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ABSTRACT * 4,

¢

The study investigates chanées in the size aﬁd composition
of the farm labour force in the regions of Canada over the period
1946 to 1973. The analysis of changes in farm employment is based
upon an econcmetric model of the‘market for agricultural labour.
The study deparfs from previous econometric analyses of the farm
labogr market in several ;Z;SEcts. The model is disaggregated
. into three submodels, each pertaining to a distinct component
of the farm &orkforce. ‘ﬁnlike other disaggregated models, toe
fundaoentéliprogesées that determine 1evgls.of employment are’not
assumed to be tﬁe samo for.oll types of farm labour. Instead,
the submodels for farm operator employment, unpaid famiﬁi employ-
ment, and hired farm labour have different conceptual bases and
different structural forms, tbus incorporating important elements
of ého.hetefogeoeiﬁy of tﬁe farm labour‘fprce'within the'modol.
The derivation procedures.aloo result in_particular intérf'
dependencies being speciﬁied among the components, a fortheri
extension of previous models.

. Empirical estimation of the farm employment model is
undertaken at both the national and regional levels, and regional

differences in the parameter estimates are analyzed using covariance

procedurés. This'iﬁvgstigatioﬁ'of regional variation in the
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e§timated employment relationships représents a notable develop-
mégé‘in the analysis of the market for agricultural labouyl
The results attest to the efficacy of using econometric
models to analyze changes in farm employment, apd Aemoﬂstrate
thét sﬁgh models also lend themsel&es £o statistical examination
of regional variation in the.determinénts of” employment changes.
The regional analysis shows that the effects of changes in
economic variables on farm employment differ significantly among
the regions of,Canada. Howe;;r, these diffgrences are most
frequently differences in the magnitude and speed of employment
responses to ;hanging economic stimuliffand sevérgi of the empirical
relationship§ are relatively consistent among groups of regions.
Changes in farm operator numbers are shown to be relaéed.
" to changes in agricultural technology and nonfarﬁ income
opportunities, though cﬁanges in the relative price of farm
" products seem to have little'effect on-’ operator employment in' -
agriculture. In all regions, the number of unpaid family workers
in ‘agriculture is related to the number of farmgrs, but in Quebec,
Qntario and  the Prairies, unpaid,famiiy emplo?ment also varies
. th changes}kn thg.cost of hired laboﬁr, In these regions, the
wesults imply that increases in farm wage rates e;courage farm
operatoré to employ availasle membersiof ;heir‘faﬁilies on the farm

| .
rather than hire additiomal paid labour. The results also indicate

[3

that in Quebec,-dntario,‘and the Prairies, the supply of hired

iv
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farm workers would increase if returns to hired labour in

- -

agriculture were raised, as\long‘as operators are willing and
able to offer such increases. 1In these regions also, employment
in all-components of the farm workforce are shown to be related
to wage levels and‘tﬁe availability of jobs in the nﬁnfarm sectér.
In periods when the nonfarm economy is depressed, agricu}ture
tends to retain surplus labour.

It is suggested that the regional differences in the
pa%gﬁéter estimates might reflect differences in the structure o
agriculture, especiaily the relat;vé importance of comﬁercial (f;
family faiws, or they may be related to differences in the degree
of urban—industriai developmeﬂt among the fégions. In any event,
the farm employment model generall} fits the data well in Ontario,

has minor limitations in theé Prairie region and Quebec, but performs

poorly in the Atlantic region and British Columbia.
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CHAPTER 1

INTRODUCTION

1.1 Nature of the Problem

x

The number of peoplé employed in the agricultural sector
of advanced western ®conomies has substantially declined over
recent decades. For instance, be:ween 1940 and 1970 in Great
Britain, the United States, and Canada, the agricultural labour
force declined by more than 50 percent. In the 1950's, the farm
workforce declined on average by 200,000 each year‘in the United
States, and by 26,000 each year in Canada. Suéh large movements
of people out of the farm sector stimulated the.analysis of farm
labour markets and of the forces which influence the movement
of workers between farm and noqfarm occupdtions. The magni;udé
of the changes and the associaéed problems of low rural incomes
:’qu adjustments to urban living prompted many studies, particularly
in the 1950's and 1960's, by agriculteral economists, geégrapheré,

rural soclologists, demographers, and regional development

analysts.
yid

However, by the late 1960's, a relative dearth of

4

literature on farm labour and off-farm mobility reflected reduced
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interest in this phenomenon, despite continued reductions in
agricultural employment. Between 1960 and 1970 the farm work-

force declined on average by 180,000 each year in the United

States, and by 17,000 each year in Canada. However, by this time °

mobility from agriculture.was less notable relative to other
shifts of occupation or residence.

By contrast, analyses of urban labour markets, and
intraurban and interregional migratiom continued to be popular.
It ié unlikely that interest in farm labour waned because the
farm labour market and farm labour mobility were by then clearly
understood. Certainly, considerable insight has been gained into
the processes which have influenced changes in agricultural
employment, but a perﬁsal of the literature reveals that many
fundamental questions, both theoretical and empirical, remain
unsolved.

Theory developed specifically for farm labour markets is
meagre. For example, most studies draw upon general theories of
labour supply and demand for their conceptual base. The
inadequacy of the current theory is readily apparent when it .
is observed that most of the theoretical treatment is concerned
with hired farm lgbohr, while in the aéricultural sector, hired
workers constitute only a small proportion of the labour force.
The bulk of the farm labour force is either self-employed or

unpaid family help. s
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The e@pirical studies, conducted @ainly in the United
Staées, have concentrated on the farm labour mérket at.the
national level, of have examined aspects of farm labour and labour
mobility in small areas. Little attention has been given to the
regional pattern of employment change and its determinants. Our
undgrstanding of the farm labour foree and ;he processes which
influence changes in its size and' composition is rather limited.
Our knowledge of the regional variation in these changes and
proFesses.is even more scantyg/pﬂ/ t,l

In Canada, the inadequ;:§ of the Lheory and the paucity of
,the empirical work is especially noticeable. Despite shifts of
large nﬁﬁbers of peopie out of agriculture, our knowle@ge of the
patterns of change in the farm labour force and of the forces

that govern such adjustments is-minimal. This study represents

an attempt to increase our knowledge of the Canadian farm labour

force and the changes that have occurred since 1946 in agricultural

employmént among the regions of Canada.

1.2 Objectives of the Study

—t
The general aim of this study is to describe and account
for changes in the size and composition of the farm labour force
in the regions oé Canada. While the emp;rical investigation is

emphasized, the study also offers an opportunity to present some
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theoretical” developments, a methodological procedure which has
wider application, and some implications for rural manpower policy.

The first specific objective is to describe the main
characteristics of the farm labour force in Canada, and outline
some of the more fu:jéhental changes that have taken place in -
the employment of labour infagficulture at both the national
and region;l levels., This background information 1is presented
in Chapter 2.

Secondly, the study deyises a method of‘analysing regiénal
diffe;ences in the determinants qf change in the size and com-
position of the farﬁ labour force. The strategy adopted iﬁ Egis
investigation is outlined after existing approaches to-the
analysis of farm labour adjustﬁents and.off—farm mobilfty are
reviewed in Chapter 3. Essentially, the design involves applyiﬁg
a model, developed to account for year to year changes in the
numbers employed in fhe major categories of farm labour, to each
of the regioﬂs of Canada, then testing for region;l differences
in ‘the model results.

The third objective is to develop a model of employment
in agriculture that recognises'thrée distinct components of farm
labour (farm operators, unpaid famiiy workérs, and hired labour),
and allows for interdependence among the components. This
theoretical godel, in which pariiqular attention is given to

the family labour components and to the aggregation question, is

i
7
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developed in Chapté% 4;
The final objeétive is the empirical implementation of

the model and the interpretation of the results. The properties
of the statistical model and the estimation procedures used in
the emﬁirical analysis are described in Chapter 5. The model is
tested at both the national and regional levels, and thg regional
differences in the statistical results are analysed in Chapter 6.
The study concludes with a discussion of the implications of the

results.
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CHAPTER 2
BACKGROUND TO THE ANALYSIS

This chapter de;cribes recent trends in the size, com-
position and distribution of U¥?Cmnadian agricultural labour
force. The regions of Canada used in this study are delimited,
and changes in the numbers and characteristics of the farm work-
force are described at the national and regional levels. A
sumﬁary of adjustments in the structure and organization of
Canadian agricﬁltural production is also given. This background
information provides a basis for understanding and interpreting
the theoretical and statistical results that follow in later

e

chapters.

2.1 Regions of Canada

An important focus of this thesis is the analysis of
regional differences in the patterns'of farm labour force ad-
justment apd the consideration’ of regional differences in th;

' determi;ants of farm labour changes. TFor the purposes of the
study, the folloﬁing regions of Canada are deéined:,the Atlantic
-region, Quebec, Ontario, the Prairieé, and British Columbia

(Figure 2.1).
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These regions are chosen largely because the data required
in the empirical analyses are usuallghiiiflable only for these
regions or for the provinces. Nevertheless, the regions represent

a traditional demarcation of Canada (see Pdknam and Putnam, 1970).

The regions delimit broad areas, based on political units, that
exhibit some hombgeneity in agriculture and general- economic
organization. A brief description of the nature of agricultural

production in each of the regions follows.

Atlantie regton. Agriculturé in New Brunswick and Nova
Scotia is largely reitricted to the coastal lands and valleys,
most of Prince Edward Island is faraland, while very little of
Newfoundland supports any agriculture. Althougﬁ the Maritime
provinces have long been known for their traditional cash crops
such as potatoes, apples, and hay, since the early 1960's more
than half of the commercial farmers have received the bulk of
their incomes from the sale of livestock and livestock products.
Modern techniques and mechanization ha;e not had a great impact
on the organization of agriculture in the Atlantic provinces,
largely because of the relatively low proportion of full-time
operations, the small size of farms, the high propo?tion of
farmers in the older age groups, the limited resource base, and

the general lack of prosperity among the farm egpterprises

(Putnam and Putnam, 1970). The role of'agriculture in the

: {
economy of the region has been studied by Fletcher (1966), who
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argues that although agriculture plays a significant role in the
total regional economy, this islargéiya reflection of the
compara&ive underdevelopment of regional manufacturing, and
agriculture is not a significant employer of labour. Many farms
are not economically viable, and land aban@onment has proceeded
rapidly. ~In 1961 it was estimated that more than 30 percent of
farms were operating at a subsistence level, and more than 50
percent of farmers reported doing "off-the-farm" work (Fleggher,
1966). 1In both 1966 and 1971, very high proportions (61 and 52
percent, respecﬁively) of census farms in the Atlantic provinces

fell in the non-commercial (less than $2500 gross sales) classes

A

(Canada Yearbook, 1974).

Quebgc. Mixed crop and livestock farming is characteristic

of most of rural Quebec. A majority of its farmers derive the

~

bulk of their income from the sale of dairy products: in 1971,

more than 70 percent of census farms with annual sales of

$2,500 or more were élassified as dairy operations (Canada Yearbook,
1974). The provinci;i government has actively encouraged land
settlement on the Canadian Shield, resulting in an agricultural
fringe area, in which most of the farms are small scale operations
which earn less than $2,500 annually, with operators also working
"off-the-farm" (Putnam and Putnam, 1970). OQuebec as a whole has

a considerable proportion of farms in the non-commercial category

(47 percent in 1966 and 34 percent in 1971).
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Ontario. Dairying, livestock raising, and the growing
of fruits, vegetables and tobacco are the dominant agricultural
activities in Ontario. The livestock industry, accounting fo;w
about 70 percent of commercial operations, is suﬁported by farms
producing grain and fodder crops. A not;ceable change in Ontario
agricu}ture-in the post-war peiiod is the steady decline of tﬁé

old "mixed" or general farm as farm operations have become more
’

la il
¥a

specialized. Technological advances in dairying, such as bulk
cooling, have forced dairy farmers into heavy new capital expenses.
Many small herds have been forspé out of the industry and their
contracts a&arded to the operators of larger fa?ms. The rising
demand for beef during the 1950's and 1960's stimulated the
increase in steer feeder operations and the establishment of fairly
large feeder lots (Putnam and Putnam, 1970). Intensification of
agricultural practices is particularly noticeable in the more
favourably endoyéd areas of Ontario, while elsewhere many farms

are going out of production (ARDA, 1972). Farms are becoming
fewer, larger and more highly mechanized, more efficient, and
capable of greater production. Non-commercial enterprises
.accountgg for 35 percent of all farms in 1966 and less than

30 percent in 1971 (Canada Yearbook, 1974). —

Prairie region. Agriculture plays an important role in
the economy of the Prairie provinces, accounting in 1971 for

25 percent of the annual net income of the Prairie population and

Ly re
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16 percent of the Prairie's labour force. Commercial grain
farming is still the dominént type of enterpr%ée, with large and
highly mechanized operations, a pattern which was already well
established by thg mid-1940's. Farm enterprises have since
diversified in some\areas of the Prairies, most notably as

meat production has increased in importance, especially in the
mixed farming areas of Alberta and Manitoba. The raising of
beef cattle tends to be specialized into cow-calf enterprises,
wintering farms, and feediots for finishing (Putnam and Putnam,
1970). More than any other region, the farms of the Prairies
are operated as business enterprises, with only a small proportion
of farms in the non-commercial class (24 percent in 1966 and 22
percent in 1971), and only a small proport&on of thé operators

reporting "off-the farm" work (Canada Yearbook, 1974).

British Columbia. Compared with theﬁother regions,
agriculture is a relatively unimportant primary industr; in
British Columbia. The agriculture is highly diversified:
specialized fruit growing is found 1n the Okanagan Valley,
dairying and truck-farming occur in the southwestern lowlands,
grain and livestock are produced in ‘the Peace River area, and the
natural grasslands of the interior support grazing operations.
The degree of commercialization among British Columbia farms is

also varied, with half the census farms falling ip the less than

$2500 sales category in 1966 and 1971 (Canada Yearbook, 1974).

RN T B S
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Clearly, significant differences exist a@oné the regioné '
in the relétive importance of ;griculture‘to.the regional eéénomies,
in the products of the agricultural sec¢tor, and in the structure
and organization of the industry. Agriculture in the Atlantic
region is diversified, small scale, and largely non-commercial.
At the other extreme, Prailrie agriculture is characterised by a
hégh degree of spéciglization, lgrge\oéerations, and a higher
proportion of commercial farms than in any other region.

~

2.2 Rural and Farm Population

,1*";
[4
The rural-urban distribution of the Canadian population

has. changed markedly during the last five decades. Whilst total
population has increased from 8.8 million in 1921 to 21.6 millibp
in 1971, that portion living in rural areas was e;timated a%

4.4 million in 1921, 6.0. million in 1951,.but only'S.l millisn
in 1971 (Table 2.1). As aﬂpercentage of total population, rur;l
“dwellers declined steadily from 50.5 pefceng in 1921 to 23.9
percent in 1971. ‘

/
Fﬁq Canadian farm population, that is persons residing on

\farmswﬁdeclined even more rapidly, from 3.2 million in 1931 to
1.5 million in 1971. Farm dweilers éonstituted 32 percent of

the total population and 68 percent of the rural population in

1931, but by 1971, only 6.9 percent bf the total population and .
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TABLE 2.1

-

1921 1931 1941 1951 1961 1971

3%,
REET

N

o Qe
PE

Numbers (thousands): ~

Total population * 8,788 10,377 11,507 14,009 18,236 21,568

Rural populatioﬁ

Farm population

Percentages:

Rural of total

Farm of total

Farm of rﬁral

A

~

A
T S RGNS,

4,436 4,805 5,254 6,068 5,538 5,154 ;
- 3,280 3,152 2,917 2,128 1,489 ¥

50.5 46.3 45.6 43.3 30.4  23.9
- 31.7 27.4 20.8 11.7 6.9 b
- 68.4 60.0 48.0 37.4 28.9

Source:

Statistics
1971.

Canada, Census of Canada, Population, 1951,
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28.9 percent of the rural population resided on farms. Thus,
between 1931 and 1971, the Canadian population became predominantly
urban, with the rural population qeclining proportionately and
absolutely. Within the rural co&munity, the farm population
declined in importance, coincident with the growth of a rural

non~farm population. -

2.3 |The Agricultural Labour Force

The two Yrain sources of data on the Canadian labour force

are T Forcql and Census of Canada®. There are

- differences in the data from these two sources because of the

AN
different concepts used (Denton and Ostry, 13%67). The Labour

Force defines labour force as '"those persons, 14 years of age
and over, who are not members of the armed forces, Indians
iving on reserves, or inmates of institutions'. The labour

force thus consists of employed and unemployed.‘ The Census of =

Canada, for the 1941 Census and in earlier years, used the concept
"gainfully employed" to count people working. Since 1951, the
Census has used the labour forcelboncept. The main conceptual

differences between the 1951 Census and The Labour Force of the

1 Statistics Canada, The Labour Force, monthly.

Statistics Canada, Census of Canada, Labour Force, Population,
Agriculture, various years. N
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same time are in the classification of Indians 1iving on reserves
and members of the‘;}med fq;ces. The two sources also differ

i o
in their frequency and method of data collection: the Census

figures are based on 5 yvearly census returns from all households,

whereas The Labour Force estimates are derived from monthly sample

surveys,

The following sections used data both from The Labour Force,

which is available from 1946, and from the Censuses. " In addition,
extensive use is made 6f monogréphs published by public agenciles
such as Statigtics Canada (Ostry, 1968), and the Economics Branch,
Canada Department of Agriculture (Andarawewa, 1970).

The Canadian civilian labour force h;s shown a steady
increase from 3.1 million in 1921 to 8.1 million in 1971 as a
result of immigratio;, natural increase, and increased participation
(Table 2.2). Employment in agriculture‘increased to 1,224,000
in 1941, then declined to 509,000 in 1971. In proportion to
total employment, agricultural employment decreased from 37.3
percent in 1921 to 6.3 percent in 1971. This decline in the
relative position of agriculture as a source, of employment has

\ .
not been constant, however, for it was particularly marked during
the years since World War II (Table 2.2), which coincides with
the focus of this thesis. Labour force trends‘in the pre-war

period are discussed in Buchanan (1960) and Andarawewa (1970).

The decline in agricultural employment, both absolutely



TABLE 2.2
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LABOUR FORCE: TOTAL, AGRICULTURAL AND NON-AGRICULTURAL,

CANADA, 1921 TO 1971

Employed Employed
Total in in Non-
Employed Agriculture Agriculture Agriculture Non-Agriculture

Percentage of Total

1921

1931

1941

1951
. 1961

1971

thousaﬁds,

3,121 1,165 1,956
3,670 1,216 2,454
4,271 1,224 3,047
5,097 939 4,158
6,055 681 5,374
8,079 509 7,570

62.7
66.9
71.4
81.6
88.8

93.7

Sources: Andarawewa (1970); .
Statistics Canada, Census of Canada, Population, 1971.
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and relative to that in other industries, manifests a transition
from an economy relying on agriculture to one based on manufactur-
ing, services, and trade. {In 1946, employment in agriculture
accounted for 25.5 percent of total employment, ranking second -

;o manufacturing with 26 percent (Figure 2.2). The rapid decline
in agricultural employment meant that by 1973 more people were

employed in each of manufacturing services, trade, transportation

and utilities, and construction than in agriculture.

2.3.1 Regional Trends

The regional trends in agricultural employment during the
period 1946-1973 generally reflect the national pattern. Employ-
ment in aériculture declined after 1946 iq all regions, although
both the magnitude of change and the annual rates of change differ
among the regions (Figure 2.3). in the Atléntic region, farm
émployment declined by almost 80 percent between 1946 and 1973,
despite a period of relative stability during the decade 1951 to
1961. In Quebec, the rate of change in agricultural employment
varied greatly from year to year, although by 1973 the workforce
in agriculture was only 32 percent of that in 1946. Farm employ-
ment also fluctuated over the years in Ontario, deciining by
62 percent between 1946 and 1973. The greatest absolute loss in
farm labour over the period occurred in the Prairie region,

although the proportionate loss, 54 percent, was less than that
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FIGURE 2.3
~ AGRICULTURAL EMPLOYMENT, CANADA AND REGIONS, 1946 - 1973
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in the Atlantic region, Quebec and Ontario. In British Columbia,
farm employ;;nt fluctuated annually, but did not decrease
substantially over the period 1946‘to 1973. ) ’ g
As a percentage of the total labour force, agriculturai
labour has declin;d in all regions. In the Atlantic region,
Quebec and Ontario, fgriculture's proportion of the total labour
force decreased steadily from a little more than 20 percent in
1946 to less(than 5 percent in 1973. In the Prairie region, the
préportion of th; labour forge in agrfculture has always been
higher th;n in other regions but it also declined ;teadily from
48 percent to 16 percent over the period. The general reduction

is also evident in British Columbia, where agriculture has

accounted for a very small proportion of the total labour force.

[

2.3.2 Type of Worker

a

Total farm employment is comprised of several types or
classes of farm workers. A distinction is commonly made between
hired workers and family labour (Heady and Tweeten, 1963; Yeh
and Li, 1966), though in Canada since 1946, three categories of
agricultural workers have been identified and enumerated. Thesé
are paid workers, unpaid family members, and self-employed farm
-operators. ‘The self-employed farm operators constitute the
largest component of the total agricultural employment (Figure 2.45.

While declining in absolute numbers throughout the period 1946 to

/
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1973, the farm operator component has consistently accounted for
approximately 60 percent of the total agricultural employment.
Unpaid family workers experienced the greate;t proportionate
decline in numbers, especiallylin the period up to 1960. The
smallest decline was among paid workers, whose numbers fluctuated
from 146,000 in 1946 to a little under 100,000 by 1973. The major
change in the relative proportions of workers among the three
categories was the increase in the proportion of paid workers,
largely at the expense of unpaid family mémbers, from about 10
percent at the beginning of the period to more than 20 percent

in 1973.

Among the regions, the three categories showed similar
trends in absolute numbers: the number of farm operators and, in
particular, of unpaid family workers declined, while paid workers
fluctuated in number without experiencing substantial changes
over the period (Figure.Z.S). However, conéiderable differences
existed among the regions with respect to both the proportion of
the 1ab;ur force in each categorg, and the changes-in this
composition between 1946 and 1973. Self-employed farh operators
constituted the largest éomponent in all regions, accounting for
50 to 70 percent of agricultural employment. Operators dominated
the farm employment structure in the Prairies more than in any
other region. The probortion of pperators remained relatively

constant over the period in all regions, with slight increases
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apparent up to the late 1950's, followed by slight declines since
that time.

The relative importance of the cther categories varied
significantly among the~regions. In Quebec and the Prairie region,
the unpaid family‘worker component has been significantly larger
than the hired worker categofy since 1946. 1In both regions,‘the
proportion of unpaid family workers declined for most of the
period, but increased over recent years. In the Atlantic region,
unpaid family workers accounted for almost twice the pald worker
contribution in 1946. However, the unpaid family proportion has
steadily declined whereas the proportion of paid workers has shown
an equally steady increase. As a result, by 1960 there were more
pald workers than unpaid family workers in the Atlantic region,
and by 1973 paid workers represented.almost‘éo percent of the
total workforce in agriculture while unpaid family workers accounted
for only 10 percent. In Ontario, the proportion of unpaid family
workers has fluctuated about 20 percent, while the paid worker.
component has shown a steady increase from 17 percent of farm
employmeﬂt‘fh 1946 to almost 30 percent in 1973. 1In British
Columbia, paid workers outnumbered unpaid family workers ;Krough~
out the period, and accounted for almost 40 percent of the region's
aé;icultural employment in 1973.

Clearly, the patterns of change in the size and composition

of the farm workforce differ quite markedly from one regiom to



another in Canada. The family labour component has persisted

in importance in Ouebec and Prairie ag;iculture, while in the
Atlantic region the number and relative importance of unpaid
family labour had declined steadily over the years. In British
Columbia, hired labour contributed g considerable proportion to
total agricultural employment throughout the period, whereas in
Ontario the hired 1§bour component has become relatively more
important, particularly as the number of farm operators has
declined. These adjustments in the Size and composition of the
farm workforce, and the regional differences in these patterns of
change are the subject of the theoretical and statistidal analyses

that follow in Chapters 4 through 7.

RN

2.3.3 Seasonality and Age-Sex Characteristics

The descriptidps of employment in agriculture in the
preceding sections are based on annual average data from monthly
estimates of employment. However, within each year, marked
patterns of seasonality in agricultural employment are apparent.
For Canada as a whole over the period 1970 to 1973, average
employment in agriculture in February was only 70 percent that
in August. The greatest degree of seasonality is found amongst
the hired farm Q%fkers, while little seasonal variation is
apparent in' farm operator employment (Andarawewa, 1970).

Nevertheless, off-farm work by farm operators is common throughout

1
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O

) Céﬁa&ﬁ. In 1970,°more than a Ehird of all farm operators reported
working off the farm, although the duration of this employmenf
) varied éonsid$rably, as did the type of off-farm work undertaken.
The seasonal pattérnsnéf employment differ among the fggions
of Canada, reflecting .the different physical envifonments, systems
of farming, and éompo%étionssof farm labour in these regions.
Seasonal variations in emplgyment are most notable in Bfiéish
Columbia and the Atlantic régign, and are of least magnitude in
the‘Praifie region; January' to July employment ratios for thése‘
regions are 0.49,-0.64 and 0,72 respectively (Statistics Canéda,

.

{973). In all regions, paid’wo}ker employment exhibiis the
greatest seaéonal variation, and }arm operator employment the
least. Furthérmore,.in each region, the seasonal employment
pattern for each of the coﬁbgpents is relatively stable over the
period for which data aré av;ilable, 1953 to 1973 (Andarawewa, 1970).

The Canadian agriculpural labodr force has Been, and
continues to be predominantly .male. The proportion of females
has increased from a low of 5 percent in 1956 to iS percent in
1973, largely due to increases in the proporéi;n of fe&ales in
- the unp;id”f;mily‘labbur category. . This predominance of male
labour and the tendenéypfor‘the proportion of females to
increase . after 1956 is also appa;ent’in the regions..

Data on the age distribdtion of farmers and f;rm workers

indicate that the proportion of the workf&rde in tbelolder age’ .
. .

~ ) -
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categories has increased over time. Not only is the agricultural
labour force aging over time, but agriéulturéf workers are older
than worker§ in other occu}ations. The median age of workers in
agficulture and all occ;pations respectively was 39 years and

35 years in 1951, 41 years and 37 years in 1961, and 42 years and
38 years in 1971. 1In large part, this aging of the farm workforce
reflect; changes that have occurred in the age distribution of .
farm operators. Since 1951, there has been a proportionate shift

~

in farm operators from the lower to the higher age brackets, a

i
pattern that is evident in all regions.

2.4 Changes in the Organization of Canadian Agriculture

In the period since World War II, Canadian agriculture has
uﬁdergone significant changes in its stru;ture and organization.
These changes have infiuenced and include those in the agricultural
laﬁour force. |

Tﬁe number of farms, as enumerated by successivé censuses,
_has shown a consistent decline since 1941. The number of-éenéus
farms in Canéda declined from 732,832 in 1941 to-366,128 in 1971
{(Table 2.3). Most of the decreases obccurred in the lpwér;ecoéomic
clgsses of farmé, as gefined in terms of the value of_?foéucts

‘'sold during the year. Small scale férms, those with less’ than

$2,500 aﬂnual sales, constituted 62 peréent of all, farms in 1951,
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46 percent in 1961, and 29 percent in 1971.1 Amongst the
commercial farms, those with more than $2,500 annual sales,

the greatest proportionate increases occurred in the economic
class with more than $10,000 annual sales. Associated with the
decrease in the number of farms was an increase in the average
area of farms, from 237 acreé(in 1941 to 463 acres in 1971. The
average size of commercial farms was 562 acres in 1971, whereas
the average.size of small-scale farms was 267 acres in 1971.
The.trend, therefore, has been for a decline in farm numbers,
especially in the non-commercial class, and an increa;e in the
size of commercial farms. ’At the same time, the larger commercial
farms have accounted for an increasing prohorfion of the total
output from agriculture.

