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ABSTRACT

GOALS AND ASPIRATIONS AND THE LOW INCOME
FARM PROBLEM

by
Carlisle A. Pemberton

Major Advisor Dr. W.J. Craddock

This study was concerned with the low income farm sector in
Canada. The motivational problem associated with low income farmers
formed the specific problem for the study.' Two aspects of the motiva-
tional préblem were investigated: (a) the extent to which it exists in
the Caradian agricultural sector, and (b) whether this 1Sroblem is a
significant limitation to the economic achievement of low income farmers.

Two hypotheses were tested. Hypotheslis one was s High income
farmers are motivated more tewai‘ds monetary goals, and have higher

levels of aspiration; while low income farmers are oriented towards

non-monetary goals, and have lower levels of aspiration. Hypothesis

two was : Ceteris paribus, the differences in motivatiomal character-
istics between the low income and high incomé farmers are signifiéant

determinants of the differences in economic attaimment between the two

farm income groups.
To test the first hypothesis, da.t.a, on goal orientation and levels
of aspiration of farmers were obtained from a survey, carried out in

the Carman area of the province of Manitoba. Analyses of the data

v



showed that the high income farmers did have significantly higher
levels of aspiration, and were more significantly oriented to monetary
goals than the low income farmers. These results supported hypothesis
one.

A theory of entrepreneurial decision making on the farm firm
was developed for testing the second hypothesis. An analytical form of
this theory was utilised to incorporate a representative pattern of
goal orientations and levels of aspiration of low income farmers in the
survey, into a production decision model. Similarly, a second
production decision model, representative of the goal orientations and
levels of aspiration of high income farmers in the survey, was
formulated.

The production decision models were then introduced into two
farm firm growth models, which were used to trace the development of
two hypothetical farm firms over a 20 year planning horizon. The first
growth model was for a representative low income farmer, while the
second was for a representative high income farmer.

The-g:owth models were run under various conditions, with
ceteris paribus conditions being maintained for all but motivational
factors. All tests indicated that the economic attainment of the
representative high income farmer:- was always signifiecantly higher than
the economic attainment of the representative low income farmer. These
tests therefore supported the second hypothesis, and demonstrated that
motivational characteristics have a significant effect on the levels of
economic attainment of the farmers. This is a major contribution of

the study.
One of the policy conclusions from the study was that it may be
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possible to alleviate the motivational problem:of the low income
farmers. If these farmers can exceed their expectations of income
attaimment, this could lead to an increase in their levels of
aspiration, and the adoption of monetarily oriented goal patterns.

It is therefore suggested that governmental action, with
respect to the motivational problem of the low income farmers, should
take the form of a Farm Income Improvement Programme. This programme
would aim directly at widening the margin of financial returns received
by farmers. Such a programme would represent a change in the orient-
ation of current governmental policies concerning the low income farm
problem, since these policies remain focused on resource development

and resource adjustment on low income farms.
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Chapter 1

INTRODUCTION

The motivation to undertake the study repdrted in this thesis
resulted from an examination of the impact of govermmental policies and
programmes on the low income farm problem in Canada. The evidence seemed
to indicate that governmental activity was not having the desired effect,
despite the number apd variety of programmes tried. It was therefore

decided that this research effort should.ngggi';~§§;ﬁﬁ?{l@??@ﬁébﬁéﬁpxoblem

to determine if new approaches to the problem could be devised.

This chapter will present thé low income farm problem, and the
particular aspect of this general problem on which the study concentrates.
This chapter will also provide an outline of the organisation of the

thesis.

The Problen

Mature of Iow Income Problem

In the literature three aspects of the low income farm problem
have been emphasised (5). They are:

(a) the physical asset problem,

(b) the resource adjustment problem, and

(c) the preference problem.
These aspects will be examined from the resource level of the farms.
The income obtained by a farmer can be defined as the sum of the products
of the resources held by the farmer and the earning rates of these
resources. This can be described mathematically as:

1




n
Y= 1z= . ri ei where;

Y = income of the farmer, n = number of resources held,

"
il

the holding of resource i, and.

earning rate per unit of resource i.

(]
oo
i

If the quantity of resources held by the farmer is small, regardf
less of the earning rates of these résources, his income may never reach
acceptable levels. Closely related to the problem of the quantity of
resources is the question of their productivity. To the extent that
the productivity of resources held by the farmer could be improved, this
would inecrease the real (physical) quantity of oﬁtput. Thus his
resources could earn him greater income because of an increase in their
earning rates (given constant output prices). The physical asset
p;oblem is concerned with these two aspects of the low income farm
problem - resource limitations and resdurce productivity.

The resource adjustment problem is concerned with the earning
rates of the resources held by the farmer. In the competitive environ-
ment of the markets for agricultural resources, the earning rates are
largely determined by the supply and demand forces in the sector. If
the supply of re;ources is very large (compared to demand) and declining
slowly, this could cause the earning rates to be low, especially if
demand is not growing at a fast enough pace. Low earning iates of
resources in agriculture may have been characteristic of the'agricultural
sectors of most Western developed economies in the years following World
War II, though there is some doubt as to the general relevance of a
.resource adjustment problem in the present day economic milieu.

The last aspect (c), the preference problem is concerned with the
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fact that some farmers may have low incomes by choice, since they are

not motivated to seek high monetary incomes. These individuals may
choose to employ their resources in lower earning uses or in leisure.

No real income problem may exist as far as these individuals are
concerned. Rather there is a conflict of interest between the use that
society thinks the individual should make of his resources, and personal
goals and values. National income is usually taken as an index of social
welfare, therefore only goods and services which are sold through the
market count as contributing to social welfare. Individuals who prefer
non-monetary to monetary returns, thus are frequently accused of using
their resources inefficiently.

Lipsey (39: 435-437) suggests that if some individuals in a
secior derive greater non-monetary benefits in the use of their resources,
ceteris paribus, they should be prepared to accept lower monetaryAincomes
1o remain in that sector. Thus within the sector,'incqmérdifferéntials
will persist even into the long run. In this way if a preference‘problem
exists in agriculture, it could be expected to give rise to a sub-sector

deriving lower money incomes from farming.

Extent of Low Income Farm Problem in Canada

The question that arises is to what extent a low income farm
problém exists in Canadian agriculture. In discussing the Small Farm
Development Programme (SFDP)1 in August of 1973, Mouelhi and Burns (54)
stated that there were between 125,000 and 150,000 low income farm

families in Canada, who required assistance under govermmental programmes

1This programme along with other previous governmental programmes
will be discussed in detail in the next subsection.




such as SFDP. Such assistance, they stated, is necessary ". . . to
‘provide them with the opportunity of bringing their income up to an
acceptable level by Camadian standards."

In this study, the low income farm sector is defined as all farm
families with total family net income below $6363.2 Statistics Canada
income tax data for 1973 (71) states that there were 167,257 farm tax
_filers with total net income below $6363., To the extent that mote than
one farm tax filer live in the same family, the income tax data would
tend to overstate the size of the low income farm sector. However,
these data éo support the contention of Mouelhi and Burns that the low
income sector in Canada is somewhere in the region of 150,000 farm
families.

The 1971 Census of Agriculture (69) reported that there were
365,068 farms in Canada, which would suggest that the low income farm
sector comprises approximately 41 percent of the agricultural seétor.
The 1973 income tax data indicated that the low income tax filers (total
iﬁ?ome less than $6363) comprised 43 percent of the total number of farm
tax filers. The similarity of the percentage of low income farm tax
filers in 1973 (43 percent), and the percentage of low income farmers

based on the 1971 Census (41 percent) is again noted.

Review of Governmental Policies
For at least 40 years, there have been governmental programmes in
Canada designed to provide assistance to low income farmers. Buckley

and Tihanyi (8) have provided a detailed review of three of these

2This definition is fully developed in Chapter 3, which deals
with the definition of farm sector boundaries.
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programmes. They are the Agricultural Rehabilitation and Development
Act (ARDA), the Prairie Farm Rehabilitation Act (PFRA) and the Maritime
Marshland Rehabilitation Act (MMRA). '

PFRA was launched in the drought years around 1935, when repeated
crop failuies and widespread farm abandonment gave rise to fears that
large areas of Western Canada would be lost to agriculture. A resource
development type approach was taken, and it concentrated on water and
land development. Buckley and Tihanyi (8: 11) concluded that PFRA had
little direct effect on the incomes of low income farmers, who had
relatively few resources which could have received benefits from the
developments. Generally however, it did assist in halting soil
destruction on the Prairies and introducing improved farming methods.

MMRA was passed by the Federal Parliament in 1948, and was
developed to ensure the protection of agricultural lands from salt water
flooding in thé Fundy Region of New Brunswick and Nova Scotia. The
resource development type approach was again adopted. It was reported
that there was no evidence that the programme of protective structures
had extended marshland agriculture, or provided for more intensive
utilisation of the protected lands. Buckley and Tihanyi concluded that
the Fundy Region appeared to remain an area of land abandonment and low
income'farming, and they expressed concern that the investment in the
project failed to produce significant additions to farm income.

While PFRA qnd MMRA were exclusively federal undertakings, the
ARDA agreements were joint programmes of the federal and provincial
govermments. The first ARDA agreement of 1960 was more clearly aimed
at solving the low income farm problem. It was however dominated by the

resource development type approach of PFRA, and this fact probably




explains the minimal impact it made on the problem. The second ARDA

agreenent (renamed the Agricultural and Rural Development Act) was
signed in 1965. This programme did include aspects of rural adjustment
in addition to resource development. These adjusiment policies included
comprehensive manpower and farm purchase programmes, to assist the needs
of rural people wishing to re-establish themselves in non-farm employ-
ment. However the emphasis in this secénd ARDA programme remained
centred on land resource development.

By 1969, it seems that the policy makers became aware of the

general inadequaéy of the then current governmental programmes for

solving the low income farm problem. The Federal Cabinet thus established

an Interdepartmental Committee to give careful consideration to govern-
mental policies and programmes to alleviate the problem. The report of
~ the Interdepartmental Ccommittee (9) provided the framework that led to
the Small Farm Development Programme (SFDP) which was announced on
December 6th 1971 (54).

The SFDP has two main thrusts. The first is to assist those
farmers who wish to leave agriculture to liquidate their assets and
unde:take non-farm employment or retire. This assistance includes
manpower programmes to upgrade the training of those farmers willing to
undertake non-farm jobs, and the provision of services to facilitate
communication between prospective vendors and purchasers of farms.

The second thrust is to assist those farmers, who have the
potential for growth of their farm incomes, to enlarge their land
holdings and improve their operations. These farmers would be provided
with adequate credit for land purchases, and would have first choice in

the purchase of assets of farmers leaving agriculture."They would also
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receive intensive assistance by farm management specialists to improve
the managerial and resource efficiency on the farm.

In general then, the SFDP aims to remove as many low income
farmers as possible from the agricultural sector, and to transfer their
resources to those low income farmers who remain. The farmers who
remain will be provided with credit and managerial assistance to improve
their income position, and become economically viable.

An evaluation of the orientation of governmental programmes in
the context of the previous d.iscussion on the nature of the low income
problem is now attempted. | The resource development approach of the
earlier programmes (PFRA, MMRA and the first ARDA agreement) was aimed
at increasing the pmductivity‘ of resources under the control of farmers.
This is one aspect of the physical asset problem. However, as noted by
Buckley and Tihanyi (8: 11), given that low income fa’.rmerq are particu-
larly affected by the second aspect of the asset problem - too few
resources - the benefits they receive from resource development programmes
will be relatively small., Thus these programmes cannot be expected to
significantly affect their incomes.

The second ARDA agreement and the SFDP contained provisions for
dealing with both aspects of the physical asset problems In addition to
resource development, these programmes provide a._ssistié.nce to low income
farmers to expand their resource base. These programmes therefore seem
adequately equipped to handle the physical asset problem.

Starting from the second ARDA programme more attention was paid
to the seo_ond. aspect of the low income farm problem - the resource
adjustment problem. These adjustment policies have figured prominently

in all further programmes especially in the SFDP, and have empha.sised :




manpower training to assist farmers to leave agriculture. These

policies seem well founded when it is also considered, that low income
farmers localised in small regions of rural Canada constitute a large
portion of the present problem.

Only one aspect of the low income farm problem remains--the
preference problem. The programmes and policies discussed do not seem
to have recognised the possibility of a preference problem being a
limitation to income achievement on low income farms. In the case of

SFDP, the Interdepartmental Committee Report did mention the possi-

bility of a preference problem. They stated (9: 13): "It is sometimes
argued that the human element is the most limiting input in the profit-
able development of Canadian agriculture." Aspects of the human input
identified were:

(a) mores, values and preferences of individuals,

(b) low levels of managerial skills of the farmers,

(¢) inadequate sources of highly skilled management consul-

tation services, and

(d) insufficient farm management information available to the

farmer,

In their policy recommendations however, the Interdepartmental
Committee completely neglect the first set of human limitations, mores,
values and preferences of individuals. The formulators of the SFDP
followed likewise and also ignored this aspect. What is not known is
whether the preference problem is sufficiently important that failure
to appreciate its limiting effects could be a serious flaw in the

govermmental programmes.




Specific Problem Set for Study

The specific problem set for this study is to provide knowledge
that could assist in the determination of the importance of the prefer-
ence problem on low income farms in Canada. Two ideas are included here.
First the study is interested in the extent to which a preference problem
exists on low income farms. Secondly the study will try to determine
whether the preference problem is in fact a significant limitation to
ecornomic achievement on low income farms in Canada.

The previous discussion has already identified two reasons which
_justify the need for the present study - the large number and percentage
of low income farms in the agricultural sector, and the possibility that
the preference problem could be limiting the success of gove:nmental aid
programmes to the low income sector. There is one other reason which
justifies the need for a study of this type. This particular juncture
in Canadian economic development may be providing the agricultural
sector with its best opportunity to bring agricultural incomes up to
parity with non-farm incomes. While general economic conditions in the
non-farm sectors have led to recession along with high inflation, the
agricultural sector has benefited from high commodity prices (with the
poésible exception of beef) and increasing real incomes. These
conditions provide a genuine opportunity for decreasing or even
eradicating the low income farm sector, by ensuring that the increasing
incomes reach the lowest groups in the agricultural sector. Any

limitations to this process should be quickly identified and remedied.
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Organisation of Thesis

The study proceeds as a comparative one. If a preference problem
exists, it may be a significant factor limiting economic attainment of

low income farmers. On the other hand it could be argued, that the

preference structure of high income farmers should be conducive to their
attainment of higher economic performance. Therefore, if the preference
structure of high income farmers is compared to that of low income farmers

significant differences should be observed, and these differences should

be an important determinant of economic achievement. These arguments
are developed into hypotheses and objectives for the study in Chapterjz.
Chapter 3 presents the definition of boundaries for the different
income sectors comprising Canadian agriculture. These boundaries are
necessary to identify the different income sectors, so that their
preference structures can be compared. This chapter aléo attempts to

formalise the concepts of low incomes and acceptable living standards.

Given the hypotheses and objectives in Chapter 2, the next stagev

is the formulation of an anmalytical framework to be used in testing the

hypotheses. This analytical framework involved the deveibpment‘of a

multiple goal theory of entrepreneurial decision making on farm firms,

and is the subject of Chapter 4. Underlying the developments in this
chapter are theoretical concepts from the body of psychological theory,

especially the theories of motivation.

To provide the data to test the hypotheses and the theoretical
framework developed in Chapter 4, a survey of farmers was done in the
Carman-Horden-Manitou area of the province of Manitoba. The survey was

completed in the fall of 1975, and included the personal interview of

103 respondents. The development and nature of this survey, as well as
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the results obtained are detailed in Chapter 5.

The survey provided data to determine whether sign;ficant
differences existed between the preference structures of low income and
high income farmers. To test whether the differences in preference
structures could account for differences in economic achievement between
the two groups of farmers, preference structures representative of the
two groups are incorporated into two separate farm firm growth models.
One model is for a representative low income farmer, and the other model
is for a representative high income farmer. These models then simulated
the development of two hypothetical farms over a 20 year planning
horizon. The levels of economic achievement attained by the represent-
ative farmers are then compared. The development of fhe farm firm
growth models and the actual test procedurés are described in Chapter 6.

Chapter 7 starts with.a summary of the study and the results
obtainéd. Then the question of the implications of the results for
policy decisions'is examined. An analysis of the ways in which the
study could be expanded to provide a more comprehensive investigétion
of the low income problem over the whole of Canada is then given. The
chapter ends with a brief discussion of the applicability of the
theoretical constructs developed in the thesis to the study of problems
of the small farm sector of developing economies.

Since some of the psychological terms used in the thesis may
be unfamiliar to the readers in the field of agricultural economics, a

glossary of psychological terms used is appended to this thesis.




Chapter 2

HYPOTHESES AND OBJECTIVES
Introduction

As set out in Chapter 1, the specific problem with which this
study is concerned is to determine whether the preference problem
constitutes a significant aspect of the overall low income farm
problem in Canada. For methodological purposes, it is necessary to
specify the problem in terms of specific hypotheses, which could be
subjected to systematic examination and testing. The purpose of this
chapter is to set out these hypotheses. Once the hypotheses are
formulated, the objectives for the study will be clarified.

As seen in the last chapter, the preference problem suggests
that some farmers may have low incomes by chéice, since they are not
motivated to seek high monetary incomes. The preference problem is
thus a behaviouristic element in the study of low income farmers. In
fact it is best referred to as the motivational Eroblem.1

Two approaches have been taken in the study of the differences
in economic attainment of groups of individuals. The first approach
has been to explain these differences in terms of social factors. The

second approach has been to explain these differences in terms of

1In Chapter 4 where the amalytical framework is developed, it
will be seen that individual behaviour is more complex than being a
function of preference structures alone.

12
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psychological factors especially motivational factors. The psycho-
logical approach was taken in this study. Before it is dealt with
however, a brief review of the soclological approach is given.
After the review of the sociological approach, the chapter
will discuss previous works that have investigated the relationship
between motivational attributes and economic achievement in the .
context of the farming community. This sets the stage for the

enunciation of the hypotheses to be tested in the study.

Relation of Social Factors to Economic Achievement

Featherman (22) has reviewed the recent literature on the
relationship between economic anrd occupational achievement and social
and residential background factors. Four factors are identified as
major determinants of the level of economic and occupational achieve-
ment. They are (1) years of formal education completed, (2) father's
occupation, (3) size of family of origin and (4) residential back-
ground.

Featherman cites the works of Blau and Duncan (20) and Duncan,
Featherman and Duncan (21). These studies, he states, have shown that
Yyears of formal education completed proves to be the most important
single variable in estimating current occupational achievement.
Educational attainment of the son also explains most of the total
relationship between paternal and filial occupational statuses.

Blau and Duncan also showed that education is the critical
variable in understanding the differential achievement of males with
farm and non-farm backgrounds. Featherman's work also showed that men

with farm and rural rearing have an educational handicap to their
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economic career, which men of urban backgrounds do not suffer7 The
fact, he states, that those with non-urban backgrounds have fewer
Years of schooling can be explained in part by the relatively large

sizes of their families of origin.

Featherman's study also showed that when the father's
occupational status, size of family of origin, and years of schooling
completed are controlled statistically, the residential variable has no

direct net effect on occupational and income career achievements.,

Featherman (22) states that there are a large number of studies that
support the conclusions of Blau and Duncan (20) and Duncan et al (21).
Haller (26) reports that sociologists interested in stratifi-
cation have become concerned with goal orientation variables, because
such factors promise to help explain educational and occupational
attainment. Thus the psychological approach, relating motivational
attributes to attainment can be viewed as a more fundamental approach
to the problems of income attainment in groups of individuals. Since
an abundance of evidence has been amassed on the relation between
social factors and economic attaimment, it was decided that little

purpose would be served in this study by following this approach.

Attention is now turned to the psychological approach which
attempts to relate economic achievement in rural and farming environ-

ments with motivational attributes of the individuals. As stated

- previously, this approach was taken in this study. The psychological
approach utilises concepts that are common to the field of economics,
especially that of goal maximisation., The study of the fundamental
%ggngggpgrin this_approach also was considered advantageous to the

study.
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The Hypotheses

Relation of Motivational Attributes
to Economic Performance

In this subsection three studies, which investigated the relation
between motivational characteristics and economic performance, will be
Nreviewed. The first study was done by three rural soclologists Hobbs,
Beal and Bohlen (28) around 1960. They based their work on four
premisesQ They are:

(1) Human behaviour is goal oriented.

(2) Individuals make choicés concerning both goals and the means
employed to attain these goals.

~ (3) The goals selected by individuals are a function of their
beliefs, values and attitudes, pérceptual and cognitive abilities, and
their social psychological environment.

(4) Human behaviour is economically rational when oriented
towards the attaimment of economic goals. '
| From the four premises above, Hobbs et al developed their major
hypotheses. The one of concern to us here stated that inter alia -
economic productivity of entrepreneurs will depend 6n five general
value orientations:

| (1) the relative value placed on economic ends, |

(2) the orientation towards science and scientific'methods,

(3) the relative value placed on independence in decision making,

(&) the relative value placed on mental as opposed to physical
processes in farm operation, and

(5) the relative value placed on risk aversion.

They postulated a positive correlation between the first four
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value items and economic productivity, while.the fifth value item was
hypothesised to be inversely related to economic productivity. The
hypotheses of their study were tested on a sample of 131 farmers belonging
to the Central Iowa Farm Business Association. The testing was done by
determining correlation coefficients between each of the five value ltems
and the economic productivity of the operators, as measured by management
return.

While Hobbs et al stated that the statistical anmalysis supported
the hypotheses, they reported that the levels of coirelatibn were, in
their own words, “"rather low". For example the correlation coefficients
obiained between the productivity measure and the value items, were as
follows: item (1) "economic motivation" .222, item (2) scientific
orientation .171, item (3) independence .371, item (4) mental activity
113, and item (5) risk aversion .267 (28;v163).

One reason for the "low" results obtained may be in the rather
selective sample they dealt with. As they stated (28: 162): ". . . the
sample was found to be atypical when compared with averages from the
Agricultural Census." It is most likely that the sample did not contain
a wide enough range of values of the variables for the results to more
strongly indicate the underlying relationships. |

The second study also had a strong sociological orientation.

This study was done by Rushing (64) around 1967. The study was clearly
focused on two questions. The first question was: -"Axé’meﬁﬁéxénofuthe
Yower:(class) and (members of the) middle class equally oriented to
'monetary success', 'to getting ahead' (and) to economic achievement

« « +?" The second question wass "Is socioeconomic sfatus associated

with different aspiration levels in reference to the same goals?" 1In
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addition to differences in goal orientations between groups (or as Hobbs
et al put it "differences in relative value placed on economic ends" ),
this study was also concerned with differences in the levels of aspira-
tion between groups.

Rushing conducted two rather elaborate surveys. The first was of
1029 "low class farm workers" from six eastern and central Washington
State counties. These farm workers were mainly Mexican-Americans. The
second sample consisted of 240 ", , . affluent wheat and peé 'ranchers'
from . » . a wealthy agricultural county in the eastern part of the state
(of Washington)."

Rushing stated: "It is clear that farmers and farm workers
represent'distinct élass groups." Consequently he adds: ". . « &
comparison of the two samples should provide a crucial test of the hypo-
theses that class does (or does not) make a difference in goal -
orientations and levels of aspiration" (64: 381).

Rushing does not present any statistical analysis with his results.
When the large sample sizes used are considered the reasons for this are
unclear but no explanation is given. Rushing does present definite
conclusions. He states that the evidence indicates that lower-class
and middle~-class to upper-class individuals, as represented by farm:
wprkers»and farmers, difﬁg;ﬁconsiderab1y in their goal orientations. The
goal orientations of most farm workers revolve around matters of basic
physical and economic:sufviyal. On the other hand, farmers are more apt
to0 be concerned with economic enhancement and continued monetary’success,
with peace, and with quality of government.

On aspirations, Rushing concluded that the level of aspiration

tends to increase as reported family income increases, and to drop as

-
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income status drops, even when the income is already very low. Even in
areas of similar goal orientations he states, the level aspired to is
lower for the lower-class farm workers.

The final study in this review was done by Ruth Gasson (24) at
Cambridge University in England, and reported in 1973. Gasson described
her research as ". + + a pilot study . . . carried out with the object of
exploring the range of values relevant to the farming occupation" o
(24: 528). Information was gathered in various ways from open-ended
discussions to forced-choice questions. Hence she describes her
conclusions as merely tentative. She interviewed three samples of
farmers. The first sample consisted of large scale farmers, the second
sample was of 100 "small farmers", and the third sample consisted of 100
"commercial farmers".

Gasson attempted to assess the relationship between value
orientations and size of business. Farmers with large businesses
appeared to be more economically motivated, although expansion seemed
to be more salient than maximising present income. Smaller farmers,
she stated, put more stress on intrinsic aspects of work, particularly
independence. She cautioned against reading too much into her conclusions,
. since she stated: ". . » the indications are vague and sémetimes
conflicting, and a great deal more research musé be done to establish
whether the variation in value systems occur cdnsistently" (24: 534).

No doubt, thg lack of a genuinely consistent sampling procedure contrib-
uted to the unreliability of the results obtained.

The conclusions from the three studies bear a close similarity
on one important point. They all indicate that some relationship

probably exists between the income levels of farmers and their goal and
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value orientations. The studies of Rushing and Gasson also seem to
indicate that larger or higher income farmers were more oriented to
economic success or monetary goals, while Rushing states that low income
individuals are more oriented to economic and physical survival.
Rushing's study included the aspect of aspiration 1eVels, and here he
reports that differences can be expected in aspiration levels between

low and high income groups.

Hypotheses to be Tested

As indicated in Chapter 1, a comparative approach is taken in
this study, somewhat along the lines of Rushing's work. In the present
study, low income farmers are compared to high income farmers. The
general cogclusions of the three studies just reviewed provide the basis
for the development §f the hypotheses.

Low and high income farmers in Canadian agriculture may not exist
as separate and distinet socioeconomic classes. However if attributes
of these two groups of farmers are compared, differences may: be found
in goal orientations and aspiration levels similar to these noted by
Rushing. In fact, if a preference problem exists on Canadian farms,
then it can be hypothesised that the low income farmgrs and the high
income farmers would differ in both goal orientations and levels of
aspiration. The first hypothesis to be tested in the study is thus:
High income farmers are motivated more towards monetary goals and have
higher levels of aspiration; while low income farmers are oriented more
towards nonrmonétary goéls and have lower levels of aspiration.

It was seen in Chapter 1 that apart from-its very existence,
another aspect of the preférence‘problem was to be investigated in the

study. This was whether, ceteris paribus, motivational characteristies
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are a significant limitation to economic achievement on low income farms.
This second aspect of the problem for this study provided the second
hypothesis to be tested. Thié hypothesis is that, ceteris paribus, the
differences in motivatiomal characteristics between the low income and
the high income farmers are significant determinants of the differences
in economic attaimment of the farm income groups.

No evideﬁce could be found in the literature to support or refute
this second ~hypothesis, as this aspect of the preference problem may
not have been investigated previously. The findings of the study with
respect to this hypothesis, will thus be one of the major contributions

of this research.
Objectives of Study

Attention will now be given to ihe ma.jor objectives of this study.
The first objective is to provide tests to determine whether there is
any justification for support of the two hypotheses set out in the
previous section. This objective can be stated succinctly-as: to
provide a detailed examination of the preference problem in Canadian
agriculture, to determine its extent, and its significance as a factor
limiting economic achievement. This, of course, does not rule out other
factors, such as resource availability or managerial expertise, as also
being significant. To provide a test of the second hypothesis, special
methodological procedures had to be devised based largely on the
theoretical framework developed as part of the research. Once this
first objective is completed, an attempt will be made to suggest
appropriate govermmental policies to help alleviate the preference

problem, if one in faet exists.
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The second objective of the study is to contribute to the
introduction into the methodology of agricultural economics, measure-
ment techniques and theoretical constructs of other disciplines of the

social sciences, especially psychology. There exists a large body of

_ work from other social sciences, which can be used to ematle accurate
determination of variables of importance to agricultural economic
research. This body of information remains largely untoucﬁed. The
present étudy attempts to demonstrate that the judicious use of

measurenent and theoretical concepts from other social sciences has much

to contribute to efficiency and accuracy in research in agricultural
econonicse.

The third objective of the research described in this thesis is
the development of a theory of entrepreneurial decision making on the
farm firm, encompassing multiple goal orientations, uncertainty and
levels of aspiration. The theory is also formulated in terms that allow
it to be used in the normative analysis associated with testing

hypothesis two,.




Chapter 3

DEFINITION OF FARM SECTOR BOUNDARIES

The hypotheses set out in Chapter 2, involved comparisons of the
behaviour and economic achievement of low and high income farmers. In
order to identify these farm groups, it is necessary to define boundaries
fbr the different income groups. This is done in this chapter. The

chapter starts with a definition of the concept of "low" incomes.
Low Income and Poverty Lines

Canadian agriculture can be divided up into three sectors on an'
income basis: |
(1) The high income or commercial sector,
(2) the medium income sector, and
(3) the low income sector.
The initial problem is to arrive at a definition of the low inconme
sector. The first problem that is encountered here is the concépt of
- "low" income. ILow income in this study is equated with poverty as
discussed in The Report of the Special Senate Committee on Poverty (59).
Among the definitions of poverty that the Senate Committee endorsed was
that given by The Economic Council of Canada (59; 1)s They defined
poverty as ". » + insufficient access to certain goéds and services,
and conditions of life which are a&ailable to everyone else and have
. come to be accepted as basic to a decent, minimum standard of living."
The concept that has been widely used to define poverty is the poverty

line, which the Senate Committee described as "+ « « the level of income
22
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which divides the families of a particular size, place, and time into
the poor and the non-poor.” (5918: 5). The poverty line, in addition to
being conceptual, is also statistical. As an operational definition of
poverty, it permits a definition of the scope of poverty in-a society
by providing the means of counting the numbers of the poor.

