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ABSTRACT

A MARKET STRUCTURE FOR HIRED AND FAMILY LABOR
IN
CANADIAN AGRICULTURE
by
Lew-king Ii

The focus and end—in—view of most agricultural policies has been to
raise farm income iﬁ Canada as well as in other countries. The lack of
estimates of coefficients relating to the major economic variables in
explaining farm labor employment would be a major limitation %o judge the
interrelationships of policies affecting employment and farm labor
mobility, In order to satisfy this deficiency, the objectives of this
study are to examine the important variables which affect the farm labor
market, to estimate fhe elasticities of demand and supply response for
farm labor in respect to thé important variables examined, to ascertain
the time required for adjusting the current demand for and supply of farm
labor to the 1ong—rﬁn equilibrium level, to derive a structural relation—
ship between the farm wage rate and the number of farm employment gnder
equilibrium conditions, and to project farm labor requirements up to 1970,

To make the inquiry systematically, it is necessary to hypothesize
that the quantity of farm labor demanded depends upon the real farm wage
rate (Xl), the parity ratio (X2>’ the quantity of farm machinery (X3)’ and
the productivity (X4), or the time trend (T) reflecting technological
improvements, and that the quantity of farm labor available is responsive

to the real farm wage rate (Xl), the "adjusted" non-farm wage rate (X5)’ and
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the time trend (X6) connected with econémic growth,

Two categories of farm labor, hired and family, are considered in
this study. Each of them is analysed on a regional basis. Five regions are
formulated on the basis of the existing production pattern and the geographic
delimitation, viz, Atlantic region including Nova Scotia, New Brunswick and
Prince BEdward Island; Quebec region; Ontario region; Prairie region
including Manitoba, Saskatchewan and Alberta; and British Columbia region,

In order to test the hypotheses and to make the estimates derived as
realistic as possible, it is assumed that the production patterns prevailing
in each region are not changeable, that the mobility of farm labor from one
region to another is not likely, that the major factors affeqting the demand
for hired and family labor in all regions are the same, that the major
factors affecting %he supply of hired and family labor in all regions are
the same, and that the linearArelationship exists in the structure of farm
labor resoﬁrce, ’

The statistical models used for analysis of both hired and family
labor are made up of a long-run demand function and a long-run supply
function, and two adjustment equations, one for the demand function and
the other for the supply function, These adjustment equations are intro-
duced under the assumption thaf neither the quantity of farm labor demanded
nor supplied'may‘be adjuSted in response to an economic stimulus, immediately
and completely within a given time period. Models'estimated using Nerlove-
type distributed lags give rise to two sets of structural equations--long-
run equations and short-run equations, The parameter estimated for the

lagged dependent variable implies a coefficient of adjustment which reflects
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the relétionship between short-run and long-run elasticities. This
coefficient of adjustment can be obtained by subtracting the coefficient
of the lagged variable from one. The long-run elasticities are derived
from tﬁe short-run elasticities divided by cbefficient of adjustment,

Fﬁrthermore, a recursive system exists in the market structure for
both hired and family labor since the farm wage rate affecting the demand
for hired labor and the supply of family 1aBor is wually lagged one year,
Therefore, the supply can be equated to the demand for both hired and family
labor under equilibrium conditions., For estimation purposes, these
equilibrium structural relations can be reduced into two reduced~form
equations in terms of quantity of employment and farm wage rate for hired
and family labor,

Based on the above considerations, the algebraic forms of long~run
and short-run supply and demand functions for both hired and family labor
can be formulated accordingly. With modification of time lags, theSe models
are used for empirical analysis of this study.

The models are all fitted with annual data from 1946 to 1962,
Original data ére taken from the Dominion Bureau of Statistics and the Canada
Department of Agriculture, with the excéption of the productivity variable
calculated by the writer. In order to be realistic and *to reduce the
degree of multi-collinearity, modification of data and the aggregation of
variables are made accordingly, PFurthermore, in order to idgntify whether
the data are randomly distributed, a pre-test of auto-correlation, by using
Von Neumann's Ratio as a criterion is also made., It shows that no auto-

correlation exists in the residuals of supply and demand for both hired and




family labor in all regions,

In order to meke a comparison two experiments were performed on the
demand function for both hired and family labor; one ﬁsed the productivity
variable as an alternative to linear trend and another substituted the time
varisble reflecting technological improvements for the productivity; the
former was designated as equation (1) and the latter as equation (2), The
reduced-form equations were derived, for prediction purposes, from either
equation (1) or (2) depending upon some statistical criteria. Those derived
from equation (1) were used for predicting hired labor employment in B. C,
and family labor employment in the Atlantic region and B, C.; while those
derived from equation (2) were used for predicting both hired and family
labor employment in the remaining regions. The aggregation of all regions
is for Canada as a whole. Projections of hired and family labor require-
ments for 1965 and 1970 were made under certain qualifying assumptions,

| The empirical results show that the demand for hired labor was
apparently not responsive to the farm wage rate in all regions but slowly
responsive to the other variables including parity ratio, farm machinery,
and prodﬁctivity; and that the supply of hired labor also was not or less
responsive to the variables considered in al1l regions, with the exception
6f the farm wage rate in B. C. and the “adjustéa" non~-farm wage rate in the
Atlantic region, both of which were statistically significant at the 10
percent level, |

In more than 90 percent of the cases analysed, the price elagticities
of demand for family labor were negative and significant in all regions, with

the exception of the Prairie, They were low in the short-run and much higher
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in the long~run, For the income and the cross elasticities of demand for
famiiy labor, the results show that they were significant at the five
percent or higher levels only in one region; the former was in B. C, and the
latter in the Atlantic, both of which were estimated to be high in the
short-run aﬁd even higher in the long-run, The elasticity of demand for
family labor with respect to the productivity was significant at the five
percent or higher levels also in the Atlantic only. It was estimated to be
elastic in the short-run and highly elastic in the long=-run,

On the supply side, however, the results show that both the price
elagticity and the alternative price elasticity of farm labor were con-
sistent in sign with a priori expectations in the Atlantic only, and they
were significant at the ten and five percent levels respectively,

The adjustment coefficients were much higher for hired labor than for
family labor, suggestihg that family labor has been slower than hired labor
in adjusting to sustained price changes. Among regions the lowest rate of
adjustment for both supply and demand for family labor was in the Prairie,
It implies that the elimination of discrepancy between actual and equilibrium
levels of employment requires a longer period of time,

The predicted equilibrium level of hired labor employment was greater
than the actual level through most of the analysed period in all regions,
particularly in the Atlantic and Ontario, In view of the average
disequilibrium for the entire period, the hired labor employment was also
deficient in all regions., In contrast, the predicted equilibrium level of
family labor was less than the actual level throughout the analysed period

in most of the regions, The highest average disequilibrium for the entire




period was found in the Prairie and the Atlantic,

Extending 1947-1962 trends, sizeable reductions in the farm labor
employment in all regions are projected for 1970, In the eight years after
192, in Canada as a whole, hired labor is forecast to increase by 14 percent
whereas family labor is projected to decline by 42 percent. On a regional
basis, the highest percentage of decline in family labor is projected to be
in the Atlantic, Quebec; and Ontario regions, In view of decline'in the
absolute number, the three'régions with the largest employment of family
workers, i.e, Quebec, Ontario,-and the Prairie, account for about 82 percent
of the total decline in the future eight years after 1962, -

For hired labor it is projected to ﬁe declining in the Prairie and
B.Co, increasing in the Atlantic and Ontario, and constant in Quebec during
the 1962-1970 periods

If these projections were realized, 199 thousand man-equivalents of

farm labor would likely have to find jobs in other industries in the period
from 1962 to 1970, or, on the average, 25 thousand annually.

Judging from the nonéignificant price elasticities of supply in the
Atlantic and Ontario, modest efforts through farm programs to raise the farm
wage rate will not materially attract more hired labor available in these two
regions. The more effective policies may be focussed on some non-economic R
aspects, For the off-farm migration of family labor, however, programs to
raise the farm wage rate, in terms of residual farm income, on the long-term
basis may be quite significant. In order to accelerate off-farm migration,
general measures,bsuch as more vocati@nal‘training and re-training of rural
youth, with a wide range 6f skills intﬁon-agricultural fields, more adequate

information about non-farm jobwopportunitieé, etc., are neceésafy.
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CHAPTER I

INTRODUCTION

The Canadian population engaged in farming has declined considerably
since 1901 in relation to the total population of the country.l At the
beginning of the twentieth century agriculture was the dominant industry,
Of 5.4 million Canadians in 1901, 62.5 percent lived in rural areas, the
majority being on farms. Sixty years later, in 1961, however, the farm
population had diminished to 39 percent of the total, even though thé total
population had increased@ by nearly 13 million between 1901 and 1961, The
agricultural labor force, consisting of workers 14 years and over, who are
working or seeking work on farms, has also declined. After World War 1T,
the deelining rate of_the agricultural labor force was much more rapid than
that of the farm population., The reduction in the number of the agricul-
tural labor force has been particulariy noticeable since the mid-1940's, In
1946, there were 1,191,000 persons in the farm labor force; by 1961 there

were only 691,000.2

This decliné fell largely in three of the regions, i.e.
the Prairie, Ontario, and Quebec. The reduction in the Prairie accounted
for 191,600, in Ontario 154,000, and in Quebec 136,000, Added together the
changes in these three regions accounted for 9% percent of the total decline,
In contrast with the farm labor force, the number of persons in the total

labor force rose from 4.8 to'6.5 million during the same period.3 Among

the regions the greatest increase also occurred in Ontario and Quebec, but

lSee Appendix I,

2See Appendix IT.

3See Appendix ITI.
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not in the Prairie. It is obvious that, with the rapid decline in the farm
labor force and the continued growth in the non-farm labor force, there has
been a sharp accentuation of the decline in agriculture in the Canadian
economy, particularly in Ontario and Quebec,

Compared with the non-aggricultural industries,4 agriculture in the
recent decade ﬁas logt its importance, from the largest industry down to
fifth, in all regions except the Prairie, in terms of employment.5 The
non-agricultural sector is composed of five components, namely manufacturing
and mechanical; trade and finance; construction and transportation; mining,
logging, fishing and trapping; and services. With the single exception of
the second last component, all were larger than agriculture, as far as
employment was concerned, in 1961. |

The diminishing importance of agriculture has been the inevitable
concomitant of the advances in technology which have encouraged the growth
of secondary and tertiary industries. Mechanization and continuqusly
improved technigues of production are the main reasons for successively
employing less manpower year by year. Numbers of various kinds of
machinery have remarkably increased in all regions, especially in the

Prairie.6 The other reason explaining the decline is the low income

4

The ten non-agricultural industries and agriculture make up the
eleven Canadian industries as defined in the DBS Standard Industrial
Classification of 1951, For convenience, the ten non-agricultural industries
have been aggregated five principal components according to their close
natures, as given in Appendix IV,

5See Appendix IV,

6See Appendix V,
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elasticity of demand for farm products.7 As per capita income increase$? a
smaller proportion of total income is required to meet food expenses and.
higher proportions of income are spent on non-farm products.9 Thus, while
other industries continue to grow, the agricultural industry steadily falls
behind,

In the voluminous 1iterature?apreviously studied, dealing with
migration and the agricultural labor force, little attention has been given
to estimating the structural demand and supply relations underlying this
sizeable resource transfer in agriculture. The focus and end~in-view of
most agricultural policies has been to raise farm income., The inter—
relationships‘of policies affecting employment and farm labor mobility might
not be judged adequately if the estimates of coefficients relating to the
major ecénomic variables in explaining farm labor employment were not

available,

A, Objectives of the Study

In order to obtain some useful information for the agricultural
policy maker, the objectives of this study are stated as follows:
(l)To examine the important variables which affeet the demand for

and supply of farm labor;

7See Appendix VI,

8See Appendix VII.

9Refer to Engel's Iaw

9aRefer to Appendix XIV




(2) To estimate the elasticity of deﬁand and supply response for

farm labor in respect of the important yariables examined;

(3) ,TO estimate the time required for adjusting the current demand
for and supply of farm labor to the long-run equilibrium level;

(4) ‘To derive a structural reiationship between the farm wage rate
and the number of farm employment under eQuilibrium conditions; and

(5) To predict farm labor required for the year 1970,

B. ' Hypotheses and Assumptions

' To make the inquiry systematically, it is necessary to set up the
relevant hypotheses from the theoretical structure of farm labor resource
by referring to the problematic situatién. The relevant hypotheses are:

(1) The demand for and supply of farm labor are responsive to the
farm wage rate, |

(2) The demand for farm labor is responsive to the priéeé feceived
by farmers for all commodities,

(3) The demand for farm labor is responsive to the quantity of farm
machinery,

(4) The supply of farm labor is responsive- to the change of the non-
agricultural wage rate adjusted by the unemployment rate.

(5) The demand for farm 1abor is affected by technologiéal improve—
ment, |

(6) The demand for and supply of‘farm labor are changed in the'time
trend connected with economic growth,

These hypotheses are empirically testable and are confirmed with




empirical phenomena in view of the historical data. However, they are
established under the following assumptions:

(1) The production patterns that have been prevailing in each region
are not changeable,

(2) The mobility of agricultural labor from one region to another
is not likely.

(3) The major factors affecting the demand for farm labqr in all
regions are the samé.

(4) The méjor factors affecting the supply of farm labor in all
regions are the same,

(5) The linear relationship exists in the structure of farm lzbor
resource,

(6) Agricultural labor is assumed to be homogeneous.9b

C. Scope of the Study

In this study two categories of agricultural labor--hired and family-—
are considered, Bach of them is analyzed on a regional basis. Based on the
existing production pattern and the geographic delimitation, five regions
are formulated, namely the Atlantie region, including Nova Scotia, Néw
Brunswick, and Prince Edward Island; the Quebec region; the Ontario region;
the Prairie region, including Manitoba, Saskatchewan, and Alberta; and the
British Columbia region (Figure I). Because of paucity of data, the time
period of this study only covers 17 years, from 1946 to 1962, During this
period there was no particular abnormality in the sequence of events which

might distort the structural demand and supply relations for the farm labor

force. Thus, an accurate assessment of the problem under study can be expected.

9bRefer to Appendix XIV,




This dissertation is composed of seven chapters, The introductory
chapter gives a brief statement of the problematic situation, the objectives
of the study, hypotheses and assumptions, and the scope of the stﬁdy. The
historieal chénges in~0anadian agricultural labor, divided into.four periods,
'Viz, the settlement period from 1901 to 1930, fhe depression period from
1930 to 1939, the war-tine period from 1940 to 1945, and the mechanization
period from 1946~to the present, are illustrated in Chapter II, The third
chapter is concerned with the theoretical framework, and the fourth chapter
presents the methodology to be used. The central theme in Chapter V is to
deal witﬁ the interpretation of empiricallresults. Chapter VI is devoted to
the pfedictions and their implications, The last chapter gives the

conclusions and recommendations.
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CHAPTER II
HISTORICAL REVIEW

Over the past‘decades, the rapid growth of the Canadian economy has
brought about several dramatic changes in the agricultural labor force.
Early in the cehtury, farm workers were in great demand when égricultural
settlement was spreading quickly across the Western provinces,  The reverse
was the case in the 193013, when widespread unemployment during the
depression period‘prevailed in all parts of the country, During the period
of World War II, menpower was extremely tight. It Waé, however, not. until
the end of the War that the extensive application of farm mechanization
eased the severe situation, In.view of these different conditions, the
use of farm manpower in Canada can broadly be divided into four distinet

~periods. The following table shows the changes in the farm labor force in

different periods:

TABLE I

CHANGES IN THE CANADIAN AGRICULTURAL LABOR FORCE IN VARIOUS PERIODS

Number of the agricultural

labor force, 1963 Percentage change
(in thousands) 1901~31 1931~39 1939-45 1945-63
655 +57.3 +22.3 ~17.0 ~42.7

——

Source: Computed from Ninth Census of Canada and Reference Paper No, 23,
‘ ‘revised, Dominion Bureau of Statistics, Canada,




A. The settiement‘period

This period, from 1901 to 1930, was characterized by a rapid growth

in agriculture, especially in the Prairie provinces, Owing to the
expansion in agricultural settlement under the homestead program,lo land
was plentiful, and labor was relatively scarce.ll Many young men and women
from older commmities in Ontario, Quebec, and the Atlantic provinces, as

shown in Table II, were attracted by the rapidly growing settlements in the

Prairie provinces. These young people migrated to the West either as farm
operators or as wage earners, Moreover, a considerable number of workers
was drawn from the U. S, and the Buropean countries at that time in order to
meet the urgent need of labor in Prairie agriculture. |

While'large quantities of manpower were added in the western part of
Canada, some labor adjustments were also taking place in the older farming
regions of the country. These changes were associated in the northern
sections of Quebec and Ontario with the development of new farming areas but,
in the main, they reflected either a stable or a declining position in |

agriculture as compared with the rapid growth in other industries. This

lOThe homestead policy, under which 160 acres of land were given free

to settlers in Western Canada, provided they fulfilled residence and other
requirements, was introduced by the Dominion Lands Act, 1872, The
government discontinued the policy in 1930 when the natural resources were
transferred to the Prairie provinces,

1lcf, Andrew Stewart, "Changes in Method of Agricultural Production
in the Prairie Provinces," Economic Oreanization of Canadian Agriculture,

edited by J. F. Booth, the Canadian Couneil, International Conference of
Agricultural Economists (1940) p.126.




