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ABSIRACT

A MARKET SIRUCTURE FOR HIRED ATID FA]'[IIT T,A3OR

]N

CAJ{AÐIAN AGRTCUT,TURE

by

Lew-king Ii

The focus and. end-in-vie¡u of nost agricultural pol.icies has been to

raise faru income in Canada as well as in other countries. The lack of

estinates of coefficients relating to the rnajor economic variables in

expl-aíníng fa:m labor emplo¡ment irrould be a najor linitation to jud.ge the

interrelatÍonships of policies affecting employment and fa:m rabor

nobility. rn order to satisfy this d,eficiency, the objectives of this

stud.y are to examine ¡¡s 'imlortant variables wh-ich affect the farn labor

narket, to estinate the elasticities of demand. and. supply response for
fa¡:n'i labor in respect to the inportant variables exnrnined, to ascertain

the tine required for adjusting the cur:rent d.eroand for and supply of farm

labor to the Long-n:rr equilibríun IeveI, to d.erive a stnrctural relation-

ship between the fann iriage rate and the nunber of fann enplo¡ruent under

equilibriun conditions, and. to project fa:ro Labor requirements up to l_9?0.

1o make the inquiry systenatically, ít is necessalT¡ to hypothesize

that the quantity of fazn labor d.emanded d.epends upon the real farr wage

rate (xr), the parity ratio (xr), the quantity of farn nachirre"y (x=) r æd

the prod.uctivity (xo), o" the time trend. (T) reflecting technologÍcaI

improvements, and. that the quantity of fa:ro labor available is responsive

to the real farm wage rate (xr), trr" radjustedr non-fa:m wage rate (x^), arr¿
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the tine trend. (XO) cor*ected. with econotric growth.

Two categorj-es of farm labor, irired. and. fami ly, are considered. in

th-is stud.y. Each of then is arialysed. on a reg"ional basis. Five regions are

fo:mulated on the basis of the existing prod.uction pattern and. the geographic

delimitation, viz, Atlantic region includ.ing Nova Scotia, New Brunswick and-

Srince Ed.ward. Island.¡ Quebec region; Ontario region; Prairie region

including Manitoba, Saskatchewan and. .A.l-berta; and. Sritísh Columbia region.

fn order to test the hypotheses and to make the estimates d.erived. as

realistic as possible, it is assumed that the prod.uctj-on patterns prevailing

in each region are not changeable, that the nobility of fam Labor from one

region to another is not likely, that the major factors affecting the d.enand

for hired and fanily labor in all regions are the sane, that the major

factors affecting the supply of Ìrired. and fa¡rily labor in all regions are

the sane, and. that the linear relatíonship exists in the structure of fa:m

labor resource,

The statistical mod.els used. for analysis of both hired and fanily

labor are nad.e up of a long-run d.enand. function and a long-nm suppry

functionr and. two adjustnent equations, one for the d.emand. function and

the other for the supply function. These ad.justment equations are intro-

duced. und.er the assumption that nefther the quantÍty of farm labor d.emand.ed.

nor supplied. nay be ad.justed in response to an econonic stj-mulus, Ímmediately

and completely within a given time perÍod.. Mod.els estinated. using Nerlove-

type distributed. lags g:ive rise to two sets of structural equations--1ong-

run equations and. short-run equations. The parameter estinated. for the

lagged. d.epend.ent variable inplÍes a coefficient of ad.justroent which reflects
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the relationship between short-run and. J-ongrrun elasticities. Th_is

coeffieient of adjustment ean be obtained. by subtracting the coefficient
of the lagged- variable from one. The long-zun elasticities are derived

from the short-run elasticities divided. by coefficient of adjustnent"

Furthennoret a recursive systen exists in the market structure for
both hired. and- fanily Labor since the farm wage rate affeeting the d.emand

for hired. labor and the supply ef fernily labor is usrråily lagged. one year.

Therefore, the supply can be equated to the demand. for both hired. and f¡mìIy
labor under equilibrium conditions. For estimation purposes, these

equilibriurn structural relations can be red.uced into two reduced-fonn

equations in terrms of quantity of enployment and farm wage rate for hlred.

and f¡ni ly labor,

Based on the above consid.erations, the algebraic forms of long*run

and- short-run supply and denand functions for both hired. 
',1fl 

f¡nrify labor

.can 
be formulated accordingly. With modification of time lags, these mod.els

are used. for enpiri-cal analysis of this stud.y.

The models are all fítted with annual d.ata fron 1946 to 1962.

Original d'ata are taken from the Domirrion Bureau of Statistícs and. the Canada

Departrnent of Agriculture, w'ith the exception of the productivity variabre
calculated. by the writer. Tn order to be reaListic and to reduce the

degree of rruLti-collínearity, nodification of d.ata and. the aggregation of
variables are made accordingly, r\.rrthermoreo in order to identify whether

the d-ata are rand.omly distributed, a pre-test of auto-correlation, by uslng
von Neunannts Ratio as a criteri-on is also mad.e. rt shows that no auto-
correlation exists in the resid.uals of supply and d.enand for both hired and.
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farrily l-abor in all regions.

fn ord,er to nake a comparison two experiments were perforned on the

denand. function for both h:ired. and. family labor; one used the prod.uctivity

variable as an alternati-ve to linear trend. a"nd. another substituted. the tine

variable reflecting technological improvements for the prod.uctivÍty; the

fo:mer was designated as equation (r) an¿ the latter as equation (z)* The

reduced-form equatíons w'ere derived., for prediction purposes, from either

equation (r) or (e) aepenai.ng upon some statistical criteria. îhose derived

from equation (f) were used. for pred.ícting l:-ired labor employnent ín B. C,

and- fanily labor employnent ín the Atlantic region and. B. c.; whí1e those

derived- from equ.ation (2) were used for predicti.ng both hired. and fami ly
labor enploynent ín the renaining regions. The aggregation of all regions

is for Canada as a. whole. Projections of hired ry¡¿ femily l_abor require_

ments for 1965 a:rd 1970 were mad.e und.er certain qualifying assimptions.

lhe empirÍcal results show that the d.emand- for hired. labor was

apparently not responsive to the farm wage rate ín all regions but slowly

responsive to the other variables includ.ing paríty ratio, farn nachinery,

and prod-u-ctivity; a.nd that the supply of hired- Iabor also was not or less
responsive to the variables consid.ered in al-l regions, with the exception

of the farm wage rate in 3. C. and the "adjustehtt non-farm wage rate in the

Àtlantic region, both of which were statistically significant at the 10

percent level.

fn more than 90 percent of the cases analysed., the príce elasticities
of demand for family labor were negative and. significant in all regions, w:ith

the exception of the Prairie. They were low in the short-rr-rn and nr:.ch higher
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id the long-run. For the income a.nd. the cross elasticities of demand, for

family Iabor, the resul-ts show that they were significant at the five

percent or h-igher 1evels only in one region; the former roas in B. c" and the

latter in the a.tlantic, both of wh:ich were esti-mated. to be high in the

short-rLm and. even h-igher in the long-run, The elasticity of d.enand. for

fanily 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

el-astic in the short-run and. highly el_astic in the I ong-run.

0n the sr-rpply side, hor'rever, the results show that both the price

elasticity and the alternative price elasticity of faru labor rdere con-

sistent in sign with a priori expectations in the Atlantic on1y, and they

were sign:ificant at the ten and five percent levels respectively.

The ad.justnent coefficients were much higher for tr:ired. labor than for

family labor, suggesting that famiLy labor has been slower than hired labor

in ad.justing to sustained. price changes. X,nong regions the lowest rate of

ad.justnent for both supply and demand. for fam:ily labor was in the Prairie,

It inrplies that the elinination of d.iscrepancy between actual and eouilibriun

levels of employment requires a longer period of time,

The pred.icted. equilibriu.m 1evel of h-ired labor ernployment 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

d-isequilibrium for the entire period, the hired labor emplo¡rment was also

d-eficient in all regions. Tn contrast, the predicted. equilibriun leve1 of

f¡mì ly labor was less than the actual level- throughout the a:ralysed period.

in most of the regions" The highest average disequilíbrirm for the entire

'.-::'
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period. was found in the Prairie and. the Atlantic"

Extend.ing I947'L962 trends, sizeabl-e red.uctions Ín the farr labor

enplo¡rment in all reg'ioïts are projected. for Ig7O. In the ei¿bht years after

1962, Ín Canada as a whole, hired labor Ís forecast to increase by 1{ percent

whereas fa¡niIy labor is projected to d.ecline by 4z percent. 0n a reg.ional

basisr the highest percentage of declíne in farnily labor is projected. to be

in the Atrantic, Quebec, and ontarÍ.o regions, rn view of d.ecline in the

absolute number, the three regions with the largest enplo¡mrent 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 Lg6Z.

For hired labor it is projected to be decliaing in the Prairie and

B.C"e increasing in the Atlantic and. Ontario, and constant in Quebec during

the 1962-L970 period.

If these projections were realized., 199 thousand nan-equivalents of

fart labor would likely have to find. jobs in other industries in the period.

from 7962 to 1970, or, on the average¡ 25 thousand annually.

Judging fron the nonsignificant price elasticities of supply in the

Atlantic and Ontario, nodest efforts through farr programs to raise the fa1p

wage rate rtrill not naterially attract more hired. labor available in these two

regions. lhe nore effeetive policíes nay be focussed. on sore non-economic

aspects. For the off-fa:m nÍgratíon of femiry labor, however, programs to
rai-se the farn wage rate, in te:ms of resid.ual fa:rn income, on the long-te:m

basis nay be quite significant. In ord.er to aceelerate off-farro nigration,
general measuresr such as more vocational training and re-trairrÍng of, rural
youth, with a wi-de range of skílls i.n non-agricultural fields, nore ad.equate

info:mation about non-fam job opportunitíes, etc., are necessary,
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. CEAPTM, I

INTRODUCÎTON

The Canadían population engaged. in fa:ming has d.eclined consid.erably

since 19ol- in relation to the totar populatíon of the colrrrtry.l at the

beginning of the twentieth centur¡r agriculture r¡ras the dominant industrXr*

0f 5.4 nillion canadians in 1901-, 62.j percent lived in ru¡aL areas, the

majority beÍng on- fa:ms. sixty years Iater, in 196r, however, the farr
popuLation had diminished to 39 percent of the total, even though the total_

population had. increasedl by nearly 15 mÍIlion between 1901 and 1961. The

agricultural Labor force, consisting of workers 14 years and over, who are

working or seeking work on farns, has also d.eclined.. After ffor1d War II,
the deelining rate of the agricultural labor force was much more rapid. than

that of the fa:m population. The reduction in the number of the agricul--

tural labor force has been particularly noticeable since the nÍd.-l9{Ors. In
194-6, there were 1r191r0oo persons in the fam l-abor force; by 1961 there

were only 6911000.2 This decline fel-l largely Ín three of the regions, Í,e.
the Prairie, Ontarior æd fuebec. The red.uction in the Prairie accounted

for 191-1000, in Ontario 1541000, and ín Quebec ]L361000. Added together the

changes in these three regions accounted for 96 percent of the total d.ecIine.

Ïn contrast ¡rith the fa:ro Labor force, the nr.¡mber of persons in the totaL

labor force rose from {.8 to 6,5 niltion durÍng the same períod., Among

the regions the greatest i-ncrease also occurred. in Ontario and Quebec, but

1see Appendix I,

2see 
Append.íx ïI"

7
'See Appendix III.
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not in the Prairie" It is obuious 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 d"ecline in agriculture in the Canad.ian

economy, partícularly in Ontario and. Quebec.

Compared. with the non-agrícultural Índustries14 agriculture in the

recent d.ecad.e has lost its inportance, from the largest industry do¡m to

fifthr in all regions excqpt the Prairie, ín terms of emplo¡rm"rt.5 The

non-agricultural sector is conposed of five components, namely nanufacturing

and- nechanical; trad.e and finance; construction and. transportation; n:ining,

logging, fishing and trapping; and. services. l'Iith the single exception of

the second. last component, all were larger than agri-culture, as far as

enplo¡rment was concerned_, in 1!61.

the d.ininish:ing inportance of agriculture has been the inevitable

concomitant of the advances in technolory which have encouraged. the growth

of second.ary and tertiary industries. Mechanlzation and continuously

inproved- techniques of production are the main reasons for successively

employing less nanporrrer year by year. Numbers of varíous kinds of

machiner¡r have remarkably increased in all regions, especially in the
a

Prairie." The other reason explaíning the decline is the low income

A-The ten non-agricultural ind.ustries and agriculture make up the
eleven canadian industries as defined. in the DBS Stand.ard rnd.ustriãl
Classification of 1951" For convenience, the ten non-agricultural industries
have been aggregated. five principal components accord.ing to theÍr close
natures, as given in .ê.ppend.ix IVo

5suu App"rrdix I[.
65"* 

Appendix V.
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elasticity of d.enand for fa:sn prod.ucts"T As per capita income incr"rseuf a

snaller proportion of total income is required. to neet food expenses and.

hígher proportions of income are spent on non-farn products.g Thus, while

other industrÍes contínue to grow, the agricultural Índustry stead.ily falls
behind..

rn the voluu¡:inous literatu""ltpr",rio',rs1y studied., d.ealing with

nigratíon and. the agricultural Labor force, litt1e attention he's been given

to estimating the structural denand and supply rel-ations underlying this

sizeable resource transfer in agriculture. The focus and end.-in-view of

most agricultural policies has been to raise faro íncome. The inter-
relationships of policies affecting enployment and. farm labor nrobility might

not be jud.ged. adequately íf the estimates of coefficients relating to the

najor econonic variables in explaining farrn labor emplo¡rment were not

avail-ab1e.

A. 0b.iectives of the Study

In order to obtain some useful infomation for the agricultural-

policy nalier, the objectives of this stucly are stated. as follows:

(f)fo exaruine the important variables which affect the d.emand. for
and supply of fa:m labor;

nrsee 
Append,jrc \rI.

R"See ÀppendÍx liltl.
o-Refer to Engelts L,aw

9tn"f"" to Appendix FIV
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(z) To estimate the.elasticity of denand and. suppLy response for

fa:m labor in respect of the 'important variables exa^uined;

ß) To estinate the time required for adjusting the current ¿eman¿ .,.,,.,.,
i. ìj l.: i, i':-.for and suppl-y of faru labor to the long-nrn equilibrir,m leve3-;

(+) To derive a structural relationship between the farm wage rate

and the n¡mber of far:m enplo¡ment und.er equilibriun conditions; and
_. 

.. '. .'1.(l) To pred.ict farn labor required. for the year 19TOe ' ""

3. Hrrpotheses and Assumplions_

To make the inquiry systenatically, it is necessary to set up the

relevant hy¡rotheses from the theoretical structure of fann labor resource

by referring to the problenatic situation, lhe relevant Ïqlpotheses are:

(t) The denand. for and. supply of fa:m labor are responsive to the

fa:rn wage rate.

(Z) The d.emand. for fa:m labor is responsive to the prÍces received

by farmers for all- conmod.j_ties.

(=) The demand. for faru labor is responsive to the quantity of farr
machinery.

(+) The supply of farn labor is responsive to the change of the non-

agricultural wage rate adjusted. by the unemploynent rate.

(t) The d.emand for farrn labor is affected. by technological improve-

nent.

(6) The demand for and. supply of farm labor are changed. in the time

trend connected. with econon:ic growth"

These ffirotheses are enpirically testable and are confirred ir"ith
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enpirical phenomena in view of the historical data. However, they are

established r¡nder the following as$mptions:

(t) lhe productÍon patterns that have been prevailing in each region ,.,r¡i.,,
; : :' ..

are not changeableo

(Z) The nobílity of agricultural labor from one region to another

is not likel_y. 
:,,,,..,',,

3) The major factors affecting the demand. for farm labor in aLl :::::'=-'1:

regions are the sane. 
,¡,:t",:,',",,'

(+) The najor factors affecting the supply of farm labor in all
reg'ions are the sarre.

(¡)lhe1inearrelationshipexistsinthestructureoffa:m1abor
:

resource.

(ø) Agricultural labor is assuned. to be horog"rruor".9b

C. Scgpe of the Study

In this stud.y two categories of agricultural labor--irired. an¿ fanily--
are consid-ered.. Each of them is analyzed on a regional basis. Based on the ,,,,1,t,',:rr,,,,;,

existi-ng production pattern and the geographic delÍmitation¡ five regions ,,,,,ì,,,

are fornulated., na^mely the Atlaritic region, includi:rg Nova Scotia, New '::'''ì.''

Szrrnswickr æd Prince Edward. Island.; the Quebec region; the Ontario region;

the Prairíe reg:ion, includÍng Manitoba, SaskatcheÌ¡ran, and Alberta; and the 
,.. , ..,British Colu¡nbia region (figuïe f). Because of paucity of d.ata, the tine i,,-ìì

period. of th:is stud.y onry covers 1T years, from 1946 to L962, During this
period. there was no particular abnormality in the sequence of events wh-ich

might d-istort the structwal d.emarld and. supply rel-ations for the farn 1abor

force. Thus, aÍL accurate assessment of the problen rrnd.er stud.y can be expected.. , i

9baere" to Appendix XIV,
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This dissertation is conposed. of seven chapters. The introductory

chapter gives a brief statenaent of the problenatic situation, the objectíves

of the stud.y, þy¡rotheses and assr.mptions, and the scope of the study. The

historieal. changes in Canad.ian agricultural labor, d.ivid.ed. i.nto four period,s,

viz, the settl-enent period- fron 1901 to 1910r the deprossion period from

Jl93O to ll939t the war-tirne peri-od fron 1940 to L945t and the nechanization

períod frcn 194-6 to the present, are illustrated in Chapter II. The third

chapter is concerned w:ith the theoreticat franeworkr æd the fourth chapter

presents the nethod.olory to be used.. The central theme in Chapter V is to

d.eal r,¡"ith the interpretation of empirical results. Chapter VI is d.evoted to

the pred.Íctions and. theÍr imFJ-ícations. The rast chapter gives the

conclusions and. reconnend.ations.
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CEAPTER TT

EISTORICAI, REIIIEI¡f

Over the past d.ecad.es, the rapid growth of the Canad.ian econony has

brought about several d.ramatic changes in the agricultural labor fotce.

Ear1y Ín the century, farn workers Ì¡rere in great d.emand when agrieultural

settlenent was spreading quíck1y acïoss the Trlestern provinces. The reverse

was the case in the 1950rs, when widespread. unemploynent during the

depression period. prevailed. in all parts of the country. During the period.

of lflorld l,rat rr, nanpoïre? was extremely tight. rt was, however, not. until
the end' of the Ïfar that the extensive application of farn nechanization

eased' the severe situation. fn view of these different cond.itions, the

use of farrn ma.:rpower in Canada can broadly be d.ivided. into four distj.:ret

periods' The following table shows the changes in the fa:m labor force in
d.ifferent peri.ods:

T¿3T,8 T

C}IANGES IN THE CAIIå"DTAAI J,GRTCTIüTIIAAI T,ABOR FORCE ]N VARTOUS PERTODS

Nunber of the agrieu1.tural
labor foyce, 1963
(in tnousano.s)

Percentage change

1901-51 r93t-39 7939-45 t945-67

o)) t-57.3 +22.3 -l_7.0 _42.7

Souree: Conputed f"or nli . e:,
rerrised., Doninion Sureau of statistics, cãna-a, 

---



A. îhe settlement period.

This period., from 19ol to \9jo¡ was characterized by a rapid. growth

in agrieurture, espeeially in the prairie prorrinces. Owing to the

expansíon in agricultural settlement und.er the homestead programrl0 1*d.

was p3-entifu1, and labor was relatively 
""r""u.11 Many yor:ng men and Ìromen

from old-er conmuruities in Ontario, fuebec, and the Ail_antic provinces, as

shown in Table fÎ, were attracted by the rapidly growing settlenents in the

Praírie provinces. These young people migrated. to the lrtlest either as far.m.

operators or as Ï¡Iage earnerse Moreover, a consíderable m¡nber of workers

was d'ratm fron the u' S" and the European countries at that time Ín order to

neet the urgent need of Labor in prairie agricul-ture.

tfhile large quantÍties of mân.por4rer ruere add,ed. in the western part of
Oarrada, some labor ad.justments were also teking place in the older faming
reg:ions of the country" These changes r¡rere associated. in the northern

sections of Quebec and. Ontario with the developnent of new far:níng areas but,
in the nain, they refleeted either a- stable or a d.ecl_íning position in
agricuLture as conpared. with the rapid. growth in other industries, This

10Tt'* 
honestead. pol-icy, under which 160 acres of lan¿ were g:iven freeto settlers ín hlesteln !anad.a, prov:ided. they fulfilIed. resid.ence an¿ otherrequirements, was.introd.ucecl by the Do¡rinioi lands Act, 1gT2" Thegovefl]nent disoontinued' the policy in 1930 when the natural resources weretra¡:sfemed. to the prairie provinães.