These changes in farm size and commercialization have been
accompanied by increases in all farm input categories, with the
exception of labour. In particular, machinery investment and )
capital inputs, partial substitutes for labour, increased notably ‘
over the period 1941 to 197i. These changes have resulted in
marked shifts in the proportional distribution of inputs used in
Canadian agriculture (Table 2.4). The major shift over the
period 1941 to 1971 has been the substitution of capital inpufs

for labour. The decline in the labour proportion of inputs-has

1 ) .
This trend towards fewer non-commercial farms is exaggerated,

however, by the decreasing value of a constant $2,500.
b {
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TABLE 2.4

DISTRiBUTION OF FARM INPUTS1 BY CATEGORIES,

CANADA, 1941 TO 1971

1941 1951 1961 1971

percent of total

Labour . 57 45 33 21
Land and buildings 22 20 23 25
Machinery and equipment 11 18 20 23
Purxchased feed and seed 6 9 13 iﬁ?
Fertilizer and limestone - 1 2 4
Other inputs ' 4 7 9 10
Total 100 100 iOO 100

Source: Statistics Canada, Census of Canada, Agriculture, 1941
to 1971.

lBy value, in 1949 dollars.
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been offset by increases in.the proportionate shares of the
various categories of Eﬁg}tal inputs, in particular, machinery.
Land and buildings have remained more or less comnstant in
proportion of total inputs. |

Prices of inputs and products have also changed over time
(Eigure 2.6). The cost of hired farm labour increased gradually
relative to farm prod;ct prices to the early 1960's, afteiﬂghich
time substanti;l'relative increases in farm wages are apparent.
At the same time, the Increases in the farm wage rate have been
more than matched by gains in the industrial composite nonfarm
wage. Since ‘the early 1960's, the price of farm machinery
has not increased relative to farm product prices, and machiné}y
has become cheaper relative to the farm wage rate. Further
evidence for changes in the nonfarm economy over the period is

given by the fluctuations in the unemployment rate (Figure 2.6).

2.5 umgi_wﬂ_~//

- LN

The preceding information on the farm workforcé and
organizatioﬁ of agriculture serves two purposes. Firstly,
géneral information on the nature of agriculture in the regions
of Canada and data on cbanges in the organization of Canadian
agriculture are provided As background to the analysis that
follows. Secondly,_the_changes in the size, composition, and

A

distribution of the Canadian agricultural labour force, which
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represent the baéic issues in this study, are described. It is
clear that the numbers of peoble employed in agriculture in
Canada have varied from year to year, and that the composition
of this workforce, in terms of type of.worker, has also changed
throﬁgh time. Furthermore, employment in agriculture and

patterns of change in the sizé ané composition of the farm work-
force are shown to differ from one region of the country to

another. This investigation is thus concerned both with changes

through time in farm employment and with differences in these

changes over space. ‘

L R A



CHAPTER 3
APPROACHES TO THE ANALYSIS OF FARM LABOUR

The recent history of changes in the Canadian farm labour
force is described in Chapter 2. There are few investigations
of the determinants of such changes in Canada, although general
theories of the labour market are well established, and many
empiricél analyses of farm labour have been undertaken in the
United States. This chapter reviews approaches to the analysis
of farm labour, and describes the major types of models of farm
labour change. The general review is followed by more detailed
discussion of two aspects of model specification and application,
namely the problem of aggrega}ion and the question of variations
in employment o;er space and through time. The chapter summarises
the current state of conceptual and empirical investigations of
labour in agriculture, and thus serveg as a basis for the model

of farm labour adjustménts which is later used in the empirical

analysis of farm labour in Canada.

3.1 Labour Mobility

The analysis of adjustments in the farm labour force is

frequently viewed as a question of labouf mobility. It is

34
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possible to distinguish several types of labour mobility.
'Occupationdl mobility' involves a move to another job clas-
sification, either wi£hin the same industry or associated with
a change of industries. 'Industrial mobility' involves the
crossing of industry lines, for example, from agriculture to
manufacturing. 'Geégrbphical mobilify' represents a relocation
from one area or region to another. in addition to these types
of mobility, there is the movement of workers into and out of
the ranks of the unemployed and the movement into and out of the
labour force, particularly by new entrants and retirements
respectively: The significance of recognising these forms of
worker mobility lies in the fact that changes in the size and
structure of the workforce_may result from any or all of -these
types of shift. k\_//

'Off-farm mobility' is used as a general term encompassing
several of the types of mobility noted above. A shift from
employment in the agricultural industfy to employment to some
other sector of the economy (induétrial mobility) is invariably
accompanied by a ghanée in type of job (occupational mobility),

and i frequently associated with a relocation from™a rural area

_ to an urban area (geographical mobility or migration), or from

a 'farm' residence to a 'nonfarm' residence (residential mobility).

>

The frequent simultaneity of these types of mobility

enables the phenomenon of off-farm mobility to be studied in a
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variety of ways. However, each type of study is concerned with
a different problem. For instance, analysis of occupational
(or industrial) mobility is concerned, with the movement of
workerslbetween farm and nonfarm occupations, and thus refers
only to the employed members of the population. Investigations
of rural-urban migration and off~farm residential mobility, on
the other hand, are concerned with the entire population, since
all persons can be classified as living in a rural or urban area,
or in a farm or nonfarm residence. Clea;ly, the problem of
rural-urban migration is more general than that of off-farm
occupational mobility.

The importance of distinguishing these types of off-farm
mobility becomes appareﬁt when an attempt is made to compare .
the results from several empirical analyses in which different
measures of off-farm mobility are used. Furthermore, an .
important potential contribution of off—farm mobility studies is
their ability to idéntify the particular processes or mechanisms
by which changes occur in the farm workforce. Much of the data
available on farm labour refers only to numbers employed in
agriculture at certain points in time. These data do not
indicate whether adjustments.in farm employment are the result
of occupational shifts into or ou; of agriculture: or whether\

the adjustments are due to changes in the recruitment~retirement

ratio, or some combination of these processes.

o
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3.1.1 Models of Off-Farm Mobility
A " ‘

The concepts most frequently used in analyses of off-farm
mobility are derived from the micréeconomic thgory of labour
supply. In simple terms, the supply of labour offered to a
single market by a maximizing worker is assumed to be determined
by hisg4equating the wage rate in the market“with his mérginal
rate of substitution between income and leisuré (Gallaway,

Gilbert and Smith, 1967). From this it follows that when workers
consider several a}ternative markets or industries simultaneously,
they will offer theig services to that industry where the wage
rate is the highest. Wage rates are usually assumed to be

predetermined, presumably dependent upon the demand for and

§upp1y of labour in the market. Various movement costs or

¢

-

'unique' costs associated with employment in any of the altermnative
industries may be incorporated into the basic conceptual frame-~
work in various ways. For instance, individua%s may be assumed
to discount offered wage rates by whatever amount is necessary
to compensate for these costs. A common modelling procedure is
to introduce the unemployment rate as an indicator of the
probability of employment in alternatiwve industries.

A typical empirical model of labour mobility takes
the form;

M,, =M, (W, W, U) .- 3.1



where Mi‘ = mobility of labour from industry (or area) 1 to
industry (or area) j; l
Wi = wage rate or income in i;
Wj = wage rate or income in j; ‘
Uj/ = unemployment rate in j.
//' P (after Gallaway, 1976a)

" - n
\ Alternative models ?mploy wage rate and unemployment

ratiod (Sjaastad, 1961; Bishop, 1961), or wage rate differences
(Gallé&?y, Gilbert and Smith, 1967), or other variables that
might bé considered relevant to the mobility decision (Gallaway,
1976b). dels of off-farm mobility with this general form have
been estimatzﬁ\gsing least squares regression procedures on

\ ~

\
time-series and c Sss—section data.

Another type\

model based qPon the same labour mobility
concepts 1is the cost~bepefit approach (Sjaastad, 1962). In

the simplest form of the cost-benefit model, a person is

assumed to move if the present value of all future monetary

benefits from moving is greater than the monetary cost involved.

The model may be expressed as:

if

t 13

1

(1 -I.) .
it ___fe7 C > 0, then move, 3.2
t (

1+r)t

where Ijt = earnings in the tth. year at destination j (indusgry
S -
or area);

38
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Iit = earnings in the tth year at origin i; ©
C = costs of moving;
- T = total number of years in which future returns are
7
expected;
> _r = rate of interest used to discount future earnings.

~

Thé_determination of the interest rate (r) and the total
number of years (T) to be usgg in 3.2 presents a problem which
is typical of most cost-benefit calculations. The problem can
be circumvented if one is‘willing to assume that the difference
in income between the two places remains constant. Then the

equation reduces to:

if h (1 - 1) -c¢c> 0, then move 3.3
T 1
where h = L , to be determined empirically.

t=1 (l+r)t

Alternative cost-benefit, formulations in an off-farm
mobility context are discussed in Diehl (1966)'and Speare (1971).
Speare's analysis is based on data pertaining to individuals,
whereas Diehl's observations relate to economic are;s. In both
cases, the cost—benefif.formulation is transformed into a
regression frémework for testing. N

Models of the type.(3.1, 3.2) have been used as a basis
for numerous empirical analyses of off-farm mobility. Mumey

{1959), Bishop (1961), aﬁd Sjaastad (1961) use‘simp1y~speé}fied

regression models and aggregate time-series data to investigate
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off-farm mobility 1A the United States. In each case, the

-

Pdependent variable is the'annua} rate o{ change in the fafm‘
(population. Thus, these studies attempt to account for temporal
changes in net off- farm migration s fot-the conterminous
United States‘ The common. conclus gPeis_that off-farm mobility
rates are related to the-availability of nonfarm employment. A
major weakness of these investigations is the“high degree of
‘?ggregation, both structu:ai and spatial. Structural aggregation
;efers to the consideration of the entire farm population as ‘

a homogeneous group. Spatial aggregation involves the assumption

”that the mobility processes afe the same throughout the entire

‘ # country, and that individuals respond to national average wages
)/ J rand prices rather than‘to local wages and prices. e
j’ SRR Spatially disaggregated data are used in Szabo's (1965;
1966) analyses of the spatial variation in farm depopulation
rates in the Canadian prairies between 1951 and 1961 .Rates of»:

) . mnet farm outmigration from 'areal divisions ‘are related to
N oo ) & C e '
oL characteristics of the econamies and populations of those areas.
“¥ . -

i The.approach’seeks to identify the characteristics of areas that
give rise to spatial diffprenoes in their off-farm mobility
rates. These spatial variations in off—farm mobility tates

. appeareﬁ to be related to size distributions and degree of

gommercialization of farms on the prairies.1 A similar approach

N 0]

. Lo ' 1Changes in farm, numbers and thé size distribution of farms in the
’ Canadian’ Prairies between 1961 and 1966 are analysed by McMillan,

o Tung and Tullock (1974)... Regression sed Matrkov chain models are
Y : us?d to projevt farm (and thus farm operator).numbers.

-
.
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is employed in Winkelmann's (1966) study of the exéduéﬂ;f iabou;
from agriculture in Minnesota. Winkelm:nn uses data’from 87 .
counties in an attempt to account‘for the spatial variation in

the rate of reauciion in the farm labour force in the period 1?50
to 1960. The main conclusion is that farﬁ,workers were_responsi;e
to differences in income levels, but the response was not
dramatic. The study is ‘notable not only for its ;ross—section
approach, but also because it considers net shifts i; the
occupation of the farm labour force rather than residence shifts
of the farm population.

The problem of testing theories of labour‘mobility at an
appropriate level of aggfegbiion'isﬁépproached by Cowling and
Metcalf (1968) in a different manner, and using yet another mea-
sure of off~farm mobility. Qowling and Metcalf are primarily
concerned with Fhe year to year variability in the net oécupationai
outflow of the hired cohpbnent.of thekfarm labour fsgce_at the
regiogél level in England.' Be examining only higed labour, the
prbbleﬁs of structural aggregation are greatly reduced (at the
cost of neglecting cher types of -farm labour); and by
considering mobility at the regional level thé disadvagtages of
spatial aggregation aré .also diminish;d. -However, 1iﬁit;tions

“in the time-series data’at the regionai level forced the ‘pooling )

of the- time-series and cross-section data. This pooling 6f data

! ' . NS
. creates difficulties in interpreting t:7 results of the analyses.

the model may change from

Specifically, élthough the variables 1
. b T e

-

. " L
-



one 'time point to another, and from one region to another, the
relationéhip; embodied in the model are constrained-to be in-~
variant over both time and space. In some of the tests, regional
dummy variables are introduced to allow for different intercept
terms among'the r;giOns, but the.slopes_are asgumed constant over
- the time points and the regi&ns. Consequently, while Cowling and
Metcalf conclude that off-farm mobility rates vary with farm-
nonfarm income differentials and with unemployment leyels, it is
difficult to distinguish effects of temporal. variation from
effects of spatial variation.

The use of regional data and the cﬁnsideration of only
hired farm workers constitute improvements in model specification
and application, but by no means do they overcome the problems of
aggregation. The conceptual models‘upon which all of  these
studies are based.pertéin to individuals, that is, they are
. micromodels. Yet these micromodels are applied to data per-
taining to groups of individuals, or aggregates. The crucial .
step relating a.theory about individuals to a model of agg;eg%;es
is not treated explicitly. It is assumed, usually implicitly,
that the éggregaté behaves as tﬁe indivi@ual.

One way of overcéﬁing this probleﬁ is éo test the
micromodel with data on 1ndividua}s.‘ The studies of hired fara

worker mobility in the United States by Gallaway (1967; 19685{ )

Perkins' and Hathaway (1966); Hathaway and Perkins (1968), and

e S
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Gasson (1974) are of this type. Using data og.individual
employment and earnings histories, these studies yield some

useful results. They demonstrate that large numbers of individuals
move out of and into the farm workforce each year. Both the
geographical‘and occupational mobility of hired agricultural
workers appear to be related to waée and earnings differentials

in the direction suggested by the theory of labour supply. However,
the bulk of those who changed from farm to ronfarm work did not
migrate, emphasising the importance of local labour markets.

A related approach, followea mostly by sociolo§1sts,

focuses on the characteristics of fafm operators who leave
agriculture and their reasons for doing so. Based oﬁ data from
personal interviews, tﬁe s£udies of Hill (1962), Guthiér'(1963),
‘and Baumggrtder (1965) démonstrate the wide range of factors that
influence khg decisions of individual operators to leave agr-
iculture in the United States. In many insta;;es, the need for -
larger farm units in ;rder to benefit from advances in agéi&ui~
tural technology forced operators out of agriculture. Gasson

(1970) not;s the impact of these structural changes on the

moﬁility of f§£? operators in other countries. Clawson (1963)

argues that the ‘bulk of the change in the number of farmfoperators has

not'resultéd from a shifting of the operators out of the industry but
rather from a decline in tﬁe'rate of entry into farming to

replace retirees. Hathaway (1967) aréues in'a'siﬁilar vein,

.-
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\
pointing out that changes in the structure of agricul;ure
resulting in reduced opportunities for new entrants into agri-
culture are the important factor influencing changes in farm
operator emgloyment. It is clear that farm operators are not
responsive to earnings and waée differentials in the same manner
as hired farm labour, although nonfarm income levels aﬁd
employment opportunities are relevant in determining the éiming
and extent off-farm shifts (Gilchrist, 1963). . |
Another group of studies that is pertinent to the analyses

of off-farm mobility attempts to ascertain peréonal characteristics
that are related to propensities to move. The method geneérally
invoives comp;ring migration rates from rural or farm areas Qith
the characteristics of the populations in those areas.‘ These
off—farm and rural-urban mobility differentials tend to conform
to the- differeritials found in other types-of mobility and
migration. For instance, the tendency for young adults to be
the most mobile group_geﬁerally ié true also for the ;ural farm
pgpulatioﬁ (Bowles, 1956; Parnes, 1960; Bishop, 1967). Edﬁca—
tional ;electivity s another common feature of off-farm mobility -
(Bogue and Hagood, 1953; Luebke and.Hart, 1958; Gisser, 1965).
ﬁifferen;es in population characteristics help explain differences
in péf-farm migration rates from one area or region to'another.
However, these studies are oé little relevance to the analysis
of year-to-year changes-in farm labour force size because the |

structure of populations rarely changes significantly over such
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a short term.
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It is difficulé to generalize from the results of the
empirical analyses of off-farm mobility becaus; so few studies
have a common framework in terms of the measure of mobility used,
the type of worker considered, the degree of aggregation at
which the problem is approached, and the context in which the
analysis is undertaken. Nevertheless, the empirical investigations
tend to give general suﬁgort for the broad economic principles of

labour supply, but modifications are clearly necessary in specific

Ryt Vo N LA e o 5

applications of these principles. For instance, it would seem
logical that the forces which deperminé farm operator mobility are

different from the determinants of hired farm ﬁorker mobility.

XS JEER R Y

Similarly, investigations of differences in off-farm mobility

59

)

rates from one area to anothef requikre quite different models

from studies of éhanges through.time in mobility rates within a

AL

*

particular area.

3.2 Labour Markets .

Analyses of off-farm.mobility concentrate on the supply
Wi
side of the labour market, whereas employment in agriculture is

" influenced by both supply and demand forces in "the market. In

. economic terminology, the concept 'market' relates to the

&
17 et AR ARSI K ok ok S I RN W D 0 S B N

existence of buyers and sellers of a factor of pro&uction. JA
market for labour serves as a mechahism to allocate labour

according to market demand and éupp;y in various Bccupations,
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industries, and areas. General economic theories of the supply
of labour and demand for labour are well established (Reynolds;
1951). The basic prinéiples of the theory of labour supply are
outlined in Section 3.1. The demand for labour, often called a
derived demand, is derived in part from the demand for the final
goods the factor cooperates in producing. The basis of this
part of labour market theory is the-principle of marginal
productivity (Fleisher,-1970). A firm that is aiming to
maximize its profits will hired additional amounts of la?our so
long as the costs of doing so are no greater than the addition
of total revenue resulting from the sale of the higher level of
output achieved. Marginal productivity theory is only a theory
of the demand for labour, and like the theory of the supply of
labour, does not in itself afford an explanation of employment
determinapion. Only when the theory of labour demand is Erought
into juxtaposition with the thesry of labour supply does a theory
‘of employment and wage detérmination emerge. These general
pfinciples of labour supply and demand form the conceptual basis
for models of the market for agricultural iabou; (Johnsoﬁ, 1961;

Schuh, 1962).

?

3

3.2.1 Econometric Models of the Market for Labour in Agriculture

Econometric models of fgtm labour market represent
- attempts to quantify relationships and test hypotheses derived
from labour market theory. Little attention ﬁqs been given to

the explicit theoretical derivation of models of labour supply
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and demand in agriculture. Econometric analyses of farm lgbour
supply and demand focus on the estimation of economic relations
which are invariably sgepified directly at the aggregate level,
by analogy with the microecopémlc théory of the labour market.

Demand and supply relat;ons for agricultural labour
typically take the form used by Johnson (1961):

D=D (W, P, M, T) 3.4
S=5S (W, N, T) ‘ 3.5
where D = quantity of labour demanded;

S = quantity of labour supplied;

W = farm wage rate (price of labour);

P -= farm price of farm products;

M = farm machinery prices;

T = time trend (to account for slowly changing forces,

such as technology);

N = nonfarm income opportunities. . -

In oraer to uée least squares estimation techniques, the
form of the functians D and S are assumed to be linear, or linear
when the logarithmic transformation is. taken. Demand and supply
relations such as 5.4 and‘3.5 are often estimated sepafately,
using ordinary least squares regfession techniques. Ho&ever,

a theoretically more acceptable model would be-ope in which
agriculfural eﬁploYmént and agricultural wages are joint}y :
dete;gined; that is, where they are soth considered to be
‘endogenous variablgé. In such a.férmulation, a market clearing A

identity equating supply with demand‘is required:

4
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~N
D = § = employment in agriculture, 3.6

This identity, along with the behavioural equations’3.4
and 3.5, each with two\endogenous varlables, comprises a
simultaneous equilibrium model of farm labour. Two stage least
squares and limited information methods have been used to estimate
such simultaneous models. Disequilibrium and dynamic versions
of the basic static equilibrium model are discussed in Schuh
(1962), Heady and Tweeten (1963), Cowling, Metcalf and Rayner
(1970), and Tyler (1972).

Econometric studies of the agricultural labour markef have
generally concentrated od the hired component of the agricgltural

labour force. Labou;jmarket theory applies more directly to

-

/ -
hired labour thanffo unpaid family or self employed labour. As

a result; there are fewer specificakiop and measurement p}oblems
in dealing with'hired-farm labour.

A demand relation for hired labour in agriculture in the
Upnited States is estimated by Griliches (1959) using both a N
distributed lag model and the more conventi;nal static approach.
The analysis of the complete market for hired labou; in
agriculture by Schuh (1962) established a model eméloyed in many
later st;dieg. Schﬁh estimates sﬁpply and‘demand relations at
the ﬁational levgl-uging timé~se;ies‘§ata for the period 1929 to
1957. The conceptual model, specified directly at the aggregate

level, assumes that the Qsantity of hired 1abour supplied to

agriculture depends ‘upon the wages offered,-alternative‘income
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opportunitiés, and the size of the civilian labour force, On
the demand side, it is assumed that farm operators accept as
given the prices they must péy for inputs other than labour,

and the prices_they receive for theirAproducts, and adjust their
hirings in the light of these prices, the price of hired labour,
and the technological alternatives open to them in production.
The price of hired farm labour and the quané&ty employed are
assumed to be endogenously determined, hence simultaneous-
equations methods are used to estimape the struélural relations.
Schuh presents resulgs'from a static model and from a distributed
lage specification, which permits the separation of short-run
and long-run elasticities. The statistical results generally
support the theory; most parameter estimates are significant and
consistent with g priori.expectations.

‘However, two important limitations are apparent in'Séhuh's
analysis.. Firstly, the model consi&érs only hired farm labour,
while the bulk qf the farm workforce is family labour (self~
employed farm operators and unpaid family heip). Secondly, the
model is applied at a high degree of spatial aggregation; data
for the entire United étates are used, and norinvestigagion of
regional variation in farm 1ab?ur market functioniﬁg 1s attempted.
Subsequent developments.}ﬁ eé;nometric analyses of agricultural
labour have addressed both of these questions.

Schuh and Leeds (1963) analyse the demand for hired farm

labour on a regional basis, gssentiaily aﬁply?ng Schuh's national
. .
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demand model to time-series data for each of nine Census regions
in the United States. The results indicate considerable
variation among the regions in farmers' demand responses to
changing economic conditions. Tyrchniewicz and Schuh (1966) use
Schuh's national supply model to analyse the regionga supply of
hired labour for the nine U.S. Census regions. The coefficients
of the supply relation were found to vary among the regions,//
although no tests for the significance of these regional
differences were applied.

A more comprehénsive investigation of the structure of the
agricultural lapour market was made by Johnson (1961), with some
of the analyses published in Johnson and Heady (1962) and Heady
and Tweeten (1963). This study estimates the supply and demahd
relations for ;he total farm workforce and for hired and family
labour separately, at both the national and regional levels for
the period 1910 to 1957. The model for family labour (operators
and unpaid family) is essentially the same as that for hired
labour, with the farm wage rate being used as the measure of the
'price' of both hired and family labour. Johnson's statistical
results generally supported the theory for hired labour at the
national level. Results from the hired'iabour functions varied
at the regional level, thé %Befficients in some regions conforming
to the national results, while in other regions no significant
coefficients emerged. The family labour models yielded

inconsistent results at both the national and regional levels.
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The fact that the trend variable was often the only variable

with a statistically significant coefficient would seem to

indicate an incomplete or incorrect specification of the

relations for family labour. . .
Nevertheless, Johnson's analysis marks an important stage

in the development ;f econometric models of the market for

agricultural labour. In particular, the study estimates structural

supply and demand relations for two cowponents of the farm labour

force. While this recognition of the heterogeneity of the farm

workforce represents an important conceptuai development, several

shortcomings in the model are ev}dent: For instanée, the market

for family labour is assumed to operate in essentially the same*

manner as that for hired farm workers. This assumption could

be questioned on logical groumds, and Johngon's statistical

results raise doubts about such a specification. In fact, the

famiiy labour componént is such a heterogeneous group, including

as it does both farm operators and unpaid family workers, that

inconsistent statistical results might be éxpected from any

single specification. Furthermore, the two components, hired

and family labour, are treated quite in gpgpdently, when it is

likely that there is considerable interde endence between  them.
The analyses of farm labour employment in Canada by

Yeh and Li (1966) and Yeh (1967) employ an approach similar to

that of Johnson. Two categories of farm labour, hired and family,

are considered; identical ‘models, specified directly at the
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aggregate level are used for each of the components. The demand
and supply relations are estimated using annual-average, time-
serles data and single-equation least squares methods at both
the national and regional levels for the period 1946 to 1963.
The results from this analysis give‘little support for the models
of either component. Very few of the regression coefficients
are significant in either the demand or supply relations at
either the national or regional levels.

Further developments in‘the specification of models of
the market fop agricultural labour are incorporated in the
analyses undertaken by Tyrchniewicz (1967) and Tyrchniewicz and
Schuh (1969). The two noteworthy refinements made by Tyrchniewicz
are the disaggregation of family labour into an.operatof component
and an unpaid family worker component, and the specification of
a system in which the three components of the farm labour force
are assumed to be interdependent. The system is based on
éggregaté.sqpply and demand functions for each companent. These
are basically the same form as Schuh's (1962) relations, but an
attempt is made to derive appropriate measures of the ’'price'’
for each type’of labour. Included in the original structural
relations for each compenent are the levels of employment in each
of‘the other two components: In this way, the markets for hired
labour, unpaid family labour, and farm operator labour are
integrated into a sixréquation model, which explains

simultaneously the price and level of emp}oyment for each

€
.
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component of the farm labour force, subject to the set of

exogénous variables. In Tyrchniewicz's model, the levels of

In order to identify the interdependencies among the
components, an inductive procedure was adopted to modify the -
model. Variables for levels of employment in each of the compon-
ents were introduced‘feparately into the reiationslfor the other
components; those that did not yield statistically significant
coefficients were omitted. As a result of this procedure, the
substf;ution variables retaiﬁed were as follows: for hired labour
demand, the quantify'of,operator ;ﬁfopr; for hired 1aboqg supply,
the quantity of unpaid family labour; for all otherg, the
quantity of hired labour. Tests were also made w}th alternative
'prices’ fér the family 1agour components, including farm wagé
rates, net farm income to family labour per family worker, and

-net farm income to family labour pef farm operator. Usiﬁg

annual—avérage time-series data for the United States over the.

period 1929 to 1961, both dynamic (distributed lag) and static

s

i

formulations of the basic simultaneous model were tested. In

genergﬁ,‘the statistical results for the madel are good; the:
»«ﬁk

signs of the coefficients are generally consistent with the
hypothesized relationships. However, statistically'§igﬁificant
coefficients associated with the §ubstitution va:iabies

necessarily follow from the method used to introduce these

interdependent effects into the model; that i1s, the‘Substitation

’

o

employment for each component were treated as endogenous variables.

Y
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. . - . e .. .
variables are retained only if the coefficients are significant.-

% Né&ertheless, Tyfchniewicz;s specification represents
the most comprehensive.econometric'model of the market for
agricultural laboar.. More.recent studies of the farm labour
market have.inVestigatec aartichlar aspects of. the market i?
order to‘estimate the\effects of certain economic changes or
policies on farm emplojment levels, farm wages, or agricultural
incomes. For'instance, Wallace aﬁd Hoover (1966? and Bauer
(1969) examine the effects of: technological change on levels of
employment and incomes in, agriculture u31ng aggregative two-
equation models~for the total farm labour force. Supply and
.demand models Qﬁ the hiredvfarm labqur market form_the hasis of
iﬂvestigatioms b& Cardner (1972) and Lianos (1972) into the

“

effects of minimum‘wage legislation on farm wages and employment,

. 2

-and Ryan‘and Duncan (1974) estimate supply~and demand models‘for-

e

self-employed and ‘hired farm labour (separately) in their analysis

T e
of the effects of a relative increase in wages on farm incomes

*
>

B

' The-curremt state of econometric analysges of farm labour

can be, summarized by‘cohsidering, firstly, the natare of the‘

y

'models used and the. methods of model specification, and secondly,

[Y]

the contexts in which these models have been.appiied.

H

The theoretical derivation of specific models of the

( market for labour iri agriculture has been given little attention

" ’in tﬁe literatare, The conceptual base»of the econometric ”ﬁ\”{_\‘

]
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* force, little attention has been given to developing separate

represent'models of c¢hange in employment througp time. However,

in the Urifted States for various time periodgbetween l912(and.‘

55

" analyses isfound in the microeconomic principles of factor

demand and in‘the microeconomic theory of labour supply.
However, the mbdels employed in-the empirical anal}:ses are in-
variauly specified directly at the aggregate level, and are not
derived explicitly from these theories. The implications of
this characteristic of econometric models are discussed.in
Section 3.3.  While improvements.in\the conceptual basis of

the models have been achieved bj‘disaggregating,the iabour
models for the components,'and the nature ‘of the interdependent-
cles among the components is not well understood. Determination
of levels of employment in the three labour force components

“are obviously interrelated and thus the markets for the types

of labour should be considered simultaneously. However, in the-

" one study that addresses this problem (Tyrchniewicz), no logical

»

argument is given for selecting one interdependent specification

_over another’

Most econometric models of the market for agricultural

labour have been estimated using time-series data, and thus
. N **--\ . .