CHANGES IN THE PERCENTAGE DISTRIBUTION OF
FARM LABOR FORCE AMONG REGIONS, 1901-6%%

TABLE II

10

Jear Canada, Atlantic Quebec Ontario Prairie B.C,
1901 100 17.4 .27.3 42.7 11.2 1.4
1911 100 12,2 21.9 32,9 3043 2.7
1921 100 11.0 21.1 28.4 56.1 3.4
1931 100 9.6 20,2 27,0 39.3 3.9
1941 100 8.9 2345 24.9 38.8 349
1946 100 7.8 23.3 27.0 3943 2.6
1951 100 6.6 24.5 25.3 40,6 3.0
1961 100 8.4 20.5 24,2 42.7 4.2
1963 100 5.6 - 19.4 26.4 45.5 3.1
Computed from Appendix II.

*Source:
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development has encouraged a steady flow of young people out of agriculture
in the Eastern provinces during the éarly decades of the century.12 In
Southern Ontario and in the vicinity of Montreal in Quebee, agricultural
production became more intensive and, therefore, required more manpower,

In the Atlantic provinces, some consolidation of farms was taking place
during this period but the main de&elopment was a decline in improved farm
acreage.l3 In addition to the absence of rapid economic expansion, génerally,
in this region, the reduction in farm acreage was the natural consequence of
many acres of crop land being considered more suitable for lumbering active
ities in terms of profitability on the one hand and the éxistence_of more
lucrative employment opportunities in other parts of Canada and in the U.S,
on the ;Jther° ' |

Throughout its growth period up to 1930, somé changes were, at»the
same time, also taking placé in the internal compositioh of the farm working
force. A high percentage of farmers were operators, and unpaid family
workers counted for a smali‘proportion of the total labor force in the
Western provinces at that time, In the Atlantic brovinces, the percentage'
of unpaid family workers during this period was higher then it was at the
beginning of the century, Comparatively, the Prairie provinces had g
relatively low perCeﬁtage of unpaid family workers, The higher ratio in the
Atlantic region reflected the relatively more scarce employment opportunities

in non-agricultural sectors, Besides,'employment opportunities available to

gee Appendix II.

13See Table IIT,
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potential operators were much more limited in the Atlantic provinces,
British Columbia was the only region where the number of wage earners was

consistently higher than the number of unpaid family léborers.l4 This was

largely due to the dominance of dairying, market gardening, and fruit
growing activities, all of which require high labor inputs. In Ontario,

the proportion of wage earners on farms was also relatively higher than in

other regions because the farm enterprises of beef cattle, dalrylng, and

intensgive cash crops demand more labor.

Extensive farming operations, particularly grain and ranchiﬁg, had
set the broad pattern of labor utilization.in the Prairie region, In~1901,
the average acreage per farm in this region was more than 100, com?ared with
well below 70 acres in the other regions (Table III). At the same timé,
the number of cattle, other than milk cows, in the Pfairig region, also
exceeded that of the other regions, with the single excepfion of Ontario
(Table IV). A large increase has also occurred in the number of the farm
working force in the Prairie regién during this period.ls’ The growth of
manpower was far from commensurate, however, with that of improved"acreage.

This fact is strikingly illustrated ih a comparison of improved acreage-

farm working force ratios (Table V), Acres per farmbworker were doubled
in the Prairie region, decreased‘by 66 percent in British Columbia, and showad

very little change in the Atlantic, Quebec, and Ontario regions during this

period. Meanwhile, livestock population on Prairie farms had also increased

14See Census of Canada, 1931, Dominion Bureau of Statistics.

~EUsUs Ol vanada,
15

See Table ITI,




TABIE III

iMPEOVED ACREAGE IN FARMS, NUMBER OF FARMS, AND FARM
WORKING FORCE, CANADA AND REGIONS, 1901-1961%

13

Canada

Quebec

Prairie

Year Atlantic Ontario B. C.
JImproved acreages (in thousands)
1901 30,166 24393 7,440 13,266 5,593 474
1911 48,734 3,471 8,162 13,653 22,970 478
1921 70,770 3,128 9,065 13,169 44,863 545
1931 85,732 2,941 8,99 13,273 59,819 705
1941 91,636 2,785 9,063 13,363 65,532 893
1951 96,853 2,314 8,829 12,693 71,840 1,148
1956 100,326 2,227 8,630 12,572 75,706 1,167
1961 103,403 1,811 7,864 12,033 80,370 1,303
Number of farms (in thousands)
1901 511 105 140 204 55 7
1911 682 - 104 150 212 199 17
1921 711l 99 138 198 255 22
1931 729 86 136 192 289 26
1941 133 7T 155 178 297 26
1951 623 60 134 150 249 26
1956 575 53 123 141 232 25
1961 481 32 % 121 210 20
Farm working force (in thousands)
1901 77 125 196 306 80 10
1911 934 114 205 307 283 25
1921 1,035 114 218 294 374 35
1931 1,128 108 228 305 443 44
1941 1,084 9% 255 270 421 42
191 943 62 231 239 383 28
1956 781 50 166 215 324 26
1961 691 58 142 167 295 29

*Source: Ninth Census of Canada, and Census of Canada, 1961, Dominion
Bureau of Statistics, Ottawa.
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TABLE IV

LIVESTOCK AND POULTRY ON FARMS, CANADA AND REGIONS, 1901~1961*

Year Canada Atlantic Quebec Ontario Prairie B, C.

Cattle~milk cows (in thousands)

1901 2,409 306 768 1,066 244 25
1911 2,59 290 54 1,033 484 34
1921 3,229 274 801 1,065 1,022 67
1931 3,523 253 851 1,118 1,199 102
1941 3,626 269 1,001 1,156 1,108 92
1951 2,908 200 896 922 803 83
1961 2,990, 171 1,007 992 725 92
‘ Cattle other than milk cows (in thousands)
1901 3,167 350 598 1,422 697 100
1911 3,931 333 699 1,469 1,325 105
1921 5,141 332 794 1,569 - 2,303 143
1931 4,450 282 857 1,39 1,784 131
1941 4,891 . 237 756 1,484 2,181 233
1951 5,463 226 745 1,544 2,706 238
1961 8,952 274 908 2,123 5,271 370
, Pigs (in,thousands)
1901 2,354 145 . 404 1,563 200 . 42
1911 3,635 | 207 794 1,888 712 34
1921 3,324 162 691 1,386 1,043 42
1931 4,700 170 728 1,359 . 2,391 52
1941 6,081 160 808 1,882 3,153 78
1951 4,916 199 1,108 1,755 1,802 49
1961 5,333 . 149 912 1,686 2,542 42
Sheep (in thousands)
1901 2,510 593 655 1,046 183 33
1911 2,174 471 637 742 285 39
1921 3,200 565 856 979 739 61
1931 3,627 418 734 1,045 1,284 146
1941 2,840 275 526 662 1,251 126
1%1 1,479 .185 317 360 5%2 67
1961 1,564 142 195 341 767 103
Poultry (in thousands)
1901 17,923 2,094 3,284 10,465 1,717 36%
1911 31,793 2,698 5,162 14,489 8,432 1,012
1921 43,347 2,851 5,482 16,504 16,495 2,015
1931 65,153 34548 8,165 23,736 25,343 4,361
1941 63,471 3,137 8,318 23,057 26,172 2,787
1951 67,934 3,983 10,583 24,738 24,831 3,730
1961 77,99 837 13,731 27,64 26 6,17

. *Source: Niath Census of Canada and Census of Canada, 1961, Dominion Bureau
of Statistics, '




TABLE V

CHANGES IN RATIO OF THE IMPROVED ACREAGE TO THE FARM

WORKING FORCE, CANADA AND REGIONS, 1901-1961%*

15

Year Canada Atlantie Quebec Ontario Prairie B.C.

tesscsscccsecacesaresACres per farm WOrker.eseoseeeossccocsocnese
1901 42,1 27.1 38,0 43.4 69.9 47.4
1911 52,2 30.4 39.8 44.5 81.2 19.1
1921 6804 27.4 41.6 44.8 120.0 15.6
1931 76.0 27.2 39.4 43.5 135.0 16.0
1941 84.5 29.0 3545 - 49.5 155.7 21.%
1951 102.7 3743 38.2 53.1 187.6 41,0
1956 128.5 44,5 52.0 5845 233.7 44.9
191 149.6 31.2 55.4 72.1 272.4 44.9

*Source: Computed from Table III.
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rapid1y16 (Table VI). The population of five major livestock groups on

Prairie farms in 1931 was higher than that in any of the other four regions.,

B. The Depression Period

As the rapid expansionary years in agriculture began to tail off, the
great depression period set in., This period lasted ten years, from 1930 to
1939, during which time many people moved from urban centres into agricul-
ture. This is a common feature of prolonged depression periods because the
menufacturing plants usually reduce output or close down when faced with a
loss of markets. In this crucial period, the unemployed urban workers, in
the absence of unemployment insurance,.preferred to return home to the farm
rather than live on relief ih urban centres. Otheré who had always lived in
urban centres were persuaded to join the "back~to-the~land" movement. Agri-
culture, unlike the manufacturing plants, still.tended to keep.gqing in spite
of the decline in prices and the difficulties of marketing farm products,
There was a strong tendenéy for farmers to increase production in an effort
 to maintain income. For these reasons the labor force in agriculture |
apparently incfeased by 22,3 percent during the depression period. There
ﬁas also a substantial inter-regional shift of manpower, In the Prairie
region, in addition to the economic setback, natural hazards, such as’
drought, rust, grasshopper and other insect infestations17 were to aggra-

vate the depressed ecbnomy. Vany families were forced to leave their

1§Actual figures are given in Table IV,

17cf. Brifnell, The Wheét-Economx, Pas 63.
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TABLE VI
TRENDS IN LIVESTOCK AND POULTRY ON FARMS, CANADA AND REGIONS, 1901-1961%

1901=100

Year Canada Atlantic Quebec Cntario Prairie B, C,
Cattle~—milk cows

1901 100.0 100,0 100,0 100,0 100.0 100,0
1911 107.7 94,8 98,2 9.9 198.4 136.0
1921 134.0 89.5 104.3 99.9 418,9 268,0
1931 146,2 82.7 110.8 104.9 491.4 408,0
1941 150.5 87.9 ©  130,3 108.4 454.,1 368.,0
1951 120,7 65.4 116,7 86.5 329.1 %32.0
1961 124,1 55.9 131.1 93.1 279.1 %68,0

Cattle other than milk cows
1901 100,0 100,0 100,0 100,0 100,0 100,0
1911 124.1 PB.1 116.9 103,3 190.1 105,0
1921 162,.3 9.9 132.8 110.3 330.4 143,0
1931 140.5 80.6 143.3 98.2 256,0 131.0
1941 154.4 67.7 126.4 104.4 312.9 2%3.,0
1951 172.5 64.6 124.6 108,.6 %88,2 23%8.,0
1961 282.7 78.73 - 151.8 149.3 756.2 370.0
1901 100,0 100.0 100,0 100.0 100,0 100,0
1911 154.4 142.8 196.5 120.8 %56.0 81,0
1921 141,2 111.7 171.0 88.7 521.5 100.0
1931 198.7 - 117.2 . 180,2 86.9 1,195.5 123,.8
1941 258.% 110,3% -200,0 120.4 1,576.5 185.7
1951 208,8 137.2 274.3 112.,3 901.0 116.7
1961 226 .6 102.8 225,7 107.9 1,271.0 100,0

Sheep
1901 100.,0 100,0 100,0 100,0 100.0 100,0
1911 86,6 T9.4 97.3 70.9 155.,7 118,2
1921 12745 95.3 130.7 93.6 40%3.8 184.8
1931 144.5 70,5 112.1 99.9 701.6 442 .4
1941 113.1 46 .4 80,% 63,3 68%,6 381.8
1951 5849 %31le2 48,4 4.4 290.7 203.0
1961 62,3 2349 29.8 32.6 ©419,1 312,1
Poultry

1901 100.0 100,0 100,0 100.0 100,0 100.0
1911 177.4 128.8 157.2 138,5 491.1 278.8
1921 241.9 136,.2 166.9 157.7 960.7 555.1
1941 354.1 149.8 253.3 220,3 1924.3 767.8
1951 379.0 190.2 %2242 236 .4 ,446.2 1,027.5
1961 o2 183,.2 418.1 6.1 1,700.8

*Source: Computed from Table IV,

264.2
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holdings in the drought-stricken Prairie., Some who came originally from

Eastern Canada had returned to join new farming settlements in the northern
regions of Quebec and Ontario. The movement of the agricultural labor force
is shown in Table II,

To sum up, no shortage of farm labor occurred during this period,
There were not only few opportunities available eisewhere for the usual Ilow of
labor out of agriculture, but also many who lost their Jjobs in other indus-
tries returned to the férm. As a result a substantial amount of unemployment

developed.in agriculture.l8

Ce The War-time Period19

The growth in the agricultural labor force in Cansda reached a peak
in 1939 aﬁd, since then, has declined rapi@ly. During thg War the increasing
demand for high~protein food such as beef and pork, etc. both inAEurope and
at home, made it necessary for the rig aﬁd cattle populations to be augmented
signifiecantly in 1941;20 The increased population of livestock required more
labor on farms, - This development, plus the mass exodus of young men and
women to join the Armed Services or to take advantagé of the higher wages
offered in non-agricultural industries, was not only to wipe out the farm
labor surplus which had been built up during the depression period, but was

also to result in severe shortages of farm labor. There were only 1,118,000

l8The amount of surplus labor on Canadian farms during the 1930's
is not revealed by the decennial Census Data.

Nor1d War II.

‘2OSee Table IV,
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. . . 21
persons employed in agriculture in 1943,

D, The Mechanization Period

With the end of the war, the farm labor force rose in numbers briefly
with the re-establishment of veterans on farms in 1946, However, shortly
after this time, it began to taper off and has been decreasing rapidly.

As measured by the average ammual data for persons employed in agriculture,
the number of farm Worker322 in Canada declined from 1,186,000 in 1946 to
641,000 in 1963 (Table VII). The total decline of 545,000 workers, there-
fore, averaged approximately 32,000 per year. Among the five regions, the
Prairie, Ontario and Quebec have experiehcéd the greatest reduction in
absolute numbers between 1946 and 1963, The decline in the Prairie accounted
for 171,000 of the total decline of 545,000 workers. Ontario and Quebec
suffered losses of 150,000 and 154,000 workers respectively. In sum, the
changes in these three regions accounted for 87 percent of the total decline
in Canada. For the decreasing rate in the period, 1946-1963, the number of
persons employed in Canadian agriculture was declining at an average compound
rate of 2.7 percent per year (Table VIII), Among the three regions with the
largest number of farm workers, (i.e. Ontario, Quebec and the Prairie) the

highest rate of decline was not registered in the Prairie, but in Quebec.

21Refer to Reference Paper No. 23, revised, Dominion Bureau of
Statistics.

22Including all groups of employment status, age, and sex,




PERSONS EMPLOYED IN AGRICULTURE& CANADA AND REGIONS,
ANNUAL AVERAGES,® 1946-196%%

TABLE VII
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Year Canadab

Quebec

Ontario

Prairie B,

Atlantic®

sreceescennessecesthousands of PErSONS..eesees..