11 ^efo andrew stewart, rfchenges in Method of d,griculturat prod.uctionin the Prairie Prouincesrfl c
edited. bt J. F. Boothr tg9^C ,
AgrÍcultural Economists (fg+O) p.IZ6 

"
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TABLE TI

CHANGES TN THE PERCENTAGE DTSTRfBUÏION OF
T'ARM I,ABOR FORCE ÀIiIONG REGTONS, I-9OT-63X

10

Canada

100

100

100

100

100

100

100

J-UU

tario B

1901

1911

t92L

t93r

194r

L946

I95L

196t

1963

17.4

12'2

Ll.0

RO

-7Ê

6.6

8.4

?oo

27.3

2l.g

2T.I

20.2

25,5

23,7

24.5

20.5

rg.4

42,7

72.9

28.4

27.O

24.9

2l.o

25.7

24.2

4Q.4

LI.2

?ô"

z,^ 1

39.3

"Re
co<

+LJ.O

42.7

itr, E

r.4

2.7

ZA

70

co

loO

?ô

4.2

3.r
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development has encouraged. a stead.y flow of young people out of agriculture

Ín the Easterrn prorrinces during the early d.ecad.es of the 
""rrt.r5r.12 ïn

Southern 0ntarío and. in the vicinity of Montreal in Quebec, agricultural

production becane nore intensive and., therefore, required. more naï1power,

In the å.tlantic provÍaces, some consolidation of fams was tatcing place

during th:is peri-od. but the main d,evelopment was a decline in improved faru
13acreage.-- Tn ad.dition to the absence of rapid. economic expansion, generally,

in this region, the reductÍon in fanr acreage was the natural consequence of
nany acres of crop land being consid.ered nore suitable for lumbering activ-
ities j-n terns of profitability on the one hand. and. the existence of more

lucrative enpl-o¡rnent opportunities in other parts of Canad.a and j-n the U.S.

on the other"

îhroughout its growth period up to L9tJo, some changes i,rere, at the

same time, also t¡kÍng place in the internal conposition of the fa:m working

force. A high percentage of fa:mers ïrere operators, and unpaid fanily
workers counted for a small.proportíon of the total labor force ín the

Itestern provinces at that tine. In the Atlantic provinces, the percentage

of unpaid. famify workers during thís period. was higher than it was at the

beginnÍng of the centur¡ro comparatively, the prairie provinces had a

relatively low percentage of unpaÍd family workers, The Ìrigher ratio in the

Atlantie region reflected. the relatively more scarce enploynent opportunÍtÍes

Ín non-agri-cultural sectorso 3esid.es, enplo¡mrent opportu.rrities available to

12--See Append.:ix II"
15S"" 

Tab1e ïIïo
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potential operators were nuch more fimited in the Atlantic prouinces.

Sritísh Colunbia was the only region where the nr:mber of wage earners w&s

consistently higher tha:r the rn¡mber of unpaid. famÍIy 1aborers.l4 Th:i-s 1r¡as

largely due to the d.ominance of dairying, market gardeningr ed, f¡rrit
growing activities, all of which require high labor inputs. rn Ontario,

the proportioir of T^rage earneïs on fanns was also relatÍvely higher than in
other reg:ions because the fazm enterprises of beèf cattle, dairying, and.

intensive cash crops d.emarid more labor.

Extensive farming operatíons, particularly grain and. ranehirirg, had

set the broad pattern of labor utilization in the Prairie regÍon, In.19OI,

the average acTeage per fart in this region ÌÍas moxe th.arr 1OO, conpared r,:ith

wel-l below 70 acres in the other regions (faUte III). At the same time,

the nr.¡mber of cattle, other tha¡r milk cows, in the prairíe region, arso

exceeded. that of the othe:: regions, with the single exceptÍon of ûrtarÍo
(ta¡te lV). A large increase has also occurred. in the number of the fa:m

workíng force in the prairie region during ttris period..l5 The growth of
nianpol{er was far from connensurate, however, r¿ith that of improved acreage.

Th-is fact is stríkingly illustrated in a conparison of inproved. acreage-

farn working force ratios (tatte V), Lcres per farn worker were doubled

in the Prairíe region, decreased.. by 66 percent in British Columbia, and, bhowèd.

very little change in the AtlantÍc, Quebec, and. Ontario reg:ions during this
period'' Mear[,rhi]-e, livestock population on Prairie farus had. aLso increased^

t4s"* 
census of canada , rgTr-, Doninion Bureau of statistics.

15S"" Table ïrI.
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h¿¡r,u rrr
IMPRoì/UD ACREAGE IN FARMS, NUItsER 0F FA-RMS, 3.¡ID FÁ.RM

honrulte FoRcE, cAniaÐA atrtD REcroNs, tgoi-rgøtru

ïear Canada Atlantic Suebec Ontario Prairie B. C.

.Inproved ac?eages (in thousands)
190r_
1911
t92L
I95L
194t
L95t
r956
L96I

1901
191r.
L92t
r95t
19+I
r95t
t956
196r_

1901
1911
I92T
T93I
T94T
795t
r956
t961

301166
481734
70r77O
85 1732
9t1656
961853

LOO1326
ro3r4o3

511
682
711
t¿J
777
627
575
481

717
07/l

Irol5
1r128
1r084

Q/t7

781
69r

? ?o?
J'JJ.I

3r47I
3rr2]
2rg4r
21785
21374
21227
LrB11

7 r44O
BrL62
91065
Brgg4
91067
Brz2g
81630
7 rú4

Number of farns

140
I Âar

lqÊ
176
1trtr
'lzll
1?1

96

Fa:m working force

J_yo
)Õq

¿LÕ
¿¿ö
255
23r
l.66
't L2

f . . \\].n rnousands/

zc.
Jvv

307
294
?^Ã
)v)

270
239
275
L67

51593 474
22rWO 478
441863 545
59pt9 705
651532 893
71,840 Ir148
75 1706 11167
BOr370 r,3O3

lqo
255

2cf|
2Aq
1)1
zto

BO

283
zlA)ta

443
421
7P'7

724

r31266
151653
15rL69
L31273
L31363
121693
12,572
12ro37

(in ttrousands)

I
I

17
¿¿
¿o
¿o

26
26

¿v

Lu

36

4+
L2
28
26
29

204
2I2
10R

r92
'r.7R

1trrì

r41
]-,zL

IL,t?

LO4
YY

77
60
57
32

r25
114
114
108

62
?U
ÃR

*source: Ninth ceqsuF gf canada, and ceniuÈ o@on
3i:reau of Statistícs, Ottawa.
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TA3],8 IV

IrvrsTOcK AIID PourrRY olT FATMS, CATTADA AltD REeïoNS, t9o1-1961*

Cairada .A.tlantic Suebec Ontario Prairie B. C.

1901
loll
T92I
I93L
194t
r95t
t96r

190r_
1911
r92t
L97T
t94r
r95t
1961

r-901
1911
r92t
T91T
1941
1951
t96r

1901
1911
T92I
T93I
T94T
1951
!96r

1901
1ql 1

r92t
I93L
]94t
1951

2'4o9
L, J J)

51229
31527
11626
219æ
¿rYYV

j1167
3r93t
5 rr4r
4,+5o
4r39t
51463
Brg52

) ?.tr,A1J/r
/tvJJ

3'324
4r7O0
6rr081
41916
E z7z.J,JJJ

2r5r}
2rL74
7r2oo
31627
2r1+o
rr47g
Ifi'64

r7 rg23
7r,797
431747
65rr57
67r47t
67 1934

2ro94
21698
2r35l
71548
31777
3r9e3

thousands)
1A AAE¿v ravJ
]4r4B9
l:6r5o4
231736
23rO57
241778

rr7l7
81432

1Ã Aotr.Lv raJJ
2q Z/lzÈ¿ , /TJ
26 rr72
24,83I

7^7
1r012
2rOL5
4136r
21797
7 r77ñ

Cattle-nilk cows (in thousands)
306 768 !1066 244290 754 rro37 484274 B0l_ 11065 rro2z257 85r 1r1l-B {rrgg
?6? 1,001 1,156 rrroe2OO eg6 922 BO3171 11007 gg2 725

Catt1e other than nilk cows (in thousands)
35O 598 rr422 687
333 699 LA6g rr325
532 794 11569 2t305282 857 tr3g6 L;784277 756 rr484 errar226 745 {,544 2';706274 gos 2rI23 5,2Tt

pigs (ín thousands)

7/l
Ãn

LOz
92
Q?

v/

100
105
14?

T7T

)4R
zn^

¿L/

)+
L2

,7R

49
L2

2,7

39
61

r46
l'26
67

ro3

L+5
207
].:62
'tÊ7ô

160
r99
1Lq

593
477
F.Ãtr

418
275
185
L4z

Sheep (in thousands)

40+
'70AtJa

69r
72e
BOB

1,Lo8
9r2

aeP
hhh

Ê,2'lv/l

856
'77/l,JÎ
F^/)¿o
3r7
r95

Poultry (in
31284
5 1162
5 J8,2
Br]:65
B|SLB

701583

11567 2oo
I'BBB 7tzrt716 rro43
t¡359 2r3gt
1rBB2 3rI53Lr755 lr8o2
l.1686 21542

11046 r1j
742 285
979 779IrO45 Ir2B4
662 rr25t
560 532
74r 767

196L, Donirrion ¡ureau
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C]IANGES TN RÀTIO
ïIoRKNG FoRCE,

T.ABTE V

OF TItr IMPROJ/TD ACNEAGE TO TM FÂ¡il/i
cAl\IalA at\ID REGIoNS, 1901-196L*

Year Canada Atlantic Quebec Ontario Prairie B.C.

1901

1911

t92r

L93T

L94T

1951

r956

1961

o'r' n'u' 
" " "rl' 

n'r'å'cres ;::a*-t 
-"îr."0"' "' "u'n' 

n'n" 

" "' "or'.'o

52.2 3O.4 3g.B 44.5 B!.2 1g.1

68"4 27.4 4t.6 44.8 120.0 L5.6

76.0 27.2 3g.4 41.j I:55.O 16.0

84"5 2g.O 35.5 +9.5 r55.'l 2r.5

f02.7 37.3 38.2 53.t r87 .6 41.0

128.5 44.5 52.O 58.5 275.7 M.g

149.6 3t.2 55.4 72.L 272.4 44.g

*Source: Conputed. from Tabl_e III.
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rapÍd1y16 (raure rru). The population of five major Livestock groups on

Prairie farms in I97I 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 j.n. lhis period lasted, ten years, fron 1950 to

L939, during r,¡hich time narqr people moved. from urban centres into agricul-

ture. This ís a commorr feature of prolonged. d.epression periods because the

ma¡rufacturing plants usually red.uce output or close d.orm when faced. i,sith a

loss of narkets. In this cmcial period, the unemployed urban workers, in

the absence of unemplo¡rment insurarrce, preferred. to retirzn hone to the fa:m

rather thari live on relief in urban centres. Others who had. always lived in

urban centres were persuaded. to join the trback-to-the-land.rr movenent. Àg?j--

culture, unlike the narrufacturing plants, stil1 tended. to keep going in spite

of the decline in prices and the dÍfficulties of marketing farm products.

There i^Ias a strong tendeney for farmers to increase production in an effort
to naintain incone. For these reasons the labor force i-n agri-culture

apparently increased by 22.J percent d.r:ríng the d.epression period.. lhere

was also a substantial inter-regional shift of mar:.power. Tn the prairie

regionr in ad.dition to the economic setback, natural hazard.s, such as

d.rought, zust, grasshopper and other insect infestatiorr"l7 *""" to aggra-

vate the d.epressed economy, Many famiries were forced. to reave their

16*-Actual figures are given in lable fV,
r7^'cf. BrÍtne11, The tr{heat Economyt þ* 63.



ÎA3I,E ]ru

TRTNDS rN IIVESToCK AND PoirtrRY 0N FArurS, CANADA AliD REGIONS, tgol-1961''(
1901-=100

Year Atlantic Quebec Chtario Prairie B. C.

190r_
1911-
]-92I
L937
!94t
195r.
t96r

1901
1911
r92t
10<'ì

L94I
LY)L
lyoJ-

1901
1911
l92r
t93t
T94T
r95r
196t

1901
1911
I92T
t93r
1941
195r.
196L

1901
1911
1q2-r

L93]-
194t
t95r

100.0
LO7.7
r34.O
L4þol
150.5
r2o.7
12+,1

100.0
I24.7
LO¿.)
r40.5
r54.4
L72.5
282.7

I00.0
r54.+
141.2
l-99.7
258.3
2OB.B
1¿O.0

100.0
96.6

727.5
7M.5
lIJ-1
qRo
62.5

100.0
L77 "424r.9
7^7 E,

55+.1
579.Q

r00.0
94.8

82,7
ü.9
AÊA
trtro

l_00"0
95.r
94.9
80.6

6+.6
78.3

100.0
L42.8
111.7
]-L?,2
I]-o.5
L37.2
IO2.B

]ôn ô
79.+

n^ Ê.

46.4
3L.2
27.9

lr\aì aì

128.8
136.2
1^O A

1/O A

r90.2

11â. nLLvaI

13r.r o<1

100.0
17F, 

^¿Jv av

268.O
408.0
76,A 

^trvvav

332.O
368.0

100.0
lrìtr nLvJ av
'tA7 

^+aJ.v

I3I.O
275.O
238.O
7.7^ 

^) | vav

100.0
81.0

I00.0
r27.8
.IRÃ 7

LT6.7
l^^ r\¡VV.V

100.0
118.2
184.8
442.4
?Q'r a

2O3.O
7T2.I

100.0
278.8

rr2ol-.4
767.8

lro27,5

Cattle other than milk
100.0 100.0
1lÁ o l^x z¿Lv.J Lv)a)

132.8 ILO.3
l43,3 98.2
126.4 104.4
L24.6 108.6
151.8 149.5

r].gs
100.0 100.0
196.5 120.8
171.0 BB.7

.190.2 86.9
200.0 120.4274.3 rr2.3
225.7 LO7.g

Sheep
100.0 100.0
97.3 7O.g

L5O.7 93.6
112.1 gg.g
BO.3 63.3
ß.4 34.+
29.8 32.6

Poultzy
100.0 100.0
L57,2 138,5
166.9 I57.'l
248.6 226.8
253.7 220.3
322.2 236.4

Cattle--mílk cows
100.0 100.0
98"2 96.9

r04.3 gg.g
110.8 t}4.g
r3o"3 108.4

100.0
L98.4
41e.9
49r"4
/lÃA 1a/aa ¿

329.t
279.r

CO1¡IS

100.0
aô^ rJY\,,,¡I
7Z^ /l
Jlv.a

256.O
3r2.9
388.2
756,2

100.0
tra ^)Jv av
qrl Ã/È14J

r,rg5.5
1 tr.76. Ê,Lt)rv.J

oôl ôJVLaV

Lr27I.o

a^^ 
^J-VV¡U

1Ãtr 7LJ). I

403,8
70t.6
683,6
^A^ 

Þ¿YUt I

4L9.7

100.0
49r.L
960,-l

.rr4v6.o
r1524.3
71446.2

*Source3 Computed. fron Table IV.
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holùings in the d.rought-stricken Prairie, Sone who ca.ne originally fron

Eastern Canada had. ret¿rned. to join new farming settlements in the northena

regions of Suebec and- 
'ntarÍo' 

The movenent of the agricult.¡ral rabor force 
.:::-,:-.::i:..

is sho¡rn in Table fI. ,'.',:.,.i:.':,''
: rr rì :j:.:'

To sum upr no shortage of farm labor occurred. d.üring this period.

There were not only few opportunities available el-sewhere for the usual fl-bw of 
_,.,,,-.,rabo¡ out of agricurture, but also nany who Lost their jobs in other indus- 
,,,. _,,.,-r,.'.,

tries returned to the fatm. As a result a substairtial- a¡nount of unenploynent ,,.;.:.,'.,i

d.eveloped. in agriculture.l8 :'::':j: ::

The ïfar-tinne period19

The groiuth in the agricultural labor force in Canad.a reached. a peak

ín L939 and., since then, has declined- rapid.Iy. During the tr{ar the increasing

d-enand for hig'h-protein food such as beef and. pork, etc. both in Etpope and.

at home, nade it necessary for the pig and. cattle populations to be augmented.

sigriificantly in 3lg4L*2o The íncreased" population of livestock required more

labor on fanns. lbis d.eveloprnent, plus the mass exod.us of yorrng men and

I'iolnen to join the Armed Services or to take advantage of the h-igher wages

offered in non-agricultwal industries, .hras not only to wÍpe out the fa:m

labor surplus which had been built up d.uring the d.epression period, but was

also to result in severe shortages of far.n Iabor. There were only 1r11BrOOO

t:. lBTh" 
anount of surpJ-us labor on Canadian farns during the l-95Orsis not reveâtred. by the decennial Census Data.

19hror1¿ 
tüar II.

'0S"" TabLe ïV.
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persons enployed. in agriculture in it94?,.2l

D" lhe Mecharrization Period.

Tüith the end, of the war, the faru labor force rose j.n m:mbers briefly
with the re-establishment of veterans on farms in 1946. However, shortly

after flr-is tiFer it began to taper off and. has been d.ecreasj.ng rapidly.

As neasured. by the average annual data for persons employed. in agricultçre,

the nunber of farrl, to"k"""22 in Canada declined fron lr1B6rOOO in 1946 to

6411000 ín 1963 (nalte jÆI). The totar declíne of 545roO0 workers, there-

fore, averaged. approximatery J?rooo per year. Among the five reg:ions, the

Prairíe, Ontario and. Quebec have experienced. the greatest reduction in
absolute nunbers between 1946 and. 1967. îhe decl_ine j.n the prairie accounted

for 1711000 of the total d.ecline of 545r0OO workers. ontario and. Quebec

suffered. losses of 1501000 and. 154r0oo workers respectively. rn sum, the

changes in these three reg:ions accormted for B? percent of the total decl-ine

in Canad-a. For the d.ecreasing rate in the period., :.946-]963, the nunber of

persons employed. Ín Canadian agriculture r.ras d.eclining at an average compognd.

rate of 2.7 percent per year (fa¡:.e irlfi). Among the three regions r,,rith the

largest number of fart workers, (i.e. OntarÍo, Quebec and. the praÍrie) the

highest rate of d-ecline was not registered Ín the Prai-rie, but in euebec.

21--Refer to Reference Paìer No. 25, revj-sed., Douinion Bureau offfi'
22ïnelud.ing aIl groups of emplo¡rnent status, age, and- sex.
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TA3TJE IET

PERSONS M4PIOYT,D IN AGRTOLTÛTITRE' c¿m¡¡¿ A},ID REGION*vt
aluu¿r avenAGES, a r946_tge3x

;-:.1:.:

ïear Canadab Ail-anticb Quebec 0ntario Prairie B. C,

1946

19N

t9ß
1949

1 otrn

T95J.

7952

I oÃ"

r954

1955

1 0cÁ

1 q67

1958

I OtrO

1960

196t

]-962

1963

1r186

tr].'22

lr096

rto77

1r0l_B

o"o

Bgl

87e

R'r o

776

744

712

692

ol2

674

02)

64t

92

B6

B1

B1

7B

62

56

Ãrl

49

49

56

55

46

35

277

253

246

2L2

254

¿¿Y

209

203

¿t+

]l72

t65

t7r
161

154

775
'tT7

r3t
124

320
2^^

29o

2e5

254

258

¿¿ó

220

253

2L3

r92
17q

L74

177

L62

L57

l_70

466

450

444

L7)

401

382

775

?Ã.e

378

35L

721

)v)

284

279

297

20?.

3I
77

z,tr

2r7
)l

/Y

28

2I

2T

21

11

26

21

24

¿+

29

¿o

¿o

J_tt

.':.;..
:,:i l.

ffi
tAt'u="gt for 1957 t'o 1961 are based. on monthly surveys, whiLe before1953 they are based on quarterly surveys.

, . J:I.'
jr'r:'::.::

ÐNer,¡'foundland 
includ.ed fron Lg5O.
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T¿BT,E i,:til
TRHVDS TN NUIUBER OT'PERSONS MæIOTTD IN .A.GRTCU],TURE

cAiüaDA aND rEGroNS, rg46_rg63x

1946=100

Year Canad.a Atlantic Quebec Ontarío Prairie B. C.