-

_these models have beed'applied td data for different time
periods and for different spatial unita. Models for hired farm

labour, for instance have been applied to national level data

2., PR
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©1969. While the models have yielded results generally consistent

with the hypothesised relationships, the parameter estimates
appear sensitive to the time period chosen. Hammonds, Yadar

and jathana (1923)'have demonstrated that eetimates of the
elasticity of demand for pired labour in the United States déve
chapged'from one time period.to.another. Cowling, Metcalf and
ﬁayner (1970) have found that in Britain the hired lebour

market relationships for the interwar period (1923 to 1938)
differ from those in the postwar period (1946 to 1964). Clearly,
relationships estimated using time-series data require tests

for temporal stability, especially when the data cover a 1ong

period of time. At the same time, similar m&dels have beern.

shbwn‘to yield different results wﬁen appiiedrto different

spatial unitsl Whereas models applied at the national level
in the United States appear to fit the data reasonably well
similar models applied to regionai data do nqt produce”’ such
consisterit resuits, and eﬁpirical tests pn'denadian data have

[N

yielded few significant estimates at either the mnational orx

regiopal levels. While.subh'yariations in statistical results

may to some extent reflect the inadequacy of the underlying

K models (Tyrchniewicz‘s interdepehdent disaggregated model hes

" been tested only at the national level in the United States),

the necessity of testing for spatial stability in empirical

results is clearly apparent.

« 0 »
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3.3 The Aggregation Problem

4

In the ;receding Sections, 3.1,aﬁd 3.2, various approaches
to the modelling of farm labour change have been described. Thie
section examines in a general way the relations between models
of the type used in the empirical studies of farm labour.and
the theories upon which such models are'based. Empirical
analyses of the farm labodr market, iike‘empirical analyses of
other labour market phenomena, most commonly are based on

macromodels; that is, models that pertain to aggregate variables.

* However, it is usually implied that the behaviour of these

aggregates corresponds to the'behaviour of the individuals that

make up the aggregates. In other words, empirical descriptioms

[4

of Qorkers' employment behaviour are nearly always confined to

_ the beheviopr of groups of individuals, but the theories that

underly'these'studies refer mostly to {ndividuals. ™

Hence, it is useful to distinguish relations postulated
by a theory of individual workers, bouseholds, or firms (the
micerotheory) as mmcro;elatzone or.mieroequations. The variables
in theee equationé are the %icrovariables, and%the parameters

specifying these relations are the mzcroparameters. A macro-

theory postulates that macrovariables (aggre ates, or certain

L

lThis section consjiders aggtegation over individuals' the related

questions of aggregation over: time or aggregation over space are
addressed in- Section 3.4, -
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functions of the microvariables) are connected by macrorelations
or macroequdtions, which in turn are specified by a number of
ﬁacroparameters.

" The development of macromodels may proceed via several
alternative rontes.. One method involves. the specification of
macromodels by analogy with an underlying micromodel. An
alternative approach eXplicitly considers the relations between

the microtheory and the macromodel, and establishes the

. conditions necessary for consistency between the two levels.

A third method is to construct .macromodels directlyg without

, reference to underlying theories. , These approaches, and the

implications associated with each approach, are now considered -

Ain’mpre detail.

The most common approach to the construction of macro-
models is to proceed from the microtheory to the macrotheory by
analogy. For example, if a microtheory tells us-that a firm's
demand for. 1abour depends upon the quantity of output produced

by that firm, then the macrotheory is usually given the form:

total demand for labour depends upon an index of total production.

Gallaway, Gilbert and Smith (1967), consider quite explicitly
the theory of labour supply at the microlevel and derive micro—

supply relations from the theory of consumer demand. However,.

-

the model thathis tested empiticallj is an analogous macromodel,
pertaining to aggregate. variables of Employment . wages, unem-’

ployment, and welfare benefits. The macromodels of Diehl (l966)_

4
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and Cowling and Metcalf (i968) are similarly based upon under-
lying micromodels by analogy. Econometric models of the fatm
labour market are also macrorelations, based implicitly upon
microeconomic theories of labour supcly and demand. '

rﬁé principal merits of cénstructing macromodels by
analogy with an underlying microtheory lie in the simplicity of
the nethod. chever,-the inference that the empirically estimated
macroparameters reflect corresponding microparameters may be
invalidated by aggregation bias. Aggregation bias refers to the
relationship between the microparameters, pertcinihg to indivi;
duals, and the corresponding macroparameters, relating to aggre-
gates of individuals. It can be shown (Appendix 2) that only
under certain rather restrictive conditions can the macro-
parametet estimates by interpreted as reflecting the analogous
microparameters which describe the behaviour of individuals.

An alternative treatment of macromodels and their under-

lying theory explicitl} considers the relations between the

Q}crotheory andAthé macrotheory; Whereas the conetruction of
nacromodels by’anelogy with microtheories ccnveniently evades
the problems of aggregation,.the essence of this alternative
approach is thét the connections between the ?acrotheory and the

microtheory are ccnsidered explicitly‘in order that a macromodel

" is specified that can be tested with aggregates (or averages,

or indices), and which is consistent with the underlying

.. microtheory. While various approaches to establishing consistency

A



are.recognised {Thiel, 19545; the end results are similar: -

ki) explicit assumptions about a micromodel (behaviour of
individqals);

(ii) definition of macrovariables;

(1i4) specification of a macromodel (behaviour of aggregates),
such that (1), (ii), and (iii) are conéistenf.

Another approach to the specification of macromodels is
to poséulate macrotheories directly, withoué reference to
undérlying microtheories. It might be argued, however, that
few 'real}~macrotheories exist, particulariy in the field of
labour markets. For-instance, a common approach to~f;rm'1aboui
sq;ply analysis is to consider aveiaée farim wages and some
average alternative wage as poséible-detersidants of aggregate
farm lqbou; supbly. However, the theorist does noé adopt this
approach because it is supposed that:some mythical collective
'reacts to these vafiables, but because’me;‘and %omen are kéown
to, or supposed to respond to certain relevant microvariables
corresponding to thgse.aggr;gates. In such/cases, the macro-
~ theory may be described as a cohst;uction based on the under-
lying micr;theory. ’ .

‘ Ne&ertheless, it is quite posgible to-ba;e a macromp@ei
on ; theory éboq&;pelations‘§etwgen macfovariableé" Whereas
microeconomic theorieé of labéur demand éée,mdst commonly based

on assumptions about production functipns and the maximizing

behaviour of firms, aggregate farm labour demand relations ﬁight

- "

» . YT
S
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be (and are) based on the assymption that production functions
are relev;nt for thé entire agricultural industry, which is
assumed to employ resources in order to maximize output or
profit.

.Such models resemble those specified by anaiogy, except
that.the directly-specified models do not refer to aﬁy underlying
microtheory. Hence, the question of consistency between the
micro- and the macromodéls, and the problem of aggregation bias
in the macroparameter estimates do not’ arise in purely aggregate
studies. These q;gstions arise only when an attempt is madg to
derivg;inform;tion about the behaviour of individuals from models
tested with'aggregate data. As a consequence, however, 'pure'
macromodels are able to provide very littie information regarding
the proce;ses which result in aggreg;te changes. 1In particular,
no inferences about individual behaviour can validly be made
from models specified directly at the aggregate level. The models
may be highly suc?essful féom a predicti#e point of view, yét af .
the gsame time fail to gxplain the Qay in ﬁb;ch these macro-
relations arise.

On the oth;r hand, the feéting of theories with aggregate
’data has definite practical:advgntaéés. To aggregate reflects
a desire to,make a pfoblem-mofe.manageable. In deciding upon‘
Fhe level of aég;égatiop-at wﬁicﬁ }q’work; @he researcher weighs

the benefits of'aggrggation, namely a siﬁplified model structure

- and reduced data and computational requirements, against the costs,

-

?
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particularly the loss of detailed information. Frequently,
however, the researcher cannot choose the level of aggreéation
used in an empirical investigation, since data pertaining to
individuals are not'readily available. Hence, empirical analyse

aré often forced to use aggregate data.

62
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However, the 'costs' of using agéregate data are minimized

when the macromodels tested are consistent with an underlying
micromodel. Such consistency permits macrorel;tions'£o be '
interpreted with reference to individual behaviour. At the same
time, the assumptionS'ne;essary to achieve this comnsistency are
moré reasonable when the aggregates to wﬂich they refer afe re-
latively homogeneous. The structural disagéregatiod of the farﬁ

labour force into separate components. reduces the heterogeneity

of the aggregates in the macromodel. Yet, as Grunfeld and

Griliches (1960) point out, "it may be futile ... to expect thdt

disaggregation will result in a better explanation of the aggT'.
regates without .an appropriate change in the model". In other

words, attempts_ to explain phenomena at different levels of

aggregation require models based on theories that are appropriate

to those leveis.

.3.4.'Modeis of Temporal. and Spatial Variaéion

It was noted in Sections 3.1:and 3.2 thatzénalyses of

farm labour have been concernéd With_variagibns in 6ff-farm

/
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mobility and agricultural employment both through time and -over
space. This section notes the essential differences between
these problems, and descfibesAa research strategy, applicable to -
the analysis of farm labour, in which both temporal and spatial
variations are‘considered. Various types of spatio~temporél
problems and methods of analysis can be identified by referring
to the general multivariable spatio?temporal schéﬁé presented in
Figure 3.1.

The. conventional approach in human geography has been the
'time slice' or coméarative static analysis over space. For a
given point in ti&e, the spatial variatibn.of a variable is
considered either by itself in a descriptive manngr'(univariate
time:slice), or with respect to.other variables (multiva;iate
time slice). A common éﬁampie of this approach_is the use of
regréssion technique§ to relate the spatial variation‘of one
'dependent’ variable to the spatial'arrangement of one or more
'independent' or 'exogenous' variabies. .In the off-farm mobility
literature, this approach is reﬁresented'by'the studies of
Szabo (1965; 1966) and Winkelmann (1966); they are concerned to . -
account for differencgs in off-farm mobility ra£e§ from one area
to another. E#amples of econometric modelé of farm labour tested

with eross-section data are Gisser (1965), and Bauer (1969).

In effect, these studies examine spatial differences in levels

of agricultural employment and wages at a single point in\time.

~ s



FIGURE 3.1
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~ An altefnatiye approach’' is to concentrate on variations
through time for a single spatial unit. This time-series
approach is labelled the 'space slice' in Figure 3.1, and itself
incorporates several subproblems or subjects of analysis.
Univariate time-series analyses (univariate space slice) are
essentially descriptive, and seek to identify patterns or
components of variation through.time for a particular spatial
unit. Spectral analysis, for example, can be used to decompose
univariate time serigg into a number of underlying components of
variation. Given monthly or quarterly data on employment in
agriculture, such techniques might be used to separate seasonal
flgctuations fr;m longer term variations. The 'multivariate
space slice' is represented by models which use time-series data
to estimaée relations among variables over time for a particular
spatial unit. Most of the econometric models of the farm labour
market, discussed in Sectio; 3.2, are of this type.‘ The approach
"focuses on changes through time,q&hether the models are éomparative
static,in nature, or include temporal lag structures.

The essential distinction between these two approac@es is
that the 'time slice' or cross-section approach is concerned
with differencts from one place to another at a single point in
time, whereas, the 'space slice' or time-series approach deals
with changes through time for a single place. Obviously, an
understanding of changes in phenomena is essential for férecasting
and piaﬁning, énd sinee the nature and degree of change diffe;s

N
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from one area to another, ; need also exists for spatial analysis.

Onevmethod of considering both spatial and temporal °
aspects of employment problems is to introduc; spatial lags into
models of temp;rél variation. For instance, cross-spectral ’
é:nly&is can he used to compare univariate time-series 6f emp loy-
ment phenomena among different épatial units (Bassett and
Tinline, 1970; Bassett and Haggett, 1971). éhe appr;ach seeks to
identify the relative importance of different components of é
time-series ;mong the spatial units being considered, and thus
distinguish 'leading' and 'lagging' areas. A similar line of
research is undertaken by Brechling (1967) and By King, CaSeiti
and Jeffrey (1969) using regression analysis. These procedures,
essentlally spatial cohparisons of univariate time-series, are
represented in Figure 3.1 by the ‘'variable slice' plane. Tﬁese
studies are descriptive in theilr emphasis, conc;ntrating on the
nature of lags in the transmission of impulses from one spatial
ugit'to another. The 'exogenous“factors which might determine
the patterns'of change are not sought.l S

An alternative approach to the general sfatio—temporal
problem that does coﬁsidér exoéenous fofcgs follows from the

observation that patterns of change through time in a particular

variable differ.froﬁ region to region. An econometric-type

lA generalization of the King, Casetti, Jeffrey (1969) approach
to incorporate spatial and temporal lags and exogenous variables
is given by Bennett (1976). However, it is not altogether clear
how such models of the spatio-temporal problem might be
estimated. o I :
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model can be developed to acéount for the temporal variation at
the regional level. The interesting question that then arises is
whether the relationshibs embodied in this model vary from one
region to another. In other words, do the processes determining

the obser&ed changes through time vary among the regions? This

approach may be seen as‘a.series of 'space slices' (Figure 3.1),

each describing the relations among a set of variables through

". time for a particular region. The regional analyses of farm

<

1abqu; by QOhnson (1961), Scﬂuh and Leeds (1963), Tyrchniewicz
and Schuh-(1966), and Yeh and Li (1966) are of this type,
although no tests for regional variability in the relationships
are made in these studies. Once the relations are estimated for
each reglon, it is useful to determine wheéher they vary éigniw
ficantly among the regions, or whether the relationships are
spatially stable.1 Fér models estimated with least squares
'metﬁods sucﬁ tests can be made using quite standard statistical
procéduresi The approach assumes that the parameters are in-
vafiant.over timé, but vary among the regions, and it is‘this

assumption that is tested. Appropriate test procedures are

described later iﬁ this thesis.

1A related approach is a series of 'time slices', in which
relations are assumed constant over the spatial units involved,
but are assumed to vary from one time point to anather
(Ichimura, 1966; Cliff and Ord, 1971). '
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3.5 Summary .
o Ty
v It 18 clear from the preceding sections that econometric-

' type.models,:using.time-series data ‘are appropriate for coere-'

hensive empirical analyses of changes through time in agricultural

employment, Howe%er, despite developments in the sbecification

°

and testing of econometric models of the market for labour in

agriculture, several important shortcomings remain in the con-

ceptualfbases of these models.and in their'applicatibns. The
4

lack, of explicit derivations of econometric models from the

°

underlying microeeonomic principles means that interpretations

given the~statistical results are tenuous. The problems of

o

- “ . & ' .. N R
.aggregation havé been reduced to .seme extent by the structural

o 7 5
disaggregation of the farm labdﬁr force.' However, iittle aeten—

tion has been given the deveIOpment of models of employment in

the family ‘1abour components, clearly, tﬁe assumptibn that the

' processes determiningifarm operator and unpaidwfamily employmeﬁt"'

“are esgentially the same as, thoee determining hired farm labour

’ < .

employment is inadequate.' Furthermore;,the nature of.theuinter-

dependencies among the eomponents of“the farm® workforce has been

‘given little theoretical consideration and is npt well understhd

Q\

While modele of fqrm 1abour change have been applied to spetiallx
o

’disaggregated data, no arguments for expecting particuiar . :; ,WQ;"

regidnal différences have been proposed and no teaCS of - ::‘ J

.
,v --,v:“-
-

significance'of regional differences in employment relatioqs have*~;,“"‘

y \ '
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T . ' . S " .CHAPTER 4 ) .
THE CONCEPTUAL FRAMEWORK .- '
‘ . = » © * . . . - ,: i
"This chapter describes the conceptual framework used in
‘ N '
the empirdical analysis of- farm laboﬁr éhanges in:Canada. The
N ) <, -

- general research strategy, essentially a regional comparison ‘_!uf

g 1
of the detgrminants of farm employmént changes, is outlined and

. ot

a theoretical ‘model of agricultural labour, which addresses

. .
©

- some of the shortcomings of exisring models, is developed The "'
question of regional differeﬁbes in the patterns of ferm em-

- }\l
ployment change and possible explanationg for. such differences

.o " are discussed'in Section 4.3+ *The chapter concludes with A -

‘4 .
description of “the data and the degnee to which the derived -

= '4‘."‘
empirical measures coincide with the theoretical concepts.. A

S P .

&

- . .

LT Qe
The prime concern of. this investigation is with changes’

_~‘.through time in the size-and composition of the farm WOrkforce

. . " -
%
. b e,

SR in the regions of Canada, and with the differences among the K

regions in. the determinants of these patterns of change. The

B s ! - N i ' v .
‘ L] - - .

S general problem, therefore, may be desaribed as a number of

g ’.~',J.;\. ‘space slices (see Sectiqn 3 4)




70

deweloping and estimating emhloyment relations,,using time—

series data, Sor each, 'space slice' or tegion. _The statistical
estimates are then ana}yeed to detergine the nature and degree

of regional_variatioﬁ-in farm emploﬁment relations, and an attempt

is made to account for observed regional differences in the

determinants of-farm emoloyment.

.\sf:?“ The first step in this strategy'is to model wear to.year
o variations in the emoloyment of iabour in agriculture. An

,{.ai ' attempt is made to oveteoﬁe some of the shortcomings of existing.

™ . : . ¢

N . ﬂ‘ »
R models of farm labour, noted in Chapter 3. The.farm labour, force

v, ‘ is - disaggregated into three componente,.hame;y, farm operators,
9-..°'( “} unpaid'family,workers, and hired farm labour. The submodeis,
required to accountT;or changes in the numbers emwployed in each
% T of the components, are based upon theoretical foundations considered
. ; appropriate to. those components. The aggregation problem is ’
- acknowledged to the extent that the assumptions necessary for.
o consistency between the Submodels, empirically testable with

»

aggregate data,_and the‘onderlying microrelations,are made

~

. . explicit.. The model also addresses the question of the

"

interdependencies among the com?onents of the farm\labour force.

4.2 A Model.of Labour Employment in Agriculture

\

The theoreticaI framework upon whieh the model of farm

employment 1s based is illustrated in Figure 4»1 : Total farp ‘

R . " . . . S N g . S e e
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" game individuals. Consequently, the structural differentiation C

72

employment is disaggregated into three distinct components:
self-emoloxed farm operators, unpaid family workers, and hired
farm labour. The forces which.determine the numbers empioyed
in each of these components are assumed to differ among the -

components; hence each componeut is considered in turn.' The

~ conceptual basis of each of the submodels partly reflects the

treatment given theee'problems in the literature. Whether the

employment functions are specified directly at the aggregate level °

4

~

of derived from microeconomic principles depends upon tﬁé‘degree

to which the microeconomic.theory is established and pertinent 'ta
the labour component being considered. The bulk of the theoretical
analysis of 1apour'supply and demand beé been concerned with-

labour that is hired.” As a conéequence,.the theory of hired

labour supply and derand is well—founded ;nd a conventioﬁal
approach is followed in the derivation of supply and demand
functions for hired farm labour. . v

On the other hand‘ little theoreticai (or empiricelj

consideration -has been given to the family labour components.

'Models of family labour in agriculture, such as those of Yeh

and Li (1966) and Tyrchniewicz and Schuh-(l969), have-assumed .

that the same principles of supply and demand.for hired labour

-epply.to the famil&_lebour_components. 3owever,~the supply of

and demand for fauily labour in agriculture are'detérminedvby the

- 0
B

between the supply of and demand for labour is difficult in the

-~
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. supply of non-operator family labour are determined jointly by

»'farm.

73

-«

" case of farm operators and unpaid family workers. Heady and

Tweeten (1963) mote the problems associated with treating family
labour in agriculture in the same. manner as hired fatm labour.
They argue that the convsntional theories of labour supply and .

demand are relevant fonfnired farm labour, but are 1ike1y to be

" z‘

inappropriate when appl ed to family labour in agriculture.

An altg;native/;;proach to the formulation of models of the

ifmily labour components in agriculture is considered here, with

particular attention being given to the derivation of an .employ-

ment function for unpaid family labour.

N

4.2.1 Unpaid Family Labour

The unpaid family labour component has largely been

‘ignored in, both the theorétical and the empirical analyses of

farm labour. The notable exception is Tyrchniewicz and Schuh-

5 .. o ' ¥ . ! .
(1969), who base aggregate supply and demand functions for unpaid
family labour on the conventional theories of‘labour supply .

anp demand. However, as with family labour generally, it is

difficult to differentiate between supply and demand forces in

‘the case of unpaid family labour, Both the demand for and

the farm ‘family. ZIn this section, an employment function_for

. . Cos
-unpaid family labour is derived from a model of the individual
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A

A productionifunction is postulated for the fth_f;rm,

Qhoee area is taken as fixed. The amount of output produced in
time tAis a function‘of the quantities of the variable inputs
‘emplofed in time t, namely capital, unpaid faﬁily labour, and

hired labour ) . : -

2

(K 4’.1

Qe = Uy Kepr Feps Hep)

&

where th = output ofs the fth farm in time t;

K = capital inppts; ' _ L : oo
F = unpaid family labour employed; _
H = hired labour employed. o

-~

. The novei feature‘of this production function
disaggregation of the variable 1abour resource into hired and
unpaid family components Unpaid familyﬂlabour (F) andehired

“" farm labour (H) appear ‘a8 separatg’prguments since each component

represents a discinct type of input, in texms of the manner in 4

)

" which it is employed and the nature of the services it supplies.

:
'Real' net income to the fth farm enterprise is the

difference between .total revenue and total cost '

L 2

. ‘,fft ,= Pee th ;’(;ft". Q’ . | 4-2 -
where: I = real' net far;.income: <
.;? ' p= reelt'farm price of, farm Qroduc?s; ’ .
e C = total co;t of ;;odhctioh;

' The term 'real’ ig used to” denote values corrected .or discounted. -

. L
L4 . 7l A
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[

in order that values are comparable between different time periods.’

‘and different areas.

Total cost-of production on the_fth.farm is given by

Cee = e Bee T Yee Hpe 4.3

vhere: ¢ = 'real' cost per unit of capital input;

€,
i

'real' cost per unit of hired labour input (farm
wage rate).
Substitutiqg for th and Cft

function for net income from farming operations in-time t

in 4.2 gives the fth farm's

Tee = Pep Qpp Kppo Fppo He) —ep Kppmw He o 4.4

.This incohme to the-farm family may be supplemented by

income earned by family members from nonfarm sources. ‘Total

- . .

income to the farm family is thus édmpfised of -net income from

farming operations plus income from nonfarm sources

) * o1 4T 4.5
£r = “ft T PFe £t PG

* : .
where: I = 'real’ total farm family ircome;

n = 'real' nonfarm wage rate (of farm family labour);

F' = number of family membérs_gmployed,off the farm.

N ' ' o N
This specification takes account of the‘'interdependence

between ‘the fgrﬁ firm and the farm household (Heady, Back, et, al.,

1953). Substituting for I__in 4.5 yields the farm family

ft

income function

-
o

.

N
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* ' ) _ P o, -
Ter = Py Qe (Reys Feor He) = gy Kep = Wy Hep +7mg Fppo 406

£
&
z
i
A
#
1

Now assume that farm families employ their resources in

2l

order to maximize their total family income, subject fo the

constraint that more family members cannot be employed, neither

on nor off the farm, than the family has members eligible for

é . this type of employmént. Thus, the problem is to maximize 4.6
/ ,
: subject to - ,
n ’ <P : .
i LR B R | = 0. . )
Ff Fft g o gt‘. 0 4.7

- -
. [P -,

where: F'' = potential unpaid family employment.

r—

In this derivation, F'' is assumed to be invariant over

prrsa L

time, but thé proportions of the non-operator family labour force
,working on and off the farm may vary.l To maximize 4.6 sﬁbﬁéct

to 4.7, form the function

~

] - * Ll g F !
Lo 7 Pee Qe (Reps. Feeo Hft) et Kee ™ Vee Bee b Ppe Tee F

. ." X} ,

where Yy 1s an undetermined Lagrange multiplier.
Maximizing Lft'is equivalent to maximizing 4.6 subject
. to the constraint 4.7 (Henderson and Quandt, 1971). 1In addition,

3
e

lF.", potential unpaid family employment, is not retained‘aéha
variable in this analysis largely because of data limitations.
However, available data on farm family size indicate minor and
very slow changes over the time period: of this study. Neverthe-
less, equation 4.7 implies that the potential family workforce .
is employed, either on the farm or elsewhere, and thus avoids the
_qaestion of work—leisure choice..

3 ' . . ¢
. ‘ '
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I ¢ is equal to L only for those values that satisfy the

« ' i cznsfraint. Segti;g the partial derivatives of 4.8 gqpal'to
. ' zero | )
_%1% = Py Qlf(; Ko Ff.t’ Hee) = cge =0
E%,z éft Qgt (Rees Feeo Be) — Mg = 0
S %%'= Pfe Q?t }Kf;? Feps Hee) - Yee = O 4.9
I gi?'s F“fu " Yee =0 o ' Lo ..
%L = B -‘th - ?ft =0 w

Assuming the second-order conditions for a maximum are

ft

fulfilled, the system 4.9 may be solved for F_ _.to.yleld the

employment function for unpaid family labour on the fth farm

. . 7 P ( ':F_ Y
FEe T Tee Peer Sfe? Ve T .

> v £t) 4.10
A

This employment function is based upon the notion that

-

the occupations of the farm opergtor's employable dependenﬁs

are determined within the farﬁ fémily. It is assumed that the

- income maximization procedure jointly deie?mines both the supply

of and demand for (and,-heﬁcé:\zﬁﬁieymggs\gfi;iif?id family
. " workers on the fth farm. . ' _ ) :

Ty . The exact form of this pnpaih family' labour employment "

N

relation (4.10) dependé upon the propefties_of ‘the production

T Vo ~



function (4.1). A loglinear functional form is assumed for
4.10, which serves as an approximation for equations derived

from a variety of production functions

F C 8.’ B2f 83f
ft 1f * Pre * Cft ’

B

£t L P . 4.11

[ w

With this derivation, the signs of the exponents of the variables

Pee and ant are assumed @ priori to be positive and negative

respectively, but the signs of the other parameters are ambiguous.

The aggregate employment function for unpaid family labour
is found by summing the individual employment functions over the
number of farm operators or farm operations

St .
F,= L F ( 4.12

o1 B

where Ft = aggregate employment of ;npaid family labour in’
agriculture;

St ;>number of self-employed farm operators,

In order that the parameters of the macromodel correspond
with the micro employment function (4.115, it is necessary to
assume that all.farm enterprfses have the same unpaid family.
labour employment functions and face ldentical prices and wages.
Under these assumpélods, ﬁﬁe macroparameters are identical to the

microparametérs, and the aggregate employment function for unpaid

78

1 The signs of the expSnents of the variables c¢ ,énd we remain

a priori unknown, unless additional assumptions are made, on the -

production function.
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family labour in agriculture becomes

SC . P i c - W, . m ’ 4.13 .

These assumptions may be relaxed-if the macroparameters ,
are not to correspond directly to the parameters of the picro-
relation. For instancé, rather than‘assuming that all farmgrs
have 1dentical unpaid family emﬁloynent functions, it might
be ‘assumed that the distribution of individual employment fun-
ctions does not change«over‘the time period of concern. However,
only if that distribution is known is it possible to determine
the composition of the macroparameters in terms of the~under1ying'
microparameters.

It is assumed in this model that aggregate employment is .
a function of the form (4.13), and that the signs of tﬁe pafameters
reflect the underlying microtheoretical hypotheses. Thus, the
numper of unpaid family workers empLoyéd in agriculture is i
hypothésized to_ge éositively dependent upon the number of farm
operators and thg farm price of farm products, and negafivel&
related to wages avallable to farm‘faﬁily members inithé nonfarm
sector. The digection of Fhe relationships between unpﬁid family
employment and the prices of farm capital inputs and hired labour
(the farm wage rate) are a pviqri|unknown; but may be estimated

empirically.
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4.2.2 Hired Farm Labour

Levels of employment of hired farm labour are established
differently from unpaid family labour employment. The supply
of and demand for hired farm workers are determined simuitaneously,
but by separate groups. Potential farm workers establish the
supply of hired farm labour, whereas the demand for hired ‘
workers is determined by farm enterprises, simultaneously with
the determinatibn of unpaid family labour employment. In this
section, firstly demand, and then supply fuﬁctionsfor paid
workers in agriculture are developed.