1946 1,186
1947 1,122
1948 1,0%
1949 1,077
1950 1,018
1951 939
1952 891
1953 858
1954 878
1955 819
1956 776
1957 744
1958 712
1959 692
1960 675
191 674
1962 653
1963 641

92
86
81
81
78
62
58
56
50
49
49
53
56
56
55
56
46
35

277
253
246
242
254
229
209
203
214
172
165
171
161
154
135
137
135
123

320
300
290
285
254
238
228
220
253
236
213
192
175
174
77
162
157
170

466
450
444
432
403
382
375
358
338
331
323
305
296
284
279
293
293
295

*Source: Labor Force Surveys, Dominion Bureau of Sfatistips, Ottawa,

gAverage for 1953 to 196
1953 they are based on gquarterl

3 are based on monthly surveys, while before

Y surveys.,

bNewfoundland included from 1950,
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TABLE VIII

TRENDS IN NUMBER OF PERSONS EMPLOYED IN AGRICULTURE,
CANADA AND REGIONS, 1946-1963%

1946=100
Year Canada, Atlantic Quebec Ontario Prairie B. C,.
sss0a000stecenssesseas i POLCENTALE s tattttnsonsesscncscnnnns
1946 100.0 100.0 100,0 100,0 100.0 100.0
1947 - 9%4.6 9345 91.3 93.8 9.6 106,.5
1948 92.4 88,0 88.8 90.6 %.3 112.9
1949 90.8 88.0 87.4 89.1 92,77 119.4
1950 85.8 84..8 91.7 79.4 86.5 93.5
1951 79.2 67.4 82,7 T4e4 82,0 90.3
1952 75.1 63.0 5.5 71.3 80.5 67.7
- 1953 : T2.3 60,9 7343 " 68,8 76.8 67.7
1954 74,0 5443 7743 79.1 72.5 74,2
1955 69.1 53.3 62.1  7T3.8 71,0 100.0
1956 65.4 53.3 59.6 66.6 69.3 83.9
1957 62.7 57.6 61.7 60.0 65.5 1442
1958 60,0 60.9 58.1 54.7 63.5 7.4
1959 58.3 60.9 55.6 54.4 60.9 7.4
1960 56.9 59.8 48,7 55.3 59.9 93.5
1961 56.8 60.9 49.5 50.6 62.9 83.9
1962 55.1 50,0 47.3 49,1 62,9 83.9
1963 54..0 38.0 44,4 53.1 63.3 58,1
Average
decreasing
rate 2.7 346 33 2.8 2.2 2.5

M
*3 Computed from Table VII. :

ource:
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The decline in the agricuitural labor force in this period is
radically different from that experienced in the war~time period; the former
could be called the "push out" phase and the latter the "pull out® phase,
-8ince the beginning éf this period the number of farmékhas becone
increasingly fewer and the size of the farm, on the other hand, larger and

23

larger., Reduction in the number of farms will naturally result in

reduction of that part of the farm labor force made up of the farmers
themselves. In addition, the large and extensive increase in farm

24

mechanization™  has replaced many workers, If farm consolidation and
mechanization continue, further decline in the farm labor force can be

expected in the near future.

2389e Table IIT

"*24See_Appendix V.




CHAPTER III
THEORETICAL FRAMEWORK

The purpose of this chaptér is to provide the relevant theoretical
framework to guide the empirical investigation of supply of and demand for
farm labor resources in a dynamic situation, In order to discuss the
theoretical consideration relevant to this study, it is necessary to resorf
to the concept of economic dynamics., The relevant.theory based on this
concept will involve a brief discussion of the production fuﬁction, the
resources demand and supply functions, the recursive system, and the state

of equilibrium,

&. The Concept of Economic Dynamics

Hicks defines economic dynamics as those parts of economic theory
where every quantity must be dated.25 Harrod, in his "Towérd A Dynamic
Economics", suggests that dynamics should be confined to the dynamic of
continuing changes as against once~and-for-all changes. Frisch argues by
saying that a system is dynamic if values of variables at different points
of time are involved in an essential way.26 It is clear from these defin~

itions that dynamics refers to the situation where continuous changes are

25J. R. Hicks, Value and Capital, Oxford: At the Clarendon Press,
Second Edition, 1946, p, 115,

Ragnar Frisch, "On the Notion of Bquilibrivm and Disequilibrium,®
Review of Fconomic Studies, 1935-193%6,
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taking place in the economy : under consideration and where the method of
analysis is such that the passage of time is considered in any case,
Economic dynamics enables one to predict, not only in the sense of fore-
casting but also in the general sense of relating an event to the events
which preceded it. Accordingly, it may also be‘défined as the study of
economic phenomena in relation to interpreting events over time. And
the dynamic analysis is concerned with the analysis of changes in the
economy. In aralyzing a situation like this, special attention should be
given to the varying kinds of lags, to the way in which economic forces

produce changes, and to the paths of those changes,

B, The Production Function

There are many forms of production functions, The general production
function may be expressed as:

Y=f(X1’ X2, .....‘l...Xn) .QOIQ...O..l.‘."'...0...0.0"‘0....(1)
where Xl’ X2, ""'°X£ are resources used in the produétion of output ¥, If
T is designated as profit, then the profit function can be presented as:

n
E1 =f(Xi)PY —iil PiXi, (l = 1, 2’ .....Il) .......-.........(2)
where PY stands for the price of output, and Pi for the prices of various
inputs. In other words, profit is the difference between gross revenue and
total costs. Profit is maximized when all resources are used at levels such

that their net marginal return is zero, Hence, the conditions of profit

meximization are defined in equations (Ba—c) by setting the partial
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derivatives of profit with respect to each resource equal to zero.27

on_ Y ) '
axl = &- PY - Pl = O .ocoouaooan...coo-ooa-.oao.oooonooo‘oononoooooo-o(Ba)

1
'6—1'1:" = 'a"'x—: PY - P2 = O oooouooco:ooooo-ooooocooooooooao-oo.ocoo-o&c.-(sb)
9 X OX,,

a’r{; =aY PY-P =O ...’.....‘.‘.’..‘.".;...'..v...’.."...'....“;..(30)

From these equations, it is obvious that the magnitude of input of
each factor depends on the technical coefficients in the production function
(l) and the magnitude of prices for resources and products. In a static
economy, prices of both inputs and outputs are assumed to be given, the
‘size of profit depends solely upon the technical coefficients. The
entrepreneurs need only consider emplo&ing such-and—such quantities of
factors and producing such-and-such qﬁantities of products, and need not ask
when the factors should be employed and when the products should come to
be ready for sale.‘ Under dynamic situations, however, the prices of both
inputs and outputs vary through time and the magnitude of profit does not
only depend on the technical coefficients but also the prices on inputs and
outputs, The entrepreneurs should ask such questions about prices and even
ray special attention to the changes which affect the relationship between

factors and products,

27cf. E.O. Heady, Economics of Agricultural Production and Resource
Use, N.J., Prentice-Hall Inc., 1961, pp. 1-200. , ’
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C. The Resource Demand Function

The demand functions for resources are derived by solving the
equilibrium equations (3a~c) for Xi‘ The equations must be solved simul-
taneously for the Xi if interaction among resources is present. If resources
are independent in production, each equation can be solved individually for -
Xi. The implicit demand function for the i~th resource may be expressed as:

x =G, F, S B PPN ()

” P& PY , ‘ .
where Pj is the price of substituting resource for Xi,‘and Xk the level of
other factors which affect the demand for Xi‘ With modifications for time
lags and other real world conditions, equation'(4) is used as a general
basis for the empirical model of factor demand,

The use of price ratios in static demand functions does not appear
to be justified in a dynamic model. Farmers must make their decisions about
how much Xi should be used on the‘basisvéf expected rather than actual
produ¢t prices because of the leﬁgth of the farm.production period. When
the production plans are made, considerable uncertsinty may exist about
output price, due to time lag invproduction. However, planning the level
of use, purchasing and applying inputs are nearly concurrent actions and
input prices are subject to little uncerfainty. Thus the use of price ratios
in dynamic models could be expected to decrease the demand guantity of
resources, and is not strictly correct from a logical standpoint,

Although some controversy éxists over the appropriateness of price
ratios in dynamic models; they have certain advantages in statistical time

series application as follows:
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1. A#oidance of errors from use of general price deflators,
2+ Reduction of multicpllinearity, and
3. Increase in degrees of freedom,
These advantages'may Justify the use of ratios if the errors are not large.
If the sacrifice in higher intercorrelations, a loss of degrees of freedom,
and errors from the general deflators are considered less than forcing a

symmetric response to input and output prices, the separate input and output

- price variables should be considered in the regression analysis.

The quantity demanded for labor resource in agriculture depends upon
the wage rate and other related factoré; such as prices received by farmers,
farm machinery in stock, ete., The wage rate is considered as an endogenous
variable and the related factbrs as exogenous variables. For the hired farm
labor, all factors affecting the quantity of demand are assumed to be lagged
one_yeér because there is a planning period during which farm operators plan
to hire farm labor for the sgcceeding year based on the current wage rate and
the level of other related factors, For the farm family labor, however, the
quantity demanded depends upon the current price of labor (residual farm

income) and other related factors with the exception of the farm price

received, which is lagged one year,

From this functional relationship of demand for farm labor, the

elasticity28 of demand for labor with respect to each varisble éan_be derived

28The elasticity of factor X with respect to its own price, i.e. price

elasticity, is defined as dx P where P and X are mean values if it denotes
ap * X
average elasticity; P and X are single values if it denotes point elasticity.

- In the same way the elasticity of factor X with respect to other factors can

also beideféneq. _
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The higher the elasticity, the more responsive is the demand for farm labor

to a change in the variable,

D, The Rescurce Supply Function

The resource structure of an industry depends not only on the nature
of factor demand function but also the nature of the supply function for
resources. A general supply function for a resourceiXi may be expressed as:

x; = (e, Pg._, K)o etnannieinnienniaininrncararecssasenensnennss(5)
where Pi is the input price of Xi in an industry, P;; the input price of Xi
for an alternative use, and Xk the other related factors affecting the
supply of Xi. Like a demand function, equation (5)'becomes the bagis for
the empirical modei of factor supply after a modification for time lags and
other real world conditions.,

Congider again suﬁply of labor resource in agriculture, The guantity
of labor available depends upon the wage rate offered, the alternatlve income
opportunltles, and the other related factors such as the size of the civilian
labor force, etc. For hired farm labor, the quantity supplied is wsually
determined by current farm wage rates as compared with the non~farm wage rate,.
In contrast, the residual farm income affecting the quantity of farm family
labor supplied could be lagged one year because whether the family labor is
used on farm or is employed in non-farm industries is based on the comparison
of residual farm income in the preceding year with non-farm wage rates,

| The iabor supply elasticity with respect to its own price and other
related factors can be derived from the supply function, The elasticity

describes the degree of responsiveness of the labor supply to a change of
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respective variables,

E. The Recursive System

The early econometric analysis of supply and demend from time series.
data aésumed a monocausal relationship, That is, price (or quantity) was
chosen as the dependent (effect) vériable, and was conside:ed as a function
of the quantity (or price) and other independent (causal)‘variables.

Ho Schultz and E, J. Working disagree with this simple cause~effect

relationship.29

They realized that only under certain conditions could the
structural demand or supply function be identified by using the single
equation, least-squares statistical model. Owing %o this shortcoming,’ﬂ y
new statistical techniques weré'developed,3o in order to satisfy the basic
premise of structural ecénomic relétionships:in an interdependént system,
The fundamental péint of the new statistical techniques was : to examine thé
nature of the causal structure underlying economic variables in the real
world, To satisfy the causal structure underlying economic variableg, the
recursive model was considered as the most fundamental at an abstract level
of economic theory. The recursive model is composed of a sequence of causal

relationships. The variables of economic variables during a given period are

determined by equations in terms of values already calculated, including the

29Henry Schultz, The Theory and Measurement of Demand; Chicagog "'fhe

University of Chicago Press, 1938, pp. 72-114; E.J. Working, "What Do
Statistical Demand Curves Show?" Quarterly Journal of Economics, 412 pp.
212"'35 ] 19279 :

BORO Bentzel and B. Hensen, "On Recursiveness and Inter~dependence in
Economic Models," Review of Economic Studies, 223 pp. 153-68, 195455,
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initial values of the system. A formai pattern of the recursive system may

be expressed as:

dt:D ‘(Pt)..‘....'.‘.....'..‘..'....‘.-...'..‘-..'.."‘.....’...‘.'(6,?‘)
St=s (Pt—l)........_.‘...‘...‘.........6..‘...'....“.....'.'.'.‘.(Gb) .
P o=

_t P't-'l + I‘( dt"‘l - St-l).iuaooloooo.f‘oooooo.ooo.o.a‘oaooo000000(60)

where d is the quantity demanded, s the quantity supplied, P the price, and
the subscript ¢ refers to time and runs over consecufiVe periodé,'say

t = 1,‘2, B3ysessealn equation (6a), deﬁand during time period t as a function
of the price during the same period (Pt)‘implies that, if price (Pt)'is
known, the demand (dt) can be derived, Also it expresses a causal hypothésis
that the demand function‘shows'how aemand reacts to chaﬁges in'érice, In
equation (6b) supply during périod t expressed as a function of the price
during the préceding period (Pt~1) based on the assumption that the qﬁantity
supplied for next year, say t, is‘defermihed by the prevailing price, say
Pt-l‘ Equation’(6c) explains price duriﬁg period %t as an adjustment in the
price during the preceding period, Price willlrise or fall as demand exceeds
or falls shoﬁt of supply,. In otﬁer'words, it serves to explain the céuéal

mechanism behind movements,

The recursive system can also be shown as the following arrow scheme:
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FIGURE 2. ARROW SCHEME FOR THE RECURSIVE SYSTEM
In the scheme, the arrows indicate the explanatory variables d, P, s, and
their lags involved. Given initial values Po’ S, the development of the
three explanatory variables dt’ St' and Pt? can be traced by calculation.

For the statistical treatment of this system, two properties of the
relations involved are of essential relevance,

(l) It is recursive in a twofold sense: (a) If the development .of
the three variables is knownto time t-1, the estimated value of each of these
variables at time t can be derived by this system, (b) the variables at
time t can be obtained one by one, first 8y or Pt’ and then dt'

(2) »Eacﬂ'equation in the system may be interpreted as a hypothesis
of unilaterai causal dependence with the causal variable to the right and
the effect variable to the left,

Actually, the demand and supply functions in this system are borrowed

from the simple case of cobweb theory., The cobweb theory states that:

dt = D (Pt)ooootaoltatto‘00000.00...-oo..oo.oo..o--Doo..v‘llﬂcloolobt(‘?a)

St - S (Pt—l)ooooooonooocoooooocoo0‘0..0.00000000000'..000‘000}..000(7b)

d_t = s_t n...o.ooooo&‘..-on.‘.'ooccnon...a‘ooool.laooooa-nla'ooo.ooc(7c)

The only difference between the recursive system and the cobweb theory is
that the former does not specify the time required for reaching the equili~

brium, whereas the latter assumes an instantaneous adjustment to equilibrium




: ‘Slmplevte handle, 51nce these'unblased and cons1stent estlmates fo

'dparameters can be obtalued by u31ng the ordlnary regress1on analys

Formally, however, while modele(6a-c) is applicable;to any set;bf

data, the model (7a-c) can only be appllcable to the case where’th”

-of demand is greater than that of supply.

F. The Equigbrium :

As is well known from the cobweb theory, three possiblefc
pr1ce~quant1ty relatlonshlp are 1llustrated in Flgure 3.
Case I: The case oft convergent fluctuatlon towards equ

1f the demand ‘curve is more elastic than the supply curve.

Case II. The case of dlvergent fluctuatlon with 1ncrea31n
ex1sts 1f the demand curve is less elastic than the supply curve.
Case TII: The case of contlnuous fluctuatlon walt21ng around

‘Jof equlllbrlum ex1sts if the demand and: supply curves ‘have the«sam

"5e1ast101ty.

Referrlng to the demand for and supply of labor resource 1n

: ture, Case I is more realistic because the elasticity of demand is w

~ greater than that of supply. Therefore, the equlllbrlum labor el pl@ym

:"and the equlllbrlum wage rate can be derlved from the structural eq
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a variable rather than the productivity representing techﬁological'and‘other
changes is also considered, On the supply side, the functions for both
hired and family labor include theoretical independent variables, the farm

32

wage rate,” the non~farm wage rate, the unemployment rate, and the time
trend. However, the problem of multicollinearity arises because the
- variables—-nonfarm wage rate and unemployment rate——are highly correlated,
This type of error due to multicollinearity will result in thc estimates of
the regression coefficient having large variance because the error in these
bclocely correlated variables tends to play a domiﬁant role in determining
the value of the parameters. In order to avoid the errors resulting from
multlcolllnearlty and to increase the degrees of freedom, the modlflcatlon _
and aggregation of Variables are practically necessary, The non~farm wagev
réte and the uhemployment rate may be aggregated into an *ad justed" non-farm
wage rate variable, This variable is a composite of the annual index of
- manufacturing industry hourly wages adjusted by the percentage of unemploy-
ment in the total labor force. The aggregaciﬁg procedures are based on the
following formulas

Pl\'T:PN (1 - av) |
where P& is the "adjusted" non~farm wage rate, PN the actual hourly earniﬁgs
of workers in manufacturing industries, U the percentage of unemployment in
the regional economy, and a the constant coefficient taken 10 years' average

(1954-1963) from the dats based on reg10nal unemployment rate.33 The higher

the constant coefficient, the lower is the level at which unemployment of

32Same as footunote 31,

33See Appendix VITII,
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the total labor force will call forth no further off—farm opportunities, For

N
unemployment rate reaches 20 percent or more. At the full employment

t
example, if constant coefficient is 5, P,  becomes zero or negative when the

situation, the variable becomes equivalent to the average level of earnings
by workers in menufacturing industries. Such an aggregation wiil consider-
ably lower the correlation coefficients between independent varisbles and
thus reduce the degree of multicollinearity.,

Addifionally; a lagged dependent variable is included in both demand
and supply functions for hired and family labor. This variable is introduced
on the assumption that farm operators may not adjust demand for farm labor
in response to an economic stimulus and farm people, likewise, may not
adjust the supply for farm labor completely within a given time period;

Farm people probably camnot adjust‘the supply of farm labor instantaneously
to an economic stimulus partly because of age group and partly because of
the difficulty in disposing of their fixed assets. Reasons for farm
operators not adjusting the demand for farm labor instantaneously to economic
conditions include the followings

1, Habit and inertia are important components of all behavior.

