes": In addition to capital and materia!

inputs, other ehanges which eould not be quantified in this
conceptual framework also made a significant contribution to

gains in labor productivity. These changes represent gains i-n

labor productivity which can be attributed to research by various

agencies (both public and private), better farm organization and

management, increasing farm size, regional specialj-zation in

f arm products, scale of operation, i-ncreased knowledge, skills

and education of farmers and farm operators, and numerous other
n

factors. '

The summaries of the components of growth in agricultural

labor productivity presented in Tables V to X reveal some inter-

esting differences among the five regions. In the Atlantic
region the effect of outmigration and other technological changes

7"Th" Challenge and Growth of
Canada, Fifth Annual Review,

Change, rr Economic Council of
September 1968, p. 86.
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u/ere dominant contributors to growth in labor productivity.

Quebec owed the bulk of the growth in its productivity to growth

in livestock yield inputs, and to a lesser extent to outmigrà-

tion and crop yield inputs. Ontario, Iike Quebec, achieved

superior performance in livestock yield inputs, as well as land

and buildings, while at the same time doing fairly well in
outmigration, and crop yield inputs. IVhile outmigration was

lowest in the Prairies, growth i-n labor productivity did not

suffer because of the better performance achieved j-n land and

buildings, meehanízatj-on, and crop yield inputs. In British
columbia, high growth rates in land and buildings, livestock
yield inputs and movement of labor from farms contributed effec-
tively to improvements in growth in labor productivity. An

important observation is that while growth is concentrated.

around one or two input categories in the Atlantic and Quebec

regions, it is more evenly distributed among the various input

categories in ontario, the Prairies and British columbia.

D. Implications for Resource Allocatiog:
The remarkable achievements in the overall labor produc-

tivity growth rates in canad,a and the regions during the period

under consideration has been made possible by the rapid declj-ne

in farm employment coupled with increased expenditure on capital
and material inputs, as well as other technologicar changes.

The magnitude of outmigration of farm labor has been

signifj-cant in all regions. The earlier productivity analysis
by Auer showed that the labor input was by far the most signi-
ficant contributor to overall growth in labor productivity in
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canadian agricurto"uS during the period j,g4l-Lg65. This high

component of growth can be partially explained by the availa-
bility of increased non-farm employment opportunities which

Canada experienced as a result of industrial expansion immedi-

ately following the post-war years. A plausible explanation of
the process by which agricultural- labor makes its exit from

agriculture.and entry into the non-agricultural- sector is given
oby Gruen." The estimates of the present study showed. that

although outmigration has continued. to contribute effectively
to overall growth in labor productivity, there has been a reLa-
tive reduction in its contribution to growth. The present

results indicate a slowing-down in the increased exodus from

farms which characterized the period, rg47-lg6b. This is to be

expected in view of the risi-ng unemployment rates in ,the non-

agricultural sector in recent years. Nevertheless, as .indicated
by Denison, it can be said that high productivity has continued

to pLay an important role in the economic development of the

various regions and canada as a whole during the ana\yzed.
10peraoo.

According to the estimates of the present study, by fay
the most significant contribution to overall growth in labor
productivity for canada as a whole has come from capital and

8Auer, oþ. cit.
gcruen, H. F., "Agriculture and Technical
Farm Econogics, Vo1. 43, 1964.

Change," Journal of

loDenison, 8., "How to Raise High-Employment Growth Rates by One
Vol. 55, 1965.Percentage Point," A4esiçê! Economic Review,
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material inputs during the period 1960-1974. This observation

i-s also true for British Columbia, Ontario and the Prairie
regions. These three regions were the same regions which

achieved higher absolute productivity values than the national

average (see Table ï). A eloser examination of individual
resource inputs in the aggregated capital and material-- i-nputs

in these regions explains the major sources which contributed

to growth. In order of magnitude these are land and buildings,
livestock yield inputs, and mechanization in British Columbia;

land and buildings, mechanization, and livestock yield inputs

in the Prairie region; land and buildings, livestock inputs,

and mechanizati-on in ontario. rn all cases crop yierd techno-

logy contributed the least towards overall growth in producti-

vity.
Most probably a much more important part of the producti-

vity differences among regions can be attributed to the 1evel of
expenditure per worker on mechani.zation. Expenditure on resource

inputs per worker, indicate that agriculture in the Prairies,
Ontario, and British Columbia is morre highly mechanízed than

in Quebec, and the Maritimes. Machinery inputs per worker in
the Prairie region are almost three times those in the Atlantic
regi-on, and about four times higher than in Quebec. This may be

partially due to the effect of differences in si-ze and type of

farm products. Wheat (also other grai-n crops), which is a

highly mechani-zed crop in Canadian agriculture, constitutes the

major crop grown on the Prairj-es, while large scale grain culti-
vation does not form the bulk of agricultural activity in either



Quebec or the Atlantic region. Then again, farm sízes, espe-

cia11y in the Prairies, àre much larger than in Quebec and the

Maritj-mes. The results demonstrate the importance of "capital
formation" as a necessary source of growth. The Quebec and. the

Atlantic regions clearly lagged behind the rest of Canada in , ,, ,

expenditures per worker in capital i-nputs rel-ated to mechani-

zatj.on, and ín farm real estate developments, and. this may
: .. .

i partially explain the low absolute productivity values achieved .,-,:,:':

by these two regions during the period under consideration. In
l...:..:..::

. .,, t..::...order to bring productivity in Quebec and the Atlantic regions ''' ''

up to the national average, it may be important to direct agri-
cultural policy towards investment in capital inputs related to
1¡echanízation, while at the same time emphasi-zing increased .

developments in farm real estate and research 
l

Other interesting results were also obtained in livestock 
i
iyield technology as well as crop yield technology. The estimates 
i

indicated that livestock yield. inputs per worker were compara-

tively high in Ontario, British Columbia and Quebec. Expenditure 
!r,:.,ì:::-.j,

, Per worker in livestock yield inputs in the Prairie regi-on il ".' 
,, ,,"'

measured only about one quarter that in Ontario and British ,, ,1.,,

Columbia. Concerning crop yield inputs per worker, the esti-
mates revealed that compared with expenditures per worker in

i land and buildings and mechanízation, crop yield estimates \ryere i:.",ì,..'i,:.
i ::,.:.:::-:t:r::

lower in all regions and showed no great differences among

regions. The contribution to growth in labor productivity of
]thisinputcategoryfo11owedasimi1arpattern,a1thoughmore

significantly in the Prairie region. It appears therefore that .,.;,,,,.:;

94
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further gains in Canadian agricultural labor productivity can

be achieved if policy conslderations àre directed tôwards crop

yield and livestock yield technology in all regions. More

public funds will have to be devoted to research directed at
further improvements in crop varieties. Research into livestock
yield technology, especially in the prairies and the Atlantic
regi-ons , Ínày contribute to achieving further increases in
agricultural productivity. concerning the part technolo gicar
change plays in contri-buting to growth in productivity, Robert

solow has observed that, "...capita1 formation is not the only
source of growth in productivity. rnvestment is at best a

necessary condition for growth, but not a sufficient condition.
A sufficient conditi-on for growth in productivity is intangible
capital invested in research, education, public health, and

other technolo glca1 activities. . .',11

Griliches pointed out that publie expenditure on research

and extension affect the level- of agricultural output "signifi-
cantry", and that their social rate of return is quite nign.72
The results of the present study indicate that other technolog-
ical progress (measured as a "resid.ual" in this case), has made

a significant contribution to growth in productivity in Canadian

11so1o*, R. M., "Technical progress, capital Formation, and
Economic Growth," A*e¡:sgn Economic Review, vo] . 52, Lg6z.

12G"i1i.ines, 
-2.,. 'iResearch Expenditures, Education, and the

{ssregate Agricultural Production Function, I' Ameíican EconomicReview, Vol . 54, IgG4.
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agriculture during the period 1950-1974. Technologieal- progress

has contributed about 2 percent per year to overall growth in
rabor productivity in canadian agriculture since 1950, and.

accounts for roughly a third of the overall growth in producti-
vity. Since technological progress permi-ts the substitution of
knowledge for resources, public expendi-ture on research and

extension to meet specific regional need.s would be a policy in
the right direction to bring about further gains in productivity
with only moderate increases in labor and capital inputs. For

example, research could be carried out to design and implement

crop-livestock combination programs in the Praj-ries, whi.Ie at

the same time developing improved and disease resistant crop

varieties, better insecticides and pesticides, all of which make

for high yields per acre. Animal research efforts may have to
be acceletated and expand.ed to increase the yield per animal and

to achieve further productivity gains in Canadian agriculture.
The dev_eloping of processing industries in the praj-rie region
will offer non-farm jobs to farm labor and increase the rate of
outmigration. Government re-training programs may be. -necessary

to reduce the hardships of the adjustments of farm labor. one

thing that is clear, however, is that great potential for
achieving further gains in Canadian agricultural labor producti--

vity exists in all regions, but even more so in the prairie

region. cooperative efforts by governments, university and

private otganizations in the areas of market development and
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orgànize-tion for farm products, âs well as increased farm

research efforts, will aid further gains in labor productivity
and provide necessary conditions for improving fatm incomes.
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CTIAPTER VI

qUMMARY AND CONCLUS

Regi-ona1 productivity growth in Canadian agriculture made

dramatj.c gains during the period 1950-1974. According to the ,, '

estimates of the current study labor productivity in Canadian

agriculture grew at an annual- rate of about 6 percent at the 
ì j:

national level, and. ranged between 5.5 percent in Quebec to g 
,,1,¡.;,-....t

percent in British Columbia. At the national level, and. also in 
': ':::

i it-- t': 't 'the regions of British Co1umbia, Ontario and the Prairies, ,:'',':""',

increasedcapita1andmateria1inputsconstitutednear1yha1f

the overall growth in productivity, while the other half was i

split between the effect of farm labor outmigration, and. other I

iproductivity improvements. rn the Atlantic and euebec regions, 
i

lhowever, other productivity ì-mprovements contributed more signi- 
i
i

ficantry than either the movement of farm workers out of agri- 
i

i

Iculture, or capital and material inputs.

ThesuperiorproductivityperformanceachievedinBritish
:::: : 

"t'columbia, ontario, and the prairi-es is associated with the r't''""':lli'':

,; :.;, 
t,;.,.,t .,';

signif icant contrributions made by land and buildings, as well as '1.',,1,,,,',:,:,'

livestock technology in British columbia and ontario; land and

buildings, and mechanízation in the Prairie region. The contri-
buti-ons of farm real estate and mechanization were comparatively i,. ,'

r:'l _l' 
:,'

lower in Quebec and the Atlahtic regions, although livestock
contributed quite significantly in euebec.

The analysis also indicated that at both the national and

regional levels crop yield technology contributed the least to 
i¡,,,..,;,,1,:,;,;
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productivity growth when compared with mechanization, and to a

lesser extent, livestock technology.

The analysis has isolated major potential sources for
achieving increased gains 1n Canadian agricultural productivity,
namely improvements in yield technology, mechanízation, and.

further adjustments in the farm labor force. The extent to which

productivity gains àTe increased would depend on fä.rmers rate
of adoption of technology and more importantly their perception

of its impact on their income, other things being equa1. For a

proper perspective, therefore, gains in productivity must be

related to the broader issues which affect farm incomes, such as

market demand, agricultural exports, adoption of machinery tech-
nology, farm size adjustments, and movement of the farm labor
force out of agriculture.

Given the inelastic demand conditions which exist in
domestic markets for agricultural products, âtrV appreciable

expansion of Canadian domestic demand for agricultural products

can be brought about mainly through population growth. In the

absence of significant population growth, gains in productivity,
resulting from'improvements in yield technology which make food

cheaper, are likely to be detrimental to farm incomes. rn other

words, under conditions of inelastic demand for agricultural
products, reductions in food prices brought about by improvements

in yield technology, woul-d result in lower farm i-ncomes, since

such price reductions would lead to less than proportionate

increases i-n domestic food consumption. However, improvements

in yield technology need not depress farm incomes if the potential

,i:ii:
ii'
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exists for the development and expansion of agricultural export

markets.

The Report of the Federal Task Force raised a number of
important issues which are pertinent to the findings of the
present study. l The report predicted a favourable demand for
Canadian beef on both domestic and international markets, given,

of course, lower canadian prices and high quality beef. rmprove-

ment in yield technology is one sure \Ã/ay of achieving lower

prices ultimately.
A casual observation of some of the policies which have

been in force during the period of the present study seem to
i-ndicate that milk (dairy) and grain (mainly wheat) production

were favoured over beef product ion.2 However, âs shown in
Table xr, the general trend has been toward a decreasing propor-

tion of commercial grain farms, and a graduar but significant
movement toward cattre, hog and sheep farms in all regions.
with the exception of British columbia, and the prairies, the
proportion of commercial dairy farms has been on the increase

during the period. Thus, if in the interest of improved produc-

tivity of resources and higher farm income, it is deemed

necessary to evolve a policy or set of policies to increase beef

't*Report of the Federal Task Force , 'cànad,ian Agriculture in the
Seventies," Queens Printer, Ottawa, 1969, Chapter 6.

Z9rice supports for butter and ski-m milk and powder, direct
subsidies for the whole mirk used j-n manufacturing, trade
embargoes on imports of butter and milk pwder all favoured
milk production, while the Temporary wheat Reserves Act, and.
cïiB quota policy, income tax exemptions and provincial- govern-
ment land clearing programs, all relate to wheat production.
See the Report of the Federal Task Force, Ibid., p. 166.
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TABLE )CI

PROPORTION OF COMMERCIAL FARMS CLASSIFIED BY TYPE OF FARM:
CANADA AND REGIONS, 1951, L96L and L97L

CATTLE,
HOGS,

DAIRY STIEEP I,IHEAT
FRUITS AND MI)GD

SMALL GRAINS VEGETABLES COMBINATION
1951-

Canada
Atlantíc
Quebec
Ontarío
Prairie
B.C.

Canada
AtlanËíc
Quebec
Ontario
Prairie
B. C.

Canada
AtlanËic
Quebec
Ontario
Praíríe
B .C.

L7 .4 26.7
24.2 23.6
36.5 22.2
26.3 40.7
2.8 2L.2

3l-.5 r4.4

22.4 24.5
29 .2 19.0
63.5 'Lr.z
29.1 4L.L
3.5 2L.4

26.6 L9 .4

2L.4 34.7
31_. 3 32.5
69 .9 L2.7
26.9 42.8
3.5 38.2

l-8.6 29 .r

29.2

0.4
4.s

60.3
2.9

196L

2.4
1-.8
2.O
4.6
0.1

22.5

2.8
3.4
2.7
5.6
0 .1_

22.5

3.0
4.6
0.8
5.9
0.l_

23.3

L7.9
30.9
30.5
Ls.4
13.5
8.3

11.8
2L.9
L3.7

7.7
L2.9
3.3

6.5
3.0
4.4
3.3

11.1
2.3

2L.9

0.4
44.L
1,.6

l_3.0

0.5
24.5
2.3

9.2
0.2
0.3
4.9

1-5.8
2.7

L97L
L4.0
0.3
0.8
7.9

23.O
4.6

i,.i

Source: Census of Canada Cat. lf 96-722, SepÈenber 1972.
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cattre (feeder cattre) production, and to reduce milk (dairy)
and grain (wheat) production, then a review of existing policies
relating to milk and graì-n production may be needed. Two sets
of policies may be needed to reduce the relative attractiveness
of producing milk and wheat and to encourâ.ge beef production.
Firstly it may be necessary to ¡:eview some or all policies which

appear to favour milk production (e.g. price supports for butter
and skim milk powder, etc.) or policies which favour wheat

production (e.g. canadian wheat Board quota policy, etc.).
secondly, nerff polici-es designed to provide adjustment grants to
farmers who enter beef production, especially in the initial
years, wourd be needed to provide the necessary encouragement

to boost beef productiorr'.3 rmprovements in crop yield techno-
logy especially in feed grai-ns would lead to l-ower costs of beef
production and make canadian beef more competitive in world
markets. A well organized and. carefully executed export market

development policy aimed at exploring all possible means of
expanding agriculturar exports would help to reap the full
benefits of productivity gains due to yield technology improve-

ments. rf properly harnessed, improvements in yield technology
would contribute effectively to productivity growth which is
necessary to bridge the gap between the 1eve1 of farm income and

the income 1evel of the non-farm sector. However, improvements

in yield technology alone will not be sufficj-ent for sustained
gains in productivity

3some provincial governments have instituted
vide credit incentives to farmers who switch
and livestock and this may partially explain
alluded to in Table XI.

programs which pro-
from grain to grass
the general trend
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Although significant gains in the adoption of machinery

technology were achieved, especially in the prairie region, the
analysis showed tlnat there is stirl room for improvements, and

partj-cularly so in the Quebec and Atlantic regions. The use of
machinery and equipment with greater performance and capacíty
would help to bring further gains in productivity, assumi_ng the
operation of feasible and economic farm units. The continuing
consolidation of smaller farm units , partiurlarly in the Atlantic
and Quebec regions, coupled with red.uctions in the agricultural
labor force would make the use of larger and more powerful, units
of machinery and equipment economica\. such farm size ad.just-

ments are a necessary prerequisite for improving the performance

of the agricul-turar sector, especially in the Atlantic and

Quebec regions where fatm size units are comparatively smaller.
rt must be observed, however, that the process of farm consoli-
dation although beneficial- also has social costç attached to it.
rndividual farmers who are displaced during the process have

heavy and of ten painful burdens imposed. on them. There j-s the

need to re-deploy or re-p1ace such displaced farmers or farm

families in productive economic activities. This implies that
government policies and programs must be designed and implemented

to ease the burdens of adjustments and re-placements in highly
productive jobs. Sueh government policies may include financial
assistance to farmers for farm consorj-dation; retirement and

labor mobility programs; investment in educatj-on and research in
crops and livestock, market development and production.
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Advances in yield technology must be matched by market

demand if they are not to aggravate àn alìeady depressed farm

income situation in Canadian agriculture. Cost economj-es

resulting from mechanJzation are achievable given larger farmer

units. This process requires heavy j-nvestments in 1and, machi- |

nery, equipment, and other farm inputs, and can be hampered by

the relatively high prices farmers pay for inputs from the

non-farm sector while they continue to receive low prices for
farm products. A1so, the movement of fatm labor from farms can

be further increased if some kind of re-training programs are

instituted in the various regions for farmers who may prefer to
cease farm production given alternative avenues where their
experience and energies can be put to a much more efficient use

with the minimum of hardship in the interim.