4.2.2.1 Hired Labour Demand

The demand for hired farm labour is assumed to be deter=-

mined simultaneously with the employment of unpaid family labour.

B

Thus, the derivation procedure follow$ that outlined in section

A

4.2.1. Maximizing the farm family income function L
Ir = (K., F._, 5 K H
fe ™ Pee Qe Koo Teor M) 7 cpe Koo = Ve Hee
Foe. Fe 4.6
nft .

subject to the constraint that-

. \ -
LRI - T T =
Ft' Fft . Fft 0 4,7

will yield a demand function for hired labour for the fth farm.
Using a loglinear approximation, this hired labour demand re-
lation.may be presented

¢
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d
Hee = Yge  Pge A 2 b.14

where Hftd = quangity of hired l;bour demaﬁded”by the fth farm.
The aggregate deménd f6r hired labour if found by summing the
individual dgmand.functions over the number of farm operators.
Assuming, as beforg, identical demand fumnctions and prices; the
aggregéte demand relation has parameters cgnéigtent wifhithe

individuajihired labour demand function

where H: = agé}egate demand for hired labour in agriculture, and

Yg = 1. The quantity of hired labour demanded in agriculture

is thus hypothesized a priori to be positively dependent upon the

. . , .
number of farm operators and the price of farm products, negatively
relateq)to the farm wage rate, and associated in .an unknown

direction with the price of capital inputs in Qériculture and

‘the nonfarm wage rate. . .

4,2.2.2 Supé}y and Hired Labour

" Individual supply functions for labour éan~be derived
from the maximization of individual worker utility functions in
essentially the same way that labour demand'functiéns can be
based on the assﬁmﬁﬁﬁbn‘of enterprise 1ncome<§aximization.' The .

derivationh of suppiy functions for hired agricultural labour has

been considered by Gallaway (1967; 1968). Following Gallaway,

&
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. _the quantity of labour which a worker supplies to a single.
market is assumed to be determined by his equating the wage rate
in the market with his marginal rate of substitution between/
income and leisure. It follows tbgt when a workef coqsiders
seve;al alternative markets simultapeously, he will offer bis
labour services in that £}}ket where the wage rate.is the highest,
provided there are no unique c;sts associated with émployment in
any of the marketé. N

However, if there are such costs associated with employment
in any or all of the markets, the decision-making process 1is
somewhat more complex. Althouggpnog easily quantified, such
costs can conceptually be incorporated into the analysis with
oﬁly slight modifications. Theilr presence makes a market less
attractive as an employment possibility, for when individuglﬁ
evaluate various possible employment opportunities they discoﬁﬁt
or correct offered wage rates by whatever amount is necessary
to compensate for Ehese costs. This concept of 'corrected'
wage rates 1is anaiogous to thét of 'real' wages and prices noted
in Section 4.2.1.

Since this analysis is concerned with the supply of hired
workers to agriculture, two markets are-considered, namely,
the farm and nonfarm sectors of the economy. Thus, the supply

"of labour to agriculture is a function of the 'corrected' wage

rates in these two sectors. The particular form of such a

Y.
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function depends upon the properties of individuals' utility
functions with respect to work.in aériculture.

Aggregate labour supply functions may be developed via
seyeral routes. A common procedure is to ‘derive f%ém a utility
function a general functional form for an individual's supply
of labour tg agriculture, then aggregate over the number of
potential suppliers.of hired farm iabour. Aggregate hired farm
labour supply functions are constructed in this manner by
Tyrchniewicz (1967) and Gallaway (1968). An alternative approach
is to postulate a form of utility function which incorporates
a distribution of preferences for work in agriculture reljted

]

to wages in the farm and nonfarm sectors. By integrating over
»

such a distribution (to get the prdportion of the potential hired

workforce choosing agriculture), gnd'by multiplying the integral

-

by ghe number of potential suppliers of hired labour, an aggregate
supply function may be specified without considering the nature
of individual supply functions.” Labour supyly functions, in other
contexts, are constructed in this spirit by Altman and ‘Barro
(1970), Grant (1573), Heckman (1974) and Robb (1975).

Either agproach could yield an aggregate hired farm labour
supply function of the following general form

N ]

s [ H
Ht = Ht (wt, n L) .4.16

t
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where: HS = quantity of hired labour supplied to agriculture;
w = 'real' farm wage rage'
Hn = 'real' nonfarm wage rate (of potential hired farm
workers); ’
L = potential hired farm labour force.
A loglinear relation is specified as an approximation to
the range of supply functions possible ’
) 6 8
s 2 H 3 4 -
=3, . .
Ht 1 wt nt Lt . 4.17

The quantity of hired labour supplied to-agriculture is
hypothesized a priori to be positively related to the number of .
potential hired farm workers and the farm wage rate, and negatively

associated with the real wage rate in the nonfarm sector.

4.2.2.3 Hired Labour Supply and Demand

The convential market clearing equation is
H =H =H !

and so the structural relations for hired farm labour are

hired labour demand:

H =6 .1 . w . 0 4.17

~
/

N
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These two equations, along with the employment function for
unpaid family labour (4.13), represent a system in which unpaid
family employment (Ft) and hired labour employment (Ht) are

determined simultaneouély, along with the farm wage rate (wt).

[3

4.2.3 Farm Operators

In the preceding Sections, 4.2.1 and 4.2.2, the number of
farm operators has been taken as predetermined. 7In this section

»

a model of farm operator employment is presented. S
In contrast to the other components, the employment of
farm operators is essentially an aggregate concept. Changes in
the demand for farm operators are derived from structural chaﬁges
in the agricultural industry which effect changes in the number
and size of farm operations; and the supply of operatoré, also re-
lated to these orggnizational adjustments, is a supply to the
industry rather than a supply to individual enterprises. Further-

/
more, the differentiation of supply and demand processes is

'
difficult in the case of farm operators, since in e€fect both
supply and demand are determined in the same decision by the same
individuals,'the farm ope;ators.

No detailed theoretigal coﬁsideration of the farm operator
component is undertaken in this study. Given the nature of operator
employmeﬂt, a single farm éperator eﬁployment equation specified

directly at the macrolevel ‘is considered appropriate. This

operator employment function is based largely upon the theoretical

C

'
<Y >

¥
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propositions that underly existing models of farm labour relevant

N

to operators, and upon the‘degree to which emﬁirical analyses

have supported these propositiong.

An important deteFminant of changesegn the number and size
of farm operations, and hence of cHangesﬁ%n the ;umBer of farm
oﬁerators, is the development of .technology in agriculture. The
influence of technological change’on agricultural labour is yell
recognized in the literéturé ?see Tolley and Farmen; 1963; Fuller
and VanVuuren, 1972; Gupta, 1972), but this factor haéxproven
difficult to incorporate into models of agricultural eméioyment.
A common practice has been to assume that such technology-induced
changes h;ve been taking‘place at a constant rate, and to introduce
a time variable in the model as a{;urrogate (for eiample, Heady
and Tweeten, 19633 Yeh and Li, 1966): However,-indices of
technological'change in agriculture have been developed, ‘and
employed in econometric models of farm labour with considerable
success (Tyrchniewicz and .Schuh, 1969):. Such an index of
technological change has been developed for Canadian agriculture
. (Yeh and Li, 1968),'and is included in the operator employment
function on the assumption that technological developments in
agriculture have tended to encourage larger and fewér farms, and
thus reduce the number o£~fafm operators.

Given the level of technology in agriculture, other féctoré
assumed to influence operator employment are the profitability of

’

producing agricultural products, and the income levels in

3



87

alternative occupations. Those models that have considered farm
operator (or family) labour separately have attempted to derive a
measure of the return to operator (or family) labour in agriculture.
However, it cén be argued (see Jones, 1966; Tyrchniewicz and

Schdh, 1969) that farm opera;ors consider not only their return to
labour, but the return to their total bu;dle of inputs, many of
which are essentially locked into agriculture. Thus, a measure of
the profitability of Tarming is more appropriate in the operator

s

employment relation than an estimate of the return to operator
1 labour in agriculﬁﬁre. The farm price of farm products, which
f// . derives from the demand for agricultural output, is aéflated by
’ the price of inputs used in agriculture to yield an indicator of
the relative profitability of farming. Assuming that farmers te;d
to rémain in agriculture (or new recruits enter the industry) when
“farming, is relative1§ profitable, ana/or that oéerators tend to
leave the industry (change employment or retire) in périods when
v agricultural prices are low relative to costs, a positive relation
is hypothesized between operator’emplo;ﬁent and the farm profitabi-
lity ind;x.
Qpe;ator employment is assumed to be influenced also by
'real wage rate or income leveis in alternativé_occuéations
5 ’ (Gallaway, 1967b). Farm operator employment ‘is hypothesized to

be negatively related to the 'corrected' wage rate in the occupa-

.. tions considered as alternatives by farm operators.
:é’: °§ 4
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The number of self-employed farm operators is thus

specified ag'ékfunction of the level of technology in agriculture,

e
u

the profitability of farming, and real wage levels in alternative
occupations. The farm operator employment relation is approximated

in a°1oglinear form

St = ml C X 2 . Snt'3 . Tt 4 4.18
where: S = number'of self-employed farm operators; '
¥ = index of relative farm profitability;
Sn = real nénfarm wage rate (of farm operators);
T = level of technology in agriculture.

4.2.4 The Submodels Combined

‘In the preceding sections, conceptual submodels for each
of ,the labour components in agriculture have been presenteg.
Together, these submodels comprise a system which determines
levels qf employment in the three farm labour components

operator employment: .

S =« ., r . 1 . T 4.18

F_= 81 .S - Py . C LW, T .om 4,13
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hired labour demand:

n 4.15

no=6 .L " .w “. % 7 . 4.17

The system of equatibns above represents a macromodel of
farm employment wh£ch is disaggregated into three submodels, each
pertaining to a distinct component of the farm labour force, and
each based on a theoretical foundation considered appropriate

to that submodel. As a consequence, the processes that determipe

levels of employment in agriculture are not assumed to be t ame

‘for all types of labour. The submodels for hired an¢ unpaid family

’

labour are derived explicity from behavioural models of individual
farms and workers. Some rather strong assumptions are necessary
to ensure consistency between the parameters of the microrelations
and those of macro submodels. However, these assumpti;ns are not
considered unreasonable given that they refer to individuals
within parficular claéses of farm. labour, and nog to the entire
farm workforce. In these respects, an important portion of the
heterogeneity,of the %arm labour force is embodied in the model.
In addition, the model recognizes that the farm labour
components are unlikely to vary independently of each othé:f~

Whereas other disaggregated models have either made the simplifying

assumption that there is no interaction among the components or



have specified interdependeqéies among the components on an ad hoc¢
basis, the interrelations among the components in this model

follow directly from the construction of the submodels. The

number of farm operators 1s assumed to be determined independently
of the other components.1 The unpaid family employment function

and the demand equation for hired workers are derived from a model
of the individual farm enterprise. The aggregation procedure

gives the intuitively appealling result that aggregate employment

of unpaid family workers and aggregate demand for hired farm workers
are related to the number of farm operators (and to otﬂer variables):
At the same time, unpaid employment, hired labour demand, and hired
labour supply are jointiy dependent upon the.farm wage rate, and

are assumed to be determined simultaneously.

A further important characteristic of the model is that

it is specified in a form conducive to empirical testing. While

A Y
by

further disaggregation of ﬁhe(labour force, for example by sex

or length of employment, might result in an improved-:conceptual
model, such a model could not be tested at present (in Canada at
least) since the necessary déta are not available. Similarly, more
sophisticated theoretical modelé, which might result from the

relaxation of some of the assumptions (about functional forms or

1 Except in as much as factor costs influence profitability,
although this simultaneity is not taken into account.
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aggregation), are also likely to face estimation problems. The
model developed in this section represents a compromise between

theoretical elegance and empirical tractability.

4.3 Rationale for Regional Differences

The’model developed in Section 4.2 1Is to be fitted to
tiﬁe—series data for each of the five regi%ns of Canada. The
use of regional data seems desirable given the assumptions embodied
in the model. In particular, assumptions relating to the
homogeneity of farm enterprises and prices are more reasonable
when the model is applied to regional rather than to national
aggregate data. Just as .the structural disaggregation of the
farm workforce refines the specification of the model, so this
spatial disaggregation results in an improvement in the conceptual
basis of the ‘x;lodel.l The remainder of this section briefly
outlines some of the reasons why regional differences in the
determinants of la¥our force change are anticipéted, and considers

the nature of regional differences that might be expected.

1However, as noted in Section 3.3, such disaggregation does not
necessarily 'improve' statistical results; in fact, most
empirical studies (eg. Grunfeld and Griliches, 1960; Schuh and
Leeds, 1963; Yeh and Li, 1966) have found that the models fit
spatially disaggregated data no better than national aggregate
data.
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4.3.1 Existence of Regional Differences

¥
¥

Regional differences in changes in the size and compoéition
of the farm workforce arise from two possible sources. Firstly,
the variables which induce changes in the levels of employment
in agriculture may vary in magnitude from one Eegion to another.

As a result of dyffering systems of agriculture and general economic
conditions among the régions, levels of technology in agriculture
and price levels of agricultural inputs and outputs are also'likely
to differ among the regions. Similarly, the regions are likely to
éxperience differences in noﬁfarm_wage levels and employment
opportunities. In other words, the values of the variables
contained in the model developed in section 4.2 are likely to vary
both through time and among the regions. The empirical literature
(eg. Guither, 1963; Taeuber, 1967; Hathaway, 1967) has demonstrated
that individual farmers and Earm workers are influenced by local
conditions (prices, costs, wages levels, and employment opportunities),
rather than by changes at the national level in these variables.
Thus, regional differénces in the variables are expected to induce
regional differences in patterns of change in the farm workforce.

However, the situation is complicated by the fact that
regional differences in employment trends may also arise from
regional differences in the model parameters; thét is, regional
differences in the responses of farmers, fa}m families and

potential farm workers to changes in the variables which influence
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their employmgnt decisions. Differences in the structure and
organization of agriculture (production functions) among the
regions are likely to result in different reéponses by farm
operatdrs to changes in ;echnology and shifts 4dn prices and wages.
S&milarly, preferences of farm family members and potential farm
workers iIn the Prairies, for example, might be quite different
from those in Ontario or Québec. As a consequence, regional
differences in farm employment levels and composition may arise
from parameter differences even though the values of the variables °
do not differ among the regions. In practice, it is likely that
both the values of the variablfs and the parameter values differ

among the regious.

4.3.2 Nature of Regional Differences

While regional differences in thwm determinants of farm employ-
ment are expected, there is little theoretical or empirical founda-
tion on which to base hypotheses about the nature or directi;n of
these differences. Regional differences in the values of the variables
are likely to be related to scale effects and differences in regional
economic structure. However, the prime concern here 1s not with
regional differences in the variables, but with regional differences
in\Ehg/ggziieters or relationships embodied in the model. In this
study, the question of interpretiﬁg particular parameter differehceé

puong the regions is treated in an inductive manner. However, some
Vs ‘

a priori expectations regarding regional differences in the

\/) . i
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general performance of the model may be based on Schultz's (1953)
'urban-industrial’ hypothesis. Schultgz put forward the argument
that factor markets 'work better' in areas aBjacent to centres of
urban industrial developﬁenf, specifi;ally that:

The existing economic organization works best at ér near

the centre of a particular matrix of economic devélopment

and it also works best in those parts of agriculture

which are situated favourably im relation to such a

centre; and it works less satisfactorily in those parts

of agriculture which are situated at the periphery of

such a matrix. (Schultz, 1953, p. 147).

Empirical tests of the Schultz hypothesis (for example,

. &

Tang, 1958; Sisler, 1959; Nicholls, 1961) have yielded some
evidence that the operation of factor markets in agriculture,
including agricultural labour markets, is related to levels of
" economic development. The relevance of the proposition to this
study is that the farm labour model might be expected to perform
'better' in those regions where Canada's urban-industrial develop-
ment is centred.

However, the urban-industrial hypothesis relates to the

. -4

general perAQiTance of the model, and provides no indication as

to how particulé} relationships might differ among the regions.
The difficulty in péstulatihg systematic regional differences {
the model parameters reflects the lack of attention paid to this
question. There is little or no theoretical analysis of this
issue, and few empirical investigations have gonsidered the

conceptual basis of regional differences in coefficients or

p) ‘ . \



T TR .

- e PFYPR YA 7 Wit Yoy WA TR BT Ay Te d ST e o

k 95

elasticities. 1 In this study, the position is further complicated

by the fact thq;/éo little is known about the processes which
e

-

influence(phénges in employment in the various component$ of the

e
Ve

Canad;aﬁ farm labour force at any spatial level. Since the

pro¢esses themselves are hardly identified, it is obviously

-

difficult to postulate plausible explanations for regional
differeééis in the processes.

»
4.4 Empirical Measures for Theoretical Concepts

-

In oroer to empirically test the farm labour model, time-
series data are required for Canada and the five regions.
Ideally, data used in empirical investigations should coincide
with the concepts contained within the theoretical model. How-
ever, single measures which correspond exactly to a theoretical
conceot are rarely available, and compromises need to oe made
between theoretical concepts and the available data eeries.

This section deseribes and evaluates the measures used in the

empirical analysis. More detailed descriptions of data sources

. definitions are given in Appendix 1.

T

1 The question is’ considered in Weatherford (1957), Wolfson (1958),
<Schuh and Leeds (1963) and Tyrchniewicz and Schuh (1966), but
no substantive conclusions pertaining to the natuyre of regional
differences in farm labour markec processes are reached in
these studies. <
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Farm Employment. The data on employment in agriculture
by class of worker (self-employed farm operators, unpaid family
workers, paid workers) afe derived from published and unpublished
estimates supplied by the Labour Force Survéy Diyision of
Statistics Canada. The yearly estimates of numbers employed ¥
represent%¥nnuql averages from quarterly (1946 to 1952) and
monthly (1953 onwards) statistic; obtained from sample surveys.

A person employed in agriculture represents anyone, 14
years of age and over, who, during the reference week, did any
work at all in agriculture, or had a farm job but was not at work
because of illness, vacation, and so on. The term 'work' includes
afiy work for pay or profit. That is, paid work in the context
of an employer—employee relationship, or self employment. Unpaid
family work is defined as work which contributed directly to the
operation of a‘farm, which is owned or operated by a related
memﬂer of the household. Housewives are enumerated as unpaid
family workers only if they report more than 20 hours of farm
work in the reference week.

The data on numbers employed in agriculture by region
and class of worker are, to the author's knowledge, a more com-
plete breakdown of annual agricultural employment than has been
used previously in investigations of this type. Yeh and Li
(1967) distinguish only between baid workers and family workers
employed in agriculture. Tyrchniewicz and Schuh (1966) consider

three employment categories, but their estimate of the number of
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self-employed in agriculture is the U.S.D.A. estimate of the
number ;} farms, with unpaid family workers-comprising the
residual after paid workers and the farm ojerator estimate are
subtracted from the total employment in agriculture. The data
used in this study, derived from the Labour Force Survey,
represent direct estimates of employmenE in each of the three -
classes of agricultural worker in Canada and the regioms.
While these data are the best available, they have spmé
limitations. The employment series represent the number of
people gaining employment in agriculture in each of the farm

1

labour categories, rather than a measure of the amount of work

input into agriculture. These two measures would vary together.
only if the full-time/seasonal/part-time distribution and the
distributions of age and sex within each component remain
relativeiy constant over the period being considered. Although
a measure of the quan;ity of work input has some theoretical
advantages with respect to labour demand, the mumber-employed
measure permits the discussion of changes in actulal numbers of
people engaged in agricultural employment,rrather than changes
in some concept such as man-year equivalents of labour input.

It is also recognized that the survey;based daéa are
likely to contain both sampling and non-sampling errors. The

.

rounding procedure used (to the nearest thousand) has meant

that in some regions, notably the Atlantic region and British

Columbia, the employment estimates for some components are rather
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crude because they involve small numbers.

1 Parm Wages. The measure used for real farm wages is
'average wages of male farm help, per month, without board',
deflated by the EonSume? PFice Index'. The farm wage data purport
to reflect the average of wages paid to all male farm help in a
region regardless of age or sk}ll. Because the wage rates used
to calculate this composite measure may cover a wide range of
skills, types of work, and ages of hired farm workers, it is
felt that the chief value of the data is to indicate relative

change gver time rather than to measure accurately absolute wage

»~

levels. This measure, available at the regional leéel, is
considered well suited to the needs of the analysis.

Nonfarm Wages and Employment Opportunities. The conceptual
model requires daEa on nonfarm incomes, corrected for costs
associated with nonfarm employment, for each of the labour force
components (that is, 'n, Fn, Hn). It might be argued that
operator labour, with its entrepreneurial skills, considers
different nonfarm employment alternatives than unpaid family or
hired farm labour. However, the limited evidence available
(Sjaastad, 1961; Gallaway, l967;qHathaway and Perkins, 1968)
suggests‘that off-farm migrants as a group tend‘to work as
operatives, labourers, craftsmen and foremen in a variety of
industries. In the absence of evidence that particular classes

of farm worker are attracted to (or from) particular nonfarm

occupations or industries, one broad-based measure of nonfarm

Ak S it e o ey, vy
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income alternatives is used for the three components. The
'industrial composite average weekly earnings' is deflated by
the consumer price index to give a measure of the real nonfarm *
income alternative in’ each region, 0y
However, this nonfarm income measure needs to be corrected
also for costs or barriers associated with employment in the
nonfarm sector. The commonly used variable in this regard is
the level of unemployment in the economy (Tyrchniewicz and Schuh,
1969). High un;mployment rates are -assumed to indicate jodb
scarcity and job uncertainty in the nonfarm sector, and thus
discount nonfarm income levels. Hathaway (1964) argues that
'intersector labour transfers occur largely in response to
employment availability rather than through income differentials.
After all, exéected income is a function of observed income
differentials and, the probabiligy of achieving them'. In order
to derive a measure of 'expected' or ‘discqgnted' nonfarm income,

the real nonfarm wage rate n is 'corrected' for the level of

uneﬁployment in the economy

' = -
ng, =Ny, (100 Uit) /100

where Uit is the annual average regional unemployment rate.
Farm Prices Received. The measure used for the price of
farm products variable is the index of 'farm prices of agricultural

fproducts'. This index is a measure of changes taking place, befween

the base period and the current period, in the average prices'
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farmers receive at the farm level frog the sale of farm products.
This indeb is deflated by the 'consumer price index', to yield
a measure of 'real' farm prices in each region.

Relative Profitability of Farming. The parity ratio, or
the ratio of prices farmers receive for their goods to prices
farmers pay for iﬁputs used in production, is uéed to indicate
farm profitability. 1In this study, the index of farm prices
of agricultural products is deflated by the 'farm input price
index', which is designed to measure the movements of prices
paid by farmetrs ?or inputs into farm production, to.yield a
measure of the relative profitability of farming.

Cost of Machinery Inputs. The price index of the Input
component 'farm machinery and motor vehicles' is used in this
study as a surrogate for the price of capital inputs which might
substitute for, or complement labour inputs ian agricultural
production. The Western Canada indix is.used for the Prairie
region and British Columbia, and the Eastern Canada index is
used for Ontario, Quebec, and the Atlantic region. The price
index is deflated by the consumer price index to yield a measure
of the real cost of machinery inputs.

Consumer f?ice Index. The consumer price index is used in
;his study as a deflator of wages and prices in ord%r than these
data series are in 'real' terms. From the statistical point of

view, deflation helps reduce some of the collinearity among the

variables, thus improving the reliability of the parameter
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estimates. The consumer price index is a measure of change'in

the cost of living in urban areas; no comparable rural or farm

consumer price index is currently available in Canada. The

regional indices used in this study are calculated using the

weighted averages of cities for which the index is supplied.

Technology. Various attempts have been made to measure

technological changes in agriculture. A summary of the various

approaches is given by Lave (1966). "All the measures have

technical and empirical shortcomings, and a less than perfect

measure is used in this study. The model employed to measure

technological change in agriculture is that used by Yeh and Li

(1968), bdsed on the concept of net (value-added) output, after

Solow (1957)1. The model may be presented

where:

t t k .t m t
—_ D - I" =+ I —
Tt Yt t Kt t Mt
ATt
T = annual measure of technological change;
t

Y = value added or net output;

1}

K farm capital inputs;

=
[

farm labour inputs;

—
[]

relative share in income of capital;

—
]

relative share in income of labour.

J

1 For a detailed discussion of the theoretical basis of this
measure see Yeh and Li (1968).
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The model yields a series of annual measures of technological
chénge that can be estimated from time series data of Y, K, M,
Ik and 1", 1In essence, this index of technological change in
any year 1s measured as the difference between two ratios. The

first ratio is the observed relative change in labour productivity,

and the second is the relative change in labour productivity that

is caused by the relative change in the capital-labour ratio.
Successive multiplication of year-to-year measures of technical
change and setting Tt = 100 in the base year gives an annual
series of indexes of cumulative technical change.

The variables used in the calculations were derived from
Statistics Canada‘time—series data using 1961 as the base year:
Y = value of gross farm output (deflated by output

price index) minus material inputs (deflated by
input price index);
K = value of capital stock (deflated by price index);

M = total employment in agriculture.

Following Yeh and Li (1968), Ik and I" were measured as \
K .O6Kt
.= =%
t
m ) Kt
I = (1 - .06) -
t . Yt

Indexes were calculated for the period 1946 to 1973
(1961 = 100) for Canada and each of the five regions. The
cumulative technological change series derived in this manner

closely approximate the series calculated by Yeh and Li for the
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years 1946 to 1965 using more disaggregated data.

Potential Hired Farming Workers. The most commonly used

E2 I

variable to 'aggregate' labour supply functions is the civilian
labour force. However, changes in the potential hired farm work
forces are unlikely to £e reflecged in changes in the total
civilian labour force, which is predominantly urban. 1In order
to exclude the workers in the large urban areas, and thus more
closely approximate the number of people who consider employment

in the farm sector, the following measure is used:

for each region,
J
t
L =C_- I A
t t =1 jt
]
3 - where: Lt = estimate of potential hired farm work force in year t;
:
Ct = total civiliam labour force in year t;
Ajt = labour force in urban area j (>20,000 labour force)
i in year t;
! Jt = number of urban areas with more than 20,000 labour

force in year t.

Thus, the potential hired faié labour force is assumed to
exclude workers in urban areas with more than 20,000 labour

: force.
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4.5 Summary

Several of the important shortcomings in the conceptual
bases and appl%cations of farm employment models noted in
Chapter 3 have been addressed in the development of the-con-
ceptual model and the testing strategy outlined in this chapter.
The model is disaggregated into three submodels, each pertaining
to a distinct component of the farm labour force and each
derived from a theoretical foundation considered appropriate for
that component. Particular attention is given the unpaid family
segment of the agricultural workforce, since th%& component has
been largely ignored in the literature. The derivation pro-
cedures produce a model in which specific interdependencies among
the components of the farm workforce are specified. The model is
thus represented as a simultaneous system of four equations.

The %frm employment model is to be fitted to national
aggregate data and to data pertaining to each of the five regions
of Canada. '?his spatial disaggregation permits analysis of
regional differences in the determinants of changes in farm
employment. Some of the reasons for expecting regional differences
are discussed, and the time-series data used in the statistical

analysis which follows are described and evaluated.
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CHAPTER 5 =
THE STATISTICAL MODEL AND ESTIMATION

This chapter_discusses the statistical model, its
characteristics and the techniques used in estimating the
structural equations. It begins with the transformation of the
conceptual model intofa form which facilitates statistical
estimation. The identification prope;ties of the model are then
considered, and the appropriate estimation procedures are described.
A distribution lag formulation of the basic model is presented,
and the chapter closes with an outline of methods for testing the

regional and temporal stability of the statistical results.

5.1 The Statistical Model

The theoretical model derived in Chapter 4 is readily
transformed into a asystem of equations that permits the estimation
of the model parameters. 1In order to comply with both the
nonlinear relationships of the theoreticalimodel and linearity
assumptions of the estimation techniques, the data used in the
estimation procedures are transformed to logarithms. This
logarithmic transformation serves other purposes.

In particular, if a relationship is formulated in terms (

105
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of logarithms, the derivatives turn into elasticities, since:

Thus, the estimated coefficients of the structural models will
represent direct estimates of the elasticities. The elasticity
concept indicates the degree of responsiveness of the dependent
variable to changes in particular exogenous or predeter§&ned
variables. It depends upon relative changes and is independent
of the units used to measure the variables concerned. Arguments
for introducing elasticities as a means of relating relative
changes in cause and effect are given in Cramer (1971).