2. Changes in economic variables may be considered to be only tempor—
ary, and the costs involved in adjustment and re-adjustment may more than
offset the gains from maintaining a continuous position of equilibrium,

3. Certain resources, including the arganization of the firm, are of

a durable nature., Adjustments in a variable resource may be delayed because
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of complementarities among these durable goods,
4, Changing the quantity of a resource may involve the acquisition of
new knowledge which takes time to accomplish,
5. Previously signed contracts may commit a farm operator to a given
production pattern, despite the fact that current economic conditions are

changing;

B. Sources and Modifications of Data

The da£a used in this study are time series observations. The major
sources of original data on all variables selected are taken from the
Dominion Bureau of Statistics apd-the Depértment of Agriculture, with the
exception of productivity célculated by the writer., In order to be realistic,
however, some modifications of the original data should be made., Accordingly,
the data on farm eﬁfloyment, which consist of all sex and age groups, are
modified in terms of the man—equivalent34 on the basis of the following

ratings:

34A man-equivalent is defined as.an adult male of average capacity,
fully employed for a l2-month period. All other labor will be rated on the
basis that 10 hours equal one day and 26 days equal one month, le€.,
number of days worked 1 number of months worked

26 1T 12

man-equivalent =




TABLE IX

AVERAGE MAN—EQUiVAIENT RATINGS

Age Group
Sex 14~19 (&) 20-54 (B) 55 and over
(c)
Male | ‘ .756 1.000 ;808
Female .210 « 345 .190
Pemale~-Male ratio 278 «290 «235

M

The procedures of modification are as follows:

278 x No, of females in group (&) ~ [+290 x No. of females in group (B
X 0756 +
+ No, of males in group CA) + No. of males in group (B)

% 1,000 + +235 x No, of females in group (C

) X 808 = Total man-equivalents.
+ No, of males in group (C)

The data on residual farm income are obtained by subtracting hired
farm wages from #he total agricultural labor income and dividing by the
number of man-equivalents, The calculation of the "adjusted" non-farm wage
rate follows the formula mentioned in the preceding section, where the
constant coefficient for unemployment rate (a) for the Atlantic region is 9,
Quebec 7, Ontario 4, the Prairie regioﬁ 345, and British Columbia 6,

The index of productivity is obtained by dividing output components
by input components, and taking the average of 1935-1939 as a base., Sometimes

it is called an output-input index. The input components consist of such
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items as: (1) taxes and interest on indebtedness, (2) hired labor wages,
(3) feed and seed, (4) fertilizer and agricultural line, (5) electric
power, (6) miscelleneous, vegetables and supplies, (7) shared expenses on
tractor, truck, auto-engine, and combine, (8) gross rent, (9) building
fepairs, (10) machiné repairs, (11) interest35 on real estate, livestock,
and machinery, (12) depreciation on buildings, and (13) depreciation on
machinery., The output components are categorized into field products,
animai products; and forest products, each of which includes cash income and
income in kind. All items included in input and output components are
deflated by their corresponding price indexes. Thus, both input and output

components are calculated in terms of real values.

Ce Limitations of time series data

In analysing time series data, problems of autocorrelation and multi-
collinearity usually arise. Multicollinearity is present when two or more
theoretically independent variables are highly correlated. The latter has
already been discussed under the heading "Choice of Variables"., The problem
of autocorrelation occurs when there is correlation between successive
observations in the series so that the residuals are not randomly distributed.

 In demand and supply analysis; the residuals at time t are influenced by those
at time t-1, and are also affected by the residuals at time t + 1. Tests
have been devised and recommended for examining autocorrelation in the

residuals., The most common testing method is the Von Neumann's Ratio (K)

3BCalculated on the basis of 6.2 percent,
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which involves the ratio of the "mean-square successive difference" to the
“variance of residuals".36 That is, autocorrelation emong sample residuals

is evaluated in relation to the variance of residuals. This ratio (K) is

given as:
2
Ae
K=-‘-§
S
n-1 e 5 n o5
where Ae2 = X (et - e l) / n~-1l, and 32 = X e / n; Ae2 is a measure of
b= - B

autocorrelation and et is the residual at time t.

Critical values of X for one and five percent levels of significance
have been tabulated.37 A coﬁputed K is indicative of positive autocorrelation
if it falls below the critical value of X (the lower critical value), If it
exceeds the corresponding critical value of K! (the higher critical value)
there is negative autocorrelation. A computed value of K which falls between
two criticai Qalues, K and X', shows that no evidence of autocorrelation is
present,

In case autocorrelation exists, the least~squares estimates will be
biased and not have minimum variance. In other words, the autocorrelated
series give less information than do completely random ones. Therefore,
adjustment of the data is necessary. While aggregation of variables is an

effective treatment for redﬁcing multicollinearity that has been mentioned

36M. Ezekiel and K. A. Fox, Methods of Correlation and Regression

Analysis, New York: John Wiley and Sons, Inc., 1961, p. 335.

T1bid, p. 341,

i,
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in Section 4, the method of First Difference is suggested as an effective
device for lessening autocorrelation., If autocorrelation were present in

the data used in this study, the method of First Difference would be applied.
D, The MNodels

The models used for analysis &f both hired énd family labor are made
up of a long-run demand function and a long-run supply function, both of
which are stochastic, and two non~-stochastic adjustment equations, one for
the supply function and another for the demand function. The adjustment
equation is introduced because it is assumed that the actual demand for and
supply of farm labor, between one period and the next, changes only by some
fraction of the difference between the current level and the long-run
equilibrium level, Long-run elasticities are estimated by using this con~
cept of a distributed lag which was developed by Nerlove.38 Operationally,
when quantity demanded or supplied is treated as the dependent variable, the
technique involves that the addition of the dependent variable with a one
Period lag is considered as an additional indepeﬁdent variable in the
original demend or supply equation. The parameter estimate of this variable
implies a coefficient of adjustment which reflects the relationship between
short-run and long-run elasticities. The coefficient of adjustment can be
obtained by subtracting the coefficient of the lagged variable from one, The

long-run elasticities are derived from the elasticities of the short-run

381Marc Nerlove, "Distributed Lags and Estimation of Long~Run Supply

and Demand Elasticities: Theoretical Consideration," Journal of Farm
Hconomics, Vol. 40, May 1958, pp. 301-311.
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equations divided by the coefficient of adjustment, Based on the above
considerations, the conceptual models for each region can be illustrated

algebraically. A long-run labor demand function may be written as:

Y

. + 8
1

it

ai + alixli ZiXQi + a iX + a 4iX4i + e

31731

where

?& = the long-run quantity of hired or family labor demanded in the

-i-th region,
: Xli = the index of farm wage rate for hired labor or index of residual

farm income for family labor, deflated by the consumer price

index,

4
i

51 the index of price received by farmers in the i-th region,

deflated by the index of price paid by farmers for items used

in production, i.e., parity ratio,

b

X3i = the index of quantity of farm machinery in the i=-th region,

i

X4i the index of productivity in the i~th region, and

e is a random error term.

The long-run quantity demanded cannot be estimated directly from this
model because the other variables change continually over time, ILet Yi be
the current quantity demended and sssume that the current quantity demanded
would be changed in proportion to the difference between the long-run

quantity and the current quentity., By this assumption, the adjustment

equation can be expressed as:

I - Y (t-1) = bi(Yi = Yi(g1) O<B; <1

where bi is a coefficient of adjustment for the i~th region indicating that
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proportion of the disequilibrium is removed in one time period, Substitution
of this adjustment equation into the long-run demand equation leads to a

short-run labor demand function as follows:

Y. =a,b, +a,.b.X. . +a + a,.b.X
i id i"i1i 31

0iP3 %o * 830Xz + (1-b, )Y,

i(t-1) + a ;0:%

1 41°1%43

1 3
+ b.e
i

and is estimated in the form:
Yi = ﬂl + EZXli + n3X2i + W4X31 + R5Yi(t-l) + ﬂ6X4i + ﬂ7

whereT%. (i=1, 2, eeesey T) are statistics of the corresponding terms of

the above equation.

On the supply side, a long-run labor supply function may be expressed

ass

Y. = a, + a + a..X X
1

g 78 tay K, tag ke, vag X +e

where Y = the long=run quantity of hired.or family labor supplied in the
i—th region,
XBi = the "adjusted" non-farm wage rate in the i-th region, i,e, the
actual hourly non—farm wage rate deflated by the consumer price

index and adjusted in accordance with the unemployment situation,

Xﬁi = the linear time trend, and

the other variables interpreted the same ag in the previous demand

function,

In the same way, a short-run labor supply function can be developed




by introducing the adjustment equation in it as below:

1

and estimated in the form:

Yi = ﬂl + nlei + n8X5 + n Y. 1 (4-1) + T.X 961 + n7

T, =ab, +a;,bX .+ a5 b X, + (1‘—bi)Yi(,c_1) + agbiXe, + boe
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With modification of time lags, models used for the empirical analysis

of hired and family labor are:
1., (a) Long~run demand function

for hired labor:

Ti(p +1) =3 ta%qy tay X, +a

for family labors:

T3 =8 + 8K (4o1) + 25K + 8y,

(b) Short-run demand function

for hired labor:

a; b +a. .b.X ZibiXZ

Yit+1) = 1171011 F

(1~b.)Y. +a,.bX,.+b.e
b 1

4171745
for family labor:

Y, = a.b. + a .b.X + a,..b.X

3 37411 T B3P Kos (4g) + BgyPiXsy +

(l bl)Yl(’G l) + a4lle4 +,bie

20 (a) Long-run supply function

for hired labor:

L

31

a X

?: = a + a X + 351 51 + a 6 + e
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for family labor:

Y, = a + a Xll(t 1) + a X

X.. +e
i

51 " #it61
(b) Short-run supply function
for hired labor:

Yy =agh; eyl +agb X+ (10T, 1) + %1%

+ b.e
i
for family labor:
1= 8P F ePily () * aggbiyy ¢ (L)Y, () 0y 4

61 i 61 + bie

E, The Method of Analysis

'Since it is assumed that a linear relationship exists in agricultural
structures, both demand and supply functions are estimated by single~equation
least-squares method, The models are all fitted with data from the period
1946-1962. After the empirical results are derived from demand and supply
functions, several statistical tests are used to determine their validity,
Viz, a t-test for the regression coefficient and an F-test for the
coefficient of determination., Moreover, since a recursive relationship
exists in the market structure39 for both hired and family labor, the quan-
tity of labor and the level of labor price, under equilibrium conditions,
can be determined accordingly. By using this relationship, the quantity of

both hired and family labor required for the future can also be predicted

under certain assumptions,

3pefer. to. Chapter IIT




CHAPTER V

INTERPRETATION OF EMPIRICAL RESULTS

This chapter presents the empirical results for hired and family

labor markets estimated from a recursive model by using the single~equation
least~squares method, The presentation involving the hired labor market
will be given first; it will be followed by that involving the family labor

market. Bach of these two categories includes the demand function, the

supply function, and the structural relationship under equilibrium conditions,

A. Hired Farm Labor Market

The demand function

Two experiments were pérformed on the demand function for hired farm
labor., In the first experiment the productivity variable was used as an
alternative to linear trend, whereas in the second, the time variable
reflecting technological improvements was substituted for the produetivity

variable, By doing so, the statistical results derived for some regiong

could be improved,

The statistical results for hired labor demand functions are shown in
Table X. Standard errors are included in parentheses under the regression
coefficients, The equation number is indicated by (1) and (2). Bauation

(l) contains the productivity variable while a time variable, rather than

the productivity, is included in equation (2). The value of R2 and the
Von Neumann Ratio are also presented in this table,

In general, the statistical results estimated from both equations (1)
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REGRESSION COEFFICIENTS, STANDARD ERRORS, AND OTHER STATISTICAL
RESULTS FOR HIRED LABOR DEMAND FUNCTIONS

Xp(1)
=1
, X, X, Xy Y or VN
Region R Constant t-1 t-1 t=1 t=1  7(2) Ratio
Atl, (1) .233 21,626 -,011 -,029 -,06%% _.152 .,034 1.870
(.055) (.032) (.063) (.377) (.963)
(2) .305 37,723 -.019 =-.,085 =,098 =,180 =-.117 1.760
: (.071) (.114) (.100) (.3%66) (.329)
Quebec (1) .4664++ 29.966 064 -,0%0 -,190 -.019 .0%3. 1,912
(.05) (.126) (.261) (.256) (.118)
(2) 477+ 5.466 ,080  .060 -,101  .058  ,185 2.112
(.095) (.176) (.237) (.247) (.341)
ont. (1) .302  -46.389  .043 .170  .028  .200% .406% 2.303
: (.336) (.367) (.259) (.289) (.371)
(2) .406° 122,108,007 -.461 .08 -.143 -1.81772.553
" (.217) (.362) (.214) (.3:18) (1.023)
Fraivie (1) .648°  -8.122  .051  .241%® —.031 .81  .041 1.880
» (.335) (.226) (.089) (.268) (.063)
(2) 662" 55,504  .126 - 46477 L0035 .266%° .650%%1.985
Y (.303) (.270) (.0717) (.277) (.704)
B. C. (1) .6%9 7.374 037 L0235 -,0%2  .262%% -.051 1.911
» (.071) (.071) (.045) (.290) (.071)
(2) .629"" 21,930 121 .04§ 012 213 -,214 2,016
(126) (.063) (.071) (.268) (.349)
Note: 1, Model is fitted with annual dats from 1946 to 1962,
2e (1) and (2) indicate equation including productivity variasble and
time trend variable respectively.
3 Variables interpreted as in the context.
4. Level of significance: ¥ = 1 percent; ** = 5 percent; + = 10

percent; ++ = 20 percent; @ = 30 percent; @@ = 40 percent.
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and (2)'are not encouraging. The regression coefficients for the farm wage
rate (Xl) were neither consistent in sign with a priori expectations4o in
all regions, except the Atlantic, nor significant in all regions for both
equations, For other variables, only a few regions were significant at
low levels ranging from 20 to 40 percent, but the signs of coefficients
were mostly as expected. The coefficient of determination, RZ, is also
guite low for each regioh, ranging from ,233 in the Atlantic region to .662
in the Prairie region; it is significant at the five ?ercent level in the
Prairie and B.C., 20 percent level in Quebec, and 30 percent level in
Ontario. The values of R2, 662 in the Prairie and .639 in B.C., which are
significant at the 5 percent level, indicate that a 66,2 and a 63.9 percent
variability'in.the demand for hired labor in the Prairie and B.C. respect—
ively can be explained by the causal variables involved in their demand
functions. In other words, a 33,8 and a 36.1 percent variability in the
demand for hired labor in the Prairie and B.C. respectively are caused by
other variables not involved in the demend functions studied,

Using Von Neumann's Ratio as a criterion, the null hypothesis of no
autocorrleation in the calculated residuals in all regions is not rejected
at the fiVe Percent level, This absence of autocorrelation in the residuals
usually is taken as evidence of g random date and of being unbiased in
coefficients for all variables since it indicates that nothing systematic

remains in the residuals,

40The signs of the coefficients of the variables in demand function,

based on a priori expectations, are expected to be: Xl<: o, X2:i 0, X3<: 0,
Yy 1> 0, and X, in (2)< 0, in (1):> or= O. :
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In examining the distributed lag model, the coefficient of the lagged
variable is significant at low levels in Ontario, B. C. and the Prairie, and
non-significant in the Atlantic and Quebec., These non-significant or low
significant coefficients suggest that the statistical results are not
dependent on the presence of lagged dependent variables.