There are two basic approaohes to the establishment of poverty
li.nes':”-1 the absolute approach and the relative approa.ch.v _In the absolute
approach, the poverty line is defined in terms of the income that is
necessary to provide families with the basic needs of food, shelter and
heusing.v The line is adjusted for family sizev, and the income granted
for these needs is calculated according to the mi'nimum necessary for a
family's survival, No consideration is given to the standard of living
of others in the society; and it is in this sense that this approach is
absolute. | |

It is difficult to ignore the living conditions of those people
surrounding the poor, and the average living conditions of the society
should be taken into account wheﬁ defining poverty lines.‘ The relative
approach is built on the realisation of income inequality and deprivation
in society. In its extreme form, this approach would require an equal
distribution of income, so that everyone could achieve the average
standard of living., However th.{s extreme is seldom aimed at, and the
relative approach generally takes into consideration ". . . the need to

maintain the family's and individual’s dignity, and stresses the social

1'I'he discussion on poverty lines is taken from (hnadia.n Fact Book
on Poverty published by the Camadian Council on Social Development (335.
Further information on technical aspects of poverty lines is given in an
Appendix to the Report of The Special Senmate Committee on Poverty

(591 199-218).
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survival of the family, whereas the absolute approach stresses only
physical survival," (635 6).
In Canada, there is no single agreed upon poverty line or even

an “official" poverty line . There are, however two widely known and

discussed poverty lines, those of Statistics Canada (used by the Economic
Council of Canada) and those of the Special Semate Committee on Poverty.
These two poverty lines shall be used in this analysis so brief descrip-
tions are now given.b

The Statistics Canada poverty lines were devised in 1961 on the

a.bsglute approach.- Data from consumer expenditure surveys showed that
the average Canadian spent 50 percent of his income on basic essentials,
Statistics Camada therefore esta.blished fairly arbitrarily that if an
individuwal or a family was required to spend more than 70 percent of its

income on the basic necessities, it could be considered as living in

poverty.'

In 1973, Statistics Canada révised its poverty lines. The first
adjustment made was the recognition that Camadians spent a smaller
percentage of their income on basic necessities since 1961. This per-

centage in 1973 stood at 42 percent. Therefore Statistics Canada now

considers any family or individual who has to spend more than 62 percent
~ of its income on basic essentials, to be living in poverty.
The second adjustment was the definition of poverty lines for

different areas, depending on the sise of the population of the area.

This was done to reflect the fact that generally, it costs more to live
in large metropolitan areas than in rural areas, Table 1 presents the
revigsed Statistics Canada poverty lines for January 1975'."

The Sepmate Committee poverty lines were desigmated in 1971 to
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take account of the minimum subsistence level budgets of Statistics
Canada in 1961 (mentioned previously), cost of living adjustments for
family sigze, and relative income deprivation (59 7-8). These poverty
lines take the basic budgetary needs as a starting point, and allow
adjustménts which reflect the conception of éoverty as economic
conditions change. Hence these poverty lines are definitely more along
the relative approach, The Camadian Fact Book on Poverty (63 ' 10-11)
reports that analysis of the Semate lines conmsistently worked out to be
56 percent of average Canadian family income, and that they exceed even
the revised lines of Statistics Canada. Table 2 gives the Senate

Committee poverty lines for January 1, 1975.'

Table 2., Senate Committee Poverty Lines for January 1; 1975

Familys.ize - ' Po.vért.y..Line In ﬁbllé,rs
1 3,372
2 5,620
3 6,744
L 7,871
5 8,992
6 10,116
7 11,240
8 12,364
9 13,488
10 14,612

Source: Canadian Fact Book on Poverty (63: 10).
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Low Income Farm Boundary

Since the average Canadian family has two éhildren (the 1971
population census gives a figure of 1.7 children (68: 13-1)), January
1975 revised Statistics Canada poverty lines for a family of four are
adopted as the boundary of the low income farm sector (Table 1). The
agricultural sector is not limited to rural areas, and in some places
farms may cluster around small urban areas. Using the rural area poverty
lines may thus unnecessarily understate the low income farm boundary.
The small_urbaﬁ poverty‘line for a family of fbur‘is thus taken as the
low income boundary in this study. This value is $6363. Hence farm
families with total net income® less than $6363 are defined as belonging
to the low income farm éector. It is assumed that any family in this
sector would bg living in poverty in the absolute sense, that is barely

having enough income to afford the commodities essentlial to survival(
High Income Farm Boundary

The high income boundary is defined as all farm families with |

: total net income greater than $10,236. The concept heie is that farm
families with income greater than $10,236 would be above all the revised
Statistics Canada poverty lines, even the one for families of slze seven
or more living in large metropolitan areas. The Senate Committee lines
exceed all other lines, as stated earlier, and the Senate Committee

poverty line for a family of six is $10,116 (Table 2). Hence by the

2The definition of total net income used here is that of Statistics
Canada as given in the Advance Bulletin of the 1971 Census of Canada
(70: 1ii), and is basically the definition used for income tax purposes.
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above definition, families in the high income farm sector would be above
the Senate Committee poverty line for a family of six. They would also
receive an income that is greater than 73 percent of average Canadian

_ family income, which would put them in a relatively favoured position
in Canadian society. Some caution should be noted however that the term
“"high income" here is only a relative one, and it should not be implied

that these farmers: belong to some wealthy class.
Medium Income Farm Boundary

The boundaries for the medium income farm sector are now already
defined. The medium income farm sector consists of farms with total net

income greater than $6363, and less than $10,236.
Boundaries in Terms of Farm Gross Sales

The next problem is to relate farm sector boundaries given in
terms of total net income to the kinds of data usually obtained in aéri-
cultural censuses and surveys. Farm censuses and surveys usually report
farm income data in terms of farm gross sales rather_than net farm income
or total family income. Also these data on farm gross sales are not
usually related to size of family data or to off-farm'incomes. Accurate
’data on net farm income and total family income, and their relation to
size of famlily data and off-farm income are very difficult to obtain
except by very deiailed and expensive sample surveys. Hence the usual
procedure adopted in agricultural surveys has been to collect more easily
obtainable data on farm gross sales, and convert these data to net farm
income and total income by making use of conversion daﬁa obtained from

more detailed surveys of the agricultural sector. This technique is also
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used in this study where the farm sector boundaries defined in terms of
total family net income (as given previously) are converted té definitions
in terms of farm gross sales.

The first major attempt at a detailed survey of total family net
income, off-farm income and family size in Canada was the 1958 Farm
Expenditure and Income Survey (23). The results of this survey are
given in Table 3.

The data in Table 3 show that non-farm-income made a significant
contribution to total income, especially for low income farmers. The
survey indicated that the main source of this non-farm income was off-
farm employment.: Indications are that since 1958, farmers have been
obtaining declining net incomes from gross sales, because of the
increased dependence on the non~-farm sectors of the economy for goods
and services essential te farm production. This has resulted from
technological changes in production during the last decade.

| Legislative changes in 1971 provided Statistics Canada with the
| authority to annually tabulate infqrmation submitted by individuals to
the Department of National Revenue, Taxation. Cross-classifications and
distributions can now be provided to users:upon request. This infor-
mation source was utilised in the definition of farm sector boundaries
in terms of gross farm sales. In a very recent article Anderson
(1: 41-51) has discussed the relative usefulness of tax data. In general
he concluded (quoting Gellner (25)) that although there are conceptual
differences between income tax data and other data sources, income tax
statistics can stand as an independent data source for the analysis of
a variety of problems. The conceptual differences he argues should not

detract from the usefulness of income tax data.
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Table 3. Average Farm Net Income and Off-Farm Family Income Canada,
by Value of Agricultural Products Sold, 1958,

m— —— e eerere e ——eoS——_— o ——Sa— TS oY e o edemAne oSt mp———
v—— — T B e s e S e o e e

Value of Agric. Average Farm Off-Farm
Products Sold Net éncome FamilyéIncome
Less than 250 ' 27 2503
250 to 1,199 518 1831
1,200 to 1,999 1038 1315
2,000 to 2,499 _ 1382 1181
2,500 to 3,749 1870 989
3,750 to 4,999 2469 832
5,000 to 9,999 3795 899
10,000 to 14,999 6005 1002
15,000 to 24,999 7176 1199
25,000 and over 15193 B 17u4y

Source: FitzPatrick and Parker (23).

The income téx data used here are given in Table 4, and are for
the year 1973.3 This is the latest year for which data are available.
Any error involved in using }he 1973 tax data in conjunction with the
poverty lines for Janmuary 1, 1975 is assumed to be insignificant. |

| Table 4 shows the continuing importance of off-farm income for
low income farmers. The results of the 1971 Census of Agriculture state
that 41 percent of farmers with farm gross séles under $2500 obtained
between 75 percent and 100 percent of their total income from non-farm

sources, The high amount of off-farm income for low income farmers

o 3These'da.ta were obtained via personai communication with
R.B. Proud and J. Le Blanc-Cooke, Agriculture Division, Statistics
Canada. . ’
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Income a._nd Average Total Net Income,» by Gross Farm Income, Canada, 1973

Gross Farm Average Net Average Net Avérage Total
Incone Farm Income Off-Farm Income Net Income
1 - 624 -1261 10026 8765
625 ~ 1249 - 778 7940 7162
1250 - 1874 - 505 7112 6607
1875 - 2499 - 359 6568 6209
2500 ~ 3749 - 25 6203 6178
3750 - 4999 423 5476 © 5899
5000 - 6249 809 5057 5866
6250 - 7499 1273 4394 5667
7500 - 8749 1719 Los7 5776
8750 - 9999 2122 3588 5710
10000 - 12499 2666 3064 5730
12500 - 14999 3462 2618 6080
15000 - 17499 4073 2559 6632
17500 - 19999 L1y 2195 6909
20000 - 22499 5270 2064 7334
22500 - 24999 5940 ~1880 7820
25000 - 29999 6720 1894 8614
30000 - 34999 7656 1715 9371
35000 - 39999 8371 1854 10225
40000 - 44999 9006 1827 10833
45000 - 49999 9511 2061 11572
50000 and over 10807 2552 13359

Source: Statistics Canada (71).
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explains the apparent aberration in-average total net income in 1973 for
the first seven categories of farms (that is, farms with gross farm
income less than $6250) given in Table 4. For these seven categories,
as gross farm income increases, average total net income falls because
of lower levels of off-=farm income<received'by the farmers.

By the definition of the low income farm boundary given previously
‘(total family net income less than $6363), it can be seen in Table 4,
that all farms with farm gross sales less than $15,000, and greater than
$1874 fall within the low income farm sector. Persoﬁs with farm gross
sales less than $1875 would seem to have substantial altermative sources
of income. This group may include a large number of the so called
“hobby" farmers, in contrast to commercial farmers, with whom this study
is concerned. However to the extent that there are‘genuineicommercial
farmers with farm gross sales less than $1875, these farmers must be
included in the low income‘farm sector. The low income farm sector thus
consists of all commercial farmers with farm gross sales less than
$15,000,

From Table 4, it can be seen that farms with gross sales greater
than $39,999 fall within the high income farm sector, since the boundary
of this sector is defined as farms with total income greater than
$10,236. The medium income farm sector is thus defined as farms with

gross sales between $14,999 and $39,999.




Chapter 4

ANALYTICAL FRAMEWORK
Introduction

As was noted in the introduction to Chapter 2, this study, by
investigating the preference problem is interested in behavioral aspects
of low income farmers. One of t@e objectives of the study (as stated in
- Chapter 2).is to make judicious use of methodological and theoretical
concepts from other social sclences, to improve the accuracy and
reliability of the results obtained. In this chapter these concepts are
set out, and they are utilised to develop an analytical framework for -
the methodological procedures described in later chapters.

It should be stated at the outset, that no attempt is made to
provide a review of psychological theory, nor to encompass the full rangé
of opinions that might exist with respect to particular issues. Instead
all that is attempted is to include as much of psychological thought as
is believed necessary to provide a meaningful basis for subsequent

discussions.
Economic Research and the Social Sciences

Inputs of other social sciences into the theoretical and method-
ological aspects of economic research is not a recent phenomenon, Simon
(66: 389) in discussing the reintegration of the social sciences in 1954

stated:
33
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The social sciences - weakened by a half-century of
schisms among economists, political scientists, sociologists,
anthropologists, and social psychologists - are undergoing a
very rapid process of reintegration « « ¢« « The common
diplomatic language for the scientists participating in the
process is the language of sociology and social psychology,
and the common core of theory . . . (is) drawn primarily
from these two fields.

Simon attributed the trend to reintegration to two causes. The
first he said, was that in attempting to understand and analyse the
large events in the political and economic scene, social scientists
have been forced to a recognition that all such events are aggregated
from the interrelated behaviour of human beings. The theoretical
models, and the predictionslbased on these models, have required the
social scientists to make assumptions about the motives, understandings
and abilities of these human beings. Thus he stated:

. Critical attention to these assumptions, and a desire
to validate them in a scientifically respectable manner,
has gradually . « » driven social science back to the
molecular phenomena of behaviour in a social environment.

The second cause identified by Simon was the fact that the
student of aggregative phenomera (like the economist) is now confronted
with a growing body of psychological and sociological theory with
‘empirical verification, which places a check on his free imagination.
This requires him to reconecile his postulates with this theory and data.
He stated: ". . . social psychology and sociology are . » ; reaching a
' stage of development where they can make a positive contribution toward

the foundations on’which the more aggregative theories are built"
(663 389)0

In the early 1950's, ideas similar to Simon's were being

propounded particularly by Katonma (30: 31), who urged all social

scientists including economists, that they could contribute to the
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development of the different disciplines by exploring areas of common
concern without regard to traditionmal demarcations.
As the present day state of the social sciences shows, little

real integration of the social sciences has occurred in the intervening

decades, especially among university faculties. waever in the very
recent past some amount of rejuvenation of the integrative aspects of
social sciences has been reappearing especially in research in
agricultural economics and the administrative sciences. In the field of

agricultural economic research reference can be made to the work of

‘Gasson (24), Hobbs et al (28) and Patrick and Eisgruber (55); In the
administrative sciences, reference can be made to the seminmar on multiple
criterla decision making held at the University of South Carolina in
October 1972, The publication that resulted from this conference, edited
by Cochrane and Zelery (17), contains many papers that deal with research
projects which involved inputs from various social science disciplines.,
Another recent research effort was the work of Johnsen on multi-objective

decision models in Sweden (29). The present study is in the spirit of

the most recent trend towards reintegrative soclal science study.

Goal Directed Behaviour

The statement of the p:eference_problem in Chapter 1 suggests
that preferences or goal and value orientations are a ma jor determinant

of the behaviour of individuals. This section will examine whether or

not this view is supported by psychological theory.

Goal Striving Behaviour -
A Developmental"V1ew

The first view of goal striving behaviour to be discussed is the
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work of Alfred Adlerxr, a psychoanalyst and associate of Sigmund F‘.r:eud.1
Adler saw man as a goal striving entity. When the individual, at some
early stage of his development, decides upon his particular avenue of
success, he develops what Adlgr terms, his life style. This he saw as
the unity in each individual - in his thinkingf;feeling,»acting; in his
conscious and unconscious; and in every aspect 6f his persomality. The
life style determines the values which functions as guide posts for
goal striving behaviour, throughout the persoﬁ's existence. A pictﬁre
thus emerges of humans as individuals each having some well defined
iission in life, which he (or she) tries to accomplish by multiple goal
behaviour.' Adler saw, as the primary mission of life (or primary driving
force) the developmenf of social interest which could be defined as a
feeling of identification, sympathy and affection for mankind.

Goals supply the individuval with the criteria for making the
innumerable choices with which he is confronted in his daily life. Adler
saw goal striving as always taking the form of a movement from a
relatively minus to a relatively plus situation - that is, from a
feeling of inferiority to a goal of 5uperiority. These goals can take
a variety of forms, yet they all seem to make the individual a wérthy
human being, depending upon the individual's own intezpreté%iohﬁéf what

constitutes success or perfection.

The Theory of McClelland and Atkinson

It is generally argued by psychologists that goal attainment is

an important characteristic of human behaviour. An examination is now

1This_descri;ption of Adler's theory is adapted from Ansbacher
(2: 108-117).
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made bf the motivational processes that develop in goal attainment.
This is accomplished by a brief review of the theory of MeClelland and
Atkinson and co-workers (uz).z The sequence of activities associated

with goal directed behaviour in this theory is illustrated in Figure 1.

The Person Obstacle

Figure 1. Adjustive Behaviour Sequence (Details in Text).

Sources McClelland, Atkinson et al (423 109)..

Atkinson was the closest co-worker of McClelland in the early
work (42). Since then, however, Atkinson has been occupied with
theoretical elaboration of the theory, while McClelland has continued
with empirical studies and applications of the theory. Further
discussion of the direction towards a separate Atkinson's theory, and a
detailed review of the relevant literature, are given in Madsen
(461 268-288),
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A brief overview of the sequence is given first.3 Let us suppose
that an individual is experiencing a very pleasant emotion or affect.
While this experience is occurring, he is also receiving various stimuli
or cues from his enviromment, his body, his thoughts, and his emotional
state itself. Because of the simultaneous occurrence of the emotion
and the cues, these cues become associated with the emotional state;
Thus on later occasions the cues can reactivate part of the state. This
fractional reactivation is apparently motivating, and the individuél
will engage'in instrumental activity, which will bring him to approach
the circumstances under which he will experience the pleasant affect or
emotion. If the .emotion had been unpleasant cues would likewise
reactivate some of this state, which would lead the individual to avoid
the situation which would fully reproduce the unpleasantness (avoidance);

The behavioral sequence associated with the instrumental activity
as given in Figure 1 can be described as follows (42: 108-109). The
sequénce is thought to originate when an individual experiences a state
of need or a motive (N)f# He may be anticipating success of his goal
(Ga#) or anticipating failure (Gaf)f He may engage in activity |
instrumental to goal attainment. This activity may be successful (I+)
or unsuccessful (I-).

Sometimes his goal directed activity will be blocked. The
obstacle or block may be located in the world at large (Bw) or it may

be some personal deficiency in himself (Bp). He may experience strong

3This overview is adapted from Cofer and Appley (18: 374-386).

hThe terms in brackets refer to the symbols given in Figure 1.
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positive or negative affective states while attempting to gratify his

motive. He is likely to experience a state of positive affect (Ga#) if
the goalAis“attgined;;or a state of negative affect (Ga-) if his goal
directed activity is thwarted, or he fails. Often someone will help or
sympathise with him (Nup) which will aid in his goal directed behaviour.
This theory has been the basis of the measurement procedures
(particularly Thematic Apperception Tests (TAT)) of McClelland, Atkinson
and co-workers (42). These workers have mainly dealt with investigations
of one aspect of human motivation - achievement motivation. Based on
further empirical analysis, Atkinson has developed further-theo§;§s_
ﬂhicﬁ%héﬂe placed him and his co-workers to quote Madsen (46: 288)

", + « in a leading position in motivational psychology proper « ; . ."5

Levels of‘Asﬁifatién

Attention is now turned to the last aspect of goal oriented
behaviour to be reviewed - the subject of levels of aspiration. The
concept of the level of aspiration was developed by Kurt Lewin and his
students, to investigate the ways that goals are set, and the reaqtion
of individuals to perceived success or failure in the achievemeht of
goals (37: 250—254). The discussion of this concept will begin with é
look at the work of Lewin, Dembo, Festinger and Sears (38) (héreafter
Lewin et al).

Lewin et al recognised that almost any set of psychological

problems involve goals and goal directed behaviour. Furthexrmore, they

5See footnote 2, page 37. - Emphasis is Madsen's.,
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stated that the importance of setting up goals in behaviour is
accentuated in a culture with a competitive emphasis. They suggested
the level of aspiration as an operational concept, that can be used to
observe goals and goal directed behaviour.

They viewed the level of aspiration as simply a state of affairs
measurable in space and time. They illustrated the sequence involved
in setting a level of aspiration (or goal setting) as:

(1) glven some knowledge of past performance,

(2) setting a level of aspiration which is equivalent to deciding
how high the goal should be set,

(3) execution of action, and

(4) reaction to the level of attainment, such as a feeling of
success or failure, leaving the activity altogether, or continuing to
2 new level of aspiration.

Lewin et al recognised three goal levels, the action level, the
ideal goal and the low level goal. The ideal goal they describe as
", . . what the individual would really like to do . . «".(38: 335).

The action goal is some moderated level governed by what is perceived
as being possible for the individual at the time in question. The ideal
goal is not necessarily some high dream goal which the individual has no
expectation of ever achieving. It is presumablyvsome 1evél to which the
individual can come close, if not actually attain when all possible
factors are in his favor. The action goal is a more realistic level,
which is usually taken as the criterion for the level of aspiration for
an individual at a given time. Lewin et al suggest that the low level
goal is some minimum goal level that the individual thinks could be

attained even if all possible factors are not in his favour.
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Haller (26) has stated that levels of aspiration play a very
important function in explaining and predicting levels of behaviour
with respect to various goals. Mathematically the relation could be

described (for low to moderately high values of Ao and F) as:

A= G(A,F) where;

oA OA

= and <= are positive; and
OA OF

NE, 2
%A B,Ae are also positive

g;z—-and BFZ

Ac = levei of attaimment,

A = level of aspiration, and
F = level of facilitation that is offered by the environment of
the aspiration including both intra: and extra: personal elements.

Studies on the effect of levels of aspiration have also provided

two main conclusions. The first is that most subjects tend to state
levels of aspiration that are in excess of what they actually expect
to achieve. The stated levels of aspiration appear to be moderated by

a subjective estimate of the likelihood of failure to achieve the goal

at the stated level.
The second conclusion of these studies is that, to some extent,
people adjust their levels of aspiration so that they are usually not

totally out of line with the prospects of attaining them. In'their many

attempts to enact a level of aspiration, they learn something about
their chances of success and failure, and ". . . there is probably a
real but imperfect feedback of attainment on aspiration” (26). Success-

ful performance generally leads to an increased level of aspiration,
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while unsuccessful performance leads to a reduced level of aspiration.

Conslusions

The review of theory given in this section confirms the view held

by Hobbs et al (2’8")6 that much of human behaviour is goal orienmted. Also

humans would in general haveimultiple goal orientations concerned with
the various activities associated with their existence.

The work on levels of aspiration also supports the view that
levels of aspiration are a major determinant of the achievement levels
reached with respect to the goals sought by individuals. In Haller's

.fbrmulation, increasing the aspiration level would have an accelerating
effect on the level of attaimnment. Assuming this formulation to be well
founded, this would imply that small increases in the level of aspiration
would have increasingly larger positive effects on the levels of .~ - -
performance at goal related tasks.

Returning to the discussion of the preference problem in
Chapter 1, it can be seen that this problem, since it is concerned with
the levels of economic performance of low income farmers involves goal
oriented behaviour. This section has indicated that this type of
\Behaviour is governed by a complexity of factors, that cannot be simply
described as "preference structures". It is for this reason that it is
suggested that a moré apt name is the "motivational problem", and this

designation will be used hereafter in this thesis.

6A review of their work is given in Ghapterlz.
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Theory of Farm Firm Decislon Making

The preceding section has identified iwo factors that are of
ma jor importance in understanding much of human behaviour - goal
| orientations and levels of aspiration. "In this §b¢$ien, these two
concepts are utilised to develop a theory of entrepreneurial decision
making on the farm firm. This theory is necessary to provide a model
of farm firm decision making that can be utilised in testing hypothesis
two. The development of an operational model of the theory will be

dealt with in the final section of this chapter.

Elements of a Behavioral Theory -

Patrick and Eisgruber (55) have set out what they describe as
elements of a behavioral theory of the farm firm. They state that a
behavioralﬂ theory of the firm:

%« o Would show how changes in the internal characteristics

of the firm, resulting from changes in the relative importance
of various goals, would cause a firm to respond differently to
the same conditions « . « o

The main elements can be stated as follows:

(a) Human behaviour is goal oriented. Values influence the
selection of goals, modes and means. Goals provide direction to the
individual's motivation and hence to his behaviour.

(b) An individual does not strive solely for the satisfaction of
a single goal. Instead he is positively oriented to the attainment of
a number of goals simultaneously. The farm firm is influenced by the
goals of the operator, and the goals of other members of his family.
Often there is conflict, either in the goals themselves or in the
relative importance attached to them by the farmer, and other members of

the family.
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(¢) Goals can change in relative importance over the course of
time. These goals form multivariate objective function against which
the expected outcomes of various alternatlves are evaluated. The
nultivariate form of the objective function forces the decision maker
to strive for an operational organisation, such that all goals are
attained at a satisfactory level.

(d) Imperfect knowledge with regard to the future forces the
farmer to rely on his expectations in planning. The deciéion maker must
allow for uncertainty, particularly the possibility of incorrect
expectations in deciding to commit resources to a particular combination
of enterprises. |

(e) Limitations of time and computational ability cause the
farmer to consider only a subset of the possible alternatives available
to him. Personal, institutional and business factors, among others,
determine the alternatives considered.

(f) At various points, new information may cause the farmer to
redefine his problem, seek mdre information, set up other altermatives,
or accept a previously evaluated alternative.

The elements of Patrick and Eisgruber are considered quite
appropriate as a basis of a decision making theory of the farm firm,
since they are in accordance with the psychological theory of goal
directed behaviour reviewed earlier in this chapter. These elements
are therefore used in the development of a more comprehensive treatment
of an entrepreneurial thebry of farm firm decision making. The major
addition in the new treatment is the inclusion of levels of aspiration

" as another major behavioral factor.
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EntrqgienéuriaiuTﬁeéix‘of
Farm Firm Decision Making

The first observation here is that this formulation is concerned
solely with entrepreneurial decision making. In particular, the theory
deals with the process by which the entrepreneurs decide on the
combination of enterprises to pursue, and the levels at which these
enterprises will be operated during the planning period (the so called
production decisions). Consumption and investment decision making may
follow similar general principles, and a brief discussion of extensions
into this related area is given in Chapter 7. '

The entrepreneur is assumed to have a number of goals, which he
(or she) seeks to attain. These goals may be competitive, complementary
or independent. The individual is able to assign relat1ve welights to
the goals, and to incorporate them into a single gggi or utility
function. His objective in making decisions is to maximise his goal
function, or to attain the highest level of goal gratification
(or utility).

To aid him in the process of attainment, the entrepreneur sets
for each goal, some mentally perceived value, which becomes the level
of aspiration associated with the goal. These levels of aspiration
become the objective in goal attaimnment. Also for each goal some minimum
level is set which the entrepreneur considers to be the lowest that
could possibly bé aftained, if all factors went totally against him.
This can be referred to as his low level goal.

The entrepreneur is aware of the uncertainty associated with the
" decision environment, since he is not able to predict unerringly,

variables that affect his decisions. He therefore subjectively discounts
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his expectations of the level of achievement, and does not normally
expect to attain the levels set by his aspirations. His expectation
level will thus be between his level of agpiration andi:his low level
goal.

The entrepreneur views the production alternmatives available to
him as discrete investment projects or budget activities involving large
(or significant) combinations of the various resources in his possession.
For example, one budget activity may 1nvolve_growing 320 acres of wheat
utilising the machinery and building capital and variable resources
necessary to produce that acreage of the crop.

For all budget activities known- to him; theentrepreneur assesse9“
the relative contribution of each activity to the4varioﬁs goals that
comprise his goal function. At this stage, he is able io remove from
his consideration, activities that give no contribution to his goals.
The decision as to which activities to pursue is made by maximising his
goal function, striving to attain his levels of aspiration. This
maximisation leads to the selection of those budget activities which
give the greatest contribution to the goals he hopes will be attained.
His levels of aspiration and his resource endowments limit the
maximisation process.

Once his‘decision is made and executed, the forces of the decision
enviromment will determine the actual outcome or payoff. This decides
whether in fact the entrepreneur's levels of attainment are near to or
far away from hié levels of expectation, and his levels of aspiration.
The levels of expectation are most likely used to assess the degree of
success or failure at achieving the various goals. Successful

performance may lead to an increased level of aspiration, while
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unsuccessful performance may lead to a reduced level of asﬁiration.

Operational Formulation of Entrepreneurial
Decision Theory

The entrepreneurial theory given in the preceding section can be
put in the operational framework of an analytic decision model to enable
it to be used in the normative analyses associated with testing hypothesis
two. This section will set out this operational deéision model. First
a digression will be made on the subject of practical optimisation
models, and the need to introduce practicality into the model eventually = .
developed.
Practical Decision Models

‘Much of the work on practical optimisation models is due to the
work of Podkaminer (56). He states that in recent years there has been

an increasing amount of theoretical work done on optimal farm plans.

However very few of the theoretical conclusions have been applied
practically. This he states, may be due to two reasons. The first is

what he refers to as ". . . the great flood of theoretical publications"”.

Ohe model follows another at such a rate that it is impossible for even
those farmers with the will, to keep abreast in the implementation of thé
'practical conclusions of these models.

The second reason is more complex. Optimisation models can be
said to have two main properties. The first is theoretical value
(hereafter simply called value), which denotes the extent to which the
model's solutions are regarded as desirable (in the sense Qf neeting
desired mathematical properties such as global optimality). The second

property is practical value, hereafter called utility, which is the
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degree of influence exerted by the model's solutions on-the farmer.