The great practical advantage in this study is that, as
a measure of relationships among variables, elasticities have
the dimension of a pure number so that it is not necessary to
standarize units of measurement in order to compare coefficients
from different countries, regions, or time periods:\‘ﬁoreover,
the logarithmic transformation may offer distinct technical
advantages in regression analysis, namely in the cases of
heteroskedasticity and autocorrelation (Johnston, 1972).

By taking the logarithms of the variables, .and by
introducing random disturbances which recognise that the relations

do not hold exactly, the structural form of the model may be

presented
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Operator employment:

* * *

a1i + b11 rit + b
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Unpaid family employment:

~4
3
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+ +
a3 ¥ buq Syp T hgy Wi Fbey Py F by by Fu
Hired Iabour demand:
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335 F boy Sie T Pyot Ve t Paad Pie T Puat Pye T Pist G

Hired labour supply:

* * *
wi 4+ b n + b L +

a t 151 Mt 161 “it

41 * bléi

the variables:

* .

S = log S, the number of self-employed operators;
*

F = log F, the number of unpaid family workers;
*

H = log H, the number of hired farm workers;

*
W = log w, the real farm wage rate;

*
p = log p, real farm prices of agricultural products;
* ' ~—
n = log n', discounted nonfarm wage rate;
* .
T = log T, level of technology in agriculture;
*
r = log r, farm profitabilicy index;
*
¢ = log c, real price of machinery inputs;
*
L = log L,

the potential hired farm workforce;

107
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the coefficients

t to b timated;
a(l,..;A) and b(l,...16) are the parameters to be estimate
» the terms
YL, ...4) are disturbance terms;

the subscript
i refers to the region (i = 1,...5).
The levels of employment in each of the labour force

x k _k *
components (S , F , H ) and the farm wage rate (w ) are determined

endogenously with the system.

This statistical model (5.1 ~ 5.4) represents a 'bloc
recursive' system. The farm operator equation (5.1) specifies
the endogenous variable S* as a function of exogenous variables
only, indicating that S* is determined indépendently of the other
endogenous variables. Thus the single equation for S* comprises

: *
. the first bloc. The value for § then becomes a predetermined

(and thus exogenous) variable in the second bloc of three equations

- AL TR .

in which the values of F*, H* and w* are determined simultaneously.

The second bloc, recursively related to ﬁhg first, is thus

comprised of the three—equation simultaneous system (5.2 - 5.4).1
The estimation of bloc recursive systems requires a bloc

3 by bloc approach. In this case, Ordinary Least Squares (OLS)

provides an optimal technique for estimating the parameters of the

v

1 The properties of the statistical model are discussed in more
detail in Appendix 3.
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single equation bloc (5.1). Hoqgver, the estimation of a simul-
taneous system of equations such as the second bloc (5.2 - 5;4)
involves three issues,‘each of which must be settled satis-
factorily before g;ing on to the next,

First, the system must be mathematically complete; that
is, if the errors, exogenous variables, and structural parameters
are known, the endogenous variables are uniquely determined. If
this requirement is mnot met then the model provides:no,solukion
. to the endogenous variables and cannot indicate how changes in
exogenous variables influence endogenous variables. The systém
is evidently mathematically complete.

The second issue is identification, a condition that should
be established prior to any examination of statistical evidence.
Once it is shown that the eqﬁations are identified, Ehe third

issue, that of statistical estimation can be confronted.

5.2 Identification

Identification means that if the endogenous variables, the
. exogenous variables, and the errors are. known, the structural
parameters are uniquely determined (Wonnacott and Wonnacott,

1970, p. 189). If ép equation is under-identified, then it is not -
.o ' - P

s @

possible to estimate thaf equation, since there will be no way

of knowing whether this specific equation is being estimated or
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whether some bogus combination of equations in the model is being
estimated. In other words, without identification, the true
structure cannot be identified from a whole set of bogus
structures.

Operationally, there are necéssary, and necessary and

- sufficient coﬁditions which must be met in order that a structural

relation be identified (Koopmans and Hood, 1953). The necessary
(order) condition for identification is that fhe total number of
predetermined ‘Yariables excluded from the equatioa must be at
least as great as the total number of endogenous variables in the
equation less one. This order conditi;; is met in each of the
three structural relations of the second bloc. The necessary and
sufficient (rank) condition is that the coefficient matrices for
the variables omitted from the eqdation together form a matri#
that is of full rank. Given our a priori knowledég'of the -
coefficients, this conditiom is also satisfied in the three-
equation system. ! ’_ﬁk

~ The unpaid family employment equation (5.2) and the hired.
labour demand equation (5.3) are exactly-identified, and the ﬁirqd
labour supbly equation (5.4) is ‘over-identified. In over-
identified mode}s, where there are more éxogenous,variables than
necessary to ildentify the relation, the estimation problem is how

-

to use all this information effectively.

1 Ideﬁtification of the equations in the model is discussed in
more detail in Appendix 3.
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5.3 Estimation Procedures

Given the identification properties of the bloc (5.2 - 5.4),
Two Stage Least Squares (2SLS) provides an efficient technique
for estimating the gtructural parameters of the simultaneous
equations (Thiel, 1971). Application of OLS to the equations of
the syséem would yield inconsistent estimates of the structural
parameters, since one of the regressors (w*) 1s endogenous to

the system, hence is dependent on the error terms u PN e
‘ . (2, 3,°4)

The 2SLS procedure is designed to eliminate this problem

*
by purging w of its dependence on u. The first stage involves

*
. finding a modified regressor w that resembles w , yet is inde-
"

. *
pendent of the u terms. This is done by regressing w on all the

* * Kk _%
exogenous variables in the bloc (S, p ,,n , ¢ , L ) - that is,

* . ~% x k% %
the reduced form for w -~ obtainingw . Since S , p , n, ¢,
*
L are exogenous to the bloc, each is independent of the errors

u; hence any function of them (in particular, the linear
%
combination w ) will also be independent of the u terms.

* *
In the second stage w 1s substituted for w in the

structural équations; and QLS is used to estimate the structural

¢
~

*
parameters. This procedure is now legitimate, since w is
uncorrelated with the error terms. Thus, the relations of the
simultaneous equations bloc¢ are estimated using 2SLS.°

Operationally, thg sthtiétical estimation of the complete
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model involves the following steps:

i) OLS estimation of the parameters of the first bloc (5.1);
* ~x

(i1) OLS estimation of the reduced form for w , yielding w ;

~

* *
(111i) Substitution of w for w , then OLS estimation of the

?

structural equations of the second bloc (5.2, 5.3, 5.4).

5.4 A Distributed lLag Specification

It is commonly argued ghat observations on economic
behaviour generally involve a mixture of short-run and long-run
adjustments, and that statistical estimation should attempt to
separate the two. The difference between short-run and long-run
elasticity is the difference in resﬁonse time that individuals
or groups of individuals)make to economic stimuli. A short-run
response consists of the reaction to changed economic conditions .
within a specified period of time. The long-run response consists
of the complete adjustment to changed economic conditions, however
much time it should require. The general presupposition is that
the long-run response is larger than, the short-run response, or
that economic entities do not make ; complete adjustment to
changed economic conditions within a given time'period. Rather,
it is assumed that there is an incomplgte adjustment or lag in
their responses to changing economic conditions.

There are numerous redsons for expecting lagé in the em-

employment decisions of farm operators and farm workers. Apart
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from a general inmertia or reluctance to change, operators and
workers may be uncertain as to whether changes are permanent or
v

merely tempofary fluctuations, or they may be unaware of certain
economic changes or alternative employment opportunities. Ad-
justments in labour employment may be delayed because of comple-
nmentarities with other durable resources, or because the costs
involved in adjustment and readjustment may more than offset the
gains from maintaining a previously established equilibrium
position.

One commonly used method for introducing such temporal
lags into models of the type developed in this study is the
procedure of Nerlove (1958). Nerlove assumes a long-run equation

and an adjustment equation. For instance, a simple long-run

equation may take the form:

y0 = a + a, x . ﬁ 5.5

.where: yi is the long~run or equiliPrium level of the quantity
employed and X, is the price of Yer
Assuming that the current quantity employed, Yoo will
change in prsportion to the difference between the long-term
equilibrium quantity and the current quantity, a difference

equation, called the adjustment equation, can be specified:

* (e}
Ye " Ve =Y (yt - yt_l) 5.6
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|
where: Y, a constant of proportionality called the coefficient
of adju;tment, indicates the relative speed of adjustment. This
specification assumes that a given disequilibrium is not removed
in a given time peéiod, but rather that only a constant fraction
is eliminated. 1In the absence of further changes in the pre-
determined variables, however, the actual level of quantity
employed would, over time, approach asymptotically the equilibrium
level of employment.

Substituting the adjustment equation (5.6) into the long-

run equation (5.5), the following estimating equation is derived:

= + - + .
Y =va, + L -y ,+va x . 5.7

Clearly, the method is valid'for any number of xt's. Operationally
the procedure involves including the lagged dependent variable

as a predetermined variable on the right hand side of the
estimating equation.l The coefficient of adjustment, Yy, can be
obtained by subtracting the coefficient of the lagged dependent

variable from one. If the variables are measured in logarithms,

.

1 Although the estimating techniques described above are appro-
priaté also for this model, the use of a distributed lag form-
ulation of this type has some problems in empirical applications,
especially with time-series data (Griliches, 1961). The lagged
dependent variable tends to pick up the effects of omitted
variables, thus leading to serious problems of specification
bias in inadequately specified models. This same tendency causes
available tests for serial correlation in the calculated
residuals to be comparatively weak in distributed lag medels.
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the coefficients of the estimating equation are direct estimates
of the short-run elasticities. The coefficient Y, then, 1s an
elasticity of adjustment, and the long-fun elasticities are
obtained directiy when the‘coeﬁficients of the estimating equation
are divided by Y.

The distributed lag hypothesis is that y, the coefficient
of adjustment, is constrained between the interval zero and one.
The coefficient of the lagged dependent variable, say bl’ is equal
to 1-y. If b, = 0, then 1-y= 0. This would imply that all of the

1

adjustment to a new equilibrium is within the period of

observation the data, and there is no lag in response. Om
the other‘;zj:f\}f b1 = 1, then 1-y = 1, and v = 0, suggesting that
there is no adjustment at all. To pro;ide support for the dist-
ributed lag hypothesis the coefficient of the lagged dependent
variable must be significantly different from both zero and one.

z
5.5 Tests for Spatial Stability

The strategy adopted in this investigation assumes that
the model parameters are constant over time in each region, but
vary among the regions. Once the parameters are estimated for
each region, it is of interest to determine whether they are
relatively stable over space. This type of question can be
answered using techniques of covariance analysis (Johnston,

1972).
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The tests for regional differences will be made on an
%gdation by equation basis }n order that differences in particular -
processes cart be ascertained.1 To demonstrate the testing
techniques, consider the general form of the equations in the

farm employment model

K
Yie © kil Xeie Prt ¥ Cac >-8
where: Yit = value of dependent variable in region i (1 = 1,...N)
at time t (t = 1,...7);
int = value of predetermined variable k (k = 1,...K) in
region 1 at time t;2
Bki = coefficient of varlable k in region ij;
e, = disturbance term in region i at time t.

Regional differences in the relationships embodied in
(5.8) might arise from three sources. Firstly, the intercepts
(Bli) may differ among the regions, but th; 'slopes' or
coefficients other than the intercept term are constant for all

regions; that is

1 The tests described in this section are designed for single

equation models. This author is unaware of comparable methods
for testing for differences in parameters from multiple equation
models. However, by testing for regional differences in each of
the submodels in turn, the single equation procedures are
applicable.

2 X1it takes the value 1 to allow for a single intercept.
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Bki = Sk for all k # 1,

B,, ¥ B

1 #...¢8

12 1i -
Secondly, the coefficients other than the intercept term may

differ among the regions, but the intercepts are invariant among

the regions; that is

B., =8

11 for all i,

1

Bkl ¥ Bkz £ ... f Bki for all k # 1.

Thirdly, the complete relationship, that is, ignoring the
distinction between intercepts and slope coefficients and
considering the relation as a whole, differs among the regions;
that is

38, # B8, # ... =B forall k and all i.

ki
Covariance analysis can be used to test for each of these
kinds of differences among the regions. The appropriate tests
are based on comparisons between pairs of three b;sic regressions.
Firstly, pooling the time-series and regional data, regress the
vector of Y's on the (K x NT) data matrix of X's consisting of a
column of ones and the observations on the explanatory variables

X X

22 T Tk

5.9

K
= '
Yie = Keae Bt e

This yields the estimated vector of coefficients Bk and the

residual (unexplained) sum of squares
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NT 2
. Q. = 2 e! . 5.10
1 {e=1 it

The equation 5.9 says, in effect, that there are no significant
regional differences in the relationship, and to consider each
region separately has no relevance.

Secondly, using pooled data, regress the Y's on the
partitioned ( (N-1) x NT : K x NT) matrix of Dj's and X's, where

the Dj's are regional dummies; that is, Djit = 1 for region j,

zero for all other regions i # j

N_l A K ~
Y, = I D, s, 4+ L X, B +e, . 5.11
N i L e L

This regression allows each region to have a different intercept

~ ~

(aj), but imposes a common vector of slope coefficients (Bk) on
all regions. The residual sum of squares from this regression

is denoted
NT 2

T
Qy = I e . 5.12
‘ TS L

Thirdly, fit a regression to the data for each region

(that is, 5.8) and.sum the residual sum of squares over all

—
regions to obtain Q;r

K -

Y = I X R + u
e~ 0y kit kT Mie
K ~

Y = r X R + u
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K N
Yie = Ky By Ve >-8
k=1
K ~
YNt = k§ kat BkN + YNt ?
=]
N T )
Q.= Z I u . ) 5.13
3 4oy e 1F

The model (5.8) allows both the slope coefficients and the
.

intercepts to vary from region to region.

The test for the homogeneity of the regressions (slopes
and intercepts) between regions is then achieved by contrasting
the reduction in the residual sum of squares from (5.9) to (5.8)
with the residual from (5.8). This r;cio, when corrected for
degrees of freedom is known to be distributed as F (Johnston,

1972)

(Ql - Q3) / K (N - 1) B

TN T = F, . 5.14

The degrees of freedom follow directly from the number of
observations and the number of parameters used. This test amounts
to asking 1if the least restricted model (5.8) gives a significant
increase in the exélained sum of squares over the highly restricted
model (5.9). In other words, the test is to see if the reductionm
in the errors achieyed by allowing the intercepts and slope

coefficients to vary regionally is statistically significant.
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The test for the homogeneity of the regional vectors of
slope coefficients is based on the reduction in the residual sum
of squares from (5.11) to (5.8), again contrasted with the

residual from (5.8) and corrected for degrees of freedom

Q, -Q,)/ (WK -N=-K+1)
23 = F 5.15
Q3/N(T-K)_ 2 -
The test for differential intercepts is made by comparing
the reduction in the residual sum of squares from (5.9) to (5.11)

with the residual from (5.11), corrected for degrees of freedom

@ -0, / (®-1D
Qz/ (NT-N-K+1) =F3 . \ 5.16

The principle of these tests may also be applied to test
for the equaiity of any subset of coefficients over the N regions.
The practical procedure is to fit the restricted modél with the
hypothetical equality imposed, all other coefficients being
allowed to vary from region to regiig? and calculate the
corresponding residual sum of squares. Then the unrestricted
model is fitted in which this subset of coefficients is also
allowed to vary from region to region, and the resultant re-
sidual sum of squares is calculated. The equality of the subsets

is tested by contrasting the reduction in the residual sum of

squares in going from the restricted to the unrestricted model
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against the unrestricted sum of squares.1 These(techniques

apply directly for any number of regions so long as the number of
observations in each region exceeds the number of parameters to
be estimated. These tests are used in the statistical analysis
to provide an indication of the presence and nature of regional

differences in the relationships embodied in the farm labour

employment model.

5.6 Test for Temporal Stability
/ il

The approach adopted in this analysis allows the parameters
to vary among the regiqns, but assumes the relationships to be
invariant over time within each region. 1t is of value to test
for this assumption of temporal stability. Conceptually, an
appropriate test might be based on a similar procedure to that
described ﬁgr testing for spatial stability; that is, the time
point observations may be divided into several time intervals
among which the parameters are allowed to vary for the unrestricted
case. ngever, as with most tests requiring time-series data,
the degrees of freedom are insufficient to yield reliable para-

meter estimates when the observations are grouped in this way.

1 The F tests described above are tests for the significance of

groups of coefficients. Tests for stability in single coef-
ficients may be achieved by reducing the subset of coefficients
to one and following the same procedures, or alternatively

by setting up the regressions in a slightly different way using
slope dummies, and examining the appropriate standard errors
(Johnston, 1972, p. 204).
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In such cases wher; time-series data are limited, a test for
temporal stability in relations may be made using a procedure
described by Chow (1960) and Fischer (1970). The following - &
discussioﬁ refers to individual eéuations within individual .
regions.

The test is based on the division of the T time-~point

observations into two groups or time intervals; the observations

of the first time interval are denoted

t' =1, 2, ... T
where T' > K ,
The remaining (T-T') observations, where (T-T') < K, make up the
second time interval.‘ In essence, the procedure tests for
differences in relationships from one time interval to another..
The appropriate test procedure for any region i involves

the following steps. To the first T' observations, fit the

’

" regression
K . N
Y = I X B + e L 5.17
it! k=1 kit' kiT' it!
where B8 denotes the coefficient of the kth variable in the
kiT' - '

ith region for the T' time point observations.

The residuéi sum of squares from (5.17) is computed

- 2
Q&i X e . 5.18
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Then fit one regression to all T time point observations
K ~
Yie T kzinkit Bra ¥ eqe 2.8

and compute the reéﬁdual‘spm of squares
h .
T
Qq = E e . 5.13

The test of the null hypothesis that in region i the (T-T')
observations obey the same relation as the T' observations is

given by

Qg - Q) /(-1
TETH Fy 5.19 .

-

QUi
which is distributed as F with (T - T', T' - K) degrees of

freedom.
This test requires identifying a subset of time-point

observations (T-T'). In this case the years 1971 to 1973 are

‘chosen, for two major reasons. Firstly, it is in these recent

years that the values of the variables are most eitreme, and thus
may strongly influence the estimated relationship; for the entire
time period. Secondly, if the model is to bé used for forecasting
or. planniing, it is important that the relationships among the
Variables in the most recent time period are consistent with the
relationships estimated for the entire time period. Thus, the
tests for tgmporal stability are based upon separate'regressions
for theBperiod 1946-£o 1970 (5.17) andjfor the entire pgriod 1946

4

to 1973 (5.8). - :
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5.7 Sumﬁarz

The theoretical model of farm employment change developed

L 4
in Section 4.2 has been presented in a form that permits statistical

estimation of the parameters. The bloc-recursive model is
comprised of a single equation first bloc, which can be estimated

using OLS, and ‘a2 simultaneous, three-equation second bloc, for

#

which 2SLS is the appropriate testing technique. A distributed

\

lag specification of the'basic model is introduced in order to
determine the speed of adjustment by each of the farm labour
componentg to changes in the predetermined variables, and
procedures are degcribed which permit testing the hypotheses

that the parameters vary significantly among the regions, but are

relatively stable over time within each regi?n.

.
&



CHAPTER 6
STATISTICAL RESULTS

The results of the empifical estimation of the equations
in the agricultural employment model are presented in this
chapter. Although the focus of this study is on the regional .
differences in the parameter estimates, the model is tested
firstly at the’'national level, using the procedures described in
the previous chapter. The statistical results from both the
static and distributed lag formulations of the basic model are
presented. The estimation of the employment fugctions for
Canada as a whole will permit comparisoms with othgr national
level studies. The regional analysis which follows preseﬂts
the regional level results for each relation\in the model in
turn. The statistics reported include results from tests %or
overall model "fit, the parameter estimates for each region from
both the static aﬁd distributed lag specifications, and the
results from the covariance tests for regional difference; and
temporal stability in the estimated relations. The implications
of the statistical results are considered in Chapter 7.

It should be pointed oﬁt that the reliabilit& of the
statistical estimates varies among the regions due to the nature

of the regional data. Specifically, the numbers of hired and un-

125 .
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paid family workers in British Columbia and the Atlantic region,
especially in recent yeéars, are rejlatively small, and subject

to considerable rounding error. As a consequence, the empirical
estimates of the equations pertaining to these components in
British Columbia and the Atlantic region are viewed with caution,
and the results focus on those relations and reg}ons where this
problem does not exist. This difficulty points up a paradox
inherent in studies like this one; namely, that while disaggre-
gation, both structural and spatial, is theoretically appealing
and should provide more consistent and more readily interpret-
able results, this very disaggregation reduces the numbers in

each of the disaggregated groups and thus invites data problems

and difficulties with statistical estimation.

6.1 National Level Results

In general, the statistical results from the model
application to the national level data are enco?raging. The
operétor-equation R2 is high, as are those associated with the
reduced form equations from the second bloc, with the exception
of the hired labour relation (Table 6.1). The r;duced form
st provide a measure of the overall goodness-of-fit of

simultaneous-equations models, and indicate the extent to which

the model can predict values of endogenous wvariables from the
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TABLE 6.1 °

REDUCED FORM st FOR FARM EMPLOYMENT MODEL (STATIC),

1946 TO 1973, CANADA
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Reduced Form Equation (OLS) . R2

Operator Employment .991
Unpaid Family Employment ‘ .956
Hired Labour Employment .742
Farm Wage Rate .966
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exogenous variables alone. All the reduced form st are
statistically significant at the one percent level. These
results on the reduced form indicate that the model would perform
particularly well as a predictive model for the operatqf and
unpaid famil? components, but would provide less accurate
predictions of hired labour employmeﬁt on farms in Canada.l The
high R2 associated with the farm wage rate reduced form equation
is especially heartening, since 1t indicates that the estimate \
¥, used in the second stage of 2SLS, closely resembles the
original w.

The estimates of the structural p;rameters are given in
Table 6.2. A disappointing aspect of the results is the lack
of statistical significanigugyan several of the regression
coefficients. The high intercgrrelations among some of the pre-
determined variables, largely due to a common trend element, has

likely reduced the precision of the estimates of the structural

parameters, and may account for the nonsignificant coefficieﬁts.2

Basmann ,(1962) has shown that small magnitudes of Rz for OLS-
estimated reduced form equations ought not to be interpreted
as due to a failure to include some additional relevant exo-
genous variable(s) in the model. Thus, the relatively low
(but significant) R? associated with the hired labour reduced
form equation does not necessarily imply a poorly specified
submodel.

Rather than arbitrarily dropping variables from the analysis,
and thus inviting mis-specification of the model, it is simply
recognised that these intercorrelations may result in particular
variables picking up the effect of others and thus lead to some
nonsignificant coefficients.



129

‘0€T @3ed uo sajouzooy

(LLt) (L6T°) \ (€€z°)
+mm.H 8L’ ¥£LE°~ ¥»x£19° »¥I91°T- 10%°6
(1) @%103 anoqel (n) 93en (,u) a%em
-doxjysumuou waey wiejuou - (pe Jjue3jsuod
(s93eUWTIS® §ISZ ‘%°¢ uorienba) ATddng anoqeT paatH:
(0s8°) (zeL) (9z1°) (1€9°) ’ (966°)
+mm.H £9L” x£08° T %¥69L°1 180° 8L0° ¥£09°¢ S0"%e-
(#) 2%ea (2) 13so0d (d) 8dt1ad (,u) @3en - (s)
wiey Aisutyoeuw 3onpoad maeys wieguou -[pe saiojeiado Jue3lsuod
. (sa3euWTIS? §IS7 ‘€°G uorlenba) pueweq Inoqe] paiTH
(9€L") (109°) (891°) (16%°) (9€L°)
€SI 1L6° ¥6LC°1 9t - v10° ¥x%[Y8° I- 6cY” 0.°9
() 28ea (D) 3s0O (d) ao1ad (,u) a%ean (8)
uiey Aisuiyorw jonpoad wiey waejuou -[pe saojeaado JUB3SUOD
(se3ewrasd §IS7 ‘¢°¢ uorienba) juswlofdug ATyweg preduf)
(180°) (990°) (ze1)
+wm.ﬂ T66° ¥x[9€°—" - 701"~ ¥xG86°~ 16721 ’
) (2) (,u) a3en
K3oT10uyd23 ot13lex K3jxed wiejuou °f[pe JuelsSuUod
P Nm (s@3ewrise S0 ‘T°¢ uorienba) juswloyduy lo03exadQ
q

VAVNYD ‘€£6T OL 9%6T ‘(DIIVIS) TAAOW
INTWAOTINE WIVS ¥0d SNOILVTIIY TVINLONYLS A0 SALVHILSH

¢°9 T4Vl



130

Footnotes to Tables 6.2 and 6.3

8 Standard deviatioms of regression coefficients are given in

b

C

brackets: .

** denotes coefficient statistically significant at 1 percent
level,

* denotes coefficient statistically significant at 10 percent
level.

R”s serve only 'as approximate indicators of goodness of fit in
2SLS - estimated equations (see Basmann, 1962).

d 1s the Durbin-Watson statistlc for serial correlation among
the calculated residuals: |
Tt denotes presence of positive serial correlation,
T denotes an inconclusive test,
no asterisk indicates ‘absence of serial correlation.
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The Durbin-Watson test for serial correlation in the ;esiduals
from the four estimated equations yields an inconclusive result
in each case, providing no evidence for either the existence or
the absence of serial correlation.

In the operator employment equation,.the coefficients of
the nonfarm wage variable (n) and the technological change var-
iable (T) have the expected negative sign and are significant at

the one percent level. The results imply that the number of farm

operators declines as the income and employment prospects in the

nonfarm sector improve and as the effects of technological change
are experienced in agriculture, ceteris paribus. The expected
positive relationship betweeq the number of farm operators em-
ployed and the relative price of farm products (r) is not found.
Itléould appear that the decisions of farm operators to stay in
agriculture or to leave the industry have been influenced by
changes 1n technology and changes in the income prospects in

the popfarm sector, but have been little affected by changes in
the relative earnings of agricultural produce.

The results for the unpaid family employment relation also

\\Provide some support for the underlying theory. The hypothesized

\_\

———————,

recursive relationship between the number of unpaid family
workers employed in agriculture and the number of farm operators
(8) is supported by the data to the extent that the sign of the
coefficient is positive. The negative and statistically

significant relationship between unpaid family employment and the
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nonfarm wage rate (n) supports the hypothesis that the unpaid
family workforce in agriculture declines in periods when nonfarm
employment and income opportunities are favourable, ceteris
paribus. The positive relationship between unpaid family
employment and the farm wage rate (W), representing the price

of the labour alternative on farms, is also statistically
significant, supporting the notion that increases in the price of
hired farm labour result in increases in the utilization of
unpaid family labour, cetertis paribu§. The coefficients of the
farm products price variable (p) and the farm machinery cost
variable (c) are not statistically significant.

The results for the hired labour demand relation provide
only modest support for the theory. The hypothesized recursive
relationship between the number of farm operators (S) and the
demand for hired farm workers is statistically significant, which
supports the hypothesis that as the number of farm operators
increases (or decreases), so does the demand for hired garm
labour increase (or decrease), ceteris paribus. The statistically
significant positive coefficient on the machinery price v;riable
(c) is consistent with the hypothesis that farm operators demand
more hired labour when the cost of mechanical substitutes is high,
ceteris paribus. However, a positive coefficient on the farm

wage variable () implies increases in demand with increases in

price. This result is inconsistent with the theory and likely

o
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reflects the strong empirical relationship between hired labour
supply and the farm wage rat:e.1 The nonfarm wage (n);
representing the opportunity cost of unpaid fagily labour, and
the price of farm products (p) seem to have little influepce

on the demand for hired farm workers.

In the hired labour supply relation, the coefficients of
the farm wage rate variable (W) and the nonfarm wage variable
(n) have the expected positive and negative signs respectively,
and both are statistically significant at the one percent level.
These results support the hypothesis that the supply of hired
workers to agriculture expands with increases in the farm wage
rate but contracts when nonfarm employment and earnings prospects
are favourable, ceteﬁZs pa?ibus. The negative coefficient
associaped with the nonmetropolitan l;bour force variable (L)
would suggest that ﬁhis measure is not a good indicator of thg
potential suppliers of hired labour to agriculture. The
tendency for the supply of hired farﬁ workers to decrease as
the nonmetropolitan labour force increases, even after the
effécts of farm and nonfarm wages have been taken into account,
would imply that a decreasiné proportion of the nonmetropolitan

workforce considers farm labour as an employment possibility.