. . . . . . o. . . . . . . . ' . . . . . . .Percgnta$ê. . . . . . . . . . . . . . .. . . . . . . . . . . I
10A6,

]-947

19ß
19+9

1950

t95r
t952
1 otr2

L954

L955

r956

t957
1 otrÂ

r959

1960

7961"

]962

]963

Average
decreasing
rate

100.0 100.0

94.6 93.5

92.+ BB.0

90.8 BB.0

B5.B B4"B

79.2 67.+

75.L 63.0

72.3 60.9

74"O 54.3

69"1 53.3
65.+ 55.3

62.7 57 "6
60"0 60.9

58.3 60.9

56.9 5g.B

56.8 60.9

55.1 5o.o

54.O 58.0

100.0 100.0

93"8 96"6

90.6 95.3

89"i_ 92.7

79.+ 86.5

74.4 B2,O

7r"7 80.5

68.8 76.8

79.I 72.5

77.8 71.0
66.6 69"3

60.0 65.5

54.7 65.5

54.4 60.9

55.3 5g.g

50.6 62.9

49.L 62.9

57.I 63.3

100,0

91.7

BB"B

87.4

9r.7
82.7

w7

77.3

62.r
huA

6L.7

55.6

48.'l
/4O Ã

Anz

44.4

3.3

to6.5

lLz.g
r]-g"4

95"5

JV. )

67.7

67.7

74,2

l-00.0
Âco

'74.2

77.4

77.4
o?tr

83.9
R"O

2.5
,ÉSource:

2.7 5.6

from Table lllf.
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The d.ecline ín the agricultural rabor force in this períod. is
rad-ically d.ifferent from that experienced ín the war-time períod; the fonner

could be call-ed. the ttpush outrt phase and. the latter the rrpr11 outrt phase,

since the beg:i-rrning of thì-s period. the number of farns has become

increasingly fewer and. the sj-ze of the farmn on the other hand, larger and
/1larger'*- Reduction in the number of far"rus will naturally result in

reduction of that part of the farm Labor force made up of the farrners

thenselves. rn addition, the Large and. extensive increase in farm
24.mec-hanization-' has replaced rnariy workers. If farm consolid.ation and

mecharttzation continue, further decline in the farn labor force can be

expected, in the near future.

t5s"" îable Ifï
t4s"" 

Appendix V.



CHAPT'ER ITT

TEEORETIC¡T ¡RA¡M-hIORK

_., 
The purp.ose of this chapter Ís to provid.e the relevant theoretical

framework to guid.e the enpirieal investigation of supply of and demand. for
fam labor resources in a clynamic situation, In ord.er to d.iscuss the

,,,,, theoretical consid.eration relevant to th-is study, it Ís necessary to resort

.,''. to the concept of econon-ic dyr:emics. The relevant theory based. on this

,,.,. concept wilL involve a brief d.iscussion of the production function, the

resources demand and supply functions, the recursive system, and the state

of equilibriurn.

Á.. The Concept of Economic D¡¡nanics

Ifi-cks defines economic dynanics as those parts of economic theory

where every quantity nust be ð.ateð-.25 Earuod, in his rrroward a Dynsmi s

Econon:icsrf, suggests that d.¡mamics should. be confined to the dyneuaic of

continuing changes as against once-and.-for-ar1 changes. Frisch argues by

sayíng that a systen is d.ynanic if values of variables at d.ifferent points

of time are Ínvolved in an essentiuL *"y.26 It is cl-ear from these d.efin-

itions that d'ynanics refers to the situation where contÍnuous changes are

25J- R. Hi:T:, valgg-and capital, Oxford: .ê.t the clarendon press,
Second Edition, lg4í, p, l_15. 

-
- 

26kugrar Frisch, "fu the Nt
Review of Econonic stud.ies , I%5-13r3: "t 

Equilibriurn and' DisequilÍ-briumrrr
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taking place in the econcm'¡i ; und.er consid-eration and where the nethod of

analysis is such that the passage of tÍ¡ne is considered in any case.

Economic d.ynanics enables one to pred.ictn not only in the sense of fore-
casting but also in the generaL sense of relating an event to the events

which preceded. it. accord.ingly, it nây also be d.efined as the study of

economic phenomena in relation to Ínterpreting events over tirse. And.

the d-yn¡rní c ana1ysis is concerm.ed. with the analysis of changes in the

econon\y. ln ana\yzing a sítuation like th:is, special attention should be

given to the varying kinds of ]ags, to the way in wkich economic forces

produce changes, and. to the paths of those changes.

B. The Production tr\rnetion

lhere are manJr fo:ms of production functions, The general production

funetion may be expressed. as:

y=f(ï- Y v'). l, LZ, ..........r1rr, ...... .......(f)

where xlr T2n .....ox' are resources used. in the production of output y. rf
.::'t: :.,.:Î is designated. as profit, then the profit function can be presented. as: .li..1

n ,t¡t,,ttr::l

T =r(xr)r"-.8, p.xir (i=Lrzr.....n)...,.. .....(z) ì,;:'':'.,,

i=I !¿
where P-, stands for the príce of output, and p- for the prices of various, u¡rç yJJuvÈi uI y¿¿I,l-ous

inputs' rn other word.s, profit is the d.ifference between gross revenue and 
;:: ::;::total costs. Profit is na:cÍmized ¡¡hen all resources are used. at leve]s such f;ili

that their net marginal return i.s zero. Hence, the conditi-ons of profit
na:rimization are defíned. in equations (5a-c) by setting the partial



ç/erivatives

èn _òv
òx- - òx-IT

òn _òy
À'r¡ Àv-
" ^2 utt2

profit

-i_ -

of

p-T

)q

ld-th respect to each resource equal to uu=o.27

0 . . . a . . . o . . r . t r . a . . r . ¡ . . a . . . . . . o e , . . o . . | . . . . . . . . . (3^¡

= O .... r... .. o .. ... r o.... Ô.. .. . ô. r ... ..... .... ... (7b)

I4c", 196I" pp. 1-200

Pv-Pe

P -Þ -ôtT - tn = \J ¡.rr...............r.a....r......o.....a... r...(1iC)

Fron these equations, it is obvious that the magnitud.e of input of

each factor depend.s on the technical coefficients ín the production f¿nction

(f) an¿ the magrritud.e of prices for resourees and. prod.ucts. ïn a static
econon\yr priees of both i.nputs and. outputs are assumed. to be given, the

size of profit d.epend.s solely upon the technical coeffícients. lhe

entrepreneurs need. only consid.er employing such-and.-such quantities of

factors and producing such-and-such quantities of products, and need. not ask

when the factors should. be employed and when the prod.ucts shoul-d. come to

be ready for sale. und.er dynanic situations, however, the príces of both

inputs and- outputs vary through time and. the nagnitud.e of profit does not

only d-epend. on the technícal coefficients but also the prices on inputs an¿

outputso The entrepreneurs should. ask such questions about prices an¿ even

pay special attention to the changes wh:ich affect the relationsl-iþ between

factors and products.

ònrn

òYrn

aq-'cf. 8.0. Head.y,
Use, NoJ", Prentice-Ha1L
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C. The Resource Demand tr\rnction

The d,enand. functÍons for resources are d.erived. by solvi-ng the

equilibriun equations ßa-c) for x.. The equations must be solved. simul-

taneously for the x. if i:rteraction arnong resources is present. rf resources

are independent in prod.uction, each equation can be solved ind.ivid.ually for
li.. 1¡s ìÌnFlicit d.emand. function for the i-th resource may be expressed. as:

v -o(Pt P. v\\- = fF t # t U.....,... ... e........... )..... o. o............ ...(+)-Y -r
where P. is the price of substÍtuting resource for T., and. [_ the leveI of¿-I']{

other factors nhich affect the d.emand for X,. trvith mod.ifications for tine

lags and. other real world condítions, eguation (+) is used as a general

basis for the enpirical nodel of factor d.emand.

The use of price ratios in static d.enand functions d.oes not appear

to be justified. in a dynamic model. Sarmers must nake their d.ecisions about

how much X. should be used on the basis of expected rather than actual

product prj-ces because of the length of the far.n production period.. lfhen

the productíon plans are made, consid.erable uncertainty may exist about

output price, d.ue to tine lag in prod.uction. Howgver, prarrning the leve1

of use, purchasing and appl-ying iinputs are nearly concurrent actions and

input prices are subject to little uncertainty. Thus the use of príce ratios

in d,yna"mic nod.els coul-d be expected to d.ecrease the d.emand. quantÍty of

resourcesr and is not strictly correct fron a logical standpoint*

Although some controversy exists over the appropriateness of prÍce

ratios 1n d.¡marnis mod-els, they have certain ad.vantages in statistical tj¡e
series application qs follo¡s:
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ln avoÍd.ance of errors from use of general price d.efrators,

2. Reduction of nulticollinearityn and

5. fncrease ín degrees of freed.om.

These advantages may justify the use of ratios if the erïors are not largÞ.

If the sacrifice in h:igher intercorrelations, a loss of degrees of freedon,

and errors from the general deflators are considered. less than forcing a

synmetric response to input and output prÍces, the separate input and output

price variables should. be considered. in the regression analysis.

the quantity denanded for labor resource in agri-cul-ture depends upon

the wage rate and. other related. factord, sueh as prices received. by farr.ers,

farn mach-inery in stock, etc. The wage rate is considered as an endogenous

variable and the related- factors as exogenous variables. For the hired fann

labor, all factors affecting the quantity of d.emand are assumed. to be lagge¿

one year because there is a plaru:ing period during which fa:m operators plan

to hire faru labor for the succeed.i-ng year based. on the current wage rate and.

the Ieve1 of other related. factors. I'or the farm fetily labor, however, the

quantity d-enanded- d-epend.s upon the current price of 1abor (resídual- farrn

income) and. other rerated. factors. with the exception of the farrn priee

received, wh:ich is 1_agged one yeare

From this functiona.l relationstr-1p of d.enand for farm labor, the

elastícity28 of demand for labor with respect to each variable can be derived..

28nhu elastícity of factor X lÉth respect to its own price, i.e, priceei-asticity, is d-efined as dx P where P anã X are mean values i-f it d.enotes
d.P.X

average elasticity; P and- I are single values if it d.enotes point elasticity.rn the sarne way the elasticity of factor X with respect to other factors canalso be defined.
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The higher the elasticity, the niore responsive is the demand. for farm l-abor

to a change in the variable.

Do The Resougs:e Supp1y Ïl¡nction

The resource structure of an ind.ustry d.epends not only on the nature

of factor d.emand. function but also the nature of the supply function for
resources. A general supply function for a resouïce X, ma¡r be expressed as:

Xt = f(p', Fj -, \).' ..........r..o.. .........c.)...... ............(5)
where P. is the inþut price of x. in an industry, ej trr" input pri.ce of x.

for an alternative use, r"d Xo the other related. factors affecting the

supply of \. l,ike a d.enand. function, equation (5) ¡econes the basis for
the empÍrica1 nodel of factor suppLy after a nodification for tine l-aEs and.

other real world cond.itions,

Consid.er again supply of labor ïesource in agriculture. The quantity
of labor avaiiable d-epends upon the wage rate offered., the alternative incone

opportunities, and the other related factors such as the size of the civilian
labor force, etc. For hired farn labor, the quantity supplied is usuâlly
d'eternÍned' by cuffent fa:m wage rates as eonpared. with the non-farm T^rage rate.
In contrast, the resid.ual fanm íncome affectÍng the quantity of fam farnity

labor supplied. could. be lagged. one year because whether the family labor is
used' on fa:m or is enployed in non-farm ind.ustries is based- on the comparison

of residual fa:ro income in the preced.ing year r,trith non-.fam wage rates.

The iabor supply elasticity with respect to its owr price and other

related. factors ca.n be derived. from the supply function. The el-asticity
describes the d.egree of responsiveness of the labor suppl.y to a change of

,t . .. .,,,
i:.:a::-1-

'l .r'.:.:i
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respective varÍabless

E. lhe Recursíve System

The earLy econonetric analysis of supply and dernand. fron time series

d.ata assumed. a monocausal relatíonshipo That is, price (or quantity) was

chosen as the d.epend.ent (effect) variable, and was consÍdered. as a function

of the quantity (or price) and other independent (causal) variables.

H" schultz arñ. E. J. working disagree hrith this sínp1e cause-effect
2Arelationsh-lp.-' They realized. that only under certaÍn cond.itions could. the

structural d.emand. or supply function be identified. by usíng the single

equati-on, least-squares statistícal mod.eI, 0wing to this shortcomingr I

new statistical techniques were d.eveloped.rSo in ord.er to satisfy the basíc

prenise of structuval economic relationships,.in an interd.e;oendent system.

the fundamental point of the new statistical techn-iques wls r to exam:ine the

nature of the cau'sa1 structure und.erlying econom-ic variables in the real

worId. lo satisfy the causal structure und.erlying economic variables, the

recursÍve nod.el was considered. as the nost fundamental at an abstract level

of econonic theory, lhe recursive nod.el is composed of a sequence of causal

relatÍonships. The variables of econonic variables d.uring a given period. are

d.eternined. by equations in terms of values alread.y cal-culated, including the

.:..-l¡..:..'

2q--Henry schultz, The fhgo+y and Measurenent of Demand.; chicago¡ , ,[gs
university of chicago Press, L938.¡ pp. 72-i-]4j EJ, ÌIorking, *m"t-nò
statistical Demand Curves show?tr Quarterly Joirrnal of Econonics, 4r; pp.
212-35, 1927"

4rì
'"Ro Bentzel and. B. Eensenr rrûn Recursiveness and. Interdependence ia

EcononÍc Modelsrrf Review of Economic studies, 221 pp. L5749, rgt4-|¡-:.
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ínitial values of the system. .4. foznaL patten: of the recursive systen may

be expressed as:

dt = o (rr)'.'....Ç....Ç......... .e ........o............. ...Ç.......(6a)
'st = S (rr-r) t............ .......................r........ .........(6b)
Pt = Pt-l + r( a*-, - "t-r) 

q.ooo.......................,..........(6c)

where d. is the quantity demanded., s the quantity supplied., p the price, and

the subscript t refers to time and. runs over consecutÍve period.s, say

t - 1, 2, 1r...'..rn equation (6a), aenana during tine períod. t as a function

of the prj.ce during the same perÍod. (rr) mnries that, if price (rr) is
hlor'nrn the denand' (ar) c*t be derived.. AIso it elcpresses a causal h¡rpothésis

that the d-enand- function shows how dennand. reacts to changes in price. In
equation (6b) soppry during period- t expressed as a function of the price

during the preceding period (t*-r) based on the assumpti-on that the quantity

supplíed. for next year, say t, is d.eteznined by the prevailing pricer sal
Pt-I. Equati-on (6c) expraíns price d-uring period t as an ad.justment in the

price during the precedi:rg period." Price wil-I rise or falL as demand exceeds

or falls short of supply. r' other word.s, it serves to exprain the causal-

nech¿ni-sm behind novements

The recursive system can also be shot¡n as the follo¡,aing arror^r scheme:
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FIGURX 2. ARROIII SCHE|!]E FOR TIJE RECTIR.SIT/E SySIm{

rn the scheme, the azrows indÍcate the explanatory variables d, p, s, and.

their lags involved.. Given in-itiar varues po, so, the d.evelopnent of the

three explanatory variables dt, "t, arrd. p¡r can be traced. by calculation,

For the statistical treatnent of thís systen, two properties of the

relations involved are of essenti_aI relevanee,

(t) rt is recursive in a twofold sense¡ (a,) rf the development of
the 'Èh¡ee variables is knowrto tine t-1, the estimated. value of each of these

varÍables at tine t can be derived by this system, (¡) trre variables at
time t can be obtained one by one, first st or prr and. then d*.

(z) Each equation in the system nay be interpreted as a hypothesis

of unilateral causal d.epend.ence with the causal variable to the right and.

the effect variable to the 1eft.

'A'ctuallyr the d'emand. and- supply functions in this systero are borrowed

fron the sinple case of cobweb theory. The cobweb theory states that:
¡ -n /o \*t =' w¡/ortt" " ""'................. ....... r............... i ..(Tu)

s, =S (P. l--..-t " t-t-I/"" """t"t.rr ................ .....................(7b1
dt = "t ''o'tt''''o' t.............................................,(7c)

The only difference between the recursive system and the cobweb theory ís
that the fo:rter does not speeify the time required for reaching the equili-
bri'umr whereas the latter assumes an instantaneous ad.justment to esïdlibrir:¡l
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F. lhe Equilibriun

As is well lscovùn fron the cobweb theory, three pc

price-quantity relationsluip are ilLustrated in Figure J.

Referuing to the d.emand for and. supply of labor resource, in
ture, Case I is more realistic because the elasticity of d.e-nand. rs,usu¿l1y , '''

e¡e,aler thq¡l thå.t of supply. úherefors,

and the equilibriun wage rate ca¡r be d.ez

oy sewl_ng dt = st.
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a variabl-e rather than the productÍvity representing techno1ogical ând other

changes is also consid.ered. On the supply side, the fr¡nctions for both

hired' and- fam'iIy labor ínclud.e theoretical independent variables, the fa:m
72

wage rater-- the non-fann wage rate, the unempl0¡ment rate, and the tine
trend.. However, the probJ-em of nulticorlinearíty arises because the

variables--nonfara wage rate and unenployrnent rate--are hígþly correlated.,

This ty¡re of error due to nulticollinearity wil-I result in the estimates of
the regression coefficient having large variance because the error Ín these

closely coffelated varíables tends to play a doninant rol-e in dete::ndning

the value of the på.Tamsfsï.s. rn order to avoid. the errors resulting fron
multíeoll-inearity and to inerease the d.egrees of freed-on, the nod.ifieation

and. aggregation of variabLes are praeticarly necessary, The non-fa:m wage

rate a¡rd the r'menpJ-o¡rnent rate nay be aggregated. into an nad.justed.n non-fa:m

wage rate variable. lhis variable is a composite of the arurual index of

namrfacturing ind-ustry hor:rIy lüages ad.justed. by the percentage of irnenploy-

nent in the total labor force. lhe aggregatirÍg procedures are based. on the

fol3-owing formula:

p;=pN(1 -au)
I

where P* is the ttadjustedrt non¡farm wage rate, p* the acÈual hourly ea:nings

of workers in rnanufacturing industries, U the percentage of unemplo¡ment Ín
the regionaL economy, and. a the constant coefficient taken 10 yearsr average

(tgE+-neÐ from the data based on regional unenplo¡rment rate,33 ttu h:igher

the constant coefficient, the lower is the level at which unemplo¡ment of

32S*" as footnot e 5:-.
55S*" Appendix lrJII.
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the total labor force i,rrilI call forth no further off-farrn opportr.mities. For

exampl-e, if constant coefficient is 5, n; becomes zero oT negative when the

unenplo¡rment rate reaches 20 percent or more. At the ful1 employment

situationr the variable becomes equivalent to the average level of earnings

by workers in marrufactr,ring ind.ustries, Such an aggregation will consider-

ably lower the correlation coeffÍcients between ind.epend.ent variables and

thus reduce the d.egree of nùltícollinearity.

Adciitionally, a lagged. dependent variable is included. Ín both d.emand

and supply functions for hired, and. f¡rnÍLy 1abor, This variable is introduced.

on t'he assumption that fann operators may not adjust d.enand. for far:n 1abor

in response to an econorn-ic stimulus and. fazm people, likewise, may not

adjust the supply for fa:m labor corapletely within a g"j_ven time periodo

Farm people probably carrnot ad.just the supply of farn labor instantaneously

to an eeonomic stimulus partly because of age group and. partly becagse of

the d.ifficultlr in d.isposing of their fixed. assets. Reasons for fa:rr

operators not ad.justing the demand for fa:rn labor instaritaneously to econonic

cond.itions include the following:

l. Habit and inertia are inportant components of all behavior.

2o Changes in econo¡nic variables may be consid.ered. to be only tempor-

aryr and- the costs involved in adjustment and. re-ad.justnent may more tharr

offset the gains from maintaining a contir¡rous posítion of equilibrj.un.

3o Certain resources, includ.ing the orgui!øation of the firnrn are of

a durable nature. .Ad.justnents Ín a varíable resouïce may be ¿elaye¿ becemse
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of complenentarities arnong these durable goods,

4* Changing the quantity of a resouïce may irn¡olve the acquisitíon of

new lmowledge which takes time to acconplish,

5. Prer¡:iously signed contracts may comnit a fa¡rr operaior to a given

production pattern, d.espite the fact that current econonic conditions are

cnangl_ng.

3. Sourcgs and Mod.j-fications of Data

The d.ata used, in this stud.y are time series observations. The major

sollrces of origÍnaI d.ata on all variables selected. are taken fron the

Donrinion Bureau of Statistics and. the Departnent of Agriculture, with the

exception of productivity calculated. by the writer. In order to be realistic,
however, sorne nod.ifications of ttre original d.ata should. be nad.e. .Àccordingly,

the d.ata on farin employnent, which consist of all sex and. age groups, are

nodified. in terrs of the nan-equivat"*34 on the basis of the following

ratings:

zll
'-A nan-equivalent is d.efined. as.an adult nale of average capacity,

fully employed for a L2-nonth period. All other labor will be rated on the
basj-s that 10 hours equar one day and- 26 days equal one month, i"e.r

number of d.ays worked 1 number of nonths worked.