The elasticities of demand for hired labor are presented in Table XI,
Excluding those elasticities derived from coefficients that are not
significantly different from zero at or below 40 percent level, the short-
run elasticity of labor demand with respect to the parity ratio variable
ﬁas 1.472 in the Prairie. It indicates that, in the past years, as the

parity ratio has increased by one percent, ceteris paribus, there has been

a corresponding rise of 1,472 percent in the demand for hired labor in the
Prairie. It is said to be elastic. This is true because the Prairie is an
agricultural region where farmers' income relies largely on sales of farm
products, they hire more labor as the prices of farm products rise, and
hire less labor as the prices of farm products fall accordingly.,

The short-run elasticity of demand for hired lsbor with respect to
farm machinery was -.88% in the Atlantic, and, with respecf to productivity,
it was 1.119 in Ontario. The negative elasticity with respect to farm
machinery indicates that, as the quantity of farm machinery has increased in
the Atlantic, there has been an accompanying decrease in hiring farm labor.
The elasticity with respect to productivity, 1.119 in Ontario, suggests that
& one percent increase in productivity has been associated with a 1.119
percent increase in the demand for hired labor. In comnection with the

equation including time as a variable, instead of productivity, the estimated




TABLE XI

ESTIMATED DEMAND ELASTICITIES AND COEFFICIENTS OF
ADJUSTMENT FOR HIRED LABOR
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Atlantic  Quebec Ontario - Prairie B. C,

.} (1; -,200 ST72 .189 .308 1.033
m (2 -.347 . 965 .0%1 762 3,379
L.R (1; -.2%6 784 268 375 1,396
e (2 +.420 1.026 .0%5 1,040 4,300
5.7 (1§ ~315 =191 .456 S765% 379
e (2 -.929 383 =1.235 1.472% 741
LR (13 -.369 -.198 640 .93%5% .510
o (2)  -1.137 408 -1.442 2.005%  .939
SR (1) -.883% 1,582 123 -.188  -1.092
e (2) -1,383% -.841 -.382 .018 410
L.R (1; -1.037% =1.615 171 -.23%0 ~-1.467
ote (2 ~1.693 -.891 - 448 024 512
SR (1 +307 197 1.119% 194 =747
oo (2 -.104 .096 -.306% .168%  -,088
L.R (1 .361 203 1,576% 2237 -1,011
ot (2 ~-,127 .102 - 462% W200F -.366
(1) .848 .981 710 .819 738

(2) .820 942 857 134 .787

M

(1) and (2) indicate equation including productivity variable and
time trend variable respectively,

S.Rs = Short-run; L.R. = Long-run,

Variables interpreted as in the context,

* denbtes elagticities from coefficients that are significantly

different from zero at/Eelow 40 percent level.




51
short-run elasticity of labor quantity ﬁith respect to both parity ratio
and farm machinery were much higher, being 1.472 in the Prairie and =1.383% in
the Atlantic respectively, This is because the time variable really
represehts technological improvements whereas the productivity which
involves weather factor fluctuates from year to year.

The value of long-run elasticities depends on the magnitude of
adjustment coefficients. The lower the value of ad justment coefficients,
the larger is the maghitude of difference between short- and long=run
elasticity, because it indicates that the percentage of discrepancy between
actual and equilibrium levels of employment can be removed within one period
of time., The estimated coefficients of adjustment ranged in value from » 710
in Ontario to .981 in Quebec for equation (1) and from 734 in the Prairie
to .942 in Quebec for equation (2). Génerally speaking,.the coefficients
of adjustment estimated from both equations (l) and (2) were quite high in
all regions, These high coefficients of adjustment indicate that the rate
of adjustment to the equilibrium or desired level of employment is quite

rapid.

The Supply Function

On the supply side, the statistical results are also not too favorable,
although they are much better than those for the demand function, The hired
labor supply functions for all regions are included in Table XII. For the
farm wage rate, the regression coefficients were significant at the 40
Percent or higher levels in three of the regions. The regions with

regression coefficients significant at low levels were B.C., Quebec, and




TABLE XTI

REGRESSION COEFFICIENTS, STANDARD ERRORS, AND OTHER STATISTICAL
RESULTS FOR HIRED IABOR SUPPLY FUNCTIONS
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Region R2 Constant Xl X5 Y X6 V=N
t-1 ratio
. ++ +
Atlantic 411 18,655 -,026 ~5.341 -, 209 -.082 2,033
(.055)  (2.653)  (.29) .110)
Quebec L3550 .56 .088™T  -3.375 91 -189% 1,765
(.063)  (7.105)  (.228)  (.207)
Ontario  .336° 74,700 -.113  -22.394%% .18 265 2.108
(s176)  (24.550)  (.266) J797)
*% @ @
Prairie 565 7,932 233 -27,111 + 310 =-.244 1.913
(.192)  (34.238)  (.303)  (.974)
B. C, 5437 9,714 Lo84T WAL as5t —2557 2002
(.045)  (2.979)  (.241) .176)
Note: 1. Model is fitted with annual data from 1946 to 1962.
© 2e Variables interpreted as in the context.
3« Level of significance: * =1 percent; ** = 5 percent;

+ = 10 percent;

++ = 20 percent; @ = 30 percent; @@ = 40 percent.
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the Prairie, These significant coefficients were consistently positive in
sign. For the “adjusted" non~farm wage rate, the expected sign of the
coefficient was cbtained in all regions with the exception of B, C,, but
the coefficients were significant at the 40 percent or higher levels’inconly
two regions, the Atlantic and Ontario.

In evaluating time as a variable indicating technological improvement
and to complete the specification of supily functions, the coefficient was
significant at low levels in only two regions. Consequently, this variable,
as demonstrated in the demand function, is not considered to be a reasonable
indicator of changes in technology by region,

The value of R2 for supply functions in all regions is also quite
low, ranging from .336 in Ontario to .565 in the Prairie, and not significant
at the five percent or higher levels, with the exception of the Prairie,
where a 56,5 percent variability in the supply of hired labor can be
explained by the causal variables involved in its supply function,

As an indication of autocorrelation, Von Neumann's Ratio was also
computed for each region. Von Neumann's Ratio indicates that calculated
residuals are not autocorrelated,

Table XIII shows the estimated supply elasticities and coefficients
of adjustment for hired labor. Disregarding the elasticities derived from
regression coefficients at low significént levels, the short-run elasticities
of labdr quantity in respect of the farm wage rate (Xl) varied from 1,062
in Quebec to 2,376 in B.C., and in respect of the “adjusted" non~-farm wage
rate (X5) ranged from -,182 in the Atlantic to -.628 in Ontario. The

greater responsiveness of the supply of hired labor in B.C., may be'explained




54
TABLE XIII

ESTTMATED SUPPLY ELASTICITIES AND CORFFICIENTS OF
ADJUSIMENT FOR HIRED LABOR

Varisble Atlantic Quebec Ontario Prairie ‘B, C.
X S.R. ~.468 1.062% -0 504 1.416% 2.376%
1 L.R. -5%  1.316% ~.593 2.054% 4.611%
X S.R. -.182% .12 - .628% ~.901 .065
5 L.R. -, 230% -.163 -T37%  =1.305 127
X S.R. ""0081 . —¢llo* ”4;065 ""0070 —0384-*
6 L.R. -.103 —.136% 076 =.100 ~.745%
b 791 .809 .852 .690 515

M

Note: 1. S.R. = Short-run; L,R. = Long-run,
2. Variables interpreted as in the context,

3+ * denotes elasticities from coefficients that are significantly
different from zero at/below 40 bercent level,
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by the fact that B, C. is the region where hired labor constitutes the
highest‘percentage of the total farm labor among the five regions.41 The
supply of hired labor in the Prairie is more sensitive to changes in the
farm wage rate because there are faw off-farm income opportunities in this
region,

The ad justment coefficients, which differentiate the magnitude of
short- and long-run elasticities, ranged in value from .515 in B. C. %o
.852 in Ontario. These results suggest that B. C. has been slower than
other regions in adjusting to sustained price changes. It may be true
because there were not enough job opportunities available in non-agricul-

tural industries to accommodate so many hired labor migrated from farming,

The structural relationship under equilibrium.conditions

From the short-run demand and supply functions for hired labor, the
lomg~run demand and supply functions are derived by dividing by their
corresponding coefficients of adjustment, The long~run demend and supply
functions for each region are included in Table XIV and Table XV respect—
ively. Since the models are based on the recursive systen, structural
demand and supply relations can be equated accordingly, ana reduced in terms
of the quantity of hired labor requirements and the rate of farm wage
offering., The reduced~form equations for hired employment and the farm wage

rate for each region are presented in Tables XVI and XVII respectively,

41
See Appendix XII,




TABLE XIV

REGRESSION COEFFICIENTS AND OTHER STATISTICAL RESULTS

FOR LONG~-RUN DEMAND FUNCTIONS FOR HIRED LABOR

56

X

X

X

1 2 3 4

Region Constant t-1 t-1 t-1 t-1
Atlantic (1) 25,502 ~.01% -.0%4 -.074 .040
(2) 46.004 -.023 -.104 ~,120 -.143
Quebec (1) 30.546 065 -,031 -.194 034
(2) 5.80% .085 064 -.107 .19
Ontario (1) ~65.337 .061 .239 .039 572
' (2) 142,483 .008 ~.538 -.102 ~2,120
Prairie (1) ~9.917 .062 294 -,038 .050
(2) ~75.619 172 632 .004 .886
B, C. (1) 9.992 050" .031 ~.043% -.069
(2) ~27.865 .154 .057 .015 -272




REGRESSION COEFFICIENTS AND OTHER STATISTICAL RESULTS FOR
LONG-RUN SUPPLY FUNCTION FOR HIRED LABOR

TABLE XV

57

Region Constant Xl X5 X6

Atlantic 23,584 -.033 -6.752 ~.104
Quebec - 316 .109 ~4,172 -.2%4
Ontario 87.676 -.1%3 ~26.284 L3
Prairie 11.49% 338 ~39.291 -.354
B. C. -18,862 .16% .802 -.495




58

®31X93U00 8} UT S® Ppojexdaiequtr soTqRTIBA *2
*Tequnu uoTjenbe wrog-peonped ey oj0uep (g) pue (1) *t  :s30Q
oJhade] ceLreT- 926" = ele” 2£0°1 9T6° T8T~ (@) oy og
612* qgg -~ 000T*~ 290°~ abo* 6sL*ee (1) ,
Log® TTL*OF T9L°T 800° lget £88° 49T~ (2) oTITBIg
0g0° 928°8 190° Lo~ 0% * LeLoyT- (1) |
810° 67T~ 000° 2~ 960°~ 804°- CLE%6eT (@) 0TTeTY
860° 1A 26%.” Lco* vot* Gee* Li- (T)
628° 9LL YT 068° 98- 162° VLY L2 (2) —
ore* €919 ¥80° 8h°~- LLO*~ 8T 9L (1)
eee” 02G° ST aLye- %L~ che- 0L&° L6 (@) oTYUETAY
890° 68c° Y 990° A 960°~ 6v.L* 9z (D)
-3 -3 -3 3UBLSUO) uoTIeY
x 5 I Ty “y °

LNIHAOTNT HOEVT IV CENIH ¥04 SNOILVADE IROI-qHDNATT
04 STINSHY TYOIISTLYVIS YHHIO NV SINHIDLILHOD NOISSHEDTT

IAX @14V




59

*3X83U00 Y3 UT SB pojoxdIojuT SeTqeTIBA *Z

J9qUNU UOT}ENDS WIOJ-POONpes oyj 930Uep (2) pue (T)°T:e30Q

000°6G - TIT*68~ gee og- L99°T £ee°9 €Le* 00041~ (2) o og!
8L L60* L~ T19°- T8L " - vle* ahease (1)
getee £69°9¢2 1£8° 6 ¥2o* Los*¢ 68L vz (2) oTaTRAg
¢ge 1 68L T I8T° 8eT - G90°T £88° L)~ (1) |
%02°2 TTh* 98T~ ge0° 4t gele 918°¢ coL*see-  (2) orreaUy
£09°T agh* aeT- 86° 2~ 102~ AXAR L2l sl (1) |
04L*6 ¢L8°CLT L9T°*8 84 v~ L99°2 8%6° Y42 (2) oeqend
8TL G 818" 16 SLL® 60%* - qoL*~ 60V °TOL (T)
00v°*0T~ 002" 6L9- 00% " VT 000°2T oov*0tT 000°ee‘e- (2) OTYUBTIY |
002* &= 009° L&&= 000°2=  00L°¢ 00L°T 006° %6 - (1) |
-4 -3 -3 JUBLSUOY uoTsey |
’x % I ’y “y °x | |

dLVE HOVA VI qEYIH
HNTEETTINOE YOJ SNOTIIVADE HHOd~THONTHY
404 SWINSHY TYDILSILVIS YAHIO ANV SINETIOTIIE0D NOISSHYDTY

ITAX HIGVE




B. Farm Family Labor Market

The demand function

Two experiments have also been pérformed on the family labor demand
function for each region; one includes the productivity variabie as an
alternative to time trend, and in another the time variable is included;
the former is denoted by equation (1) and the latter by equation (2). The
statistical results.of both estimated equations are summarized in Table
XVIII, while the elasticities of demand for family labor, with respect to
the variables indicated, are included in Table XIX, The values of RZ,
coefficient of determination, are quite high in all regions, ranging from
362 to .988 in equation (1) and from .,828 to ,987 in equation (2). In
both equations the values of R2 are significant at the one percent level in
all regions, Thus, both equations (1) and (2) appear to be a meaningful and
useful expression of the demand for'family labor.

In examining the individual variables, the regression coefficients
for the farm wage rate were consistently negative in sign and significant at
the 20 percent or higher levels in all regions, with the exception of the )

.Prairieo The regions with regression coefficients significant at the one
percent level for equation (1) include the Atlantic, Quebec and B, C.y and
only B. C. for equation (2). The demand for family labor in the Prairie does
not respond to the farm wage rate at all probably because it is an agricul-
tural region where family labor employment usually constitutes a high
percentage of the total farm labor, For regions with regression coefficients

significant at the five percent or higher levels, the short-run elasticities




62

TABLE XVIII

REGRESSION COEFFICIENTS, STANDARD ERRORS, AND-OTHER STATISTICAL RESULTS

FOR FAMILY-LABOR DEMAND FUNCTIONS

Region

X, rs
4(3)
R2 Constant Xl X2 XB Y or - V-l
t=1 t=1 T (2) Ratio

Atlantic (1) .974% -50.940 -.151% .130% 032  .8%e* .501% 2.%62

Quebec

Ontario

Prairie

Note:

2a

3

4.

(.045) (.122) (L0%5) “(.141) (.138)

(2) .965* 182.254 -.089% -.25% _.502%% 062 -p.997% 2,622
(.045) (.173) (.207) (.266) (.889)

(1) .963% -11,741 -.663* .8207° .160 602" .380 2,389
(.184) (.534) (.677) (.167) (.590)

(2) .966% 55.681 -.4667 6a0°  .484%% .008% 3.657° o.147

(.219) (.5%0) (.527) (.316) (3.095)
(1) .962% 2,785 -.2577F 5852 .05 .7%5% -.026 2.049
(.167) (.481) (.205) (.170) (.6%0) _
(2) .978% 260,987 =.252" ~.224  -,085  .170 -7.162%% 1.9%5
o (W114) (wa57)  (L152)  (.239) (2.590)
(1) .988% . 46,743 057 -.129  -.077° 0 943 -.115% 1.750
(.095) (.510)  (.063) (.122) (.126) -
(2) .987* 30,978 -.005 .026  -.068  .908%% —.139  1.959
(.063) (.498) (.0%5) (.308) (3.222)
(1) .862% 4,540 =-,188*% ,324% -,0147 -.22¢@ 153 1,637
(.032) (.063) (.000) (.184) (.095)

(2) .828% 16,442 -.143% 2007 -.000° -.106 -.127  1.748
(.032) (.126)  (.000) (.219) (.297)

s — —

Model is fitted with annual data from 1946 to 1962,

(1) end (2) indicate equation including productivity variable and
time trend variable respectively.

Variables interpreted as in the context,

Level of significance: * = 1 percent; **‘= 5 percent; + = 10
percent; ++ = 20 percent; @ = 30 percent; @@ = 40 percent,
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TABLE XIX

ESTIMATED DEMAND ELASTICITIES AND COEFFICIENTS OF
ADJUSTMENT FOR FAMILY LABOR

Variable Atlantic Quebec Ontario Prairie B. C.
s. B (1; -.325 -.456 - 152 .021% ~.914

¢ T (2 -.191 -.321 -.149 -.002% - -,695

4 1. R (1; ~3.184 “1.147  -.573 J369%  -1.180
(2 -.204 -457 -,180 -,020% -.778

SR (1; .292 .5%2 .366 -, 046% 1.788

oite (2 -.524 441 - 140% .009% 1.104

% L. (1) 2.867 1,337 1.382 805  2.312
(2) =558 .629 -.169% .100% 1.23%6

<3 (1) .093#* L137% L016%  ~,052 -.160

wite (2) ~1,720 L4414 -.088% -, ,046% ~.115

s LR (1) Louox S44% ,059%  -.090 -.206
(2) -1.833 .589 -.106% -, 503% -.137

(13 1,088 o356%  ~,017T*  -,055 .750
% SeR (2 -.547 =195 ~.365  -,004%  -.057+
* L. (1; 10,669 894%  -,06%%  -.965 .970
(2 ~.583 =275 -.4%9 ~.044% -.064%

b (1) .102 .398 .265 057 WT73

(2) .938 .702 .830 .092 .89

ndicate equation includ{hg productivity variable and
time trend variable respectively,

S. R. = Short-run; L, R, = Long~run,
Variables interpreted as in the context,

* denotes elasticities from coefficients that are not significantly
different from zero at/below 40 Percent level,




63
were estimated at the mean to be low, ranging from =152 in Ontario to -,914
in B, C. for equation (1), and from -,149 in Ontario to =,695 in B, C, for
equation (2). These low price elasticities indicate that the increase (or
decrease) in demand for family labor was not proportional to the decrease
(or increase) in farm wage rate in the past years. However, the price
elasticities were much higher in the long=run for equation (1); It suggests

that the demand for family labor, ceteris paribus, is much more responsive

to the farm wage rate in the long-run than in the short-run because operators
may have enough time for adjustment, For the parity ratio and the farm
machinery variables, their coefficients were significant at five percent

or higher levels in only one region, the former was in B. C. for equation (1)
and the latter in the Atléntic for equafion (2). But the signs of regression
coefficients for these two variables in both‘equations were correct, The
.elasticity'of family labor demanded with respect of the parity ratio is
estimated in B, C. to be high, 1.788 in the short-run and 24312 in the long-
run, which is much higher. It suggests that a one percent increase in the
parity ratio (index of brices received by farmers, deflated by index of

prices paid by farmers for items used in production) ceteris paribus, has

been associated with a 1.788 percent increase in the demand for family labor
in the short-run period and 2,312 percent in the long-run period, The
elasticity of demand quantity with respect of the farm machinery is, in the
Atlantic, valued at -1,720 in the short-run and at -1,833 in the long=run,
This high elasticity indicates that with continuous development of land
consolidation,_the demand for family labor has been replaced by farm

machinery and thus rapid migration of family workers has taken place in
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42 even though the return

periods of ample non—farm employment opportunities
to labor in agriculture has been high or has temporarily increased relative
to non~farm wége returns.