A high value does not necessarily imply a high utility. If the
programme of action suggested by tﬁe model is not truéted and hence not
accepted by farmers, its.utility will be small regardless of its value,
This fact that models need not have high utility and value simultaneously
is the second reason that Podkaminer gives for the non-acceptance of
optimisation models by farmers.

Farmers, he states, even without the use of mathematical tools‘
reach decisions which by definition, must have high utilities. The aim
of optimisation ﬁodels should be to provide solutions not too far removed
from those of férmers. To achieve this, the premises of the model should
not break the inward logic used by farmers in arriving at their high
utility practical solutions.

Podkaminer's arguments are supported.by the author. Hence, at all
stages of the model development, and in the methodological procedures
described in Chapter 6, ways were always sought to introduce utility into
the analyses. These ways will be described as thé analyses proceed.
Generally though, they consist of developing a picture of the farmer's
ﬁ deéision‘logic from the saﬁple survey conducted as part of the study
(described in\Chapter 5). This survey provided the goal and aspiration
orientations, the picture of the decision making environment, and the
budget activities (or production alternatives) utilised in the method-

ological procedures of Chapter 6.

The Optimisation Model

An optimisation model is utilised in the operational formulation

of the decision making theory. This is consistent with the theory which
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suggested that the entrepreneur tries to achieve as far as possible the
goal levels set by his levels of aspiration.

Optimisation models also have several advantages. The first is
that these models can provide unique solutions, which provide rational
conclusions to empirical analyses. Another advantage of the optimisatioh
method is that it allows the use of powerful techniques such as linear
programming and the calculus.

In accordance with the entrepreneurial theory, the technique of
budgeting is incorporated as part of the optimisation model: Budgeting
is a technique that has been in use in farm management circles since the
1920's. This suggests that the technique has high utility in the
worldwide farming community. Typically the approach has been to develop
a plan of a finite set of discrete organisation of enterprises on the
farm. These organisations are then compared, and the one that appears
to give the highest expected net return is selected. This cholce process
cannot consider a wide range of alternative organisations if it is done
manually. This means that since farm management budgeting is usually
done manually, it cannot be expected to arrive at a globally optimal
organisation.

The technique of capital bﬁdgeting has been widely developed to
aid in the investment decision making procedures of business firms,
govermment agencies, and military facilitieé. Here the decision process
can be set out as follows (74: 258). The firm considers a large number
of independent proposals for investment (that is, independent investment
alternatives). Proposal j requires a total outlay of Kj dollars, and
the funds M for all such capital investments are fixed; The expected

return on the investment j is Rj dollars, and the company seeks to
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maximise its overall return. There is also however, a limit N to the
total number of projects undertaken in any one year, perhaps due to the
limited availability of supervising management., Since each project is

unique, the firm must decide to either accept or reject the proposal

for that year. To represent this decision, let the variable associated
with Proposal j be restricted to Yj = 0 (reject) or Yj = 1 (accept).

The problem becomes:

Maximise: COREED R,

J=1

[N

=
Subject to: (i1) 2 Yj =N (project limit)
=1
S
(1i1) Z Kj YJ. <M (budget limit)
j=1
(iv) Y, = 0or 1 for each j

J
The budgeting technigue as used in this study is somewhere

between the typical farm management model and capital budgeting. A small
number of discrete investment projects are considered. These projects
are referred to as budget activities, in line with the theory. Instead

of choosing the activities on an accept-reject basis as in capital

budgeting, the decision model in this case chooses integer levels of the
different budget activities. As in capital budgeting, analytical
procedures based on linear programming are utilised to obtain the

globally optimal organisation of budget activities.

Attention is now given to the incorporation of multiple goals into
the optimisation process. The entrepreneurial decision theory suggests
that a wéighted function of these goals serves as the objective function

of the optimisation model. Also, some means have to be found to assess
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the relative contribution of each budget activity to the various goals

comprising the ebjective funétion, in accordance with the theory.

Candler and Boehlje (12 ) have dealt with these problems, and have

developed a rather novel model which will be utilised in this analysis.

The model of Candler and Boehlje can be set out as follows:

Maximise: 7 = OX +A\C (1)
Subject to: AX+0G <€D (2)
| RX - IGZ D (3)
X 20 and integer (&)
G20 (5)

k.

;1 )‘i" =1, and (6)

>\i7/0, 1=1, cony k (7)

where;
Z is
X is
)\ is
G is
A is
R is
‘b is
- 0 1is

Iis

a

a

function of the individual goals,

n x 1 vector of levels of budget activities,
1 x k vector of weights,

k x 1 vector of goal functions,

m x n matrix of technical coefficients,

k x n matrix of goal coefficients,

m x 1 vector of resource constraints,

1xn 21l1lxk, orakx1 nul matrix,

k x k identity matrix.

A look;f‘g:l"; the simplex tableau for the model will'lllustrate its structure.

This is given in Table 5, and is adapted from Morse (53: 454).

The individual goals (gi, 1 =1 .4y k) are assumed to be a

function of the budget activities (X 50 J=1 esey n)e The budget




Table 5: Model of the Simplex Tableau for Multiple Goal Model

Objectives Max O 0O 0  .us O MoOA2 ceo N
Goal Functions
Restraint B xi x2 x3 ) xn g1 gz see gk
1 by > 84 By By 3, 0 0 vee 0
2 bz ‘>/ a.21 a-22 a-23 see a.2n 0 4] ee 0
n 'bm 7/ a.m1 an a.m3 e a‘mn 0 0 0
Goal 1 0 2 1'11 r12 r13 sen rin "1 0 see 0
2 0 >/ r21 r22 r23 Xy r2n 0 "1 Y 0
k 4] ? rk1 rkz rk3 ses rkn 0 0 -1
Source: Adapted from Morse (53: 454).
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activities contribute to each goal via equation (3), where each element
of the matrix R, Ty (1=1, eoey ky, =1, ¢ee, n), gives the relative
contribution of the budget activity j to goal i.

The objective function can be written in its general form as:

‘Maximise: Z =3 El(x), 8,(X), ...,gk(x] : (8)

The model assumes that the functions gi(x) and Z are linear. The goal
functions gi(x) are weighted in the objective function by the vector,\.
The objective function thus acts as a linear goal or utility function

in accordance with the entrepreneurial theory.

Equation (2) contains the usual technical constraint functions of

linear programming. As discussed earlier, the budget activities

(Xj, j=1, «ve, n) are only allowed to take integer values, so that the

model chooses those levels that maximise the goals of the decision maker.

The model thus succeeds in incorporating two important elements of the
entrepreneurial theory. These elements are a weighted multiple goal
objective function, and the contribution of budget activities to the
goals of the entrepreneur.

The final aspect of the decision theory to be included in the
optimisation model is the concept of levels of aspiration. The model
of Candler and Boehlje was modified to include this dimension. For
each goal (gi i=1, .esy k), two goal levels are stated. The first is
the level of aspiration, and the second is the low level goal. These
two goal levels are indicafed as upper and lower bounds on the level of
the goal. Thus for goal &; these become:

Lo s;ga_féla. v where;

Lb = low level goal, and

La = the level of aspiration,
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This formulation is consistent with the entrepreneurial decision
making theory. In this theory it was seen that the low level goal
represents some minimum goal level. The level of aspiration on the
other hand represents some level of goal attainment that the entre-
preneur aims at, but would not normally expect to attain, because of
discounting due to uncertainty. ,

The analytical decision making model that results from the

entrepreneurial theory can thus be stated as£

Maximises  z=0X+AC (9)
Subject to: AX+0G<b (10)
RX - 160 (11)
lo<G<1Ia (12)
Lo3 0 (13)
Laz0 | (14)
x>0 and integer | (15)

;2' >\1 =1, and >‘i7/0 i=1, see, k (16)
i=1

Where;
La is a k x 1 vector of levels of achievement

Io is a k x 1 vector of low levels goals, and the

rest of the model is defined identically to the model set out as (1) to~

(7) on page 5l.

The decision model set out as (9) to (16) above served as the
btasis for the production decision models, which were an integral part
of the farm firm growth models developed to test the second hypothesis
of the study. The testing procedure for hypothesis two is the subject

of Chapter 6., This chapter follows a description of the survey carried
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out as bart of the study, glven in the next chapter, Chapter 5.
Further discussion of the specific decision models developed for the
test procedure for the second hypothesis is thus reserved until

Chapter 6.




Chapter 5

SURVEY METHOBOLOGY AND RESULTS

In order to obtain reliable data necessary to test the
hypotheses stated in Chapter 2, a detailed survey was designed and
carried out as a part of the study. This chapter sets out the methodol-
ogy that was used in the survey, and the results obtained. The survey
provided the data that were used directly to provide a test of hypo-
thesis one. Other data from the survey were incorporated into the
methodological procedures used to test hypothesis two. These procedures
are described in the next chapter,

Initially in the survey, a random sample of farmers was
personally interviewed. At a later stage however, other data wéie
needed to be utilised in an analysis of the validity of the survey
results, and also to be utilised in the analytical models of Chapter 6.
The respondents obtained from the random sample were therefore
interviewed over the telephone.' This chapter will deal firs£ with the
personal intérview sample survey, then ihe telephone interviewing will

be described.
The Survey Area

The first aspect of the survey that had to be determined was its
geographical location., The hypotheses stated for the study are not

specific to any geographical area, and indeed postulate that the

influence of goals and aspirations on economic performance is universélly

56
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valid. It was necessary to limit the testing of the hypotheses to a
single area. Such a restriction on the location of the survey may not
limit the generality of the results obtained. 1In the final section of

the chapter, there will be an analysis of the validity of the survey.

This analysis will provide some perspective on whether the results
obtained in the survey are representative of the farm populations in

the survey area, and in the province of Manitoba.

The survey was carried out in Census Division 2, and Census

Subdivisions 2 and 4 of Census Division 3 in the Province of Manitoba:1

An idea of the location of this survey area can be obtained from the
map of Manitoba given‘in Figure 2.

The survey area was chosen for several reasons. The first is
that there was no reason to expect that the results from this area
would differ significantlyvfrbm those that could be expected from a
survey of the province as a whole. As stated earliér;_in the final

section of this chapter an analysis is made to deteimine whether these

expectations were justified.
The second reason for choosing the region Was that this area has

been the subject of several studies and projects in the recent past, so

that important secondary data could have been obtained to facilitate e
later analyses. Especially important in this regard were the financial
data for the Carman District Farm Business Association, and crop yield

and fertilizer data avallable from the Manitoba Crop Insurance

Corporation.

1Deta.ils of the boundaries of Census Divisions and Subdivisions
and the names of the subdivisions can be obtained from the 1971 Census
of Canada, Agriculture, Manitoba (69: c13).
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The third reason for the choice of the region as the survey area

is directly related to the nature of the study. Since the study had as
its aim to determine whether behavioral factors have a significant
effect on economic achievement, it was necessary that the survey provide
information on behavioral factors for farmers of different income levels,
so that appropriate tests could be performed between the income levels:
It was essential therefore that the area chosen for the survey should
have a good representation of farmers of all income levels, to allow
:eliable estimates to be obtained from the sample survey: Table 6 givss
the distribution of census farms by the value of sgricultural products
sold for Manitoba from the 1971 Census of Agriculture by Census
Divisions.

In Table 6 it can be seen that Census Divisions 2 and 3, among
others, have a large enough number of farms at all income levels %o
~ allow effective random sampling within the faxm income groups; The

situation was not expected to have changed significantly since 1971:
Design of the Survey

The Sample Frame

Having chosen the survey area, the next logical step was to
obtain a sample frame of the region. This‘frame should have had the
farms classified according to income levels, using the classifications
of low, medium and high income developed in Chapter 3. However no such
frame was available for Manitoba for the survey.

Since no other suitsble frame was available,‘the oniy alternative
open was to utilise the Manitoba Provincial Exchange Telephone Directory

(48) (effective November, 1974) to obtain a listing of farmers in the




Table 63 Distribution of Farms by Value of Agricultural Products
Sold, in Dollars, Manitoba, 1971
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Census
Division Underxr 2500 5000 15000 35000 50000
2500 to to to to and
4999 14999 34999”49999 ~ over -

1 829 377 778 345 73 79

2 594 623 1291 78 77 71

3 313 423 1265 435 66 62

4 208 - 268 987 355 24 27

5 1436 385 440 116 15 27

6 393 382 771 268 33 57

7 377 385 937 322 60 71

8 24 324 916 290 33 34

9 388 259 361 154 31 36

10 477 460 822 199 .18 i8

11 351 394 654 153 13 11

12 1082 576 777 174 15 16
13- 221 220 749 233 15 13
14 225 222 351 54 3 3

15 400 348 605 129 8 11

16 52 28 49 17 0 0

17 536 469 746 156 22 20
18 631 uh 519 98 11 5
19 673 232 159 48 8 10
20 178 39 70 40 6 17
Province 9608 6888 13247 Lo6L 531 . 606

Source: Statistics Canada, 1971 Census of Canada, Agriculture,
Manitoba (693 Table 32).
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area. Since the distribution of farms of all income levels in the
region chosen as the survey area appeared to be very good, it was
considered that all farm income levels would be well represented if a
single sample was obtained for the reglon.

The Manitoba Provincial Directory lists all residences with
telephones outside the City of Winnipeg under the provinecial exchange
associated with the residence, which is ﬁsually located in a nearby
small urban area. The addréss is given for residences in rural areas
by their location in temms of the township, range and section number.

Within the urban areas the addresses are given in terms of streets,

avenues and so on., Hence it is fairly simple to separate the residences

in the rural aveas from those of urban areas.

Using the Telephone Directory listings of persons with rural
addresses as a frame for the survey however, appeared to have two
serious limitatlons, which had to be taken into account before its use
could be justified. Firstly, the fact that a particular residence has
a rural location does not neéessarily mean that the occupants are
engaged in agricultural activityf Secondly, there may be many active
farmers, in rural areas who do not have telephones, or who reside in
small urban areas, and so do not have rural addresses. Since the
Telephone Directory was being used to derive the frame for the study;
it was decided to determine the extent of these limitations, and their

implications for the sampling procedure adopted.

-Accuraéy Tésts of Telephbne birectory

The first test was of the limitation that many active farmers
may not have telephones, or may live in urban areas, and in either case

ﬁill not Be listed with rural addresses in the Telephone Directory;
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This test was conducted by obtaining a sample of names of persons known

to be farmers, trying to locate them in the Telephone Directory, and
noting the percentage listed with rural addresses; The sample of
farmers was taken from the results of a 1971 mail survey of farmers done
as part of a thesis research project in the Department of Agricultural
Economics, University of Manitoba, From the list of farmers who
responded to the survey and voluntarily supplied their names and
addresses, a sample of 93 farmers was chosen;

Of the 93 faxmers, 62 or 66 percent were listed in the Telephone

Directory with rural addresses; 16 oxr 17;2 percent were listed in the
directory with urban addresses, and 15 or 16;1 percent were not in the
ditectory. The percentagé of the sample not in the directory may be
due to the changes that have occurred in the three years between the
mail survey in 1971, and the compilation of the directory in 197&;
There is a definite trend towards declining farm numbers in Manitoba and
Ganada..2 It is thus quite possible that most of the 15 farmers not in
the Telephone Directory have discontinued farming, and are no longer at
their 1971 addresses.

Overall, the results indicated that confining the survey to
persons with rural addresses should provide a good basis for obta;ning
a sample of farmers, as most farmers seem to have telephones (83.9 “
percent), and the majority have rural addresses; On fhe basis of this
test then, it was concluded that the Telephone Directory gave a fair

indication of the farm population in Manitoba;
The second test of the Telephone Directory was désigned to glve

2For example, reference can be made to the work of MacMillan,
Tung and Tulloch (45). ‘ -




63

some indication of the percentage of persons who had rural addresses in

the Telephone Directory who did not undertake any agricultural activity:
This was a more difficult test to undertake, and in fact to be really
accurate this test would havé required a survey of its own; Finance and
time however, did not permit this. Instead the procedure adopted was
to compare the listings of persons with rural addresses, with the
results of the 1971 Census of Agriculture for a selected number of sub~
divisions within the two @ivisions comprising the survey area; The
selected subdivisions ﬁere: Subdivisions 1 and 6 of Division 2 (the
rural municipalities of Dufferin and Stanley), and Subdivisions 2 and
4 of Census Division 3 (the rural municipalities of Lorne and Pembina).
The comparison of the Telephone Directory listings with the results of
the 1971 Census of Agriculture is given in Table(?L

Table 7 shows that in the 1971 Census there were 1994 farmers
in the selected subdivisions. The first test of the Telephone Directory
suggested that 16.1 percent of the faxrmers may not have telephones;
Thus assuming that 1672 farmers haye telephones, there is a‘difference
of 667 between the listing of all persons with rural addresses in the
197L Telephone Directory, apd the number of farmers with rural addresées:
Therefore it was estimated that approximately 25 percent of the persons
in the Telephone Directory wilth rurai addresses were not engaged in
agricultural activity. This limitation had to be taken into account in
designing the sampling procedures.

The results of the survey (as given in Table 8) indicate that
16.9 percent of the persons contacted were not engaged in agriculture:

This figure was lower than the one estimated from thé figures in Table 7

(25 percent). This lower figure suggests that perhaps a smaller
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percentage of farmers than 16.1 do not have telephones.

Table 7: Comparison of Telephone Directory Listings with 1971 Census

s e
— —

Census Division 2 Rural listing No. of Farmers
in Directory, in 1971 Census
1974

Sub Divisien
1 Dufferin 551 479
6 Stanley 883 620

Census Division 3

2 Lorne 4oé 432
L Pembina k99 463
Total 2339 1994

Sources: Manitoba Telephone System, (48).
Statisties Canada, 1971 Census of Canada, Agriculture,
Manitoba, (69: Table 32).

There were also two advantages to the use of the telephone
listings as a frame for the study. Firstly these listings were very
up to date, and possibly represented the most recent listing of the
present occupants of rural residences. The second aﬂvantage was that
the Telephone Directory listings provided thé actual home address or
location of the person, and not simply a mailing'add:ess, which is
mainly given with respect fo the neareSt post office usﬁally located in
a small urban area. This was important for a personal inferview survey,
since all intefviews were carried out at the home of the respondents:

Rural address listings in terms of township, range and section number,
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also allow ready location of respondents on large scale municipal maps.

Sampling Procedure

The next step in the survey design was developing the sampling

procedure. A two stage procedure was adopted. The survey area was
defined as the seven subdivisions of Census Division 2 and Subdivisions
2 and 4 of Census Division 3. The first stage of the sampling
prééedure was the choice of four of the nine subdivisions comprising

the survey area, by the use of a table of random numbers (32). The

subdivisions chosen were nuﬁbers 1 and 6 of Census Division 2 (the
rural municipalities of Dufferin and Stanley), and Subdivisions 2 and 4
of Census Division 3 (the rural municipalities of Lorne and Pembina).
These are the subdivisions used in the second test of the accuracy of
the telephone listings discussed earlier, and they will be referred to
as the sample area.

This first stage was necessary to further limit the scope of
the survey attempted. Since personal interviewing was used to obtain
the information needed, a few locations within the survey area were

dealt with, to minimise the time spent by the interviewers in getting

from one respondent to another. Even with this localisation however,
each of the subdivisions chosen encompasses an area greater than 300
square miles. |

The.second stage involved preparing a list of persons with rural

addresses from the directory for the four subdivisions chosen at the

first stage. Then a random sample of 336 persons was chosen from the

listings of persons obtained. This random sample served as the final

sample for the survey. This sampling again utilised a table of random

numbers (32).



66

Size of Sample

The sample size chosen was determined by the financial resources
available for the study. It was approximated before the survey started
that the resources available would enable at least 200 personal inter-~

views to be done, along with the pretesting and preparation of the

questionnaires. Since approximately 25 percent of the persons contacted
may not be farmers, owing to limitations of the sampling frame, and

allowing for non-respondence due to inability to locate persons, it was

assumed that a non-response rate of 33 percent could have been expected;

The sample size was thus chosen at 336, which was the number of persons
chosen at the third stage of the sampling procedure. It was hoped to
contact approximately 309 of these persons, yielding 225 respondents
suitable to be included in the analysis.

Between the planning stage and final execution of the survey
however, it was realised that costs had been underestimated, and when
the survey started the costs escalated. At the end of the survey only

189 persons had been contacted.

Details of Sample

The details of the sampling carried out are given in Tables 8

and 9. In Table 8 it is seen that of the 189 persons contacted, 103
were respondents. The non-response rate of 45.5 percent was higher than
anticipated.3 The percentage of the non-respondents not engaged in

agricultural pursuits was 16.9 percent, which was lower than the

anticipated figure (25 percent). A fairly low percentage of persons,

3A respondent was defined as a person in the sample who engaged
in agricultural activity (a faymer), and who supplied a response to all
questions on the questionnaire.
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6.3 percent, could not be located, and the refusal rate was 3.7 percent.

The refusal rate is also fairly low, especially when the nature of the

information requested is taken into account.

Table 8: Details of Sample - Analysis of Non-Response

. . Deseription = - L ... .. Numbers ..
Number of persons in sample 336
Total number of persons contacted 189
Number of respondents 103
Noh-ﬂesﬁohdenﬁs
Not engaged in farming 32
Persons not at home 25
Refusals 7
Moved, deceased or not known 12
Total non-respondents .86

Source: The Survey.

It can be seen in Table 9 that there were 34 high income farmers
in the sample and 39 medium income farmers, by the definitions given in
Chapter 3. There were 28 farms with gross farm sales between $1,875
.and $14,999. There were also two farmers with gross farm sales below
$1,875. The background information provided by the interviewers
revealed that these two farmers were in fact low income farmers, and
not "hobby" farmers with only an agricultural sideline, Hence, these
two farmers were lincluded in the low income farm sector, making a total

low income sample of 30 farmers.
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Table 9: Details of Sample - Distribution of Respondents by Census
Subdivision

Total No. Total Value of Gross Sales
of Farms - in Dollars

Under 1875 15,000 Greater
1875 +to to than

T 14,999 34,999 135,000

Census Division 2 Number of Farms
Subdivision
1 Dufferin b2 1 11 11 19
6 Stanley 18 i 77 5 5

Census Division 3

2 Lorne 35 0 8" 20 7
.4 . Pembina 8 0 2 3 3
Total 103 2 28 39 3

Spurce: The Survey;

Nature of Information Collected

In this subsection the nature of the information collected in
the survéy is described. This will be done by reviewing the major
methodological procedures used. In the next subsectioh, the question-
naire used in the study will be described. |

The nature of fhe information collected in the survey was
determined by the data needs required to provide tests for the hypotheses
of Chapter 2, In Chapter 4 a theory was developed to provide the basis
for the tests of the hypotheses; the information collected in the survey

was determined by the elements of that theory.
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The first major postulate of the theory is that farmers have

multiple goal orientations, and they attempt to maximise these goals
by striving to attain perceived levels of aspiration. The first aim of
the survey was to obtain a picture of the goal orientations and levels
of aspiration of farmers. This was achieved by utilising the measure-
ment procedures devised by Cantril (i#; 21-27, 15) and those of
Kilpatrick, Cummings and Jennings‘(33§ 52-85, 61: 34-43),

Cantril's method was devised to get a picture of the goals and
aspirations of individuals (which he referred to as "the reality world")
in their own terms. The aim is to do this in such a way that, without
sacrificing authenticity or prescribing any boundaries or fixed catego:-
ies, it would still be possible ito make meaningful comparisons between
different individuwals, groups of individuals and societies. Cantril
argues that an accurate appraisal of an individual'’s reality wbrld can
never be obtained if he is forced to make choices or selections between
categories, alternatives, symbols or situatioﬁs as they are posed in the
usual type of questionnaire.

Cantril therefore. developed what he called the Self Anchoring
Striving Scale, to measure aspiration levels and alsb obtain goal
orientations. A person is asked to define on the basis of his oWn
assumptions and goals, the two extremes or anchoring points of the
spectrum on which the scale measurement is derived. The technique
consists of first asking two open-ended questions. The first question
is} "All of us want certain things out of life. What are iégg‘wishes
and hopes for the future ifvydu are to be happy?” It is assumed that
responses to this question are concrete expressions of meaningful life

goals, After responses to this question are recorded, the following
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question is asked: "Now taking the other side of the picture, what

are your.feafs and worries about the future?" Statements of fears and

worries may give clues to a subject's goals, since they may be opposite
to the goal states that he would like to achieve.

The respondent is then presented with a 10 rung "picturé laddex”,
and is instructed to let the top represent the best possible life, and
the bottom the worst possible life. He is asked to indicate where he
thinks his life is on the scale at the present time; then he is asked .
where he thinks his life will be in five years.

| The response to the second question (ladder level in five years)
provides a generalised measure of the level of aépiration of the
respondent. The ideal goal or best possible life, and the low level
goal=- the worst possible life--are in terms of the respondent's owWn
conceptions; Hence, the respondent's level of aspiration is glven
with respect to the goals that he would like to see achieved in his
life. It canbbe assumed that the level of aspiration stated here
represents an average value of the levels of aspiratioh for the various
| gpals comprising his goal structure.

There are some limitations to Cantril's technique (1l4: 24-26),
First the technique does not get at everything that is important to the
individual., People will not readily reveal to an interviewer subjects
that are highly personal or sbcialiy unacceptable, such as sexual
frustration or petty thefts. Also individuals may not mention aspects
of life that they take for granted., Hence the methed will not get at
as total a picture of the individual's personality as may be required
for say clinical psychology. Cantril maintéins however, that the

method is sufficient to afford an insight intd pioblems of social

»
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psychology. Despite this reassurance, it was decided to supplement

Cantril's technique by obtéining another picture of orientations of the
respondents’ with respect to occupation, usually termed occupational
values,

It was seen in Chapter 4, that values arise from the life style
of the individual, and function as guideposts for goal striving be-
haviour throughout the subject's existence. Hence an analysis of
occupational values of the individual would provide another perspeétive
on hisvgoal orientation; The data obtained ﬁould be secondary to the
life goals obtained from Cantril's method.

The method of Kilpatrick et al (33: 58-85, 61: 34-43) was used
in the investigation of occupational values; This technique consists
of the respondent rating occupational value statements on a nine point
agree-disagree scale. These statements cover the range of occupational
values--econonic, extrinsie, achievement, affiliation, influence and
general values. The advantage of this agree-disagree scaling is fhat
since it presents all individuals with the same statements, it has
direct comparability between respondents. However this type of scaling
has the disadvantage of suggesting images to the individual, some of\
which may in fact be foreign to him,

Kilpatrick et al therefore utilised an adaptation of the Self
Anchoring Striving Scale to obtain some open ended information on
occupétional value orientations. The respondent is again shown a
picture of a ladaer, but this time the top of the ladder represents
the best possible occupation, and the bottom the worst possible

occupation; and the respondent is asked: "Where on the ladder do you
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answer to this'question provides a measure of occupational satisfaction,

The respondént is then asked about the factors about farming that
prevented him from giving it a lower rating on the occupational ladder.
Answers here would provide énother picture of occupational value orienta-
tions, this time in terms of the respondent's own conceptions.

Two other kinds of data were obtained in the survey. Firstly
general farm data were obtained. These consisted of the income level
of the respondents in terms of total fa:p gross sales, land owned and
rented in and rented out, and a plcture of the enterprises carried out
on the farm. These data were important for the development of the farm
firm growth model of Chapter 6. The last kinds of data obtained were
concerned with obtaining a picture of the respondent's perception of the
decision making enviromment., Two elements were included here.bthe
general area of risk and uncertainty, and the private enterprise free
market system. A question was also asked about thé way that the respon-
dent dealt with the risky features of farming; if indeed he did find

that it was risky.

The Questionnaire
The questionnaire used in the survey is given in Appendix 1.

The first section contains the questions related to general farm data~-~
land ownership, income and enterjrises on the farm. Section 2 contains
the questions related to Cantril's methodology.

Part 1 of Section 3 comsists of the occupational value state-
ments related to the method of Kilpatrick et al., The value statements
actually used were modified from those given in Kilpatrick et al, so
that they were relevant to the study being conducted. For example, the

statements in the questionnaire referred specifically to the occupation
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of farming.

Five of the statements (11, 12, 13, 15, 16) were concerned with
the economic aspects of farming, while one statement (14) investigated
the extrinsic factor of risk., Five statements (17 to 21) were designed
to provide an indication of achievement orientation, two statements (22
and 23) affiliation orientation, three statements (24, 25, 26) influence
orientation, while five statements (27-30) were designed to obtain an
"jdea of general value orientations.

Question 31 in Part 2 of Section 3 contained the occupational
satisfaction measurement, and gquestion 32 ﬁés'designed to obtain the
open-ended information on occupational values. These questions were the
last two related to the occupational value technique of Kilpatrick
et al.

The last six questions (32-36) were concerned with the decision
enviromment of the fammer. Questions 33, 34 and 35 dealt with the
aspect of risk, and questions 36 and 37 dealt with the free market
system.

After its preparation, the questionnaire was submitted to
extensive pretesting. First discussions were held with members of the
author's Committee in the Department of Agricultural Eccnomics, and with
members of the Department of Psychology. Then the queétionnaire was
pretested on seven farmers in the Winkler~Miami area of Manitoba. From
the pretesting various modifications to the questionnaire were done, and
the final questionnaire prepared. After the survey started, it was
found that certain phrases still presented some difficulty to the
understanding of some farmers, so these were clarified without changing

the substance of the question asked: The final revised questionnaire is
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the one presented in Appendix 1. The answer sheets and charts were kept

separate from the questionnaire to minimise the duplication costs.
These are also presented in Appendix 1.