^rzman-equivalent = ¿o T2
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Age Group

Sex 14-1e (A) 20-54 @) ll and over
(c)

Male

Fenale

Female-Male ratío

.'156

.210

.2'lB

1.000

zAE,

.290

Êôa

.190

.235

Tbe proced.ures of mod.ifÍcation are as foLlows:

(.zte
I

[* No

x No. of fenales in gtorrp (Ail
I x ,756

. of males in group (A) )I
1 -ôôô *1.255 x No. of fenales in grouprovvv Tl

l+ No" of nates in group (C)

x No. of femaLes i.r, g"orrp (f)
I

of males in g"oup (l) )
.808 = Total man-equuivalents.

*1""
l_+ No.

(cÌ *
)

The d'ata sn residual farn income are obtained. by subtracting lired
fa:ro wages fron the total ag:cicultural labor income and. diviûing by the

number of nan-equivalents,. The calculation of the tadjustedn non-fa* wage

rate follows the fonnul-a nentioned i' the preceding sectionn where the

constant coefficient for unemploynent rate (a) for the Ltlantic regíon is 9¡

Quebec 7¡ Ontario 4, t]r'e prairie region 5.j, arld. Biitish corunbi-a 6.

fhe index of prod-uctivity Ís obtained. by diuiding output conponents

by input components, and. taking the average of rgli-rglg as a base, sometimes

it is called an output-input índex. The input cornponents consist of such
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items as: (f) taxes and interest on indebtedness, (e) fr:.re¿ labor rrages,

3) feed. and seed, (+) fertilizer and agricultural rime, (5) erectric

power, (6) miseen-eneous, vegetables and. supplies, (?) snared expenses on

tractor, truck, auto-engine, and conbíne, (e) gross rent, (g) ¡"il¿ing
repairs, (ro) naenine repairs, (il) interu"tf5 on real estate, Iívestock,

and raaehinery, (re) ¿eprecíation on buildings, and (r5) ¿ep"eciation on

mael:-inery. The output components are categorized. into field. products,

anínaI productsr and. forest products, each of which includes cash income and

income in kind. All iterns includ,ed. in input and output components are

d'eflated- by their corresponding price índexes. Thus, both input and output

components are calculaied. in term.s of real vaLues.

C. limitations of tine series d.ata

In analysing tine series d.ata, problems of autocorrelation and. multi-
collinearity usually arise. Multicollinearity ís present when two or more

theoretically ind-ependent variables are h-igh1y correlated. The latter has

alread'y been discussed. under the heading rtChoíce of Variablesrr. The problen

of autocorrelatíon occuïs when there is correlation between successive

observations in the series so that the residuals are not rand.omly distributed,
In d'emand- and supply analysis, the resid.u-als at time t are influenced. by those

at tine t-1, and are also affected. by the residuals at time t + l. Tests

have been deviEed and. recommend.ed for examin:ing autocorrelation in the

resid.uals" îhe nost conmon testing method is the Von Neumannts natio (f)

"CalcuIated. on the basis of 6"2 percento



40

which involves the ratio of the rrmean-square successive d.ifferencen to the
Itvariance of resid.ua1s".56 That is, autocorrelation arnong sample resÍd.uals

is evaluated. in relation to the variance of residuals. This ratio (f) is
given as: 

2
Ae_^=?

^ ïr-1 -e

where a"2 =" i ("t - .*r)2/ n-1, and s2 = i .? I ni ae2 is a measure ofÞ1 v v-¿ e þ1 r

autocorrel-atÍon and. e* is the residual at ti¡ne t.

Critical values of K for one and five percent level-s of significance
have been taburated.T A conputed K is ind,icative of positive autocorrelati.on

if it fa1ls below the critical value or K (trre lower critical value), rf it
exceeds the corresponùing critical value of Kr (ttre tisÏr"r crit1cal value)

there is negative autocorrelation. A computed value of K which falls between

two critical values, K and Kt, shows that no evid,ence of autocorrel.ati-on ís
present.

Ïn case autocorrelation exists, the least-squares estínË¿tes r,l"ill- be

biased' and not have ruinimt¡¡o varj.ance. In other words, the autocorrelated.

series give less information than d.o conpletely rand.om ones. lherefore,
ad'justnent of the data ís necessary, lühi1e aggregation of variables is an

effective treatnent for reducing nurticol-linearity that has been menti-oned
:.:.:. i.:

36v1. E^"kj-e1 and K. A. troxr
Analysis, New York; John lfiiley and_

37t0.¿u. p. l,4r.

Sons, Inc., J.96l-, p. j1j.

ó.r
LlÉt' ;/

!r. ¡\
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in Section A, the'method. of First Difference is suggested as an effective

d.evice fo:i lessening autocorrelatÍono If autocorrelation ïrere present in
the d.ata used. in this stud.y, the method. of First Dífference would. be applied..

D. The Mod.e1s

The nod.els used for analysis of both hired. and. family labor are mad.e

up of a long*rrrn d.enand function and a long-ntr supply fuactj_on, both of

which are stochastic, and two non-stochastic ad.justment equations, one for
the supply function and. another for the d.emand. function. The ad.justment

equati-on is introduced because it j-s assumsd. that the actual d.emand. for and

supply of farn labor, between one period. and the next, changes onry by some

fraction of the d.ífference between the current lever and. the long-run

equilibrir'rm level. long-run elasticities are estinated. by using th:is eon-

cept of a distributed lag which was d.eveloped. by Nerlove.T8 operationatly,

when quantity d.emand.ed. or supplied. ís treated. as the d.ependent variable, the

techníque involves that the ad.dition of the d.epend.ent varíable with a one

period 1ag is consid.ered. as aTl add.itional ind.ependent variable in the

original d-emand or supply equation. The parameter estimate of this variable

inplíes a coefficient of ad.jr:stment which reflects the relationship between

short-run and 1-ong-zun elasticities. The coeffícient of adjustraent can be

obtaÍned. by subtracting the coefficÍent of the J-agged variable from one" The

long*nrn elasticities are d.erived. fron the elasticities of the short-r,im

Fu"r" Nerlove, rDístributed. T,ags and Estimation of Long-Run supply
and Ðenand Elasticities; lheoretical Consid.erationrrf Jouryral of Farn
Economics, Vo1_. 40, l4ay I95B¡ pp. JOI-JJ_I.
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equations d.ivid.ed. by the coefficient of ad.justment. Based. on the above

consid.eratÍons, the conceptual nodels for each reg:ion can be illustrate¿

r, 
algebraically. A long-rr.rn labor d.emand function nay be written as:

Yi = "i * tlixri * uztxzi+ ai./-7i * t4r*4, o u

where l. = the long-run quantity of h:ired or family labor d.emanded. in the
i-th region,

X'' = the index of farur wage rate for hired. labor or índex of resÍd.ualJA

fanrL incone for fmily rabor, d.efLated by the consu¡rer price

index,

x2i = the index of price received. by farners in the i-th region,

d.efrated by the index of price paid by faruers for itens used.

in production, i.e., parity ratio,
n5r. - the index of qua'tity of farn machinery ín the i-th region,

*4, = the index of productiv:ity in the i_th region, and.

e is a rand,om erroï term.

The long-zrrn quantity demanded. cannot be estimated. directly fron this
mod.el because the other variables change continr¡ally over time. ret y. be

the cuffent quantity denand-ed- and, assume that the current quantity demand.ed

would' be changed in proportion to the difference between the long-run
quantity and the current quantity, By this assi:mption, the ad.justnent

equation can be e:pressed as:

Yi - Yi(t-t) = bi(li - Yi(t-1¡, o < b. < 1

1 ¡::';':-',: :

where b. is a coefficient of adjusùnent for the i-th region indicatÍng that
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proportion of the disequilibri-um j.s removed. in one tíne period, Substitution

of this ad.justinent equation into the long-zr.ur d.enand equation lead.s to a

short-zrrn labor d.emand firnctíon as follows:

Yi = tibÍ * "libixi-i + t2ibixei + ulibix7i + (l-bÍ)Ti(t-r) * r4ibir4:.

* b.e
a

and. ís estirnated in the fo:m:

Yi = tI + ãerti * n*zt * n#zi* t5Yi(t-r) + tex+i + k

(i = 1, 21 ....n¡

equation.

the supply side,

T) are statistics of the corresponding terns of

a long-run labor supply function nay be expressed.

Y^ =a +â. X +a-.X-. +a-.X.. +e-i *i *1f'1i - 5i--Fi -6i.'6i

the long-run quantity of hired or family labor suppried in the

i-th reg:ion,

*5r. = the üadjustedtt non-farm hrage rate in the i-th region, i.e, the

actual hourly non-far"m wage rate deflated. by the consumer price

' index and ad.justed in accordance with the unemployment situation,

= the línear tirne trend.r æd

other variables Ínterpreted. the same as in the preuj-ous d.enand.

where r.ì
the above

0n

as3

where I =

x..
9a

+L^

function.

rn the same way, a short-:run l-abor supply function can be d.eveloped

:<: :..
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by introducing the ad.justnent eqr.ration in it as below:

Y. = a.b.-i -i-i + tub:.xri * %ibi5i + (r-tr)rr(t-r) n tøibt%i + b.e

and. estirnated. ín the fo:m:

Yi = tr * ty'ri * tu*¡t * t5Yi(t-l) * t9x6i * tz

Tüith nodification of time Lags, mod.els used for the enpirical analysis ll

,: of irired_ and. fa¡iily labor are:

1. (u) Iiong-run demand. function

for hÍred. labor:
rtri(t +r) = "i * ttixti * u2ix2i * 

^5ix3i 
+ aorxn' + e

for femily labor:

-tt = ti t trixe¿(t-t) * t5ix3i+ u4rx'i+ 
"

(U) Short-r,un d.enand. function

for hired. Labor:

Yi(t + t) = tibi o "t¿bixli + t2i.bix zi + u15¡biL3i +

(r-ur)t, * *4ibix4i + b. e

for family labor:

Yí = tibi * tlÍbixtl + 
"2ibixz¿(t-r) * t5ibix5i *

(r-tr)tr1*-1) + r4ibix4i + bre

2o (") Irong-run supply function

for hired labor:

-Yi = ti * ttixlÍ * %ix¡i + t6ix6i + *
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Yi = ti * tlÍxLi.(t-r) * t5ix5i * 
"6ix6i * *

(¡) Short-run supply function

for hired. labor:

Yi = "ibi * "tibixti * %ibix¡i + (r-tr)ti(t-r) * u6ib:.x6i

+ b.e
L

for fanily labor:

Yí = "ibÍ * ttibixti.(t-r) * %ibix5i. + (r-tr)rr(t-r) 
"

r6ibiX6i + b.e

E" The Method. of Analysis

Sínce it is assumed. that a linear relationshlp exÍsts in agricultural
structures, both d.emand. and supply functions are estimated by single-equation

least-squares method. The nodels are all fitted rmith d.ata fron the period

1946-1962. Âfter the empirical results are derj.ved fron demaird and srpply
functions, several statistical tests are used to d.eternine their va1íd.ity,
tÌí2, a t-test for the regression coefficient and. an r-test for the
coefficient of determination. lloreover, since a recursive relationship
exists in the market structureS9 fo" both hired. and family labor, the quan-

tity of labor and the lever of Labor price, und.er equilíbrium cond.itions,
can be d"etezmined. accord.ingly. By using this relationship, the quantity of
both Ïrired. and famiJ-y labor required for the future can also be pred.icted

irnder certain assunptions.
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]I\]'IETPRETATTON OF M,PTRTCAI RXSUI,TS

This chapter presents the empirícal resul,ts for hired and. family
l-abor markets estimated from a recursive model by using the single-equation
J'east-sguares method.. The presentation involvÍng the hired. labor market

will be given first; it Ìi:ill be foll-owed by that involuing the family tabor
market. Each of these two categories includ.es the demand fimction, the

suppry firnction, and the structurar relationship trnder eErilibriun cond.itj.ons.

A. Hired. Farm I¡abor }Iarket

The demand. function

lwo experi-nents were perforrned. on the d.ema¡ed function for h.ired farm
labor. rn the first experiment the productivity variable was used as an
alternative to linear trend, whereas in the second., the tiue variable
refrecting technologieal Ímprovenents was substituted for the productivity
variable. By d'oing so, the statistical results d.erÍved for some reg.ions
could be improvedo

lhe statistical results for hired" Labor denanô functions are shown in
Table x' standard' erroïs are included. in parentheses und.er the regression
coefficients. The equation number is indicated by (r) an¿ (e). Equation
(t) contains the productivity variable while a time variable, rather than
the productirnity, is includ.ed in equation (2). The value of R2 and the
Von Neuna¡m Ratio are also presented in this table.

':.)1:

rn general, the statistical resurts estimated fron both equatÍons (1)
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TA3I,E X

REGRESSIoN Cotr'ï'ICIElflIS, SIANDAIÐ ERRoRS,
RESIIITS FOR HTRED T,ABOR DN\ruJiD

A]'ID OIHER STÀITSTICAI,
FUNCI]ONS

x+(r)
t-1

,*txz*3Yorv-NResion R- Constant t-I t-l t-I t-t_ f(21 Ratio
Atr. (r) .zvT 2r.626 -.otl -.o2g -.064@ -,rl¡2 ..o34 I"BTO

(.0F5) (.wz) (.oet) (.ztt) (.gøj)
(z) ,l¡o1 37.727 -.019 .-.085 -.098 .-.18g ._.rL7 r..t6o(.ozr) 1.rr+) (.roo) (.2øø¡ ç.720)

Suebec (r) .(66* 29.966 .06+ .-.059 -.190 -.019 .ojï. L.grz(.095) (,tzø) (,2øt) (.zsa) (.nê)
(z) .47'l* i.466 ,0Bg .060 -.101 .o5B .185 2.r!z(.095) (.ttø) (.zn) (.2+t) (.1+t)

-46.?,}9 .oq7 ,f?o .oz} .zgo@ .406@ 2.103(.=tø) (.=ez) (.25e) ç.zes) (.ttt)
L2z.ræ .oo? .:.46L -.oBT -.r41 -r.Br7-*2.¡¡3ç.zlt) (.søz) ç,zt+) (.trs) (t.ozt)
-B.rzz . .o5l .z4r@ -.03r .r8r .041 1.BBO(,ls¡) (.zza) ç.oso) (.eee) (.oøl)

-55.504 .tzç : .464l* .oo3 ,266@ .650@1.985(.lol) (,zto) (.otz) (.277) (.io+)
7.T14 . .oTT .027 -.o32 .262@ -.05r 1.911(.ozl) (.ozr) ç.o+n) (.àgoj (.òzí)

_2r,g30 . .r2! .045 . ..OL? .2r3 _.2!+ 2.0!6("tzø) (.o$) (.ozr) (.zeei (.j+g)

ont" (r) Õo2

Noter 1" Model is fitted with annual data fron :1946 to 1962.
2. (f) an¿ (Z) inOicate equation including productivity variable and

time trend. variable respectively.
Variables interpreted. as in the context"
trevel of significance: *-1percent; a4=5 percent; *=IO
percent; ++ = 20 percent; @ = JO percent; @@ = QO percent.

*.

¡.

(z) .406@

P¡¿irr¡ (1)

(z)

B. c. (i)

(z)

+*
,6ß

.)HÉ

.oo¿

fr7r
6,zo

&x
oQé9

l'1
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and' (2) are not encourag'ing. The regression coefficients for the fa:rn wage

rate (Xr) were neither consistent in sign with a priori expectatíoo*4o io
,.,,, all regionsr elccept the Atlantic, nor significant in all regions for both
't,.,r:r equations. For other varÍabIes, only a few regions r4rere significant at

Low levels ranging from 20 to 4o percent, but the signs of coefficients

. I^Iere nostly as expected'. The coefficient of d.eternrination, R2, is also:.
,.ì quite low for each region, rangS:rg fron .235 in the AtlantÍc region to .662

,. 
in the Prairie region; it is significant at the five percent level in the
Prairie and 8.c., 20 percent leveI ín Quebecr md JO percent revel in
Ontario. The values of R2, .662 in the prairie a^nd .659 inB.C., which are
significant at the 5 percent level, indicate that a 66.2 anð_ a 63.9 percent
våriabirity in the d-emand for hired labor in the prairie an. B.c. respect-
ively can be explaÍned by the causal variables ínvolved in their demand

functÍons' Tn other words, a 33.8 and a 56.1 percent variability in the
demand for hired' labor in the fuairie and B.c. respectively are caused by
other variabLes not invol-ved in the demand. fr¡nctions stud.ied"

't't' using von Neur¡annrs Ratj.o as a criterion, the nuLl hy¡rothesis of no
..:.'

i:1.

,, 
autocorrleation in the calculated residuals in all reg'ions is not rejected

": at the five percent level' This absence of autoeomelation in the residuals
' usually is taken as evid.enee of a rand.om data and of being unbiased. ín

coefficients for all variables since it Índ-icates that nothing systenatic
i., remains in the resÍd.uals.

based "ÍTtæ""ll"jlirïffi::'i*ts 
or the variables in denand r'ncti.on,

r*-i>"ö,*"ffitn þ)< o, i; (ri ïffl.juå.*o 
be: xr< o, x2) 0n xz. oi
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In exarnin-ing the distributed. lag modeI, the coefficient of the lagged.

variable Ís significant at low leveIs in Ontarior B. C. and. the prairÍe, and

non-significant in the Atlantic and. Quebec. These non-sÍgn:ificant or low

significant coefficients suggest that the statistical results are not

dependent on the presence of lagged dependent variables.

The elasticities of d.emand. for hÍred. labor are presented. in îable Xf.

Exclud-ing those elasticities deri-ved from coefficients that are not

significantly different fron zexo at or below {0 percent level, the short-

nrn elastÍcity of labor demand with respect to the parity ratio variable

was L.N2 in the Prairie. rt Índicates that, in the past years, as the

parity ratio has increased. by one percent, ceteris paribqs, there has been

a cot'respond.ing rise of I,472 percent in the d.emand- for hired. labor in the

Prairie. It is said. to be elastic. ThÍs is true because the Prairie is an

agricultural region where famersr income re1íes largely on sales of fanr

productsr they hire more labor as the prices of farm products rise, a¡d

hire less labor as the prices of farm prod.ucts faIl accordingly"

The short-nxr elasticity of d.emand for hired. labor with respect to
farn machinery was -.BBJ in the At1antic, and, with respect to prod.uctivity,

it i,ras 1'L19 in ontario. The negative elasticity with respect to fazn

machinery indicates that, as the quantity of fazn rnachinery has increased in
the Atlantic, there has been an accompanying decrease i.n hiring farm labor.

the elasticity with respect to productivity, 1.119 in Ontario, suggests ttrat

a one percent increase in prod.uctivity has been associated. with a 1.119

percent increase in the demand. for hired. Iabor. fn corurection with the

equation including time as a variable, instead of prod.uctivity, the estimated
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ESTIIqAIÐ ÐM"HND ETASTICTTTES AJ{D COEIFIC]M{TS OF
¿DJUST}MITT FOR HIRED TABOR

Variable Àtlantic fuebec Ontario Prairie B. C.

u a¡t,

l\a
a lroltc

-.200 .772
-.347 .965
-.236 .784,^^
=t41V r.V¿O

.189 .708 r.o1t.o7r .762 3.379

.268 ÕTj I"j96

.035 1.040 4.300

-.188 -L.Ogz
^1 

Q .410
-.27O -r.467

.024 .5l-2

(r)
(z)
(r)
(ç\

X

)c-

lr \s-R. iåJ -::rLZ -:i3+ -,:2Zg ,:trçZi .4'o?
hìt.R. )*{ -,369 -.198 .640 .933* .510
\¿) -I.I77 .408 _7.4+2 2.OO5+' .g3g

s^R- (t) --ffilx -r.|,lz .rz1u'rl' (z) -1"583 -.841 -.382/r Ir,.R, I*{ 'r'o37x -r.615 .171
\2) -L.693 -.891 _.4Æ

x4

b

s.Rn []j
L.R' 

[ål
(r)
(z)

.r97 1,119rË

.096 -.796x

.2O3 7.576x

.Io2 -.462x

.L9+ -.74'.7

.168* -,288

.217 -1.011

.22f -J66

.307
-.104

zÊ,1

-.127
.B4B .981 .7]-.0 .g1g
.820 .942 tr.tr,N '77A.tJÎ

.77a..

nan

Note: 1. (r) ana (z) inaictte equation including productivÍty variable andtine trend. variable respectively"

2, S.R, - Short-r,irn¡ T,,R. = lrong*runn

3. Variables i-nterpreted as in the eontext.

4. * d.enotes erasticities from coefficients that are significantlyd,ifferent from zero at/below {.0 percent Ievel.
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short-nrn elasticity of labor quantity with respect to both paríty ratio
and, farm maclr-inery were much higher, being I.472 in the prairie and_ -I.3g3 in
the -A.tlanti-c respectively, This ís because the tine variable really
represents technologicar imprwements whereas the productivity which

involves weather factor fluctuates from year to year.

lhe varue of long-nrn elasticities d.epend.s on the r'ågnitud.e of
adjustnent coefficients. The lower the value of adjustment coefficj.ents,

the larger is the magnitud.e of d.ifference between short- and Long-run

elasticity, because it indicates that the percentage of discrepancy between

actual and equilibriun levers of emplo¡nnent can be renoved, witlin one period.

of tiure. The esti¡rated- coefficÍents of ad.justment ranged. in vaLue frour .210

ín Ontario to .981 in Quebec for equatio" (f) and, from .734 ín the prairÍe

to ,942 Ín Quebec for equation (e). Generally speaking, the coefficients
of ad.justment estimated from both equations (r) ana (z) wer* quite high in
all regions. These high coefficients of adjustment i-nd.icate that the rate
of ad.justrnent to the equilibriun or desired, level of emplo¡rnaent is auite
rapid..