The study attempted to isolate sources of regional produc-

tivity in agriculture and to assess regional performance over the

period. It demonstrated that different regions derived their
growth from different sources, and that there.is room for further

i':-,' :i,,..::r' ,imprévements in all regions. While the study fairly well docu- i.:':ìr':;.::l
' : . , 

_ 
, 

- 
. : 

- 

: . : : . . : 

-

mented these changes , àt the regional level , it was silent on .:,:,i,::,,,,,,,,:

the 'forces' behind these changes. These forces (economic,' social
and political) which were at best alluded to, fell outside the

domain of the current study. The isolation and analysis of the ì,:.,.....:<
i,:i;.r.:ii.r:: :i;:il

forces behind these changes would require different data. Such

an analysis would be an interesting future study

L...r--:,:.:
ii r' ,j:¡ì: 

=l



LIMITATIONS OF THE STUDY

The majority of studies which attempt quantitative
meâsurements of theoretical concepts often do run into conceptual

and/or empirieaa problems. The present study is no exception,

and its shortcomings are discussed in the light of the extensive

f-iterature which exists on production function analysis and its
1l.r_mr_tatr-ons.

A. Conceptual or Specificatiôh Problems:

For the purposes of this study a Cobb-Douglas (C-D) type

production function was chosen because it is simple to use and

is applicable to the type of analysis envisaged in the study.

In its general form, the C-D production function assuming a

neutral technological change can be expressed as shown below:

l-05

xbn

abiYt= a(t) T xi

where,

*rot = *rot 
"ro'

i ,.'.,,''r,;'.,

The fol-lowing points are raised in relation to the above ', :,.

;., ¡:.:: l:'¡
postulated production funct ion: '::::;: 

; : '

( i) The primary shortcoming of the above formulation is
tl:at the traditional least-squares (OLS) method cannot be applied

1A ve"y thorough discussion of specification issues is presented
by M. Nerlove, "Estimation and rdenti-fication of cobb-Douglas
Production Functions,t' Chicago, Rand McNally, 1965. Also a
revi-ew and extensive bibliography has been done by A. A. walters,
"Production and Cost Functions: An Econometric Survey, "
Econometrics, VoI. 31, No. \-2, Jan.-April, 1963, p. 1-66.

,-'...'.': ,' ':. : ^:
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to the function to obtain reliable empirical production function
estimates (or production elasticities). This is because of the
problems of multicollinearity among the numerous independent

variables, which results in biased parameter estimates if the
OLS technique is used d,ireetly .2 This problem is even more

serious in a disaggregated analysis such as \ryas attempted in
this study.

(ii) For the purposes of the present study, àfr indirect
approach was employed to circumvent the multicollinearity prob-
1em. This second approach'is based solely on the hard assump-

tions that economic equilÍbrium is reached, if not in the short-
run, at least in the long-run. This J-mplies the existence of a

static economic setting where observed factor shares are equal
or proportlonate to equilibrium factor shares. This assumpt1on

implies ttrat the formulation used here J-gnores gradual changes

and lags in resource allocations. Observed factor shares àTe

thus equated to production elasticities. However, in a dynamic

situation factor shares are 1ikely to change significantly over
time, and this is probably the case in agriculture.

(iii) Attempts to modify the posturated production
function to make it more applicable to dynamic economic setting
have problems and disadvantages. Although such a modification
has the advantage of making provision for 'optimal' equilibrium

i::.: .i 'r,.:
,t :.: .

r.. .1,. :;

2Fourteen independent variables were
gate conceptual framework employed
Table 1-A)

specified in the disaggre-
in this study (see Appendix

i' 1,.'.: i:
i:.1: :
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faetor shares by allowing for gradual change and lags in resource

allocation, ". . .problems of i-nterdependence among statist í.eaJ-

estimates of returns to scale, technological change, and capital
o

restrictions. . ." are encountered."

a) Returns to scale in a C-D type production function àTe

measured by the sum of the production elasti-citi-es Cå orr.t
Decreasing returns to sca1e, constant returns to sca1e, and

j-ncreasing returns to scale are depicted by a sum less than,

equal to, or gteatet than one, respectively. The present study

assumed perfect equilibrium conditions, and therefore equi-librium

faetor shares were substituted for production elasticities.4

Greater individual faetor shares have the following implications:

a) greater returns to sca1e,

b) greater contr.ibution imputed to individual resource

inputs, and

c) smaller rrresidual" or other technological change.

In this analysis, factor shares àre freely determined as the

ratlo of input cost to output returns. This means that returns

to scale were freely determined statistically as opposed to

"a-priori" information, or constant returns to scale formulation.

B. gmpirical or Data Pr :

Added to the problems of specification of a production

function, such as those discussed above, are the problems

related to empirical or data issues. In agriculture, data

3Auer, op. cit.
4S.u Append.ix Tables 1 - A to F.
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problems arj-se mainly as a result of non-market transactions
which are a characteristic feature of the industry. In the
words of Auer,

f'farm tea'L estate, machinêTy, equipment, crop and

åå;:;;? i5"' ï;"tl :"å::, ïi,läii';'iä;*" 1'3ä,3åå.",
or sale or other form of market transaction...A
large part of the resource inputs used...is not
bought in the market place, and. some of the "þy-products't, are not sold in the market Þlace".5

, The existence of these non-market transactions , patticularly
in agriculture, poses d.ata problems when it comes to deriving

.l; the factor income shares of fatm labor and capital inputs
directly from labor earnings and capi-tal expenditures. This

means that some indirect method must be employed to obtain

, "ecessary d.ata for empirical analysis. Market prices are gener-

ally used to impute lncome derived from labor and capital stock,

, und this is the approach adopted in the present study. Ih this
study, for example, labor's income j-s measured in terms of total
labor employed in agriculture paid at hired labor market wage

rates, even though the bulk of farm labor is family labor and is
l: not paid at this imputed wage rate. The cost of capital,

, ffieasured by interest payments on capital stock, is estimated on

investment in capital stock related to machinery and equipment,

land and. buildings, and. livestock and. poultry. Average yields
, on Government of Canada bonds were used to measure interest

payments (cost of capital) on all farm capital stock. However,

it is possible that only part of the mortgage may attract

5Auer, oþ. cit. , p. 85.
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interest payments. This method of using market pri-ces to impute

income to labor and capital i-nputs may result in problems of

over-estimation or under-estimation. This implies that greater

or smaller proportion of the overall growth in labor producti-

vity may have been imputed to eapita] inputs, and adjustments

to the labor force, and therefore a smaller or greater propor-

tion to "other technological changes".

It must be borne in mind that all estimates of labor

productivity were computed in terms of gross real output per

worker. Estimates based on net real output per worker would

have provided results different from those obtained in the

current study.

i]::
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APPENDIX A

AN ANALYSIS OF CHANGES IN SELECTED STATISTICS,

_ gaNaoa g REcIoNs, 195

:

' As a prelud.e to the analytical review presented in the

introductory chapter of this study, changes in a number of
selected statistics were computed and examined. The object of

this exercise was to. examine the direction and magnitude of

changes in output per worker and certain key input categories
iI with a view to determining whether or not any direct trend

relationship exists between labor productivity (i.e. output per

worker) and any of the selected input categories. The selected
I

I inpr.r.t categories were, farlm real estate expenditures per worker,

meehanization expenses per worker, crop input expenses per

, worker, and livestock input expenses per worker.

The changes which are measured using 1950 as base year,

' are presented in the tables that follow

(a) Farm real, estate expenses per worker 
:

Canada Atl-antic Quebec OnËario Prairíe B. C.

(Thousands of consÈanË. dollars)

L974 LeveL (Lù 3132 L625 23oL 3205 3072 557L

l-950 l-evel- (L1) 524 344 301 5l-8 697 685

Lz-LL g9 14 9_.64_ s ._19. 3.4L l-L3.
lr'!l:..:j.ta:¡::

L1

:J ,¡: l:..
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(b) I"trechanization expenses per worker

Canada Atlantic Quebec

(Thousands of
OnËario Prairíe B. C.

L974 LeveL

1950 level

Lz-Lt

1974 level (t2)

1950 level- (t1)

Lz-Lt

1974 Levet (t Z)

1950 1evel (1,1)

Lz-Lt

2933 L707

738 34L

constant

2549

62L

3.10

do11-ars)

3604 27t2

L200 61_1

2.09. 3.44_

(t 2)

(r1)

ry

t_830

424

3.32

4.01-

2.80

43L7

L047

3.12

829

22L

2_.Zs

3.J2

4066

790

_t.ls_

consËant

1086

L72

å.x

dollars)

742

66

L0 2!_

B.C.

2;67

L1

(c) Crop input. e>qpenses per r,rorker

Canada Atlantic Quebec OnËario Praírie

L974 Lever $2)

1950 level (t1)

Lz-L:_
þ_.51_ 2.34

(d) Lívestock ínpuË e>rpenses per worker

7L2

L94

818

108

(Thousands of

77L 679

23L 73

8. 30
L1

Canada Atl-grËic Quebec Ontario Prairie B.C.

(Thousands of constant do1-1-ars)

L657 2L95 2689 1116 3L99

436 438 764 L79 799

L1

Atlantíg Qgebec
(Thousands of

ontarÍo Prâirie B.C.
constanË dollars)

2.52 5 .23

6797 5702

L646 1506

3.13 2.97

3.00

7090

L704

3.L6

(e) CapÍlal per worker*
Canada

59L2

L332

3.44

Capital Ís mâde up of expendítures
expenses and l-ivesËock expenses.

L1

on mechanízation, crop
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(f) OuËpuË per worker (1abor productivity)

Canada Atlantic Qgebec Ou'tàrio Prairie B.C.
(Thousands of constant dol1-ars)

L974 Levet (rù 9505 6083 6s80 LL327 9855 LL982

l-950 lever (Lr) 2600 1950 1583 3087 2954 3625

Lz-LL 2:65_ 2.L2 3.46_ ry 2.34_ Z.3o_

':: :::.1

The results indicated significant regional changes and differ- '"""i''

ences in the Ievels of resource inputs per worker. By fat the 
',:','

most dramatic changes and regional differentials occurred in
the input categories of farm reat- estate and crop input expenses

i,Changesinfarmrea1estaterangedfromahighof7.l3times
iits 1950 1eve1 in British Columbia to a. Iow of 3.4I in the 
i:.

Prairie region. Although the regi-on of Quebec had the lowest ]'
i

tevel of farm real estate per worker i-n 1950, the region 
f

achieved the second highest change j-n this input category during :

Ithe period being considered.

The Prairie region although havj-ng the highest leveI of ',;,,,":,; ,;;,

meehanization expenses per worker in both 1950 and LgT4, 
i;1,,'.:;:,':,,,.

experienced the lowest change in this input category, while the ":":".::

Atlantic region recorded the highest change in mechanization

expenses per worker employed in agriculture. Quebec with the 
r..,,,.,:,,.,

lowest leve1 in this input category in 1950 also achieved the ¡1,''',.:1''.

lowest change for the period.

ChangesincropinputexpenSeSperworkerweremore

dramatic, especially in the Prairie and the Quebec regions, and

showed significant regional d.j-fferences. Incidentally the two ; ,,,--,

L1
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regions, Quebec and Prairie, which experienced the highest change

in this input group, also had the smallest base year values.
The Ontario region ranked third in significance of the changes

in the crop input expenses per worker category. Changes in live-
.''
¡ stock expenses per worker during the perì-od, followed a similar
: pattern as crop expenses, with the highest changes occurring in

the Praj-rie and Quebec regions.
: An observation of capital expenses per worker showed the l1,r..','

highest change during the period was in the Quebec region with
j : ..ì..'1.. .j ll:::.'....',l the rest of Canada being more or less at par. Quebec, ho,ivever, r:: r'1:'

had the lowest base year value i-n capital expenses per worker.

i 
t" 1950, output per worker \ryas lowest in euebec, while 

:

i gritish Columbia had the highest base year value of output per:-
r worker. However the changes in output per worker showed that l

:

iÌ
i Auebec ranked number one whilst showing no significant differ- 

]

i ences among the rest of the regions. However it must be stated
li
i tfrat in computing the above statistics only extreme values àr.e

i used, and these values may favour some regions. Using selected : ì

_.,' ._ 
t. 

,'.

' period.s to compute output per worker 1eve1s also showed Signi- '.': ',1

'. t.:t.' f icant differences in absolute levels among regions (see Table .!',:;r.

I of this study). The most important observation to be made

from the various statistics computed above is that different

j input categories changed at different amounts in the different , ,
' '1-

regi-ons. No specifie pattern of relationship appears to exist
between output per worker changes and increases in a partj-cular

: input category. Different regions owe growth in output to
growthindifferentinputcategories.ThusameaSureofovera11

i'-:'. ' I
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growth in output per worker should include not only the changes

i-n resource inputs per worker, but also the relatj-ve importance

of each resource input in total output. while the use of'range
estimates' may provide reasonable estimates for a cursory review,

more accurate and realistic estimates may be obtained by nar-
rowi-ng down the range as much as possible as was done in this
study.

':'

it:::,
l¡"..::
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APPENDIX B

STATISTICAL ANALYSIS OF FACTOR SHARES,

CANADA AND REGTONS, 1950-1974

The approach employed in the current study for the empir-
j-ca1 estimates of labor productivity trends and components of
growth assumed that producti.on elasticities remain unchanged

over the period considered. Production elasticities are there-
fore represented by constant , average-annual- factor shares.

Thus, for example, the factor share of labor for Canada is
estimated to be a constant, average-annual value of .338 for
the period 7950-1974. The study also assumed optimal resource

use under perfect equilibrium conditions where all resources

are paid the equivalent of their marginal productivities. In

the real world, hovrever, there are usually adjustment lags

between obserrled and optimal resource use. Therefore an approach

which aI1ows for changes in production elasticities over time

as well as adjustment lags in resource use may be more realistic.
If distributed-Iag analysis is used it may be postulated that
resource use in agriculture adjusts towards, but does not reaeh,

equilibrium. According to Tyner and Tweeten it may be assumed,

that the employment of a" factor (expenditure on
faetor) tends towards an equilibrium as indi-
cated by the adjustment equation

bt-bt-I=g(bo-bt-r)

where,
b1 is current factot share,
bt-t is lagged factor share, and.

iJ : ;r..ì:i: i

i.,r,, . t:,.1.;
t ::,:ji, ::: i
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bo 't...is the current equilibrium factoy share,

3äi'i'#'l*',":ä:n?í'"':å ;i"?såTrtment 
to

The assumption made in the present study seems to imply àn

instantaneous adjustment process. However,

likeIy to change over time and resource use is 1ike1y to move

continuously towards equilibrium. If factor shares change sig-
nificantly over the period of the study, then the model used may

be unrealistic. For these reasons it was decided to test statis-
tically the fol-lowing hypotheses:

( i) that "optimal equilibrium factor shares change
signif i-cantly over time, and

(ii) that significant adjustment lags exist between
actua1- and optimal expenditures on resource time.

In short, the observed factor shares are tested statistically
for trends and adjustment Iags. For this analysis the distri-
buted-lag model postulated by Tyner and. Tweeten above is
modified following Auer's example as shown be1ow.3

If optimal facrt,or shares (bi) of individual resource

inputs changed gradual,ly over time, such a change can be repre-

sented as follows:
obi=bi+ait

lTyner and TWeeten, op. cit.. p. l-462.
2t¡io.
3S.. Auer, op. cit., þ. 50.

". . .the process of adjustment is not instantaneous :

because of risk, uncertainty, technical restraints,
institutional rigidities, and psychological resis-
tance to change..."o

rn àn industry such as agriculture, factor shares are more 
1,.r,
...:_

'r:-i'1_1r.rl
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il,

and in conjunction with the ad.justment equation

bit - bir=1 = sr(bT - bit t) + e

the actual faetor share may be expressed as a functi-on of optimal
factor shares (b?) which, in relation to a certain base year 

,.i,,,,,
value (bi) , ehange gradually àt a rate of ai and adjust annually :'::::

to the difference between actual and optimal expend.iture on

resource use at the rate gi as expressed in the regression
equation below' '-,' .':,',

¡:"'t ¡': 
'bit = Ebit-l + 81ait + (I-g)bit-f + e

where e is an err"or term

The significant coefficients obtained from the above

regÏeSsionequationaTethenusedtotesttheh5rpotheses.If

the coefficient ai of the time-trend variable turns out to be

statistically significant, it implies that factor shares changed
lsi-gnificantly over the period and. the f irst hypothesj_s is
j

accepted, otherwise it is rejected, in which case the model used i

in this study is a fair approximation of reality. The second 
| '

,

hypothesis is acceptable if the coefficient of the lagged factor i:¡.lr.,,,.,¡,

shares turns out to be statistically signif icant 
l-t,-
...,,.j,,,.,.,,,

The regression coeffj-cients for the individual resource ¡;"""'':'

inputs for Canada and the various regj-ons are presented in this
Appendix.

i:'::ì'::::: : :Almost invariably for all regions, in the majority of 
,,,.,.

cases adjustment lags turned out to be statistically signific ant,
whi1etrendswereeithernotsignificantoratbest1esssigni-

ficant than adjustment 1ags. Thus although the tests indicated
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significant Iag 'þe1çssr actuar and optimal expenditures on

resource use, they, however, demonstrated tlnat j-n most cases

factor shares did not change significantly over the period

cons idered.

i:;..1 .,: :.. .

r-:r:"rì,¡ I

i :r:. : ': :i



LL9

REGRESSION COEFFICIENTS

OF DISTRIBUTED-LAG FUNCTIONS OF T'ACTOR SHARES

CANADA, L950-L974

The fol-l-owing footrrotes appl-y Lo al-l- the tables ín Appendix B:

**, *, represent L1/" anð, 57" LeveL of signifícance respecËively.
t(1) R- and D!ü are mulËíple correlaËion and Durbin-trIaËson statistics. TLre,

DtrrI sËatisËics are likel-y Ëo be biased. See Zvi Grilíches, "Distrihuted
Lags: A Surveyr" Econométrica, VoL. 35, No. l-, (January L967), p. 46.