The answer sheet contained three further questions (38, 39 and
40) related to the sex of the respondent, and the reliability of the
information collected; Since this aspect of the reliability of the
results is better related to the interview procedure adopted for the

survey, a description of these questions is left to the next subsection.

Interview Procedure

The personal interview technique was chosen to obtain information
in the survey for iwo reasons. Firstly, it was very important to have
the éntire questionnaire completed for all respondents to obtain a
complete picture of the moti&ational factors; Incomplete questiommaires
would have severélyvbiased the results, by preventing meaningful aggrega-
tion for the different farm income groups to arrive at representative
goal and aspiration orientations; Since, as was seen before, the
questionnaire tried to discover fairly personal.aspects of the respon-
dent's behaviour, it was felt that if the questionnaire was simply put
in the mail for the farmer himself to £ill out, he may not have
:esppnded to0 the more personal aspects on}ﬁhich information was most
urgently needed.

The second reason for the personal interview technique was to
be able to conduct the survey in the shortest péssible period of time
due to limitations on time set for the study. Also, because of the
@ynamics of prairie agricultural production, it was consSidered essential
that the survey should be completed in the period Jahuary - May 1975, -

which seemed to be the period that farmers could most easily devote time
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to the exercise. To ensure this, personal interviews were done in this

period.

The interviewing was done by persons who were familiar with the
agricultural sector and rural life in Manitoba. This was to allow for
easy rapport with the farmers to facilitate obtaining the information.
To minimise the erxrrors aésociated with interviewing, a special set of
instructions was prepared to provide guidelines to the interviewers;
This guide is given in Appendix 2. Instructions to the interviewers were
also given on the answer sheet accompanying the questionnaire. These
instructions were specific to the questions being asked, and can be seen
on the answer sheet given in Appendix 1, Also during the survey, the
author visited with the different interviewers to observe the ccnduct of
the interviewing. Three inferviewers were used in the survey, all
agricultural graduates of the University of Manitoba, two themselves
being farmers and the third a postgraduate student;

An informative letter was sent to all persons on the sampling
list approximately one week before it was anticipated that they would be
interviewed. This letter was -designed to improve the response rate of
the survey, and may have contributed to the low refusal rate obtalned.

The data were designed to test a theory of entrepreneurial
decision making. Hence it was considered essential to uncover the
farmer's own viewpoints with respect to the question asked, without
prompting or undue influence from others members of his family wpovmay
be present during the interview, as this influence would lgéd to bias in
the study. Howéver. it is generally impossible to remove the influence
of other family members on an interview, as an attempt to @o.tﬁi.s may

lead to a termination of the interview, The most that is uswally
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possible is to note the influence of the other family members on the
answers of the fespondent, and to determine subjectively whether the
answers in fact are reliable. This was attempted in the survey.

The interviewers were instructed to note whether the presence
of other persons influenced the information collected in an undue manner.:
These questions were included on the answer sheet as questibns 39 and
4O, Table 10 gives the results of this check on reliability classified
according to farm income groups. Table 10 shows that 54 of the 103
respondents (or 52.43 percent) were interviewed alone. For the low'
income farmers only two interviews were considered to be subject to
error. One of the respondents was influenced by the presence of other
members of the family, but the other was not.

In the case of the medium income farmers, the information from
eight respondents (or 20.5 percent) was considered to be subject to
. error. Here six of the respondents may have been influenced by family
members, and two may have misunderstood parts of the questionnaire.
The occurrence of errors in the information for the high income farmers
was insignificant,

Personal interviewing was conducted between February 1, 1975 and
February 14, 1975 and April 7, 1975 to May 5, 1975. It took approximate-
ly one half hour fo have a questionnmaire completed. The farm gross

sales data were obtained for the year January 1, to December 31, 1974.
Results of Personmal Interviewing

This section presents the results of the personal interview
described above. The results are presented classified by farm income

groups, and are preceded by a discussion of the significance testing used.
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Table 10: Reliability Check on Data Collected

P S e ]

Description Farm Income Group

Low Medium High
.Income . Income Income

Number of respondents

interviewed alone 16 19 19
Someone present most

of interview 10 14 10
Someone present some

of interview L) 6 5
Information considered

reliable ‘ 28 31 33
Information reliable

but may contain errors 2 8 1
Information not

reliable 0 0 0
Male respondents 29 39 34
Female respondents i ... .. .0

Source: From the Survey.

Significance Testing

It was decided at the planning stgge of the study to use a
significance level of 95 percent for all significance testing in the
study. This level was thus used to test the significance of differences

in characteristics between the farm income groups based on the data

obtained in the survey. Because of the small sample size obtained, the
sizes of the groups of farms when the sample is classified according to
income, were even smaller;' Hence it would become evén more difficult

to obtain significant results in the sample, which may in fact exist in
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the population. Hence for illustration of the differences that could

be expected if a larger sample were possible, the differences that are

significant at the 90 percent level are also noted.

Goal Orlentations

Table 11 gives the results that were obtained for the question
on wishes and hopes for the future (Question 8); Responses here are an
indication of goal orientations of farmers: Table 12 presents the
results obtained for the question on worries and fears of the respon¥
dents (Question 9). Responses here may represent states that are
opposite to goal orientations held, and hence also provide clues to
goal orientations,

The results in Table 11 show that high income farmers have a
significantly greater orientation to goals that require high menetary
returns such as having "a sound economic future” than low income
farmers, who are more oriented to goals to achieve just about>enough to
get by. What is also revealing is that medium income farmers are
significantly more monetarily oriented than the low income farmers,
even though the medium income farmers themselves are significantly less
monetarily oriented than the high income farmers. Further evidence of
the greater monetary orientation of the higher income farm groups is .
seen in Table 12, where both medium and high income farmers are
significantly more worried about the cost-price squeeze (commodity
prices lagging input costs) affecfing the profitability 6fgtheir
operations, than the low income farmers;

One fifth of the farmers in all groups want to own more re-
sources especially 1énd. and high income farmers in particular, are

concerned with the possibility that govermmental intervention in the
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Low

Responsé Medium High
Income Income Income
N=30 N=39 T UN=3h
2000c0eree o‘0 «percent. oo ' .0.0 X oooooc-o
A. ECONOMIC
1, Sound Economic Ca b - a
Future 10 2506 ' ’44.1
2. Own More : .
~ (Money, land, ete.) 20 20.5 20.6
3+ Better
Commodity - . )
v Prices 16.7 10.3 1707
4, Have Enough to d a4
Barn IliVing 20 12.8 2.9
5+ Other Economic 20 . 20.5 32.4
6. Total Economic 66.7 69.2 79.4
B, NON ECONOMIC
7+ Good Health
- anpd Family - .
~ Well Being 20 25,6 32.4
8. Retain Control - b e
of Farm 1607 20.5 5.9
9. More Leisure 3.3 747 14,7°
10. Other 23.3 25.6 20.6

¥Percentage of Farmers giving the pérticular response,

a - significantly different from low income at 95% level
b - significantly different from high income at 95% level
¢ - significantly different from low income at 90% level
d - significantly different from high income at 90% level

Source: The Survey.




Table 123 Goal Orientations of Farmerst: Fears and Worries#®
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13.3

Response Low Medium High
Income Income Income
...;..u......percent.‘.;......-......

A. BCONOMIC

1. Cost Price . a o
Squeeze 3.3 23.1 29.4
2. General
Economic
3+ losing Farm . _ e
Business 26,7 15.4 11.8
4. Other Economic 20 23.1 17.7
B. NON ECONOMIC
5. Government
Control of co b
Agriculture 16,7 5,17 29.4
6. None 23.3 15.4 8.8°
7. Othexr 30.8a 32 olf'a

*Percentage of Farmers giving the particular response,

For explanmation of symbols a, b, ¢, d, see Table i1,

Source: The Survey.
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land market may prevent them from achieving this goal (Table 12). The
goal of maintaining family well being is also important to all groups,
and there is some evidence of an increasing desire for leisure on the
part of high income farmers. General economic conditions, especially

worries of all farm groups.

Occupational Values

Table 13 presénts the results obtained from the use of the agree-
disagree scaling of Kilpatrick et al in providing a picture of the
respondents’ occupational value structure, and Table 14 presents the
results of the open ended question (No. 32 of questionnaire) again
designed to obtain a picture of occupational value orientations.

The results given in Table 13 give further support to the
hyp9£hesis that low ;ncome farmers are oriented more towards .-+
non-monetary (or non-maximising) economic goals. There it is seen that
the low income farmers agree more strongly with (economic) non-monetary
value statements than the high income farmers. On the other hand, all
groups of farmers show equal agreement with the economic monetarily
oriented value statemepts. Table 13 also shows that a significantly
higher percentage of low income'farmefs are oriented towards affiliative
goals such as making friends and helping people.

Table 14 also provides some important results. High income farm-
ers place a significantly higher value on achievement than low inconme,
and also medium income fammers. :Higb income farmers also have a
greater personal liking for farming than low income farmers. ALl fam
ineome groups value highly the influence aspect of the occupation

(particularly, being their own boss). This high regard for independent
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Table 133 Occupational Values of Farmers*

— o
= e

Description | Low Medium High
Incone , Inconme . -.Income.

.' seee .Average Scale Ra.ting1. . o . o .'. o

A. EXTRINSIC

1. Economic
Monetary -
(11,12,13) 4,1 4,2 3.9

2. Economic non- . ,
Monetary b
- (15,16) 3.6 3.8
3+ Economic , '
Overall '
(11,12,13,15,16) 3.9 4,0 4.3

4, Effect of Luck b o
(1}"’) 508 5-8 6.8

4.9

B. INTRINSIC
5, Achievement o
(17,18,19,20,21) B0 4,0 3.7
6. Affiliation g a ‘ a
(22,23) 3.2 4,1 4,1
7. Influence
(24,25,26) 3.5 3.4 3.5

8. General
(27,28,29,30) 3.1 3.0 3.1

*Based on disagree-agree scaling of statements 11 to 30 on questionnaire.
Statements have been arranged in categories to drive meaningful measures

- of occupational valuess brackets give the statements aggregated to form
the category.

. 1Sc:a.le ha.d.‘9 points~-from _1, strong agreement, to 9, strong disagreement.
For explanation of symbols a, b, ¢, d, see Table 11,

.Sources The Survey.




83

action is also seen in Table 13,
The results in Table 13 provide another interesting insight.
Except for Questions 14 to 16, on average all the farm groups at least

mildly agreed with all the occupational value statements. When the

farmers had to formulate the occupational value orientations based on
their own reality worlds (as given in Table 14, many of these same
Table 14: Occupational Values} Factors that Prevented Lower Occupa~
tional Rating¥* :

Factor - Low  Medium High
. . Income . Income Income

e dd e e pexr cent ..40 X RN NN
A. Extrinsic

i. Income and love
of outdoors .20 20.5 20.6

B. Intrinsic

2. Achievement b a
derived 20 12.8 52.9
3. Influence (Own
boss) © 53.3 51.3 61.8
c. ‘General
4. Personal Liking 13.3 20.5 32.4°
5. Good way of | N a
(family) Life 13.3 20.5 8.8
6. Other 23.3 30.8 29.4

*Based on answer to Question 32, per cent of farmers giving response.
For explanation of symbols a, b, ¢, d, see Table 11,

Source: The Survey
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values were not mentioned especially with regards to general occupation

values such as farming being of service to God, or belng a good builder‘

of character.

Levels of Aspiration

Table 15 presents the results that were obtained with the use of
Cantril's Self Anchoring Striving Scale, and also the results of the
modification of Kilpatrick et al to deal with occupational satisfaction.

The results support the postulate that high income farmers have signifi-

cantly higher levels of aspiration than low income farmers.

Table 15: Aspiration and Satisfaction Scores for Farmers

Description Low Medium High
Income Income Income

vwsoe-Mean -Ladder Level ...,
ASPIRATION
1, Present Life Level 5.8 6.4 6.7*

2. Life Level in PFive

Years . 6.1 6.6 7.3
OCCUPATIONAL
SATISFACTION
3. Present Level 9.4 8.0% 8.6>

1. Based on ladder levels 10--the best possible life (or occupation)
to 0--the worst possible life (or occupation), given in Questions
10 and 31 of questionnaire.

aSignificantly different from low income at 95% level.
dSignificantly different from high income at 90% level.

Source: The Survey.
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The ladder leve; in five years is used as a measure of a
generalised level of aspiration for the respondent as noted earlier. 1In
Table 15 it is seen that the mean level of aspiration of the high income
farmers (7.3) is significantly higher than the mean for the low income
farmers (6.1). VThe'océupational laader providesnﬁ’measure of occupation-
al satisfaction., Table 15 shows that high income farmers have a
significantly higher level of occupational satisfaction than low income
farmers. |

The conclusions arrived at from Table-15 are in keeping with
those given in Table 14, where it is seen that high income farmers are
more échievement oriented, and also have a greater personal liking for
thelr occupation of farming. ‘The consistency of the results from the
different measures adds further suppert to the postulate, since it

demonstrates the reliability of the measurement procedures used.

bnééision Making Enviromment

This subsection presents the results obtained on the conceptual-
isation of the décision making enviromment by the farmers. Tﬁfle 16
gives the uncertainty factors that farmers considered important in their
operations, aﬁd Table 1?,‘the ways in which these uncertainty factors
Were handled. o |

Table 16 éhows that while all groups of farmers did generally
consider the same factors as,causing'uncertainty in farming, the low
income farmers differed significantl& from high and medium income
farmers in considering weather as an uncertain factor. MNedium income
~ farmers were more concerned with uncertainty caused by livestock

diseases, than the farmeré in ‘the other two groups. Two other
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uncertainty factors identified were commodity price fluctuations, and

taking loans without éccurate knowledge of ability to repay.

Table 16: Percentage of Farmers Stating Different Uncertainty Factors*

Factor Low Med ium High
L L ... ...... .. Income ... Income .  Income

‘oW ww sae e Apercenth-«-;»;é.“.“ Feeeee

1. Weather 50 oy, 42 82, 4%
2. Commodity Price
Fluctuations 50 48,7 52.9
3. Investment and
~ debt 26.7 18.0 20.6
Iy, Diseases of ' be
~Livestock 13.3 28.2 8.8
5. Physical Injury | ,
and Health 10 18.0 8.8
6. Other 26.7 23,1% uh,1®

*Answers to Question 34 of questionnmaire

a - significantly different from low income at 95% level
b - significantly different from high income at 95% level
¢ - significantly different from low income at 90% level
d - significantly different from high income at 90% level

Source: The Survey.

Table 17 shows that there are significant differences‘in the
way that the three groups of farmers handle the uncertaintykassociated‘
with farmming. A significantly iaxger propoifion of high income than
| low income farmers, used insurance. On the other hand a significantly
1@rsér proportion of low inqomelférmers thanﬂbéfhﬂhish and medium income

farmers, take no action in dealing with ungertainty.\ Medium income
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farmers differ significantly from low income farmers in the use of
insurance and planning and diversification,.and differ significantly
from high income farmers in the use of good farm management techniques.
Table 18_giveévthe final results associated with the decision
environment, Heie it can;be seén that in general, farming is considered
a fairly risky occupation. Perhaps surprisingly, farmers do not
generally believe that the free market system works, or even that they
understand it. Only in the high incoﬁe group do the majority of the
farmers think that théy understood therfreé market system and how it

WOTKkS.

Table 17: Percentage of Farmers Giving Different Responses to

Response Low Medium High
S Inconme Income Income

wevi s ve s vepereent civeveiive

1, Capital Rationing 2.0 12.8 11.8

2. Good Ferm Management 13.3 12,8 29,4°

3. Insurance 3.3 25.6% 23.5%

4. Planning and Diver- |
sification 10.0 28.2% 20.6

5. No Economic Action 60.0‘” 33.53 ,ggz.ha,.

*Answers to Questioﬁ 35 of questionnaire.
For explanation of symbols a, b, ¢, d, see Table 16.

Source: The Survey.
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Table 18: Farmers® Opinions of Decision Environment*

Deseription Low Medivm High

Income .. Income .. . Income

PYees v e v R Pel‘cen't e XN TN K]

1, Farmers Stating
- Farming Risky 86.7 87.2 88.2

2, Farmers Stating théy
‘Understood the Free ' b
Market System : ho.o 25.6 52.9

3. Farmers Stating Free ' :
. Maxket System Works = . 30.0 43,6 ' 52.9

*Row 1 from Question 33, row 2 from Question 36 and row 3 from Question
37, : . ’

b - significantly different from high income at 95% level,

Source: The Survey.

The survey provides the data to directly test hypothesis one,
This hypothesls states that high income farmers are motivated more to-

wards monetary goals, and.have higher levels of aspiration, while low

income farmers are motivated more towards non-monetary goals and have
lower levels of aspiration. The iesults support the postulate that high
income farmers are more significantly oiiented to monetary goals than

low income farmers. Both groups have similar goals of owning more

resources, especlally land, and of seeing to the well being of their
families and themselves. The results obtained also support the
postulate that the levels of aspiratien of high income farmers are

significantlywhigherﬂthan‘those of low income farmers.,

The results show that high income farmers derive greater
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satisfaction from their occupation, which also provides them a greater
level of achievement value. Both groups of farmers value being their
own boss, and low income farmers are more oriented to affiliative values

such as making friends and helping people.

With regards to the decision enviromment, all groups agree that
farming is risky, and they identify basically the same factors as the
causes of uncertainty in farming. A significantly smaller proportion of
low income farmers use insurance, while a significantly larger percentage

~are content to sit back and do nothing about uncertainty, than in the

other two groups. Just over half of the high iﬁcome farmers said they
understood the free market system, while the percentage is less for the
low and medium income groups. |

The medium income farm group“did not display as many of the
differences from the low income farmers that were evident for the high
income farmers, especially with respect to aspiration levels. In fact,
the results for this group were always consistent with, and somewhere in
between, those of the other two groups with no major contradictions,
providing a valuable check on the reliability of the results obtained.

for the high and low income groups.

It can be concluded that the survey results support the first

hypothesis set to be tested in the study.

The Telephone Interviewing

As stated in the introduction to the chapter, after the Personal
interviewing was complete and other methodological procedures started,
it was realised that additional information was required from respondents.

These data were required to provide an analysis of the representativeness
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of the results, obtained from the survey, and to be utilised in
procedures to be described in Bhapter 6.

Two data items were required from respondents=-~the number of
children living in the family, and the age of the farm operator. Of the
original 103 respondents, 72 responded to the telephone interview. The
majority of those not responding could not be contacted at home. Two
of the original respondents did not wish to participate further in the
study, and one had since changed his residence.

The information was collected in an average of two minutes per
respondent. Two recalls only were done, and the telephone interview
was done in the fall of 1975. Table 19 gives the results obtained from
the telephone interviewing.

In Table 19, it is seen that of the 72 respondents, 24 are low

income, 27 are medium income, and 21 are high income farmers. The mean

age of the iow income farmers is 51.58 years, while that of the medium
farmers is 44.44 years, and the high income 47.47 years. The medium
income farmers are significantly younger than the low income farmers.
There is no significant differencé however, between the mean age of the
low income and high income farmers. |

On the average, the farmers in the survey have three children.
The mean number of children for the low income farmers 1s 2.48, for the
medium income farmers 3.62, and the high income farmers 2.68. The
medium farmers have a significantly higher number of children in the
family than the low income farmers. These res‘ults are in keeping with
the mean ages referred to earlier, since they refer to the number of
children presently in the family, Many of the older low and high income

farmers reported that their children had grown up and left the family
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Table 19: Age and Number of Children of Farmers1

Description Number of Mean Age Mean Number
Respondents of Farmers of Children

Low Income 24 51,58 2,48

Medium Income 27 44,44? 3,62ad
High Income 21 46,67 2,68
All Farmers . . . o2 h7.47 2,97 .

1Based on a telephone interview of 72 of the respondents,

a - significantly different from the mean for low income farmers at 95%
level,

& - significantly different from the mean for high income farmers at 90%
level.

Source: The Survey.

home. . The medium income farmers being the youngest group could thus be

expected to have a higher humber of children in the family home.
Reliability and Validity of Survey

The reliability of the survey is concerned with the degree to
ﬁhich the survey method would yield consistent results if it were to be
repeated a number of times. The reliability of the survéy can be
determined by séveral methods. The method which corresponds most closely
.’#o the conceptual notion of reliability 1s the test-retest method.

This requires that the survey be carried out on the same respondents
at two different times, and the correlation bétween the twé sets of

results computed. This correlation coefficient is taken to be the
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reliability estimate.u The test-retest method of reliability estimation
could not be attempted in this study.

The method of reliability estimation msed.was a modification of
the equivalent forms method. In this method two different measures of -
the same characteristic are included in the survey. After these measures
have been administered to the respondents, the two sets of scores are
correlated to obtain an estimate of reliability. The method was
modified as follows§ Forvone important féctqrwin”the”study; two
measurement procedurés wexe,ingluded_1n thewqu§étionnaire;\ Since the
aim of the survéy is to discover differencés_in motivational factors
between the farm income groups, the scéres from these measurement
procedures are compared by noting the differences that they discover
between the farm income groups. If the ﬁeésureﬁent procedures give the
same pattern of differences between the income groups, this can be takeﬁ
as an indication of the reliability of the survey method.

The behavioral factor for which tﬁo measurement procedures were
included was the.goal orientation of the respondent. Here the measure-
ment method of Cantril based on an analysis of life goals was
supplemented by the measurement procedure of Kilpatrick et al on
occupational values as described earlier,s

As was seen earlier in this chapter, the two procedures provide

the same general pattern of goal orientations. Cantril's method found

“Purther technical details on the reliability and validity of
sample surveys is available in Campbell and Katona (10: 41-48).

" SThese measures are described in the section on Nature of the
Information 0011ected, : . »




tpat the high income farmers have a significantly greater orientation
to monetary goals, and'the_low income farmers have a significantly
greater orientation to non-monetary goals. This method also found that
low income farmers were more oriented to affiliative Va}ues_like helping
other people and making friends. The two measures were ‘therefor.e
ednsiétentuin their results, and this suggests that the survey results
are reliable,

Consistency within the measurement procedures themselves has al-
ready been noted. Reference can be made to the questions on wishes and
hopes and fears and worries in cantrilfs_methpi,é and the occupational
satisfaction measure and the open ended information'on personal liking,
based on the method of Kilpatrick et at.7 Thé cénsistency of the results
obtained for the medium income farm sector has also been noted.8

In the section on the interview prbcedure, another aspect of the
réliability of the results was‘diséussed. _This aspect was that of
prompting or undue influence from other members of the family, who may
have been present when the interview was conducted. There it was noted
that the results for nine of the 103 respondents were possibly in error,
beesause of family influeﬁce. Two other respondents may have misunﬁer-
stood parts of the questionnaire. |

In general it can be concluded that there is no reason to
believe that the results obpaiﬁéd for the study are unreliable. The

respondents. found little difficulty in answering the questions, except

6See pages 78 to 8l.
"See page 85

8See page'89.
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in the few cases where there was undue family influence. The measures
used were consistent in the results they yielded. This consistency
was found in the measures themselves, and also when the results from

the different measures were compared.

Validity of the Survey

The validity of the survey is concerned with the degree of
confidence that could be placed in the results of the survey. Hansen

Hurwitz and Madow (27{ 10) report that in statistical analysis there

are two measures of the validity of a survey. The first is the

accuracy of the survey., This measure is the difference between the
sample result for the variable under study and the true value of the
variable. The second measure is the precision of the sample result.
Precision is the difference between the sample resulit from the variable
under study, and the result from a complete count (or census) taken

under the same conditions of measurement, questionnaire, interview

procedure and so on.
Hansen et al report that while it is the accuracy of the survey

that chiefly interests statisticians, it is only the precision which is

measured in most instances. ~They state that when probability sampling
methods are used, and provided the samples are reasonably large, the
precision of the results of the sample can be measured by the sample

itself. The standard error of the sample estimate provides a measure

of its precision. If the standard errer of an estimate is known,
bounds can be established around the estimated value, in such a way

that the true value that is being estimated will almost certainly lie
within its bounds (273:121). These results follow from the Central
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Limit Theorem,

The precision of the sample results will now be discussed. As
noted earlier (see page 65), the sampling procedure used in the
survey was two stage cluster sampling. The survey area was composed of
Census Division 2 and Subdivisions 2 and 4 of Census Division 3 of the
province of Manitoba. The first stage in the sampling was the random
selection of four subdivisions from the survey area. These four
subdivisions comprised the §§g§lg area. From a listing of most of the
farmers in the sample area, a simple random sample of farms was taken
at the second sampling stage. This simple random sample sexrved as the
final sample for the study.

Statistical precision analysis of the results was limited to
the final simple random sampling done for reasons that will now be
discussed. The number of respondents obtained in the survey was much
less than anticipated (103). When the sample was classified into the
three farm income groups, the sample sizes for these groups were 30 low
income, 39 medium income and 34 high income farmers. These group:
sample sizes were too small for a consideration of the precision of
the results for the whole survey area.

It has been noted that the standard error derived from a
single sample gives a fairly precise measure of the precision of the
sample estimate for samples of moderate size. MNost authorities agree
that sample sizes of 30 and over are generally large enough (76: 83,
7?{ 163). Cluster sampling increases the sampling error associated
with estimates. Hence in general, much larger samples are necessary

in cluster sampling, in order to obtain the same precision as with

simple random sampling (27: 48-51). Since the sample sizes for the
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groups of farmers were not large, it was decided that to improve the
precision of the results obtained, the statistical analysis should be
confined to the simple random sampling carried out at the second stage
of the sampling procedure. The results are therefore stated for, and
are representative of the §§gﬁ;g area from which the simple random
sample was obtained.

This study was in the nature of a pilot study, and as such
there were no estimates of variance available to the study to determine
the sample sizes needed for obtaining samples of desired precision.
The precision estimateg provided by the study can therefore serve as
the basis for sample sizes for subsequent surveys in the area. These
precision estimates are given in Appendix 4. As stated earlier, the
sample estimates and their precisions are given for the sample area.

As noted in the subsection on the sample frame (see page 61 ),
a simple random sample of farmers in the sample area was taken. This
was dictated by the unavailabllity of separate frames for the popul-
ations of low, medium and high income farmers. It was therefore
assumed that the simple random sample obtained when classified into the
three income groups, represents samples taken from the populations of
these groﬁps. This assumption was necessary to allow the use of
standard statistical test procedures to compare the characteristics
between the groups of farmers.

As has just been discussed, the number of respondents obtained
in the survey precluded an extended statistical analysis of the
absolute precision of the results obtained for the entire survey area.
In social science and public opinion surveys, other amalyses are

customarily used to assess the validity of surveys carried out.
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Campbell and Katona (10: 46) report that one procedure used for
establishing the validity of social science surveys is through
comparison with outside criteria. However, they note that in most
cases no acceptable criteria are available when the survey data are
gathered, since the survey may have been designed just because of the
said unavailability. This was the case for the present study. They
also report that a common (though less precise) method of demonstrating
survey validity consists of comparing survey distributions of
demographic characteristics, with those of preceding censuses and
surveys (10: 46).

Hansen et al (27: 483) have reported on the types of analyses
Jjust discussed. They state that in general, if there is a high enough
correlation between the values of the direct measure (as obtained in
the sample), and the related information from a different source (as
obtained say from censuses of the area), then the survey results may
be extendable to the other areas with acceptable average precision.

It was decided to attempt validity tests of the sample results
for the entire survey area and the province of Manitoba. These tests
utilised the method of comparison of survey distributions of demo-
graphic characteristics with those of preceding censuses and surveys.
These tests provide validation of characteristics such as behavioral
factors oniy if these factors are highly related to the demographic
factors.,

Two demographic characteristics were used, age of the
respondent and the gross farm income of the respondent. Statistical
analyses reported earlier in this chapter, showed that there was a

strong relation between the behavioral factors of goals, values and
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aspirations and the gross farm income of the respondents. Similar
analyses showed that there was little relationship between the
behavioral factors and the age of the respondent. The results with
respect to income therefore, should provide the more important test of
validity of the survey results,

As stated previously, these tests are not statistically
precise and they can only illustrate the absence of gross errors if
the sample results are extended to the survey area, or the province.
The analyses are provided to give some indication of whether such
gross errors exist. It would be necessary, however, to conduct more
elaborate and detailed surveys of the province itself to obtain
statistically valid information of the variables studied in this
research. The value of the tests will be to indicate to future
research workers whether any confidence could be placed in the results
of this study in planning such detailed surveys. In a similar vein,
these tests would provide some indication of the extent to which policy
conclusions derived from the study, could be tentatively accepted as
having a wider range of applicability than the sample area.

The comparison tests done with respect to income distribution
are first described. Comparisons were done of the distribution of
farm gross sales of the respondents of the survey with gross farm
income distributions for farm tax filers of Census Division 2 of the

9

Province of Manitoba, representing most of the survey area,” and for

farm tax filers of the province of Manitoba. These income

9F‘or a description of the survey area see the section The
Survey Area, page 56 .
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distributions are given in Table 20.

The distribution given in Table 20 were compared using chi-
square tests. The first observation is that the survey data refer to
the year 1974, while the income tax data are for the year 1973, the
latest year for which data are available. Chi-square tests did not
support the hypothesis that the survey income distribution was the
same as the income distribution for Census Division 2., (Chi-square
value obtained was 21.288 compared to the test statistic of 16,919 at
the 95 percent level of significance.) Similarly, chi-square tests did
not support the hypothesis that the survey income distribution was the
same as the income distribution for the province of Manitoba. (Chi-
square value obtained was 34.391 compared to the test statistic of
16.919.)