The measure of hired farm employment (annual average of monthly
estimates of the number of people working in agriculture) is
particularly appropriate for labour supply relations, but is
less suited to the demand concept, since it does not take into
account chianges in the nature of the hired farm workforce, such
as hours of work, degree of skill, and nature of tasks. 1t
should also be poihted out that while this theoretically in-
consistent result is disturbing, it tends to lose significance
in the regional analyses.
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The distributed lag model yielas resglts similar to the
static model (Table 6.3). As would be expected with the inclusion
of lagged dependent variables, the stltend to be a little
higher and the ﬁurbin—Watson test indicates an absence of serial
correlation in all equations. In general, the~resu1ts from
the distributed lag model reflect the static model results, but
the magnitude of the regression coefficients and their levels of
iiitistical significince decline with the inclusion of the lagged
dependent variable. The coefficients of the lagged dependent
variables are positive and statistically significaht in all
equations except the hired labour demand relation. When ten
percent confidence intervals are set for this coefficien;, it is
found that the coefficient is significantly less than one in all
equations. The adjustment'cocfficiencs indicate that the family
labour components (operators and unpaid family) are relatively
élow in adjusting to changes in economic conditions, whereas hired

farm workers respond more rapidly to changes in the economic

environment.

6.1.1 Evaluation of National Level Results

Overall, the model performs reasonably well when applied
to the national level data. Although a number of coefficients
are not statistically significant, particularly in the distributed
lag specification, the main hypothesized reiationships are

supported by the results, and the significant st attest to the
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overall adequacy of the model. The performance of the family
labour equations and the support for the hypothesized inter;
dependencies among the components of the farm workforce are
particularly encouraging. Unpaid family employment and the
demand for hired labour are shown to be positively related to the
number of farm operators, and evidence for the interdependence
between unpaid family labour and the hired component 1is given in
the ppositive relationship between unpaid family employment and
the cost of hiring farm labour.

It is difficult to compare these results with those ff@m
other studies because of differences in the underlying models,
the measures used, the methods of estimation, and the countries
and time periods to which the data refer. However, some cursory
comparisons between the results from this analysis and those from
two others follow.

The study of Tyrchnilewicz and Schuh (1969) is one of the
few that disaggregates the farm workforc; jnto three components
and considers interdependenciés among these. The Tyrchniewicz
model, when applied to United States data for the period 1929 to
1961, performs well in that the st are all high and only a few
" of the regression coefficients are not statistically significant.
For the farm operator component, both the Tyrchniewicz study and
this study point up the importance of nonfarm in;ome and employ-

ment opportunities. However, the Tyrchniewicz estimates of the

’
——



in both analy®es.
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coefficient of adjustment for farm aperators are negative,
implying an over-adjustment on the part of farm operators to
changing economic-cépaitiAns, whereas this study suggests that
Canadian farm operator; react cautiously to economic shiéts.

’ The Tyrchniewicz study does not test for the recuréive
relationship between unpaid family workers and farm operators,
but it does find an interde?enaence between ihe demand for unpaid
family labour and the number of hired workers emplo?ed. The
neéative coefficient implies that these two components tend to
act as substitutes, a finding which is consistent with the

v

positive relationship between unpaid family employment and the

_price of hired workers found in this study. This relationship

implies that when ‘the cost of hiring labour increases farm_famil{es
emp loy more of their oun 'uﬁpa1d3 labour. Relatively small
céefficients‘of adjustment for unpaid family workers are yielded

In the hired labour demand equation, Tyrchniewicz reports
a nega;ivg coefficient on the farm operator variable, implying
an increase in hired labour as the number of operators declines.
This tendency for substitution bgtdeén operators and,hired workers
is not found in this study, -where the demand for hired labour is

positively related to. the number of operators. This difference is

Rz
likely &ue to differences in the orgénizatibn of farming begwaeh

.the tyo countries. A positive relgtiohship is expected~where [

X 11

'oﬁner~opgfator units ‘are the predominant form of fafming operation,
: , , !

’
' L
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as in Canada, and the substitution effect would bé expected
where corporate farming is more common, as in the *United States.
Also in contrast with this study, Tyrchniewicz fgnﬁ% a
theoretically consistent negative relationship b;tween ﬁired
labour demand and the farm wage rate. Since Tyrchniewicz's
‘hired demand relation and his empirical measure of hired labour
are similar to those used in this study, the constrasting results
suggest some peculiarity in this segment of the Canadian farm
labour market.

The results from the hired labour supply relations a?e
similar in the two investigations. Farm workers are shown to
respond to both farm and nonfarm wages in the expected manner and
the adjugtment by hired workers is more rapid than that for
unpaid family workers.

It should be pointed out that statistically significant
results from United States national level data are not restricted
to the Tyrchniewicz model. Highiy aggregate mobility models such
as Sjaastad (1961) and Bisﬁop (19615 yield significant and -
usualiy theoreticali& consistent results when applied to Uni&ed
States' data. The disaggregated econometric models of Schuh
(1962) aﬁa Johnson (1961) algo produce convincing statistical
estimates. a

However, similar models applied j?.Canadian data have

yielded less satisfactory réSults. Yeh“and Li (1966) have

estimated a partly disaggregated model of the farm labour market



. 139

at the n;tional level for Canada, usiné data for the period 1946
to 1962. Yeh and Li group operators and unpaid family workers
into a single category, and the question of interdependencies
between the components of the farm workforce is not addressed.
In these respects ;heir study resembles that of Johmnson (1961),
although they use OLS to estimate the equ;tions.

However, the statistical results of Yeh and Li are
disappointing. Although the st for the family labour component
are high, those for the hired labour component are low, and very
few of the regression coefficients are statistically significant.
The only significant coefficients in the family labour equations
are those associated with the lagged ?ependent variable and none‘
of the coefficients are statistically significant at the temn
percent level in the hired labour equations. 1In ligbt of these
results, those derived in this study are considered particularly
satisfying. However, the improvement in model perférmance cannot
be attributed entirqu to the &ifferences in the model specifica-
tion; this study hag;?leven additional observations, a

s ~

difference which can often account for slight improvements in

| \
~

levels of signifi;apce ih\};gression coefficients. Certainly,
there are some similaﬁi&ies in the results of the two studies.

It is noteworthy that Yeh and Li's analysis of hired labour
demand (using hired labour d;ta similar to that employed in this
study) also yieldéd a theoretically inconsistent sign on the wage

rate variable.  Hired farm labour supply was shown in both
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analyses to be positively related to the farm wage rate and
negatively related to a measure of the nonfarm wage rate adjusted
for the level of unemployment. Both studies also found the rate
of adjustmegt to changes in economic conditions to be relatively
slow for family labour, but much faster for hired farm labour.
Besides providing quantitative estimates of employment
functions for three types of farm labour, the empiric;; analysis
provides a test of a body of theory on farm labour employment.
The premise that the employment of different types of labour is
determined by different, though related, processes is tested in
the empirical analysis. The general employment mode; set forth p

is quite successful in this study. With few exceptions (notably
R .
the wage rate in hired labour demand), the signs of the coef-

A4

ficients are consistent with the theory underlying the model.

6.2 .Regional Level Results

Iﬁ addition to estimating the employment functions for
Canada as a whole, the model is estimated for each of the five
regions of Canada. Although the regional data are still highly
aggregated, the regional analysis does present the response to
ghe impértané variables on a less aggregated scale than that
presented nationally. In addition, the regional analysis permits

the consideration of regional differences in the forces which

‘influence the employment of the three types of, farm labour.
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In general, the regional level results are satisfactory.
In all regions, the st for the reduced form relations are high
and statistically significant, with the exception of the hired
labour reduced f&rm in Quebec, British Columbia and the Atlantic
regions (Table 6.4). The reduced form st‘indicate that the
model provides accurate predictions for the operator ard unpaid
family labour components in all regions, but is limited as a
predictor of hired farm labour employment. The model yields
particularly inadequate predictions of hired labour employment in
the A;lantic region, Quebec, and British Columbia. However, in
all regions, the reduced form st are high for the farm wage rate
equation, indicating that the estimates_ﬁ, used in the second
stage of the 2SLS procedure, are cld?eLy proportional to the
actual w, a featur; which impreves the reliability of the
structural parameter estiﬁates.

The regional level statistical estimates of the structural

., parameters of the model are presented equation by equation.

6.2.1 Farm Operétor Employment

1}

The statistical results for the farm operator relation
(static) are given in T;ble 6.5. Before examining individual
structural parameter estimates, it is useful to determine whether
significant regional differences are apparent in the performance

of the submodel.1 The covariance test for differences in the

The covariance tests for regional and temporal stability in
estimated relations are outlined in Section 5.5, and the test
results are reported in Table 6.5.



REDUCED FORM st FOR FARM EMPLOYMENT MODEL

(STATIC), 1946 TO 1973, CANADA AND REGIONS

TABLE 6.4
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Reduced Form

Equation (OLS) Canada Atlantic Quebec Ontario Prairies B.C.
Operator .991 .964 .981 .980 .978 .861
Employment

Unpaid Family . 956 .959 .952 .890 . 944 .626
Employment N

Hired Labour . 743 476 . 261 .798 .608 .154
Employment

Farm Wage . 966 .897 .903 .957 . 965 .937 L
Rate .
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STATISTICAL RESULTS FOR FARM OPERATOR EMPLOYMENT EQUATION

(5.1, STATIC), 1946 TO 1973, CANADA AND REGIONS

Canada Atlantic Quebec
OLS estimates

Ontario Prairies B.C.

adjusted nonfarm ~.985%%  —1,384%% —1,487%% - 513% —1.034%% - 554%
wage (n') (.132) (.361)  (.106) (.226)  (.073) (.190)
parity ratio (r) -.104 -.078 .114 .271% -.033 -1.485%%

(.066) (.145) (.119) (.152) (.050) (.285)
technology (T) -.367%%  ~ 476%% -.108 ~-.930%* —.098%  -1.113*%
(.081) (.152) (.148) (.173) (.054) (.197)
constant 12.51 11.55 10.66 10.16 10. 36 17.27
b .
R? : .991 .964 .981  .980  .978 .861
ac . 1.38 1,157 1697 1.127 1.79T 1.827
Tests for Regional and Temporal Stabilityd:
RSS all years (Q,) .261 .069 .071 .032 .233
RSS 1946-1970 (Q,) 214 .063 .062 028 .211
F,y (3,22) ‘ 1.62 .69 1.07 1.00 .76

Pooled regioms RSS (Q,) =134.4

Pooled regions, differ¥ential intercepts RSS (Q2)
Sum of regional RSS (13) = 0.666

F, (12,125) = 2220%*

FL (8,125) = 28.33%%
2366%*

F§ (4,133)

non

= 1.868

Footnotes on page 144.



M

144

Footnotes to Tables 6.5 - 6.12

2 Standard deviations of regression coefficients are given in

b

[

d

brackets: ‘

** denotes coefficient statistically significant at 1 percent
level,

* denotes coefficient statistically significant at 10 percent
level.

st serve only as approximate indicators of goodness of fit in
2SLS - estimated equations (see Basmann, 1962).

¢ 1s the Durbin-Watson statistic for serial correlation among
the calculated residuals:
tt denotes presence of positive serial correlation
+ denotes an inconclusive test,
no asterisk indicates absence of serial correlation.

Q is the residual sum of squares for region i when all years
afe included (see section 5.6).
QAi is the residual sum of squares for region i when years 1946
to 1970 are included (see section 5.6).
FA is the F value which tests for temporal stability in the
re}ation in region i1 (see section 5.6): .
** denotes significant temporal differences at 1 percent level,
* denotes significant temporal differences at 5 percent level.
Q, is the residual sum of squares from the regression in which
t%e regional and time-series data are pooled (see section 5.5).
Q, is the residual sum of squares from the regression in which
t%e regional and time-series data are pooled, but regions have
different intercepts (see section 5.5).
Q., is the sum of the regional residual sums of squares (Q,,).

3 .
F1 3 represent F values for tests for regional differences
in’%he estimated relationships. F, represents the test for
differential slopes and intercepts;
F, represents the test for differential slopes; F, represents
tﬁe test for differential intercepts (see section™5.5):
** denotes significant regional differences at 1 percent level,
* denotes significant regional differences at 5 percent level.
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complete relation (Fl) demonstrates that significant differences

in the operator employment function do exist among the regions.

The covariance tests for §ifferences in slope coefficients (FZ)

and intercepts (F3) indicaée that differences are due both to

scale factors, picked up in the constant terms, and to differences
in the responses to exogenous forces, a; measured by the regression
coefficients. In other words, considerable differences in the

7

numbers of farm operators exist among the regions (as is readily
apparent), and theQfoects of the variables which influence changes
in these numbers also appear to differ from region to region.

The covariance tests for temporal stability in the
relations (Fai) indicate that, for all regilons, the estimated
farm operator employment relationships do not vary significantly
over time. Specifically, the tests indicate that the
“relationships are not significantly changed by the omission of
the 1971 and 1973 observations, implying that the operator
employment relationships in recent years are consistent with
the relationships estimated for the entire period.

In 411 regions, the hypothesized negative relationship
between operator employment and the adjusted n;nfarm vage rate
(n) is statistically significant. The numbers of farm operatofs
decline with increasesnin nonfarm wages and alternative e@ploy—
ment prospects, ceteris paribus. This result implies that in all

regions farmers tend to leave the indust¥yy, or fewer new farm

’
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operators enter the industry, in periods when job opportunities
and income prospects in the nonfarm sector are favourable. This
influence of nonfarm income opportunities on operatoriemployment
is especially important in Quebec and the Atlantic provinces, and
is less pronounced in Ontario.

) The effect of technological change in agriculture on the
number of farm operators is also similar among the regions. The
hypothesized negative association between the technology variable
and operator employment is found in all regions, although the'
coefficient is not statistically significant in Quebec. The trend
toward larger farffS™as technological developments are'adopted in
agriculture results in a displacement of farm operators; ceteris
paribus, either as farms become amalgamated or as marginal opera-
tions are.abandoned. The response of farm operators to these
effects of technological change in agriculture is greatest in
Ontario and British Columbia.

Changes in the relative profitablility of farming, as
measured by the parity ratio, seem to have little influence on
operator employment in most regions. The direction of the re-
lationship varies among the regions, and, with the exception of
British Columbia, the coefficients are small. Only in Ontirio
does a statistically significant and theoretically consistent

coefficient emerge, supporting the hypothesis that,-c¢eteris

paribus, farmers tend to remain in agriculture in periods when the



prices recelved for farm products are favourable relative to
the cost of items required for agricultural produdtion. There
is little support for this hypothesis in other regionms, however..
In fact, the results for several provinces indicate that thé

/
number of farm operators declines in periods when farm prices
are relatively high. This result might arise in situations
where farm consolidation and amalgamation ;re important
processes influencing changes in farm operator numbers, and where
decisions to absorb another farm or enlarge an operation tend to
be made when the relative prices of farm products are high and
agriculture's economic prospects appear favourable. 1In general,
however, the influence of farm prices on operator employmént
would seem to be less impertant than technological changes and
nonfarm income and employment opportunities. ’ﬁ

The regional level results for the distributed lag

specification of the operator submodel are presented in Table 6.6.
The results are remarkably consistent with those from the static
formulation, supporting the conc{usions reached therein and
attesting to the stability of the underlying model. The coef-
ficient for the lagged dependent variaﬁle is significantly
different from both zero and one in all regions except British
Columbia. The coefficient of adjustment is smaller in the
Atlantic, Quebec, and Prairie regions than in Ontario, indicating

a more rapld adjustment to changes in technology and economic
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TABLE 6.6
STATISTICAL RESULTS FOR FARM OPERATOR EMPLOYMENT EQUATION

(5.1, DISTRIBUTED LAG), 1946 TO 1973, CANADA 'AND REGIONS

Canada Atlantic Quebec Ontario Prairies B.C.
OLS estimates®:
adjusted nonfarm -.362%% - 750% -~ ,982% -~ 246 -.466% ~.561%
wage (n') (.195) (.361) (.334) (.235) (.193) (.204)
.parity ratio (r) ~.004 -.082 .069 . 245% ~-.016 ~1.429%%
(.057) (.127) (.121) (.134) (.045) (.316)
technology (T) ~.255%% -.252% ~,182 -.851*% -.087% ~1.156%%
(.070) (.142) (.157) (.201) (.048) (.215)
farm operators L552%% .509%* 403% .287* 522%% ~.058
lagged (St~l) (.136) (.164) (.203) (.143) (.167) (.142)
adjustment .448 <491 .597 .713 478 -
coefficient
constant 5.240 6.076 7.725 6.724 5.025 17.40
b
R? , .994 975 .981 ,983 .982 .876
d® 2.09 1.97  2.02 1.42+ 2.51 1.90

A
Footnotes on page 1l44. —‘\3:
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conditions by Ontario farmers.

Overall, the results for the operator component support
the underlying model, and demonstraté that, despite substantial
regional differences in the structure and organilsation of farming,
the basic determinants of operator employment and the responses

to these forces are relatively consistent among the regions.

6.2.2 Unpaid Family Labour Employment

The empirical estimates of the unpaid family relation
(static)- at the regional level are given in Table 6.7. The
covariance tests indicate significant regional differences in the
results for the submodel. The regional variation is apparent f;r
both the intercept terms and the vector of slope coefficients
in the relation, signifying significant regional differences not
only in the numbers of uﬁpaid family workers employed in
agriculture, but also in the nature of responses in unpaid family
employment to changes in the predetermined variables. The
estimated unpaid family-employment relations are stable over
time in all regions except the Pralries. The test for the
Prairie region indicates that the omission of the 1971 to 1973
observations results in a change in the overall fit of (the
equation that is significant‘at the 5 percent level. This
result demonstrates that the estimated uppaid family employment
relationships are influenced by recent trends more in the

Prairies than in the other regions.

-



A

150
TABLE 6.7
STATISTICAL RESULTS FOR UNPAID FAMILY EMPLOYMENT EQUATION
(5.2, STATIC), 1946 TO 1973, CANADA AND REGIONS
. w
. Canada Atlantic Quebec Ontario Prairies B.C.
2SLS estimates®:
farm operators (S) .429 1.909%* L964% 1.778% 3.929*%% 1,779%%
(.734)  (.929)  (.478) (.757)  (1.249)  (.445)
adjusted nonfarm  -1.847%% 5.296  ~.249 -1.860%% _1.941%  .256
wage (n') (.491) (6.555) (.646) . (.613) (1.134) (3.545)
b ‘ .

farm product .014 .303 -.226 -.308 -.014 3.729%%
prices (p) (.168) (.557) (.344) (.440) (.389) (1.202)
farm machinefy -.642 -3.152 -1.067 1.179 1.094 ~1.768
prices (c) (.601) (2.79%)  (.761) - (1.129) (.984) (1.305)
farm wage 1.279% -3.275 L982%  2,842%% 4.489% 2.860
rate (W) (.736) (3.917) (.576) (.671) (;.786) (3.997)
constant 6.700 3’397  3.225 -15.31° -40.07 -29.63

b {
R .970 957" .952 .901 .898 .742
a€ 1sst o 1ast 123t 116t 1300 1.74
Tests for Regional and Temporal Stabilityd:‘
RSS all years (Q3i) .613 .259 <309 .297 1.641
RSS 194§71970 (Qéi) . 554 .187 . 214 .097 1.292
F N (3,20) .67 2.55 2.96 13.95% 1.80

Pooled regions RSS (Q,) = 21.43
Pooled regions, differential intercepts RSS (Q2) = 11.86 -

Sum of regional RSS (Q

F1 €20,115) = 33.78%%*
F2 (16,115) = 20.14*%*
F3 (4,131) = 26.59%*

3

) = 3.119

Footnotes on page 144.
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Although the hypothesized recursive relationship between

unpaid family»employéent and the number of farm operators was
L} . . * .

vsupportea only weakly at the national level, the hypothesized

{
infﬁrdependence is given strong statistical support at the re—

A

gional level., 1In all regions; the positive relstionship between
ﬁopaiq‘family snd operator numbers is statistically significant.;
The relatively large coefficient in the Prairie region indicates
a proportionally greater.dec&ise~in onpaid fapily employmest with
a given decrease in the number of faro operators in the Prairies

than in other regions, ceterisApéﬁibus. This result might be

-

interpreted as reflecting the relatively larger size of farm

" families in the Prairies. However, large families are also

characteristic of farms in Quebec, and the coefficient for Quebec

,

is the smallest of all regionst This result might follow from
regional differences in farm production functions, such as if

‘the respective'marginal'productivities of family labour are such

n

‘thatlfamily members in Quebec leave agricultore_at lowexr levels .

of feturn thén'in the Prairies. The result would also follow if

those farmers who- leave agriculture in the Prairies tended’ to

have several unpaid family members assisting on the farm, whereas

" those in Quebec. who sellout usually had only small aQ9unts of

' unpaid family. labour. Such interpretations are consistent with

the tendency for farms in Quebec to be small (and‘often uneconomic)

.

T ey
9 . 2 . &

in ‘comparison wixh those of thé Prairies. L . . j .

“
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not occur in the Atlantic.piovinces.
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g

Unpaid family employment decreases in periods when non
farm income and employment opportunities are favourable, ceteris
paribus, in Quetec, Ontario and the Prairie provinces, although
the relationship ,is statistically significant only~in Ontario
and the Prairies. The responses of unpaid family workers to
;hanges in the adjustedﬁnonfarm wage'rate variable in these
two regions reflect the national level result. Positive, but not
statistically significant, coefficients on this variable are
found in the Atlantic region and British Columbia.

The prices of farm products and farm maehinery seem to
have little effect on the employment levels of unpaid family
workers in all regions, although the coefficient on farm produet
prices is significant in British Columbia.

However, changes in the farm wage rate; measuring the

cost of. hired farm labour, do seem to have a Eignificant effect

on unpaid family employment in Quebec, Ontario, and the Prairie

'region. ,The positive ahd statistically significant coefficients

2

in these regions imply that unpaid family 1abour tends .to sub-

.stitute for hired 1abour in periods when the cost of hired labour

is high relative to other costs and prices. Apparently, this

substitution between different’ types of labour on farms does
. ¢ : .

T
>

-

<

The distributed lag~specification of the unpaid family
employment relation yields results that.are consistent with the

static formulation resulte (Table 6.8).- The inclusion of the
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STATISTICAL RESULTS FOR UNPAID FAMILY EMPLOYMENT EQUATION

(5.2, DISTRIBUTED LAG), 1946 TO 1973, CANADA AND REGIONS

28LS estimatesa:

farm operators (S)

adjust nonfarm
wage (n')

farm product
prices (p)

farm machinery
prices (c¢)

farm wage
rate (&)

unpdid family
employment lagged

(Ft-l)

adjustment
coefficient

constant

Canada Atlantic Quebec

1.135
(.801)

-.813
(.649)

-.024
(.141)

.650
(.522)

.176
(.109)

.582%%*

(.213)

.418

~12.66
.981

:2.16

~

1.667*
(.750)

6.642
(5.437)

402
(.558)

-3.258
(2.236)

-4.260
(3.377)

.332
(.321)

.668

3.020

.954

1053+

1.258% 2.110%
(.523) (1.156)
~.435 —2.553%
(.726) (1.415)
-.368 ~.769
(.390) (.745)
-.220 1.078
(.939) (1.197)
1.643  3.722%x
(1.088) (1.857)

.455% 032

(.201) (.319)
o*

.545  .968

-9.611 -15.31

.963 .915
v 1‘86

. 1.64

Ontario

Prairies B.C.

2.745%%  1.851%%
(.951) (.394)
-.108 -1.362
(.776) (1.985)
-.043 3.319%%*
(.235) (1.168)
.789  ~-1.362
(.550) (1.472)
2.522%%  4,559%
(1.123) (2.282)
534*%% 102

(.149)  (:158)

. 466 .898

-29.31 -31.84
937  .754

1.79 1.83

Footnotes on page 144.

/
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lagged dependent variable tends to reduce levels of significance
of the coefficients on the other predetermined variables, but

the directions of the relationships and the regional differences
in the effects of particular variables remain essentially the
same. As expected, the inclusion of the lagged dependent variable
also increases the R2 and ensures the removal of any serial
correlation effects that may have existed in the static form
residuals.

The coefficient associated with the lagged Qeﬁéndenﬁ
variable is significantly different from zero only in Quebec and
the Prairie region, These results, and the associated adjustment
coefficients, indicate that employment of unpaid family labour on
farms responds'quitg slowly in puebec and the Prairies to the
combined effects of-changes‘in the predetermined variables,
whereas the response to these changes 1s more rapid in the other
regions of Canada. This finding is consistent with that ftom the
operator resulés,.which indicate that Ontario farmers, in parti-
cular, tend to adjust to changes in technologé/and economic
conditions more rapidly Fhan farnmers in Quebec and the Prairie
provinces. .

The premis@s underlying the unpaid family labour submodel .
are given more support in the Quebec, Ontario and Prairie regions
than thef are‘ig the Atlantic region and British‘Columbia. The

. hypothesiied iecursive relationéhip.between the number of unpaid
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family workers and the number of farm oéerators is su%ported

in ali regions under both the static and the distribu;ed lag
specifications. Apart from this aspect, the sub-model does not
perform weli in the Atlantic provinces and British Columbia. In
the Atlantic regions, no other relationship is statistically
significant in either formulation of the submodel, and several

of the coefficients, notably those on the farm and non-farm wage
variables, have signs opposite to those hypothesized. The results
for British Columbia are more in-accord with the underlying
theory, but as‘with the Atlantic region, there are notable in-
consistencies between the static and the distributed lag results,
indicating a lagk of stability in the estimated parameters in
those regions.

. On the'other ﬁand, the results for Quebec,  'Ontario, and

the Prairies are pgrticularly encouraging. In each case, the
eﬁpirical anaiysis supports the'hypothesized relationships getween
unpaid family employmént and .the number of farm operators, the
cost of hired farm labour, and the wage levels and availability

of jobs in the nonfarm sector. The high degree of consistency

v 2

between the static and the distributed lag specifications in-
dicates that the estimated relationships are relatively stable
and not greatly influenced by minor differences in‘model

specification.

o
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6.2.3 Hired Labour Demand ’

The statistical results at the regional lgvel for the
hired farm labour dema;d relation are presented in Table 6.9.
Regional differences in the empirical estimates, both slopes ;nd
intercepts, are shown to be statistically significant by the co-
variance tests, and the estimated relationships are shown to be
temporally stable in all regions. However, the statistical
results provide minimal support for the underlying theory of hired
labour demand. Theoretically inconsistent and statistically
nonsignificant coefficients are yielded in all regions, and the
overall fit of the submodel to the data is poor in most regions.

One.encouragigg result is the general support for the
postulated interdependence between the demand for hired workers
in agriculture and the number of farm operators. The hypothesized
recursive relationship between hired labour demand and the number
of farm operators is statistically significant only in Ontario,
although positive c&efficients are found for all regions except
British Col;mgia. This result indicates that, in Ontario
,especiall§, as fa¥m operator numbers d;crease, so too does the
demand for hired labour in agriculture, ceteris paribus. The

alternative hypothesis, that declines in farm numbers might re-

sult in increases in hired labour demand because of increases in
mean farm size, is not supported in this analysis, although'éhe

small and statistically nonsignificant coefficients in several of
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6.9

STATISTICAL RESULTS FOR HIRED LABOUR DEMAND EQUATION

(5.3, STATIC), 1946 TO 1973,

CANADA AND REGIONS
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Canada Atlantic Quebec

2SLS estimatesa:

farm operators (8) 2,503%
(.954) (.
'deusted nonfarm .078 -2,
wage (n') (.631) (4.
farm product .081
prices (p) (.126) (.
farm machinery '1.769% 1.
prices (c) (.772) (.
farm wage 1.803% 1
rate (@) - (.850) (2.
constant ~-34.05 =4,
2® '
R : .764
at : 1597 1.

Tests for Regional and Temporal

RSS all years (Q3i)

RSS 1946-1970 (Q, )
41
41 (3, 20)
Pooled regions RSS (Q ) = 8.717

’

. 115 .076
655) (.641)
091 ~1.942
324) (.875)

-.132. -.032
367) (.466)
873 -1.755%
484)  (.923)

. 034 2.091%
584) (1.066)
169 -6.812

. 469 463
76 1.68

d
Stability :

<434 454

. 383 .387

.88 1.15

Ontario Prairies

1.030*%% 1,
(.427) (
~.005 -
(.359) «(
-.636% -
(.275) (
.190
(.704) (
.738 1.
(.419) (1.
-3.,350 -7.
.781
1.59+ 1.
.151
111

2.37 1.