(2) Trend coeffícienËs are adjusted by a factor of 100.0.

Labor
Capital and Material Inputs

Land and Buil-dings
Interest on real estate
Depreciation on buildings
Taxes on real- estaËe
Building repaírs

Machinery
Interest on capital stock
Depreciat,ion
Machínery operaËing expenses

Crop Yíeld Inputs
Fertíl-izer and line
Other Crop Expenses

LivesËock Yield Inputs
InËeresË on capiËal stock
Feed, purchased
Other l-ívestock expenses

Miscel-laneous operatÍng expenses

Regression Coef fíci"rrt" (1)

DI/ü tr"nd(2) Lag

-. 36*

.31ik
-.02
-.03

.01*

.03
-.03
-.00

".02
.02

.0 8*t

.11**
-.01

.03

-'z

.80

.92

.84

.42

.45

.78

.56

.38

.87

.77

.80

.60

.82

.48

1_.33

L.6L
L.34
1-.90
L.7L

1_.83
1.83
1.68

r.62
L.73

L.63
L.79
r.72
l_.63

.5 3**

.63**
1.09**

.66**

.31

.63**

. 85**

.60**

.78**

.79**

?r*
.00

1.08**
.59**
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REGRESSION COEFFICIENTS

OF DISTRIBUTED-LAG FUNCTIONS OF FACTOR SHARES

ATT.Æ{TrC REcrON, Lq5O-L974

ne gression coef fícÍents (1)

R2 tr.od(2) Lag

Labor
CapíËal and Material- InpuËs

Land and Buil-díngs
IiËerest on real- estaËe
Depreciatíon on buildíngs
Taxes on real estaËe
Buildíng repairs

Maehínery
Interest on capital sËock
DepreciaËion
Machinery operaËing expenses

Crop Yield InpuËs
FerËílizer and líme
Other crop el enses

Livestock Yíeld Inputs
Interest on capital stock
Feed, purchased
OËher l-ivestock expenses

Mis cel-laneous operating expenses

.89

.20

.53

.56

.83

.55

.53

.49

.36

.53

.74

.73

.82

.15

L.96

1-.86
1.80
2.24
2.24

1.89
2.OL
L.82

1_. 88
1. B0

L.63
L.99
1. 84
1.89

-.33 .62**

..22** .49**
.02 .27

-.18 .77*x
-.00 .75**

.03 .70**

.01 .67**

.l_1* .36

.00 .60**

.05* .40*

.05** .37x

.33** .2L

.00 .93**

.00 .34*

**, *, represenË L7" and 5"Á 1-eveL of sígnificance respectivel_y.
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REGRESSION COEFFICIENTS

OT' DISTRIBUTED-LAG FI]NCTIONS OF FACTOR SHARES

QUEBEC REcrON, L95O-L974

2
R

Regression Coefficients (1)

Dtr{ rr.od(2) Lag

Labor
Capi-ta1 and MaËerial Inputs

Land and Buíldings
Interest on real esËaËe
Depreciation on b uíl-din gs
Taxes on real estate
Building Repairs

Ilachinery
InËerest on capital stock
Depreciatíon
Machínery operaËing expenses

Crop YÍeld InpuËs
Fertílizer and l-íme
OËher crop expenses

Livestock Yield Inputs
InteresL on capital_ stock
Feed, purchased
Other Livestock expenses

Miscellaneous operaËing expenses

.82

.85

.76

.84
.83

.68

.68

.33

.78

.6L

.75

.50

.92

.94

L.79

1.86
2.OL
2.03
l_.80

1.61
L.49
1 .89

1. B0
1. 93

L.21_
1.90
l-.90
2.O2

-.94** .29

.03 .61-**
-.01- .89**
.06* .60**
.1,7* .43*

-.01- . g4**
-.01 .96**
.01 .47*

.04* .57**
, .03 .92**

.06* .45*

.05 .63**

.00 . gg**
-.01 .91**

**, *, represent L7" and 5i[ Level of sÍgnificance respectÍvel-y.



L22

REGRESSION COEFFICIENTS

OF DISTRIBUTED.LAG FI]NCTIONS OF FACTOR SHARES

ONTARTO REcrON, L950-L974

*'z

Regressíon Coef ficients ( 1)

DI^I rt.rr¿(2) Lag

Labor
Capital and luÍaterial InpuËs

Land and Buildíngs
Interest on real- estate
Depreciatíon on buildÍngs
Taxes on real esËate
Building repairs

I4acfrrinery
InËerest on capítal- sËock
Depreciatíon
Machinery op eraËiig expenses

Crop Yield Inputs
Fertilizer and lime
Other crop e)<penses

LÍvesËock Yield Inputs
Interest on capital- sËock
Feed, purchased
Other livesËock expenses

Mis cel-l-aneous op eraËíng expenses

.81

.94

.90

.28

.30

.07

.78

.29

.67

.70

.7L

.07

.65

.89

L.64

1.33
1.39
2.24
1-.98

0.77
L.92
1. 84

1.98
1. 95

1.38
L.87
L.75
t-.81

-.45xx .43*

u37* .60**
.00 .86**

-.03 .57**
.01_ .28

-.07 -.2L
-.02 . B9**
.01_ .50**

.01 .72**

.04* .78?!r*

.05* .40*

.03 .15

.o2 .59*
-.02 .88*

**, *, represent l"/" ar.d 5% LeveL of signíficance respecËívely.
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REGRESSION COEFFICIENTS

OF DISTRIBUTED-LAG FI]NCTIONS OF FACTOR SHARES

PRATRTE REcrON, Lg50-L974

2
R

ne gression coef ficíents ( 1)

tr.o¿(2) Lag

Labor
Capital and Matería1- Inputs

Land and Buíldíngs
Interest on real est,ate
DeprecíaËíon on buildings
Taxes on real esËate
Building repairs

Machinery
Interest. on capital stock
Deprecíation
Machinery op erating expenses

Crop Yíe1d Inputs
Fertil-izer and l-ime
Other crop e)ipenses

LivesËock Yield Inputs
Interest on capiËal sËock
Feed, purehased
Other lívestock expenses

Miscel-l-aneous operating expenses

.51

.84

.7L

.29

.78

.64

.37

.2L

.90

.76

.77

.90

.81

.35

L.57

L.79
L.97
L.77
L.74

1. 86
l-. 85
L.79

1_.38
L.71,

1.81-
2.22
L.45
L.82

-.27* .4gx

".34 .63**
-.01 .95**
-.L2** -.02
.03** .29

.06 .55**
-.o4 .70**
-.04 .47x

.o4 .75**
.04** .36

.l_l_** .29

.09** .26

.01- .68*

.o2 .L2

**, *, represent 1% and 57" l-evel of significance respectíve1-y.
\
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REGRESS ION COEFFICIENTS

OT' DISTRIBUTED-LAG FI]NCTIONS OF FACTOR SHARES

BRrrrsH coLItMBrA REGTON, Lg50-L974

R2

negression Coefficients (1)

DI,Í rt"rrd(2) Lag

Labor
Capital and Material InpuËs

Land and Buil-dÍngs
InteresË on real- estate
Deprecíation on buildings
Taxes on real estaËe
Buil-ding repairs

Maehínery
Interest on Capital- SËodr
Depreciation
I4achinery operating e)4)enses

Crop Yiel-d Inputs
FertilíÞer and lime
Other crop e4penses

Livestock Yield Inputs
Interest on Capital stock
Feed, purchased
Other livesËock expenses

Míscel-laneous operatíng expenses

.20

.92

.85

.46

.59

.87

.74

.77

.L9

.38

.49

.L2

.03

.L2

L.7L

L.s4
L.4L
L.02
1_. 38

L.70
L.82
1.78

2.L2
L.49

1.85
L.96
T.99
2.05

-.11

.48*

.o4

.00

.02*

.04
-.01_

.06*

-.00
.01

.09**

.15

.09

.01

.39*

.69**
.5 7**
.7L*x
.77**

.59**

.96**

.6 3**

.42*

.74x*

.08

.L6
- .05

.31-

Ì.t ;. ::

l'.' | :'..

**, * represent L% anð,57, LeveL of significance respectively.
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APPENDIX TABLE 1-A

PRODUCTION ELASTICITIES :

(CURRENT FACTOR SIIARES ESTIMATES)

ALINUAL AVERAGES, 1950-1_974, CANADA

Resource DescripËion: h

LASOR INPUT

CAPITAI INPUTS:

Land and Buildings
Interest, on real- esËate

Depreciation on buíldings
Taxes on real estaËe

Buildíng repairs
Mechanization

Interest on capítal stock
Depreciation on madrinery

Machinery operatÍng expenses

Crop Yíeld Inputs

Fertílizer and l-ime

Other crop expenses

Livestock Yiel-d InpuËs

InËerest on capÍËal stock
Feed, purchased

Other livestock e)<penses

Miscel-l-aneous operaËíng expenses

*t

X2

X3

x4

x5

k
x7

x8

&
xto

xtt
xtz
xt¡
xt+

.338

.426

.248

.1_38

.032

.05 8

.020

.224

.037

.077

.11-0

.046

.o25

.02L
':L24

.024

.l_00

.015

.032

I r::.1:'i

la:l:r:r::r:

source: Based on data from sËaÈistics canada, (see Appendíx Table 44, and

Appendíx Tab1e 7A).
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APPENDIX TABLE 1.-B

PRODUCTION ELASTICITTES :

(CURRENT FACTOR SHARES ESTIMATES)

aNNUAT A\ßRAGES, 1950-l_974, ATLAÀTTrC REGTON

Resouree DescripËion: q
,. _,_....'i

i:'-:' :.:LA3OR INPUT

CAPITAL INPUTS

Land and Buildíngs
r. InËeresË on real estate

Depreciation on buil_díngs

Taxes on real estate
Buílding repaírs

I4echanízation

Interest on capiËal_ stock
Depreciation on machinery

Mactrinery operaËing expenses

Crop Yield Inputs
Fertil-izer and lÍme
Other crop expenses

LivesËock Yiel-d InpuËs

Interest on capítal_ stock
Feed, purchased

Other l-ivestock expenses

lufiscel-l-aneous op erating expenses

x1

X2

x3

X4

X5

%
x7

Xg

&
xto

xtt
xtz
xt¡
xt4

.496

.476

.L92

.092

.036

.030

.034

.180

.033

.o52

.095

.09 3

.59

.034

.r7 4

.o2L

.L46

.007

.o29

Source: Based on

Appendix

data from StaËístics
Table 7-B).

Canada, (See AppenúÍx Table 4-8, and
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APPENDIX TASLE I-C

PRODUCTION ELASTICITIES :

(cups¡ur FAcroR SHARES ESTTMATES)

AIINUAL AVERAGES, 1950-t_974, QUEBEC REGION

Resource DescrípËíon: Xi

LABOR INPUT

CAPITAI, INPUTS

Land and BuÍldíngs
Inüerest on real_ estate
Depreciatíon on buil_dings

Taxes on real estate
Building repaírs

MechanizáÉíon

ïnterest on capiËal_ stock
MachÍnery depreciation
IfachÍnery operaËing expenses

Crop Yield InpuËs

Fertilízer and lime
Other crop el<penses

Livestock Yield Inputs
InËerest on capiËal stock

Feed, purchased

Other livestock expenses

Mis cellaneous operating expenses

x1

X2

X3

x4

x5

x6

X7

xB

X9

xto

xtt
x::z

xt3
xt4

.492

.454

.263

.030

.051-

.082

.1_00

.L02

.036

.031

.035

.050

.028

.o22

.257

.028

.220

.009

.04s

Source: Based on data from StatisËics Canada, (See Appendix Table 4-C, and

AppendÍx Table 7-C) .
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APPENDIX TABLE l-D

PRODUCTION ELASTICITIES :

(CIIRRENT FACToR SHARES ESTTì4ATES)

AI{NUAL AVERAGES, 1950-1974, ONTARTO REGTON

Resource Descríptíon: &.

LABOR INPUT

CAPITAI INPUTS

Land and Buil-díngs

InteresË on real- estaËe

Deprecíation on buildings
Taxes on real esËate

Buil-ding repairs
Mechanization

Interest on capital_ stock

Machinery depreciation
lfachinery operating expenses

Crop Yíeld Inputs
FerËílizer and lÍme
Other crop e).penses

Livestock Yíe1d Inputs
InteresË on capiËal stock
Feed, purchased

Other f-ivestock expenses

Iulis:cel-laneous operaËing e)rpens es

X1

X2

x3

x4

x5

x6

X7

Xg

xtt
xtz
xt¡
xr4

.299

.497

.257

.L42

.041_

.048

.026

.L78

.035

.056

.087

.064

.o37

.027

.zLT

.o25

.l-51_

.035

.o44

b
xto

:::::!:a.
'. -: i; :-

Source: Based on data from StaËistÍcs Canada, (See Appendix Table 4-D and

Appendix Table 7-D).
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APPENDIX TABLE ].-E

PRODUCTION ELASTICITTES :

(CT]RRENT FACTOR SHARES ESTIMATES)

aNNUAT AVERAGES, 1950-l_974, PRAIRIE REGION

Resource Description Xi

LABOR INPUT

CAPITAL INPUTS

Land and Buildings
Interest on real esËaËe

Depreciation on buildings
Taxes on real esËate

Building repairs

MechanizaËion

InËerest on capiËal stock
Machinery depreciation

Mactrínery operaËing expenses

Crop Yiel-d InpuËs

Fertilízer and lime

Other crop expenses

Livestock Yíeld Inputs
InteresL on capital sËock

Feed, purchased

Other lívestock expenses

Miscellaneo.us operating expenses

\

X2

x3

x4

X5

X9

xto

xtt
xtz
xtg
xt+

.325

.427

.282

.L64

.02s

.079

.01-4

.304

.049

.108

.L47

.o37

.0L7

.020

.061_

.027

.028

.006

.025

%
x7

Xg

Source: Based on

Appendix

data from StatisEics
Tabl-e 7-E).

Canada, (See Appendix Table 4-E and
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APPENDIX TABLE 1--F

PRODUCTION ELASTICITIES :

(CI]RRENT FACTOR SHARES ESTI},IATES)

ANNUAL AVERAGES, 1-950-1974, BRITTST{ COLUMBTA REGTON

Resource Descriptíon: Xr

LABOR INPUT

CAPITAT, INPUTS

Land and Buildíngs
Interest, on real- estate
Depreciation on buildíngs

Taxes on real esËate

Buildíng repaírs

MecTranization

Interest on capital- stock
Machínery Deprecíation
Machinery operaËíng et<penses

Crop Yield kipuËs

Fertilizer and líme
Other crop expenses

Livestodc Yield Inputs
Interest. on capiËal sËock"

Feed, purchased

0ther livestock e)<penses

Miscellaneous operatíng expenses

x1

X2

x3

x4

X5

&
x7

Xg

&
xto

xtt
xtz
xtg
xt4

.275

.408

.279

.L84

.o43

.038

.014

.L45

.028

.o45

.o72

.045

.ozL
.024

.189

.02L

.1-55

.013

.o29

'': - 1_ ll'.-l

Source: Based on data from Statistícs Cærada, (See Append:ix Table 4-F and

Appendix Table 7-F).
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APPENDIX TABLE 2

AVERAGE ANNUAL GRO!.ITII RATES OF RESOURCE INPUTS,

CÆ\TADA At{D RÏGIONS, L95O-L974

&
Resource InpuË:' Annual percentage change

\

xl

X2

x3

x4

X5

%

x7

Xg

&

Canada AÈtän:EÍg

-3.46

4.96

-0.79

-L .80

0. 60

5 .79

L.25

L.24

0. 28

5.00 ,

5 .33

L.42

2.40

2.94

Quebec

-2.79

5.O4

o.64

-0. 09

2.49

5.37

2.00

4.29

2.7L

L4.77

8.4s

L.25

4.21

3.22

Ontario Praírie Brítísh Col-unbia

-3.38

, LL.99

3.L2

L.L4

4.83

7.33

2.44

4.s0

4.07

5.43

TL.O2

4.04

5.08

4.67

xtt

xtz

xt¡
xt4

-2.20

8.56

2.L0

-5.18

3.56

6.6L

L.72

2.47

6.22

8.22

9 .49

2.05

3.L2

3.53

-2.24

7 .96

3.55

-0.19

2.75

6.4L

2.63

1.95

4.6s

8.39

8. l-7

1,.67

5.29

3.83

-1 .55

7.97

L.22

-l_.1_8

5 .1_8

6.67

L.54

L.67

L9.28

8.2L

l-2 .88

4.87

3.93

2.34

xto

Source: Based on daËa from SËatistics Canad.a, (See Appendix Tabl-es 5 (A-f),
and Appendix Tables 7 (A-F) ).