The income distribution from the survey gave a larger percentage
of farmers in the higher income groups. This may be a reflection of
the increasing incomes in the agricultural sector from 1973, the year
of the tax data, to 1974, the year of the survey data.

The age distributions utilised in the analysis are given in
Table 21, Chi-square tests support the hypothesis that the age
distribution of the respondents in the survey was the same as the age
distribution of farm tax filers in Census Division 2. (Chi-square
value obtained was 9.699 compared to the test statistic of 12.592.)
Similarly, chi-square tests did support the hypothesis that the age
distribution of survey respondents was the same as the age distribution
of farm tax filers in the province of Manitoba. (Chi-square value
obtained was 6.362 compared to the test statistic of 12.592.)

The validity test with respect to the farm gross income




Table 20; Distributions of Gross Farm Income for Sur

and Farm Taxfilers for Census Division 2 and Manitoba

100

Yey Respondents

'ﬁ

Monrmossosa

Gross Farm No. of No. of Farm No. of Farm
Income Respondents Tax filers Tax filers
In Survey Census Division Manitoba
: 2
1250-2499 4 245 3084
o (3.9) (7.0) (8.5)
2500-3749 2 216 2528
| - (1.9) (6.2) (7.0)
3750-4999 3 192 2212
- (2.9) (5.5) (6.1)
5000-7499 9 286 3560
o (8.7) (8.2) (9.9)
7500-9999 2 261 3161
o (1.9) (7.5) (8.8)
10000~14999 10 503 4998
| (9.7) (14.5) (13.8)
15000-24999 22 642 6720
(21.4) (18.5) (18.6)
25000~34999 17 418 3476
(16.5) (12.0) (9.6)
35000~-44999 9 256 1863
(8.7) (7.4) (5.2)
45000 and over 25 L6l hs2s
(24.3) (13.3) (12.5)
TOTAL 103 3480 36127
(100) (100) (100)

1Percen’ca,ges in brackets.

Sources: Statistics Canada (71).

The Survey.,
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Table 21: Distribution of Ages for Survey Respondents, and Farm
Tax Filers for Census Division 2 and Manitoba.

Age No. of No. of Farm No. of Farm
Years Respondents Tax Filers Tax Filers
in Survey Census Manitoba
Division 2

Less than 25 0 - 238 2511
(0.0) (6.4) (6.2)

25-34 12 592 6219
(16.7) (15.8) (15.3)

35-44 14 682 7383
(19.4) (18.2) {18.2)

L5-5h 26 826 9671
(25.5) (22.1) (23.8)

55-59 7 429 4876
(9.7) (11.5) (12.0)

60-64 6 392 4229
(5.9) (10.5) (10.4)

65-69 4 273 2721
(5.6) (7.3) (6.7)

70 years 3 307 2972
and over (2.9) (8.2) (7.3)
Total 72 3739 40582
(100) (100) (100)

1Percentages in brackets.

Sourcess Statisties Canada.

The Survey.

distributions did not give a positive indication of validity. The

chi-square tests on age distributions gave a positive indication of

validity. However, as stated earlier, these tests with respect to the

age of the respondent are not a strong indication of validity of the
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survey results since age is not strongly related to the behavioral
attributes under study.

The results of the validity tests with respect to the age and
income distributions indicate that the sample results are not extend-
able to the entire survey area or to the province of Manitoba. This
does not mean that the characteristics of farmers in these two areas
are different from those in the sample area. The tests indicate that
further research is needed to determine whether in\fact, the behavioral
characteristics in the two areas are the same as those in the sample

area,




Chapter 6

FARM FIRM GROWTH MODELS

Introduction

It was seen in Chapter 5, that the results of the survey indicated
that significant differences in goal orientations and levels of aspira-

tion exist between the high and low income farmers in the survey. These

results support the first hypothesis set for the study; This chapter
‘deals with the procedures used to.test the second hypothesis. This |
hypothesis states that ceteris paribus, the differences in the goal
orientations and levels of aspiration between the low and high income
farmers are sufficient to account for significant differences in their
economic attainment. The chapter starts with an overview of the test

procedure,

Overview of Test Procedure

The test procedure is concerned with the effect of goals and

levels of aspiration on production decision making on the farm firm.
The aim is to discover whether ceteris paribus, differences in goal
orientations and levels of aspiration, acting via production decisions

on the farm firm, are significant'factors in the determination of the

levels of income achieved. -In'Chapter 4,‘an‘apa1ytiqal farm firm
decision model was developed, which allows the incorporation of
different goals and levels of aspiration into the production decision

process. This model forms an essential part of the test procedure.

103
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The test procedure is as follows: Two production decision
mp@els are constructed based on the entrepreneurial decision model.

Ail fﬁéf;t; exéep% fﬁé béhavioral factors are kept the same for hoth
models, to maintain ceteris paribus conditions. One model is for a
representative (and hypothetical) high income farmer, based on the
goals and levels of aspiration of high income farmers as obtained in
the survey. The other model is for a representative (and hypothetical)
low income farmer, based on the goals and levels of aspiration obtained
for low income farmers in the survey.

The two decision models are then incorporated into two separate
farm firm growth models, one for the representative high income farmer,
the other for the representative low income farmer. Using the growth
models, the developments of two identical (and hypothetical) farm firms
over a 20 year planning horizon are simulated. At the end of the
planning horizon, the mean annual economic attainments of the two
farmers are compared to determine whether significant differences
exist. Hypothesis two suggests the representative high income farmer

should achieve a significantly higher mean annual economic attainment.
The Growth Models

Introduction

As described in the last section two farm firm growth models
were developed to test the second hypothesis. However it should be
noted that these models were not designed to monitor the growth of the
farm firms per se, but to monitor the écdnomic attaihmentaggwﬁgguxéége-

sentative farmers. The primary measure of economic attainment used was

net farm income since this measure reflects the returns from farming that are
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available to the farmmfamily.

An interesting by-product of the analysis was a comparison of
the growth rates of the two farm firms over the planning horizon.
The measure of growth chosen was value of output (gross farm output).
Strickland (72) has evaluated the alternative means that have been used
to measure growth. In recommending the use of value of output, he
states that this measure can be obtained with relative ease and
accuracy, and it reflects managerial imput at all levels, including
both pFoducing and marketing systems. The fact, he states, that it
does not reflect the decline or accumulation of resource ownership is
immaterial since ownership is a measure of wealth, not size of

operation.

Comparison of Farm Firm Growth Methods

Boehlje and White (6) report that three methods have been
pioposed in the literature to study firm growth: simulation, dynamic
ﬁrogramming and multiperiod linear programming. Most of the studies
done have used multiperiod linear programming, with simulation being
used largely foi dealing with stochastic elements of production such
as ylelds and prices. They report however that dynamic programming
formulations have not been applied to problems of the growth of the
total farm firm. This subsection analyses, in the context of this
study, the relative advantages and disadvantages of the use of dynamic
programming, simulation and multiperiod linear programming for farm
firm growth models.

Multiperiod linear programming provides for an overall optimum

over the entire planning horizon (such as maximising terminal net worth
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for a 20 year period),1 by considering the constraints for all periods
simultaneously. The dynamic programming approach attacks an optimi-
sation problem by splitting the problem into a sequence of stages in
which lower dimension optimisation takes place (74:263).2

One advantage of the stage-wise optimisation of dynamic
programming is that it allows for the incorporation of the sequential
nature of decision environments., Uncertainty aspects of these
decision enviromments can be introduced at each period. This advan-
tage would allow dynamic programming growth models to more readily
conform to the reality of natural processes, thus adding to their
practicality.

There was one major disadvantage that precluded the use of
multiperiod linear programming in the study. The production decision
model used was the multiple goal mixed integer linear programming model
developed in Chapter 4. In a later section of this cha.;pter,3 this
model will be detailed. An examination of this model will reveal that
because of its dimensions, it would have been methodologically
- difficult to incorporate it into each period of a 20 period multiperiod
linear programming model. The resultant mixed integer problem would
also most likely be insoluble given the present siée limitations of
computer codes.

Dynamic programming does have one major disadvantage. This is

that thereﬁare_npmget'éémputer codes that could be used in solving

1Fbr details of such a model see Boehlje and White (6).

AFurther details of the structure of dynamic programming

models is given in the subsection starting page 109.

3See page 119.
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such models. This is dictated by the fact that the models differ
greatly in their construction, and also because dynamic programming
assumes no set optimisation procedure. This is in contrast to multi-
reriod programming which incorporates the optimisation procedure of
linear programming. Dynamic programming models thus lack the
mathematical elegance of multiperiod models and require more elaborate
computational procedures.

As stated at the start of this section, simulation has mainly
been used in studies of farm firm growth to deal with stochastic
elements of the decision enviromments. Simulation analysis, partic-
ularly the Monte Carlo method, is especially suited for dealing with
stochastic elements, since it can utilise historical or theoretical
distributions of the stochastic variables to incorporate uncertainty.
The Monte Carlo method is used in the growth models developed in this
chapter, and this simulation subroutine will be described in a later

subsection (Simulation Subroutine, page 127).

Simulation procedures were not utilised for the other facets
of the growth models for two main reasons. The first is that simul-
ation remains as Wagner (74:500) puts it, "a method of last resort."
Simulation models have no general structural form, mathematical
properties or computational procedures. Most models have to be devised
to suit the individual requirements. This entails considerable effort
to develop the models, though the use of simulation languages such as
SIMSCRIPT and GPSS provide general guidelines.

The second reason is that simulation techniques when used in
decision models, provide at best near optimal solutions. This is

because most simulation procedures have to rely on statistical search
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techniques to provide the solutions. Boehlje (7) has given a detailed

description of the various search procedures that can be used in
simulation models, and while undoubtedly efficient procedures have been

developed these procedures remain non-error free.

Candler, Cartwright and Penn (13) have discussed the problems
of the selection of analyticalu (error free) versus simulation (non-

error free) algorithms. Many problems may seem to have intractable

features, and it may appear that simulation techniques provide the only

means to solve these problems. Candler et al show however that skilful

use of programming formulations can overcome some of the seeming
intractability.

Candler et al agree that when reliable software for analytical
algorithms is not available to the researcher, he may have no alter-
native to developing a simulation procedure. However they state that
when codes for analytical algorithms are available or can be developed,
the selection of a solution procedure becomes non-trivial. The
relative costs of developing or purchasing computei ches, differences
in computing time, and differences in the characteristies and volume of

information generated are all relevant variables. ~They claim however

that ". + « given equal total costs, an optimising amalytic solution
will be preferable to an approximation derived from simulation"
(13:238). 1In the development of the farm firm growth models for this

study, analytical models were given preference over simulation

techniques in keeping with the conclusions of Candler et al.

4Analytical search techniques refer to techniques that arrive

at error free optimal solutions. These techniques are usually based on,
or derived from, linear and non linear programming and dynamic

programming.
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Dynamic Programming Farm Firm Growth Models
Wagner (74:'262-26}4) has described the dynamic programming

approach as consisting of the following structures

(a) The decision variables with their associated constraints
are grouped according to stages, and the stages are considered
sequentially.

(b) The only information about previous stages relevant to
selecting optimal values for the current decision variables is cont-
ained in a so-called state variable vector, which may be n-dimensional.

| (c) The current decision, given the present state of the ¢
system, has a forecastable influence on the state of the next stage.

(d) The optimality of the current decision is judged in terms
of its forecasted economic impact on the present stage and on all
subsequent stages.,

Unlike linear programming which refers to a specific mathema-
tical model that can be solved by a variety of techniques, dynamic
programming deals with a particular analytical approach, which can be
applied to a variety of mathematical models (74: 263). In other words
various types of mathematical models can be used to perform the
selection of optimal values of the decision variables at each stage of
the decision process in dynamic programming.

Minden (50) has conceptualised the formulation of dynamic
programming procedures for use in farm firm growth models. In this
article he discusses the mathematical models that can be used in
selecting optimal values of decision variables. In the original
formulation of Bellman (4), the mathematical model used was a recursive

exhaustive search procedure. This search procedure eliminates from
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consideration a considerable number of possibilities by making use of

Bellman's principle of optimality:

An optimal policy has the property that, whatever the
initial state and decisions, the remaining decisions must
constitute an optimal policy with respect to the state
resulting from the first decision (4).

Minden has formulated a dynamic farm firm growth model
utilising Bellman's principle in a forward solution procedure.
However, the exhaustive search procedure of Bellman, while an improve-
ment on a total search procedure (or a complete enumeration of
possibilities) is still impractical for problems of the size that would
normally occur in farm firm growth models.5 Minden states that this is
a major limitation to the use of the dynamic programming approach.

As stated in the last paragraph, dynamic programming
possesses a major disadvantage that limits its use in farm firm growth
models. However, several features of the dynamic programming approach
were suited to the conditions required for the growth models for the
study. These features, discussed in the last subsection, were that
it allows for the incorporation of the sequential nature of decision
making environments, and optimisation at every period of the model.

| It was therefore decided to use a modificatioéon of the dynamic
programming approach for the growth models used in this study. The
dynamic programming approach was modified as follows: The farm firm

growth models were solved in a forward solution procedure. Period

1l or year 1 was the first stage of the models, and the solution

SWagner (74: 260) provides an interesting account of this
problem by considering the applicability of dynamie programming
procedures to solve integer programming models.,
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proceeded frdm Year 1 to Year 20. Instead of using solely exhaustive
search procedures, the farm firm growth models used an analytical
search technique as well as exhaustive search procedures. The analy-
tical technique used was nmultiple goal mixed integer programming.

The farm firm growth models developed did include the aspects
of optimisation at each period, and the sequential nature of the
decision environment in common with dynamic programming models.
Further details of the farm firm growth models are given in the next

subsection.

General Structure of Farm Firm Growth Models

An outline of the general structure of the farm firm growth
models used in the study is given in Figure 3. The model assumes a 20
stage planning horizon, where each stage comprises one calendar year.
Starting with the initial resources of the firm, the production
decision environment is simulated for Year 1 to generate a certain farm
income as a payoff from the activities pursued in the production period
of the stage. These activities are determined by the optimum alloca~-
tion of the resources arriving at Year 1. The income from the
production activities passes on to the consumption-investment model
which decides on the consumption and investment activities for the
period. New resources obtained from the investment model, along with
those resources remaining from the production decision environment (at
Year 1), are then passed to Year 2. These available resources are then

used in the production decision environment of Year 2.6

6The resources obtained from investment in year t, plus the

resources.left over from the production activity in year t form the
available resources for the production decision environment of year t+l.




112

d
> Initial B Production
Resources Decisions
\V4 Year 1
Consumption “Optimal
Investment < g Allocation
Decisions
\V4
Resources S Production | ﬁtimﬂ
Available Decisions ocaclon
Y Year 2
Consumption T
Investment —Q—@
Decisions
. ./ /
| Resources A Production
Available v Decisions

Yeaxr 20

\V/

Figure 3., Outline of Farm Firm Growth Model.
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Productidn Decision Environment

Adapting the model of Trebeck and Hardaker (73), the sequential
decision enviromment for production at each year (or stage of the overall
growth model) has been represented schematically in Figure 4.7 The state
variables or resources are available to the farmer in March-April, and
in April-June he (or she) has to make the strategic decisions of what
crops to grow, fertiliZer rates and so on. Some of thése decisions may
in fact have to be made sometime in advance of April. - Most strategic
decision# may be made without knowledge of the effects of the ensuing

state of nature.

March- April-  lay- October- October-
April June September November Maxch
State Strategic ~ State of Tactical Payoff

Variables Decisions ) Nature Decisions :

Figure 4 Sequential Production Decision Environment

Generally, there would be an opportunity for the decision maker
to appraise the effects of the state of nature before subsequent
decisions are made at the tactical decision stage. It is clear that an

interdependent system is at work. As the production season progresses

, 7For simplicity a purely annual crop farm will be considered
throughout the analysis in this chapter, since this is sufficient to
provide a test of hypothesis two. L Ee
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however, the farmer would become locked into a particular production
plan for that period. By September the full impact of the state of
nature would be felt. At this stage, the farmer may have to make other
tactical decisions, for example because of failure in some of his
enterprises, he may have to alter his marketing plans to meet financial
obligations. The interaction of his decisions and the state of nature
gives his payoff or farm income.

The sequential decision problem given in Figure 4 has to be
solved to determine how he should make his strategic decisions, and what
these decisions should be. However to deal with this decision process
with methodological efficiency, it is neéessary to abstract from the
interdependence (or overlap) of the various stages of the sequence, and
to treat each stage as a separate entity. In this study the producfion
decision problem is solved forwards, and the tactical decision stage is
left out for methoddlogical convenience. It is assumed that no severe
loss of precision wéuld result from the absence of a detailed consider;
ation of tactical decisions.

The search procedure used to arrive at the optimal decisions in_
the production decision enviromment utilises analytical search proceduies,
in particular mixed integer linear programming. The state of nafure was
approximated by Monte Carlo simulation from normal distributions of price
and precipitation variables. Details of these procedures are given in
the next section.

Consumption-Investment
‘Decision Environment

The schematic form of the sequential decision environment for

consumption and investment in any year t is given in Figure 5. The
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payoff from the production activities of the stage along with the
financial resources transferred from the previous year (t~1):fom the
capital that is available for consumption and investment. Consumption
represents a withdrawal from the model, but investment activities add to
the capital stock of the farm firm, and thus enter the model as an
addition to the state variables. Financial resources not consumed or
invested remain as working capital available to the farm firm. Again,
this enviromment has been cast into discrete stages only for methodolog-

ical convenience. In fact, some investment may occur before consumption

decisions.
Payoff Consumption Investment
Year t Decisions Decisions

S, State
v Variables

Finmancial

- Capital
Yegr -1 Consumption Investment
Activities Activities

Figure 5. Consumption - Investment Decision Environment

The search procedures used to arrive at optimal decisions in the
coﬂ;ﬁmptionrinvestment decision enviromnment utilise exhaustive search
procedures. Only one state variable, finaneial capital, is utilised
here, and the number of alternative activities considered in the decision
process is kept to a minimum. The decision environment is also assumed

to be non-stochastic. The criteria used in the search procedures will
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be described following the next section.
The Production Models

As stated in the overview of the test procedure, two farm firm
growth models were developed in the study, one for a representative low ‘
income farmer, the other for a representative high income farmer. These
models traced the growth of two hypothetical farm firms. This section
sets out the production models that were used to determine the optimal
decisions in the production enviromment at each stage of the planning
horizon.

The structure of the production models is the same for both
farmers, in keeping with the ceteris paribus conditions that have to be
maintained for the test procedure. The only factors that differ are
behavioral, notably goal orientations and the levels of aspiration. The
two production models are hence dealt with together, and the differences
in behavioral factors introduced are specifically noted. An outline of
the production models used is given.in Figure 6.

In Figure 6'the state variables represent the resources held by
the farmer. Both the :epresentative low income farmer and the represent-
ative high' income farmer start with a typical low income farm resource
base. This resource base is given in Table 22, The land resource of
306 acres is the average farm size of the low income farmers in the
survey. Building, machinery, and working capital resource levels were
obtained from the records of the Carman Distriet Farm Business
Association for 1970, and were adjusted to 1974 values by the use of
Farm Input Price Indices for ﬁestern Canada reported in the 1974 Yearbook

of Manitoba Agriculture (47: 103)., The family labour supply was adapted
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Table 22: Initial Resources of Farm Firms

Type of Asset Unit Total Amount
Machinery $ 12,694
Building $ 3,052
Short Term Capital $ 6,574
Land . acres 306

-Labour , hours 1,403

from the work of Mitchell (51: 160), based on an analysis of records of
farmers in Crop District 10 of Manitoba.

| It was assumed that the hypothetical farms are purely crop farms
with no livestock activities. Five crops were considered: wheat,
barley, oats, rapeseed and flax, since these are the only crops grbwn
by more than 14 (or 13.6 percent) of the farmers in the sample survey.
An interesting point is that only one low income farmer grew rapeseed,
compared to 12 high income farmers. This crop thus is not included in
the low income production médel. Each crop is given two budget activities
- a small scale budget activity of approximately 80 acres, and a large
scale budget activity of approximately 320 acres. All budget activity
data except for labour, were obtained from the records of the Carman
District Farm Business Association members for 1970. These data were
adjusted to 1974 levels by the use of the Farm Inmput Price Indices for
Western Canada (47: 103).

The labour requirements for the budget activities were calculated

from data given by Mitchell (51: 173). These data originated from

assumptions and computer programmes developed for the interregional
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cereal production study of Craddock (19). The budget activities are
given as columns of input-output production coefficients in the
production decision models for the representative farm firms given in

Appendix 3.

Production .-i‘)‘ééiéuion Models

In Chapter 4, an analytical model of entrepreneurial decision
making was developed based on the multiple goal theory. This decision
model is utilised in the development of the two production decision
models set out in this subsection.' In the context of the dyerall
seq{ﬁ“é’ﬁtiak formulation given above, these models are the analytical
search procedures of the production decision environment.

The general structure of the production decisions models used for
the two representative farmers can be stated ass
‘Maximises

2= 0Ky + eus # OXpg + )\1g1 oo # >‘6g6 + OLy + OL, +YE, - )

| Subject to:

agqXy ¥ eeetay X0+ 08 + .o +0g ¥ OL + 0L, + 0B LD (2)

alo 1X1 * see + alo 10X10 + 0g1 + ens ¥ 0g6 + OL1 + OLZ + OEiébio (11)

“TygXy = ees =Ty 4Ky ¥l 4 0o +0gg ¥ OLy +OL, + 0B, £0 - (12)
~TgyXy = eve = Tg 1oK1p + 08 * oue + lgg + OL, + OL, + OE, £0 (17)
PiXy + eou + PyoX, o + 08y + e0u + Ogg + OL, + 0L, - 1B, = 0 (18)
with:

¢ £ 8 < &y © and dk>0 for k=1, sesy 6, (19)
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By =< 4,y (20)

X, >0 and integer i =1, «es, 10, (21)

i

L,>01=1,2, (22)

é \ :
é k=1 and Ak>0 k= 1, oy 6‘ ‘ (23)

where;
Z is the objective function,

X, 1 =1, vu., 10 are the budget activities for the five crops,
k=1, ..., 6 sare the goals of the farmer,

L

IVis a labour hiring variable,

L2 is a land rental variable,

El is an economic means variable.

The coefficients will be described in the text.

The ebjective function, Z is a weighted function of the goals of
the farmer, and the economic means variable E1 which is described later.
The goals and their weights (the )\i's) are given in Table 23, and were
based on the analysis of Cantril's method described in Chapter 5. The
goals and percentages given ih Table 23 are taken from Table 11 of
Chapter 5.

The weightings are based on the percentage of farmers in each
income group in the survey stating the pa;ticular goal. The percentages
themselves could not be used for the following reason. Since each farmer
could have stated more than one goal, the sum of the percentages is most
likely greater than 100. For example for the high income farmers in

Table‘23 the sum of the percentages is 120.,6. The model required that
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Table 23: Goals and Their Weights for Production Decision Models
Goal High Income Farmers Low Income Farmers
% Farmers 1Weight in % Stating 2Weight in

Stating Objective Goal Objective
Goals Function . Function .

&1

Sound

Economic

Future L"L,'oi 037 10.0 011

& ‘

Own More 20.6 17 20.0 22

&3

Have Enough

to Barn :

Living 2.9 .02 20.0 22

€y

Good Health

and Family

Well Being 32.4 W27 20.0 22

€5

Retain

Control of

Farm ' 5.9 205 16.7 19

&6

More ,

Leisure 14,7 .12 3.3 <04

1, 2

These are the weights in the objective function for the représentative

high income farmer (1), and the representative low income farmer (2).

Source: Th

e Survey.
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the sum of the weights of the goals in the objective function be equal

to one. Hence a weighting scheme other than 'percentages had to be
employed. The representative farmers are assumed to rank their goals

in a manner identical to the weightings obtained for the group of farmers
they represent.

The first ten constraints (Row (2) to Row (11)) are the ordinary
production constraints of linear programming, where bj J=1, seey 10
are the ten physical resource constraints on the levels of the budget
activities. The labour hiring activity L1 and the land rental activity
L

2
farm.

allow additional quantities of labour and land to be available to the

Rows (12) to (17) give the contribution of each budget activity
to the goals that are maximised in the objective function. Row (12)
accumulates the contribution to goal 1 (gl), and transfers the total
contribution to the objective function. Row (13) does the same thing
for goal 2 (gz) and so on to Row (17).

The contribution of each budget activity to the different goals
(rijv- contribution of budget j to goal i) was obtained from the result;
of the survey. The data obtained in the survey were classified by
budget activities. For each farm size group, all farmers having the
particular budget activity (that is, growing approximately the same
l acreage of the particular crop) were listed along with their orientation
with respect to the various goals. The percentage of farmers stating
the various goals was then computed for each budget activity, and the
...8oals were weighted according to these percentages as described for the
welghtings in the objeetive function. These weights were then used as

the contribution of the budget activity to the various goals for the
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particular farm size group. Table 24 illustrates the calculation of the
weights for the small scale rapeseed budget (60 acres) for high income
farmers. The assumption made in deriving the weights in Table 24 is
that the representative high income farmer in deciding to pursue the
rapeseed budget activity would expect the relétive contributions to his
goals-that are given by the weights. Again hepe the relative contrib-
utions obtained are identical with those that are obtained by the farmers
as a group. |

There are three further aspects to the model construction. The
first involves the last row - Row 18. Referring to Table 24, it is
suggested that the representative farmer would expect a relative
contribution to goal 2 of .08, from each unit of the rapeseed activity.,
This contribution is not necessarily direct. The rapeseed activity would
provide the farmer with income which he could then use to obtain
additional goods (or own more). Income here provides the means to
achieving the particular goal, and there is an interrelationship between
budget activities, means and goals.

It was thought that the model as set out up to Row 16 may not
fully capture the interrelationship involved, especially the means to
achieving the goals. It was therefore decided to introduce explicitly
into the model a means variable El' which wgﬁld be maximised:along with
the goals in the objective function. Row 18 is intmcdduced to provide an
accounting and accumulation row for the means activity, and its
accumulated value is transferred to the objective function. The =
contribution of each budget activity to the,méans activity (Pi i=1,
EXIT 10) is its expected net return, calculated using Year 1 cost 1evels,

mean prices and mean yields per acre of the crops for the planning
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Table 24{ Calculation of Relative Contribution to Goals of Rapeseed
Budget*

Farm Gk:a,ls1 ;Acres
o o ‘ ‘Grown
51 gz 33 g“_ 35 86
1 1 0 0 0 1 1 g
2 0 1 0 0 0 1 | s0
3 0 0 0 0 0 0 10
L 0 0 0 1 0 1 40
5 1 0 0 0 0 0 70
6 1 0 0 1 1 0 107
7 0 0 0 0 1 0 110
TOTAL 3 1 0 2 3 .. 3
72 42.9 143 0 28,6 42,9  12.9
WEIGHTS 0,25  0.08 0.0 0.17 0:25 0;25_

*Por a statement of the various goals see Table 23.

.'1If a farmer stated a goal, the number one is given in the table. If

the goal is.not stated the number zexro is given.

2Percentage of farmers stating goals.

Source: The Survey,
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horizon. The weight (P) given to the means activity in the objective
function, is the ratio of economic goals to the total number of responses
by farmers for the particular farm size group. These responses refer to
the question on wishes and hopés in Cantril's method.

The second aspect of the model involved the introduction of the
levels of aspiration. This aspect is given in statements (19) and (20).
For the goals 8, K =1, veey, 6, and the means activity Ei’ two goal
levels are stated. The first levels are the low level goals which act
as lower bounds on the_values of the goals. These low level goals are
given by c, m= 1, «¢sy ke The second goal levels are the levels of
aspiration, which act as upper bounds on the values of the goals. The
levels of aspiration are given by dm m=1, «e.y ke PFurther details on
the way that levels of aspiration are introduced in a time perspective
over the planning horizon are left to the section on the overall
functioning of the growth models starting on page 141,

The final aspect of the production decision models involved their
practicality. On the prairies, rapeseed is not grown on the samé plots
after broad-leafed crops like flax or rapeseed itself. This crop
rotation practice prevents a build up of pests and diseases, and
decreasing yields- (57: 163). A constraint was therefore introduced in
the model for the high income farmers, tb limit the acreage of rapeseed‘
and flax to less than one-third of the total acreage.of the other crops
grown the previous year.

Appendix 3 gives the itwo production decision models used for the
representative high income and represeAtative low income farmers. The

models are for Year 1 of the planning horizon.
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Braﬁch and Bound Mixed Integer Programming
The production decision medel stated above required that ten of
the activities representing crop budgets take only integer values. The

other activities were not constrained to be integer. The model therefore,

had to be solved by a mixed integer programming code, which allows some
but not necessarily all of the activities to have integer values. The
compﬁter code used was the Branch and Bound Mixed Integer Programming
code (BBMIP) obtained from IBM, and developed by Shareshian (65).

In describing BBMIP, Shareshian states that the programme employs

a branch and bound algorithm based on the Land and Doig Method8 to solve
mixed integer programming problems of limited size. All problems must
be.fbrmulated as minimisation problems, and the linear programming
minimisation problem is first solved without regard to integer
constraints. From this point the program proceeds as if to enumerate
the set of all possible mixed integer solutions by constraining each
integer variable singly and in turn to an integer value within its range.
| A dual simplex algorithm is used as a bound-establishing mechanism
immediately after each integer variable is constrained. Iarge subsets

of possible solutions, corresponding to continuations of partial

sequences of integer-constrained integer variables, may be eliminated
from consideration once it has been demonstrated that they must be
inferior to the "best" feasible solution obtained to that point. When

the total set has been exhausted, the best feasible solution is optimal.