In all regions except B. C., the regression coefficients of the
lagged dependent variable were significant at the one percent level for
equation (l), indicating that the statistical results estimated would depend
heavily on the presence of this variable. In other words, the quantity of
family labor demanded in the cqrrent year affects the quantity demanded in
the succeeding year. This is the reason why adjustment of family labor to
the equilibrium level of employment should teke a long period of time,

The regression coefficients of productivity variable or time variable
were significant at the five or higher levels in only two regions, the
Atlantic and Ontario, For the Atlantic region with regression coefficient
highly signifigant, the elasticity of labor demand with respect of the
productivity variable is 1.088 in the short-run and 10,669 in the long-rum.
The latter ig ten times larger than the former.

The coeffiéient of adjustment estimated from equation (1) is lower
than that from equation (2). On the basis of equation (1), it varies from
.057 to 773 among regions, while on the basis of equation (2) it ranges from
092 to .938, The difference implies that the fluctuation of prodﬁctivity
from year to year resulted in eliminatingvthe discrepancy between actual and
equilibrium employment requires a longer period of_time.

Finally, Von Neumann's Ratio shows .that no autocorrelation exists in

421n the Atlantic region, the nmumber of farm family labor has declined
from 80 thousand persons in 1946 to 36 thousand persons in 1962,
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the residuals in all regions. The residuals from the dynamic models tend to

have no autocorrelation, indicating more adequate statistical results,

The supply function

The statistics shown in Table XX are the results estimated from the
supply function for family labor. The value of the coefficient of deter-
mination, R2, is high and significant at the one percent level in all regions,
with the exception of B. C, Thus, the supply function for family labor also
seems to be meaningful, However, statistical tests of significance as
applicable to the individual variables are not so encouraging. The
regression coeffiéients for the farm wage rate are consistently positive in
only two of the regions, and not significant in all regions but the Atlantic
at the 10 percent level. For the "adjusted" non-farm wage rate, the
expected sign of the coefficients are obtained iﬁ all regions but significant
at the five percent or higher levels in the Atlantic only. The positive sign
and significance of the farm wage rate coefficient, taken alone, indicates
thaf, as the wage rate has risen, there has been an accompanying net return
.of labor to farms. Similarly, the negative and significant coefficient of
the "adjusted" non~farm wage rate varisble indicates that, as this varisble
increased in value in the Previous year, there was an accompanying net
migration from farms., With respect to the lagged variable, the regression
coefficients were highly significant in the Atlantic and the Prairie, and
significant only below the 40 percent level in Ontario. The highly signifi=-
cant coefficients mean:: that the distributed lag model appears to be a useful

formulation of the supply function for family labor., Similarly for the time




TABLE XX

REGRESSION COEFFICIENTS, STANDARD ERRORS, AID OTHER STATISTICAL

RESULTS FOR FAMILY LABOR SUPPLY FUNCTIONS

66

, X % Y V=l

R -1 t=-1 Ratio

.967% 23,808 ,0797  -21.657% .676% 2.029
(.045)  (6.295) (.158)

.950% 093  =20.666 .08% 2.203
(.259)  (38.8%) (.3%6)

J960% -0%1  ~11.011 42559 1,531
4 (.179)  (47.441) (.436)

.988% -.029  ~44,368 .964% 1.999
(.045)  (55.801) (.197)

4957 ~.056 -4,151 -.024 1.313
(.063)  (5.248) (.489)

Model is fitted with annual data from 1946 to 1962

Variables interpreted as in the context,

Level of significance:

percent; 4+ = 20 percent

* = 1 percent; ** = 5 percent; + = 10
3 @ = 30 percent; @@ = 40 percent,
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variable, the coefficient was significant at five percent or higher leVels
in Quebec only. It indicates that, except in Quebec, the supply of family
labor in all regions has, other things being equal, not declined in the
passage of time, |

In all supply functions, the Von Neumann's Ratio also shows that no
autocorrelation is present., The absence of autocorrelation indicates that
these supply functions are adequate for all regions,

The supply elasticities of family labor with respect to the relevant
variabie are summarized in Table XXI, The price elasticity in the Atlantic,.
where the coefficient was significant at the 10 percent level, is 174 in
the short-run, and .538 in the long-run—-both of them being less than unity.
For the "adjusted" non-farm wage rate, whose coefficient is significant at
the one percent level in the Atlantic region, the short- and long-run cross
elasticities are low, being -.152 and -,470 reépectively. It suggests that as
the "adjusted" non-farm wage rate rose by 10 percent in the past, there was
a concurrent net decrease of 1,52 percent in family labor in the shortwrﬁn,
and of 4,70 percent in the long-run., Those family workers migrated from
farming to take jobs in the manufacturing industries where there was a higher
income relative to'farming.

The coefficient of adjustment is low in those regions where agricul-
ture is more dominant, especially in the Prairie, and high in the industrial
regions. It is evident that elimination of the discrepancy betwéen actual
and equilibrium level of employment requires a longer period of time in
the agricultural regions than in’the industrial regions, because farmers

in the agricultural regions usually consider farming as a way of life and
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TABLE XXI
ESTIMATED SUPPLY BELASTICITIES AND COEFFICIENTS OF
ADJUSTMENT FOR FAMILY LABOR

Variable Atlantic Quebec Ontario Prairie B. C,
X S. Ro 1174 0063* "'0018* "‘.Oll* "'0281*

1 L. R. .538 .068% ~.0B1% —.304%  —,086%
X " Se Re -.152 -, 082% -, 072% -.165% -, 218%

5 L. R. =470 ~.000% SJ105%  —4579%  —.224%
X SQ R. "".268 "'.4‘62 —0226 a034—* ""287

6 L.R. =760 ~.50% ~.39% 1.074% =204
b . 2324 917 .575 .0%6 .976

Note: 1. 8. R. = Short-run; L. R. = Long-run.

2, Variables interpreted as in the context.

3. * denotes elasticities from coefficients that are not
significantly different from zero at/below 40 percent level,
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do not have alternative income opprortunities,

The structural relationship under equilibrium conditions

Similarly, the long-run supply and demand functions for family labor
(Table XXIT and Table XXIII) are obtained from short-run supply and demand
functions by dividing by their corresponding adjustment coefficients for
each region, Based on the recursive system, supply function can be equated
demand function under equilibrium conditiong., Thus the equilibrium employ=
ment of family labor and equilibrium farm wage rate for family labor are
derived for each region. The reduced—form equations are included in Table

XXIV and Table XXV respectively,




TABLE XXII

REGRESSION COEFFICIENTS AND OTHER STATISTICAL RESULTS
FOR LONG~RUN SUPPLY FUNCTION FOR FAMILY LABOR

70

X X X
Region Congtant t=1
Atlantic 73,481 «244 ‘ -66.843 -3.725
Quebec 244,919 «101 -22.537 -8.535
Ontario 2574480 -.054 -=19.150 ~7+400
Prairie 1,064,778 -.806 ~1,232.444 45.194
B. C, . 35.178 -.057 ~4.253 -.586

MMW




REGRESSION COEFFICIENTS AND OTHER STATISTICAL RESﬁLTS
FOR LONG~RUN DEMAND FUNCTIONS FOR FAMILY FARM LABCR

TABLE XXIII

el

~ X X X X
Region Constant 1 ‘c-—i 5 4
Atlantic (1) -499,412 ~1,480 1,275 314 5,794

(2) 194,301 -.095 -.248 ~-.631 ~3.,195
Québec (1) -29,500 ~1,666 2.060 402 .955
(2) 79,318 -.664 .969 689 -5.,209
Ontario (1) 10,502 -.970 2.208 .057 - -.098
(2) 314,442 -.304 -.270 -.102 -8,629
Prairic (1) 820,052 1,000 2.263 -1.351 ~1,965
(2) 336,717 -.054 .283 -.739 ~1.511
B, C. (1) -5.873 -.243 .419 -.018 .198
(2) 118,391 -.160 .224 ~.012 -.142
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CHAPTER VI
PREDICTIONS AND THEIR IMPLICATIONS

This chapter intends to describe probable future trends in the employ-
ment of hired and fémily labor in agriculture.v Projection of these trends .
is carried up to the year 1970, The reduced—form equations derived from
fhe estimated long~run supply and demand relations for hired and family
labor in Chapter V will be used as bases for prédictiﬁg their equilibrium
levels of employment in each region. The aggregation of all regions is for
Canada as a whole., Since the demand functions for hired and family labor )
in each region were given two experiments which were composed of different»
combinations of causal (or independent) variables, it is necessary to set
up a few criteria as guides to select the most adequate demand function fof
a reliable prediction. These criteria are:

1, The number of significant independent variables and the levels of
their significance-—on a statistical basis, the higher significance of the
individual regression coefficients indicates that the iﬁdependent variables
Xi are of greater importance in estimating the dependent variable Y.

2. The magnitude and significant level of the multiple coefficient
of determination, R2-—in'case two demend functions have the same number of
significant indpendent variables and those variables are significant at the.
same level, then thé multiple coefficient of determination is taken into
cohsideration. The value of R2 gives the approximate proportion of
variability in the dependent variable accounted for by the independent (or
causal) variables involved in the function. The higher and significant the

value of RZ, the more meaningful and useful is the function,
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3. The size of the standard error--the standard error of estimate
gives an idea about the dispersion around the regression line. The smaller
the standaerd error of estimate, the higher is the degree of congruence
between the actual and estimated regression lines.

On the basis of these criteria, the reduced-form equation (1) was cho-
sen for predicting the equilibrium emplogment of hired labor in B, C, and of
family labor in the Atlantic and B.Co; the reduced-form equation (2) was
selected for predicting the equilibrium levels of both hired and family
labor employment in the remaining regions,

Ao _A comparison of eguilibrium levels of employment with actual
levels of employment.

The distributed lag models were used in this study for the purpose of
identifying long-run relationships of the demand and supply of the labor
force. Consequently, it is possible to compute the historical long-run
equilibrium levels of hired and family employment from their respective
chosen reduced-form equation for each region, This comparison of long-run
equilibrium levels of employment with actual levels of employment will
illuminate directly the dynamics of the agricultural labor market, especially
in the context of a market receiving continuous impetus to change from
exogenous forces. It is noted that the longfrun equilibriuvm concept indicates.
the quantity of labor supplied and demanded if agricultural firms and members
of the labor forece took current information about causal variables involved
in the reduced-form equation and adjusted completely to them, This concept

does not involve any proposition of normative or economic efficiency at all.
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Comparisons of the equilibrium level of hired and family labor employ-
ment with the actual levels of hired and family labor employment in the
period of analysis are shown in Figures 4 and 543 respectively. The results
indicate that, through most of the period, the actual level of hired farm
employment was less than the equilibrium level in all regions and Canada
as a whole, especially in the Atlantic and Ontario, whereas the reverse
was the case for the family labor employment, The equilibrium level of
hired labor employment was higher fhan the actual level in those years when
both demand and supply forces were at Work, The decline in the "ad justed
non-farm wage rate and fam wage rate was the main force which caused an
increase in hired labor employment,

In view of the average disequilibrium for the entire period, the
hired labor employment was deficient in all regions and Canada as a whole,
The average disequilibrium rate44 for the entire period is presented in
Table XXVI,

TABLE XXVI
AVERAGE DISEQUILIBRIUM RATE IN HIRED LABOR EMPLOYMENT, 1947-1962

Canada Atlantic Quebec Ontario Prairie B. C.*
~—Percentage-—
-13,06 ~18,94 ~+40 -24,09 -1,50 ~2..88

*Estimated on the basis of reduced-form equation(l)
43Actua1 figures are given in Appendix IX ang Appendix X respectively,
44Disequilibrium rate is measured as the Percentage discrepancy between

the equilibrium level of employment and the actual level of employment at g
point of time, with equilibrium employment ag the base,
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The numerical result illustrates that the actual hired labor employment in
the Atlantic and Ontario regions was seriously short as compared with their
equilibrium levéls. The average disequilibrium rates were -24.09 percent
in the Ontario region and -18.94 percent in the Atlantic region. This
situation may be realistic because the majority of farms in these two
regions were operated on a part-time basis., The farm income was often
supplemented by income from other types of activity such as logging, fishing,
and trapping in the Atlantic, and trade, finance, and manufacturing in

45

Ontario. As the size of farms became larger and larger, the more hired
labor would be needed aécordingly.

In contrast to hired labor, the actual levels of family labor
employment were in excess of the equilibrium levels in all regions and
Canada as a whole, especially in the Prairie and Atlantic regions, through~
out the anélysed period. This surplus of family labor in agriculture fully
reflects the difficulties in mobility and lack of job opportunities in non—

agricultural industries. The average disequilibrium rate for the entire

period in each region and Canada as a whole is shown in Table XXVII.

45See Appendix XI,

46See Appendix XII,




TABLE XXVII

AVERAGE DISEQUILIBRIUM RATE IN FAMILY LABOR EMPLOYMENT, 1947-1962

Canada, Atlantic Quebec Ontario Prairie . B.4C.*
- ~~Percentage-—
16.91 21.53 5l 4,33 39,81 2+39

ik
ﬁ

*Bstimated on thé basis of reduced-form equation (1).

Among the regions, the highest average disequilbrium rate, 39,81 percent,

was in the Prairie where family labor employment constitutes a high percen—
tage of the total farm lsbor and there were scarce non-farm Jjob opportunities
so that a large quantity of surplus family labor waé expected as the
application of farm mechanization developed, The second high average dig=—
equilibrium rate, 21,53 prercent, was in the Atlantic region whawe non-farm

job 6pportunities were also not plentiful; the continuous developmen% of
farm consolidation, accompanied by the application of mechanization, naturally
resulted in the surplus of family labor. The average disequilibrium in
family labor employment also happened in other regions, but was not so
-sefious because there were more non-farm Jjob opportunities,

Be Projections of hired and family labor requirements for 1965 and
- 1970, '

Since the future employment of labor resources will be influenced very
considerably by those which preceded it, the logical step in an attempt to
forecast the future is to base the forecast on the past and current trends

formulated in demand and supply relations. However, it is realized that
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errors might arise from failure to include some non-economic varisbles
relating to future structural changes in specification of labor demand and
supply relations. These non-economic variables falling outside the realm
of time series measurement will possibly have an iﬁportant bearing on the
employment pattern of labor resources, Therefore, it is necessary tobmake
the following assumptions on which the projeétions are made,

1. The observed rate of change in the basic parameters prior to
1962 will continue to be carried up to the year 1970.

2. There will be no particular economic, political, or social
upheavals to distort the normal situation of farm labor employment.

With these assumptions, it is possible to make projections of hired
and family labor requirements for 1965 and 1970 byvextrapolating‘the trend
variable of time (t) in certain types of function which are based upon the
data from 1946 to 1962 in different regions. Table XXVIIT presents the types
of function to be used to fit the 1946-1962 data of each variable,

TABLE XXVIII

TYPES OF FUNCTION USED TO FIT VARTOUS VARTABLES IN DIFFERENT REGIONS

Variable Atlantic Quebec Ontario Prairie B. C.
X2 L. La L. L. L.
X3 3.R. A L. L. S.R. L.
X.' IJ; hand - - -

4 Lo
X5 L. . Le L. L, 3.R.

iy D
Note: Lot X = a + bt; S.R.: X = a + bt + ¢t where t is time.
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By using such curve-fitting, the regression coefficients for time
(or trend) are of a minimum variance and with a high level of significance,

Thus, it is possible to have highly confident and reliable projected

results, ceferis paribus, since the trends may be regarded as the bases for
projections.