* Resource ínpuËs xl........xt4 are as speeifíed Ín Appendix Tabl-es 1 - A;:Ëo,,F.
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APPM{DIX TABLE 3

DISAGGRXGATE COMPONENTS OF GROI,üTIJ IN AGRTCI]LTURAI

LABOR ?RODUCTIVITY, l_950-L974, CAIIADA AND REGIONS

Resource Input: Average annual- percentage chærge

4

xl

X2

x3

X4

X5

x6

X7

Xg

b
xto

Canada

L.46

l-.18

0.07

-o.25

0 .07

o.24

0.1_3

o.L7

0.16

o.t7

o.23

0.2L

0 .05

0. 11

Atlantic

r.74

o.46

-0. 03

-0.05

0. 02

0. 19

0.07

0.L2

0.02

o.L7

0.L1-

o.2L

o.02

0. 09

Quebec

L.42

0. l-5

0 .03

-0.01-

o.25

0.1-9

0.06

0. 1_5

0.08

0.32

0.24

0.28

0. 04

0.14

L.57

L.25

0. 15

-0.01

0.0 7

0.22

0 .1_5

0.t7

0.L7

0.23

o.20

0.25

0. 19

0.17

l_.05

1.31-

0.03

-0.09

0.07

0.33

0.t7

0.25

0.33

0.16

0. 35

0. 1_4

0.o2

0.06

2.45

2.2L

0.13

0.04

0.07

0.20

0. L1

o.32

0.09

0. l-3

0.23

0.63

0.0 7

0.1-3

OnËarÍo Prairie Brítish Col_rmrbia

xtt

xtz

xtg

xt+

source: Computed from Appendíx Tabl-es I (A-r') and Appendíx Table 2, usíng
Tayl-orf s expansíon.

* Resource inputs Xl.....Xt4 are as speeified previously; È : :1,!,



YEAR
LAND AND BIIILDINGS

L234
Interest B1dg. Taxes Bldg.

Deprec. Repaírs

1950
195L
L952
1953
t954
1955
1-956
L957
1958
t959
1960
196r_
L962
L963
L964
1965
L966
L967
1968
L969
L970
L97L
L972
L973
L974

L39,629 62,594 L66,690 44,206
L78,606 65,6L7 L84,922 53,165
203,498 68,1_38 20O,7L4 50,235
236,729 75,489 L79,t52 59,310
L98,476 76,548 l-54,070 56,2O5
204,892 82,43L t77,790 55,268
246,0L0 87,563 L86,432 60,384
290,L69 90,927 L73,726 54,977
306,8L6 98,707 L82,620 60,834
388,188 104,5L7 l_90,804 67,609

. 4L9,577 103,2L3 2L3,727 68,032
434,472 LL3,326 204,04L 68,006
458,573 LL7,2L5 232,893 73,395
490,638 L23,372 258,337 77,4L3
552,994 L34,2OL 248,932 79,183
6L5,652 L48,2O4 27O,99L 85,072
748,225 L64,O97 304,664 l_00,861
880,793 181_,758 285,733 103,485

1, L35,507 t99,47L 305,738 ].02,L22
L,260,278 208,453 3L4,879 99,95L
L,324,004 208,693 295,778 92,875
L,L73,692 2LL,9L7 292,Lt7 |.L?L,ZLL
r,257 ,058 2L9,999 293,424 154,011_
r,534,024 258,L78 356,976 L82,626
2.309.772 294.432 346.790 2L8.37L

APPENDIX TASLE 4-A

RESOURCE INPUTS TN AGRTCIJLTI]RE

cAti¡ADA, L950-L974
(in thousands of current doll-ars)

MACHINERY

s67
Interest Deprec. Operating

Expenses

43,540 157,183 267,060
65,298 L8L,I32 285,987
75,180 L97 ,L75 306 ,72L
80,823 2Ll,8g8 32O,L2!
74,8LL 230,504 3l_4,011
74,2L8 226,243 329,065
85,100 225,748 35r,Lg4
96,753 238,04]- 364,2O2
97,L59 247,O85 37O,297

L20,965 255,81_8 388,615
L32,6L4 265,059 399,743
t26,224 266,820 392,345
L32,545 276,706 4O2,758
141,870 293,28L 423,463
l_54,189 3L6,77L 443,749
L66,099 345,2L2 464,5L4
203,349 378,L62 495,560
22L,L58 420,450 516,020
265,268 458,541 535,704
304,604 483,284 558,884
297,362 506,910 573,L87'
240,L5L 44L,732 674,679
274,900 463,098 735,974
311,337 499,952 850,303
424,829 592,L84 L,LL6,9L7

Agricultural Statistics, Part II-Farn Incone,
Aprl1--June, L966-7975.
* Correspondlng colunns in Appendix Tables 4

colunns of Appendix labLes 4 (B-F), are as

trtls 1

CROP INPTITS

89
Fert. and Other
Lime Er<penses

and (1

40
45
49
56
54
5t_

52
54
59
66
69
80
86

101
L22
L38
165
L92
2L5
160
t46
L62
175
22L
338

264 40,264
400 46,5L9
L79 50,331
L4L 46,566
1 35 45,9L2
373 5l_,5 78
847 59,532
776 62,999
558 63,061
723 70,479
942 74,L79
298 79,454
988 78,467
572 86,736
700 93,303
685 87,673
999 98,673
528 LO7,265
957 110,L83
643 LO6,747
062 108,065
859 L65,490
2L6 L79,874
113 24L,948
958 4L6,65L

are estímated from informatlon ín Appendix Tab

LIVESTOCK INPUTS

10 1l_ L2
Interest Feed Other

Purchased E:<penses

31
55
51_

46
40
4L
43
49
69
80
82
81
95
89
95
96

L27
133
158
22L
209
15L
r_89

3l_8
427

553 267,
379 274,
935 273,
384 240,
729 260,
103 264,
820 304,
609 278,
209 320,
0l_9 335,
632 329,
600 334,
501 378,
673 41_0,

533 434,
631_ 463,
t_83 514,
L92 567,
596 530,
390 547,
l_01 589,
326 557,
275 596,
700 925,
025 1,133,

L926-L965, Cat. ll 21-511. StatÍstics Canada,

- (B-F) are estlmated from correspondíng tables ln Appendix Tabl-es 9 (B-F). Sources ln the remaining
shown for Appendix Tabl-e 4-A above.

195 L8
l_80 24
896 2L
288 27
379 30
789 32
763 37
267 35
L97 38
5L0 47
996 42
890 52
l_1L 49
148 51
042 62
334 67
611 88
483 109
47L 106
275 97
604 9s
670 99
405 119
613 139
607 L29

I

l

l.

lì

i.

i

ì

Ii
i
!
L

!:

tì

t:

ii

!
I
il

li

i
i
!.

t;

f:

il

I
L:

1l

I
Y.

I

t
I
I
I
i
r)

lt
j¿

i
ri
ri

il

I
t;
t.
i\
:ìl
;:
Li
ii

li
f:
i:
l.
t:
ll

l:i
L

_it:

It':

rìi
:{"1

733
759
906
206
163
957
893
566
8r_4

097
o73
405
7L7
951
087
863
9L4
290
806
062
L89
902
o72
230
]-74

13
Misc. Optg.
Expenses

-A*. Renaínine co

46,353
69, 836
7 4,523
76,108
78, 160
83, 5 73
90,548
9L,952

L02,459
108,955
LL4;727
118, 715
122,632
130 ,299
L4t,346
155,138
L65,064
t_74,805
L79 ,7ø9
178,19 8
188,999
2L2,L48
229,7O4
254,780
305,807

Quarterly BuLletln of AgrlculturaL Statistics,
umrs from Statlstics Can ân.ihook ô'

F
(/)þ



YEAR LAND AI'ID BUILDINGS
L234

Interest B1-dg. Ta:<es Bldg.
Deprec. Repalrs

19 50
1951
]-952
195 3
L954
t_955
1956
L957
195 8
1959
1960
1961
L962
196 3
L964
r_965
L966
L967
1968
1969
]-970
L97L
1972
L973
t974

6 1477 4,756 3

7,809 4,824 3
8,697 4,854 3
9,034 4,847 3
7,669 4,992 4
7,453 4,935 4
8,549 4,99L 4
9,902 5,050 4
9,707 5,093 4

11,61_1 5 ,064 4
11,941 5,055 4
l_1,7l_0 5,008 4
L1,635 5,031 5
11,559 5,057 4
12,247 5,209 5
L2,98L 5,361 5
L5,2O2 5,913 5
16 , 81_0 6,1_90 4
20,670 6,723 4
24,843 7 ,2Lg 4
27,2L9 7 ,6Lt 4
23,66L 7,35L 4
26,393 7,863 4
31,897 9,083 4
47.829 10.6s4 s

631 3,762
738 4,829
82L 3,944
943 4,067
026 4,084
113 3,803
260 4,377
347 3,870
565 3,905
677 4,638
682 5,828
968 5,092
L94 5,334
374 5,799
565 6,483
530 7,477
894 7,4t5
527 6,449
501_ 6,6L4
511 6,877
574 5,824
854 4,310
744 6,009
2LL 6,956
o34 9.s31

APPENDTX TABLE 4_B

RESOURCE INPUTS IN AGRICÛLTTJRE
ATLAÌ{TrC REGTON, L95O-L97 4

(1n thousands of current dollars)

MACIIINERY
567

Interest Deprec. 0peratíng
E><penses

1
2
)
,
2
t
3
3
3
4
4
4
4
4
4
5
6
6
7

9
9

7

8

9

L2

,610
315
676
905
704
694
189
677
629
442
7r8
368
631
891_

L92
L48
L27
6L4
944
L73
008
303
4s4
380
573

Sources: See Appendíx Table 4-4.

4
4
4
5

6
6
6
7

7

7

7

7
7

7

8
8
9

9

10
1l_

11
10
1-1

L2
L4

349 8,722
792 9,209
3t_3 10,51_3
96L 11,036
37r LL,235
333 LL,954
568 L2,655
,064 L2,776
258 L2,845
406 L3,L67
438 13,636
293 l_3,891
660 13,410
855 L3,O49
108 13,910
5L2 L4,677
087 L5,749
758 L6,326
556 L7,L93
L26 L7,569
475 L9,L54
996 23,031
538 24,657
325 27,954
4L2 32,742

CROP TNPUTS
89

Fert. and Other
Line E:çenses

9,692
7,332
g,2gg
8,613
7 ,5O4
7,973
7,868
7 ,736
8,061
7,940
8,344
9,286
8,873
9,O73
8,965

l_0, 75 3
L3,256
11-,306
LL,6L2
L2,306
LL,822

8, 883
9,276

L0,827
l_5 .784

3
J

4
3
3
4
4
4
4
5
5
4
4
5
5

4
5
6
5
5
5
7

I
11
18

LIVESTOCK INPUTS
1_0 1-l- L2

Interest Feed Other
Purchased Expenses

,2L4
,835
L49
869
7L2

,272
,607
77L
773
319
015
4L9
489
037
233
,602
,385
,000
908
850
894
191
4L4
780
016

i';:

1,536 L5,266 477
2,434 t6,846 495
2,393 L7,4Lg 507
2,L32 L4,597 590
L,827 L5,907 632
1,837 15,731 656
1,900 16,905 686
t,920 t4,L2L 736
2,402 L6,054 755
2,818 L7,036 897
2,937 L6,97O 9 80
2,755 L7,650 1,088
3,093 20,857 l_,096
2,812 23,OO2 L,237
2,834 23,595 L,207
3,034 27,876 L,464
3,786 28,7L3 1,750
3,857 29,859 L,793
4,647 29,649 1,690
5,922 30,523 L,744
5,437 3L,932 L,687
3,896 3L,698 L,826
4,455 32,750 L,gg7
7,068 47,942 2,25L

10,405 59,782 2,420

:ì l. :lll

13
Misc.0ptg.
Expenses

)
3,
4,
3,
3,
3,
3,
3,
4,
4,
4,
3,
3!
3,
4,
4,
4,
5,
5,
5,
5,
5,
5,
6,
7.

o23
882
oL2
957
8s6
859
993
879
574
703
657
9l_5
902
998
252
532
898
060
005
742
924
460
786
659
972

H
(p
s.



YEAR LA}ID AND BIÍTLDINGS
r234

Interest Bldg. Taxes Bldg.
Deprec. Repaírs

1950
19 51
L952
1953
L954
1955
1956
t957
1958
L959
1960
19 61
L962
196 3
L964
L965
1966
L967
L968
L969
L970
L97t
L972
L973
L974

20
27
30
32
28
28
33
38
39
48
50
51
51
52
55
57
65
70
85

l_00
109
91

104
L23
168

,927 13,0 34 11
,442 13,900 12
,906 L4,498 L2
64L L4,994 L2
765 15,895 t2
168 L6,4O5 13
4L7 L7,3L7 13
,816 L7,754 L4
L32 L8,574 t4
151_ L8,976 t_5

,697 L9 ,392 16
24L 19,794 16
32L 19,659 17
701 20,062 19
778 20,600 19
520 2L,537 20
948 22,610 2L
,591 23,370 2L
479 25,080 22
253 26,409 23
826 27,923 24
732 27,388 25
358 29,908 25
96L 33,976 27
407 39.276 29

335 l-0 ,09 4
083 13,550
260 I2,57O
530 14,310
776 14,962
069 15,548
7L6 15,825
tzt 14,548
822 L6,382
397 77,905
083 L7,IL9
672 18,117
511 19,019
425 19,363
927 L7,282
740 L9,L34
360 27,zLO
745 27,03O
286 25,785
o25 26,030
720 23,343
694 25,47L
782 32,934
041 40,015
L72 43,683

APPENDIX TABLE 4-C

RESOURCE INPUTS IN AGR]CIJLTURE

QUEBEC, L95O-1974
(in thousands of current dollars)

MACHTNERY

567
Interest Deprec. 0perating

Expenses

4,9]-L
7,]-63
8,275
8, 781
7,99L
I,041
9,566

11,l_02
LL,443
L4,464
L5,777
L4,822
L6,076
L7,633
19,148
L8,42r
2L,429
2 3,059
27 ,7 44
32,378
32,406
26,294
30,667
35,086
47 ,259

Sources: See Appendix Tabl-e 4-4.

13
L4
16
18
19
19
20
22
23
25
26
26
28
29
31
32
33
37
4r
44
48
4L
44
48
57

272 L9,852
836 2L,987
510 24,427
252 26,344
2OL 27,224
382 29,728
338 33,284
L46 36,582
871 37,339
346 39,7L2
319 40,680
285 43,027
069 43,257
976 45,626
492 48,544
483 50,347
747 54,493
l_13 59,977
033 59,888
563 66,983
9L9 69,540
748 77,836
835 86,L64
904 96,537
351 126.s50

CROP TNPUTS
89

Fert. and Other
Líme E:çenses

7 ,668 5,952
8,290 7,453
7,986 g,g0g
8,683 8,284
8,4L2 7,538
8,390 8,054
8,713 7,800
9,470 g,366

10,037 8,528
10,528 9,354
12,722 9,727
15 ,738 l-0,081
t5,999 9,676
15 , 334 10, 69 3
16 ,278 1L,293
L8,622 i_0,874
23,59O LL,972
24,745 L2,776
25,093 L2,634
26,804 1:O,4O7
26,473 L0,L92
25,026 27,6L3
26,932 29,424
29,L76 40,365
45.426 69.5L8

LIVESTOCK INPUTS
10 11 L2

Ïnterest Feed Other
Purchased Expenses

5

9
9
8
7

7

7

I
1t_

L2
13
L2
15
L4
L4
L4
19
20
25
32
30
20
25
42
63

795 78
35s 84
533 87
481 75
383 85
,040 87
920 99
,411 89
300 Lo7
854 111_

670 110
705 101
237 1l_5
180 L27
221, t_35
560 L45
oL7 163
628 r77
L79 L66
634 ].67
0 70 l_80
635 L44
404 1s5
428 246
463 295

360 t,602
886 1,858
861 2,008
446 2,206
566 2,35L
495 2,594
301 2,624
162 2,738
581 2,82L
7O7 3,296
348 3,456
565 3,995
011 4,364
716 5,234
330 5,242
252 6,466
233 7,974
76L 8,891
562 1_0 , 19 3
4L7 8,879
665 8,580
680 9,044
966 10,092
27O 11,480
031 13,032

.iri,iir':
i.ll:.:,',
.r.. ll:.

13
}{isc.0ptg.
Expenses

.:

i

I

:,

i.

{:

a

1ì

t
t:

l:
t
rl

lì
il

i.
ìl
i,
t':

::'

¡,
't
l)
iÌ.

t:
rì

l

t.

t:
I

irr
1.,'

t:

7,L43
l_0,468
11 ,795
L2,496
14,298
L5,722
17,330
17 ,56L
20,532
22,L47
23,LzL
25,353
26,434
27 ,769
28,9L3
30,568
34,325
35,637
37,5r7
37,549
4L,24t
42,L83
43,765
49 ,58 8
6L,424

.,i ,i:

.' :.;i;

F
lJJ
ut



YEAR LAND Æ.ID BUILDINGS
L234

Interest Bldg. Îa:¡es Bldg.
Deprec. Repairs

1950
1951_

L952
195 3

t954
1955
1956
L957
1958
1959
1960
i_961
L962
1963
1964
t_965
L966
L967
1968
1969
L970
L97L
L972
L973
L974

33,1_98 L9,407 32,827 L5,797
45,987 20,8L6 36,030 2L,492
52,569 2L,827 37,611- l_8,735
60,L74 24,242 39.01_9 2L,385
53,519 25,662 40,70L 2L,LO9
56,263 28,257 4L,926 22,0L3
67,967 30,134 43,323 23,369
82,746 32,079 45,O82 2L,642
88,994 35,548 47,923 23,572

118,369 39,258 49,941 25,7L7
l_20,839 38,898 52,556 25,670
L29,9OL 42,230 56,288 25,576
137,038 43,831_ 59,456 26,73L
L39,287 44,639 62,3L9 30,220
1"54,035 48,1_t_6 65,469 3L,044
L62,863 5l_,319 68,651 33,450
L96,370 56,658 73,87L 39,248
230,54O 65,084 79,93L 4L,229
295,269 74,963 82,2LL 39,L77
376,586 87,140 88,830 39,931
395,9O4 89,803 80,505 38,847
359,729 87,825 73,337 45,04L
39L,25L 9L,690 73,883 55,265
496,658 l_1L,311 69,309 61,510
760,O97 L25,336 75,386 76,989

APPENDTX TASLE 4-D

RESOURCE INPUTS IN AGRICI]LTITRE
0NTARIO RncrON, L950-I9 7 4

(in Èhousands of current dol-Lars)

MACHINERY
567

Interest Deprec. Operating
E:penses

10,
L4
L7
18,
L6'
L6
19,
22
22
28
30,
28'
29'
31,
34
36
43
47
57
66
66
54'
63
72
98

084 27,255 59,550
605 31,170 64,309
603 35,595 67,247
601 39 ,692 69,448
903 42,207 7L,490
932 42,955 74,564
79L 44,839 77,637
698 48,728 81,132
872 5r,822 82,532
437 54,5L7 85,606
725 56,575 87,868
501 56,298 88,432
851 59,381 87,165
777 62,962 90,262
32r 67,420 95,8L7
160 72,8L6 104,539
456 79,026 LL2,344
377 87,807 118,735
071 95,9L2 L22,907
374 LOz,O79 126,833
536 L09,496 t33,424
737 too,524 L67,9L8
404 107, t_70 t_76,511
494 rL6,929 20L,226
302 t_38,348 249,77L

Sources: See Appendlx Tabl-e 4-À.