The Suppl¡r tr\.¡nction

0n the supply side, the statistical resuLts are arso not too favorable,
although they are much better than those for the denand. function, The hired.
labor supply functions for all regions are included in lable xÏr. For the
farm wage rate, the regression coefficients were significant at the 40

Perêent or higher Ievels in three of the regions. The regions with
regression coefficients significant at 1o¡rr levers r,¡ere 8.c., euebec, and
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T43IE X]I 
:

AEGRESSTON COEFFTCTTTüTS, STANDARD ERRORS, AND OTIIER STATTSTTCAI
RESUT,TS FOR HTRED T,AROR SUPPLT FUNCTIONS 

.:-. :.:..
:t:r:,-,:::'¡l:

Region R¿ Constant Xt XE .y X6 V-N- t-l " ratio

Atlantic .411++ :18,6l,5 -.026. -j Õ+I+ ."2Og -.oBZ 2.073(.055) (2,6fi) (.zge) (.rro)

Quebec Õ55@ -.2j6 ..o8g++ -5,37j. ,r9r -.189@' 1.76::l(.oal) (z.ro¡) (.zza) ç.zot)
A G,\^Ontario .3j6= 'l4.7oo :.L]-j -zz.?¡g4t'* .I4B .265 2,108(,ttø) (z+,rso) (.zea) (.lW)

- -** Gt rã\Prairíe .56j 7 ,932 ..233: -27 .IIL ,.310Y _,24+ I"gI7(.tgz) (z+.4e7 (.to=) (.gt+)
':.'

Bo c, .i43+ -g.7r4 .oB4+ .4r3 ÅBD+ -"ziít+ z.ooz(.045) (z.wo) (.2+t) (.nø)

Note: 1' Mod.e1 is fitted with annual data fron 1946 to 11962.2. llariables interpreted as in the context,
5. Level of significance: * = l percent; aa = F percent; .:,::.:.:_:¡:.:

* = 10 pereent; s = 20 percent; @ = 30 percent; @ = {O percent. ::,,,1;;'i,,;',',

:. t --"'....'
:.::^t-:..,.

iir,Èij
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the Prairie. These significant coefficients were consistently positive in
sign. For the trad,justed.* non-fa:ri wage rate, the expected sign of the

coefficient was obtained. in all regions with the exception of B, c,, but

the coefficients were significant at the {o percent or higher levers,ùni:oñþ

two regions, the. Atlantic and. O:ntario.

In evaluating time as a variable ind.icating technological improvement

and' to conplete tbe speeification ctrsrætrilü functions, the coeffíeient uas

significant at low level-s in only two regions. Consequently, this variable,
as d'emonstrated in the demand. function, is not considered. to be a reasonable

ind.icator of changes in technolory by regiono

The value of R2 for srpply functions in all regions is also quite

Iow, ranging from "336 in Ontario to .565 in the prairie, and. not significant
at the five percent or hÍgher levels, with the exception of the prairíe,

where a 56"5 percent variability in the supply of hired. rabor can be

er¡lIained. by the causal variables involved. in its supply fl,¡.nction.

As an indication of autocorrelation, Von Neumairnts Ratj-o was also

computed. for each region" Von Neunarurts Ratio indicates that calculated.

resid.uals are not autocorrelated..

Table XIII shows the estinated. supþly elasticitíes and coefficients

of ad'justment for h:ired labor. Disregarding the elasticitíes derived. from

regression coefficients at 1ow sign:ificant levels, the short-run elastieities
of labor quantity in respect of the farm wage rate (rr) varied. from 1.062

in Quebec t'o 2.776 in 8.C., and. in respect of the rradjuste¿n non-faru wage

rate (xu) ranged fron -.182 in the Àtrantíc to -.628 in ontario. The

greater responsiveness of the supply of hired labor in B.cr ftå$ be er¡llnã,ned
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TÄBLE XIIT

ESITMATED S'UPPTT EI.A,S1]CIÎIES AIüD COM,FTC]M$TS OF
.AÐJUSî}M,},ÏÎ FOR HIATD T,IBOR 

,::.-

Variabl-e Atlantic Quebec Ontario prairie .8. 
C.

Xr S.R. -.468 r,062;l. -"5o4 I.4I6x z"TT6x- T,.R. -.595 L.3I6+ -.|¡g3 2.OD4x 4.6ILx

J(tr s'Ro -.r32x -.r32 -,628î' -.901 ,06.-- L.R, -,239x -.163 _.737x _1.305 .!27

x6 s.R' -.081 -.110,Ë "',065 -.oTO -.384*- l,.Ro -.LOt -.!36x -.076 -,100 _.745+.

b .7gr .Bo9 .B¡¡z .690 .5v

Note; 1. S.R. = Short-run; L,R. = long-zun.

2. VarÍables interpreted. as in the context.

3. #'denotes elasticities fr,om coefficients that are significantlyd.ifferent fron zero at/below 40 percent Ievel.
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by the fact th.at B, C, is the reg:ion ffhere hired. labor constitutes the

Ï:-íghest percentage of the total farr labor among the fÍve 
"ugiorr".4l The

supply of hired. labor Ín the Prairie is more sensitive to changes in the

fart wage rate because there are fø¡ off-farm incone opportunities in this

region"

The adjustment coefficients, which d.ifferentiate the magnitude of

short- and- long-run elasticities, ranged. in value from .515 in B. c. to

.852 in Ontario. îhese results suggest that B. c. has been slower than

other regions in ad.justing to sustained price changes. rt may be true

because there were not enough job opportunities available Ín non-agricul-

tural ind-ustries to accommod.ate so many hired labor migrated from farning.

,, The structural relationsldp under eguiribrir.m gond.itions

. Fronr the short-run demand and suppl-y functions for hired. labor, the

long-run d.emand and supply functions are d.eríved. by divid.ing by theÍr

corresponding coefficients of ad.justnnent. The long_run demand. and. supply

..;,:;::1 firnctions for each region are includ.ed in Table XIV and. Table HI respect-
:::l-'::

,'r',i .i 
i-vely. Sínce the mod.els are based. on the recursive systern, structural

'i':,', d-emand and' supply reLations can be equated accord,ingly, and. red,uced. in terms

of the quantity of hired labor requirements and the rate of farrn wage

offering. The reduced.-form equations for hlred employment and the farm wase

itìì rate for each region are presented. in lables X1II and X\ruI. respectively,

+L
See Append.ix XII. I



T.ABT.E XTY

REGRESSÏON COEFETCTE1TTS AIID OIHER
FOR TOI{G-RUN DU{Á]TD T'IINCT]ONS

STÀTTSTICAI RESUITS
FOR MRF,D I,A3OR

Region Constar:t

xt "2
t-1 +1

+
ï-J

Atlantíc 25.502

46.o0+

7^ ç.ttÊ.
-/v . )+v

J.ev)l

-65.337
r42.483

^ ^aÞ'YtYr I

9.992

lr\
(z)

-.o13 -.o34
-.o23 -.104

-,474
-.L20

.040

- 144.Lal

-.r94 ,O34

-.107 .Lg6

.o59 ,572
1^^

-.rv¿ -¿.L¿v

- ô"Q 
^tr^.vJe .v)v

.004

-.043 -.069
rìl tr

-oélé.

1r \Quebec \¿/
(z)

(1)
Ontario \J

/^\
\1)

h1Prairie \¿/
(c\
\¿t

/r \
Þ ñ \J-./

/^\\¿)

- n?'r

.064

.239

.008 -,538

nÊÃ

.061

.vo¿
1n^

¡Ll1

.U?U

toA

.o )¿

n?1
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Ti{3T,8 XT

REGRESSTON COEFFÏCÏENTS ¿ND OTHNR STAIISTICAI RESUITS FOR
I..,ONG-RUN SUPPTJY FUNCTTON FOR HIRED T'ABOR

Region Constant Tl

Atlantic 23"584 -.O77 4.752 -.I04 1,1,.1.,.

, .:,:l

Quebec .316 .109 -4.172 -,234 
.;;,,

Ontarío 87 .676 -.I73 -26.284 .3L! ' :r"''

Prairie I]..496 ,338 -3g,Z9L -.7j+
3. C, -18.g62 .163 .go2 -.495

v
^F
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B. Falan FamíIy labor l,Íarket

The d.enand. fmction

4ì¡"¡n ono¡imon*^ 1^^'-^ ^1^^ a'*- o^vvrirlents have also been perfoïmed on the family labor demand

function for each reg"ion; one incrudes the prod.uctivity variable as an

alternative to tj-me trend., and. in another the time variable is included.;

the former is denoted by equatio" (r) and the ratter by equation (z). îhe
statistical results of both estirnated equations are si¡nmaïize¿ in Table

x\/Irrr whÍle the elastícities of demand for faniry labor, with respect to
the variables indicated., are includ.ed. in Table XIX, The values of H2,

coefficient of detemination, are quite Ïr-igh in all regions, ranging from

.862 to .9BB j.n equation (f) an¿ from .B2B to .9BT in equaiion (Z), ïn
both eq'ations the values of R¿ are sign:ificant at the one percent level
all regions. Thus, both equati.ons (1) u,'a (z) appear to be a ¡:eaninsful
useful expression of the d,emand for family Iabor.

Ïn exanining the indi-vidu.al variables, the regression coefficients
for the farn wage rate were consistently negative in sign and significant at
the 20 percent or higher revers in all regions, with the exception of the
Prairie. The regj-ons wÍth regression coefficients significant at the one

percent level for equatio" (r) includ-e the Atlantic, Quebec and B. c.r ând.

only B' c' for equation (2). The demand for fa¡riry labor in the prairie d.oes

not Tespond to the farm wage rate at all probabry because it is an agricul_
tural reg:lon where fanily labor emplo¡ment usually constitutes a high
percentage of the total farrn labor. For regions with regression coefficients
significant at the five percent or higher levels, the short-rrrn elasticities

in

and
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rÆI,E XVIfi

REGRESSION COEIFICIENÏS, STAIIDAID EARORS, Ar\D OIHER STAÎISTICAT fXSU].,fS
FOR T'A}tr¡Ï-T&BOR DEI/UI{D FIINCTT O}TS

Region Rz constant xl xe *3 y ]til v-Nt-t r-1 r (e) Rario

At1antic(r).g74à(-5o.g4o-.].51x..15ff.o32.B9B,É.5gv2.562
(.045) (.tzz) I,oll) .(.r+r) (,i!a) ,.,,,,¡..'.:

(z) .gør" r}z.zi4 -.089+ -.rlf -.5gzxï. ,062 -2.gg7x 2,622(.045) (.v=) ç.zot) (.2øø) l.aal)
euebec (r) .9G3x -rL,74r -.ø67î ,B2oT .160 .602* .5Bo z.3lg(.184) (,¡tÐ (.677) (.t67) (.ígo)

(z) .g66x ii,68r :,466+ ..6u0@ .4¡,ff .z98@-3.657@ 2.147
ç.zto) (,szo) (.szt) (.na) (l"obù

ontario (r) .g6zx z.TBj -.257: ..58¡'@. .015 .73jx -.026 2.o4g(.167) (.+er) (.205) (.rzo) (.alo)
(z) "g7B* 260.987 -.252+ -.224. :,0g5- .1To q.!62*x r.gïi

1.n+) (.+sl) (.t>z) ç.2=o) (2.>go)
Prairie; (r) .9BB+ 46.743 ."or.7. :.L29. -.o77@ ,g+3x -.u2@ I.T¡¡o

(.o95) (.lro) (.o$) (.tzâ) (.tzø)
(z) .gB7* 3o,9TB :.oo5 .026 -.068. ..gogtÊr( .-.L1g. r.g5g .:(.oøl) ("+æ) ç.oll) (.loe) (=.22â¡ ,.,.,,,,1.::,

Bo c. (r) ,B6zx -4.j4o -.1BBI .524+,. -.or+f :.227? ..rfi: L"6Tl ,t,,,,''(.olz) (.oøs) (.ooo) (.ra4) l"ooi) 
,:,,,,,1(z) .BZB' 16"442 -.r47! ..eoo# -.or.o@ -.106 -.r27 r.748(.qz) (.rzø) (.ooo) ç.zto) ç.zst)

Note; 1. Mod.el is fitted with ar¡nual data from 1946 to 1962.
2. (f) an¿ (e) inOicate equation includ.ing prod.uctivity variable and ,,;,,:';;r.;';tine trend variable respectively. ,:1,::,:.!;:.,

3, Variables interpreted as in the conter,t.

4. Irevel of significarìcei ,É = I percent; ** = 5 percent; f = 10
percent; l+ = 20 percent; @ = 30 percent; @ = 40 percent.
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Tå3I,8 XIX

ESTTIV]¿.TED ÐEMAXTD ELASTTOITTES Á.I1].¡ OOEFTTCIENTS OF
.ADJUSTI/MNT FOR FA¡4IIT T,ABOR

Variable AtlantÍc Quebec Ontario Prairie 3. C"

q.,, (t)
u' ¡Lo (z)

xt t,, R. (r)
(z)

s.R.

loR.

sÞ

l.R.

-.325
-.191

-3.r84
-.204

o1J4

-.524
2.867

.og3*
-L.720

.912x
-L.875

I rìaa

-.547
IO.669
- trR"

,102
o"e

-.+56
-.32r

-r,r47
-.457

.552

.44L
1 77n

.629

.u7x

.414

.344x

"356#'
- lo?

P.AÁ4r

-,275

.5gB

.702

-.r52
-.r49
-.575
-,180

746.

-'140x
1.182
- lÁo*

.016*
-,088rÊ

.o59*
-.106*

_.or7*

- ^^7X
-.439

.265
Â"rt

- õ/t^1(

.009x

- Rô".)ç

.100*

-.o52
-.O{$x

-oJé9

- tr^?rç

- Aa¡x

-.044x

1 ?RA

1.104

¿.)L¿
r.236

-o JQU

- l'tÃ

-.¿vo
-.r37

.750
- ôtr?âÊ

.970
-.064x

.o2r* _.9!4
-.oo2* -.695
.769* -1.182

-.o20x -.779

QÞU.ILa

V'-2 L.R.

(r)
t/ I

(r)
(c\

(r)
(z)

(r)
(z)

')

Y
T

(r)
(z\

(r)
(z)

(r)
(z)

a¿-.

7

4.

(1) and (2) ind.icat"
tine trend variable reJpectively.

S. R. = Short-run; l. R. = Iongruno

Variables interpreted as in the context.

,ç d.enotes elasticities from coeffÍcients that are notdifferent fronn zero at/Aelow {O percent IeveI"
sigrificantly
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Ïiere estinated at the rnean to be 1ow, ra.nging from -.r52 in Ontario to -.914
in B. C. for equation (f), an¿ from -.149 in Ontario to _.695 in B, C. for
equation (2). lhese low price elasticities ind.icate that the increase (or

decrease) in demand for famíIy labor was not proportíonal- to the decrease

(or increase) in farm wage rate in the past years. However, the price

elasticitÍes hlere nnrch Ìdgher j-n the long-n'n for equation (r). It suggests

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

to the farn wage rate in the long-rrrn than in the short-run because operators

nay have enough tine for adjustment. For the parity ratio and. the farrn

machinery variables, their coefficients were significant at five percent

or Ìrigher levels ín only one region, the former was in B. c. for equation (r)
and the Latter in the Atlantic for equ-ation (e), But the signs of regression
coefficients for these two variables Ín both equations were correct" The

elasticity of fanrily labor d.emanded with respect of the parity ratio is
estÍnated inB' c. to be high, 1.788 in the short-run anð- 2.3L2 in the 1on6*

runt whích is much higher. rt suggests that a one percent increase in the
parity ratio (inaex of prices recej.ved, by fa:mers, deflated. by ind.ex of
prices paid by fa:mers for i.tems used in production) ceteris paribus, hes

been associated' with a 1.?BB percent increase ín the demand. for famiry labor
in the short-nrn period. and. 2,jlT percent in the long_zrrn perÍod, îhe
elasticíty of demand quantity with respect of the fam uachinery is, ín the
Atlantic, valued. at -r.7zo in the short-run and at -r.873 in the long_run.
This high elasticity Índicates that w-ith continuous development of land
consolidation, the denand. fcn fanily labor has been replaced by farø
machinery and thus rapÍd. migration of family workers has taken place ín
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period.s o1' ampl-e non-faïn emplo¡rnent opportr:nit L"t42 even though the retwn

to labor in agriculture has been high or has temporarily increased relative

to non-farm ïrage retrrrns.

In al-l regions except B. C., the regression coefficients of the

lagged. dependent variable were significarit at the one pereent level for

equation (t), in¿i"ating that the statistical results estimated would depend.

heavily on the presence of this variable. In other word.s, the quantity of

family labor demanded in the current year affects the quantity demand.ed. in

the succeeding yearo Ttris ís the reason why ad.justnent of fa^rnily labor to

the equilibrium IeveI of employnent should take a long period. of tine.

The regression coefficients of prod.uctivity variable or tirqe variable

were sigrei-ficant at the five or lr:igher levels in only two regions, the

Atlantic and. Ontario, For the Àtlantic region with regression coefficient

highly significantr the elasticity of labor denand with respect of the

productivity variabl-e is 1.088 in the short-run and. 10.669 in the long-rrrn.

The latter ís ten times larger than the former,

The coefficíent of ad.justnent estímated. fron equation (f) is lower

than that from equation (z). on the basis of equation (1), it varies from

.O57 to .773 among regions, whíIe on the basis of equation (2) it rarrges fron

.O92 to .g38. The d.ifference implies that the fluctuation of productivity

from year to year resulted in eliminating the d.iscrepancy between actual and

equilibrium emplo¡rment requires a longer period of tj_me.

Finall¡rr Ton Neumarrrls RatÍo shows that no autocorrelation exists in

ii,: ._1.-l

42ïn tn" atlantic region,
fron 80 thousand persons ín 1-946

the number of farm famil_y labor has declined.
to 76 thousand per:sons ín 1962.
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the residuals in all regions. The resid-uals from the dynanric mod.els tend. to

have no autocorrelation, indicating rnore ad.equate statistical rezults.

lhe sgpply function

The statistics shown in Table &( are the results estimated from the

supply funcf,ion for fanily labor. The value of the coefficient of deter-
^mination, R', is Ïrigh and. significant at the one percent 1evel in a1l- regions,

i 
with the exception of B. C' Thus, the supply function for family labor also

seems to be meaningful' However, statistÍcal tests of significance as
:

' applicable to the ind.ividual variables are not so encourag'ing. The

Tegression coefficients for the farm iuage rate are consistently positive in
I

only t-wo of the regions, and. not sigrificarit ín all regions but the Atlantic
I at the 10 percent l-evel" For the ttadjustedrt non-farm wage rate, the

' expected' sign of the coefficients are obtained jn all regions but signíficant
at the five percent or irigher levels ín ihe Atlantic only. lhe positive sign
and significance of the fam wage rate coeffici-ent, taken alonen indicates

,' that, as the wage rate has risen, there has been an accompan¡ring net retuzyr::

of labor to farms. Similarly, the negativeand significant coefficient of
the rradjustedrr non-faïm i¡råge rate variabLe Índicates that, as this variable
increased in varue in the prerrious yearr there r4ras an acconpanying net
migration from fazus. ijlith respect to the lagged. variable, the regression
coefficients were highly'significant in the Atlantíc and. the prairie, and

significant only below the 40 percent level ín ontario. The highl_y sieïúfi_
cant coefficients mean¡: that the d.istributed. 1ag noder appears to be a useful
formulation of the supply function for fami3-y labor. siui-larIy for the tine

1 ti .:..1
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REGRISSION COEFEIOIENTS, STAIIDARD ERRORS, .,ti{D mimR STATïSTï0*,I
RESIITTS FOR FAI,TIY T,ABOR SIIPPíT FINICTIONS

Region Rz Constant
I

r/-J .o
I

+1
Y

.) V-N
Ratio

Atlantic .967x 23.BOB

Quebec .95Ox z44.jg¡.