Table XXIX summarizes the projections of farm labor requirements for
1965 and 1970 which indicate a sizeable reduction in all regions, In Canada
as a whole, the projected family labor employment is 413 thousand man—
' equivaients in 1965 and 294 thousands in 1970, or about 18 and 42 percent
declines respectively as compared to the 1962 level; the projected hired
labor employment is 118 thousend man-equivalents in 1965 and 114 thousands
in 1970, or approximately 18 and 14 percent‘increases in the respective
years. The annual rate of decline in family labor will be much higher in
the eight years following 1962 than that experienced during the 1946-1962
.period. In view of the decline in annual absolute number, however, the
Tormer will be smaller than the latter, Forvhired labor, it is projected
to be moderately increasing, with an annual rate of 1.8 percent in the
period from 1962 to 1970. This would likely be the case because of the
continuous economic development on the one hand and the consolidation of
farms on the other,

On a regiénal basis, the projeéted family labor is to decline about
9lvpercent in the Atlantic, 65 percent in Quebec, 63 percent in Ontario,
15 percent in the Prairie, and 56 percent in B.C. in the eight years affer
1962.. Among the regions, the highest percentage of decline in the Atianfic

would be mainly due to the continuous development of land consolidation
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accompanied by the extensive use of machinery and of other types of activity
such as logging, fishing, etc., which can absorb a lot of surplus family
labor, while the lowest percentage of decline in the Prairie would be possibly
because of the lack of non-farm job opportunities, It is quite consistent
with the trends in the analysed period. For hired labor, it is projected %o
decline at a moderate rgte in the Prairie and B, C., and to have no changes
in Quebec; whereas in the Atlantic andg Ontario, it is projected to increase
to 26 and 40 thousand man-equivalents respectively for 1970 as compared to
10 and 33 thbusands in 1962. The increase in hired labor can be explained
with the same reasoﬁs as for the decline in family labor in the Atlantic
region. Hired labor is projected to increase in Ontario, likely also because
of the development of non-agricultural activities such as trade, finance,
manufacturing, etc,

If these projectioné were realized, 199 thousand man-equivalents of
farm labor would likely have to find jobs in other industries during the
period from 1962 to 1970, On an average, off-farm migration would amount

to 25 thousands annually,




CHAPTER VII
CONCLUSIONS AND RECOMMENDATIONS

The analysis of hifed and family labor markets in agriculture by

using the regression approach brings forth the following conclusions:
1, The demand for hired labor was apparently not responsivé to the
farm wage rate in all regions, but it was slowly responsive to other

variables including the parity ratio, farm machinery, and productivity.

On the supply side, hired labor also was not or less responsive to the
variables considered in all regions, with the exception of the farm wage

rate in B, C. and the "adjusted" non-farm wage rate in the Atlantic. Both
variables were statistically significant at the 10 percent levei. This non-
response or less response implies that hired labor did not play an important
role in agricultural production in past years. It was not important, partly
because hired labor constituted only a small portion of the total farm labor '
employment?7and bartly because most of the hired labor was employed on a
part-time basis., In 1961, for instance, the paid year-round workers, as
percent of the total hired labor employment, were: 28 in the Atlantic, 41 in

Quebec, 45 in Ontario, 48 in the Prairie, 40 in B. C., and 42 in Canada as

48

a whole,

2. In more than 90 percent of the cases analysed, the price elasticity

of demand for family labor was negative and significant in all regions, with

the exception of the Prairie, where the agricultural industry was dominant

47See appendix XII.

480ensus of Canada, 1961, Dominion Bureau of Statistics.
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and the family labor employment constituted a high percentage of the total
farm labor. The negative and highly significant price elasticity suggests
that a one percent increase in the farm wage rate is mosf likely to bring
about reductions in the demand for family labor at varying degrees in differ-
ent regions. The price elasticity of demand for family labor was low in the
short-run and much higher in the long-run. It was so because: (l) Habit
and inertia are important components of farm operators' behavior, (2) chenges
in the farm wage rate may be considered to be only temgorary and the costs
involved in édjustment and re-adjustment may more than offset the gains from
meintaining a continuous position of equilibrium, (3) certain resources,
including thé organization of the firm, are of a durable nature. Adjustments
in the demand quantity for family labor may be delayed because of complemen-—
tarities among these durable goods, and (4) previously signed contracts may
commit a farm operator to a given production pattérn despife the fact that
the current farm wage rate has changed.

The results also show that the income elasticity of demand for family

49 was significant at the five percent level or higher levels in B. C.

50

labor
only, while the cross elasticity” of demand for family labor was significant
at the five percent or higher levels in the Atlantic alone. These two
élasticities were egtimated to be high in the short-run and even higher in

in the long—-run. The demand for family labéf in B. C. was highly responsive

to the parity ratio because the dominance of dairying, market gardening, and

49Income elasticity here is defined as demand for family labor with

respect to the parity ratio.

5OCross elasticity here is- defined as demand for family labor with
respect to farm machinery,
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fruit growing activities require high labor inputs. The demand for family
labor in the Atlantic was highly sensitive to farm machinery because of the
contlnuous development of farm land consolidation that needs to accompany
the application of mechanization by which a lot of famlly labor can be

~replaced. While the high price elasticity in B. C. indicatés that a given
-percentage rise in the parity ratio is associated with a larger percentage
increase in the demand for family labor, the reverse is the case fof the
high cross~elasticity in the Atlantic°
The elasticity'of demand for family labor with respect to the
productivity was significant at the five perceht or higher levels also in
the Atlantic only., It was estimated to be elastlc, 1.088, in the short
run, and highly elastic, lO 669, in the long—runa This may be due to the
fluctuation of the productivity so that farm operators dare not adjust their
demand for family labor instantaneously,
On the supply side, however, both the price elasticity and the
alternatlve price elasticity of family labor51 were consistent ; in sign

with a priori expectations52

in the Atlantic only, ang they were significant
at the 10 and five percent levels respectively. The supply of family labor
was responsive to both the farm wage rate and the "adjusted" non—farm wage

rate in this region because other types of activity such as logging and

fishing, etc., were developing in the past years.

51Alternative price elast101ty‘here is deflned as the supply of family

labor with respect to the "adjusted" non~farm wage rate,

52The signs of the coefficients of variable in the supply funetion,
based on a priori expectation, are expected to be: X1;> 0, X A< 0, and X6:> 0.
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3+ The adjustment coefficients were much higher for hired labor
than for family labor, This adjuétment coefficient indicates that a cer-
tain percentage of the discrepancy between actual and equilibrium levels
of employment can be removed in one time period. The higher the value of
the adjustment coefficient, the more rapid is the rate of adjustment to
the equilibrium level of employment, The results suggest that family labor
has been slower than hired labor in adjusting to sustained price changes,
It may be true because family'labor usually constitutes a high.pércentage of
the total farm labor and they have difficulties in disposing of their fixed
assets.

The rate of adjustment was different among régions for hired and
family labor. The adjustment coefficient for both supply and deménd for
family labor in the Prairie regiénlwas particularly low, being .092 and .036'
respectively, It implies that the élimination of the disérepancy between
actual and equilibrium levels of employment requires a lénger period of
time,

4, The predicted equilibrium level of hired labor employment was
greater than the actual 1evel through most of the period from 1947 to 1962
in all regions and Canada as a whole,‘particularly in the Atlantic and
Ontario, In view Qf the average disequilibrium for the entire period, the
hired labor employment was also deficient in all regions. The two top
average disequilibrium rates were —24,09 percent in the Ontario region and

-18.94 percent in the Atlantic region. This situation may be realistic
because the majority of farms in these two régions were operated on a part-

time basis., The farm income was often supplemented by income from other
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types of activity such as logging, fishing, and trapping in the Atlantic,
and trade, finance, and manufacturing in Ontario., Moreover, the employment

of farm labor in agriculture was subject to a high degree of seasonal
53

variation, The number of persons employed in the peak month of August
was more than one-third higher than in the slack period in February.54
Judging from this point, the shortage of hired labor would most likely

occur during the months of peak activity.

5. In contrast, the predicted equilibrium level of family labor

was still less than the actual level throughout the period in most of the
regions and Canada as a whole, even though it has declined steadily. The
highest average disequilibrium for the entire period was found in the
Prairie and the Atlahtic, being surpluses of 39.81 and 21.5% percent
respectively. The surplus of family labor in the Preirie would be possibly
realistic because it constituted a high pereentage of the total farm labor
and there were scarce non-farm job opportunities. In the Atlantic, the
high percentage of surplus family labor would likely result from the
continuous development of farm consolidation accompanied by the application

of mechanization. Generally, this surplus of family labor in agriculture

fully reflects the difficulties in mobility and the lack of Job opportunities
in non-agricultural industries,

6, EBxtending 1947-1962 trends, sizeable reductions in farm labor

employment in all regions are projected for 1970, In the eight years after

53
54

ee Appendix XIII,

cf, data from 1953 to 1958 inclusive, Labor Force Surveys,
Dominion Bureau of Statistics, '
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1962, in Canada as a whole hired labor is forecast to increase by 14 percent
whereas family labor is projected to decline by 42 percent. It is quite
consistent with past tendencies if farm comsolidation and the application
of farm mechanization continue on one hand, and the development of the
general etonomy accelerates on the other,

On a regional basis, the highest percentage of decline ig family
labor is projected to be in the Atlantic, Quebeé, and Ontario regions, where
there would be plentiful non~farm job opportunities to accommodate farm
labor migrating from farming. In view of the decline in the absolute number,
the three regions with the largest employment of family workers, le€e,
Quebec, Ontario, and the Prairie, account for about 82 percent of the total
decline in the eight years after 1962,

For hired labor, it is projected to be decliﬁing in tﬂe Prairie and
B. Co regions, increasing in the Atlantic ang Ontario, and constant in Quebec,
during the 1962-1970 period., All of these predictions are nearly compatible
with past trends,

In view of the foregoing conclusions, some recommendations may be
mades

1. Judging from the non-significant Price elasticities of the hired
labor supply in the Atlantic and Ontario regions, modest efforts through
farm programs to raise the farm wage rate will not materially attract more
hired labor available in these two regions. In order to increase the supply
quanfity to meet the deficits, policies may be focussed on some non-economic
aspects such as furnishing adequate housing, providing fringe benefits, and

limiting working hours, etc,
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2. Price elasticities of demand for family labor were low in the
short-run and much higher in the long-run, ‘Thus, programs to raise the
farm wage rate, in terms of residual farm income, on the long-term basis,
nay be effective for off-farm migration of family labor in all regions.

3. The measures required to increase the mobility of farm labor
generally include the following:

(a) More vocational education is needéd in order to increase the
skilms‘of rural youth in non-farm jobs and to increase their.understanding
of the total economy and of society,

(b) More adequate information about non-farm job opportunities
should be available. This information should be of =z general nature, dealing
with the level of earnings.in various jobs and;occupations in terms of
probable life-time earnings, the type of training required, and the capacities
required for the various jobs and occu_pa"tions°

(c) For those who wish such assistance, employment agencies should
be in a position to help individuals locate a suitable job,

(4) Subsidies or loans may be necessary to help farm labor move

to non-agricultural sectors.
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CHANGES IN TOTAL AND RURAL POPULATION, AND RURAL AS

APPENDIX I

PERCENTAGE OF TOTAL, CANADA AND REGIONS,

b

1901-1961%
Canada? Atlantic  Quebec Ontario Prairie B. C.
—-Thousands of persons=—-

1901 Total 5,371 894 1,649 2,183 420 179
Rural 34,357 672 995 1,247 316 89

% 62.5 7542 60.3 57.1 75.6 49.7
1911 Total 7,207 938 2,006 2,527 1,%28 393
Rural 3,934 637 1,039 1,199 859 189

% 54.6 67.9 . 51.8 47,4 64.7 48,1
1921 Total 8,788 1,000 2,361 2,934 1,956 525
Rursal 4,436 630 1,038 1,227 1,253 277

% 50.5 63.0 44.0 41.8 64,1 52.8
1931 Total 10,377 1,009 2,875 3,432 2,354 695
Rural 4,805 628 1,061 1,3% 1,468 300

% 46,3 62,2 39,6 38.9 62,4 43,2
1941 Total 11,507 1,130 3,332 3,788 2,422 818
Rural 5,254 695 1,222 1,449 1,498 374

% 45,7 61.5 36,7 38,3 61.8 45.7
1951 Total 14,009 1,257 4,056 4,597 2,548 1,165
Rural 6,068 764 1,327 1,844 1,305 550

% 43,3 60.8 32,7 40,1 51,2 47,2
1961 Total 18,238 1,440 5,259 6,236 35179 1,629
- Rural® 7,169 822 1,359~ 2,615 1,211 847

% 39.3  57.1 25.8 41,9 38,1 52,0

*Source: Census of Canada, 1961, Dominion Bureau of Statistics, Ottawa,

North West Territories.

a195141961 includes Newfoundland, and all years include the Yukon and
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Year Canadab

Atlanticb

Quebec Ontario Prairie B, C.
~-Thousands of persong=—-

. 1901 717 125 196 306 80 10
1911 - 934 114 205 307 283 25
1921 1,035 114 218 294 374 35
1931 1,128 108 228 305 443 44
1941 1,084 96 255 270 421 42
1946 1,191 93 278 321 468 31
1947 1,125 86 253 301 451 34
1948 1,100 82 246 290 446 %6
1949 1,083 82 243 286 435 37
1950 1,023 79 255 255 405 29
1951 943 62 231 239 383 28
1952 895 59 209 229 Y 21
1953 862 57 203 221 %60 21
1954 884 51 215 254 340 24
1955 825 49 174 238 333 31
1956 781 50 166 215 324 26
1957 751 55 173 193 307 23
1958 725 58 165 178 299 25
1959 T03% 58 157 177 286 25
1960 689 58 139 180 282 30
1961 691 58 142 167 295 29
1962 667 47 135 161 296 28
19%3 655 37 127 173 298 20

*Source: Ninth Census of Canada, and Labor Force Surveys, Dominion Buresu of

Statistics, Ottawa.

aAverages for 1953 to 1963 are based on monthly surveys, while before

1953 averages are based on quarterly surveys. 1901-1941 are census data,

bNewfoundland included from 1950,
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APPENDIX ITI
TOTAL LABOR FORCE, CANADA AND REGIONS, ANNUAL AVERAGES,”
1901-1963*%
Year Canada® Atlanticb Quebec Ontario Prairie B, C.

-~Thousands of persong=-

1901 1,783 302 512 : 754 134 81
1911 2,724 325 653 991 549 206
1921 - 3,164 348 781 1,117 698 220
1931 3,922 353 1,022 1,346 895 306
1941 . 4,19 369 1,189 1,455 869 314
1946 4,829 415 1,337 1,702 ' 969 406
1947 4,942 428 1,357 1,759 97 427
1948 4,988 426 1,385 1,776 968 433
1949 5,055 427 1,423 1,815 953 437
1950 - 5,163 524 1,433 1,826 %51 429
1951 5,223 512 1,462 1,870 948 431
1952 5,324 502 1,504 1,908 064 446
1953 5,397 506 1,538 1,948 956 449
1954 5,493 499 1,562 2,022 - 949 461
1955 5,610 511 1,591 2,059 969 480
1956 5,782 520 1,615 2,147 997 503
1957 6,003 541 1,675 2,23 1,015 538
1958 6,127 544 1,730 2,255 1,046 552
1959 6,228 553 1,752 2,290 - 1,071 562
1960 6,403 567 1,796 2,367 1,099 574
1961 6,518 592 1,812 2,393 1,135 - 586
1962 6,608 600 1,841 - 2,412 1,156 599
1963 6,737 602 1,892 2,464 1,163 616

m——————-————————_——.——'——‘———_‘m———————m —
#Source: Ninth Census of Canada, and Labor Force Surveys, Dominion Bureau
of Statistics, Ottawa,

?Averages for 1953 to 1963 are based on monthlyisurveys, while before
1953 averages are based on quarterly surveys. 1901-1941 are census data.

bNewfoundland ineluded from 1950,




APPENDIX IV

PERCENTAGE DISTRIBUTION OF LABOR FORCE AMONG PRINCIPAL CCOMPONENTS,
CANADA AND REGIONS, 1901-1961%

Classgification

1911

1921 1931 1941

a

- Canad

Atlantic

Quebec

otal labor force™

ricultural
Vsnufacturing and Mechanical
Trade and Finance
Construction and Transportation
Mining, Logging, Fishing and Trapping
Services

Total labor force

Agricultural 3

Manufacturing and Mechanical

Trade and Finance

Construction and Transportation
Mining, Logging, Fishing and Trapping
Services

Total labor force

Agricultural

'Manufacturlng and Mechanical

Trade and Finance

Construction and Transportation
Mining, Logging, Fishing and Trapping
Services

Prairie

B. C,

¥Source:

Serviees

Total labor force

Agricultural

Manufacturing and Mechanical

Trade and Finance

Construction and Transportation
Mining, Logging, Fishing and Trapping
Services

Total labor force

Agricultural

Manufacturing and Mechanical

Trade and Finance

Construction and Transporitation
ernlng, Logging, Fishing and Trapplng
Services

hlng, and Trapplnég"

100.0
34.3
13.7

8.1
11.4
5.1
274

ol

=N O

O G\C)?1C)
@

)
=\ QO N
. * o ® ®
O OUT ROV O

[RI NN E;Q)*JPJ O =~
PN .