CROP INPUTS
89

Fert. and Other
Líne Er<penses

L6
19
2L
25
27
26
27
27
30
34
32
35
39
47
54
60
6L
68
78
62
65
61
60
7L

108

509 L5,725
364 L7,975
934 L81962
430 16,190
365 L6,L49
725 18,515
54L 2L,533
437 2L,95O
136 20,446
LL7 22,2L0
670 23,925
951 24,889
568 24,862
tLz 28,505
679 3L,342
209 29,035
o92 32,7L5
865 37,L77
905 37,572
L22 34,902
930 35,594
245 69,573
878 77,676
248 100,834
779 150,982

LTVESTOCK INPUTS
L0 11 L2

fnterest Feed 0ther
Purchased Expenses

'.;!l

{l
. i;i

t_0

18
1_6

L4
13
L2
13
15
2t
24
25
24
29
26
27
27
36
38
47
64
57
39
48
80

104

429 1l_9
829 124
273 L26
604 LLz,
005 116
906 LLl
246 140
262 131_,

423 143
276 ]-52
437 1_48

343 151,
336 155
335 L74,
759 181,
,883 L92
496 2LL
684 228
448 208
057 2L9,
082 235
268 240,
7L8 252.
982 395,
287 4s5,

324 13,352
274 18,698
353 L5,3L2
836 L9,722
444 22,135
508 24,038
607 28,587
t_78 25,487
818 28,097
469 34,604
729 28,885
44L 36,6L9
o29 33,758
45L 33,279
913 42,6L3
535 44,456
650 61,006
359 79,080
184 70,895
2L8 68,403
000 65,186
510 67,002
535 83,539
470 96,296
581 82,760

ìt-1ar

'1.:l¡:: .

t_3
l,tlsc.0ptg.
Expenses

i
i:
i:
|.:

ri
I
!

tl
i'
!;
t.

I
i
t:
i:l

i:
i
t,

tl.

.:

i;.

:i

;;:

:r,:
ir:

::f
::
'i

':-

;i
:i
':
iì-

ii:
.,]

16
25
26
28
29
31
34
36
39
42
4s
48
48
52
55
60
65
68
69
76
80
83
86
97

1l_3

615
1"87
870
015
360
r_86
826
060
392
285
L79
289
668
665
674
664
142
60s
958
538
682
L67
770
494
109

H(¡)
6



YEAR LAND AND BIIILDINGS
L234

Interest B1dg. Taxes B1dg.
Deprec. Repairs

1950
195 1
t952
1953
L954
1955
L956
L957
1958
L959
1960
1961
L962
1963
L964
1965
L966
r967
1968
]-969
L970
L97L
L972
]-'973
L974

7l
88

101
L23
97

101
L22
L42
150
186
2LO
2].6
232
26L
303
350
429
5r"4
635
677
697
608
637
762

1_,136

899
356
184
042
906
879
894
081
528
695
9s3
720
824
06s
501
582
292
657
922
0s4
562
8l_6
065
240
869

22
22
23
27
25
28
30
30
33
34
37
39
4L
46
52
6L
68
77
82
76
74
72
72
82
95

070 L!4,857 L2,782
578 L28,867 L2,5L8
42L ]-42,764 ]-3,697
387 119,400 17 ,927
792 92,231,14,363
074 114,301 L2,32!
LL4 L20,490 t4,948
493 106,108 13,187
453 110,034 15,045
508 l_15,031 L7 ,O75
857 134,083 L7,259
283 119,848 18,215
483 !44,363 22,929
270 L64,783 24,590
598 150,866 28,545
3O2 167,919 30,861
662 193,339 33,737
255 L67,672 37 .3AL
435 L74,804 39,183
679 181_,639 40,250
r77 L67,786 38,709
274 L75,967 42,460
639 L76,270 51,854
975 240,995 62,696
874 230,874 82,408

APPENDTX TABLE 4-E

RESOURCE INPUTS IN AGRICiJLTURE
PRATRTES, L950-7974

(in thousands of current dollars)

Ì,fACHINERY
567

Interest Deprec. Operating
E:çenses

25
38
44,
48
45
44'
49'
56
56
69
76
74
77
82'
90,

100,
1'25
136 ,

16 3,
L85,
L77
L4L,
161.
181_.

249,

Sources: See Appendlx Table 4-4.

546 108,498 I72,4L0
784 ]-26,223 183,651
370 L35,283 196,880
138 r49,032 205,73L
014 757,49L t96,299
29O 152,185 204,300
842 t_48,308 2LB,54L
LzL 153,899 223,999
016 L57,574 227 ,632
6L9 L6L,675 239,6L7
953 767,486 245,7L5
278 ]'69,539 232,L88
506 L73,797 244,622
856 184,425 259,9LL
606 2Ot,2O3 27L,323
656 22L,934 279,936
257 245,976 299,5r5
454 265,829 305,000
t_06 282,073 32t,273
4O2 285,622 327 ,349
903 284,L66 344,623
782 273,938 378,047
024 284,44L 4l_8,108
528 305,699 487,765
556 367,359 6LL,325

CROP TNPUTS
89

Fert. and Other
Lime Expenses

6,550 13,250
8,351 14,590
8,458 15,502

10,561 15,530
8,L74 L5 ,704
5,775 L7,669
6,296 22,393
7,523 24,597
8,375 26,006

11,066 30,013
L2,862 32,475
L6,507 36,463
19, 316 36,091
27 ,L09 40,032
40,025 43,5t9
46,497 42,365
65 , l-39 48,L79
85,015 50,264
97,329 54,397
57,466 56,437
40,901 53,943
61,178 53,627
72,977 56,227

1-03,564 77,739
158,151 L6L,1gL

LIVESTOO( INPUTS
10 11 L2

Interest Feed Other
Purchased Expenses

l'2,660 37
22,768 30
21,889 25
L9,4O4 2L
16,915 24
L7,7L0 26
L9,258 27
22,L88 25
31,458 32
36,865 31
37,29L 30
38,474 35
43,48L 53
42,496 50
46,5l-8 55
46,922 58
62,358 66
64,L70 82
74,L99 77

109,L00 81
l_0 7,450 83
80,729 89

to2,362 100
L74,033 15.8
228,685 224

827
775
487
079
326
040
l_15
838
689
915
929
873
960
476
003
276
70L
777
994
041
727
L45
574
800
203

3

3
3

4
4
5,
5,
5,
6,
7

7

9,
9

10,
1-1,

13
15,
16,
15,
L6'
L7'
20'
2L'
26'
27,

13
Mlsc.optg.
Expenses

o4L
352
688
L99
483
o47
341
913
397
429
778
470
L66
687
426
520
84s
964
432
258
667
046
L42
604
957

l_8,336
27,O4O
28,489
28,134
27,I30
29,220
30,4O2
30,4 88
33 ,686
35,195 

1

37,s86 
1

36,758 
|40,168 I

43,252 
I49,72L I

56,s46 I

58,180 
I62,715 
I66,368 i

64,9L2 I
69,664 I

s9,910 I

82,705 I

9L,465 I
l-03,450 I

ts
UJ{



YEAR LAND A}ID BUILDINGS
L234

fnterest Bldg. laxes B1dg.
Deprec. Repairs

19s0
1951
L952
t_953
L954
1955
L956
L957
r_95 8
1959
l_960
1961-
L962
L963
L964
1965
L966
L967
r_968
L969
L970
L97L
L972
L973
r974

7,L29 3,327 4
9,009 3,499 4

L0,L76 3,538 4
l_l_,837 4,OLg 4
LO,6L7 4,3L7 4
11,130 4,760 4
13,185 4,007 4
L6,624 5,551 5
L7,454 6,039 5
23,362 6,7LL 5
25,L45 7,011 6
24,898 7,011 6
25,754 7,2Lt 6
26,025 7 ,344 6
27,43L 7,678 7

31,805 I,680 7

4L,4L6 t_0,350 8
48,L96 10,853 I
65,490 L2,252 9
8L,542 12,865 10
9A,493 L3,424 11_

89,752 L7 ,O7g L2
97,99r L7,899 L2

LL9,268 20,833 L4
L96,57L 23,292 l_5

040 L,77L
204 L,476
258 L,zgg
260 1,658
336 L,687
37L 1,683
643 l_,866
068 1,730
276 l_,9 30
758 2,274
L23 2,1.56
2L5 2,L69
369 2,503
436 L,673
l_05 2,o75
77L t_,953
436 2,6L5
7LL 2,849
7O2 2,577
800 1,907
225 l_,170
265 3,929
725 8,605
42O LL,479
l_00 13,2o7

APPENDIX TABLE 4-F

RESOURCE TNPUTS TN AGRICI]LTURE
BRTTISH COLI'MBIA, L95O-L9 7 4

(ín thousands of current dollars)

MACIIINERY
s67

Interest Deprec. Operatlng
E:çenses

1
I
2
2
2
2

2
3
3
4
4
4
4
4
5
5
7

7

9
It
11
10
1-1

L2
L7

389
986
255
398
200
26L
7L3
l_56
l_98
004
430
255
481
7L4
0L3
7L5
o79
653
403
277
509
03s
4sr_
850
139

Sources: See Appendíx Table 4-4.

J

4
4
4
5,
5,
5
6,
6
6.
7

7

7

8,
8.
9.

10,
11,
L2'
L2,
13,
L4'
15,
16,
18,

755 6,526
LL4 6,831
484 7,654
95r 7,562
234 7 ,763
388 I,51-9
695 9,077
204 9,713
560 9,949
874 10,513
24r 10,844
405 LL,L49
799 10,886
063 11,650
548 L2,36O
467 13,598
326 L4,937
300 L5,42L
044 r7,L49
9L4 19,593
930 2L,306
526 27,847
LL4 32,524
095 36,786
725 45,928

CROP

8
Fert. and
LLne

INPUlS
9

Other
E:çenses

I,845
2,063
2,503
2,854
2,680
2,sLO
2,429
2,6LO
2,949
3,O72
3,344
3 ,210
4,016
4,12L
4,322
4,566
5,279
5,344
5,253
5,477
4,766
6,527
6,063
6,299
9 ,819

.)

2
2
2

2

3
3
3
3
3
3
4
4
4
4
3
4
5
5
5
5
7

I
l_0

L7

LIVESTOCK INPUTS
10 11_ L2

ïnterest Feed Other
Purchased E:çenses

,.:t j

,477
,666
,763
,693
,799
,068
,209
,315
308
583
9 l_t_

,223
233

,340
,4L2
9l-9
,7LL
,408
885
4s6

,81_1

,486
t-33
691,
354

1
l_

I
1
1
l_

I
L
2
3
3
3
3
3
4
4
5
5
7

9
9
6
8

L4
20

,133 L6,4L8 291
,993 L7,399 354
,839 L6,776 391
,763 16,330 489
,598 18,136 562
,609 18,015 622
,696 20,835 655
830 L7,968 692
,627 20,055 744
206 22,383 87L
,297 23,020 974
323 27,208 1,160
,994 30,950 1, 205
850 3L,047 L,324
103 33,593 1,345
23L 33,633 1,639
526 36,496 L,957
,856 40,232 2,1L6
L25 36,800 t,946
677 4L,73L L,gzg
063 45,000 L,900
798 5L,637 2,L64
335 54,580 2,302
L70 77,23L 2,599
l_84 99 ,0t-0 2 ,836

13
Mlsc. Optg.
Expenses

2,236
3,L29
3,358
3,526
3,516
3,586
3,997
3,864
4,274
4,625
4,7ü
5,331
5 1022
5 ,086
5 1524
5,848
6 ,1_95
7,273
6,87L
5,7O7
7,r45

10,358
10,678
13'885
17 ,813



YEAR 
| 1
I no. or
I workers

1950 I 1002
19s1 I s3s
Ls52 I 86e
19s3 I 8s8
Ls54 I 878
19ss I 819

2

Interes t

1956 I 777

LAND AND BUILDINGS

1957 I 748
19s8 | 7L8

L77 79
208 76
250 84
29L 93
239 92
263 106
324 l_15
389 L22
431 138
552 L49
608 150
638 L66
622 159
660 L66
74L 180
8l_3 196
990 277

LL67 24L
1481 260
1556 257
L779 27L
t456 263
L484 260
1722 290
2286 29L

1959 I 700

Bldg.
Deprec.

1960 I 683
1961 I 681
Ls62 I 660
1963 I 64s
1e64 I 630
l-96s I ss4

4
Taxes

L966 I 544

AYPENDIX 'I'ABLU 5-A

RESOURCE INPUTS PER I^IORKER IN AGR]CIJLTIJRE
CANADA, L97O-I974

(In thousands of constant 1961 dollars)

L967 I s59
1968 I 546
1e69 I s35
ú70 I slr
1971 I slo
ß721 48r
19 73 I 467
Ls74 I 473

2L2
276
247
220
185
228
246
233
256
27L
310
300
316
347
334
3s8
403
379
399
389
384
362
346
401_

343

B1dg. Interest
Repairs

56 69
62 97
62 115
73 tzs
68 LL2
7L t_19
80 136
74 1_51

85 L49
96 t_81
99 L99

100 185
100 198
104 zLL
106 23L
Lrz 260
133 336
L37 345
133 409
L23 467
1,2L 466
150 366
182 43L
205 484
2L6 584

MACHINERY

Source: Estlmated fron Appendix Table
sources. Estfuated ln Appendix Tables

7

Dep re c
I

Operatíng
Expenses

248
269
302
336
346
362
362
371_

379
383
398
392
4L3
437
474
s40
626
65s
706
742
795
672
726
777
814

CROP INPUTS--l--1.0-
Fert. and Other

42L s4
425 59
477 66
494 77
47L 73
527 74
563 77
567 81
568 90
582 100
599 104
576 118
602 L25
631 L45
664 L79
727 208
820 2s7
804 283
826 3L7
858 232
896 2L8

LO27 235
1154 254
L322 284
1535 367

Lime E>çenses

4-À, uslng tl¡e inforuratíon from
5 (B-F), are sírailarly obtatned

54 42
61 72
67 69
64 64
62 55
75 59
87 64
93 73
95 105

105 L20
111 L23
117 L20
113 138
L24 1_28

136 L40
L32 L45
153 L97
l_58 L96
L62 233
t_55 32L
161_ 312
239 2L8
26L 275
311_ 409
45L 462

Interest

LIVESTOCK INPUTS

Fee d,
Purchased

3s7
358
366
329
3s3
383
447
410
484
502
493
492
545
585
634
696
797
836
778
792
879
805
865

1189
L228

O ther
E:çenses

Colurnr 4 of Appendix Tabl-e
from correspondíng tabl-es

25
32
29
37
40
48
56
52
59
70
63
77
72
74
91

102
138
l_61
L57
L4L
L42
L44
L73
L79
l-40

L4
Mísc. Optg
Expenses

62
91
99

104
106
L2L
1_33

135
L54
163
L7L
L74
L77
186
206
233
256
257
264
258
282
306
333
327
331

7-4, and approprlate
ín Appendlx Tables 4

deflators from StatÍstics
(B-F) and AppendÍx Tables 7

Canada
(A-F).



YEAR
1

No. of
I^lorkers

1950
1951
L952
195 3
L954
1955
1956
1957
1958
L9s9
1960
1961
L962
7963
L964
L965
L966
L967
1968
L969
19 70
L97L
L972
]-.973
]-974

69
58
55
56
50
49
49
53
55
56
55
55
44
34
38
34
32
29
26
26
26
23
19
20
22

LAND ANID

3
B ldg.
DepÌec.

L20 88
150 92
170 95
L72 92
163 LO4
160 106
L78 104
185 95
L75 92
205 89
2L6 92
2L3 91
256 111
3t7 139
286 L22
324 L34
376 L44
438 161
576 L87
638 185
704 L97
658 204
824 246
880 250

LO64 237

BIIILDlNGS
4

Taxes

A-gfr!r\uI^ ri{öLg )-¡5

RESOURCE INPUTS PER WORKER IN AGRICI]LTI]RT
ATLANTIC REGïON, I95O-L974

(In thousands of constant L961 dollars)

5
Bldg.
Repaírs

67
72
75
75
86
88
89
81
82
82
88
90

7L4
L47
130
1_33

L46
1l_8

t25
116
118
135
148
L44
LLz

6
Inte res t

69
79
77
77
87
82
9L
73
7L
82

105
92

IL7
ls9
151
186
L84
1_68

184
L77
151
L20
188
L92
2L2

Source: See Appendlx Table 5-4.