-1.207+ 2.O2g
(.eor)

-7.827xx 2.2o3
(2.øsÐ

-4.255@ r.53r
(+.ooø)

L.627 l,ggg
(z.z|e)

.¡-L-.572" L.7r7
(.2øø1

^^-@c4¿2

-L
.079'

(.o45)

.og3
\.¿2Y )

- ô?1

(.n9)

_.029
(.0+¡)

-.u)o
(.oøt)

-2r,657x
I r ^^-\\o o¿Y2 )

-20,666
(¡,a"agø)

-I1.011
Ql.++t)

-/1A <Aa
(ll.sor)

-+.\51
$.2+a)

.675x
(. r5e)

NR?
( zze\

Ontario

P¡.ci ri o

Bt C.

.962x 148.05L

.gBBtí 37,684

.4g5+ 34.334

(.+sø)

'964xç,tol)

-.o24
(.qeg)

Note: 1.

2.

7

Model is fitted with annual

Varíab1es interpreted as i¡
Ievel of significance: d- =percent; "t+ = 20 percent; @

data fron 1946 to ]-962

the context.

lpercent; ¡ç4=5 percent; *=10
= J0 percent; @ = {O percent.
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varíabler the coefficient was significant at five percent or higher levels

in Quebec only. rt ind.icates that, except in Quebec, the suppJ.y of family

labor in all regions has, other th:ings being equal, not declined in the

passage of time.

In all supply functions, the Von Neumannfs Ratio also shows that no

autocorrèlation is present. The absence of autocorrelation ind-icates that

these supply functions are ad.equate for all regions"

The supply elastieities of falrily labor r,rrith respect to the relevant

variable are sunmarj-zed. in Tab1e XXI. The price elasticity in the Atlantic,

where the coefficient was significa¿rt at the 10 percent 1eve1, is .174 in

the short-run, arrd. .578 in the long-ruri-both of then being l-ess than ¿nity.

For the rtad.justed.rt non-fa.:rr wage rate, whose coefficient is significant at

the one percent level in the Jl.tlantic region, the short- and, longrlln cross

elasticities are low, being -.Ljz and. -,470 respectively. It sug.gests that as

the ttad.justed.rt non-farm T¡Íage rate rose by 10 percent in the past, there was

a concurrent net d_ecrease of L.52 percent in famíly labor in the short_run,

and of 4.70 percent in the long-run. Those family workers rrigrated. from

farning to talce jobs in the nnarrufacturing industries ruhere there ï^ras a h-ig'her

íncorrre relative to fanúng.

The coefficient of ad.justment is low j-n those regions where agricul-

ture is more doninant, especially in the Prai-rie, and- high in the industrial
regions. It is errid.ent that elin:ination of the d.iscrepancy between actual

and equilibrirm level of employrnent requires a longer period. of time in
the agricultural regions than in the industrial regions, because farrners

in the agricultural regi-ons usually consid.er farning as a ï^ray of life an¿
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TA3I,E )fiT

ESTIT{ÀTÐ SUPPLY ETÀSTICITTES }ND COEFF]CTEI\MS OF

.ADJIISTMMN FOR FÄ]fiTY T,ABOR

VarÍable Atlantic fuebec Ontario Prairie B. C.

xt

X-
')

o

S. R, .n+ .A63x -.018,É -.011àç -.281år

If R. ,538 .068# -.05tx -.5OFt -,286x

s. R, -.152 -.OBzx -.O72x -.I65x -.218+f

I, Ro -.47O _.090* -.I25x _4.579* _.224x

S. R. -.268 -.462 -.226 .054x -.287
TJ" R. -,760 -.5O1 -.793 I.074'* -"29+

, "724 .gI7 .575 .036 .976

Note: 1. S. R, = Short-run; Tr. R. = Trong-run.

2, Variabl-es interpreted as in the context.

3* ,É d-enotes elasticities from coefficients that are not
significantly d.ifferent from zero at/beIow 40 percent leveI.
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d.o not have alternative income opportunities.

Sinilarly, the long-rurr supply and. demand. fr.¡nctÍons for fanily l_abor
(nalte &ür and rable xxrÏr) are obtaÍned from short-run supply and demand

fu:ctions by divid'ing by their correspond.ing ad.justnent coefficients for
each region' Based on the recursive system, supply function can be equated

dema¡rd' function rrnd.er equilibriun conùliions. Thus the equÍlíbrir.m enploy-
ment of fa:uily labor and equilibriun farn wage rate for family labor are
derived for each region. The reduced.-fozrn equations are included in Table
)üüV ancl lable )ü[V respectively,
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T¿3I!] JüTT

REGRESSION COEFETCTENTS AND OIEER STÄTTS'ITCAT RESUTTS
FOR T.,ONG-RTIN STIPPIT FU}]CTTON FOR F¿J,ÏIIY IASOR

: Lì:Ì,":Ì l '

:.r." "'ìì: ) i.

lrJ\¡

xr
t-1ConstantRegion

Atlantíc

Quebec

Ontario

Prairie

B. Ct

77r4Br

244.9r9

257.480

rrQ64.77B

35.L78

.244

n1O1

- aôÁ

-.o57

-66.843

-)) tr47¿¿./Jt

-79.r50

-1t232,444

-4"253

-3.725

-7.400

45.t94
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TABT,E X]C]IT

REGRESSTON COEF}'ICTENTS AI.üD OTIüR SÎATTSTTCÁT RNSUTTS
FoR lONe-RIll\T DHtrÁND FIJt\IcrroNS FoR FArrirLT r¡¡M i,,q-Bon

+".?
v")

T-J-

v
^1Reg'ion Constant

Atlantic

Quebec

Ontario

Prairie

B" Co

-+99"4r2
I O,4 ?atlaJaa )vL

-29.500

79.3r8

ro.502

3r4,442

820.Q52

336.7r7

-5.875
r8,59'J'

(r)
(z)

(r)
(z)

(r)
(z)

(r)
/^\\¿)

(r)
(z)

-l /tç.,^

-¿.ooo

- ^^A

-.J IV

-.304

1.000

-.05+

_.243

-.160

r"275

-.248

2.060
oÃo

¿..VÕ

-.270

2.263

.283

.+rg

C éITI

71 )l. JLA

-.631

.+V4

.6g9

.o57

-.LOz

-1 ?tr1

-.739

-.018

-.012

E 70/,|/'IJT

.955

-5 "2O9

-8,629

-l oÃtr

-r.511

luH

-.r+2

:: ::r.:.: :': i.::.:':
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CHAST'ER VT

PRTÐTCTTONS AND ITM]R TMPITCATTOIIS

This chapter intend.s to d.escrÍbe probable future trends in the employ-

nent of h-ired. and f¡mìIy labor ín agriculture. projection of these trend.s

is caffied' up to the year lg7). The red.uced.-fo:nr equations d.erived from

the estinated- long*flrn supply and d.emand. relations for hired a11fl fnmily
labor in chapter V will be used as bases for predÍctÍng their equilibriuro
levels of enployment in each region" the aggregation of all regions is for
Canada as a whole. Since the denand. firnctions for hired and. fsmily labor
in each region were given two experiments which ïrreïe composed of d.ífferent
combinations of causal (or ind.ependent) variables, it is necessary to set
up a few criteria as gu-id-es to select the most ad.equate d.emand f¿ncfion for
a reliáble pred.iction. These critería are:

1" The nr:mber of signifícarrt independ.ent varíables and the levels of
their sÍgnificance--on a statistical basis, the higher signíficance of the
individual regression coeffícients indicates that the independ.ent variables
x. are of greater importance in estimating the d.ependent variable y.

2' T]ne magnitude and- significairt leveL of the multiple coeffícient
of d'etermination, R2--in case two d.enand. functions have the same number of
significant ind.pend-ent variables and those variabLes are significant at the
same level, then the nultiple coefficient of deteznination i-s taken into
consid-eratj-on. The value of R2 gives the approxìmate proportion of
variability in the d.ependent variable accounted for by the ind.epend.ent (or
causat) variables involved in the function. The trigher and. significant the

)value of R'o the more meaningful and usefur is the f'nction.
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3" The size of the stand.ard. error--the stand.ard. erroï of estimate

gives an id,ea about the d.íspersion around. the regression line. The snaller

the stand.ard error of estimate, the higher ís the d.egree of congruence

between the actual and estimated. regression lines.

0n the basis of these criteria, the reduced-form equation (1) r^¡as ctro-

sen for predicting the equii-ibrium emproynient of hired labor in B. c. and. of

farníly labor jn the Atlantic and- B,C"; the reduced-form equation (Z) was

sel-ected for predicting the equilibriun leve1s of both hired and. fanìly
labor enploynent in the remaining regionso

A.

The d-istributed lag models were used, in this study for the purpose of
íd.entifying long'-run relationships of the demand. and suppl_y of the rabor

force. consequently, it is possible to compute the historical long-rrrn

equilibrium levels of hired and family elrplo¡ment from their respectíve

chosen reduced-fo:m equation for each region. This conparj_son of long_nin

equíIibrÍum level-s of emplo¡rmen,c with actual levels of employment r,rill
ÍIli¡minate dírectry the dynamics of the agrícultural- labor market, especially
ín the context of a market receir¡lng continuous impetus to change from

exogenous forces' Tt is noted that the long-run equilibrir.i:l concept j-ndicates

the quantity of labor supplied. and clenanded if agricultural fir¡as and members

of the labor force took cr.rrent information about causal variables involved.

in the red.uced-form equation and ad.justed conpletely to them. lhis concept

d'oes not involve any- pïoposition of nornative or economic efficiency at all.



i:::j:;+:i:'ìâ::::;iì"";:;í"-:;:::::.:ç':';í;:*:+:+i':]-]l;.::::.:.:].:.]:¡::]...:,-.-}.':|.''.|::*}:.í|$|

Tß
comparisons of the equilibriun lever of hired and family labor enploy_

ment with the actual levels of hi¡ed. and family labor enplo¡.rnent in the
period. of analysis are shoun in Figures 4 and 54, "u"pu"tive1y. The resuLts
indicate that, through most of the period, the actual level of hired fa::m
ernplo¡rutent was less than tire equilibriuin level in a1l regions and canada
as a whole, especiarly Ín the atrantic and. Ontario, w_hereas the reverse
was the case for t'he fanily labor emplo¡ment" rhe equilibriun l_eveL of
hired' labor enployment was hig'her than the actual ]evel in those years when
both demand and $rpply forces were at work. The d.ecline in the [ad.justsflrr

non-farm wage rate and farm wage rate was the main force whicrr caused. an
increase in hired labor emplo¡ment.

ïn view of the average disequilibrium for the entire period, the
hired labor employment was deficíent in all regions and. canada as a whole,
lhe average disequilibrÍum rat"* for the entire period Ís presented. ín
Table ÐCW.

AVERAGE DISEqUItIBRnnt RAÎE

TA3LE XX\TT

ÏN HTRTD T,A3OR MJIPIOYMMüT, 1947-1962

Canada Atlantic Quebec 0ntario Prai¡ie Rî

--Percentage--r3.06 -LB.g4 -24,O9
ôñ orl| equaA?1J Á'ctual figures are given in -A.ppendix ïx and Appendix x respectively.

A A 
Yv¡/vv v+ v çúJ .

--Diseqlr:i1Íbrium ïate is measuredÍlibrilä f"+"i_"f emnlnrmo-* ^*^, .,?" the percentage discrepancy between
lff";_åï,îliåï*,il"1*îf , :*l*r* ïIiË jffi"liï:iJi%.ffii:ffiffi :î,i

:.,ìt...:

point or ti.ne, with equilib;i"å*örffiu"i".3"ü3rojiål
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The numerical result illustrates that the actu-al hired. l-abor enploynent i.n

the Atlantic and Ontario regions was seriously short as compared. with their

equilibriun leve1s. lhe average d.isequilibrium rates ,¡teye -24.O9 percent

Ín the Ontario region and, -18.94 percent in the Atrantic region. This

sítuation may be realistic because the najority of farms in these tT^To

regÍons were operated. on a part-time basis, The farrn income was often

supplenented. by incone from oUrer t¡rpes of activity such as logg:ing, fishing,

a^nl trapping ín the .A't1antic, and trad.e, finance, and. manufacturing ín

ùntario. As the size of farrns becarne larger and. larger ,+5 tìt" more hired.

labor would be needed accord.ingrU.46

rn contrast to hired labor, the actuar levels of farniry labor

ernploynent were in excess of the equilibriurn levels in all- regions and

Canad.a as a whole, especially in the Prairie and- Atlantic regions, through-

out the analysed. period.. lhis si.rrplus of faruily labor in agricultr:re fu1ly

reflects tkre d.jfficulties in nobility and lack of job opportunities in non-

agrícr.l.lturaI industries. The average disequilibriun rate for the entire

peri-od. ín each region and canad-a as a whole is showr in Table xJc\|lI.

45S*" Appendix

465** Appendix

XI"

XII.
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TÁ3LE XX\NI

A]¡ERAGE DISEQIIIIBRTUU RATE IN FÁIIIIJY TABOR Hi[Pmavtn{T, rg+7 -L962

Canad.a Atlantic Quebec Ontario Pr.cir-ia I õ +. ua v a.

JO r Yl-
--Percentage--.5r 4J3 )Y.ó! o"o

xEstimated on the basis of red.uced.-form equation (1).

Anong the regions, the highest average djsequilbrírim rate, 3g.Br percent,

ffas in the Prairie where fanily labor employrient constitutes a Tuigh peïcen-

tage of the total farm labor and- there were scarce non-farn job opportuitities
so that a largtå qr,rantity of surplus fanily Labor was expected as the

application of farm nechanization d.eveloped. The second. h:igh average dis-
equilibrir'rn rate, 2I.53 percent, ï,.ras in the Atlantic region wheræ non-fann
job opportunities were also not plentiful; the continuous deveropment of
farm consolÍdation, accompanied. by the application of mechani zation, naturally
resulted in the surplus of family labor. The average disequilibriun in
fqmily labor employnent also happened i.n other regions, but was not so

serious because there T¡rere more non-farm job opportunities.

Since

considerably

fo,r,scast the

fornulated in

the future enploynent of labor resouïces will be influenced very
by those ¡thich preceded. it, the logical step in an attempt to
future is to base the forecast on the past and. current trends
demand and. supply relations. However, it is realized that



,8r.

errors nright arise fron failure to includ.e some non-economic variables

relating to future structural changes in specification of labor ¿enand. and

supply relations. These non-econonic variables falling outsÍd.e the realm

of time series measurement u"ill possibly have arr ínportant bearing on the

employment pattern of labor resourcesp Therefore, it is necessary to make

the following assumptions on which the projections are nad.e"

1. The observed, rate of change in the basic parameters prior to
1962 ïù'i11 contj.nue to be carried. up to the year Ig7O.

2. there r¡¡-i1l be no particurar econonic, po1Íticar, or social_

upheavals to dÍstort the normal situatíon of far,o labor emplo¡nrent.

trtlith these assumptions, it is possible to rnake projections of hired

and family l-abor reqúirements for 1965 anð,l97o by extrapolating the trend.

variable of time (t) in certain t¡rpes of function which are based. upon the

d'ata fron 1946 to J962 in different regions, Table rlnIIII presents the types

of function to be used to fit the 1946-1962 data of each variable.

TÁ3TE )OilÆII

ÎÏPES OF FUiVCîTON TJSED TO FTî V¿.RTOUS VARTABTES ]N DTFTERN\TT RNGIONS

Variable .A,tlentic Suebec Ortario Prairie B. C.

ïr.

tr.

I,

r.

T.

r,

1¿l

¿

Y

X,
4

X-
I

ï,.

qD

ïr*

T"

I.
ED

lr"

lr.

r,
l.

bt; S.R":I=r+bt+ cu[t where t is tine.
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By using su-ch curve-fÍtting, the regression coeffioients for time

(or trend.) are of a ruinj:num varÍance and. w:ith a high leve1 of significatlce.

Thus, ii is possible to have híshly confid.ent arid reliable projected

results, ceterÍs paribus, since the trer:ds may be regard.ed as the bases for
projections.

Table ffirx s'r¡narizes the projections of farn labor requirements for
i 

^a-l-9b5 and. f97o which indicate a sizeable reduction in at1 regions. In Canad.a

as a whole, the projected. family labor employnent is 4r3 thousand. man-

equivalents in 1965 and 294 thousands in 19T0, or about lB and 42 percent

declines respectively as compared to the 1962 level-; the projected hired.

labor employment is 118 thousand. man-equivalents in ]1965 and 114 thousands

in 1970, or approximately 18 and 14 percent íncreases in the respective

years. The anrrual rate of d.ecl-íne in fam:ily labor r¡¡il1 be rnuch higher in
the eight years following l-962 t'han that experienced during the 1946-1962

period.. In view of the decline in anriual absolute m.mber, however, the

former r,rill be snaller than the latter. For híred. Iabor, it is projected

to be moderately increasing, with an annual rate of 1,g percent in the

period ftom 1962 to 1970. This would. 1ike1y be the case because of the

conti-nuous economic d.evelopnent on the one hand. and the consolidation of

farms on the other.

0n a regioiral basi-s, the projected. family labor is to decline about

91 percent in the Atlantic, 65 percent in Quebec, 63 pereent in Ontario,
'l 6 nornani in Èha Þøo;-i^ --,i trf *^^-^^--¿ -.-- n ^ 

!¿/ yçrwsa¡u ¿r¡ urrs Prairie, and 56 percent in B.C. in the eight years after
1962" -Among the regions, the Ïr-ighest percentage of decline in the Àtlantic
would be mainly due to the continuous d.evelopment of lancl consolidation
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accompanied- by the extensive use of machínery and- of other ty¡res of activity
such as logging, fishing, etc., which can absorb a lot of surplus family

labor, while th.e lowest percentage of d.ecline in the Prairj-e woul¿ be possibly

because of the lack of non-farur job opportunities, It is quite consistent

with the trend-s in the analysed. period.. For hired. labor, it is projected. to

decLine at a moderate rate in the Prairiê arid B. C. and to have no changes

in Suebec; whereas in the Atlantic e:rd. Ontario, it is projected to increase

to 26 arid 40 thousand. nan-equivalents respectÍvely for 19TO as compared. to

10 and- JJ thousætds in 1962. The increase in hired. labor can be explained

with the salne reasons as for the d.eeline in fanily labor in the Atlantic

region. Hired. labor is projected. to increase in Ontarío, 1ike1y also because

of the developnent of non-agricultural activities such as trad.e, finance,

manufacturing, etc.