-
WVNWOWOWP O

e,

*

—--Percentage~—

100.0 100.0 100,0
32,7 28,8 25.8

12.9 12,6 16.9
9.2 9.0 8.8
11.4 12.5 12.5
3.7 3.8 4.9
30,1 33.3  3L.1
100,0 100.,0 100,0
32,8 30,6  26.0
0,2 8.2 10.0
7.5 7.2 7.6
11.2 11.6 13,8
10.6 11.0 13,6
28.7 3l 29.0
100,0 100,0 100,0
27.9 22.3 21.4
16.0 15.4 - 20,4
993 9’1 8.4‘
111.4 13,0  13.0
2.4 2.7 4.1
33.0  37.5 2.7

100.,0

22,7

T164.6

10,0

13.9
2.2 3.1
3242 3446 3344
100.,0 100.0 100,40
5346 49.5 48.4
5.1 5.7 et
8.3 77 149
8;6 9&2 9»2
1.7 2:3 2.9
22,7 25.6 24,5
100.0 100.0 100.0
15.9 14.4 13.4

10.9 11.4 15.0
10,5 10,2 10.5
14.5 . 16,0 15.6
12,8 10,8 11.1
35.4 37.2 34,4

Computed from Ninth Census of Canada and Census of Canada, 1961, Dominion Bureau of Statistics.

en years and over in 1901, 1911; fourteen years and over in 1921 1931, 1941, 1951; fifteen
years and over in 1961,

Excluding the Yukon and North West Territories.

Newfoundland included only in 1961,

o

s s ®
A-JOVIN U O W oI oooO

T
RaRRESS8
-

Q.
*» e

l,_l
DO WOIO

et
L ] L ] * » L L3

o~

*

86

o]
N O
L Y

ot
» L ]

O NDWOWwIU O

COPRP OO

W

-
o

OO0 OO
Q

»
L )

bt et
» - »

=
L 3 - °

.
.

£

NSO ~TOW O
FrrIrp0
WO DORO

»

W
~

L

O
03]
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Canada Atlantic Quebec Ontario . Prairie

Year B. C.
Automobiles (in thousands)
1931 321 25 7 126 133 10
1941 315 21 27 129 128 10
1951 330 19 42 115 141 13
1956 352 22 53 117 145 15
1961 %58 18 56 ' 111 159 14
 Tractors (in thousands)
1931 105 1 2 19 82 1
1941 .~ 160 3 6 35 113 3
1951 400 13 %2 105 237 13
1956 500 19 54 136 276 15
1961 550 21 71 150 291 17
Motor Trucks (in thousands)
1831 48 3 5 15 21 4
1941 7 5 7 18 43 4
1951 196 12 19 42 114 9
1956 277 16 29 58 162 12
1961 302 15 ' 26 63 186 12
Grain Combines (in thousands)
%331 9 b LoD 9 x>
41 19 - pe 1 18 x
1951 9 x> x> 10 79 1
1956 137 1 1 17 117 1l
1961 156 2 3 22 127 1
Electric Motors (in thousands)
1931 19 1 3 10 4 1
1941 58 3 8 40 5 2
%ggéc 197 9 45 85 53 4
1961 445 17 73 140 202 13

*Source: Census of Canada, 1961, Dominion Bureau of Statistics, Ottawa,

8less than 500.
bZero @ &

CData not available,




APPENDIX VI

INCOME ELASTICITY COEFFICIENTS FOR SELECTED AGRICULTURAL
PRODUCTS AND CONSUMER PRODUCT CLASSES

100

Product (Product Class) Coefficient

a
All Cereals ..-.ancua.00910.00000.00ulcoc.oo’.a.o.oloc.no..-.ooo
a

Red meats ..'Qotoooeooootoooooonn.c:c0no'-o-coooou.-oavooocte.uo
. . a

COmpOSlte d.alI'y pI'OdU.CtS 8008000000000 000005023082008000600000m00

. a

POU_ltI'y meats ..o.ooc.--cooau‘ou..ono-c.oQoao“boun.ooo.occ‘lc...
a

LetWCe ;.coo.cp;.-a'OOQ0..0..‘0000.!...00.0...QO..Q..OIO.'.I.QQO

Tomatoes e.c.no.(0.0;.‘.01;’.0000.00cal.o'.lnouogooloqoohloo‘oc.cc

b

FOOd 0"9.000000.00.000000..Oéoaotn!co.coooo'.lon‘.toocoaonoooooo
3
Py
HOU.Slng oo._ﬂ.."c’o.loca.ooaooontcoooo.ptooaoa0’.10'0.;'.000‘.009.
.
ClOthll’lg ooo.oo.q.ooaoq.o.eonoc.aoo.nc..caoo‘n'aoooooa.00000.“00!
AutomObll@ and 'tI'aVGl CLODIAIENINOIENIOIRINDGEO6000000000080RRCIESIBGTTDR

ReCI‘eatiOl'l o.taon’.oqc.“a...’o.‘oootoo..'tu'.‘o..ooooouool.o..oo

Ed.ucatlon .Q.l...ﬂi“‘.Q.l.O..".C...O..".O.‘l.“l...‘..’.......

- 2,33
+ 0.34
+ 0.30
+ 1.12
+ 2.09
+ 1.14
+ 0,50
+ 0,80
+ 1.00
+ 1,30
+ 1,30

+ 1.60

®Source: M. I. Beckford, Consumer Demand for Agricultural

Commod-—

ities in Canads, unpublished Ph. D. thesis, University of Manitoba,
These estimates are based on 1949 to 1962 data,

1964,

bSource: R. P, Nack, "The Direction of Change of Income and the

Consumption Function in the United States," Review of Economies and Statistics,

30: 239-258, 1948, These estimates are based on the 1935~36 purchase survey,
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APPENDIX VII

INDEX OF PER CAPITA«INCOME,a CANADA AND REGIONS, 1926~1962%
(1935-1939=100)

Year Canadab Atlantic Quebec Ontario Prairie B. C,©
1926 100,1 9.4 94,0 91.2 135.3 94,9
1927 105,1 98.7 99.4 9% .6 140,8 99,2
1828 110,3 102,5 105,6 101.6 143,5 104.,5
1929 - 108,3 106,8 109.9 105,6 115.6 108,0
1930 100,.8 98.4 102.8 99.3 104.9 99,6
1931 91.7 89.3 97.0 93.8 81.5 93.2
1932 83,1 79,6 86.5 83,1 T9.7 84,2
1933 797 1749 82.9 81.6 71.0 82,1
1934 87.6 84,7 90,0 88.6 83.5 87.2
19%5 92.2 91.4 92,7 93,2 89,1 92.1
1936 94.7 97.9 97.0 %B.2 89.1 96.7
1937 . 102,9 104,9 103.6 10%3,2 102.7 103.1
1938 102,4 100.9 101.2 102.0 104.7 103,1
1939 107.8 104.9 105.6 106.4 114.5 105,.1
1940 117.6 114.6 112.1 118,0 123.7 111.9
1941 130.5 124,.1 125.8 134.7 126,1 122.8
1942 156.0 144.0 141,11 149.8 192.0 139.8
1943 164,2 163,4 152.8 162,0 171.2 154,8
1944 177.8 176,11 157.7 169.3 217.9 154.5
1945 179.9 192.,0 161.3 173.7 202,5 160.4
1946 182.5 200.4 165,1 167.9 234..4 161.9
1947 174,.2 185,5 164,3 161.6 216.7 156.6
1948 171.0 167,5 159.3 157,0 225.2 156.9
1949 168.0 169,.4 156.5 159.6 217.4 156.5
1950 169,9 171.3 161.1 163,7 205.1 163.5
1951 177.6 168.3 161.9 166,0 246,9 165.4
1952 184.6 179.6 169.4 "172.4 253,6 172.0
1953 191.0 180,7 179.8 180,0 24745 178.8
1954 185,3 185.,0 180.8 177.3 210.7 177.4
1955 193.0 187.7 182.9 184.1 233,3% 184.,5
1956 205.9 202.0 193.1 192.4 262,9 197.3
1957 204..6 199.8 196.0 194.9 237.9 195.4
1958 . 2064 205.8 196.,4 195,2 250.9 189.4
1959 210.3 214.,9 198.4 199.3 254.,9 194,2
1960 214.3 224.,9 203,0 200,8 265.8 194,2
1961 216.,0 224.,9 211.7 203.2 249,1 196.3
1962 226,9 23242 219,2 210,2 287.3 200,5

*Source: National Account--Income and Expenditure.

#1949 constant dollars; bNéwfoundland ineluded from 1949, the Yukon and
North West Territories from 1926 to 1950.

© The Yukon and North West Territories included from 1926 to 1950.
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UNEMPLOYMENT RATE OF LABOR FORCE, CANADA AND REGIONS,

ANNUAL AVERAGES,®

1946-1963%
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Year Canadﬁb

Atlanticb Quebec Ontario Prairie B. Q.
~-Percentage—-—

1946 304 5.5 4,0 3.0 2.3 3.2
1947 2.2 4.7 2.4 1.7 1.5 2.8
1948 263 4.5 2.5 1,8 1.6 3.2
1949 2.8 4.9 363 2.3 1.9 3.4
1950 3.6 7.8 4.4 2.4 2.2 4,2
1951 2.4 4,3 2.9 1.7 1.6 3.5
1952 2.9 4.8 3.7 2.2 1.8 %8
1953 3.0 5.5 3.8 2.1 1.9 3.8
1954 4.6 6.6 5.9 3.8 2.5 5.2
1955 4.4 6.7 6.2 3.2 - 3.1 3.8
1956 344 6,0 5.0 2.4 2.2 2.6
1957 4.6 8.5 6.0 3.5 2.7 5.0
1958 7.1 12.5 8.8 5.4 4.0 8.5
1959 6.0 10.9 7.9 4.5 3.3 6.4
1960 7.0 10,6 9.1 5.4 4,2 8.7
1961 7.2 11.2 2.3 5.5 4.6 8.5
1962 5.9 10,7 7.5 4.3 3.8 6.8
1963 5.5 9.6 7.4 3.8 36 6.3
1954-63 average 5,57 9,33 7.31 4.18 3.40 6.18

s

*5bmputed from: ~L353} Force Surveys, Dominion Bur

Ottawa.

%Averages for 1953 to 1963 are based on month

before 1953 are based on quarterly surveys,

bNewfoundland included from 1950 to 1963,

eau of Statistics,

1y surveys, while averages
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APPENDIX XI

PERCENTAGE OF FARMS CLASSIFIED BY TOTAL ACREAGE, 1956 and 1961%

Canada 1956 1961

50 acres 200 acres 201 acres 50 acres 200 acres 201 acres
Region and less and less and over and less and less and over

~-Percentage-—

Canada 13.8 59.8 | 40,2 11.1 53.5 46.5
Atlantic 24,1 86,0 14.0 15.3 76.5 23.5
Quebec 10,7 85.0 15.0 8.2 81.1 18.9
Ontario 19,2 8343 16.7 17.6 79.8 20,2
Prairie 4.1 25.5 4.5 3.3 21.3 78.7
B. Ce 64.4 85.0 15.0 59.9 80,7 19.3

*Source: Census of Caﬂéda, 1551, Dominion Bureau of §tatistics, Ottawa.
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PERCENTAGE OF AGRICULTURAL LABQR CLASSTFIED BY EMPLOYMENT
STATUS, ANNUAL AVERAGE,® 1946, 1956 AND 1962%

Canada 1946 -1956 1962
Rézion Pamily Hired Family Hired Femily . Hired
-—Pe&centdge—-

Canada’ 87.61 12,39 86,86  13.14 83.46  16.54
Atlantic® 86,9%  13.04 81.63  18.%7 76.26 21,74
Quebec 90,25 9.75 90.91 9,09 86.26  13.74
Ontario 82,19 17.81 80,75 19.25 TT7.07 22,93
Prairie 91.20 8.80 90.09 9.91 88.05 11.95
B. C. 67.74 32,26 80.77 19,23 65.33 34,62

*Source: Computed from data directly supplied by the Dominion Bureau ofd;
Statistics, Ottawa.

aAverage for 1946 is based on quarterly surveys, while, for 1956 and 1962

it is based on monthly surveys.

bNewfoundland is included in 1956 and 1962,

H
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SEASONAL INDEXES FOR FARM LABOR EMPLOYMENT, 1953-58% AVERAGES,

CANADA, QUEBEC, ONTARTO, AND PRAIRIE REGIONS:

Month Canada Quebec Ontario Prairie
Janvary 8843 87.3 91.9 86.7
Pebruary 86,5 91.8 87.1 84.1
March 89.1 %.8 88,3 85.9
April 9%,1 100,6 94.6 B.7
May 104,3 105.3 98.9 107.3
June 104.3 104.4 104.5 106.4
July 118.0 119.6 116,6 116.5
August 119.6 115.0 122,2 119.3
September 107.7 102,2 105.,9 111.5
October 101.0 97.9 98.0 105.0
November 94.3 90.4 9%.3 94.0
December 90,8 88,7 5.9 89.1

¥Source:  Dominion Bureau of Stafistics!
ed by ratio~to-moving averag

calculat
average,

Labor Survevs,
é"ﬁEfEBH—ﬁEE%E

Seasonal indexes
three term moving
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APPENDIX XIV

Discussions in the literature which are related to the present study
are focussed in this appendix on certain of the assumptions, statistical
results, and policy implications of the main body of my thesis.

With regard to the assumption of homogeneous agricultural labor,

D. Gale Johnson in his article "Comparability of Labor Capacities of Farm
and Nonfarm Labor" pointed out that there was no important difference to

be attributed to the region of origin in the occupational experience of
migrants. Farm migrants to non~farm areas represent a random sample of the
parent farm population with respect to characteristics other than age, sex,
and color., This is evidenced by the fact that the education level of farm
migrants was almost identical to that of the farm population with the same
sex groups and same age intervals, and that the distribution of farm migrants
by the region of origin does not indicate that the farm migrents came
predominantly from either the high or low farm income regions. In this
regard, Dorothy S. Thomas and Sorokin and Zimmermsn also arrived at the same
conclusions from a review and analysis of the literature that migration to
the cities is unselective. As compared to non-farm people of the same age
and sex, however, farm people have a labor capacity of approximately 90
percent in terms of occupational experience and wage or salary income. Some
of this difference is related to the relatively short period of adjustment
permitted the farm migrants and the remainder might well be attributed fo
difference in education. If the situation prevailing in Canada is similar

to that in the United States, then the assumption that agricultural labor
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is homogeneous would well be justified,

The statistical results showing surplus lsbor force in Canédian
agriculture are consistent with what Lowell E. Gallaway indicated in his
article "Labor Mobility, Resource Allocation, and Structural Unemployment.®
 Simon Goldberg's "Long~Run Changes,in the Distribution of Income by Factor
Shares in Canada" as well as D. Gale Johnson's "The Functional Distribution
of Income in the United States™ and Irving B, Kravis's "Relative Income
Shares in Fact and Theory" reveal that,.while the property share remained
unchanged in the past decades, the wage share rose considerably as a
percentage of the total national income., A large portion of this observed
increase in the over-all wage share resulted from the shifts of labor among
industries, reflecting the gap between farm and non-farm labor income. The
wage share, by such a shift, has been much higher than had been imputed to
farmers and unpaid family workers, however, it still is somewhat less than
in the rest of the economy. For reasons why wage convergence failed to
appear, George H. Borts in his article "The Equalization of Returns and
Regional Economic Growth" pointed out that low prices of agricultural
products were the obstacles to capital formation and movement of capital
which, in turn, affected the marginal physical product of labor, and that
migration was not sufficient to raise farm wage relative to non—farm wagé.

The disparity of wage share between farm and non~farm labor has
significant policy implications. George H. Borts indicated that those states
which enjoyed the greatest increase of service price relativé to manufacturing
prices appear to have undergone a re-allocation of resources yielding an

increase in the capital-labor ratio and an increase in the marginal product
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of labor. The prospects for wage convergence depend on: (1) a continuation
of migration from farm to non-farm sector; (2) an elimination of the major
driving force behind migration, namely, the high population reproduction

rate in farm sector; and (3) the direction of capital formation to the

farm sector., The chief influence favorable to the increase in wages appears
to be the movement of capital. Whether or nét labor migrates, capital move~
ments would produce an eventual elimination of sectorial differences in

resource endowment, in the real wage, and in the marginal product of capital,
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