78
Deprec. Operating

Erç enses

37
57
66
70
73
74
82
81
73
83
88
79

LO4
141
130
141
T7L
204
257
287
274
242
34L
334
359

101
tL7
131
t44
L72
L73
L69
156
L4s
138
138
133
L72
226
203
233
254
301
34L
349
349
364
465
439
4L2

203
225
260
267
304
327
326
282
256
245
253
2s3
301
375
348
402
440
504
556
55l_
583
763
994
99s
936

Fert.
Line

and

L69
Ls4
L75
L82
180
193
183
160
160
r49
155
]-.69
195
252
220
287
354
32L
359
369
346
284
307
318
360

Other
Expenses

10

62
81
87
82
89

103
LO7

99
95

100
93
80
99

].40
L28
L23
L44
170
183
]-76
l-73
230
3L2
346
LLL

1t-
fnterest

LIVESTOCK INPUTS
L2 13 L4

Feed Other Mísc. Oprg.
Purchased E:<penses Expenses

30
51
50
45
44
44
44
40
48
53
55
50
68
78
72
81

101
110
L44
178
t-59
L25
l_65
208
237

297
355
367
308
382
380
392
293
3l_9
319
315
32L
4s8
640
580
744
768
848
9]-7
9].6
935

l_,015
L,2L6
l_,406
l_,365

9

10
l_1

t2
15
16
16
15
15
L7
18
20
24
34
30
39
47
5l-
52
52
49
58
74
66
55

39
82
84
83
93
93
93
80
9L
88
86
7L
86

111
105
tzL
131
144
L55
L72
L73
L75
2L5
196
182

H
s.o



YEAR
1

o. of
orkers

1950
1951
L952
1953
L954
l-955
1956
L957
195 I
L959
1960
L96L
L962
L963
L964
1965
t966
L967
L968
L969
L970
L97L
L972
L973
t97 4

23
InteresE B1dg.

Deprec.

25t
23L
203
203
2L4
L72
165
t7L
L62
155
135
1_38

L32
L24
LL4
116
106
114
L2L
L07
105

98
97
88
85

LAND AND BIIILDTNGS

25
34
44
46
40
49
59
64
70
92

116
107
118
133
L49
t_35
160
153
L66
202
208
L72
188
220
272

68
7L
87
96
95

t-t_9

t26
L29
L46
161_

t94
100
206
225
245
237
252
246
246
278
313
272
274
306
330

45
Taxes Bldg.

Repaírs

APPENDIX TABLE'5-C

RESOURCE ]NPUIS PER I,IORKER IN AGRTCIILTURE

QUEBEC REGTON, I950-L97 4
(In thousands of constant 1961 dollars)

101
106
L29
t_38
135
L82
205
2L2
229
253
300
372
317
343
378
368
407
398
3s9
418
446
508
527
605
729

LO7

L32
L64
L7L
r43
L73
206
225
240
307
374
37L
377
396
434
420
493
468
512
625
704
598
638
777
970

MACHINERY

83
85
97

100
t_01
t28
L32
L22
L26
L28
L47
L43
li7
158
]-72
L73
191
184
L74
20L
2L0
2L3
236
275
290

Source: See Appendix Tabl-e 5-4.

a

Deprec.
8

Operatíng
Erçenses

73
74
82
84
81

L02
105

97
101
1-04
r22
L2L
131
153
L66
L66
180
t7L
155
]_75
L82
200
204
2L8
2L6

65
83
84
96
95

t2L
L2L
100
1l_t_

L20
L29
131_

]-42
153
144
L54
229
2]-2
L79
198
L76
198
260
324
323

CROP

9
Fert.
Li¡ne

INPUTS
10

and Other
E:penses

4L
44
46
51
47
58
60
61
68
7L
96

LL4
LLl
116
133
L46
l_90
L79
L67
L96
L92
188
L96
t75
268

32
39
5t_

48
42
55
54
57
63
74
73
73
71
82
95
85
97
88
84
76
74

207
2L4
270
4LL

r-1 L2 13 L4
Interest Feed Other l"ftsc. Optg.

Purdrases Expenses E:<penses

LIVESTOCK INPUTS

3l_

49
54
49
4L
48
55
54
76
87

1-03
92

111
r-08
Lt1
r_r_4

r.53
L49
L67
238
2L8
155
1_85

283
375

418
449
501
439
480
603
685
573
725
7s5
835
736
843
974

1 ,109
1,136
1,317
L,284
1,10 7
'J,,224

1, 310
L,087
1,134
L,645
1,743

9
10
11
13
13
1_8

18
18
t_9

22
26
29
32
40
43
5l_

64
64
68
65
62
68
73
77
77

38
55
54
73
80

108
119
11_3

138
150
L75
184
L94
2L2
237
239
277
257
249
273
299
3L7
318
331_

363

H
Þ'
F



YEAR

No. of Interest
ülorkers

1950 I 251

L2

r95L | 239
L952 I 224
L953 | 220
L954 | 253
Lgss I 236
L956 | 2L4

LAND AI.ID BUILDINGS

1957 ll-93

170
2t4
252
29L
225
25L
324
426
500
660
672
802
840
755
85s
9L4

l_,lLl
l_ , l_86
L,497
I,848
2, 018
1,7]-6
2,OL7
2,245
L,907

L958 I L77

B1dg.
Deprec.

L959 | L77
L960 I L79
L96L I ]:62
L962 I 158

99
97

1_05

LL7
l_08
L26
1_43

165
200
2L9
2L6
26L
269
242
267
288
321,
335
380
428
458
4L9
473
503
511

L963 I t72
1964 I 160
196s I ß1
1966 I 140
Ls67 I L47
1968 I t-43
1969 I 136
rs70 I L32
L}TL | ß4
L972 I Lt7
Ls73 I L22
Ls74 I L2o

45
laxes Bldg.

Repaírs

APPENDIX TASLE 5-D

RESOURCE INPUTS PER I4IORKER IN AGRICIJLTURX
oNTARTO REGTON, 7950-t974

(In thousands of constant 1961 dollars)

r_68

168
181
189
L7L
187
206
232
269
278
284
347
365
338
363
385
4L8
âLL
4L7
436
410
350
381-

313
473

81
100

90
104

89
98

111_

111_

L32
L43
L43
158
L64
L64
L72
l_88
222
212
t99
L96
4L0
21,4
285
278
3L4

67
Interest Deprec

MACHÏNERY

@ce.: See Appendlx Table 5-4.

65
87

t07
115
90
96

117
138
L42
L67
L75
L76
L87
181
204
223
277
289
336
398
399
311
4]-5
423
515

L75
l-85
216
244
226
244
265
296
322
32L
323
347
37L
358
400
449
504
535
564
6L2
656
s72
702
682
725

Operating Fert. and Other
Expenses Line Expenses

8910

381
382
408
428
382
423
4s8
492
513
504
501_

s46
545
513
569
645
7L7
724
723
760
800
955

1,156
L,L74
1, 309

CROP INPUTS

88
99

l_13
L37
130
134
L46
156
186
202
l_86
222
242
259
3r_9

362
373
386
444
357
380
337
367
343
455

84
92
98
87
77
93

Ll_4
L25
L26
131
136
154
L52
L57
183
L74
200
208
2LL
200
205
382
468
486
631

1r L2 13 L4
Interest Feed Other Misc. Optg

Purchased Expenses Expenses

LIVESTOCK INPUTS

56
96
84
78
62
65
70
87

L32
L44
145
L50
r_80
L45
L62
168
2L2
2L7
267
368
329
2t6
294
390
436

637
635
653
606
s53
590
747
747
886
903
849
93s
949
960
063
L57
293
280
L7L
258
35s
322
523
906
907

i,':', ll

7L
96
79

t96
105
LzL
L52
L45
t73
204
l_65
226
207
183
249
267
373
443
399
393
376
368
s04
464
346

89
r29
138
151
r_39

l_56
185
205
243
250
258
298
298
290
325
365
398
384
393
439
46s
5L0
523
470
473

t_,
l_,
t,
1,
1,
1,
l_,
1,
1,
1,
I,

H
5
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YEAR

No. of Interest Bl-dg.
I,Iorkers Dep rec.

1950
1-951_

L952
1953
L954
1955
L956
L957
195 I
1959
1960
L96L
L962
L963
L964
L965
1'966
L967
1968
1969
l_9 70
L97L
L972
L973
L974

401_

383
367
358
338
331
324
308
300
289
28s
299
299
300
296
27L
240
243
229
243
226
23L
226
2L6
226

LAND AND BUILDINGS

226
250
293
3s9
304
322
391
468
5L2
649
728
725
648
660
826
946

I,l_81
1,5 36
L,945
l_ ,820
2,O23
1 ,650
1,5 36
L,765
2,259

69
64
68
80
80
89
96

101
118
119
131-
131
116
TL7
L46
165
186
230
252
206
2L5
L96
L75
L92
190

Taxes Bldg.
Repairs

APPENDTX TABLE 5-E

PTSOI,IRCE INPUTS PER I.IORKER IN AGRICI]LTI]RX
PRAIRÏE REGION, L95O-L974

(In thousands of constanx l96L dollars)

362
364
414
348
287
361
383
349
375
400
463
401
402
4L7
410
453
532
500
534
488
486
477
425
558
459

5

40
35
40
52
45
39
47
43
51
59
60
6L
64
62
78
83
93

111
L20
108
LLz
115
t25
L45
L64

MACHINERY

Source: See Appendfx TabLe 5-4.

100
140
160
L77
174
t74
190
272
206
253
277
248
255
265
288
34s
472
492
600
629
635
482
542
6t7
732

Deprec. 0peratíng
Expenses

425
457
488
547
607
598
566
581
578
588
604
s67
572
590
639
760
927
959

1,034
970

1,015
93L
9s8

1,040
l-,0 78

67s
665
7LL
755
7s7
803
835
846' 
836
872
886
777
805
831
861
959

L,L28
l_,1_00
1,L82
T,LLz
L,23L
1,285
1,408
1,659
L,794

CROP

I
Fert.
Lime

INPUTS
10

and Other
Erpenses

22
27
27
35
29
2L
22
27
30
40
46
55
60
82

L23
150
225
288
338
t82
138
195
222
294
367

44
47
49
51
55
63
79
88
96

109
t_16
L22
113
L2L
1_33

L37
L66
t_70
189
178
181
L7L
L7I
22L
375

:'1"-:: .

,::

:,tlí-

.;l,r¡;1,

ìt ]l¡i:i
:'.;lrl)l

Interest Feed
Purchased

LIVESTOCK INPUTS

42
73
69
63
59
63
70
80

113
133
r_33
L29
r-36
l_28
L42
L52
2L5
2L7
258
345
362
257
3L2
49s
531

L27
99
81
69
85
93
96
93

118
115
l_11_

L20
168
L52
168
188
230
280
27L
256
282
284
306
45L
520

0 ther
E:çenses

,i

10
11
L2
L4
L6
18
19
2L
23
27
28
32
29
32
35
44
55
57
54
5l_

60
64
64
76
65

L4
Misc.Optg.
Expenses

6l_

87
90
92
95

104
107
1_l_0

L2L
L27
L34
L23
L25
130
L52
184
201
2L2
23L
205
234
191
252
260
240

Hs.(,



YEAR I LAND Æ'ID BUILDINGS
r

No. of Interest Bldg. Taxes Bldg.
trlorkers Deprec. Repairs

1-950
1951
L952
1953
]-954
1955
1956
L957
1958
L959
1960
L96L
L962
r-963
].:964
1965
L966
L967
1968
]-969
L970
L97L
L972
L973
L974

30
29
2L
2L
23
3l_

26
23
24
24
30
27
27
18 l_

22 t_

22 t_

25 1
25 I
26 l_

232
232
252
222
2L2
204

300
336
5l_5
588
485
376
522
733
743
977
825
922
794
097
004
058
094
398
764
316
664
248
427
84r_

4L3

l-40
131
L79
200
L97
161
198
245
257
28L
230
260
222
310
28L
289
273
315
330
365
382
428
443
496
523

APPENDIX TABLE 5- F

RESOURCE ]NPUTS PER I^IORKER IN AGRICI]LTURX
BRITISH COLIJMBIA REGIoN, I95O-7974

(In thousands of constant 1961 dollars)

170
L57
2L6
2r2
198
L47
184
223
225
24L
20L
230
1_96

27r
260
258
223
253
26L
307
320
307
3L5
343
339

75
55
65
82
77
57
74
76
82
95
7L
80
77
7L
76
65
69
83
69
54
33
78

2L3
273
296

Interes t
6

73
95

L42
150
L25
95

L29
160
L47
L75
L52
1_5 I
].63
25L
2L4
24r
256
268
305
404
404
315
396
450
568

Source: See Appendix Table 5-4.

Deprec.

]-96
L97
283
310
297
226
27r
3L4
301_

301
248
274
284
430
365
400
373
396
390
463
489
456
523
563
62t

Operating Fert. and Other Interest
Expenses Line E:<penses

342
327
483
473
440
357
432
49L
456
46L
37t
4L3
397
62L
s28
574
540
s4t
556
703
748
874

L,L25
L,287
L,523

CROP INPUTS

83
88

739
159
137

96
107
L26
133
]-34
LL4
119
139
207
L78
r82
L75
L76
161
183
158
L92
190
184
257

10

111
t_1_3

153
150
L44
tL7
L4L
160
r49
156
133
156
t46
2L8
182
L56
156
178
l-80
L82
L92
220
2s5
315
455

LIVESTOO( INPUTS
11" t2 13 L4

Feed Other Mlsc. Optg
Purchased E:çenses Ereenses

51
85

L02
98
82
6L
74
88

1t_8
140
LL2
L23
t_38
193
L69
L69
183
l_9 3
2L8
323
300
200
26L
4L4
529

735
739
930
911
930
688
915
865
901
975
781

1,008
I,069
1,550

13
15
,t
27
29
24
29
33
33
38
33
43
42
67
55
65
65
70
60
64
63
64
72
76
74

1-00
133
l_86
L97
l_80
L37
t75
186
\92
20L
L62
L97
L73
255
228
233
205
239
2L0
191
237
305
334
406
467

1,
1,
1,
I,
1,
1,
L,
l_,
l_,
2,
,

384
340
2LL
323
L27
394
490
520
709
258
596

t;
i;Hi:s i.:s. ¡i
ii
i..,

D

ii
ti:

iir

itii
il,

ii
ii
ii
i::.
iti

i¡
t;:

â;
*"

ii'
!:
,li

: i,t"
l,i',¡

:;¡i.

:i:ir'.+:



L950
1951
L952
1953
L9s4
1955
L956
L957
1958
1959
1_960

1961
L962
r_963
L964
L965
L966
L967
1968
L969
L970
L97L
L972
L973
L974

Gross Farm Govetrrrpnt
Incoæ Payment

LO3294
L22209
L23468
L26882
L25942
l_23081
L32797
L34499
L41522
L4s755
r_49090
L56079
L7082L
169990
L767LO
189458
218886
23L328
248647
249036
266533
276749
303600
402493
487023

APPEND]X TASLE 6

ESTIMATES OF FARM INCO}ÍE ATID FARM PRODUCTION
BRrlrSH COLIJMBTA, L95O_197 4
(Thousands of current dollars)

Farm Income Inventory Observed Weather
Change Farm Prod. Adjustænt

187
43
50

86
L46

7

374
136
289
L02
300

29
160

76
19

7

208
L28
829
240

53
L706
1501_

L22022
L23425
a26842

L22995
132651_
L34492
L4LL48
t4s6L9
l_48801_
L55977
L7052t
16996L
L76550
L89382
2L8867
23L32L
248439
248908
265704
276509
303s47
400787
485522

-3007
864

352t
4068
2935
15s9
-923
-6

-66s
2982
L9L2
3743
1,592
3670
4317

5

-446
-L352

3728
2569
4918
7430
L342

10188
401

Sources: (l-) Statistlcs Canada,
of Statlstlcs.

(2) Statistics Canada,

100287
L22886
L26946
130910
128877
L24s54
L3L728
L34486
140483
148601
150 713
t59720
L72LL3
L7363L
18086 7

189 387
2L842L
229969
252L67
25L477
270622
283939
304889
4L0975
485923

2595
-832
-5 83

-2202
-r_98

969
2

-l_31
232

6
85

-81_0
-r_480

2542
-766
-727
-710
3672
-996
1196

400
-LL32

t_811
316

-650

Farn Prod.
(Adjus ted)

Handbook of AgrlculËural Statistícs.

Farm Net Incone, Cat. No. 2L-202, Annual.

L02882
L22054
L26363
L28708
L28679
L25523
l_31730
134355
L407t5
L48607
r_50798
158910
I 70633
L76173
180L01
r_88660
2L77LL
23364L
25tL7L
252673
27]-.022
282807
306 700
4LL29L
485273

Operatfng
Expenses

50284
55501
57L7L
59 348
62366
64270
69682
69929
75065
81330
84773
9263s

10006 7

LOz326
LOg342
r_r_9389
L36sU
L44528
L49425
L62485
t73435
184658
200497
249L78
3LL725

Adj us ted
Net Farm Prod.