8Since detailed reviews of integer programming and the Land and
Doig Method exist (e.g. Wagner (74: 295-315) and McMillan (44: 312-333)
no extensive discussion will be given here., A review of integer
programming computer codes is given in Loomba and Turban (40: 269-293).
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The programme is written in Fortran IV, and the linear programming

routine is double precision,

Simulation Subroutine

Once the production decision model is solved by BBMIP, the next
step in the production model as seen in Figure 6 is the simulation of
yield and prices. The results of the decision model are given in terms
of integer values of the budget activities. For example, if in the
optimal solution X1 is equal to two, this means that the farmer grows
168 acres of wheat, since one unit of X, represents 84 acres of wheat.
The simulation subroutine determines the gross income that results from
168 acres of wheat in the particular stage.

The simulation procedure was carried out as follows. Yield
estimation equations for the five crops were obtained by regression
analysis based on historical data. Then in each period, the values of
certain stochastic variables in the regfession equations were simulated.
The values obtained were then substituted into the regression equations
to obtain yield per acre estimates of the crops in bushels. At the next
step, price per bushel values were simulated for the crops. For each
‘crop, the product of the price per Eushel, the yield (in bushels per
acre) and the total acreage grown, gave its gross income value for the
year. The sum of the gross income for all the crops gave the total farm
gross income for the production period.

The yield estimation equations are dealt with first. The general
form of the function used (with hypothesised signs of the elasticities

given in brackets) is:
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Y=F (Pi, P,y Pay Py P5, Pgr Ny Py K, SI) (24)

3'

where;

<
i

Yield per acre in bushels,

P, = Number of days precipitation May, 15 - June, 15 (-),

il
]

, = Number of days precipitation August, 15 - September, 15 (-),
P, = Inches precipitation October, 1 (Year t=1) - May, 31 e
(Year t) (+),
P), = Inches precipitation June (+),
P5 = Inches precipitation July (+),
Py = Inches precipitation August and September (+),
N = Pounds of nitrogen fertilizer per acre (+),
P = Pounds of phosphorus fertilizer per acre (+),
K = Pounds of potassium fertilizer pér acre (+), and
SI = Soil productivity index (+).

All precipitation data were obtained from tapes prepared by
Environment Canada. Other data used for the estimation of the functions
were obtained from the records of the Manitoba Crop Insui'ance Goi'porafion
(MCIC)s These data were used in a study of benefit-cost analysis of
agricultural drainage expenditures in the Depariment of Agricultural
Economices at the University of Manitoba.9

The MCIC data are based on completed questionnaires returned by
farmers to the MCIC on land use, crop yield and fertilizer use. The

MCIC has an ordinal measurement of soil quality called the soil

9Th.‘j.s study has not yet been published. Further details can be
obtained from the report of a pilot study done by Rigaux and Singh (60).
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producti&ity index. This index rates all Manitoba soils by quarter
section, as to their relative merits in the production of commercial
CYrops, and is used as a determinant of premium and coverage rate
schedules for farmers. The MCIC data were available from 1960 to 1972,
and provided information for variables Y, N, P, K and SI, and whether
the crop was grown on fallow or stubble land.

Precipitation and MCIC data were available for the survey area.
The MCIC data chosen for use were for the following areas: Township 6
Range 5 Sections 1-36, Township 6 Range 6 Sections 1-36, Township 7
Range 5 Sections 1-36, and Township 7 Range 6 Sections 1-36, in the
rural municipality of Dufferin, an’area of radius approximately six miles
from Graysville. The precipitation data were obtained for the metero-
logical reporting station at Graysville, and were daily readings for
the period 1925-1972. The two representative farms were thus assuhed'to
be located within six miles of Graysville.

While the precipitation time series was adequate, the MCIC data x
only spanned 12 years. For most years however, a large number of cross-
sectional observations were available for the variables Y, N, P, K N
and SI for each crop. It was therefore decided to use a combination of
time series and cross-sectional regressibn analysis10 to obtain the best
estimation equations and also make the most efficient use of the data
available.

The general function (given previously as (24)) can be written

in linear form as:

10mis method was adapted from Klein (34: 70-74).
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Y = 8+ PiPry + Poay *+ oo0 * PePoy 94Ny *%oPsy 05Ky
Yo, v (25)

i =1, «ss, k denotes the number of cross-sectional observations for
year t,
t = 1, ..., n denotes the number of years of time series data.

If we take a cross-sectional sample at some time to then:
Y= (84 +By Fit, +Po? T *PsPét ) #0qNyy FoFiy

+o(3Kito +0<L|'SIit0 i= 1, soey k ' 000(26)

At any time point to (when say the cross section sample is taken)

P = constant for j =1, «esy 6.
Jtg

The only variable quantities are those that depend on the subscript i.

Hence we can estimate (26) using the k cross-sectional observation to
obtain estimates of:

oy ...,544 asz;i, ""Ekh' Equation (26) was thus estimated for the
five crops using the MCIC cross-sectional data.

Summing equation (25) over i we get:

k
iZZ—fi ’X+P1P1t *Pz 2t F oo *PéPét *Z: (04N, y +oGPy s
+0<3 it YOUSL) t =1, ey vee(27)

Since we have estimates ofcxl, ++e10{),s these can be submitted in (27),

and we form a new variable Zt as:

k A A IN 1 :
Z, = Y., - N.. +X.P,, +o(. K., +06S8L.,)]| £
t — | it 171t “2fit 3Tit Wit/ ko «ee(28)

Equation (27) becomes:
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Zt = K"' Plpit +* P2P2t ¥ eee "’Pépét t= 1, sesey 1 o.-(29)
This equation was estimated using time series data to obtain values of
A A A

the coefficients as Pl' ﬁz' coey P'S'

The estimated equations, with t-values of the coefficients in
brackets, are now given for the five crops:
WHEAT

Y = 23,836+ 4191 N+ 0,086 P + 0,111 SI - 0,904 P, + 1,961 P,
(2.564)  (0.653) (1.414)  (1.110) 2 (1.948) >

+ 1,667 P, - 1,586 P, + 1.793 P e e (30)
(1.164) ¥ (0.989) 5 (1.265) & o
B = 500 F=1.422

OATS

Y = =34,373 4 469 N + 0,124 P + 0,621 ST ~ 0.588 P, + 2.693 P
(2.426)  (0.380) (3.266)  (0.130) 2 (1.50%) 3

+ 1,975 P, + 2,447 P, + 1410 P, eee(31)
(0.808) ¥ (0.872) ° (0.593) 6
B = 470 F = 1.230

Y = =3.730 + 0,025 N + 0,096 SI + 0,243 P + 0,502 P, - 0,329 P
(1.132)  (2.764%)  (1.098) 2 (1.830) > (0.829) *

+ 0.524 P_ + 0,316 P ees(32)
(1.152) 3 (0.818) ©

B = 650 F = 2,559
BARLEY

" Y = 1,626 + 0,069 N + 0,369 P + 0,282 SI + 2.911 P, - 1.615 P,
© (0.689) (2.101) (3.101) (0.971) (0.650)

+ 1,105 P, - 1,285 P* ees(33)
(0.302) 2 (0.401) 7
B = J21 F=1.09

* The variable P7 is a composite of P,_p and PS’ and is the number of
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inches precipitation in June _a_@_ July.

RAPESEED

Y = 3.878 + 0,013 N + 0,075 P + 0.211 ST + 1.285 P, - 1.179 P,
(0.254)  (0.640) (2.046) (1.349) = (1.281) <

+ 1,471 P, - 1,806 P ves(34)
(1.377) > (1.468) 7

R = .630 . F=2.129

All equations were estimated with data from stubble fields. For
all crops, the potassium variable K was highly insignificant, so it was
left out., In general the nitrogen imput (N), the productivity of the
soil (SI).. and the inches of precipitation the previous winter and the
current spring (PB) were the significant variables. Excess rainfall in
 June and or July appeared to have a depressing effect on ylelds of all
crops except oats‘.v

The next stage involved the simulation of the preci_pitatio_rf
variables and prices. These variables were assumed to be stochastic,
since they were the factors identified by farmers in the survey as the
major contributors to uncertainty in fa.rming.-11 PFertilizer imputs and
the soil productivity index were assumed to be given deterministically.
As stated previously, the precipitation data was for the meteorological
reporting station at Graysville for the years 1925-1972.

It was felt that there would be little practica.lity in using
historical price data prior to 1972 for the simulation, since the
structure of the intermational and domestic grain economy has changed

drastically since that year. It was therefore decided to use monthly

11'I‘hese results are given in Table 16 of Chapter 5.
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price fluctuations from January ist 1972 to July 31st 1975, as an
indication of the annual price fluctuations which could be expected over
the planning horizon of the growth model. These monthly data were
obtained from Grain Statistics Weekly (a publication of the Canadian
Grain Commission (11)), and the 1975 Canadian Agricultural Outlbok
Conference Report (58: 54-58).

The actual simulation was carried out by the Monte Carlo method.
The precipitation data were assumed to be normally distributed with
respect to timé. Chi-square tests were performed (at the 95 percent
significance level) to determine whether the distribution of prices of
ci'ops were normal. Of the five crops only flax prices did not pass
this test of normality. It was decided to assume that the prices of all
the crops were normally distributed.

Simulation of values of price and precipitation variables from
their normal distribution with means and standard deviations known was
accomplished by a Fortran IV programme, modified from Mize and Cox
(525 223-224)., In this Monte Carlo method, a discrete approximation of
the cumulative distribution function of the variable X is obtained from
its known probability density function (norma.l distribution), by means
of computer integration using Simpson's Rule. A random number generator
is then used to obtain n numbers between zero and one. These generated
values (0 <Fi< 1 1i=1, 4se, n) are ,taken to be values of the
distribution function (probabilities), and the discrete approximation of
the distribution function is then used to determine the values of X

corresponding to the probabilities.12

j‘.zmrther details of the simulation are available from Mize and

Cox (523 76~93).




134
Table 25 gives the deterministic values used in the simulation
subroutine. A soil productivity index of 50 was asswumed throughout the

analysis.

Table 25: Values of Deterministic Variables Used in Simulation
Subroutine

Crop Nitrogen Phosphorus Soil Productivity
Input Inmput Index
1bs7§cre lbsygcre
Wheat 68.0 30.1 50
Oats 60.8 31.9 50
Flax 61.0 30.0 50
Rapeseed 63.0 28.4 50
Barley 58.4 30.1 50

Source: Fertilizer Data from Carman District Farm Business Association
Records 1970.

The final aspect of the production model was obtaining the net
farm income from total gross income by the removal of costs. The ‘
variable costs associated with the budget activities were the require-
ments of the budgets for working capital (given in Appendix 3). The
fixed costs associated with the farm firms were obtained from the Carman
District Farm Business Association records for 1970, and were updated to
1974 values by the use of Farm Input Price Indices (47: 103). Over the
planning horizoﬁ. variable costs were increased by two percent per annum
to include the effects of inflation. This figure represents a ggi
inflation of costs over prices of commodities of two percent per annum,
since commodity prices remained based on the price levels from January

1972 - July 1975, as described in the previous subsection.
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‘Fixed or overhead costs were also increased by two percent per
_annum to reflect inflation. However, an additional adjustment factor
was used. At the end of Year 10 and Year 15 the overhead costs were
adjusted to reflect the increased capitalisation of the farms as growth
took place. It was assumed that this capitalisation would require a
larger overhead outlay. ILand acreage owned was taken as the measure
of capitalisation, and a fixed ratio of overhead costs to land owned
(vi) was used to adjust the overhead costs. This ratio was determined

as;

_ Overhead Costs Year 1 ' |
Vs = Tand Owned in Year 1 .++(35)

Thus for Year 11, the overhead costs are:

0Cyy = 0C;, + vy (Lan.d1

11 0

- La-nd 1) oct(36)
where;

OGt = Overhead cost in year t

Landt = Land owned in year t

In Year 12 the overhead costs are:

0C,, = 0C;, (1 + .02) ees(37)

The Consumption~Investment Models

—

It was indicated in Chapter 4 that the operator of the farm firm
is influenced by his (or her) own goals and aspirations, and also those
of other members of his family. It has been assumed that the goals of
fhe farmer himself determine the production decisions of the farm firm,
via thé theory of entrepreneurial decision making. When dealing with
investment-consumption decisions however, it is recognised that the

goals of other members of his family have a major effect on decision
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making. This study could not attempt a detailed analysis of family goals
and aspirations, because of its limited scope and resources. Hence only
rudimentary consumption-investment models are devised.

Again, the model for the representative high income farmer and
the model for the representativehlow.incpme farmer are basically the same,
so they are described together. Any differences between the two models

are specifically noted.

The Consumption Subroutine

The consumption subroutine gives the search procedures used to
determine the optimal consumption decisions at eéch stage of the planning
horizon, Exhaustivé search procedures are used here based on criteria
to be set out. Patrick and Eisgruber (55) have suggested that consumption
expenditures of the farm family increase with income, and that family
size, and the age of the operator are also important variables. They
also suggest, these expenditures are likely to remain relatively constant,
and to lag in adjustment to changes in farm income.

Using United States Department of Agriculture (USDA) data, Patrick
and Eisgruber designed a consumpfion function based 6n their conclusions.
This consumption function is:

C = ~3277 4+ 0.5 AFI + 1870 FS + 84,5 AGE - 183.4 FS°
- 1.1 AGF? vee(38)
where;

C is consumption expenditures,

AFI is the average farm income after taxes and debt payments
(farm income in time period t is weighted by 0.2, t-1 by 0.5, and t-2

by 0.3; these weights introduce a lag or smoothing of consumption
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expen@itures),

FS is the size of the farm family (FS<5), and

AGE is the age of the farm operator.

This consumption function is utilised in the models.

The age used in the function. is the mean of age of all the farmers
in the survey. This age was given in Table 19 of Chapter 5 as L7 .47
years. Similarly, the size of farm family used is thé mean family size
of all the farmers in the survey. Table 19 of Chapter 5 gives the mean
number of children of the farm operators as 2.97 children. Hence; the
farm family size used in the consumption function was five. Substituting
these figures into equation (38) yields a consumption function for the
representative farmers as: S

C = 3020 + 0.5 AFI .. (39)
where C and AFI are defined as before.

| A minimum level of family consumption was allowed in the model.
This minimum was set at $6000 in Year 1, and increased by two percent
per:year over the planning horizon. This minimum level of consumption
- (Cm) was assumed to be sufficient to provide for the necessities of
survival for the farm families, since it is just about the income stated
by the revised Statistics Canada poverty line for a family of four in
small urban areas.(Table 1, Chapter 3).

The search procedure used to determine the consumption expenditures
at each stage t is as follows: The level of consumption suggesied by
the consumption function‘(c:) is first calculated.. If this suggested
consumption level is less thaﬁ the disposable income for the year t,
the.consumption for year t,. C,  .is equal to the suggested consumption

t
level (or C, = 'G:)gu. If instead, the suggested consumption level
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d: is greater than the disposable income for the year t, the consumption
level Ct is equal to the minimum consumption level for that year
(or G, = Cm).

The Investment Subroutine

The investment subroutine COmpriséd the search procedures used to
determine the optimal investment decisions for the farm at each stage of
the planning horizon. An exhaustive search procedure is also used here,
The search procedure is more complei than the one developed for the
consumption decisions; it also contains a limited number of alternative
strategles.

Two sources of funds are available to the representative farms
at any time period t. First there is disposable income in excess of
consumption requirements plus financial capital transferred from period
(t-1). Second the farm can borrow funds. Two types of credit are )
allowed. Short term credit is available up to a maximum of $11,000,
which has to be paid off entirely in the next period at seven percent
interest. This credit is used solely for the provision of working
cépital. Intermediate term credit (referred to here as loans) is also
available. The amount of capital available from this source -
permissible loan borrowing ~ is determined by the difference ﬁetween the
borrowing capacity of the firm and outstanding loan debt.

Two of the major farm loan sources in Manitoba are the Farm
Credit Corporation (FCC) and the Manitoba Agricultural Credit
Corporation (MAGC). These corporations allow a borrowing capacity of -
up to 75 percent and 80 percent respectively of the appraisal value of

the security put up (57: 598-602). For the investment subroutine the
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only collateral allowed on loans is the land owned. It was decided
however to defléte the borrowing capacities of the two farmers to ...
reflect their desire for capital rationing as reflected by the results
of the'survey (Table 17, Chapter 5). The deflation used was the
percentage of farmers in each farm income group ﬁho stated capital
rationing as a hedge against uncertainty. Hence for the representative
low income farmer the borrowing capacity was 25 percent of the value of
the land owned, and for the high income farmer the borrowing capacity
was 50 percent of the value of land owned. Capital rationing was
included to increase the practicality of the model, and also to indicate
the more positive response to high income farmers to uncertainty as
reflected by the results of the survey (Table 17, Chapter 5)e

Several assumptions are needed to limit the number of alternatives
considered in the optimal search procedures. The payback period on
intermediate terms loans, is ten years and the interest rate and charges
are assumed to amount to 15 percent of the value of the loan. Equal
payments are made over the ten year payback period. Loans are used only
for investment in machinery and buildings. Land is bought strietly from
the first source of funds, disposable income in excess of consumption
- requirements plus financial capital trahsfbrred from the previous period.
All land owned is thus available as collateral for loans. The farm
firms are assumed to have no debts at the start of the planning horizon;
also long term borrowing is not included in the model, N

Investment is the primary source of growth on fhe farm firm,
Hence to achieve maximum growth rates, investment should be kept at the
highest possible levels. Some balance has to be kept however between

the level of investment and the availability of working capital. This
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is because, as’discussed below, machinery and buildings are subject to
depreciation over time, so that non-use of these capital assets
represents a substantial withdrawal from the model.

The investment criteria used to arrive at optimal investment
decisions are as follows: Land is bought (in multiples of 50 acres)
only if working capital for year t+1 (including short term credit) was
greater than the working capital of the year t. Investment in land and
buildings (in multiples of $5000 and $2000 respectively) then proceeded.
This investment was first used to replace depreciated capital assets,
then to relieve any capital resource that ﬁas limiting in the year t.
Loan borrowing for investmernt was limited by the borrowing capacity of
the farm firm, and by the capacity of the farm to use additional capital
assets productively. A key factor determining the productivity to which
the capital assets qould be put was the availability of working capital.

Machinery capital was depreciated at'15 percent per year for ten
years, building capital at five percent per year for 20 years. The land
price used was based on the work of Roehle-(62). The price used was for
land of soil productivity index 50 in Crop District 3 of Manitoba,
adjusted to 1974. This price was $169 per acre in Year 1. The price of
land was adjusted to $175 per acre from Year 7, $200 per acre from Year

12, and $225 per acre from Year 18.
Overall Functioning of Growth Models

As described previously, the two farm firm growth models for the
representative low and high income farmers were solved forwards starting
from Year 1. The details of the initial resources and the Year 1

production decision models have already been described and given in
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Appendix 3. This section examines some other aspects of the overall
functioning of the growth models. The first aspects dealt with are the

levels of aspiration of the representative farmers.

Levels of Aspiration

As was seen in the subsection on the production decision models,
the levels of aspiration were introduced into the analysis as‘upper
bounds on the ievels of the goal activities and the economic means
activity. These activities were also limited by lower bounds represent-
ing low level goals. This subséction will examine how the levels of
aspiration and low level goals were incorporated into the growth models
in the time dimension.

The results of the survey given in Table 15 of Chapter 5 show =
that on average, the high income farmers stated a present life ladder
level of 6.7, and a ladder level in five years of 7.3. The mean
figures for the low income farmers were a present ladder level of 5;8&
and a ladder level in five years of 6.1. These data can be expressed
on the ordinal scale éiven by the ladder in Cantril's method as in
Scale 1 of Figure 7.

The ladder level in five years is used as a generalised measﬁre
of the level of aspiration of respondents. The ordinal rankings of
Cantrif% method however, do not provide an operational scaling of levels
of aspiration for the growth models. In common with all ordinal scales,
the actual numbers used in the index to measure the levels of aspiration
are not as important as the ranking the scale provides. It was decided
therefore to devise another ordinal index of the levels of aspiration.

This scale is presented as Scale 2 in Figure 7.
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Figure 7. Level of Aspiration Scales.

The present level of life of low income farmers is given as 5.8
on Cantril's scale (Scale 1), and 1.0 on Scale 2. From 5.8 in both
negative and positive directions, every one tenth unit on Cantril's

scale is represented by three units on Scale 2. The best possible life

on Scale 2 is thus represented by 125 (10 on Cantril's scale, Scale 1),

‘and the worst possible life is represented by -175 on Scale 2 (0 on
Cantril's scale, Scale 1). Scale 2 suggests that if low income farmers
are presented with a scale where -1?5 represents the worst possiblé life,

and 125 the best possible life, then on average, these farmers should

state a present life level of 1.0 and a level of 9.0 in five years.

Scale 1 is an ordinal index. As such, it is unique up to a monotonic

transformation. The transformation given in Scale 2 is a monotonic
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transformation of Scale 1,13 so that it also is an ordinal index.

The reason for adopting Scale 2 is now examined. This scale was
designed to provide an operational framework for the introduction of |
levels of aspiration into farm firm growth models. The key consideration
is to set these levels of aspiration to enable the representative low
income farmer to survive in farming over the planning horizon.

The levels of aspiration are used as upper bounds on the levels
of achievement of goal activities and the economic means activity. It
is therefore important that these bounds be such that realistic rates
of growth can be obtained ﬁy the farm firms. One of the necessities in
constructing growth models is that the models must allow the farmer to
stay in business over the planning horizon (72). In the survey, many
of the lower income farmers stated that they had been farming for over
30 years. A model purporting to represent low incqme farmers, should
allow a representative low income farmer to remain farming for 20 years.

In line with the use of Cantril's measure as a generalised
measure of the level of aspiration, it was assumed that the represent-
ative low income farmer would aspire to a goal of a growth rate of the
levels of their goal activities and economic means activity of nine
percent. Similarly the representative high income farmer is assumed to
aspire to a goal of a growth rate of the levels of goal activities and
economic means activity of 45 percent. For the representative low

income farmer therefbre, the possibility exists that a growth rate of

13, function f(X) is a monotonic transformation of X if
£(X1) >£(%3) whenever X;Xp. Further details on measurement are given
in Baumol (31 537-542). | measurenent are g.
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nine percent per annum can be realised. This rate is assumed to be
sufficient to keep the farmer in business, since the net inflation
rate of costs in the growth model is two percent per annum.

The choice of Scale 2 was arbitrary. Analysis was therefore

carried out to determine the appropriateness of Scale 2, with particular
regard to determining whether the choice of scale affects the testing of
hypothesis two.

Attention will now be given to the actual?procgdure used with

respect to levels of aspiration in the growth models. The two growth

models are solved in Year 1, without regard to aépiration constraints.
The levels of goal and economic means activities achieved at Year 1 are
then used as the lower bounds.or lower level goals of the goal and
means activities for the other 19 years of the planning horizon. Thus
in terms of the model developed as (1) to (23), the lower bounds on
goal and means activities become

c'k=gk1 fork=1, 0-0,7 ) 0-0(40)

where,rck is the lower bound on goal activity gk, and
81 is the value of goal activity &y in Year 1.

The values of the goal and means activities in Year 1 are

incremented by nine percent for the representative low income farmer,
and by 45 percent for the representative high income farmer. These

incremented values form the upper bounds on the activities for Year 2.

If for any subsequent year t in the planning horizon for the two
representative farmers, the level achieved for any goal or economic
means is greater than the previous incremental value of the upper
bound, in the next year (t+1), the upper bound on the goal or means

activity is incremented. This increment on the goal or means activity

t
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is nine percent for the low income farmer, and 45 percent for the high
income farmer. The process can be represented mathematically as follows:
If for the representative low incomé farmer:

(Qy = 09 dye )< By < Qg oo (B1)

then d + 009 dkt for k= 1, seey 7 000(42)

kte1 = Ykt
where: dkt'is the upper bound on goal activity & in year t, and

Bt is the value of goal activity 8 in year t.
For the représentative high income farmer the prbcess is similar except
that .45 is substituted for .09 in statements (41) and (42).

The incremental increase in the level of aspiratidn is consistent

with the theory of the level of aspiration given in Chapter 4, which

suggested that successful performance at a goal generally leads to an
increase in the level of aspiration associated with it. The incremental
pfocess ensured that the level of aspiration was always above the level

of goal achievement as is also suggested by the theory.

Additional Functional Features

For every year (t) from total gross income, variable costs and

- overhead costs are subtracted to yield net farm income. Overhead costs
include loan payments and credit. Net farm income plus: off farm income
Yields total income. Off farm income is assumed to be $3000 in Year 1
increasing by two percent per annum over the planning horizon. The.
total income received is then subject to income tax according to the
income tax schedule of Revenuevdanada for 1974. Only basic federal and
provincial taxes were levied. A basic deduction of $6000 was taken from
total income to arrive at taxable income in Year 1. This basic deduction

was increased by two percent per annum.
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Total income with taxes deducted yields disposable income. From
disposable income, consumption expenditures are deducted. The remaining
disposable income (after consumption) plus the financial capital trans—

ferred from the previous year yield available capital. Available capital

is used as working capital in the next period or to buy land.

The machinery and building capital available for the next year
(£+1) after depreciation is then calculated, as well as the permissible
loan bhorrowing for the period. Machinery and building investment is
then made in accordance with the criteria previously set out. The new
capital resources are added to those in existence and passed to the next
period (t+1).

At the next period (i+1), the new cost structure is put into the
production decision model, and the transferred resources became the new
production resource limits. Then the production models for (t+1) are
solved and the process continued as above. The growth model proceeded

in this way for the 20 periods for the two representative farmers.
The Results

The farm growth models developed thus far in this chapter were
designed to provide a test of the second hypothesis set for the study.
This section sets out the results of the testing procedures carried out
- for the representative high income and the representative low income
farmer utilising the test procedure outlined above.

Tests of the hypothesis were carried out with various assumptions
for parameters and procedures included in the two growth models. This
was done to provide evidence of the reliability of the test-procedure

under the various conditions that could exist in the agricultuial
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enviromment. Assessing the impact on analytical procédures of changes
in parameters included in their structure is usually referred to as
sensitivity analysis. Before the results are discussed, a brief
digression on sensitivity analysis is made with special reference to

sensitivity analysis in dynamic programming.

Sensitivity Analysis

Sensitivity analysis is basically a tool to improve the quality
of decision making. In the normative analysis associated with operations
research and mathematical programming, results are obtained based on the
assumptions thought appropriate to the problem; and the different
mathematical algorithms applied. At the completion of these analyses it
is desirable to know the extent to which the results obtained are
‘meaningful, and whether they provide a good basis for decision making.
Sensitivity analysis is a tool that assists in this evaluative process.

It is clear that sensitivity analysis is concerned with the same
general area discussed in Chapter 4 under the section - Practical Decision
Models. The idea of devising practical decision models is to give the
models used the highest degree of realism possible, so that the decisions
they provide do not depart unrealistically from those that would be
made by farmers under similar ;nvironmental conditions. Sensitivity
analysis is concerned with another aspect of this area. Here an
examination is made of the effect on the final solution obtained, of
changes in the various parameters of the model providing the results.

Theiémpirical analysis described in this chapter was designed to
provide a test of the second hypothesis set for the study, that

differences in goal orientation and levels of aspiration associated with
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high income farmers compared to low income farmers lead to signifi-
cantly higher levels of economic attainment for high income farmers.
What is required in sensitivity analysis then, is to determine how
sensitive the significance test results on economic attainment are to
changes in the parameters included in the two growth models.

Two parameters are important in connection with the sensitivity
analysis of farm firm growth models, (1) the length of the planning
horizon, and (2) the level of resources (or state variables) at the
beginning of the planning horizon. Sensitivity analyses of these two
factors were attempted in the study.

Other procedures included in the growth models were examined
to determine their effect on the results of the significance testing.
The procedures examined and the manner of the examinations are

described in the next subsection.

Tests Carried Out

This subsection will describe the tests of hypothesis two that
were carried out. As described previously, these tests involve running
the two farm firm growth models over the planning horizon chosen, and
cbmparing the economic achievement of the two representative farmers
at the end of the planning horizon, The individual tests will be
referred to as runs.

The first test Q£§..;bpe.:kalypothesis carried out (Run 1) followed
exactly the test procedures described in the preceding sections of this
chapter. This test was done for a 20 year planning horizon. These

are the primary results of the tests of the second hypothesis, so they
are reported in detail.
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The second test of the hypothesis (Run 2) involved performing a
sensitiviiy analysis on the length of the planning horizon. Here the
economic achievement of the two representative farmers is compared after
15 years, to determine whether significant differences in economic
achievement occur.

The third test of the hypothesis (Run 3) involves determining the
sensitivity of the results obtained to changes in the levels of
agpiration. This run also tests the effect of the adoption of Scale 2
as an operational measurement scale of the level of aspiration. The test
was carried out by running the low income farm firm growth model over a
15 year planning horizon without level of aspiration constraints. The
economic performance of the low income farmer is then compared to his
performance with level of aspiration constraints, and also with the
performance of the high income farmer with level of aspiration
constraints. ’

If the levels of aspiration are a limiting factor to income
attainment on low income farms, there should be significant differences
in the levels of income obtained for the low income farmer in Run 2 and
Run 3. If the high income farmer with level of aspiration constraints
still obtains a higher level of income over the planning horizon than
the low income farmer without such constraints (Run 3), this would imply
that goal orientations of the low income farmer alone (that is without
level of aspiration constraints) are a significant limitation to econo-
mic achievement.