-

Pooled regions, differential intercepts .RSS (Q ) = 4.159

Sum of regional RSS (Q
SF 1 (20,115) = 16.00%*
F, (16,115) = 5.726%*

F§ (4,131) = 17.97%%

3

LN

) = 2.316

018  -.
.982) (.
632 2
.826) (4.
144
.281) (1
071 -,
J710) (1.
489 -2.
289) (5.
307 6.
.685

80 1.
L2661
,224

25

B.C.

021
582)

.682
635)

.112
.057)

988
705)

210
255)

126
424

44

012~

.999
.09

Footnotes on page 144,

<
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the regions might follow from the joint effects of both of these .
processes.

The coefficient on the price of machinery variable is
positive in all regions bar British Columﬁia, and is statistically
significant in Quebec, thus providing some support for the

hypothesis-that farm operators tend to demand more hired labour in

periods when the cost of machinery substitutes'is high, ceteris
paribus. However, a theofétically inconsistent, though generally

nonsignificant, negative relationship between the price of
>

farm products and the demand for hired labour is found in all

-
»

regions save British Columbia. ;

Also with the exception of British Columbii, the
: ®
coefficients on the nonfarm wage and farm wage rate variables

although not statistically significant, are at odds with the

theory. The hypotheslzed interdependence between the demand for

hired labour and the employment of‘unpaid family labour operates

through the 'prices' of these 'two types of- labour. Employment

of unpaid f%miiy labour was shown to increase when the cost of
hired labour increases, ceteris paribus, in every region except
» = . ‘

British Columbia. 'The'demand for hired workers was expected to
expand with increases in the opportunity cost of unpaid family

workers, that -is, the adjusted nonfarm wage raté. The lack of

statistical support for this hypothesfs in the regions implies
) z .
that hired labour demand is not related in this way to the
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'cost' of unpaid family labour. The results also imply that
except in- British Columbia, the demand for hired farm labour
does not decrease in periods when farm wagésincrease, ceteris
paribug. Although the theoretically inconsistent coefficient
is statistically significant only in Quebec, these results are

disturbing.1 It has already been noted that such results may

" reflect the nature of the employment data used; changes in hours

worked and\;n the composition of the hired farm workforce are not

reflected in these data, and there is some evidence that the

proportion of_!he hired workforce that is 'permanent' has declined
over time (Dawson and Freshwater, 1975).

The results f?om the distributed lgg specification are
given in Table 6.10. Apart from the coefficients on the lagged
dependent variable, the only statistically significant.eétimate
in the dynamic specification is the recursive relationship
between hired labour demand and the number of farm oper;tors in
Ontario. The coefficients of adjustmént indicate th;t ﬁired
labour demand rﬁaponds quite ra?}dly to changes in the economic
and organizational environhent. In Ontario{ where the dgqénd for

-

hired labour is clasely related to the number of farm operators,
# -

the adjustment is particulafly rapid. ~ %

«t
[
R

1 Theoretically inconsistent, though statistically nonsignificant,
demand elasticities for hired farh labour are also found in Yeh
and Li's (1966) regional analysis, indicating that these demand

relationships are not.peciliar to a particular model
specification. ~

N

13
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STATISTICAL RESULTS FOR HIRED LABOUR DEMAND EQUATION (5.3,

DISTRIBUTED LAG), 1946 TO 1973, CANADA AND REGIONS

Canada
2SLS estimatesa:

farm operators (S) 1.774%

(.936)
adjustedﬁnonfarm .022
wage (n' (.488)
farm pfoduct .064
prices (p) (.171)
farm machinery 1.089 -
.prices (c) - (.732)
farm wage ' 1.880%
rate (W) (.990)
hired labour .264
lagged (Ht—l) (.216)
adjustment <736
coefficient
constant -21.09

2b

R T \712
a¢ 1.62

(

Atlantic

4,
7.

1.

.156
.832)

555
592)

.380
.750)

.064
.055)

.401
.914)

.159
.551)

<155

<497

68

Quebec

~. 401
(.620)

~-1.073
(.870)

.570
(.496)

.913
(.648)

-.051
(1.409)

L241%
(.120)

.759

1.920
432

2.03

Ontario

.775%
(.412)

.235
(.384)

-.422
(.281)

<243
(.495)

.155
(.404)

.178%
(.094)

.822

2.482
.753

1.97

Prairies
1.027
(.890) (.
~.513
(.817) (1.
"'0081 =~ .
(.321) (.
006 -.
(.675) (.
1.467 -
(1.276) (1.
213
(.207) (.
.787
~7.819 5.
629
1.80 2.

B.C.

.073

303)

.652

648)

827
834)

442
958)

416
945)

476%

223)

524

760

.620

30

Footnotes on page 144,
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6.2.4 Hired Labour Supply

The statistical results of the hired labour supply
relation at the regional level are presented in Table 6.11.
Significant differences in the empirical estimates, both in the
intercept terms and the slope coefficients, are evident among
the regions. The covariance tests indicate that statistically
significant régional differences exist in the levels of hired
farm worker\;hpp{; and in the effects of changes in the pre-
determined variables on that supply. Although the estimated
hired labour supply relationships vary among éhe regions, they
are stable over time within each reg;on.

Overall, the hired labour supply relation fits the data
better in Ontario, the Prairies, and Quebec than in British
Columbia and the Atlantic-;ﬁﬁion. . In Ontario, Quebec and the
Prairies, the statisticdl results are generally in accprd with
the hypothesized relationships, and the estimated st are higher
than in the other regions.

gpe h&pothesized positive relationship between the supply

/4
of hired labour and the farm wage rate is found in Quebec, Ortario

and the Praifiés, and is statistically significant in Quebec and
Ontario. In these regions, ilncreases in wages in agriculture
are associated with increases in the supply of hired farm workers,

ceteris paribus. The response of hired labour supply to changes

.
in the farm wage rate is particularly noticeable in Quebec.
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TABLE 6.11
STATISTICAL RESULTS FOR HIRED LABOUR SUPPLY EQUATION

(5.4, STATIC), 1946 TO 1973, CANADA AND REGIONS

Canada Atlantic Quebec Ontario Prairies B.C.

2SLS estimates®:

adjusted nonfarm ~1.141%% =.354  -.934%*% -.502% - 481 2.617
wage (n') (.238)  (.303) (.316) (.283)  (.346)  (4.186)
farm wage . J613%%  -.359  .923%  .250%  .128  -2.695
rate (¥) (.197)  (.385) (.458)  (.135)  (.945)  (4.988)
nonmetropolitan ~.373%%  -,669% -.511 1035 .994% 466
labour force (L) .177) .292) (.327) (.234) (.536) (.821)
constant . 9.401  9.421 5.500  5.706  -.772 2.467
b ~
R2 . 782 414 504 621 653 - .403
d© | 1sst 147t 1 1.097  1.82 143

Tests for Regional and Temporal Stapilityd:

"RSS all years (Q ) .488 .453 .261 .233  1.067

RSS 1946-1973 (Q4i 440 . 409 .239 217 1.034,
A (3,22) .08 .79 .67 .54 .23
Pooled regions RSS (Q,) = 17.185

. Pooled regions, differential intercepts RSS (Q ) = 4.002

Sum of regional RSS (Q3) = 2,500
(12,125) = 1036%%* -
F1

, (8,125) = 9.325%x
Fy (4,133) = 151.5%x (f’

~

Footnbtes on page 144.
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Theoreticall§ inconsistent, but statistically non-significant
relationships are found in the Atlantic region and British
Co}umbia. -

Wage levels and the availability of nonfarm jobs in the
nonfarm sector appear to influence the supply of hired labour in
the hypothesized direction in all regions except.British Columbia.
The negative relationship between the adjusted nonfarm wage
variable and hired labour supply is particularly strong in Quebec
'aqd,Ontario. As nonfarm wage levels and employment prospects
improve, the supply of .hired labour to agriculture‘decreases,
ceteris paribus. It would appear that potential hired farm workers
in Quebec and Ontario are more responsive to changes in the famm
and nonfarm labour markets than are workers in other regions.

The hypothesized re}afionship between hired labour and
the potential hired farm workforce measure is supported at a
statistically significant level only in the Prairie region,
~although the coefficients in Ontario and British Columbia are
also positive. It would seem that changes in the;%quetropolitan
workforﬁe in the Prairie provinces closely ;eflect ch;nges in the
potential hired farm labour supply, but elsewhere in Canada the
situation is more complex. The results indicate Fhat in the
Atlantic region and Quebec, the supgly of hired farm workers

declines as the nonmetropolitan labour force expands, ceterts

paribus, implying that potential suppliers of hired.labour to
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L , B . . ¢’
agriculture_coﬁprise a decreasing.proportion 6f the nonmetropol- - -
', .itan vorkforce. . N o
' / S N

\The statistical results féom the distributed 1ag specifi—

o

cation’of the hireﬂ 1abour supply relation are consistent with the

~
'

.o résults*from the static fbrmuiation (Table/t.ll). The inclusion’

of'theﬂlagged dependent variable rednces the significance levels
WY N )
of the other coefficients, increases the st but 1eaves the T

) L

directions of the relationships and the regional differences in

the»effects of the variables essentially the same. The adjustment.

coefficients indicate that with- the exception of British Columbia,

b

the supply of hired famm labour reSponds quickly to changes in

farm and nonfarm economic conditions. In the.Atlantic, Quebec,

3

< " and ?rairie regions this rapid adjustment on the«parg of ‘hired

. workers 1s in contrast to the relatively*siow response to-changes

:
.

in the economic and technological envi?onment on°the part of farm

- 1 )

s operators and unpaid family workers. In Ontario, adjustments to

[

v changes in the exogenous forces are rapld .for all components af

¢ . the farm workforce. C o , ' - ’ .
The theory which forns the basis 6f the; hired farm labour

sunply submodel is not well supported by the data in the Atlantic
region nor in British Columbia.~ In these regions the estimated

Q - 'S

telationships are either.at odds with the theory, or are not ¢

: ;'!‘, ) « statistically significant, and the Qverall fit tb the data is
R poor, Howevet, in Quéhec Ontamio, and the Prairie region the
,‘.’ﬁ ) e - ap ‘ ’\‘& ?"," ‘5':\,-‘ ' ’ * -" ™ c *p H
e w’“, ‘. % < : a a . " -:‘ ; R .,‘ , o B
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<
TABLE, 6.12 _
A o .
- STATISTICAL RESULTS FOR HIRED LABOUR SUPPLY EQUATION (5.4,
DISTRIBUTED LAG), 1946 TO 1973, CANADA AND REGIONS
Cénada Atlantic Quqbec Ontario Ppairies"‘gﬂc.
. _ : *
2SES estimates®: . ’ : L
adjusted nonfarm  -.624% -.048  -.391 =-,013 =070 | .985
wage (n')- . (.342)  (.402)  (.423) (.326) (.761) (1.840)
farm wage = - .269  -.558 ' 633  .017 139, . '-.858 .
rate (%) (.264)  (.458)  (L465) (¢.214)  (.685) (2.191) | °
nonmetropolitan - .. -.242  -.344  -.272  .012  .943° =-.137
labour force (L) (.190)  (.333)  (.293) (.207) (;606)  (.333)
hired labour’ .263%  ,218%-  .156  .387% 105 664 o .
lagged (H__) o (165)  (.118)- 7 (.127)  (a163) . (.18D) , (.283)
. 27) ¢ , R
. 4 . - .t’ v . -
adjustment - L7377 _.782-  .844  .613 .895 .336
coefficient - . 7. . . S . s
. - . T . . al
constant . - 6.662°  6.717> , 4.308  3.356 -.967  1.788
b : IR - .. : ‘ .
CRPT o . .83 ° .531 1, 306 .710 . .634 . .570
- l. . . o . » , .o- . ) R .
< 1.72 © 1.56% . 1:84 1.95 - 1.82 . 2.25.
. .7 ® ) : c . e
“ ) ) . Q“ * .
. - ’ ’ N ) -
Foatnotes on page 144. v, NV o s
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. Y _1 . N . ] ) ~ .-'eq‘ .
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- '(, -~ ' t . . \";« ,“,;.
. ' &7 g H‘| *: ~- _':‘&";l ' .. q(
N / ‘;'? es‘; LA ‘.:h\v \fﬂ'
L4 4 . * N : e i [y
» . { .‘. ‘_ _.‘\
. ’ ‘ » ) W R ﬁ‘{ =
e ' A



PO

€ . - . 167

empirical results generally support the conceptual md@el of hired .

iabour supply.

6.3 Regional Differences

It was shown in éhe prebeding'sections that siénificant
regional differences in the results ‘are apéarent in éll equations
L of the farm employment model. 1In this section the results are
summarized fégion by region, and an attempt 1s made tp interpret_
these regional differences in the statistical reSuits.
’Chaﬂgeé in the size and compo;ition of the farm labour
° ‘ ngce iﬁ the Atlantic region appear fo be related less to'changeg
in prices and costs than to changes iﬁ the structure of ~
agriculture and the economy gene?ally. Only the fami;y lagour
equgtio%g'ptovide a reasonable overall éif to the data, ‘but

’, . : .
eveh there,many of the hypothesized relationships aré not

»
-
<t é * ' ’

. supportéd statistically. Changes in the number of farmﬂpperators

in the Atlaﬂtic provinces are mosy strongly associated with vari-
. % . - )
ations in the effects of technological developments in agriculture

e ghd with cbénges'in the availability of, and wage levels in, jobs -
. &nd nonfarm sector. Improvements in the. relative p;ofitabilihy

- ' of farming are not assoéiatea with the retemt®on of self-employed

’

operators in Atlantic agriculture. Changes ih unpaid family
LW v . . ' . . - - '
3 .- employment in the Atlantic provices, reflect changes in the .

numbel of.farﬁ operatprs,'but'aré not related to.the cost of .
- ‘ ° ‘.y .

4

A
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_hired labour and alter#ative income prospects as .they are in
other regions of Canada. The hypothesized interdegendencies
between unpa%d farm labour employment and hired labour supply -
and demand are not sustained in the statistica% anaiysis, and
the results suggest that the underlying theories of hired lakour

- supply and demand a;e not appropriate in the Atlantic reg}pn.
This lack of significant economic relationships may follow from
the fact that a large proportion of farm operations in the
Atlantic region are not commercial enterprises. However, such
conclusions must remain speculative since the statistical results
for the hired component may be biased by data rounding errors.

Data errors due to rounding also affect the results for
British Columbia, and may account for the generally poor per- ‘
formance of the model in.that region. Results from the self-
employed operator equation, for which data are comparatively
reliable, proﬁidé evidgncefthat decreases in the numbér of oper-
ators.afe related, as hy%othesized, to the effects of technological
developments and increaseé in nonfarm income oppogtunities. But '
the results élso indicate that, qther-things being equal,
decreases. in operatér numbers occur ;n periods when farminé'is

3

relgtivel& profitable in British Columbid. This result suggests

\

that idqreases in the relative profitability of farming facilitate

the conso;idation of farm holdings, éspeéi§11y°by encouraging the

purchase of marginal farms by 'enlargérs'; and thus reduce the
. : 4 . -

number of farm operators. As with:the Atlantic region resﬁlts,
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few of the hypothedized relationships in the unpaid family and

-

hired labour quatlons in British Columbia: are theoretically

consistent and statistically significant, with the notable

«
a

exception of the dependence of unpaid family employment on the

k)

P N L] 4
number of farm operators. .While the high proportion of non-

commercial farms in British Columbia may accouﬁt for .the lack
-]

of statistlcal support for the hypothesifed economic relationships,

the results may reflect errors due to rounding in the data.
o
Changes in the employment, of labour on farms in Quebec

-

appear‘to be Influenced by économio variables as hypothesized in

.‘ - \\
the model, with the exception of hired labour demand. Farm

operator Employmept responds noticeably to changes in nonfarm

job ppportunities and income levels. Chanées in agricultural

-4

technology and.changes in the relative prices of farm products

appear to have only minor impacts 'on changes in the number of
o .
” . .
farm operators. These results suggest that operator labour in

~Quebec is underemployed in agriculture in the sense that many

s

operators are ﬁ§2pared to- leave agriculture, and do so when
: . e

<
nqgfarm opportunpities arise. Changes in the number of unpaid

family workers in Quebec reflect changes in the number of farm
eperators and changes in the farm wage rate, thus supporting- the
hypothesized interdepencies among the compdﬂenﬁs of the farm

Qorkforce. The results indigaqe_that unpaid family employment in

" Quebec ' is largely a fpncpion of the number of farms and the cost

. e ar Am e oy B



170

of hired labour, for which unpaid féﬁily labour acts as a
éubsfituté, and is little influenced by cﬂénges in farm proauct
\and machinery prices or nonfarm incaﬁe opportunitiés. 6nce the
‘effect bf changes in the number of farm families have been
accounted f&r, increases in unpaid family employment seem to
result from the utilisgtion of available family members Qben the
cost of\iired labour is high, rather than from shifts by farm .
family members between nonfarm and farm emplo}ment in resppn;e to .
cﬁaﬁges in farm product prices or nonfarm wagé&. The hired labour
?emand equation provides a poor fit t; the data in Quebec, and
the regults seem to reflect labour supply rather than demand
rel;tionships. Hired‘farm labour supply is shown to increase
when ag;&cdltural wages‘incregsg, and decrease when nonfarm |
wage levels and employm;nt opportunities incr;ase. The resu%ts
imply that levels of ;iréd labour employment largely reflect
these supply réldéionships. - In Quebgc, therefore,. the nonférm
econcmy has an. important effect on ie&els of operator and hired
'farm labour employment, but unéaid family employment depends
largely upon Fhe nﬁmber-of operators and the cost of hired
labour. S . : s

In éhe Prairie region, the family components of. the farg
laboﬁf force demonst%ate signifiéaqt! though consefva;ive,

responses to changes in the economic and technological environ-

ment. The number.of farm openators in_Prairie agriculture varies

L

. .
P
£ . ,



v

171

{
_ o
with technological develoﬁments and changes in nonfarm wage °

~

levels and job opportugities, but the rate of adjustment in )

>

operator employment to these shifts is sloG compared with that
in Quebec aﬁd Ontario. - Changes in tﬁ; number of unpaid family °
workers in the Prairies reflect changes-in-the number of farm
opergtors, and are also related to changes in noﬁfarm wages,
job oppoftunities, and the farm wage rate, thus.supéorting the
hypothesized ;nferdependence between unpaid family e@plo&ment

and the cost' of hired labour. Hired labour éﬁploymenq in the

Prairies does not seem to vary as expected in response to -
& - : .

Il

changes in wages'and other prices aad costs. Hired farm labour
supply is shown to be related to farm and nonfarm wages, but

the coefficients on these variables are smaller in thé Prairies
than in any'bther region, ané néne of,the.hired lébour demand
coefficients are sta;istically signifié;nt. The major changes

in labour employmerit in Prairie agriculture havé’been.in the \

family labour comﬁbnents, and it is these components that' are

wost influenced by changes in economic qonditions'ih the farm

.and nonfarm sectors im the Prairies. There is a..considerable

lag, however, in ;ge responsendf faﬁily labour to éhese changing

economic conditions. These results likely reflect tﬁg predomin-

ance of commercial famiiy farm enterprises in the Prairie ‘
-pr&ﬁinges. . | -

The hypothesized rela&ionéhips incorporated in the farm

employment hodel,ére given more empirical support in Onfa;io thép ¢

e e et el D e SR
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in any other region. The‘réduced form st are high for all
equations, attesting to the model's predictive‘power £:r all
labour force componenté in Qntafio. Farm aperator employment is
sighificantly'related tgrthe level of "agricultural technology,
p to nonfarm income‘&evels and‘tﬂe availability of nonfarm jobs,
aﬁd to the relétidh‘profftébility of farming as me;sured b} the
parity ratio. Fa?m operators in Oqtar16 are thus responsive to
bth structural adju§tments in the organizatioﬁ of agriculture,
and to changes in 1e;els of returﬁ in both the farm and nonfarm
sectors, “The réce ;foadjustment in.operator employment to
changes in these variableg is also more rapid in Ontafio than iﬁ
any‘other ré;;on. As hypothesized, uﬁpaid family employment in
_Ontario is positively.relatea to £he number of farm operators;
In addition, the ‘results indicate that more uﬁpaid family labour
is é%bkoyed when the cost of ﬁirqd.laboufiis high, but less

3 .
unp;id labour is employed'whed ﬁigher paying job opportunities
exist in the nonfarm sector. As does operator labqur, unpaid
famiiy léhour fespo;ds to changes. in the séructure of agriculture
and to changes.in economic conditions in both fhe.farm and nonfarm .
settors,‘and.the rate of adjustment in dnpaip family émployment
tofthese cﬁéngeglié Jery raﬁid. As with chef-rgéions, hired
1gbodr‘emplo§mentJin'Ontafio seems to ﬁe influenced more by
' sﬁpply_férées théﬁ by demand factorsf although the hypothesizéd'
~'reiationship between.hiréd lagour.dgmand and the number of farm
opera;ér; is significant. The éupply of hired, labour to

£

-,
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agriculture in Ontario varies with the farm wage rate and\Qiqb/ <’

- L] .
LY rd

e
nohfarm wages and employment opportunities. Thus, variatio :

in employment of hired farm workers in Ontario reflect changes
[ 1

in the_number of farms which demand hiredllabou; and changes in g
the important labour supply ,variables of farm anﬁ nonfarm wagés. %
y b
To the extent that Ontario représents the centre of’ é
y urban-industriat development in Canada, Scaultz's 'urban- “ %
indu??rial' hypothests seems to have'somg'appligation in this - '
iﬁvggtigation. The farm labour market, as ?escfibgd by the
model, appears to work better in Ontario than in any other region,
and seems to. perform least well 1A the Atiantic‘region and %
IBritish Columbia. 1In bﬁtario, where urban-industrial activities %
are widespread and occupational shffts into and out of.agricu}turé §
are‘facilitated by the number and extent of urban-industrial §
concerns, all cac?gories’of farm labour are responsive ;o-chanées -§
in econoﬁic condiiions in the farm and nonfarm sectors., In the %
Prairie region, employment of gired farm labour is not associ;ted .
with wages and nonfarm job oppoytﬁnities to tﬁgifxgent_that it ' ' ;
.1s in Ontario and Quebec. It is possible'&hat mh@g tendency %ﬂ
reflects the degree of spatial separation of theéférm éné nonfarm gi
sectors in the Prairies. In Quebec it ié thé unpaiq family ) %ﬁ
workers who do not seem to ;espoﬁd to changeﬁ in the nonfarm %
labou; market, a;&hqugﬁ this is 1ikely related more to the i gg
struéture of thé fa;ms‘and‘the nature oé uuéaid family labour ' - %!
in buebec than to the proxinmtity of‘urbaq-industrial activity. '%?
. . , - 2
B §,
, ¥
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Régional differences in the performance of the model
might also be related to differences in the nature of the
agricultural industry among the fegions. The model yields more
theoretically consistent results, especially for the fa@ily
labour components, in thése regions where the relative
" importance gf 'non-commercial' farms is the lowest. Since the
model is based upon assumptions of profit makximization on the
part of farm families, it woulll be expected to fit the data
better in regions where most farms are commercial operations.
Non-commercial farm enterprises are éroportionﬁtely least
numerous in‘the Prairies and Ontario, and it is in these regions
that the hypothesized family employment relationships are best
maintained in the empiricai analysis. Non-commercial operations
are proportionately most numerous in the Atlantic region'and

British Columbia, regions where the statistical results provide

the least support for the model.

6.4 Summary of Results

When applied to the natiomal level data, the farm employ-
‘ment model developed in Chapter 4 yields results that generally
conform to the hypothesized relationships. HoweveF, the regional-
level analysis clearly demonstrates tha{ the effects of the

various determinants of changes in farm labour employment differ

~

=
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from one region of Canada to another. Thus, the research strategy
of applyiné the model to each region separately 1s vindicated.

At both levels of aggregation, the results provide
empirieal support for the two innovative characteristics of the
farm employment model itself. Firstly, the disaggregation of Lhe
labour force and the specification of submodels specifically for
the family labour components 1s validgated by the géneral theoreti-

cal consistency of the estimated relationships in the family labour

equations. Although the hired labour supply estimates generally

~conform to the hypothesized relationships, the hired labour demand

relation does not fit the data well, and yields some notably
inconsistent and nonsignificant results at both levels of spatial
aggregation. However, the un#erlying premise that the processes

’

influencing changes in farm labour employment differ among the

"types of farm labour is supported in the statistical results.‘

Secondly, the hypothesized interdependencies among the components
of the agricultural workforce are substantiated in most cases.
In,particulérQ the recursive relationship between unpaid family
labour and farm operators, and the relationship between unpaid
family employmént and the cost of hiring farm labour are found to
be significant in most regions. The estimated relationships are
shown to be ét551e over time, and the hjpothesis that employment

adjustments take place after a lag is given statistical support

in most components and tegions.
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»

Explanations for the régignal differences in the para-
meters of the employment relatiohs remain specqlative. However,
Ehe reSulté indicate that regional differences in™smployment
relations might reflect differences in the structure of agriculture,
especlally the relative importance og’commercial family farms in
the agricultural economy. At \the same time, the regional
differences may be related to differences in the degree of urban-
indﬁstrial develo;ment among the regions. In.gny event, the
theoretical model generally fits the data well in Ontario, has

Poe

ﬁ .
minor limitations ii the Prairie rfgion and Quebec, but performs

poorly in the Atlantic region and British Columbia.

% ¢



CHAPTER 7

IMPLICATIONS AND CONCLUSIONS

<

7.1 Economic Implications of Results

4

The ,employment model developed and tested in this study
contgibutes to our understanding of the agricultural labour
market -and h‘; implications for employmént and manpower policy.
Thg results indicate that the effects of changes in economic
variables on emﬁloymens in the categories of faré labour differ

gg?amonggthe regions of Canada. However, several of the empirical
relationsgips are relatively consistent among groups of‘regions.

Chapges in farm operator numbers afe shown to be related
to chaﬁges in agricultural technology and nonfarm income
opportunities, though changes in the relative price of farm

., products seem to have little effect on operator employment in

‘ agriculture: The declining tre&h in farm operator employment is
associated with steady improvéments in agricultural technology.
It is not surprising that developments in agricultural technology
are found to be related to declines in farm operator num;ers,

since technological innovations have invariably benefitted, the

(=4 i

larger operations, placing the smaller units at a competitive

177 - . )
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disadvantage, and- thereby encour}ging farm consolidatien. As
loﬁg as technological de&elopments continue to have this effect,
’it would seem that the number of farms and the number of farm

. ™
operators will continue to diminish. \\\\

Fluctuations in thislgeneraijaownwafé trend in operator
employment are re;ated to- changes in employment and income
opportunities in the nonfarm sector. Technological developﬁents\
gradually reduce agriculture's operator requirements, but tﬁe
number of “operators declines most markedly .in periods when‘igikarm
1ncome‘opportunities are favourable. High unemploiment rates and
low nonfafm wageshﬁave the effect of sustaining the ranks of the
farm operators, most likely by reducing off-farm éobility. ‘For
pblicy pakers wishing to inhibit the decline in the farmer .
population, neither reducing the level of non;arm wages nor
increasing the unemployment rate would appear tq be attractive
policiesf' A more practical approach to retaining Operatérs on
farms, and one frequently‘espoused, is to support price levels
of - agricultural products. However, the results from this study
indicate that improvements in p;i;es for farm p;oducﬁs (relative
to prices of preoducts used in prpdﬁction) have little’impact upon
the number of farmers employed in most regions. Such price
-supports would benefit larée operatio;s as much as, if not moré~~

théh‘the smaller fafms, and hence the tendency for farm

consolidation would be likely to continue. The results from the

¥

N



o

operator submodel in ‘this study suggest that a continued decline

~ 179"

- ~
~
¢ ~

‘~

-

in farm operator numbers can be expected in all regions,

particularly in periods when the nonfarm economy is buoyant,

unless

technological innovations are developed for small or

medium-sized farms, such that they can compeée with the largér

operations. .

of the

The results for the unpaid family and hired 1abour‘com§onents

farm workforce are less consistent among the regions,

.
~.

~although the results for Quebec, Ontario, and the Prairies are

similar in many respects. In all regions, the number of unpaid

family workers in agriculture is clearly linked to the number of

farmers, but in Quebeqvupntario, and the Prairies, unpaid family

L

employment also varies with the cost of hired labour In these

regions, it would seem that-/increases in farm wage rates encourage

operators to employ members of their family on the farm rather

than to hire additional paid labour. Hawever, the hired labour

demand

do not

analysis indicates that increases in”the farm wage rate

seem to dampen the demand for hired workers. The results

from the hired labour supply equation imply that by increasing

the wage they offer farm workers, farm operators can increase .