52598
6655 3
69L92
69360
663L3
61253
62048
64426
65650
67277
66025
66275
70566
7381+7
70759
6927L
8LL27
391_1-3

LOL7.46
90188
97s87
98L49

106203
L62LL3
173s48

Part I1, Farm Income L926-L965, Cat. No. 21-511_, Do¡nlnLon Bureau
F
Þ'
ut
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APPENDIX TABLE 7-A

FARM PRODUCTION, I,üAGES AND EMPLOYMENT IN AGRICI]LTURE
CANADA, L950-L974

(In Ëhousands of current dol1-ars)

YEAR

Gross Farm
Production
(Adjusted)

Net Farm
ProducÈíon
(AdjusÈed)

trrlages
Paid Èo
Labor

No. of
tr'arm Labor
Employed ( f000)

1950

1_9sl_

t952

1-953

L9s4

1955

L9s6

L957

1-958

L959

L960

L96L

L962

L963

L965

L965

L966

L967

1968

L969

L970

L97L

L972

L973

L974

2,63L,592

3,189,900

2 ,9 89 ,050

2,908,L3L

2,945,742

2,690,25L

2,850,929

2,852,394

3,Lgg,668

3,L93,236

3,2L3,20L

3,59L,290

3,625,72L

3,639,597

3,9L9 ,275

4,233,662

4r575,695

4,9 51-,055

5,163,329

5,990,844

4,704,sgL

5,2L0,352

5,7!7,L69

7 ,g9g,g22
[0 ,300 ,047

r,4g2,0gg

r,908,627
1,646,5O0

L,532,672

r,442,LLB
L,245,975

1,29g,193

L,2gg,gg0

1,532r2O9

L,423,016

l-,387,981

r,7L7,1.00

L,650,250

L,53L,L4g

L,648,77L

L,777,575
l_,962,905

2,0r3,339
2,r22,gOg

L,g7L,B52

L,r5L6,gO7

1,870,033

2,L23,757

3,497,924

4,833,494

L,L77,35O

L,zOL,g20

L,Lg4,g75

1,235,520

L,277,490

L,L42,505

L,L22,765

L,163,1_40

L,L52,390

L,207,500

L,239,645

L,273,470

L,254,000

L,25g,g60

1,275,750

L,296,0L0

1_,267 ,520

1,481, 350

r,536,9gO

1,663,950

1,665,960

L,74L,650

1,6 88, 310

L,769,930

2,244,395

L002

939

869

858

878

B1_9

777

748

7L8

700

683

681

660

649

630

s94

544

559

546

53s

511

510

481

467

473

Sources: Coluuns (1) and (2) are estímaËed from StaËist,ícs Canada data as
shown ín AppendÍx Table 6 f.or BriËish Colu¡ùía. Col-urrr (3) is estimaËed from I

"QuarËerly Bulletin of Agricultural SËatistics;" CaË. ll2L-,003, ]-:g54-L976.
... a

i l:t.,l.tl.rt';
i i .'i::.:'.r:.ì .
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APPENDIX TABLE 7-B

FARM PRODUCTION, T,IAGES AI{D EMPLOYMENT IN AGRICI]LTT]RE,
ATLANTIC PGGION, L95O-L974

(In thousands of cuïrent dollars)

L' i' j"'

1' :l'r-:-:;:','::, I

Gross Farm
Product,íon
(Adjusted)

Net Farm
Product.ion
(Adjusted)

tr{ages
Paíd to
Labor

No. of
Farm Labor
Enployed ('000)

l_950

1951

L952

1953

L9s4

1955

L956

]t957

l-958

L9s9

i-960

T96L

L962

L963

L964

L965

L966

L967

L968

L969

L970

L97L

L972

t973

L974

Lzg,47O

L46,239

15 8,001

L3L,240

l_35 ,0 87

130,135

L33,2L9

L3L,872

131-,839

L37 ,344
L4O,Bg2

1-31-,515

L27 ,7L5

1,32,255

L40,092

L77,022

].69,948

L54,4O9

l_63,51_0

]-75,7L7

]-92,640

L7O,739

L96,289

268,392

342,987

69,607

79,856

86,745

60,67L

63,788

56,668

55,937

56,620

528,868

54,839

54,443

45,7L7

39,265

40,34L

44,889

70,L6L

55,l_28

38,013

43,702

5l_,595

64,79O

39, 788

56,874

98,32L

131,882

86,250

76,850

77,00o

81, 760

70,250

67,865

67,620

81,090

86 ,350

95,480

93,775

100,375

Bl_,400

64,430

74,490

7L,060

73,280

75, 835

72,930

79,560

85,540

78,890

66,4O5

74,400

L02,740

69

58

55

56

50

49

49

53

55

56

55

55

44

34

38

34

32

29

26

26

26

23

L9

20

22

Sources: See Appendix Table 7-4.
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APPENDIX TABLE 7-C

FARM PRODUCTION, T^IAGES AND EMPLOYMENT IN AGRTCI]LTT]RE,
QIIEBEC REGTON, L95O-L974

(In thousands of currenË dol-lars)

YEAR

Gross Farm
ProducËíon
(Adjusted)

NeË Farm
ProducËion
(Adjusted)

tr{ages
Paíd Ëo
Labor

No. of
Fa::m Labor
Enployed ( 1000)

1950

1951

1952

L953

1'954

1955

L956

L957

1-958

L959

1960

L96L

L962

L963

1964

L965

L966

L967

1968

L969

L970

L971,

1972

]-973

L974

388,5 31

457,605

466,362

427,925

437,476

426,820

443,609

44L,733

484,o9g

48L,208

469,4L8

486,222

507,345

5L9,522

52L,t6L

57r,079

669,92L

684,7r9

708,729

752,L6L

756,tgL
752,588

842,O95

L,L20,528

L,280,Bg2

2O9,874

254,444

250,647

2L6,622

2O9,gg5

189,313

183,389

l_83,203

L96,248

L77,304

l-5 B,103

L76,L75

1,7 8,L75

L69,336

L56,229

l-80,290

236,889

zLg,g34

245,990

272,547

258,O49

232,347

279,465

405,748

402,72L

313,750

306,075

284,200

296,380

300 ,6 70

238,220

227,70O

26L,630

254,340

264,275

230,L75

251,950

244,200

234,980

223,440

242,440

242,740

298,LL0

339,405

327,420

345,450

336,L40

339 ,015

327,360

396,950

25L

23L

203

203

2]-4

L72

1,65

L7L

L62

155

135

l-38

L32

L24

LL4

LL6

106

LL4

LzL

L07

l-05

98

97

;ì88

85

r'i : .. ,

Sources: See Append:ix Tabl-e 6.
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APPENDIX TABLE 7-D

FARM PRODUCTION, I^IAGES Æ\TD EMPLOYMENT IN AGRICI]LTURE,
ONTARTO REGTON, Lg50-L974

(In thousands of current doll_ars)

YEAR

Gross Farm
Production
(Adj usted)

NeË Farm
Production
(Adjusted)

trrlages
Paíd to
Labor

No. of
Farm Labor
E4loyed ('000)

l-950

1951

L952

1-953

]-954

l_95s

L956

L957

195 8

]-959

L960

L96L

L962

L963

L964

L965

L966

L967

L968

t969

L970

L97L

L972

L973

L97 4

776,360

9l_0, t_88

956,495
g22,L5B

3L3,379

795,283

845,74]-

841,95 3

958,327
g 42,536

974,243

L,0o7 r4g2

1,05 7, 899

1,09l_,053

1, 114, 105

L,216 1437

L,429,L54

L,436,690

1,488,320

1,5 89 ,940

l-,598,409

L,58g r44g

1,830,686

2,322 rL95

2,947,550

400,082

483,45L

415 ,850

373,356

347,702

313,616

3L3,726

3L2,306

39L,7L2

332,630

353,031

358,250

392,4LL

372,942

342,605

390,072

5L9,654

443,36,9

476,334

538,603

503,330

44O,3L3

605,430

794,384

l- ,04 7,00 3

3l-3,750

3L6,675

3l_3,600

32L,200

355,465

326,860

295,320

295,290

277,890

301,785

305,l-95

295,650

292,300

325,940

31_3,600

315,590

320 ,600

384,405

401,115

4L6,L60

434,280

459,620

40I,91_5

453,940

560,400

25L

239

224

220

253

236

2L4

193

177

177

L79

L62

t-s8

t72

l-60

15l-

L40

L47

L43

136

L32

L34

LL7

L22

L20

i'' r' . ."

:..
I

Sources: See Appendíx Table 7-4.
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APPENDIX TA3LE 7-E

FARM PRODUCTION' I,üAGES AND EMPLOYMENT IN AGRTCT]LTURE,
PRATRTE REGION, Lq5O-I974

(In thousands of cuïrerit dollars)

YEAR

Gross Farm
Production
(Adjusted)

Net I'arm
Production
(Adjusted)

tr{ages
Paíd to
Labor

No. of
Farm Labor
Enpl-oyed ( r000)

| 1es0

I tnrt

l:r,sz
I 19s3

l rnro
Ln*
I

I 
les6

lwst
I rgsa

L959

1960

196L

L962

]-963

L964

L96s

L966

]t967

L968

L969

L970

L97L

L972

1973

L974

L,234,349

l-,553,914

l_,880, g2g

1,399,200

Lr33r,rzL
L,2L2,490

L,296,529

L,302,48L

r,4B4,69g

L,483,54L

L,477 ,950
1,807,151

L,762,L29

L,720 1594

L,963,9L6

2,090,464

2,089,951

2,44L,607

2,55r,599
2,220,353

L,887,229

2,4L4,769

2,54r,399

3,796 ,526

5,343,345

749,938

L1024r323

924,066

8L2,663

754,33O

625,L25

683,083

673,335

925,731_

790,966

756,379

1,070,693

969,833

874,683

L,O34,2gg

L,067,79L

97L,007

r,222rg0g

L,255,L36

9LB,9t9

59 3, 151

L,059,436

L,O75,785

2,037 ,359
3,0 79, 340

461_,L50

478,750

495,450

506,570

5L3,760

465,055

490,860

485,100

49 3,500

504, 305

557,L75

574,080

583,050

59 7,000

6L8,640

607,040

5 70 ,000

652,455

645,790

77L,525

727,720

785,400

796,650

837,000

L,094,970

40L

383

367

3s8

338

331-

324

308

300

289

285

299

299

300

296

27L

240

243

229

243

226

23L

226

2L6

226

i _ :.: : l

Sources: See Appendix Table 7-A.
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APPENDIX TABLE 7-F

FARM PRODUCTION, ![A@S Æ\iD EMPLOYMENT IN AGRICI]LTURE,
BRrrïsH coLID4BrA REGTON, Lg50_L974
(In thousands of currenË dol_lars)

YEAR

Gross Farm
Productíon
(AdjusËed)

NeË Farm
Pròduction
(Adj usted)

trIages
Paid to
Labor

No. of
Farm Labor
E41-oyed ( r000)

I 1950

lrnrt

Irn',
I 1953

l rnro
l rn*
l rnru

| 
,n,,

I 

ress

1]t9s9
I

L960

rg6t
L962

L963

L964

rg65

L966

L967

L968

L969

L970

T97L

L972

L973

L974

L02,gB2

L22,054

L26,363

L28,70g

L2g,679

L25,523

]-3L,730

L34,355

L40,7L5

L48,607

L5O,79g

15 8, 91_0

L7O,633

176,L73

l_80,101

188,660

2r7,7LI
233,64L

25L,L7L

252,673

27L,022

292,907

306,700

4LL,29L

485,273

52,599

66,553

69,192

69,360

66,3L3

6L,253

62,049

64,426

65 ,650

67,277

66,025

66,275

70,566

73,847

70,759

69,27L

8L,L27

89,l-l_3

!0L,746

90 ,188

97 ,587

98,L4g

i|:06.r2o3

L62,Lr3
L73,548

34,5oo

36,250

28,350

29,7L5

34,960

43,555

39,390

36,225

39,490

41,880

5 8, 650

51, 940

52,650

35 ,820

45',, 9 80

49,290

59,375

67 ,L25

73,320

73,025

74,060

85,000

77,550

81,375

96 ,900

30

29

2L

2L

23

31_

26

23

24

24

30

27

27

L8

22

22

25

25

26

23

23

25

22

2I
20

Sources: See Appendíx Table 7-A.
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A?PENDIX TABLE 8-A

GROSS VALIIE OF OUTPUT, EMPLOYMENT AND OUTPUT
PER I^IORKER IN AGRICIILTURE,

cAlrADA, Ig50-L974

Source: Coluun (1), see Appendix Table 7-A.
Co.lumr (4), fron computeï prinË out,.
Col-r:mr (3) = Columr (1) å Columr (2).

i::11..- ¡,r.'\.,...;!i:;! i

i.::-r.-_._. .,

Year

Output ín
1961 dollars
trrleather Adjusted
(Míllions $)

Employment
(Number of
I^Iorkers)

(Thousands $l

OutpuÉ per tr'Iorker

tr{eather adjusted Productj_on
in 1961 dol-lars Fr¡rcti-on

Estimate
(Thousands $) (Thousands g)

1950
1951
L952
1953
L954
1-955
L956
L9s7
l_958
L959
1960
L96L
L962
L963
]-964
L965
L966
L967
L968
L969
L970
L97L
L972
L973
L974

2,632
3,190
2,ggg
2,909
2,946
2,690
2,gst
2,852
3,20O
3,l-93
3r2L3
3,591
3,626
3,640
3,9L9
4,234
4,576
4,95.L
5,L63
4,ggr
4,705
5,2L0
5,7L7
7 ,g1g

10, 300

L,002
939
869
8s8
878
819
777
748
7L8
700
683
681
660
649
630
594
s44
559
s46
535
511
510
481
467
473

2,600
2,954
3,235
3,494
3,534
3,646
t+,r036
4,181_
4,68L
4,792
4,995
5,274
5,267
5,450
6,r4L
6,6L2
7,L89
7,635
8,295
7 ,987
7 ,937
8,7L7
8,944
8,841
9 ,505

2,52L
2,56L
2,979
3,443
3,639
3,902
4,256
4,476
4,301-
4r757
4,979
5,362
5,518
6,0L9
6,6LO
6,724
6,923
7,695
B,541_
8,850
9,277
9,354
8,95il
7 ,398
7 ,556



Year

APPENDIX TABLE 8-B

GROSS VAITIE OF OUTPUT, EMPLOYMENT AND OUTPUT
PER I,üORKER TN AGRICI]LTURE
ATT,ANTTC REGION, L950-L97 4

ls3

Output per tr{orker

tr{eather adjusted Production
in 1-961- dollars FuncËion

Estímat.e
(Thousands $) (Thousands $)

1950
1951
L952
1_95 3
L954
1_955

L956
L957
1958
L959
L960
L96T
L962
L963
L964
]-965
L966
1967
1968
L969
L970
L97L
]-972
L973
L974

Output in
1961- dol-l-ars
Weather Adjusted
(Mil-lions $)

1'29
L46
158
l-31
135
130
133
L32
r32
137
L4L
L32
L28
L32
L40
!77
L70
L54
1,64
L76
1-93

L7L
196
268
343

Employment
(Nr:mber of
!üorkers)

(Thousands $)

69
58
55
56
50
49
49
53
55
56
55
55
44
34
38
34
32
29
26
26
26
23
l_9

20,
22

1,950
2,Lgg
1, 87B
2,336
2,699
2,534
2,524
2,493
2,339
2,267
2,20L
2,39L
2,905
3,765
3,364
3,903
4,300
4;733
5,329
5,585
5,449
5,91-0
7,265
5,985
6,083

L,947
rrg46
2,L92
2,373
2,444
2,449
2,594
2,993
3,026
3, l-33
3,086
3,7L3
3,976
4,092
4,L23
3,7LO
4,453
5,135
5,303
5,637
5 ,309
5,777
5,567
4,25L
4,577

l,r.:,.1:..,,,,,,
ir:i.; -.1:iii
ij: :.,::: .t:r.:::. :.,
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APPENDIX TABLE 8-C

GROSS VAr.IlE OF OUTPUT, EMPLOYMENT AND OIIIPUT
PER I¡IORKER IN AGRICIILTI]RE

QITEBEC REGTON, L95O-L974

OutpuË per l^Iorker

Year

Output in
1961 Dollars
trrleather Adjusted
(t"tíltions g)

Empl-oyrent
(Nr:mber of
I,Iof,kers)

(Thousands $)

trrleather Adjusted ProducËion
ín 1961 dol-lars Ftm.ctíon

Estínate
(Thousands $) (Thousands g)

1950
1951
1952
1953
]-954
1955
L956
L957
l_9s8
19s9
1960
796L
L962
L963
1964
L965
1966
L967
1968
]-969
L970
L97L
L972
L973
L974

389
4s8
466
428
437
427
444
442
484
4BL
469
486
507
520
s2L
57L
670
685
709
752
7s6
753
842

L,LzL
1,rzgL

25L
231:
203
203
2L4
L72
165
L7L
L62
155
1-35

1_38

L32
L24
TT4
TT6
106
LL4
L2I
L07
105

9B
97
8B
'8s

l_,583
L,730
2,L27
2,066
2,063
2,530
2,772
2,583
2,995
3,062
3,450
3,523
3,809
4,L77
4,509
4,399
5,048
4,793
4,652
5,370
5,583
5,537
5,612
6,402
6,580

1,5 78
1,530
L,770
2,096
2,L86
2,392
2,65L
2,908
2,924
3,284
3,542
3, 8l_l-
4,O39
4,380
4,652
4,523
4,464
4,836
5,260
5,562
6,079
5,877
5,81_9
5,030
5,016
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APPENDIX TASLE 8-D

GROSS VAIUE OF OUT?UT, EMPLOYI4ENT AÀID OltTpUT
PER I^IORKER IN AGR.ICIILTI]RE
oNTARTO REcrON, L950-Lg7 4

. -:

Ì:r-ìiì:i::a::

l':':-¡'.r:.r:."
i :r-::1. r:.1

Output per tr{orker

Year

OutpuË in
1961 Dol-l-ars
[¡üeaËher AdjusËed
(ui]-l-ions $)

Empl-oyment lüeather Adjusted
(Nurnber of in 1961- Dollars
I'Iorkers)

(Thousands $) (Thousands g)

Productíon
Function
Es timate
(Thousands $)

l_950
l_951
L9s2
1953
L954
1955
L956
L957
1958
L959
1960
L961-
L962
L963
L964
L965
L966
1967
L968
L969
L970
L97T
L972
]-973
L974