The fourth test of the hypothesis (Run 4) involves determining
the impact of the level of consumption expenditures on the hypothesis

testing., In this test the two growth models were run over a 20 year
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planning horizon. Consumption expenditures were kept at the minimum
consumption level (of $6000 in Year 1 increasing by two percent per yéar
over the 20 years), described above. Also both farmers were not

constrained by levels of aspiration, so that there were no upper

(or lower) bounds on the levels of goal and economic means activities. Hl

The mean levels of income attainment of the two representative farmers
are then compared.

A comparison is also made of the level of income attainment of

the low income farmer in Run 4, with his attainment in Run 3. This

comparison provides an assessment of the impact of consumption invest-
ment on the growth ;ate of the farmer, since ceteris paribus conditions
are maintained for all factors except consumption expenditures. It is
expected that in Run 4 with minimal consumption expenditures, the low
income farmer will realise a higher level of income.

The final tests of the hypothesis (Runs 5 and 6), involve

determining the sensitivity of the results obtained to the level of

resources on the farms at the start of the planning horizon, and an
examination of the impact of changes in the borrowing capacity of the

low income farmer. These tests will be discussed briefly.

Results of Run 1

The results of Run 1 are given in Tables 26 and 27, In Table 26,

it can be seen that the representative low income farmer achieved a net

farm income of $13,319 in Year 1 on 306 acres of land. By Year 20, he
owned 656 acres of land, and was making a net farm income of $39,276.
For five of the 20 years, the representative low income farmer

only attained the minimal consumption level (Years 3, 4, 8, i1 and 14).
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Income Farmer - Run 1
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Results of Farm Firm Growth Model for Representative Low

Year Gross Farm Net Farm Disposable Consumption Land Owned
Income Income Income

1 23403 13319 13123 9751 306
2 27022 11970 12357 Lol 306
3 20272 - 3068 - 453 6242 356
b 30538 8703 10751 6367 356
5 2U532 7686 - 9740 6672 356
6 45061 21570 18070 11709 406
? 39238 11232 12314 11584 456
8 26099 819 4265 6892 456
9 36147 14704 14688 7393 456
10 36792 13643 14133 8416 456
11 34350 L4742 232 7314 Ls6
12 42081 11959 13259 8498 456
13 51096 22771 19410 9491 506
14 37860 5164 8749 7762 506
15 62163 25589 21053 10424 506
16 59544 16896 16697 11120 556
17 52682 L6744 8918 8337 606
18 82005 39869 28074 10552 606
19 87758 40913 28593 14226 606
20 88165 39276 27505 17120 656
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Table 26 (continued)

Year Machinery. Building New Loan Acres  Acres Acres Acres
Capital  Capital Borrowing Wheat Barley Oats . Flax

1 1269l 3052 12000 8l 0 0 78
2 20089 ug7h 2000 00 83 156
3 17671 6630 . 0 8 0 83 0
4 15020 6299 5000 0 0 166 78
5 17767 5984 5000 0 103 83 78
6 20102 5684 2000 0 206 o 78
7 19087 7406 5000 0 0 166 156
8 16224 7036 5000 8 0 166 0
9 18790 6684 2000 168 0 0 78
10 15972 8350 5000 168 0 83 0
11 18576 7933 5000 8 o0 249 0
12 20790 7536 5000 & 13 0 2w
13 22672 7158 0 168 103 83 0
1k 19271 6800 7000 168 0 166 78
15 21380 8460 7000 168 0 83 234
16 23171 10037 7000 168 0 83 312
17 24695 11535 7000 252 0 0 312
18 25991 12958 5000 336 0 166 0
19 27092 12310 12000 336 o 166 78
20 33028 13695 - 420 0 166 0
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For three other years (5, 9 and 17), the consumption level was within
$300 of the minimal level. For eight of the 20 years of the planning
horizon therefore, the low income farmer was forced to subsist at a

level where his family obtained just about enough to take of the

necessities of life.

Wheat was the major crop grown by the low income farmer. For
five years only, wheat was not grown. Oats was also grown for fifteen
Years, but only in four years was its acreage greater than the wheat

acreage. Flax was grown for 13 years, and barley for fburbyears. As

noted previously, rapeseed activities were not included in the low income
farm firm growth model.

Loan borrowing for the low income farmer reached a maximum of
$12,000 in Year 1 and Year 19. This loan borrowing provided for invest-
ment in machinery and building capital. Building capital rose from
$3052 in Year 1 to $13,695 in Year 20, while machinery capital rose
from $12,694 in Year 1 to $33,028 in Year 20. Short term credit was
used for five years. In Year 2 this credit was $10,000; in the other
four years it was $5000.

Table 27 presents the results for the representative high income

farmer. This farmer received a net farm income of $18,435 in Year 1 on
306 acres of land. By Year 20, he was receiving $178,556 net income
from 1956 acres of land. This higher level of net income of the high

income farmer enabled his family 1o always achieve a level of consumption

well above the subsistence level.
Wheat was the main crop grown by the high income farmer. This
Crop was grown in every year of the planning horizon. Rapeseed was

grown for 16 years, and its acreage reached a maximum of 367 acres in
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Table 27: Results of Farm Firm Growth Model for Representative High
Income Farmer - Run 1

Year Gross Farm Net Farm Disposable Consumption Land Owned

Income Income Income
g 28748 18435 16030 11025 306
2 35115 18659 15607 10982 306
3 50807 14304 13897 10706 356
4 72422 32028 22933 11118 5406
5 76931 26893 20548 12883 506
6 148928 97534 47508 16338 606
7 162465 97567 k7519 22721 706
8 138766 60115 34958 25512 806
9 157918 86597 4235 23601 1956
10 183985 111843 52690 24582 1056
11 158485 66269 37681 26586 1156
12 170774 90635 45928 24927 1256
13 248033 156636 67849 26129 1256
14 190770 64658 37420 30604 1356
15 208727 105644 51671 26005 1456
16 235627 110657 53053 25824 1556
17 204141 64333 37677 27792 1656
18 346536 198564 82413 28629 1756
19 328359 192826 80602 37325 1856

20 329675 178556 76033 43126 1956
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Year Machinery Building New Loan Acres Acres Acres Acres
Capital Capital Borrowing Wheat OQOats Flax Rapeseed
1 12694 3052 12000 168 0 0 0
2 20789 4874 12000 84 83 0 120
3 27671 6630 7000 84 166 0 180
4 28521 8299 12000 112 0 0 0
5 34243 9884 12000 580 0 0 120
6 39107 11390 12000 580 0 0 120
7 43241 12821 - 15000 992 0 0 60
8 51755 12180 12000 908 0 0 367
9 53992 13571 0 748 0 0 307
10 145893 12893 12000 82k 0 0 307
11 49009 14248 5000 1236 0 78 €0
12 145658 13536 12000 1152 0 0 60
13 48809 14859 24000 1236 0 78 60
14 61488 18116 0 1724 83 0 0
15 52265 17210 17000 1312 166 78 0
16 59425 18350 20000 1448 | 0 234 60
17 65511 22433 12000 1724 83 78 60
18 - 65684 23311 12000 1724 83 0 120
19 65831 24146 20000 1724 83 0 120
20 70956 27939 - 1640 166 0 307
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Year 8, Oats was grown for eight years, flax for five years, while
barley was only grown in Year 4.

loan borrowing for the high income farmer reached a maximum of
$24,000 in Year 13. For ten of the 20 years, loan borrowing was $12,000.
Again, these loans provided for machinery and building investment.
Machinery capital rose from $12,694 in Year 1 to $70,956 in Year 20.
Building capital rose from $3052 in Year 1 to $27,939 in Year 20. Short
term credit of $10,000 (per year) was used by the high income farmer for
six years. . |

Table 28 provides a comparison of the economic performance of the
two farmers over the 20 year planning horizon. The results show that
the high income farmer received a significantly higher mean annual net
farm income than the low income farmer. Since net farm income is the
primary measure of economic attainment, this result provides support
for hypothesis two. The secondary measures of economic attainment give
similar results. The mean annual disposable income and the mean annual
gross farm income of the high income farmer are significantly higher
than the respective means for the low income farmer. It can be concluded
that the results clearly support the second hypothesis of the study.

Table 28 also illustrates the difference in consumption levels
between the two farmers. The low income farmer maintained a mean
consumption level of $9459; while the high income farmer maintained a
mean level of $23,321. Mean consumption comprised .672 of the mean
disposable income of the iow income farmer, and .526 of the mean income
of the high income farmer.

The final row of Table 28 shows the mean annual percentage growth

rate of the representative high income farm was 16,19 percent, while the




157
mean for the representative low income farm was 11.10 percent. There
was substantial variability in the growth rates of :bhe two farms due to
the effects of uncertainty on the operation of the farm firms. The low
income farm suffe.f:ed negatlve growth rates in eight years, while the
same experience occurred to the high income farm in five years.

Table 28: Comparison of Economic Attaimment and Growth of
Representative High Income and Low Income Farms - Run 1

——— —

S —————

'@:tg‘gory Low Income - High Income

sessceciean anmual value $¢ooooooo

Gross Farm Income L5341 173861a
Net Farm Income 15622 89637>
Disposable Ineom; 14074 M313a
Consumption | 9459 23321%
Growth Ratel | 11,10 16.19
) (32.63) - (29.71)

a‘Significa.ntly higher than representative low income value at 95%
significance level,

1Mea,n annual percentage growth rate of gross farm income, standard
deviations given in brackets.

This subsection closes with a closer analyslis of the growth rates
obtained for the two farmers. The growth rates attained may appear
high, but it should be made clear that they are based on the assumptions
made in the development of the models. An examination is now made of
some of the factors that may tend to limit the realised growth rates
of the farmers.

The first factor is labour availability. The models assume
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labour can be hired in unlimited quantities via the labour hiring
activity (L, in the model set out as (1) to (23)) By Year 10, the high
income farmer was hiring 1195 hours of labour, and by Year 20, 2345
hours. The corresponding figures for labour hiring for the low income
farmer are 287 hours in Year 10 and 700 hours in Year 20. By Year 20,
the high income farmer would require two men working approximately 25
days a month for the six months of the growing season to provide the
necessary labour. This labour may also have to be supplemented during
the busy sowing and harvesting periods. Iack of access to this labour
supply may limit the growth rates of the farms.

There is another aspect to labour availability. All labour was
assumed to be available at a wage rate of $1.92 per héur in the first
year, increasing by two percent per annum over the planning horizon. To
obtain the services of two men full time over six months however, it may
be necessary to provide substantial fringe benefits, and also to make
statutory employment payments, in addition to the flat wage rate. Any
additional wage payments will again limit the growth rate of the farms.

The second factor is managerial expertise. The assumption is
made in the farm firm growth models that the farmers have the expertise
to manage the larger farm acreages with the same degree of efficiency
as the smaller acreagés with which they started. Negative deviations
from this level of efficiency associated with managerial expertise would
severely limit the growth of the farms., The question of managerial
efficiency is also related to land availability. The high income farm
increased in size over fivefold in the 20 years. If this additional
acreage is only available at some distance from his original holdings,

some loss of managerial efficiency may ensue as the farmer attempts to
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coordinate his spatially diverse operations. If additional land is not
avallable to thé farmers at the times suggested by the growth model,
this would again limit the growth of the farms.

The final factors identified here that could limit the rate of
farm growth are commodity prices and input costs. As stated earlier in
the chapter, the commodity prices used in the models were based on the
period January lst 1972 to July 3ist 1975. This interval represents
perhaps, the start of a period of buoyant prices. It is assumed that
these prices are representative of those that could be expected in the
foreseeable future. The level of costs are assumed to rise at a rate
of two percent per annum, These costs include the costs of labour. To
the extent that commodity prices fall over the planning horizon, or costs
rigse faster than two percent per annum, this would reduce the rate of

growth of the farm firms.

Results of Run 2

Run 2 is designéd to test the sensitivity of the significance
testing associated with the two growth models to changes in the length
of the planning horizon. In farm firm growth studies, two plahning
periods are usually chosen - 15 years and 20 years. A planning period
of 20 years was used in the original test procedure (Run 1). Tt was
therefore decided to examine the results obtained by the models for a
15 year planning horizon. These results are given in Table 29.

In Table 29 it is seen that after 15 years, the mean annual net
farm income of the representative high income farmer was significantly
higher than that received by the representative low income farmer. Also,

for the secondary measures of economic attainment, disposable income and
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Table 291 Comparison of Economic Attaimment and Growth of
Representative High Income and Low Income Farmers - Run 2
with Run 3

c—
—

Ca.tegory Ibw Income Low Income ~High Income
e _Run 3% Run 2 .. . ...Run 2

seosssssssessselCaAn 2NNUAL ValUCseesvsesoscencsee

Gross Farm Income 67303 35777 @ 135525°
Net Farm Income 332242 11387 @ 69854°
Disposable Income 23726% 11414-61”‘ a 37098b
Consumption 1217 8521 2 20248°
Growth Rate’ 15.52 11.64 17.30

(35.82) (29.62) (35-21)
L

Run 2 utilises a 15 year planning horizon.

zRun 3 utilises a 15 year planning horizon and no levels of aspiration
constraints.

3Mea.n annual percentage rate of growth of gross farm income, standard
deviations given in brackets,

Significantly different from representative high income mean value in
Run 2 at 95% significance level.

bS:i.igniﬁ.ca.n‘l'.ly different from mean value obtained for representative

low income farmer in Run 3 at 95% significance level,
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gross farm income, the means obtained for the high farmer were
significantly higher than those obtained for the low income farmer. The
results of the significance testing were thus identical with those
obtained after 20 years. The mean growth rates were higher over the
first 15 years, while the mean leveis of consumption were lower.

The results of this sensitivity test indicate that the choice of
a 20 year planning horizon is appropriate, since by Year 15, the
significant differences in economic attainment could be observed. Also,
-1ittle precision would be lost by using a 15 year planning horizon. It
can be concluded that the procedures used to test hypothesis two are not

sensitive to the length of the planning horizon.

Résuits of ﬁun 3

Run 3 was designed to test the impact of levels of aspiration on
the economic attainment of the low income farmer, and also to examine
the impact of the adoption of Scale 2 as an index of levels of aspiration.
The test was carried out by running the low income farm firm growth model
over 15 years without level of aspiration constraints, and comparing the
results obtained with those of the low income with levels of aspiration
constraints (Run 2) and with the high income farmer with level of
aspiration constraints (Run 2). These comparisons are givén in Table 29.

In Table 29 it is seen that when the levels of aspiration
constraints are removed from the low income farmer in Run 3, he achieves
a significantly higher level of economic attainment. The means of all
the economic measures and consumption for the low inéome farmer for Run 3
without aspiration constraints ére significantly higher than the means

obtained for Run 2 with level of aspiration constraints. The growth
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rate in Run 3 is also 3.88 percent higher for the low income farm,
than in Run 2. These results indicate that levels of aspiration limit
the economic achievement of low income farmers. In other words, low

income farmers could achieve higher levels of economic attainment if

they aspire to these levels, and engage in instrumental activity to
achieve these higher levels,

Table 29 shows however that the mean levels of economic
attainment by the low income farmers in Run 3 are still significantly

lower than the mean levels obtained by the high income farmers with

levels of aspiration constraints. This means that even without levels
of aspiration limitations, the other aspects of the behavioral
structure of low income farmers, in particular goal orientations, still
limit the level of economic achievement of low income farmers.

The results obtained for Runs 2 and 3 show that Scale 2
provides an operational index of the levels of aspirations for the
growth models. When the levels of aspiration constraints are removed
in Run 3, the economic performance of the low income farmer improves to
the point where it is atypical of the general performance of these

farmers. Utilising Scale 2 in Run 2, the low income farmer survived

over the planning horizon, and was able to achieve a growth rate of
11,64 percent per annum. The results with respect to consumption
expenditures reported for Run 1, also show that in general the economic

performance of the low income farmer constrained by levels of aspir-

ation utilising Scale 2, is in accordance with what could be

practically expected for that income group.
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Results of Run 4

Run 4 was designed to examine the impact on the test of

hypothesis two of changes in the consumption pattern for the two models.

This was done by running the models without aspiration constraints, and

with consumption expenditures at the minimal oxr subsistence level. | A

comparison is also made of the economic performances of the low income

farmer in Run 4 and in Run 3 to assess the impact of the level of

consumption expenditures‘. The results associated with Run 4 are given

in Table 30.'

Table 30: Comparison of Economic Performance and Growth Ratei of
Representative High and Low Income Farmers - Run 4 with Run 3

owerT—— ——— o om—

Category High Income Low Income Iow Income

sesessnsscseiean annual valUCessosssssosses

Gross Farm Income 296090* 130920 673032
Net Farm Income 181426> 75623 33224%
Disposable Income 7hole® 41750 23726
Consumption 6917 6917 14217
Growth Rate 33.47 36.43 15.52
1

Run 4 utilises a 15 year planning horizon, no levels of aspiration
constraints, and minimal consumption expenditures. Run 3 as in
Table 29.

a’Significantly different from the mean value for representative low
income farmer in Run 4., ’




164

Table 30 shows that very high rates of growth are attained when
the farmers are forced to maintain a minimal consumption level and to
reinvest in the farm all their funds in excess of consumption require-

ments. The growth rate of the low income farmer jumped from 15.52

percent per annum in Run 3, to 36.43 percent per annum in Run 4, where
minimal consumption levels are maintained. In Run 4 also, the low income
farmer obtained significantly higher mean levels of all economic
variables than were obtained in Run 3. These results demonstrate the

impact of consumption expenditures on farm firm growth.

Even undex the extreme conditions of Run 4 however, the resultis
still support hypothesis two. Table 30 shows the high income obtained
significantly higher mean levels of all economic measures than the low

income farmer.

Results of Final Tests

The fifth test of hypothesis two involves determining the
sensitivity of the significance test results to changes in the level of

resources on the farm firms at the beginning of the planning horizon.

The sixth test involves an examination of the impé.ct of changes in the

borrowing capacity of the low income farmer on his economic performance.

The results of these tests are similar to those already reported for the
four previous tests so they are just briefly summarised.

In test five, the resource levels of the farms at the beginning

of the plamming horizon are representative of a"large scale farm organ-
isation. TFor the five other tests, the resource levels at Year 1 were
representative of a small scale farm organisation. For example in

Year 1 in Run 5, the land acreage owned was 821 acres, and the machinery
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capital $37931, compared to Year 1 figures of 306 acres and $12694 for
Runs 1 to 4.
The results obtained over a 20 year planning horizon showed

that for all economic indicators, the mean annual values for the repre-

-sentative high income farmer were significantly higher than the means
for the representative low income farmer. Again, the results support
hypothesis two, and demonstrate the insensitivity of the hypothesis
test procedure to the level of resources at the beginning of the

planning: horizon.

The final test, Run 6, involved the borrowing capacity of the
representative farmer. It was assumed in the growth models that the
representative high income farmer had a borrowing capacity of 50 per
cent of the value of land owned, and that the low income farmer had a
borrowing capacity of 25 percent of the value of land owned. The lower
value for the low income farmer resulted from a greater degree of
capital rationing as a reaction against uncertainty. The sensitivity
of the results to these assumptions was carried out by developing the
low income farm model over 15 years using a borrowing capacity of 50

percent of the value of land owned. All other conditions were

identical to those reported for the representative farmers in Run 4.
With the higher borrowing capacity, the low income farmer
achieved a growth rate of 37.58 percent per annum, compared with the

36.43 percent per annum figure obtained in Run 4, The mean annual

values of all economic variables for Run 6 were not significantly higher
than the mean values for the low income farmer in Run 4,
Even with the higher borrowing capacity, the mean annual econ-

omic attainment of the low income farmer in Run 6 was significantly lower
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than that of the high income farmer in Run 4. These results again
demonstrate the insensitivity of the test procedures to the assumptions
underlying the models, in this case the borrowing capacity of the low

income farmer.

Conclusions

The results reported in this section support the second hypo-
thesis set for the study. The differences in behavioral character~
isties between high and low income farmers in the sample area are

sufficient to account for significant differences in their economic

achievement. The two major behavioral factors--goal orientations and
levels of aspiration--are both shown to limit the economic attainment
- of the low income farmers, each factor being significant in its effect.
The procedures used to test the hypothesis were examined under
a wide variety of conditions. The major conditions examined were the
length of the planning horizon, the levels of aspiratibn, and changes
in consumption patterns. Sensitivity analyses were also carried out to
determine the effect on the signifiecanee testing, of variations in the
level of resources at the beginning of the planning horizon, and vari-

ations in the level of the borrowing capacity of low income farmers.

All the sensitivity analyses carried out provided the same
general results, which supported hypothesis two. The testing

procedures were thus shown to be insensitiwve to the various assumptions

utilised ih the construction of the models. The results obtained can

thus be accepted as being reliable.
The results of this chapter also support the entrepreneurial
theory of decision making developed in Chapter 4. As described in
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detail earlier, this theory provided the analytical model used to
introduce goal orientations and levels of aspiration into the
production models. The successful testing obtained shows the theory

furnished good representations of entrepreneurial decision making on

farm firms.




Chapter 7

SUMMARY AND CONCLUSIONS

This chapter provides a review of the study reported in this
thesis, then the implications of the results obtained for the low
income farm problem are examined. It should be stated at the outset
that the policy conclusions made in this chapter are based solely on

the interpretations of the results of the analysis presented in this

thesis. As such these conclusions are based only on the opinions of
farmers in the sample area, The Qpinions may not be atypical of
farmers in Canada, but support for the generality of the statements
would require further research. The thesis ends with a discussion of

further research areas arising from the study.
Review of Study

This study was concerned with low incomes which exist on some
farm firms in Canada. This problem has persisted through the deecades,

desplite efforts by governmental agencies to eliminate it. Three

distinct types of low income problems were identified in Chapter 1:
(a) a physical asset problem, (b) a resource adjustment problem, and

(c) a preference problem. The preference problem is concerned with

those farmers who may freely choose to derive lower monetary returns
from their resourcés, since they are not sufficiently motivated to
strive after high monetary incomes. A survey of governmental

programnes suggested that little attention had been given to the
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existence of a preference problem; therefore it was decided to invest-
igate this area as the specific problem for the study. Two aspects of
the preference problem were considered: (a) the extent to which it
exists in Canadian agriculture, and (b) whether this problem is a
significant limitation to economic achievement on low income farms.
The second agpect of the preference problem may not have been investigated
previously. Hence the findings of the study with respect to this aspect
is one of the major contributions of this research..

The hypotheses tested in the study were based on a review of
literature concerning the relationship between motivational attributesf
and economic achievement. These studies suggested higher income farmers
are more oriented to monetary goals and economic success than low income
farmers. On the other hand low income farmers seem to be more oriented
to economic and physical survival. One study also suggested high income
farmers have higher levels of aspiration than low income farmers.

Hypothesis one was: High income farmers are motivated more
towards monetary goals, and have higher_levels of aspiration; while low
income farmers are oriented towards non-monetary goals, and have lower
levels of aspiration. 'prothesis two was: Ceteris paribus, the
differences in motivational characteristics between the low income and
the high income farmers are significant determinants of the differences
in economic attaimment between the two farm income groups. The first
objective of the study was to provide tests of the two hypotheses.

Preference is an element of behaviour, so to study the preference
problem it was decided to examine the motivational factors which can
cause an individual to prefer low monetary returns. A review of

psychological theory in Chapter 4, showed that much of human behaviour
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is goal oriented. Levels of aspiration were also shown to be a major
determinant of the achievement levels reached with respect to the goals
bsought by individuals. It was concluded that economic behaviour, in
common with other goal oriented behaviour, is governed by a complexity
of factors that cannot be simply described as "preference structure”.

A more apt name the»"motivational problem” was therefore designated for
the problem under study.

Another objective of the study was achieved in Chapter 4. Here
a theory of entrepreneurial decision making on the farm firm was
developed. This theory states that the entrepreneur may desire to
attain several goals. By assigning relative weights to each goal, he
incorporates them into a singlé goal (or "utility") function. The
entrepreneur sets for each goal itwo levels, a levél of aspiration and a
low level goal. ,The level of aspiratidn becomes the objective of goal
attaimment, while the low level goal represents éome perceived minimal
level of gzoal achievement.

The farmer views his production activities as discrete investment
alternatives or budget.activities, and evaluates the contribution of
each activity to his goals. The decision as to which activities he
pursues is made by maximising his goal function. This leads tojthe
selection of those activities which give the greatest contribution to
the goals he hopes will be attained. :

Chapter 4 ended with an analytical formulation of the éntre—
preneurial decision theory. This formulation was used in the farm firm
production decision model, which formed an essential element of the
farm firm growth models developed in Chapter 6.

To test the first hypothesis, data were required on the goal
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orientations and levels of aspiration of high and low income farmers,
so that these characteristics could be compared. These data were
obtained from a survey of farmers carried out in the Garman-Morden-
Manitou area of Manitoba. Two sets of interviewing were done. The
first was a personal interview of 103 respondents carried out in the
spring of 1975. The respondents consisted of 30 low income, 39 medium
income, and 34 high income farmers., In the fall of 1975, telephone
interviewing of the original 103 respondents was done to obtain
additional information. Seventy-two farmers responded to the second
interview.

Analyses of the goal orientations and levels of aspiration
obtained in the survey showed that significant differences do exist
between the motivational patterns of high and low income farmers in the
sample area., High income farmers have significantly higher levels of
aspiration, and they are more significantly oriented towards monetary
goals than low income farmers. The results supported the first hypo-
thesis set for the study.

The=survey results also showed high income farmers in the
sample area get greater satisfaction from farming and place a higher
value on the achievement aspects of their occupation than low income
farmers. ILow income farmers showed a greater orientation to affili-
ative values such as making friends. Both groups place a very high
value on influence aspects of farming particularly, the independence
achieved by being their own bosses.

Reliability tests indicated that there is no reason to believe

the results obtained from the survey are unreliable. The measures used

were found to be consistent in themselves, and also when compared to
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others included in the survey. Precision estimates of the results
were presented for the sample area. However other validity tests
showed that the results cannot be extended to the entire survey area,

or the province of Manitoba, without the support of further research.

To test the second hypothesis, representative patterns of goal
orientations and levels of aspiration of the low income and high
income farmers were incorporated into two production decision models

using the analytical form of the multiple goal decision theory. One

model was for a representative low income farmer, and the other model
was for a representative high income farmer. The production decision
models were then introduced into two farm firm growth models, which
Wwere used to trace the development of two hypothetical farm firms over
a 20 year planning horizon. Csteris paribus conditions were maintainéd
for all factors except those related to goal orientations and levels of
aspiration.

The second hypothesis was tested under various conditions, to
test the sensitivity of the results. All tests indicated the mean
economic attainment of the high income farfler was significantly higher

than the mean annual economic attainment of the low income farmer.

These tests therefore support the second hypothesis, and demonstrate
that, ceteris paribus, motivational characteristics of farmers in the
sample area do have a significant effect on their level of ecornomic

attainment, This is a major conclusion of this study.

Another major contribution of the study was to demonstrate the
value of utilising techniques and theoretical constructs of psychology

and other social sciences, in the methodology of agricultural economic

research. The survey procedures made extensive use of measurement
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techniques from social psychology. Psychological theory also provided

the basis for the theoretical developments in Chapter 4.

Policy Conclusions of Study

This section discusses the policy conclusions which are
derived from an examination of the results of the study. The
implications for the low income farm problem will be looked at

first.

Implications for Low Income Farm Problem

The results of the study demonstrate that a motivatiomal
problem exists on farms in the region of Manitoba surveyed, since some
farmers in the sample area are not motivated to seek the highest
monetary incomes. It was noted in Chapter 1, that national income is
usually taken as an index of social welfare. Therefore, those indi-
viduals who prefer nohsmonetary to monetary returns, are frequently
accused of using their resources inefficiently. In this way the

motivational problem becomes a matter for public policy.

For the low income farmers, there is little evidence to believe

that the choice of low monetary returns is due to a positive choice to

use their resources in the pursuit of non-economic goals, like leisure,
religiousvor_political_commitments. Rather, the choice seems to

be an orientation of economic goals towards non-monetary or

There was no evidence, for example, of farmers not seeking
higher incomes to prevent their additiomal tax dollars going to
support "welfare bums" etc.
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non-maximising ends -~ seeking not the highest possible but a satisfactory
or iower level of monetary achievement. The reasons for this choice may
lie in some sort of frustration reaction on the part of low income
f‘armers.2 To illustrate the ideas included here a brief discussion of
frustration will be given.

Cofer and Appley (18: 415) state that there are two necessary
preconditions to frustration: (1) the presence of a previously aroused
and unrequited desire or motive, and (2) some form of interference with
or thwarting of its means of gratification. The initial reaction to
these two conditions is usually instrumental or coping behaviour; and
if this initial behaviour fails to attain the desired goal, frustration
comes into play. Frustration is an emotional state, and many patterns
of resolution may be adopted by the afflicted subject. These include
aggression, repression, fixation and regression. The evidence available
would seem to indicate a frustration - regressioh reaction on the part
of low income farmers,lso only this aspect of regression will be deali
with here.3

According to the regression hypothesis of Barker, Dembo and
Lewin, strong frustration causes tension and leads to emotionality and
dedifferentiation of the persomality (18: 424-425). In Lewin's theory
(37, 18: 375-364), the total personality of the individual constitutes

2It"must be realised that this is an assertion based on the .
author's understanding of the results obtained. Providing a verification
of this assertion would require detailed research on individwal low -
income farmers.

3Further details on the other resolutions of frustration can be
obtained in Cofer and Appley (18: 414-429),
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his Life Space. As development takes place in the individual, differ-
entiation of the personality takes place, by the separation of the
cognitive structure of the Life Space into regions. Regions connote
such things as specific activities, events and objects or even roles
and statuses as they are perceived. by the person. Different regions
become integrated into systems which may correspond to a chain of
activities associated with some bodily or psychological function.