If these pro jections lilere realized, 199 thousand. nan-equival-ents of

farm labor would. likely have to find. jobs in other Índ.ustries during the

period fron L962 to 1970. 0n an average, off-fazn nigration woul¿ amo¿nt

to 25 thousand.s aruoually"
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CHAPTER WI

CONCIUS]ONS AIID RXCO}N,ÍMIDATTONS

i..:.: The analysis of hired and faníly labor narkets in agricultr:re by
;:::'.::'

using the regression approach brings forth the following conclusions:

1o The d.enand for hired labor was apparently not responsive to the

farm wage rate in all regions, but it was slowIy responsive to other
t.., 

.,

,',"." vaniables Íncluding the parity ratio, fam machínery, and. prod.uctivíty"

t",,. , On the supply sid.e, hired. labor al-so was not or less responsive to the.::._.

variables considered. in all regions, w'ith the exception of the fann waEe

Tate in 3. C. and the ttad.justedtr non-fa:sn wage rate in the Atlantic. Both

I varíables were statistically significant at the 10 percent level. ThÍs non-
',

, response or less response implies that hired. labor did. not play an important

role Ín agricultural production in past years, It was not ímportant, partly
l

because hired. labor constituted. only a snall porf,ion of the total farm labor

emn'lo¡ment!7"oA partly becau-se most of the hired labor was employed. on a

part-time basi-s' In 1961, for instance, the paíd. year-ror.rnd. fforkeïs, as

,;'j,r' percent of the total hired- labor enploynent, were: 28 in the Âtlantic, 4l- in

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

.. 
. 
'.': L-t1

: a whole, ,-

2. In more thæ 90 percent of the cases analysed., the priee elasticity

of d.enand. for fanily labor was negative and. significant in all regions, with
ì.t1,:'r:.:: the exception of the Prairie, where the agricultural industry was d-oninarrt

L7"See append,ix XII"
llA
-t_ensuq._-g{._ç_Ê4qdg, 196J , Doninion Bureau of Statj_stics.
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and. the family labor enployment constituted. a high percentage of the total

famr labor. The negative a.nd highly sígnificant price elasticity suggests

that a one percent increase in the farm wage rate is most likely to bring

about reductions in the d-emand. for fa¡nily l-abor at varying d.egrees in d.iffer-

ent reg:ions. The price elasticity of d.emand. for farnily labor was low in the

sho:rt-run and. much higher in the long-ru-n. It was so because: (1) Habit

and. inertia are ímportant eomponents of farm operatorst behavior, (Z) ctranges

in the farrn wage rate nay be consid.ered to be only tenporary and the costs

invoLved. in adjustnent and re-ad.justment nay more than offset the gains froin

maintaining a continuor.rs position of eqrrilibriun, (l) certain resources,

includ.ing the organ:ization of the firmn are of a d.urabl-e nature. Ad.justnents

in the d.emand. q;antity for fa¡id1y labor may be d.elayed. because of conplenen-

tarities anong these du-rable good.s, *t¿ (+) prev:iously sígned. contracts rnay

commit a farm operator to a gíven production patùðq,n despite the fact that

the cwrent fa:ni wage rate has changed.o

The results also show that the j-ncome elasticity of demand. for farnily
)1O

labor-' was signíficant at the five percent level or higher leveLs in B. C.

only, while the cross elasticity5O of deni¿nd for fa¡niIy labor was significant

at the five percent or higher leveIs in the Ätlantic a,lone. These two

èlasticities Ïrere estimated. to be high in tire short-nrn and even higher in

in the long-nrn. The demand. for family labor in B. C. was highly responsive

to the parity ratio because the d.ominance of d.airying, market gard.en-ing, and

49ïrr"o*" elasticity here ís d.efined as d.emand. for famiLy labor with
respect to the parity ratio.

50C"o"" eJ.asticity here is d.efined. as demand. for family labor with
respect to farm nachinery"
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fruit gror.nring activities require Ïr-igh labor inputs. lhe demand for family

labor in the Atlantic was h:ighly sensitive to faim roaehinery because of the

continuous d.evelopment of farn land. consolid.ation that need.s to accompany

the applíca.tion of mechanizatlon by which a lot of faruily labor can be

replaced. trrlhile the high price elasticity in B. C. ind-icates that a given

pereentage rise in the triarity ratio is associated. with a larger percentage

increase in the d-emand. for fan:ily labor, the reverse is the case for the

high cross-elasticity in the Atlantic.

lhe elasticity of d.ernand. for family labor with respect to the

prod'uctivity was significant at the five percent or h:igher 1evels also in
the atlantic on1y. rt was estinated to be elastic, 1.oBB, in the short
run, and highly elastic, LO.66g, in the long-:un" This rnay be due to the

fluctuation of the productivity so that farn operators dare not ad.just their
d.enand. for family labor instantaneously,

0n the supply sid.e, however, both the price ei-asticity and the

altezvrative price elasticity of fa,miJ-y 1"bor51 ï¡rere consisteni:- in sign

,'.i, with a prÍorÍ expectatiorr"52 in the Atlantic onry, and they were significant
a.t the 10 and five percent levels respectively. The suppry of family labor
i^ras responsive to both the farrn wage rate and" the 'adjuste¿r non-falu. wage

rate in th-is region because other types of actir¡ity such as logging and.

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

'ialternative price elasticity here is d.efined as the suppry of fa.milylabor i,rith respect to the ,ad justedrr non-farm *áãu- r*t".
52tt * gigr" of the eoefficients of variabre in the supply function,based on g Briori expeetation, are expected to be; \, orïil ;;'*d x6> o.
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3^ The adjustment coefficients T,rere much higher for hired. labor

than for family labor. Tiris ad.justment coefficient indicates that a cer-

tain percentage of the discrepancy between actual and. equilibririn leve1s

of employm.ent can be removeS. in one time period, The higher the value of

the adjustment coeffícient, the more rapid- ís the rate of ad.justrnent to

the equilibriim level of emplo¡rment, The results suggest that famil_y labor

has been slower than hired. labor in ad.justing to sustained price changes"

It may be true because family labor usually constitutes a high porcentage of
the total farm labor and they have d.ifficulties in d.isposing of their fixed.

assets.

The rate of adjustment was d.ífferent a.rnong regions for h:ired. and

family labor. The ad.justment coefficient for both supply and. d.emand. for
family labor in the Prairie regionwas particularly low, being.o9z and .036
respectívely. It inplies that the eliminatÍon of the discrepancy between

actual and. equilÍbrium levels of ernploynent requÍres a longer period of
ti:ne.

4" The pred-icted- equilibrium 1eveI of h:ired. labor employnent was

greater than the actual level- through nost of the period. ftom 1947 to 1962

in all regions and Canada as a whole, particularly in the Atlanti-c and

ontario. rn vieir of the average disequilibrir.m for the entire period, the

h:ired. labor emplo¡nnent was also deficient in al1 regions. The two top

average disequiLibrj-um rates were -p4"09 percent in the CIrtarío region and

{8.94 percent in the Atlantic region" lhís situation may be realistic
because the najority of farns in these two regions Trere operated. on a part-

tirne basís. The farn íncome r4ras often supplemented. by income fron other
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t¡rpes of activity such as loggtng, fishing, and trapping in the .A.tlantic,

and trad-e, finance, and manufactwi_ng in Ontario, Moreover, the emplo¡ment

of farn labor in agri-culture i,ras subject to a high degree of seasonal
-,.,,t.-i::- 

variation.?2 The m.rmbe,r of persons employed in the peak month of August

Tras more tha.n one-third. higher than ín the slack period in February.54

Judgrng fron thís point, the shortage of h-ired. labor 1¡6ulÄ mnc* f.ir¡^rr"- - -a- vvvu-¿q ¡r¡wÞ u ¿¿ÂYIJ
. :.4

',i.1 occur d.wing the nonths of peak activity.

.,,,',,', 5. In contrast, the pred.icted. equilibrir:m level of family l-abor

was still less than the actual level throughout the period- in most of the

regions and Canada as a whol-er even though it has d,eclined steadily. The

lr-ighest average disequilibrium for the entire period was found. in the

Prairie and the atlantic, being surpruses of 5g.Br and. 2L.53 percent

, respectively" The surplus of fan:ily labor i-n the Prairie would be possibly

I realistic because it constituted. a Ìrigh percentage of the total farm labor
and there T^Iere scarce non-farm job opportr¡nitÍes. In the Atlantic, the

high percentage of surplus farnily labor wou1d. likely result from the

"i't' 
contÍnuous d-evelopment of farm consolidation accompanied by the appl-ication

::t.' l:

,,:,,,', 
of nechan:i zation- Generally, th-is surplus of fa^mÍIy labor in agrj-culture

::: fuI1y reflects the difficulties in mobility and the lack of job opportqnities
Ín non-agrícultural industries.

6o Extend.ing ].947-l'962 trend.s, sÍzeabre red.uctions in farm rabor
:-. -'

;: emplo¡rment in all regíons are projected for 1970. In the eight years after

--See .A.ppend.ix XIII"
t*cf . d.ata fro¡r lrg|j to 1958 inclusive, @,Doninion Bureau of Statistics.
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1962, in Carrad.a as a whole hired. labor is forecast to increase by 1{ percent

whereas fanrily labor is projected to decl-ine by 4z percent. rt Ís quite

consistent with past tend.encies if farn consoLid.ation and the application ,.;,:.,:,

"¡:-t:;'of farm mechanization continue on one hand., a¡rd, the development of the

general economy accelerates on the other"

0n a reg:ionaI basÍs, the highest percentage of d.ecline in fanrily 
,,.:,i;;

labor is projected to be in the Atlantic, Quebecr æd ontario regions, where .'1ì;'

there would be plentiful non-farm job opportr¡nities to acconrnodate faru ¡,nt,:

labor ruigrati::g from farning. Tn vj-ew of the decline ín the absolute number,

the three regions with the largest emplo¡rment of famjly workers, i.e.r
Q¡'rebec, Ontario, and the Prairie, account for about 82 percent of the total
d.ecline in the eight years after 1962.

For h-ired labor, it is projected to be decliníng j-n the prairie and .

B. Co regions, increasíng in the Atlantic and Ontario, and constant in Qu-ebec,

during t]ne a962-I970 period.. All of these predictions are nearly compatible

with past trend.s"

In view of the foregoing conclu,si-ons, some recommend.ations nay be i'::¡,,,:,,

rnadet . .. ,

1. Judging from the non-significant price elasticities of the hÍred.

Labor supply in the Atlantic and Ontario regions, mod.est efforts through

fann programs to raise the fazrn wage rate w-í11 not materially attract nore

hired labor available in these two regj-ons. rn order to increase the supply
quantity to meet the deficits, policies may be focussed. on some non-economic

aspects such as furzrishing adequate housing, provid.ing fringe benefits, and

linÍting working hours, etc.
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2. Price elasticities of d,emand for family labor were low in the

short-rnn and much higher in the long-zr.rn, Thus, programs to raise the

,., farm wage rate, in terrus of resid.ual farn income, on the long-tenn basis, .,.,,.,
. :.'t: :'..,t.. 

- :,..::-::.:;'."' nay be effective for off-farm migration of fanily labor in aLl regions.

3. The measures reqr.i-ired. to increase the mobility of farn labor

generally incl-ud_e the foll_owing: . j-': -. -. .. _

// \ 
-: 

:-i-.::,,,, (") More vocational education is need.ed in order to Íncrease the ',',,,',

,1,,1., skills of rural youth in non-farm jobs and to increase their und.erstanding ,:,',..,,,.,,
:i:-:

of the total economy and. of societyn

(¡) More adequate information about non-fann job opportunities

should' be available. This infomation should be of a general natu-re, dealing
I with the leveI of earnings in various jobs and oecupations in terns of

,l probable life-time earnÍngs, the type of training required,r md the capacities

i 
required 

,; î:"ï""""J"':î-;î:::;"", ernplo¡ment agencjes should

be in a position to help ind_ivid.uals locate a su:itable job.

;: (¿) SubsidÍes or loans may be necessary to help farm labor move ,1.,,,.,,,I. v¿ ¿v4¡Þ lrøJ uE ûsç('ÞìJ¿¿r? La nelp ïaÏm laþor move 
,..,,:.,:ì,.

,, to non-agricultural sectorso : ..:'.:;.::
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APPTIIDIX I
CHAIVGES IN r0[At A]ID RIjRAI pOpUtaTION, -a]ID RIIRÂT, AS

PERCTNTAGE 0F TO[.A.L, CAI{ADA ¿ïD RIGIONS,
1901-1961rÉ

Canadaa At1antÍc Quebec Ontario PrairÍe B. C.

1901 Total 5r37I
Rura1 71357

% 62.j

1911 TotaL T pOY

Rural- 31934

% 04.6

I92I Total-

Rural

%

-¡Ihousand.s of persons--

894 11649 2rrj3
672 995 L,247

75,2 60.3 5'l "I
%e 2,006 21527

637 rroSg lrlgg
67.9 51.8 47,4

420

71 Ã

Ir32A

É,À n

]-79

RO

49"7

707

'rRo

Áo.1
Tva¿

2,16t 21934 11956 525

11038 rr227 rr253 277

44.o 41.8 64.1 52.8

I93I Total IOr377 lrOO9 ZrBTj 31432 ZrSj+ 6gj
Rural- 4rBO5 628 IrO6t Irjj6 11468 500

% 46.7 62,2 ?¡9.6 7B.g 62.4 +5.2

I94I lotal 11100? j,rt}O 51352

Rural 5 1254 695 Ir22Z

% 4i.7 6r.i 36,7

I95L Total 141009 Ir257 41056 41597 21548 L,I65
Rural 6 1068 76+ Ir527 IrB44 Ir3O5

"/" /17 7 G.^ a-f)a) vV.V 32,7 4O.r 5r,2

B'TBB 11000

4,4.76 670

5O.5 63.0

3r7æ 21422

11449 rr4g8

38"3 61.8

818

7f7 /l
JIA

/lE .7
a/c I

+7.2
x96L Total :.:Br23B rt4y':o 5 r25g 6 1236 3rl7g :.x62g

Rural- 7 1169 Eæ Lr359 2,615 rrzrL 847

76 1g,i 57.J- 25.8 4r.g 7B.L 52.O
*source: C"r¡sus oi C

*795I-1-96I 
ínc1ud.es Newfound.land, and. all years includ.e the yukon andIIorth lrlest TerrÍtori.es 

"
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APPENDTX IÏ

¿.GRïCULÎIIRAI Trll.BOR FOPCE, CAIIAD¿{ -AJ\D REGTONS,
1 qol -t 96r*

A¡ßruAI ÄVEP.AGES,a

t.).::..

Year v4¡@uo Quebec Ontario Prairie Bo C"
'Ìa

J{ïl-antl_c

--Thousarrd.s of persons--

1901
1911
L92t
LY)I
L94T
]-946
l qdi
I O/4R

10/o
1 oEaì

1951

1 q6r
I Otr,4

1 0ÃÁ
'r oÃ7

r959
1960
196I
l-962
1A6,2

'71'7
a7A

I ô?trL'VJJ

1r128'r ôR/
1,191
rrr25
1 1.\^J, f,VV

L'vvJ

I1023
aA7

AA/1vvT

7Rl

75r
725

Áor
Ê.Ân

12q 1A6
114 2O5
11A- )1R
108 228

^avo ¿))q4 2'7A

86 253
82 246
82 243
79 255
62 27r
6q )ôAÇvJ

57 2o3
5L 2r5
+9 r74
50 l.:66
ÃÃ 1nz
)J JI )

58 165
ÃR -1q.7
lv L)l

6R lZO+JJ

58 r42
A'7 1?.Ê
Tf L))

3V r27

7ô6,

)vl
294

¿lv
721

)vL
29o
¿Òo

22t
25+
)7R
2r5
loq
1'ttr.
1'7'.7

180
1 Â-7!v¡

IOI
tt2

Rô

283
)t+
AA7

L21

AJL

++o
A7Ê,a)J
,4 nÃavJ

)I I

7Aã
/Îv

277

72¿,
7^n
2qa
¿Õ(f

¿Õ¿

)oR

1^

AAT-r

42
71

7AJA

7n
)l

/Y

¿Õ

27
2L
/4

)t
¿o

/Y

28
20

*Source: Ninth Cgnsus of Canada, and. L,,abor Forcq Surveys, Dom:inion Bureau of
Statistics, Ottawa,

uArrurrg"u for 1955 to 1963 are based. on nonthly surveys, rrhile before
;..i L953 averages are based on quarterly surveys. 1901-I94.L aïe census data,

þNewfound.land. included from I}DO.
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ÁPPENDIX Iil
ro[ìat LA30R FORCE, CATVADA A]D RIGToNS,

I Oô1 -r qÁ?tÉ
rrv¿ ¿rvt

I

ÁNMTAI A]¡ERAGES,*

Year Canadab Atla::ticb Quebec Ontario Prairi-e B, C.

-4housands

5t2
âqz

781
LrO22
1r189
1 2'ÀnLr))t
1 7trnL, JJ I

] ?QtrL, ./v¿t

r1423
1 AZZL,IJJ
7r462
rr5o4
lr¿Jv

!r)o¿
LrJJ!

11615
r1675
1 n7^L, l)v

L1752
r1796
1r812
IrB41
I,892

of persons--

1 qô]

1911
19?1
'r o"l
1A/t1

1946
L947
I O/R

]-949
r q6ô
r oÃl

r952
r oÃ?
1 0E/
I qhh

1957
1 q6Ê

I qEq

1 0Ãô

1961
1962
]963

rr7B5
2r724
7rL64
31922
A 1A6,atLJe

+1829
41942
,4 ORR
a, ¿ve

tr 
^trtrq 1Áz¿rLv/

5 1227
5 r32+
5 1397q Aa7¿ raJJ

5 16].:0
5 1782
6,^7v rvvr
6 rL27
o,¿¿ó
6r4O5
Á trrÊvtJLv

orouÕ
Ê. n4-7v9 | )l

302

3ß
<tr.1
260
L1q

428
+¿o
L27

5L2

ÃôÁ
AOA

1tl

\/)t l

tr'A'l

J11
qq?

Jv ,

.1,92

Á^^

ov¿

r2+
99r

1r117
L1346
1 /4ÃÃLr-rJ)
r1702
rr75g
Lr([o
l Q] tr
L,vJ)

I1826
I R7n!tvtv

r oô.eL' Jvv

Lrg48
¿ rv¿¿
2ro59
2rr47
21234
21255
¿, ¿Yv
21367
) 407ÇrJ¿/
2r4I2
2r464

Q1

¿vo
220

71L
406
/l)n
l'q I

/1?'4

1Jl

L/9

471AJL
AAâì'Tv
AAA

46L

trrìz
6UR
qF,)

)o¿
tr''7 At t1

)YY

't7/l
I LJa

Ê,Àa

Ê,oAvJv

xuhVJJ

õa^
vvJ

^a^JVJ

' o71
JI*

968
Jt)
^F1Yî |

o/R
JP

OÁ/1Jva

^FaJ)v
o/oJTJ
^a^JVJ

o07
JJ I

1r015
L1046
1 ltTlrtvr¿
I atoo
-'"JJ
1 1?trL t ¿-/J

1 'ìEÁ
L, r./v

1 1Á'7.L,LvJ

#Source:
of

Ni-nth Census of Canad,a, and. I¡abor Force Surveys, Don:inion Buïeau
StatistÍcs, Ottawa"

â0.-^*-^^^ €^- r arlz L^ 1^ra --,riverages for 1953 to J.965 are based. on nonthly surveys, while before
1953 avevages are based. on quarterly surveys" 1901-194I are census datao

"Newfound.land íncluded from 1950"
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ASPMVDIX ]V

pERcEninAGE DrsrRTBUTroñ oF taBon FoRoE /${oNG pRfNcrPA"t' coMPoNEI{TS,

OAIIADA At{D REGToNS, 190L-1961åÉ

9**
d
at
H

A

otal labor force*
cuitural

Classification

i.:' .

ade arrd Finance
acturing and. Mechanical

onstruction and lransportation

ervices
, Loggingr Físhíng and TraPPing

o.r{+
cd

+4

otal labor force

anufacturing and
rade and Finance
onstsuction and

cultrrral

Íng, Logging,

r901

o
¿v

otal labor force

IvlecnanacaJ.

Transportation
Fishing and Trapping

cultural

]ôn n

40.2

YrO

4,0
23,8

I ôl^ì a\

A1 A'f¿ .'t
11.2

o?

éZ tA

1ôô aì

1Q, fl
Jvt ¡

^,|-rô ô
L,7

1) tO
.'

1911

rad.e and Finance
oostruction and

acturing and.

rôô rl
747
1Z ?7

XI

1t AIf ET
Ã:t

1[ t4

?tr1

Ool

'r? Fl

24.9

ctA
Ll.)

rn o

5-2
28.7

\e-
rrices

^ T ^--inm6 t !vóÉ+rró t

L92L

Ivlechanical

Írarrsportation
Fishing and- TraPping

100.0
2a 17
)L. I

1)A

11 /

).1
côl

100"0
)1.ö
9,2

11.2
rar Á

¿ö.1

100,0
Ll ¡a
1Á n
a7

111 t1

2.4
zz^

100,0
26,7.
r? 

^ 
f

10.1.
1rn¿¿:'!;(-

L.7
)¿.¿

JUU.U

Ê?
aÁ
1Fl
Lt I

2)1

100.0

10.9

Lra/

12 p.

-Percentage--

L9+L

L00.0 100.0
2B,B 25.8
12.6 ]]6.9
9.0 B.B

r2,5 r2.5
3,8 4.9

33.3 7L,1

l-00.0 100,0
30,6 26.0
8.2 10,0
17 . .-t á.I e L f e u

11 R r? R
¿¿.v Llav

'rr ô 1z^¿rrv Llav

3L.+ 29.O

100.0 100.0
22.3 2I.+
r5"4 2O,4
9,1 B.+

r? ô 1< ÔLJav +J.v

2.7 4,L
37.5 32.7

o.rl
Fl
'rt
Ëï
Êt

taL labor force
cultural

1 q51

acturing and. Mechanical
and Finance

onstruction and. lransportation

ervr_ces

100,0
1Á ô
la o

10.1
19tr.