!

the supply of hired agricultural Iabour, However, it would

appear
prefer

rather

supply

.t
that once this wage reaches some critical 1evel, operators

to utilize more fully the labour resources of their families _.

than employ extra paid labour. At thé same time, the

of hired farm labourﬁseems limited, and potential hired
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workers are unwilling to york in agricultpre for“theﬂyages farm
‘operators are prepared to offer. No doubt, characteiistics of
employment in agriculture other than wages are impbrtant in this
regard. Changing ‘lifestyle preferences on the part of Potential
hired farm workers may be responsible for the supply and demand
relationships with respect to the farm wage rate. Nevertheless,
the resulte from the hired 1labour suppiy equation in.Quebec,
Ontario, and the Prairies imply that hired worker sugply would

~

increase if the returns to hired labour in agriculture were

raised, as long as farm operators are willing and able to offe;\\\\\

such increases. :

N

-~

-

' Another empirical result that has broad implications is
that in most regions, fluctuations in emplp&ment in all components
of the farm workforce are related to changes in wage levels and the
availability of jobs in the nonfarm sectof., During periods when‘
the nonfarm economy is depressed, particularly in Quebec, Ontario,
and the Prairies, operators tend to remain in agriculture, unpaid
L
family employment in agriculture is bolstered, and more hired
workers find farm employment. Thee, agriculture has a tendency

£
to act as a reservoir which retains surﬁlus labour until such times
as the nonfarm sector requires it,Aof)can absorb it. However,
farm enterprises can hardly be organized to make maximum use of

this labour in the long term, since when the nonfarm economy

recovers, employment in agriculture declines at an increasing rate.

»
12

{/
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Thus, little stability can be expected in agricultural employment
» .

~as long as unemployment levels and returns to labour in the non-

«

farm sector continue to_fluctuate.

- The empirical anal is supports the hypothesis that the
LLYSS

relationships embodied in the agricultural employment model differ

,

among the regions of Canada. 1In some cases, the differences are

of degree, but in others more fundamental regional variations

in employment relationships are apparent. The obvious implication

¥
from this result is that the-effects on employment in a?s;culture

-,

of changes in certain econohiq\yariables differ from onme region
. .

to another. For ‘example, in Ontéfiafﬂai increase in nonfarm

income ono}tunities would be expected to reducé the number of
unpaidcfahily workers in :agriculture, but such an increase in the
Atlantic provinces would be as likely to r;sult in an inctease in
“family employment on farms. Thus, a manpower policy which proves
successful in eithe& retaining labour in agricultufe or )
facilitating @ff-farm mobility in one regionlmay have quite a
different effect-in another regio;. However, regional differences
in the,magnitude of employment responses t% changes in economic
stimuli are more common than differences in the di;ection of the
effect on employmenf. The speed of adjustment in agricultural
employment to éhanging economic and tecﬁnologica} conditions

also varies among the regions of Canada. Clearly, the formulation

and evaluation of manpower policies affecting agricultural employ-

LI ¥ig
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ment requires recognition of these regional differences.

7.2 Conclusions

»

This investigation represents an attempt to increase our
kno&ledge of the Canadian agricultural labour market. ! The general
aim of the study was to describe and account for ch;nges in the
size and composition of the farm labour force in the reéions of
Canada over the period 1946 to 1;73. Employment in agriculture °
and, patterns ;f change in the size and composition of the farm
workforce are shown to differ from one region of the country to
another. In order to analyse these employment changes and to
investigate regional differenéés in the forces affecting employ-
ment in agriculture, an econometric model of the farm labour market
is developed, and is estimated for each of the’regions.

The employment yodel developed in this study exhibits
some notable gharacteristics. It is a dis;ggregéted @acromodel,
comprised of three submodels. each pertaining ‘to a distinét
comfoﬁent of the farm workforce. Unlike other disaggregated
models, the fundamental(processes that determiqe'levels of
employment in agriculture are npc"as;umed to be the same for all

“

types of labour. Instead, the submodels for operator émployment,

unpaid family empioymeﬂt, and hired labour employment have

different conceptual bases and structural forms, thus incorporating

important elements of the heterogeneity of the farm labour force
A

™~

-
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‘vwithin the model. In addition, the model recognises that thg

farm labour'compoéents are unlikely to vary independently of &ach

14 . -’

other. Whereas other disaggregated models have either madeg;he

simplifying aséumption that there is no interaction aang the

components or have speqif%ed interdependencies on an ad hoc basis,

the interrelations among the components in this model follow

directly from the theoretical derivation of the sﬁbmodels. The
. €1

resultant simultaneous-<equations model has a bloc-recursive

-

structure, and is estimated in both static and distridbuted lag

forms.
In general, the theoretical mddel is supported in the

empirical analysis. 1In particular, the disaggéegation of the '

H
labour force and the specification of separate submpdels forigpe v

. . I
two family labour components are corroborated by the general

\

theoretical consistency of the estimated relationships in the

-~

famiiy labour equations. It is -apparent thatuthe“general theories
" of labour supply and démand need to be modified when appliedlzo
fdmily lahour in agriculture} The hypothesized interdependenc;eg
among the components ‘of the agricultural workforce a;e also
substantiated in mosé cases.
However, the presence of non—significant coefficients and ’
some ﬁheoretically inconsistent estimates indicates that ghe model . .

has shorécomings. Further theoretical and empirical work appears

:Zarrgnted for all components of the farm workforce. For instance,
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- bﬂ s,
expanded in order to isolate the diffe;23m1a1 effects of changes
. -
o
in farm profitability. The unpaid family submodel might be ‘,

extended to incorporate changes in family size and the participa-~

-

tion choice, especially on the part of operators' spouses. The

hired labour demand relation requires attention in light of the

statistical results. Perhaps further disaggregatiop is necessary
here since, while the hemand for 'permanent' hired farm labour
might ge elastic, it is possiblexthat 'seasonal® labour is price
inelastip, and operators have little choice but to pay the going
rate at harvesg time. Disaggregation b§ type of ‘farm for all
goﬁponents would: further improve the corisistency of the conceptual.
models. However, éucg coptinued disaggregation ﬁould increase
data requirements to the extent that embirical testing to the
models wouid hardly be feasible. There also cgmes a point where
the benefits ofﬁzkis éo?t of disaggrega;ion are outweighed by
losses -in the generality of’the results.

The statistical analyéis also provides support for the
fundgmental premise that the processes influencing changes in
farm labour employment differ among the regions. Results from
the covariance tests indicate that significgnhﬁregional vériation
exiéts in each of the employment relations. While such testing

\
“for spatial variation in time-series-estimated models represents

. ]
a notable extension of previous econometric studies, the analysis
of regional differences also requires further attention. In parti-

cular, more detailed study is needed of the reasons for the .

\

observed regional differences in farm employment relations..

\
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X ‘e APPENDIX 1

SOURCES AND DEFINITIONS OF DATA

+

This Appendix supplements Seé;égf 4.4 by .providing more

specific information on the nature and sources of data used in
the empirical analysis.

Farm Employment

The farm employment data are stplied by the Labour Force
Survey Division of Statistics Canada. Employment estimates are
based upon information obtained through sample surveys of heuse-
holds, conducted at‘quqrterly intervals from 1946 to 1952, and at
monthly intervals since 1952. The sample used in the surveys 1is
“ designed to represent all persons in the popuiation 14 years of
age and over residing in Canada, with the exception of residents
of the Yukon and Northwest Territories, Indians‘living on reserves,
inmates of institutions, and members of the armed forces. A
comprehensive description of the Labour Force Survey can be

found in Statistics .Canada (1965) Canadian Labour Force Survey -

Methodology, (Cat. No.. 71-504).

The survey-based data are likely to contain both -sampling
and non-sampling errors. However, some of the employment series
have been compared with census data for reliability. The Labour

Force Survey Division has revised total and paid farm employment
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estimates“for the period 1946 to-1966. The estimates for self-
employed and unpaid family employment were then checked to

ensure that Qpe sum of the components equalled total farm
employment for each year. In the few instances where adjustments
were necessary, the revised paid worker estimate was retained, and
the self-employed and unpaid family estimates were adjusted such
that their relative proportions remained the same.

Farm Wages .

The measure used in this study,® average wages of male farm
f

4

help per month, without board, is published in Statistics Canada

(quarterly) Quarterly Bulletin of Agricultural Statistics,

(Cat. No. 21-Q03). Alternative measures available at the regional
or provincial|level (wages per day, or wages per month wiéh board),
vary almost identically with the mea;ure used in this study.
Where Ehe data are available only at the provincial level (Prairie
and Atlantic provinces prior to 1953), regional ayer;ges are

computed using hired farm employment as provincial weights.

Nonfarm Earnings )

Statistics Canada (moﬁthly) Employment, Earnings and Hours,

(Cat. No. 72-002) publishes the measure 'industrial composite
average weekly earnings;, based upon reports from firms employing
20 persons or more in any month of the year. The industrial

. composite measure includes all industried except agriculture, .
fishing and trapping, education and relatgd services, religious

v

organisations, private households, and public administration and

r Q .
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defense. The term 'earnings' is used to denote both weekly wages
and salaries. Publications prior to 1971 use the term 'average

weekly wages and salaries'.. A limitation of the measuréimight be

the industrial bias introduced by restricting the survey of firms

to those employing 20 persons or more.

Unemployment

«

The unemployment rate, representing the number of unemployed
persons as a percent of the total civilian labour force, is

published in Statistics  Canada (monthly) The Labour Force, (Cat.

No. 71-001).

Farm Prices Received

.

Information on the prices received by farmers for the products

¢

they.sell is obtained by Statistics Canada's Agriculture Division,
primarily from reports furnished monthly by volunteer farm
correspondents who are asked to report the averagé prices prevailing
in their neighbourhoods, taking into account the various grades

of each commodity marketed. Based on this information, Statistics

Canada (occasional) Index Numbers of Farm Prices of Agricultural

Products, (éat. No. 62-529) publishes the measure 'index numbers
of farm prices for agricultural products'. The index used in

the study is the revised index with a weight base 1960-62 = 100,
and a time base 1961 = 100. .Averages for the Atlantic and Prairie
regioPS are computed by weighting the provincial index with the

N

total farm income values for the respective provinces.



AN : ' 197

Farm Prices Paid

"

-k

Farm input price indexes relating to commodities and
>

services used in farming are published -annually for Eastern, Western

and all Canatla by Statistics Canada (quarterly) Farm Input Price

Indexes, (Cat. No. 62-004) and Prices and Price Indexes (Cat.

)
No. 62—092). The anpual average input.price indexes are‘b{iif
upon quarterly estimates of input prices. This study uses the
revised index, and index numbers for the period 1961 are rebased
to 1961 = 100. The farm input price indexes are designed to
measure the movements of price; paid by farmers for inputs into
farm production. Each of the two regional indexes and the
composite Canada iﬁdex.measure the impact of pricé change on the
cost of purchasing a constant 'basket' of inputs corresponding
to the respective regions and Canada. The basket for each region
represents the annual .rate of use of inputs in farm opérations
in the region in a specified base year. The Canada basket is the
composite of the two regional ones. The Western Canada index is
used for the Prairie region and British Columbia, while the Eastern

Canada index is used for Ontario, Quebec, and the Atlantic region.

Machinery Input Price

>

The price index for the input component 'farm'machiﬁery
and motor vehicles' is published by Statistics Canada (quarterly)

Farm Input Price Indexes, (Cat. No. 62-004) and Prices and Price

Indexes (Cat. No. 62-0025. Index numbers rebased to 1961 = 100
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are used in thiscstudy, with the Western Canada index representing
British Columbia and the Prairies, and the Eastern Canada index
employed for Ontario, Quebec, and the Atlantic region.

Consumer Price Index

The 'consumer price index' is published by Statistics
622), as

Canada (monthly) Prices and Price Indexes, (Cat. No. 62—

. a measure of the change in Fhe cost of living in urban areas.
The use of the urban-based index as a deflator of both farm and
nonfarm prices and wages might be considered a rather serious
deficiency as the differ;nce befween the farm and nonfarm costs
of living may have become smaller over time as farm families
have produced more consumer goods and services. This proposition
was tested by comparing the consumer price index with the 'farm

family living index', a measure published by Statistics Canada

(monthly) Prices and Price Indexes, (Cat. No. 62-002). The farm

family living index and the.consumer price index for Canada are
practicaily identical for the years when both #*ndexes are
availabie, 194? to 1969.' Aﬁnual averages of the gon%umer price
index with a time base 1961 = 100 are published for regional
cities. The regional indexes ;sed in this study are the weighted

’

(by city population) averages- of cities for which data are
supplied: Atlantic (Saint John, Halifax), Quebec (Montreal),
Ontario (Toronto, Ottawa), Prairies (Winnipeg, Saskatoon, Regina,

Edmonton, Calgary), British Columbia (Vancouver).
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Value of Farm Output, Material Inkjuts, and Capital Stock

Historical data on the value gross farm output and the
value of material inputs into agrifultugje are published %y

Statistics Canada (occasional) Handhool of Agricultural Statistics,

Part I1: Farm Income (Cét. No. 21-511). Data on the value of

capital stock in agriculture are published by Statistics Canada

(quarterly) Quarterly Bulletin of Agricultural Statistics (Cat.
No. 21-003). These values are deflated by the approﬁriate price

indexes from Statistics Canada (quarterly) Farm Input Price

Indexes (Cat. No. 62-004) and Prices and Price Indexes (Cat. No.

62-002) . The regional value measures are taken as the sums of
the appropriate provincial values.
Civilian Labour Force

Civilian labour force data are published by Statistics

Canada (mopnthly) The Labour Force (Cat. No. 71-001). The

estimates used are annual averages based on the same Labour Force
l

Survey that provides estimates of employment in agricult‘ie.

Thé labour force represents that portion of the kivilian
noninstitutional population 14 years of age and over who, during
the survey period, were employed or unemployed. Annual estimates

of the labour force in urban areas are interpolated from decennial

census data published by Statistics Canada, Census of Canada,

Labour Force. N -




APPENDIX 2 3
AGGREGATION BIAS

An important implication of constructing macromodels by
analogy with a micromodel is that the inference that the
empirically estimated macroparameters reflect the correséonding
microparameters may be invalidated by aggregation bias.l In
order to examine the effects on macroparameter estimation (andA
interpretation) of constructing macromodels from microtheories
by analogy, consider a simple ﬁodel of farm labour demand.

Assume that for each individual farm f (f = 1,2, ..:, S)
the demand for labour, Ye» depends linearly upon the 'exogenous'

variables, the price of labour, x and the price of machinery

1£°

inﬁuts, X at that farm f. Assume this dependence holds

2f°

exactly.2 Observing this relation over time and attaching the
symbol t to each of the variables, the micromodel may be expressed:

= +
Ve b X b

t 1t *1re 2f *of¢ A2.1

where b1f and b2f are m1croparameters.

The procedure by which theories about individuals are transformed
into theories about aggregates. has other implications; see
Green (1964), Gupta (1969), Grunfeld and Griliches (1960).

2 The results are essentially the same if individual random
disturbances are introduced; see Thiel (1954).
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If time-series data for individual farms exist, it is

possible, making some simplifying assumptions (eg. b1f and b2f
. . ’ *
do not change over the time period:-considered), to estimate b1f and

b2f for 'each farm £f. More commonly, however, the model is

translated into a macromodel so that it can be tested using

N

aggregate data, which are more readily available than those for

individuals,

~

By analogy, the corresponding macrom@del is:

\ =
Yt b1 Xlt + b2 X2t A2.2
S
where Yt = X yft; A2.3
f=1 N
S . . .
X = I x y - ' » A2.4
e o) lfe
S
X = I X A2.5
2¢ 0, T2ft

and bl and b2 are the macroparameters corresponding to

b1f and b2f respectlvely;

The meaning of these macrovariables in our example is

obvious: Yt is total demand for labour in agriculture, Xlt is

. . . 1 ;
n times the average wage in agriculture, X2t is n times the

—

\

1 The difficulties of this sort of multiplication may ‘be shown to

be of a trivial nature, and the macrovariable' may be inter-
preted as the average price. "The discussions of b, and b
can be applied when the macrovariables are simple Sums or
weighted averages of the microvariables; ‘see Thiel (1954).

3
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price of machinery inputs (eg. a machinery input prgce index) .
Macromodels of the type (A2:2) are frequently tested in

econometric analyses of farm labour, giving estimates for the

macroparameters bl and b2. The question of aggregati;h bias

turns on the relationship between these macroparameters bl and

b2 and the-microparameters blf and b2f' In order to facilitate

the expression of the macroparameters in terms of the micropara-
: P o
meters, the following auxiliary equations are defined (after

Thiel, 1954)

X = B X

Lft A2.6
4
X

10 T Bg %o

2fe = Bgg Xy T Bug Xop- A2.7

That is, the microvariables xlf and x2f

linear functions of the macrovariables X1 and X2 during the

period t =1, ..., T. No economic meaning should be attached to

are considered as

these relations; they are entirely formal,

Once the auxiliary equations are defined it can be shown

thac:
1 S
== T + .
b, =5 fil byg + S[cov (bygy By o) + cov (byps By ] Az.8
1 S
b, = % izl b + S[:cov (s B,E) + cov (b, B&f)] . A2.9

¢
Thi\jfrms in the square bratkets are defined as the

.

aggregation bias. The importance of this aggregation bias for
C

parameter estimation is as follows. The macroparameter b1

depends
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N,
not only owg the 'corresponding microparamesirs' b but also .

1f°

on the other 'noncorresponding microparameters’ b2f' The same
r

applies to b In our example, this means that the parameter.

2

describing the influence of the machinery input index on the

total demand for farm labour is dependent not only on the way

individual farmers react to the price of -machinery, but also on

the way individual farmers react to changes in the prices of

farm labour. | v
It should be pointed out that this definition of aggregation

bias depends upon the definition of the macrovariables in A2.3,

A2.4, A2.5, and upon the definition of the auxiliary equations

A2.6 and A2.7. Under certain conditions relating t& the macro-

vaf;ables or the auxiliary equations, the Aggregatién bias in

A2.8 and A2.9 will vanish: i §5\ *

(1) . If all the coefficients of the microequations are constant,
. ~

that is,

il

b b and

1f 1

b for all f,

b2f 2

[

the covariance terms in A2.8 and A2:9 equal zero, and the
’
aggregation biasvterms vanish. In our example, this implies that
all individual farmers have identical demand functions.
(ii) If all the coefficients in the auxiliary equations are

~

constant, that is,
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if 1

Ty .

BXf = BA for all f,
: .
{ . ,
. then the aggregatioﬁ bias vanishes along with the covariance

terms in A2.8 and A2.9. A special case of this condition is that

in which the 'non-corresponding coefficients' in the auxiliary

equation are zero, that §s, \

B2f = B3f = 0 for all f.

“
Under this conditfon, the noncorresponding macrovariables are

not correlated with the microvariables among the individuals,

and the relation between xlf and Xl is the same for all

indJ’.\'i(]ua‘:‘:g!,3 £, implyingfoor instance, that prices and wages
are the sam® for all indjwviduals.

(iii) 1If tﬁe macrovariables are defined as weighted sums

then the micromodel becomes

b b

1f 2f
Ye, =5 Ay x,.. ) +5v— (A, . x...)
ft Alf 1f T1ft >‘2f 2f T2f¢
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and 1t can be shown that

/
S b , b b
Y 1 1f . Pif 02
b, == ¥ ==~ + cov (=—, A B._ ) + Covi(~———, A B..)
155 L%, [ | X,.' 1f b Xy 2 36))
S b = b
1 2£ 1£ 2f
by=5 I g + [leov (575 Mg Byp) #+ Cov (35 BAf):]

i=1 *2f 1f 2f

-

where the terms in the square brackets constitute the §§gregation

bias, and vanish when

~, b b ]
_Af = Xl and
if 1
b.. b
——2£=7‘—g for all f.
2f 2

-

Note that (1) is a special case of (iii), in which

.

Klf = k2f =1 for all f.

A consequence of the nonfulfillmenf of the above conditions
is that there will be a discgepancy between the estimated parameters
of the macroequation and the simple or weighted averages of the
corresponding microparamecers.1 In other words, only under'certain
conditions can the macroparameter estimates be interpreted as
reflecting the analogous microparameters describing. the behaviour

of individuals. . é

1 This is ignoring other sorts of bias that may enter into the

macroparameter estimates.
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- APPENDIX 3
THE STATISTICAL MODEL AND IDENTIFICATION

This Appendix considérs the properties of the statistical
model described in Chapter 5, and establishes the identification
of the simultaneéus equations. The model (5.1 to 5.4), which
assumes that the levels of employment in each of the éomponents

*

* *
(S, F, H) and the farm wage rate (w ) are determined

endogenously within the system, can be presented in matrix form

[S*F*H*Wf]r- b b 0 —.+[} * *T* * *Lf]F- .
NNt ~b, ~b, rn pc —a, ~"a, -a, —a,
0 1L 1 0 b, 0 0 0
0 0 O 1 -b, <b, ~b., b,
0 -by b,y =by, b, 0 O 0
L _ 3
0 -bg =Py O
0 -bg ~b,, 0
0 0 "0 . -b

16

“[91 "2 % “é] » A3.1
The model (A3.1) represents a 'bloc recursive' system. A
bloc recursive system is one that has a special combination of

zero coefficients attached to the endogenous variables, aﬁd the

assumption that every error term is independent of errors in

L
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¢

another bloc (Wonnacott and Wonnacott, 1970, /295). The first

o/

column of the matrix of coefficients asseciategt with the endogenous

variables 1in (A3.1) has zero values in all but the first row,

*
indicating that the endogenous variable S 1is determined

independenfly of the other endogenous variables. The errors uy

associated with the first equation are thus assumed independent

of the errors u u

4 associated with the 'remaining g}uétions

20 U3

in the system.

Ry

. ' *
Thus the singlé equation for S comprises the first bldc.
* >
The value for S then becomes a predetermined variable in the
* % *
second bloc of three equations in which F , H, and w are determined

ﬂgimultaneously. Theréfore, the model (A3.IY may'be reformulated

as a system comprised of two blocs

_ s .
* +[l * *T*:, _ 7 _
. S rn al ’ = u,
, by
—b2 \
-b : and
L3
[**ﬂ~ 0 0~+[13****I;* ‘/0) n
FHw |1 pmnc "23'33 a,
0 1 1 . A
N bl. b9 0 .¢ \
-b_ -b. =) .
- - 4
—b7 -blz —’15 (A3.3)
’ —b8 —b13 0
0 0 -b
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*
i The first bloc (A3.2) determines the value of S . 1In

*
the second bloc (A3.3) the value of § 1is predetermined and thus

* * *
exogenous to the system which determines the values of F , H ,

*
w .

’

The simultaneous system of, structural relations which

comprise the second bloc (A3.3) may be written

yI' + xB- = u (A3.4)
* ° * *
where y = the wvector of endogenous variables (F , H , w );
I' = the'matrix of coefficients associated with the
endogenous variables;

3 * * *
x = the vector of exogenous variables (S, p» n , ¢ ,

X .
L);
B = the matﬁix of coefficients associated with the

exogenous variables;

u = vector of error terms (u2, u3, uh).

The system (A3.4) may be solved for the jointly dependent

variables y to obtain the reduced form

y = —xBI'" 1 4 ur7t .  (A3.5)
This is written simply as
y = XT + Vv ' (A3.6)
where
-1
v = ul p . (A3.7)
. .
and

P g (A3‘.8)’

N
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The reduced form is the explicit solution of the
structural form (A3.4) for y, and-represents an alternative way
to expressing the model embodied in (A3.4). The basic character~
istic‘gf the reduced form is that the original system has been
solved to éxpress the values of the endogenous variables as
functions of all the other variables in the system, so tha£ each
equation of-the reduced form contains only one endogengus
Qariablé. The reduced form coefficients T, associated only with
exogenous variables, can be seen from (A3.8) to be composites of
the structural coefficients B and T. . '

Provided there is sufficient independent variation of
the elements of‘x from one observation to another, there will be
no difficulty in determining the coefficients of m. The identi-:
fication problem turns on the question whéther or not the coef-
ficients of a particular structural relation, that is, a column
of B and ', can be unambiguously inferred from the reduced form
coefficiénts ﬂ.. L;ck of identification is indicated by the fact
that a structural coefficient cannot be deduced from the reduced
form, but it has the much wider implication that the_structural
coefficient can in no way be inferred from+the observed data.

It might well be asked why an effort.is made to identify
the structural relations, since the reduced form coefficients,
which are readily estimated, determine the value of the endogenous

variables for any given value of the predetermined variables.

.
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Surely the reduced form coefficients supply all the necessary'

-~

information about the process under review fér purposes .of pre-
v

diction and policy?

The reasons why they do not, and why it is necessary to
try to establish the structural coefficients have been given by
Marschak (1953). The fundamental argument is. that, by its very
definition, each structural relation describes a specific and
distinct link in the process of concern, in this case farm labour
employment. This autonomy means that a change in one structural
relation does not affect the ope;ation of the others. Thus, é
change in the response of hired farm labour to farm and nonfarm
income opportunities will affect the hired 1aboqr supply relation,
but will not afgect the hired labour demand relation or the unpaid
family employment relation. If it is known what happens to the
hired labour supply relation, the corresponding column of
coefficients of the structural model may be adjusted accordingly
while leaving all other coefficients ugchanged. However, if the
structural coefficients are not known, it is not possible to
indicate in what way a change in h;red labour responses will
affect the reéuced form. Hence: reduced form coefficients can
be safely used for prediction only if it is certain thg} there are
no changes in structure; énd reduced form coefficients are of
very limited use in policy formulation since, by themselves,

they provide no information on the particular processes deter-

mining employment change. R
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The autonomous character of structural relations also
means that the structural coeffiFients are more stable, more
like physical constants, than ar; the reduced form composites.
Strugtural coefficients are therefore more easily judged by in-
tuition, and their values and changes better capable of reasonable
discussion and interpretation than is the case with reduced form
coefficients (Cramer, 1971). 1In fact, Ehe only way to provide a
reasonable test of a model is to compare the estimated structural
relations with the hypothesized relationships.

Operationally, there are necessary, and necessary and
sufficient conditions which must be met in order that a struct-
ural relation be identifieq‘jxeopmans and Hood, 1953). The
necessary (qfder) condition for identification is that the total
number of predetermined variables excluded from the equation
must be at least as great as the total number of endogenous
variables in the equation less one. That is

m >q -

4

number of predetermined variables‘excluded from

where m
o
an equation;
q = number of endogenous variables included in the
_equation.
This order condition is met in each of the three

)

structural relations in the bloc (A3.3).
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Order Condition on Structural Equations

of Bloc A3.3

m, -~ q -1

(exog. vars. excl.) (endog. vars. incl.) -1
unpaid family 1 ' 1
hired demand 1 ’ 1
hired supply 3 ; 1

The necessary and sufficient (rank) condition is that
the coefficient matrices for the variables omitted from the

equation, Fo and Bo’ form a matrix that is of full rank. That is,

rank | T
o -q -1
B

(o]

where Fo matrix Qf coefficients from I' for variables excluded

from the equation;

4

B = matrix of coefficients from B for variableé excluded
\
from the equation;
Q = number of equations.

Under the maintained hypotheses the rank condition is

met in each of the three structural equations of the bloc A3.31.

}

I It is possible that the coefficients, once estimated, are so
related as to make the matrix less than full rank. However, no
such relation is known to exist @ priori, and for such a relation
to hold by coincidence would be practically impossible (Wonnacott
and Wonnacott,y; 1970).
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Rank Condition on Structural Equations

of Bloc A3.3

matrix of coeffs for
vars. excl. from

Equation equation rank Q-1

unpaid family 1 1 ] 2 2
_0 -blg

hired demand [ 1 0 | 2 2
_0 —blq

hired supply 1 0 ] 2 2
-b, by
6 i

: B 8 1:_3_

The rank and order conditions are met in each of the three
structural relations in the bloc (A3.3). The unpaid family
employment equation‘and the hired labour demand equation are
exactly-identified, and the hired 1aboyr supply equation is over-
identified. Thus, all structural coefficients can be determined,
or are identified, but the valﬁe of those in the hired labour
supply reclation can be ascertained independently from the reduced
form coefficients (m) by alternative routes. In such over-
identifigd models, where there are more exogenous variables fhan

)

necessary to identify the relation, 2SLS provides an efficient
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estimating technique. 2SLS estimates were calculated using

the 'Dynamic 2S3S Least Squares' program on the McMaster

~

University CDC 6400 computer facility.
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