776
91_0

856
822
813
795
846
842
9s8
943
974

1,00 7

1,059
1,091
L,Lr4
1,2L6
Lr429
1,437
1,488
l_,590
l_,598
1,5 99
1,831
2,322
2,847

25r
239
224
220
253
236
2].4
L93
L77
L77
L79
L62
l-58
L72
l-60
151
L40
L47
L43
136
L32
L34
L1,7
L22
]-20

3,087
3, 1_g g

3,537
4,L20
3,363
3,577
4,L73
4,498
5,36r
5,368
5,426
6,2L9
6,526
6,183
6,928
7,3L7
8,367
7,946
8,393
9,945
9,43L
9,L67

10.,91_l_
L0 ,l-0 3
LL,327

2,650
2,979
3,2L6
3,932
3r829
4,Og8
4,565
4,722
4,930
5,642
5 ,565
6 r1-L9
6,274
6,733
7 ,478
7,3L6
7 ,434
8,19 8
9,759
9,083
9 ,697
9,9]'B
9,723
8,96L

10 ,303
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APPENDIX TA3LE 8-E

GROSS VAIIIE OF OUTPUT, EMPLOYMENT AlüD OIITPUT
PER Ï,üORKER IN AGR.ICIILTI]RE

PRATR]E REGTON, L9 5O-L974

lr : 1.'
',.. : ..1r,1 -

Output per tr{orker

Year

Output in
1961 Dol-lars
I¡üeather Adj usted
(Millions g)

Euployment tr{eather Adjusted Production
(Nunber of ín L96L dollars FuncÈion
I,{orkers) Es timate

(Thousands $) (Thousands g) (Thousands $)

r-950
l_951
L952
l_953
L9s4
l-955
L956
L957
1_958

L959
L960
L96L
1962
L963
L964
L96s
L966
L967
1968
1-969
L970
L97L
]-972
L973
L974

L,234
L,554
l_,381
1,399
1, 331
L,212
L,297
L,302
l_,485
L,494
L,479
1,807
L,762
L,72L
L,964
2 ,0go
2r}gg
2,442
2,552
2,22O
1,887
2,4r5
2,54L
3,797
5,343

40L
383
367
358
338
331
324
308
300
289
285
299
299
300
296
27L
240
243
229
243
226
23t
226
216
226

2,954
3,556
3,72L
4,]'64
4,532
4,L20
4,669
4,ggg
5,54 9
5,678
5,686
6,O44
5,534
5 ,531
6,556
7,396
7,799
9,L26

L0,652
8,752
8,053

10 ,139
9,348
9,164
9,855

2,849
2,982
3,618
4,L44
4,044
4,550
4,ggo
5,2L4
5,260
5,702
6,067
5,640
5,743
6,377
7,069
7,496
7,860
8,55 3
9,936

L0,295
10 ,539
LO,567
9,772
7,L8L
7,0o4
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APPENDIX TABLE 8_F

GROSS VATTIE OF OUTPUT, EMPLOYMENT A}TD OUTPUT
PER IdORKER IN AGRICI]LÏTIRE

BRTTTSH COLIIMBTA RXcrON, Lg50-I974

I --1--. r

OutpuË per lJorker

Year

1950
1951_

L952
1953
L954
1955
L956
L957
t-958
L959
L960
L96L
L962
]t963
L964
L965

OuËput ín
l-961 Dollars
tr'Ieather AdjusËed
(Millions $)

Euployment
(ttunber of
Inlorkers)

(Thousands $)

IrleaËher Adjusted Productíon
in 1961 Dol-1ars Ftnction

EstimaËe
(Thousands $) (Thousands $)

L966
L967
1_968

L969
L970
T97L
t972
L973
L974

103
L22
L26
r29
L29
L26
L32
L34
T4L
L49
151
L59
L71_

L76
1-80
189
2L8
234
25L
253
27L
283
307
4LL
485

30
29
21
2L
23
31_

26
23
24
24
30
27
27
18
22
22
25
25
26
23
23
25
22
2L
20

3,625
3,785
5,334
5,956
5,796
4,209
5,092
5,744
5,709
6,131
5,042
5,996
6,L36
9,539
8,26L .

7,gLL
7,566
8,374
8,138
B, gl-7

9,690
9 ,1_0 8

10,334
LL,575
LL,982

4,L42
3,9L7
4,O39
4,657
4,997
5,L79
5,447
5,601
5,979
6,692
7,064
7,33L
7,458
7,597
8,280
8,042
8,511-
8,932
9,589
9,96L

L0,770
LL,5L2
LL,357
10,5 71_

10,9 35



158

APPENDIX TA3LE 9-A

CI'RRENT VAT,UES OF FARM CA?ITAL IN CANADA,
BY rrEM, Lg50-L974

(Thousands of Dollars)

YEAR

1950
L95L
L952
1953
L954
1955
L956
L957
1958
L989
L960
L96L
L962
L963
L964
L965
L966
L967
1968
L969
L970
L97L
L972
L973
L974

LIVESTOCK AI{D
POIITRY (]-)

L,467,590
2,006r4gL
L,7gO,B74
1,556,503
L,424,076
r,462 ,727
L,422,7L9
L,512,472
L,960,46L
L,956 r 443
1, 8 78,01_0
L,990,234
2,0531779
2,Lrg,g33
2,L66,297
2,L37 ,g6L
2 ,364,002
2,5L7,816
2,499 ,739
2,955 ,806
3,139,658
3,069,499
3r7L8,556
4, 880,555
4,959,635

LANDS AND
BUILDINGS

IMPLEMENTS
AND MACTTINERY

1 ,6 81-, 0 75
1,9 31, 880
2,076,797
2,257 ,636
2,352,549
2,293,627
2,263,296
2 r37L,4Og
2,44L,LgL
2,509,654
2,575,O25
2,565,539
2 1656,2L1
2,78L,770
2,g4g,L6g
3,263,250
3,548,848
3,723,206
3,872,524
3,925, 308
3,9221979
3, 904 ,900
4 ,072,599
4,348,289
5 rL36 ,gg5

TOTAL

8rL7r,2g7
9 , 450, 890
9 ,536,L28

10,l-l_0, l-l-6
9,,959,674

L0,3L3,420
L0,538,662
L0,842,372
LL,742,427
12,308,287
L2,679 ,960
L3,L59 ,L69
L3,684 r0L7
L4,54O,957
L5,790,OL6
L7,2L7,847
L9,062,67L
2L,069,L86
22,70O ,4gL
23,507 r468
2 3,801_,000
23, 986,3gl_
25,L77,847
29,520,L64
36,049 ,L27

5 ,022,642
5 ,5L2,5L9
5 r669,467
6,295,977
6 ,183,050
6,567 ,066
6,852,657
6,958,49L
7 ,440,775
7 ,942,L90
9,226,925
9,603,397
9,974,027
9,639,254

L0,675,560
LL,8L6,736
L3,L49,82L
L4,828,L64
L6,338,228
16,626,354
L6,738,363
].6,g1.r,982
17 ,386,692
20,291,32L
25,952 ,497

Ii:::_:r::

Source: Quarterl-y Bull-eËin of Agricultural SËatistics, April--June l-966.
Quarterly Bul-l-eËin of Agricultural StaËístics, April-June l-969
Quarterly Bull-etin of Agricul-tural SËaËístics, Apríl-June L974.
Quarterly Bul-l_eËín of AgriculËural_ StaËistics, April_Jr¡ne 1975. 

r,.,..:r.::.,:.,j(1) Includes value of animals on fur farms. i:ir'':';:r.::':
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APPENDIX TABLE 9.8

CURRENT VATIIES OF FARM CAPITAL IN }IARTTIME PROVINCES,
BY ITEM, L95O-L974

(Thousands of Dollars)

L

L':

I

YEAR
LIVESTOCI( AI{D
POTTLTRY (l-)

LAND A}ID
BUILDINGS

IMPLEMENTS
AND MACHINERY TOTAI

1-950
t-951
L952
1953
L954
1955
L956
L957
1958
L959
1960
L96L
L962
L963
L964
L965
L966
L967
1968
L969
L970
L97L
]r972
L973
L974

7L,447
88,1-6 9
82,529
7L,553
63, ggg
65 ,396
6L,699
5 8,506
64,565
6 8, Bgg
66 ,7 47
67 ,2L6
66,502
66,470
66,49O
67,L42
70,383
72,ggg
72,942
79,064
8L,628
79,020
87,525

108,545
120,851

233,}LL
24L,047
24L,269
240,273
238,9l_8
238,97O
238,097
237,496
236,L65
234,556
234,L26
23L,g7g
227,699
227,L07
236,438
247,25L
267,L60
2 83,00 3
306,227
327,739
344,LL7
340 ,9 30
365,055
42L,9L4
537,4L0

62,L33
68,456
73,940
8L,L46
85 ,003
82,904
84,81_3
90,11_1
9L,L79
92,L66
9L,6L6
88, 790
92,BLL
95,896
gg,267

101, 1-4 B

L06,924
l_11, 356
LL5,g7g
118,2l_0
118,834
rLg,74L
r23,77L
131_,000
L52,O29

366,59L
397,67L
397,737
392,972
387,819
387,160
384,609
386,l-03
39L,9O9
395,611
392,489
387,885
387,001
389,473
402,L95.
4L5,54L
444,467
467,247
495,L47
525 ,013
544,579
5 38,691
576,35L
66L,459
810 ,290

Sources: See AppendÍx Table 9-4.
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APPENDIX TABLE 9_C

CURRENT VALUES OF FARM CAPITAI IN QI]EBEC,
BY rrEM, L950-L974

(Thousands of Dol-l-ars)

YEAR
LIVESTOCK AND
POUTTRY (1)

LA}TD Æ{D
BUILDINGS

IMPLEMENTS
AND MACIÍINERY TOTAL

l-950
l_951
L952
l-953
L954
l_955
L956
1,957
1958
L959
l_960
L96L
L962
L963
L964
L965
L966
L967
L968
L969
L970
L97L
]-972
L973
L974

269,538
338,946
328,942
284,58L
258,L27
250,520
257,L56
256,423
303, 75 3
3L4,288
310,6 84
309,871
327,668
334,233
322,469
322,L20
353,474
389 ,935
395,257
435,7O7
451-,506
4L8,56L
499,098
649,734
737,09L

752,753
846,973
860, 99 3
86 8, 105
Bg6,1-13
902,92t
930,828
930,828
952,L27
9i2,755
994,054

L,0L4,682
L,004,329
1,035,390
1 ,0 76 ,906
1 , 104 ,029
L,L59,027
l-, 189, 395
L,266,355
L,322,60L
L,3gg,44g
r,32r,792
L,443,397
L,639,699
L,892,2L3

Lgg,607
zLL,g37
22g,5gB
245,293
25L,303
247,4AL
254,4O3
272,099
287,524,
300 ,0 76
306, 381_

30L,257
322,!67
345,749
366,LLL
361-,901
373,980
38B,200
4O5,0L7
4L7,256
427,524
427,538
454,32O
490,024
57L,448

1,211,999
L,397,256
L,4L9,423
Lr397,969
L,405,543
L,400,752
L,442,387
L,459,350
L,543,404
L,587,LLg
L,6L]-,Lrg
L,625,9L0
L,654,L63
Lr7L6,372
L,765,396
L,7881049
L,gg6 r475
L,966,530
2,066,629
2 ,L75 1554
2,267,479
2,L67,ggL
2,396 ,gLs
2,779,457
3,2OO ,752

Sources-:. See Appendix Table 9-4.

t'].:l:::r::i
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APPENDIX TA3LE 9-D

CURRENT VALUES OF FARM CAPITAL IN ONTARIO,
BY rTEM, L950_L974

(Thousands of Dollars)

YEAR
LIVESTOCK AND
POTTLTRY (1)

LÆ{DS ATTD

BUILDINGS
IMPLEMENTS
MACTIINERY

AND TOTAL

1950
L95L
7952
1953
a954
L9s5
L956
L957
195 B

L959
L960
796L
]-962
L963
L964
L965
L966
L967
l-968
L969
]-970
L97L
L972
L973
L974

485,067
6g2,Lg7
56L,L4g
4go,06g
454,733
459,295
430,056
465,308
575,984
593,555
578,L24
593,722
630, 985
622,596
629 ,459,
6L6,973
678,372
73L,26L
744,872
855,239
85 7,093
796,509
957,1,35

L,240,L5L
L,zLL,22g

L,Lg4,L7g
L,4Lg,364
L,464,339
r,600 ,376
L,667,247
L,903,294
L,993,223
1,9 94, 305
2,165,3L6
2r39L,2g2
2,369 ,396
2,572,303
2,69L,763
2 ,7 36,493
2,973,656
3,L25,974
3,45L,L46
3, 881, 140
4,374,353
4,968,L60
5,005 ,11_0
5,rg3r4Lg
5,4!Lr4gg
6,569 1549
8,540,4L2

389,352
445,279
486,27O
5L9,570
53L,526
52O,ggl.
526,358
556,333
574,683
589,969
596,787
579,282
598,2L3
623,094
654,5L2
7LO,403
758,398
797 ,59r
833, 154
855,336
877,795
890, 037
939,32r

L,OLz,4gO
l_,1gg,661

2 ,069 r597
2,546,g3g
2,5LL,747
2,6LO,0L4
2,653,506
2,793,590
2,949,637
3,005,946
3, 315 ,883
3r574,9L6
3,544,297
3,745,307
3,910, g60

3,992,L63
4,257,626
4,453,250
4,gg7,gL6
5,4og rgg2
5,952,379
6,679,735
6,739 ,g78
6,969,964
7 ,307 ,g 45
8rg22,Lgg

10 ,9 40, 301-

Sources: See Appendix Table 9-A.
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APPENDIX TABLE 9-E

CURRENT VALUES OF FARM CAPITAL IN PRAIRTE PROVINCES,
BY rrEM, L950-L974

(Thousands of Dollars)

LI\IESTOCK Æ{D
POTTLTRY (1)

588,807
824,964
754,936
65L,L4g
59L,439
630,269
6L8,743
676,446
845,637
gOL,32L
847,528
938,380
942,930

L,004,623
1,054,831_
1.,038,121_
l-,159,063
1,21-3,030
L,L64,923
L,456,5g7
1,6l_3, 360
L,637,523
2,OLL,043
2,665 ,L27
2,656,036

LANDS AND

BIIILDINGS
IMPLEMENTS
AND MACITINERY

TOTAL
YEAR

1950
1_951

L952
1953
L954
l-955
L956
L957
1958
L959
L960
L96L
L962
L963
1964
L96s
1'966
L967
196 B

L969
L970
L97L
L972
L973
L974

2,596 ,27O
2,727,067
2,9L9,534
3,272 r 396
3 ,050 ,03 9
3,265,336
3,423,23L
3,407,209
3,662,494
3 1771r622
4,L36,329
4,29L,5O2
4,556,26L
5,L2grg73
5 ,859,l-09
6,729 ,o2g
7,544,6L6
81664 r25O
9,42Lr074
8,932,L04

' 8,8l_8, 736
8,772,58O
8,911, 413

1],o82,547
L2,773,904

986,337
L,L47 ,449
1,225 ,697
r,344,655
L,4L5,540
L,362,744
L,325,57O
1; 375 ,51-0
L,407,442
L,444 ,377
r,494,222
L,5O9,72L
L,5531225
L,624,614
I,732,42L
1-,977,5LL
2,L96 ,0O2
2 r297 ,22L
2 r 381,105
2,3gg,]-g5
2,347 ,00O
2,3O5,4LL
2, 385 ,539
2,535 ,309
3rOL7,6L2

4,L6L,4r4
4,699,490
4,799,067
5,268,200
5 1057,OL7
5,259,349
5,367 ,544
5,459 ,L65
5,9L5,573
6,LL7,320
6,478,O78
6,739,603
7 ,052,3L6
7,758,2L0
9,646,36L
9,744r660

10,889 ,691
L?,L74,50L
L2,967 ,002
L2,777 ,g96
L2,779,086
L2,7L5,5L4
L31207,994
l_5,882,983
L8,447,452

Sources: See Appendix Table 9-A .

l. i. ::::
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APPENDIX TABLE 9-T'

CURRENT VAIIIE OF FARM CAPITAL IN BRITISH COLI]MBIA
BY rrEM, L95O-L974

(Thousands of Dollars)

t !:r
':: :

LIVESTOCK AND
POULTRY (1)

LAlr{DS A}ID
BUILDINGS

IMPLEMENTS
AND MACHINERY

TOTAL
YEAR

1950
L95L
L952
1-953
t954
1_955

L956
L957
1-95 B

L959
L960
L96L
1'962
L963
L964
L965
L966
1-967
L968
L969
L970
L97L
L972
L973
L974

52,72L
72 r2L6
63,420
59,L52
55,879
57,257
55,065
55,789
70,622
78,390
74,927
91,045
85,895
9L,02L
9 3,039
9 3, 605

LOz,7LO
LL0,7O2
111-,845
Lzg,Lgg
1_36,081
L37,887
L63,755
2L6,ggg
234,429

256,430
279,069
283,442
3L4,827
33O,734
356,745
367 ,278
399,663
424,67 3
47L,965
493,O3L
493,O3L
503,987
sLL,29L
529,55L
610 ,455
727,979
81-1,376
970,2L9

L,075,750
l_,181,961-
L,293,26L
l_, 355,338
Lr577,6L3
2,209,659

53,646
58,760
62,292
66,992
69,L76
69,577
72,L42
77 ,356
80, 36 3
83,066
86,019
86,488
89,795
92,427
95, 85 8

LL2,2B7
L23,544
128,838
L37,27O
L45,32L
l_51_, 836
L63,L73
L69,649
L79,465
2O7,245

362,797
409,044
409,L54
440,961,
455,789
483,579
494,485
531,808
575,658
633,42L
653,977
660,564
679,677
694,739
7Lg,44B
8L6,347
954,L32

1,050 ,9l-6
1,2L9,334
L,35O,270
L,469,B7g
L,594,32L
r,699,742
L,974rO76
2,650 r332

Sources: See Appendix Table 9-4.
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