7qn

]aì.\ 
^1/t a

12.5
9.2

1a 4

12.0
J/ 

' 
L

'r^^ 
^JVV. V

17 a
L).L

22,r
9.2

aF ô
L/ lv

-fr

ea^,o.\-,

1^ A

t2, 7
..1 .t rì Ã

1- a'L) 
oQ'

2.2

Inaì Õ

77
o?

10.0
12 llL).+

¿..v
<rì ô

6,2
rÂ o
11 n¿¿.1
10.9

I pz
7an

1961

, ï,,ogging, Físhing and îrapping

otal labor force

l:,4

,, 100.0 ,.100.0,

, ,'49i.6 .. | .',-3!.o'
r" Kq?¡7.:R.:ir,:-r',' : -t"l .,.1 

.',

. ¡f t\1 ._ 
¿l a ft' :";6.9;,,... ,- 8;6

, '10_+ ll.r5
1^ 71rav Ja&

25.O 28,3

100,0 100.0
r^-
lJa I JLaJ

5,2 5.3
5.2 7,5
8.2 11"1
r"5 2.O

ô^^^^f.U¡1 11¡O

l-00.0 100.0
L2.3 Lz.I
11.1 1O,2
9.^ Anvav va I

l_6.0 16.5
23.6 ]-5.6
28"4 36,9

icultural

10.0
16. r-
1È,'A+¿ r-f
l? o

2.8
42.8

100.0
nÊ,

L4,2
1ll É,LT' J

44.1

100,0

1A Ê,

Zo I

100.0
.,'."1 12:
1tr'A+vtT

LO¡)
'11.;g

l-17
4.4.5

100.0
24"5

Y¡1
-l/i 7

!¿.¿
1^

38.2

]ôat ô
+.r

1A A

1na

l4,.+

AAR1l'av

onstruction a¡rd
e and Finarrce

türing arrd

rv]-ces
, Iogging, Fishing and" Trapping

Mechanical

Trarrsportatíon

"Exc1ud.ing the Yllkon and. North l¡lest Territories. Newfound.l-and. includ.ed only in 1961.

100.0
22.7
]..6.6'
1^ 

^
L7.9 ...

¿o¿

5+.6

100.0
AA Ê,

7.'l
9'2
2.3

100.0
14.4
II.4
Lo.2

. l_6.0
10,8
37.2

100.0
18.6,
é1tI

. g.T
13;1
41

//aa

100"0
49.4
7,1

Yçé
l.Y

24,5

100.0
-t7 

A

15,0
tô tr

r).o
11.1
7/l A)a 4a

ii::¡1,ì,¡i:i:
,iì:ilii1:rj

,:r,i,.':ìii
,;ìl, i:ii.
1 

.: 
i.r'ì'.ir1

iir:::1.:i:

,;,: ì : . ¡: ...i

:..: ,:ì

ro

'ri i,,:;:,
:'.. :.,

.\"t,.
i 1 ,. :1..

',:Ì:;' 'Í
r¡1r '. ,l:il;.. I
iii, i



APPU{DTX V

IECTIAI:IZATION IN AGRI0II¡TIIRET cAl[AÐA A]TD REGIONS, ]gSt-]96I7

Y>

Year Canad.a Atlantic Quebec Ontario Prairie Pñ

1 0?1

t94t
I95L
1 OEÁ

t96L

T93T
]-94]-
L95I
l q6Á

L96I

I97I
]-941
I qql
1 0ÃÁ

1 qÁ1

1g?]
'l o/l
I gE]

LY>o
l q61

I O?1

194I
I q6l

tY20
1961

6

7
tv
2A

¿o

2q

2I
lq
¿¿
1B

I
v

lr
lo
2I

z
5

12
T6
'tE

'L

lc

l(
1

¿

)¿l
?1 tr

))v
352
<trQ

105
160
400
500

48
77

loÁ
277

302

u
lq
9T

r77
156

Autonrobiles (in thousands)

27 126
27 r2g
+2 115
53 117
56 111

[ractors (in thousanas)

Motor Trrrcks (in ttrousanas)

Grain Corqbines (Ín tnousanAs)
]a

;
-t^

1'.7

Electric Motors (in ttrousanas)

l^

l6
1Á,

1

l6
1'7

21o
6ls

7Z 105
54 136
71 150

X
x
l_
'l
L

1

1
a
+

-t7

4
4
a

12
T¿

2I
43

114
]..62
186

'15

1B
L2

)ö

1'<7

128
1L1

¿7J

82
'r13

27'7

276
/Y I

b

Y

X
I

4
5

53

¿v¿

10
40

r40

B

45

73

't

4

Y

1ry

9
1B

79
TT7
r27

1q'7

*Source: Census of Canaãã, 14
*less than 500.

b-
l¿êTO e &

tt-Data not available,

DomÍnion Bureau of Statistics, iTTawil
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ASPMTDTT 1rI

rNc Ollm Er,ÁLsrrc TTY c OEFFrcrmirs FOR SELECTED AGRrcurru'Àq,t
PRODUCTS A][D CONSU}MR PRODUCî CTASSES

Prod.uct (Proauct Class)

::. All cgrealso ...t...o. t.Ç.er..... .......t.t.o.t.............r.r...
â

¿l9q lug4uÈ; 
'a a aoaa c.t.fo9.a.a.)oa. a ¡¡ o¡ r d.a...a.r.....a.r.a. a...

Composite dairy prod-uctsa ........,.. ...c.,....
PoüItry meatsa ...... .......r.r.. r........r.c ....,o........¡

t
T ^+t-. ^^*!vuuuvv . a.faôaþa a. ca a.aa a.aa a.aa aôa. aaaa raaaa.a aa.a.r.a.a. a. aaca

Tomatoesa ó ?... â . r. ... . o . t... .... r.. ... | ........... . . e....r.... o..
h

Food-" t..?. a...ô......a..r....oatì...o.............. ...r.r..
h

flol'lsl-ng 
' o 

". a t. o a. a. c. t . . . a . a . i . a a o r. . a G j..... r. . ...... . . .. . . . .,.
1^

v¿v ursr¿6 . c . a . c . t . I . a a a . a . Ç . a . a a a . ç. e . . . a . ¿ . Ç a a ò . a a . . . a . a a . è a a . | , I
1-

Automobile a"i1d travel" .. . . . | . ., . .. . . . . . . .. . . .. . . . ., . . . . ., ¡, . . . . o ¡

Recreationb
.lL, Ed.ucation"

atataaaaaaaaaaaaao¡aaa aaaa. a aa a a aa..aa a a a a. aa.aaaaarar

a t a a a t ar a a a aa aa a. a a a a a a a a a a a a a a aoa. a a a a a a a a

Coefficient

- ¿.))

¿- Õ 7/l

r-ô?ô

+ 1"12

+ 2,09

+ 1.14

+ 0.50

t- 0.80

J. 'l ôal

.L I Caì

+ l.ou

I*Soi.¡rce: 
M._ l: BecHord., Consumer Deman4 fof Àgicultural Commod_ifies in.Çan+d.a, unpublished ph. D. J?6+,

These estimates are based. on 1949 to 1962 áata.
L"source: R. P. Irfack, rrhe Direction of change of rncome ald the

Consunption Function in the United. Statesrrt Review.of Econonics qnd Statisti-cs,3oz239-25B,194B.lheseestimatesa""úas@SeSrrrvey.
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ASPENDIX \ÆT

INDEX OF PER C¿.PTÎA rUCgI-'i1.] CAIIÁDA A]VD REGIOI'-I, T926-1962*
\1935-7939=100)

h
uanad.a Atlantic Ontario Prairie a nG

l-926
t927
T928
1929
'l qcat

l gc]

L972
1933
1QZ^

L935
I O"Á

1q47

'l o?o

]-940
1o,4'l+¿1¿

7942
]-943
1AA A¿J7a

1 OAÊ
.I OAA

1947
1A/tA

]-949
1950
T95I
r952
1 qã"
1 ARÀ

J.957
1958
r959
1960
r96t
1962

100"1
l^Ã 'l

11^ ?
lôÊ ?

100"8
gr"7
Â?l

llol

J1¡1
a/l n
JA' I

1n2 0
ro2,4
107,8
IT7.6
l?ô tr

lÃÃ 
^

164.2
1nn a4ll.u
'ì70 0

I82.5
L[*tZ
1Dì Aalf¡U
168.0
J-OY.9
1n.7 A

r84.6
10r ô
]Rtr "
791.O
2ôtr O

2o4.6
¿vo.+
zLO.3
2r4.3
¿LO.V
¿¿o eY

OAA¿a.a
aan

ro2.5
106.8

gB.4
RO?
Iaoo
llqJ

R,A Nvïr I

gr"4
wa

704.9
100.9
ro4,9
rr4.6
r24"r
r44;o
1^7 ll

176,7
r92.O
2OO.4

LAIt)
toY¡4
17r.3
1^R z
179.6
180.7
185.0
1R.7 .7

¿v¿.v
100 R

2o5.8
)1 A A

224.9
224,9
232.2

oA^l
aa /i

'tôo o
102.9
07ñ
ÂÁtr
R?O
Oô rì
arn
al ¡U

LV) 'o
L!J!.¿

LTz.7
'l )^ P.

1 ./l't 1.rf!.J

1qt A
'ltrn n¿JI'I

lÁr q

]Átr r
1^^ z
1ÃO ?

L2O ¡)
161.L
T6I.9
1Âo A

T79.8
'ìQ^ o

tR2 0
'lo? 1

196"4
'loR /¿Jvaa

)^7 
^

zTL.7
2L9"2

Y!.1
AF, A

1^1 É,

lôÃ Á

oo'<
o?Ê

R1 
^

93.2

ro3-2
102.0
LO6.4
118.0
r34,7
149.8
162.O
1^o z
r77.7
1^J A

T6I.6
L57,O
759.6
1Âz n

166"0
L72.4
180"0
r77.3
1R,A 1

r92,4
1o./l a
!95,2
rgg,3
200.8
2o3.2
zLO,2

l,4aì a
147 Ê,

1rÃ Á

I rllt o

,74 nI Jr t
n1 ^
AcÃ

Õy.I
lnô F'
LvL. I

L\J¿|. I

II4.5
r23.7
126.7
r92.O
T7I.2
éLI.Y
202,5
234.4
21 Â .7

225"2
2r7.4
¿v) "L
246.9

247.5
zLO.7
233.7
¿olrY
)7',7 A

250.9
)F,A A

14Y t!
)a{'.7 7

o/o
99,2

I fì/4 Ã
.1 ÔRÔ

az, t
84,2
82.I
oItl

92.L
YO. l

'lô? 't

1ô? l
ìrltr ì
'lll o

l,22.8
r?o a
lÃ/ .a

1ÃA tr.

].60.4
1Ã1 0

156.9

la).)
1^tr, /l

L72.0
178.8
'l'7n ll¿¡t¡T
1AA A

141 Z

lotr /+JJ EA
lRO il¿vJaa

794,2
rg+,2
LYo o)
200.5

*Source: National À¡õ",r"tæ; and Expend.iture.

'tg4g constant d.ollars; bN.wfo*ndland 
includ.ed fromNorth West Territories fy.on ]926 to 1950.

c The sirkon and- NortÌ:. r{est rerritories íncluded. from

1949, the Yukon and

1926 to 1950.
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APPINTDTX 1rITI

UNH\iPIJOll{uvr RATE 0F taBOR FOROE, caJ[Á]A at[D REGr0Ns.
ar\jNUAr AVERAGES, 

* 
rg46_Tg63x

Year ô
uaJ'l.ada

h

a1,9ntr 
^ Quebec Ontario Prairie 3. C.

t946
1qLI
1 0/Â
I O/O
I Oq^

I OÃl

I q62
I Otr?

10R/

'r otrÁ
I Otr?
't qtrR

I q6q

1960

I OÁl
'tar'.
'to 7

L954-63 average

).4 ).52.2 4.7
)4 /1 tra.J .fo)

2.9 4.9
?6, na
/.v l au

2.4 4.3
)O Aa1o J .+a9

).\J 
'.'4.6 6.6

4.4 6.7

3,4 6,0
4.6 8"5
7.L r2.5
6.0 10.9'l'O 10,6

--Percentage--

+'o 3'o2,4 r,7
2.5 1,8
3.3 2,3
4.4 2.4

2.9 r.7
7nô^
-). í loZ

3.8 2.r
5'9 5'B6,2 3.2

5,O 2.4
6.0 5.5B,B 5.4
7 "9 4,5
9.1 5 "4

2.3 3.2L.5 2.8
L.6 3.21.9 3.42'2 4'z

16, zE).)
1.8 3.8
L.9 3.8
2.5 5,2
71). r ).ö

2.2 2.6
^ñé. | ).U
+.o Bn5
1.5 6.+
4.2 8,7

4.6 8.5
3.8 6.9
5.6 6.3

7.2 rr.2 9,35.9 1o"T T .55.5 9.6 7 .4
A7

5.57 9"33 7.3r 4.18 3.40 6.18

ottawa. 
puted' from: t,a¡o@oã ¡ffiffitistics, .

t
Averages for 7953 to 1963 are based on nonthly surveys, rrhire averagesbefore 1957 are based on quartãriy 

"rrrrr"y".
}a
"Newfoundland included froir 1950 to ]196?.,

::i':::
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APPEIIDIX XÏ

PERCII\T.A.GE 0F FARI,TS CLÁ.SSIFIED BY TOIAI, ACREAGE, 1956 arrd 196I*

Canad.a
&

Region

L956
!O acres 200 acres 201 acres
and less and. less and over

1961
50 acres 200 acres 201 acres
and. l-ess and less and. over

--PercentaEe--

Canada 1? R

Atlantic 24.I

Quebec

Ontario

Prairie

Bn C.

'lr\ ?Jva I

l-9,2

ltl

6+,+

ÃoR

p,6, 
^

Rtrô

R77

25,5

40"2

'tA 
^

1F, .t

ra.J

lÃ ô

1t IIJ.I

]tr <

8"2

1.7 ß,

xt r

70,a

t1 z

Rñ "7

)1 q

'tR o

1u¡1

'7c' "7

#Source; Census of Carrada, L96I, Dominion Sureau of Statistics, Ottawa.
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A}PH{DTX XIT

PERCE}ilT¿,GE OT' Á,GRICUIIUzuT LL38R CIASSTFTtrD BY EIPIOÏ'ITATT
STATUS, ÂrNUAt AVEnAGE,* 1946, 1956 AI,t-¡ Lg62x

v410u@

&
1946 LJ)O ]-962

uaflada

h
"&TJAnfl_c

Quebec

Ontario

Prairie

B. C.

Iramily

87 "6r L2"39

86.96 73.04

90,25 g^75

82.19 17.81

9r.20 8.80

67,74 52"26

--Percentage--

86.86 r3,1+

8r"63 18,.37

gO.gL g.og

80.75 L9.25

90.09 g.gr

80"77 19,23

83,+6 L6.54

76 "26 2r.74

86,26 75"7+

77.07 22"93

88.05 11.95

65,38 34.62

^ÐoL¿rce;vompu-ced.fromd-atad'irect1ysupp1iedffior
Statistics, Ottawa"

uA,,"tu.gu fov L946 is based. on quarterly surveys, wh-ile, for .¡956 and- 1962,it is based on monthly surveys.
1-
"lier,¡fou.nd.1¿urd is includ.ed in L956 anð. 1962,
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SEASONJ,T, TNDF,XES
ca¡taD.A.,

4PPETIDLT XIII

FOR FAII{ LA30R U{pi,oyMmÌT, Ig53-58* AVItrRAGES,
QUBEC, oIruARiO, At[D PRAIR]E REGTONS

Month Canad.a Quebec Ontario Prairie

Jarnary

February

Itfarch

April

May

June

July

August

September

0ctober

November

Decenber

R.Q ?vvcJ

vvaJ

ROl

96.L

1^A Z+vae J

1Õli c

118.0

-t't a Ê,

ro7 "7

a/l 7JA' J

oôÂ

Ê{n7

YI.ö

100.6

ro4"+

l-Jy. o

llq ô

rv¿o¿

Of\ /4

aat

R7 'ì

RR?

OAA

oRO

'tô/ trLv'f . )

tthh

L22"2

ORô

a6, 7

tr.F, TI

QA1

oÃ?

l/l? ?

1ã6, A

1'ìO 
"

l^tr 
^

OAã

ó9.1

sr]-cS
o-mov:ing average three tenn noüinã

''.::i: i
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APPENDIX ffiV

DÍscussions in the literature which are related. to the present study
:. . -

o¡¡, are focussed- in this appendix on certain of the assumptions, statistical ,::,,.t;.;'..;,

results, and. policy ínplieations of the main bod.y of my thesis.

I{íth regard. to the assumption of homogeneous agricultural labor,

,,.,: D. Gale Johnson in his artieLe tt0omparability of labor Capacities of Farn ..:r.:-..... ..'. -:
: :' .' .:.' :'r:' and }lonfann T,aborrt pointed oui that there lras no i¡rportant difference to
:. .:, jr.: 

. ::_.: .::r- be attributed to the region of orig:in in the occupational experience of

rni-grants. Farm nigrants to non-farm areas represent a rand.om sample of the

parent farur population with respect to characteristics other than age, sex,

and color. This is evidenced. by the fact that the education leve1 of farn

ruigrants was alnost identicaL to that of the farn population with the same

ì selc grolrps and- sane age interwals, and. that the d.istribution of farm migrants

by the reg:lon of origin d.oes not indicate that the farm mÍgrants carne

predoninantLy fron either the high or low fa:m incorne regions. In this

.. regardr Dorothy S. Thonas and. Sorokin and Zimme::man also aruived, at the same ..: .. ::.:
: Ì.i 

,,,.a1-..1.-1

""i, conclusions from a review and, analysis of the literature that nigration to ,t''
- ¡,.,.:,ì,:.r,:,

.,;:, the cities is rrnselective. As compared. to non-fam people of the same age ..,',,,,,.,,

and sex, however, faru. people have a labor capacity of approxinately 90

percent in terns of occupational er¡rerience and wage or salary income. Some

..i of tkiis d'ifference is rel-ated to the relatively short period of adjustrnent ,-,,,-,.;,.,,

permitted the farn n:igrants and the remaind.er night welL be attributed. to 
'¡::":¡::::

difference in ed.u.cation. If the situation prevaíling in Canad.a is similar

to that in the United. States, then the assumption that agricultural labor

':',. ,...'.,
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is honogeneous wouLd ¡,rell be justified..

The statistical results show:lng surplus labor force in Canad.ian

agriculture are consistent wÍth what Lowel-I E. GaÌlaway indicated in h:is

articLe rtlabor Mobility, Resource Allocation, and Structural Unemplo¡rment.tt

Sinon Gold.bergrs 'rLong-Run Changes in the Distríbution of Income by Factor

Shares in Canadatr as r¡rel-l as D. Gale Johnsonrs ttÎhe tr\.rnctional Distribution

of Ïncome in the United. Statesrt and Inring B. Kravisrs rtRelative Incone

Shares in Fact and Theorytt reveal that, while the property share remained.

unchanged in the past d.ecad.es, the wage share rose consid.erably as a

percentage of the total national Íncome. A large portion of this observed

increase Ín the over-all- wage share resulted. fron the shifts of labor anong

ind.ustries, reflecting the gap between far-n and non-farm labor Íncone. lhe

wage sharer bI such a shift, has been much higher th¿n had been ímputed. to

farmers and- unpaid famíly workers, however, it still is somewhat less than

in the rest of the economy. For reasons why wage convergence failed. to

appearr George H. Borts in his article 'tÎhe Equalj,zatj-on of Returns and

Regionar Economic Growthtt pointed out that low prices of agricurtural

prod.ucts were the obstacles to capital formation and movement of capital

wh:Lch, in turn, affected. the rnarginar physical product of rabor, and. that

migration was not sufficient to raise farui wage relative to non-farn.wage.

the d-isparity of wage share between fa:m and non-farm labor has

significant policy ímplications. George H. Borts indicated. that those states

which enjoyed. the greatest increase of service price relative to manufacturing

prices appear to have und.ergone a re-allocation of resources yielding a¡

increase ín the capital-Iabor ratio and. an increase in the marg'inal prod.uct
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of labor" The prospects for r^iage convergence d.epend- on: (f) a continuation

of nigration from fa:m to non-farrn sector; (Z) an elirnination of the major

dri,ving force behind. migration, nanely, the hígh population reprod.uction

rate in farn sector; and. (¡) tne d.irection of capital formation to the

fatrn sector. The chief influence favorable to the increase in wages appears

to be the movement of capital. trfhether or not labor rrigrates, capital move-

ments would produce an eventual elimínation of sectorial d.ifferences in
sesource endowment, in the real wager and in the narginal product of capital.
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