Region systems allow certain behaviour patterns to proceed with great
facility, and allow clear paths to exist for achieving goals. In’
addition to differentiation, as development takes place, regions become
more ordered in terms of centrality, with a hierarchy of goals (and also
roles) being established. The individual seeks to direct his efforts
 towards the most central (or most favoured) goals.

If regression becomes established in the individual, the
developmental process is reversed, and the ordered structure of the
ILife Space breaks down. Two consequences of regression are (a) goal
achievement becomes impaired as the structural paths become disorganised,
and (b) the established centrality or hierarchy of goals becomes changed.
Simon (67) has traced the development of a frustration-regressibn
reaction in terms of the behavioral constructs of goals and level of
aspiration. He states that if performance of an act repeatedly falls
well short of the level of aspiration of the individwal, search behaviour
is induced especially for alternative means of achieving the particular
goal. At the same time, fhe level of aspiration begins to adjust itself
downwards, until the goals set by the individual reach more realistic
levels. If the Search behaviour and aspiration adjustment operate too

slowly to adapt aspirations to performance, a frustration reaction will
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begin to occur. This could lead to regression as mentioned previously,
which Simon describes as apathy.

A regression reaction to frustration may underlie the motivational
problem of low income farmers. These farmers may have had progressive
goals like "securing a sound economic future" at some stage of their
development such as when they started farming.h However abnormal
environmental factors may have prevented a realisation of their goals,
or their goals may have been out of reach of the normal environmental
factors (or resources) at their disposal. In other words, ordinarily
adequate capacities may have been insuffieient in an environment that
had insufficient resources, or one which required extraordinary
capacities; or the individuals may have demanded more than their normal

environment could have provided.

an-gratificaiion of their goals for high monetary returns would
first have led to a search for alternativé avenues, or coping behaviour;

then if this coping behaviour failed to satisfy the goals, a pattern of
Yegression set in. Analysis of data obtained in the survey suggests a
three stage regréssion pattern for low income farmers.5

At the first stage, there is a change of goal structure from one
based on high monetary returns and a maximisation orientation, to a
less monetary orientation stressing only a commitment to survival -

"just enough to make a living". In the low income sample obtained,

uThe development referred to here is the development of the
economic cognitive structure of the personality, as distinet from
overall physiological or psychological development.

5Three of the low income farmers could not be easily accommodated
under the regression trichotony.
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four farmers showed a high monetary orientation, while six were oriented
towards a lower level of monetary attainment.

The next stage of the regression seems to be a movement away from
a commitment to achieve any particular income level, to only a concern
for economic variables such as low commodity prices, general inflation
and strikes, which would affect income. A concern for these variables

would indicate that the eéonomicucognitive structure is still highly

developed, but the individuals have moved away from setting income

goals. At this stage also, a strong desire was evident for a maintenance

of the farming way of life. As one farmer put it:"If I could stay on
the farm as long as possible ~ that's what I want that would make me
happy". Twelve of the low income farmers were probabiy at this
secondary stage.

‘There was also evidence of a third stage of regression, where
- the economic cognitive structure has become séverely dedifferentiated
to the point where economic variables may have little concern to the |

individual. This is illustrated in Table 31. This table examines the

goal and aspiration orientations of five low income farmers. In answer

to the question on wishes and hopes for the future (Question 8 on the

questionnaire), none mentioned any economic goal. One farmer commented:
"(I am as) contented as a little pig - money nice but can do without
(it)s" All of these farmers gave only one response to the question,

and as seen in Table 31, none of their answers is indicative of any

strong preference for non-economic goals that could compete with
monetary goals in resource use. Also revealing was the fact that none
of the farmers had any worries or fears for the future (in response to

Question 9).
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Table 31: Goal and Aspiration Orientations of Five Low Income Farmers

Farm Wishes and Hopes Present Ladder Level Occupational
No. Ladder in 5 Years Iadder Level
: Level

1 Good, Health 5 5 9

2 Maybe‘a new Home 5 5 5

3 Just Health 7 7 9

4 Happy With Way

Life Is 8 8 . 10
5 Continue Farming 7 ' 5 ' 8

Source: The Survey.

As seen in Table 31, none of the five farmers could see any
improvement in the level of their life in the next five years, and one
even saw his life level falling. With reference to farm gross inconme, .
two of the farmers reported that their 1974 income was very much worse

than 1973, two that it was worse and one that it was about the same.

Yet despite all the negative factors, the farmers gave relatively high

scores for occupational satisfaction via the occupational ladder level.

The common goal orientation of these five farmers seems to be the
maintenance of health and happiness.
Given a motivational problem and its probable cause by a‘regression

reaction to frustration, the question remains as to how these behavioral

patterns could be changed to make the farmers adopt more progressive
monetarily oriented goals. Bishop (5: 195-196) reyorts that two major
types of action can be taken to combat a motivationmal problem. First

given the individual behaviour patterns, the problem can be reconciled
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by arbitration or by law. That is some arbitrary or policy making body
must restrict the choices of individuals in the uses of their resources,
for example as in drafting into the armed forces or collectivisation.
Such policies would undoubtedly be unpopular in Canadian society.

The second type of action is to change the behavioral patterns
of individuals. Bishop states that this action can be accomplished
through education - by providing information about alternative uses
of resources - and through subjecting individuals to new experiences.

He argues however that this second type of action may challenge the
very foundéiion of democracy, since it asserts that certain sets of
values are superior, and that particﬁlar environments are consistent
with the acquisition of these superior values. He concedes that such
views may deny the sovereignty of the individual. Nonetheless,
McClelland and Winter (43) have described an attempt at changing the
-motivational patterns of businessmen in India, in a project sponsored
by the United States Agency for International Development (AID). They
reported that no speciacular successes were evident from the programme,
and it was discontinued after the first trial.

Changing the behavioral patterns of individuals may be consistent
| with individﬁal sovereignty, if they desire change and would welcome the
resultant benefits. This may be the case for the majority of the low
income farmers. Only 20 percent of ihe farmers could be identified as
possibly being in the third stage of the regression reaction. The other
farmers did show more positive concern for economic matters as indicated
earlier.

Reversing the pattern of regression reaction to frustration may

be achieved by providing the environment for the farmers to exceed their
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expectations of economic attainment. As was seen in Chapter 4, @ v
improved performance of a task leads to a raising of the level of
aspiration associated with it, and this process if continued could lead
to new learning situations and a reconstruction and differentiation of
the cognitive structures. This may lead to the adoption of more
monetarily oriented goal patterns for low income farmers.

The problems of frustration and regression may be present in
fields of human endeavour, and just to show that reversal can never be
ruled out, an illustration will be taken from Marrow (49: 44-L45),
Marrow claims that the factors that determine the level of aspiration
provided new insights into the reasons for social apathy in the face of
pressing political and international problems. He quotes Morton °
Deutsch as saying that people are not likely to attempt to seek even
highly valued objectives when they see no way of attaining them. Hence
he adds an understanding of levels of aspiration

« o « sheds some light upon why social revolutibn

tends to occur only after there has been a slight

improvement in the situation of the oppressed groups:

the improvement raises their level of aspiration

making goals which were once viewed as unattainable
now perceived as realistic possibilities.

Igglications for Governmental Pdlicx
The final policy items to be considered are the policies and

programmes that governmental authorities could implement to aid the low

income farmers. Again it must be stressed that these conclusions are

based on the amalysis of responses of farmers in the sample area.

Generality of these statements would be dependent on further research.
The conclusion of the preceding subsection was that the

farmers' expectations of income attainment had to be exceeded before
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their aspiration levels could be raised, snapping them out of the
regression reaction, and back on the development path of monetarily
oriented goal patterns. Hence what is needed is a Farm Income
Improvement Programme. The results of the study suggest one important
feature of any such programme. This is that the farmers would not wish
direct governmental intervention into the agricultural sector at the
farm level. Schemes like land leasing, contractual arrangements and
income supplements may not have great appeal to farmers, who value
highly the influence aspect of their occupation, including their
independence of action and their authority over the farmstead.
Governmental action thus should not directly interfere with production
decisions on the farm.

Where the farmers would seem to wish the most governmental
action is in the question of marketing, ahd the orderliness of the
marketing ipstitutions, both for commodities and farm inputs. Where
governmental action could be favourably aimed, is at widening the
margin of returns (gross income minus total cost) received by the
farmers. On the input side, policies could be implemented to control
the price inaflation of inputs. This could possibly be done by the
setting up of agencies to seek the cheapest farm inputs domestically
and overseas, especially for fertilizer and machinery. Also the cost
of machinery services could be controlled, éspecially gasoline and
lubrication services. Another policy on the input side could possibly
be the maintenance of a steady supply of labour at reasonable rates.

With respect to commodity marketing, it would seem that the low

income farmers sampled are no stalwarts of the private enterprise free
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market system.6 Rather they seem interested only that orderly systems
of marketing could be set up, which would also be seen to be orderly.

Farmers did not see the free market system as being "free"--they

thought that meat packers and grain companies profited from it, and

that it led to too much price instability. The Canadian Wheat Board
was frequently mentioned as a model of orderly marketing. Policy
considerations should therefore be directed to marketing institutions,
and the effect of these institutions in increasing the price and income

uncertainty associated with farmers' decision making.

Areas for Further Research

The thesis closes with a discussion of areas where further
research can be done with a view to extending the work included in this
study. The first area concerns the expansion of this study to all
regions of Manitoba, and also Canadian agriculture as a whole., This
thesis presents what could be considered a pilot study. Many aspects
of the study could therefore be useful in further research in this
area.

The study has demonstrated methodological procedures which show

facility and accuracy in analysing behavioral problems which may exist

on farms. Referring specifically to the survey, some knowledge is now
available on the type of responses that could be expected from surveys

related to motivational characteristics of farmers. Prior classifi=

cation and coding can be arranged for subsequent studies, which would

lead to greater efficiency. Precision estimates of variables in the

6Only 30 percent of the low income farmers believed the free
market system worked.
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study could also be used in future surveys, to determine the sample
sizes necessary for acceptable statistical precision of the results of
these surveys.

Another area for further research is the impact of firm
household interrelationships on the allocation of resources on farms
in Canada. Analysis in Chapter 6 showed the level of consumption
expenditures may have a significant effect on the economic achievement
of farmers. High consumption levels may leave little financial
capital for use in farm firm investment, the major source of farm firm
growth. Conceivably, a conflict between the requirements for house-
hold consumption, and the requirements for farm firm investment could
also be a contributor to the low income problem on farms in Canada.
This study did not attempt a firm-household interrelationships or
family goal patterns. The theoretical developments in Chapter 4 could
however be utilised in an analysis of this related problem area.

Another area for further research involves further tests of
the frustration regression reaction as a probable cause of the prefer-
ence problem on farms in the sample area. These tests would require
more elaborate psychological testing on an individual basis. However,
this is not to suggest that such studies must necessarily be carried
out outside of the field of Agricultural Economics. As suggested
earlier in the thesis, agricultural economists, in their position of
dealing with the problems of agriculture, should incorporate as much
as is necessary of other disciplines in their work, since only a
detailed knowledge of the agricultural sector and farming as possessed

by agricultural economists would enable these imputs of other




184

disciplines to be put to effective use.

The final area for further research identified here concerns
the entrepreneurial theory of farm firm decision making developed in

Chapter 4. This theory can be subjected to more testing -

involving different envirommental situations. In particular, the
theory shows great promise in dealing with problems associated with
small farming in developing economies. Here new ideas like the
adoption of improved practices (such as fertilizer, insecticides,

etc. ), new cropping patterns, and progressive managerial techniques,

have proven to be particularly difficult for small farmers to
assimilate and implement. In the midst of great technological
developments then, these farmers remain in a peasant oriented
agricultural enviromment. An analysis of their particular behavioral
patterns especially their goals, may provide policy makers with more

rationmal avenues for helping the development of this small farm sector.
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APPENDIX 1

SURVEY QUESTIONNAIRE

Section 1

What is the total acreage of land you own?

How many acres of land do you rent from others in your area?

How many acres of land do you rent out to others in your area?

What types of farm enterprises in order of importance make up the
greatest portion of your farm?

Could you state how many acres of your total farm, including rentals,
were used for your various ¢rops in 1974,

Which category on this card comes closest to the total value of"
gross sales on your farm for the year 19747

How does the total value of gross sales on your farm for the year
1974 compare to the total value of gross sales for the year 1973%

Section 2

All of us want certain things out of life. What are your wishes
and hopes for the future if you are to be happy? (Anything else)

Now taking the other side of the picture, what are your fears and
Horries about the future? (Anything else)

Here is a picture of a ladder. Suppose we say that the top of the
ladder represents the best possible life for you, and the bottom
represents the worst possible life for you.
a. Where on the ladder do you feel your life is at the present
. time?
b. Where on the ladder do you think your life will be five xpars
from now?

191
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Section 3

Part 1

Turning now to your occupation in farming, could you indicate
how you feel about the following statements. You must rate the state-
ments between the number 9 (nine) if you strongly disagree, and the
nunber 1 (one) if you strongly agree with the statement. In other
words, the answers must be a number between 1 and 9.

11. To be really suécessful in life, you have to care about making
moneye

12, I would like my family to have most of the things my friends and
neighbours have,

13. I am in farming to make as much money as possible.
‘14, Success in farming is mainly a matter of luck.

15, After you are making enough money to.get along, then making more
money in farming is not very important.

16, I aim to make a certain minimum level of income each year. |
17_. 'Farming is most satisfying when there are hard problems to solve.
18, Success in farming is mainly a matter of hard work.

19, To me, it is important in farming to get to the top.

20. A person should conétantly try to succeed in farming, even if it
interferes with other things in life.

21. To me, it is important to have the kind of work that gives me a
chance to develop my own special abilitiese.

22, To me, a very important part of farming is the opportunity to make
friends.

23. The main satisfaction a person can get out of farming is helping
other people.

24, It is satisfying to supervise the work of others.

25, To me, it is important in farming for a person to be able to carry
out his own ideas without interference.

26, To me, gaining the increased respect of family and friends is one
of the most important rewards of farming. '

27. It is important that farming should be fun.
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28, Work is a way of being of service to God.
29, Farming is a good builder of cha.racte;'.

30, To me, almost the only thing that matters about farming is the
chance to do work that is worthwhile for society.

Part 2

31. Here is another picture of a ladder. Suppose this time that the
top of the ladder represents the best possible occ@atio n for you,
and the bottom the worst occupation for you.

a. Where on the ladder do you feel that your occupation of farming
stands at the present time.

32. What specific factors about farming prevented you from giving it a
lower rating? (Anything else)

33« Do you think farming is a risky occupatibn?

34. What are the risky fea.tures of farming that Jyou have encountered?
(Anything else)

35.’ How do you a.ttempt to deal with these risky features of fq,rming?
(Anything else)

36, Would you say that you understand the private enterprise-free
" market system?

37« Do you think that the private enterprise-free market system works?
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‘ DOGUMENT 1 —
INTERVIEW SAMPLE
NUMBER : NUMBER

Record of Visits td Household Addxeés':
i 2 3

DATE .

TIME OF DAY

OUTCOME

INTERVIEW Time Began
COMPLETE |

Time Ended

APPOINTMENT
SET FOR

RESPONDENT
' ABSENT -

. NO ORE
AT HOME

REFUSED

NON-SAMPLE

Non-sample (Check if appropriate) - House Vacant

Refusals: Give respondent's reason and/or interviewer's comments:




1.
2,

3.
k.

5.

6.
7e

8.
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ANSWER SHEET
SECTION 1

Total Acreage

Rented In |

Rented Out

(Hand the respondent Chart A, with enterprises, and rate the

enterprises in order of importance: 1, most important; then 2,
next important, etc; i.e., only numbers must be recorded. )

Grain Dairy

Poultry : Hogs

Special Crops Beef Feed Iot

Cow Calf Enterprise Beef Stocker Enterprise
Forage Crops ] Other '
(Hand the respondent Chart B, and list the crops in acres.)
Wheat ' ' Barley

Sugarbeet ' QOats

Rye Sunflower

Buckwheat Corn

Forage Flax

Potatoes Rapeseed

Summerfallow Native Pasture

Other (Specify)

(I-I_aﬁd the respondent Chart €, and note the number called., ) _

(Check one. )

large Improvement Small Improvement
About the Same Worse

Very Much Worse

]

SECTION 2

(If the respondent falters at first, add the followings "In ether
words, if you imagine your future in the best possible way, what
would yot):r life look like." Take down the answer as the respondent
says it. ‘ '

Anything else:
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10,

11,
17,
23,
29.

31,

32.

33.

3.

35.

36.
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(If the respondent falters, add the following: "In other words, if
you imagine your future in the worst possible way, what would your
life look like then?")

Anything elses

(Hand the respondent the picture ladder Chart D, and point to the
top and bottom of ladder. As parts (a) and (b) are asked, move
finger rapidly up and down ladder.)

a) Present Step Number

b) In 5 Years Step Number

SECTION 3

(Hand the respondent Chart E, and explain this is a new section.

You may need to explain the instruction, and stress that 9 represents
strong disagreement and 1 strong agreement and answers must be
numbers between 1 and 9, 5 for example being no strong feeling either
way about the statement. Some care may be needed in writing in the
numbers for the respective questions.)

12, . . 3. ... 1lbe .. 150 . . 16.

.- 18, .. 19, .. 200 ... 21. ... 22,

: 24. 25. 26. 27' s 28'
— 30

(I-Ia.nd the respondent Ghart F, point to the top and bottom of the
ladder, and as the question is asked at (a), move finger rapidly
up and down ladder. Note number called.)

Step Number

(Report verbatim. )
Anything else:

(For the next five uestioné, be careful not to prompt the respondent.
If he/she cannot answer the question, repeat it, and if he/she still

cannot answer, reports "No answer."” Check the appropriate answer.)
Yes No -

(Report verbatim.)

‘Anything elses

(Report verbatim. )
Anything elses

Yos | o S
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38,

39,
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Yes No

(This is the end of the formal part of the interview. Thank the
respondent for his cooperation. The following information should
be completed by the interviewer immediately after the interview is
complete., Check the appropriate answer),

Sex of the respondent: Male | Female

Was there anyone else besides yourself and the respondent present
during the interview?
Yes, there was someone present during most of the interview . .. ..
Yes, there was someone present during some of the interview .
No, there was not anyone else present

Consider such things as the attitude of the respondent toward the .
survey and the circumstances under which the interview was conducted:
do you feel the information obtained during this interview is
sufficiently valid to be included in the study? c

Yes, this interview seemed highly valid

Yes, although some sources of error may be present

(Please describe below, )

No, this interview is probably invalid
(Please describe below. )

Comment on the interview:

Signed

Interviewer's Mame




- GRAIN

DAIRY
POULTRY

HOGS

SPECIAL CROPS

BEEF FEED LOT

COW CALF ENTERPRISE

BEEF STOCKER ENTERPRISE

FORAGE CROPS

OTHERS (SPECIFY)
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WHEAT
BARLEY

SUGAR BEET
OATS

RYE
SUNFLOWER
BUCK WHEAT
CORN

FORAGE

FLAX
POTATOES
auezsim
SUMMER FALLOW

NATIVE PASTURE

OTHERS (SPECIFY)
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$50-249
$250-1,249
$1,250-2,499
82,5003, 749
$3,750-14,999
$5,000-7,499
$7,500-9,999
$10,000~1%,999
$15,000-24,999

$25,000-34,999

$35,000-444, 999

$45,000-54,999

$55,000-64,999
$65,000-7,999

$75,000 + over

CATEGORY

10
11
12
13
14

15

200
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The best possible life,

The worse possible life.
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STRONG AGREEMENT

FAIRLY STRONG AGREEMENT
MODERATE AGREEMENT

MILD AGREEHENT

NO STRONG FEELINGS EITHER WAY
MILD DISAGREEMENT

MODERATE DISAGREEMENT

FAIRLY STRONG DISAGREEMENT

STRONG DISAGREEMENT
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203

The best possible occupation.

The worse possible: occupation.:




APPENDIX 2

INTERVIEWER'S GHIDI!}1

Nature of the Research Project
The objective of this research is to examine the beha.vio:al

factors that may be important in the farming community in Manitoba.
The res_earch is particularly interested in the value that farmers
attach to their occupation in farming, and whether these values vary
with the income level of the farmers., To accomplish this objective, a
survey of farms in Manitoba is being done. This survey will provide

the basic data that will be used in subsequent amalysis.

Before the Interview Starts v “

The first step is to fill out Document 1 attached to each answer
sheet. Assign an interview number to the respondent. This number is
to be assigned in the order interviewed. The sample number is obté,inéd
from the sample list of farmers, and should be entered in Documént 1.
Since this is the only identification for each answer sheet, it is
essential that the correct sample number is listed. Care should be
taken that the list éf farmers is never seen by the respondent (pérha.ps
it should not be taken to the respondent’s home if possible). As‘

Document 1 indicates, only two recalls must be paid to each respondent.

1Gene:r:a.l details about the conduct of interviews can be found in:
Michigan University Survey Research Center, Interviewer’s Manual, Revised,
Ann Arbor Michigan Institute for Social Research, University of Michigan,
1972,

204
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If the respondent cannot be contacted on the third visit, he is to be
classified as a non-respondent, and the reason for the non-response
listed in Document 1, Ask the respondent for his/her postal a.ddresé.
If it is given report it on Document 1, Also report the time the
interview started and ended.

The second sf,ep is to have the questionnaire and the charts
ready., The charts are to be arranged in the order in which they are to
be presented, i.e., A, B, C, D, B, F, The respondent should only see
the charts, not the questionnaire or the answer sheet. Only if it is
absolutely necessary must the questionnaire be shown to the respondent,
and even so, it is only to be shown as a last resort to make the inter-
view possible,

A letter of introduction is provided in case this is needed for
assurance to the respondent., A letter will alsé have been sent
previously to the respondent, by the Department of Agricultural
Economics University of Manitoba, advising him/her of the survey, and
you could possibly remind hin/her of this. The né.mes of the respondents
were obtained from the telephone book, and the sample carefully selected
from this frame. This information may prove reassuring to some

respondents.,

Asking the Question
The interview should be taken in a standardised yet relaxed

atmosphere. Ask every question in the qﬁestionnaire. The instructions
to the interviewer about the questions (such as handling the charts) are
~listed in the answer sheet, so that this sheet should be consulted

before each question is asked,
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Ask every question in the order presented in the questionnaire.
The sequence is arranged so that early answers do not have a harmful
effect on the respondent's answers to later questions. Alsec the
questions and the order asked need to be standardised from respondent
to respondent, if the interviews are to be comparable. In this

connection, it is very important that every question is asked exactly

as worded in the guestionnaire.

What if the respondent doesn't understand a questions If the
respondent misunderstands a question or asks what a particular phrase

may mean, you can simply repeat the question. If at the second try the

respondent still fails to understand the question, and asks the meaning

of phrases, have the respondent use »his own definitions. Only as a
last resort should you attempt to define anything, and on no account

should you define anything pertaining to gueétions 33-37, as instructed

on the answer sheet. The instructions given on the answer sheet may
help to clear up doubts for the respondent. If you do assist the
respondent in any definition of phrases, please note this on the

questionnaire immediately.

Record_i_;_x_x_g the ;nter\‘riew‘z

The respondent's replies should be recorded in the very words of
the respondent. No attempt should be made to summarise or paraphrase
the respondent's answers to open-ended questions. Instead the answer
should be taken using the phrases, grammatical usage and peculiarities
of each respondent, so that the interview wili reflect something of
his/her individual persona,lity.‘ If during the interview, a respondent

talks at length about subjects not included in the study questionnaire,
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these may be omitted. The answer sheet also gives specific guides as
to how certain questions should be recorded. Questions 38-40 must be

completed by the interviewer at the end of the interview,
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APPENDIX 3

This appendix sets out the production decision models used in
the farm fi;'m growth models of Chapter 6., The model for the represent-
ative low income farmer is set out first, then the model for the
representative high income farmer., Both models are for Year 1 of the
planning hori_zon.

Table 32 provides a description of the activities used in the
models.. As noted in this table, .ra.peseed activities were not included
in the low income model. Table 33 describes the constraints included
in the'model. |

Table 34 sets out the low income production decision model. The
objective function is given in the last row of the table. As described
in Chapter 6, the decision models were mixed integer linear programming
models, which were solved by the computer code BBMIP., This code
requires all programmes to be formulated as minimisation problems. The
other rows in Table 34 give the model constraints, Row 1 to Row 10 are
the regular production constraints of linear programming.' Rows 11 to
16 give the contribution of the budget activities to the goals
(activities 11 to 16). Row 17 is the accumulation and accounting row
for the economic meané activity (activity 19, Table 32).

The nature of the inequality or equality of each row is given in
the second coiumn of Table 34, Column 3 provides the right hand side
of each row.' Columns 4 to 11 give the imput output coefficients for
the budget activities associated with the crops included in the

production nodels. For example Column 4 gives the wheat activity 1.‘
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This activity is seen to i‘equire $4141 of machinery capital, $1172 of
building capital, 84 acres of land, and so on. Row 11 shows wheat
activity 1 makes a relative contribution of .06 to goal 1. The
e:_ggve'c'feci net return of wheat activity 1 or its e@ec‘be& contribution
to the economic means variable is $9705. Column 5 to Column 11 are
interpreted similarly. |

The high income production model is giveh in Table 35. This
model is set out in identical fashion to the low income model of
Table 34. The high income model contains rapeseed activities, and an
a.dditionai ToWw - Row 18, Row 18 is é.esigned to limit the number of
acres of rapeseed and flax. for reasons given previously. (_These'

reasons are given on page 125 of Chapter 6).




Table 323

Models for Representative Farmers
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Description of Activities Used in Production Decision

Activity Number

a"1’&a.pe..-$ee<3. activities were not included in low income production decision

model.

1

A ¢ BN+ I B « AT Y DU - W R M

e e
N = O

[
0

1y

15
16

17 .

18
19

Description of Activity
84 acres of wheat
328 acres of wheat
83 acres of oats
360 acres of oats
60 acres of ra.peseeda
307 acres of ra.peseeda
78 acres of flax
384 acres of flax
103 acres of barley
380 acres of barley
Goal 1 Sound Economic Future
Goal 2 Own More

Goal 3 Have Enough to Earn a
Living

Goal U4 Good Health and Family
Well Being

- Goal 5 Retain Control of Farm

Goal 6 More Leisure
Labour Hiring
Land Rental

Economic Means

Unit

hours

acres
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Table 33 s' Description of Constraints Used in Production Decision

a‘Un:i.’c is one hundred dollars.

Models
Constraint Description of Constraint Unit
Numbexr _
1 Machinery Capital $
2 Building Capital $
3 Short Term Capital $
4 ILand , : acres
5 Labour Available Sept. 16-Oct. 30 hours
6 Iabour Available April 10-May 15 hours
7 Iabour Available May 16-June 15 hours
8 Labour Available June 16-August 15 hours
9 Iabour Available August 16~Sept. 15 hours
10 Hired Labour _hours
11 . Contribution to Goal 1 -
12 Contribution to Goal 2 -
13 Contribution to Goal 3 -
14 Contribution to Goal &4 -
15 Contribution to Goal 5 -
16 Contribution to Goal 6 -
17 Contribution to Economic Means $* 00®
18 (High)b Rapeseed Level Constraint acres

bGonstraint only appears in representative high income model., For
further information see page 125.
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Table 34§ Year 1 Imput-Output Coefficients Used in Representative
Low Income Production Decision Model

Constraint  Type  Right Hand " Activity Number

Number | Side 1 2 3 v
1 = 12694 ML 10295 4060 12363
2 = 3052 1172 1997 1136 1551
3 = 6574 3163 1144 3548 10343
4 P 306 ™ 328 8 300
5 = 423 31 75 30 69
6 P 397 21 517 48
7 e 2 31 %8 31 90
8 Zz 630 5 16 3 15
9 = 324 u3 207 52 246
10 = 0 % 38 95 351
11 = 0 ~.06 0 -0.11 0
12 = 0 .18 0 =17 0
13 = 0 =30 0 =33 0
14 = 0 -.18 0 =17 0
15 = 0 -2k 0 -1 0
16 < 0 .06 0 -t 0
17 0 97.054  388.06 60.71 204,23

N

Objective
Function Minimise 0 0 0 0
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Constraint Activity Number
Number 7 8 9 10 11 12 13
1 2321 12229 5219 14348 0 0 0
2 1510 2700 810 1432 0 0 0
3 2934 13273 3460 12271 0 0 0
I 78 384 103 380 0 0 0
5 19 77 27 87 0 0 0
6 20 54 14 61 0 0 0
7 25 119 34 114 0 0 0
8 b 19 6 19 0 0 0
9 49 223 78 274 0 0 0
10 42 244 o4 334 0 0 0
11 =07 0 ~.11 0 1 0 0
12 -1 0 =22 o o0 1 0
13 -e29 0 =33 0 0 0 1
14 -o21 0 -.11 0 0 0 0
15 -.21 0 -.1 0 0 0 0
16 -, 07 0 =1 0 0 0 0
17 43,204 224,410 75,036 281,770 0 0 0
Objective '
Function 0 0 0 0 =.11 -22 -e22
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Table 34 (continued)

Activity Number
16 17 18 19

15

E

Constraint

Number

25
-1

,- .-1

0

=35

=5
-1

10

11

12

13

1%

15

16

17
Objective
Function

-1

A

(3]
°
]

‘019 -IOL,' O 0

"022
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Table 35: Year 1 Input-Output Coefficients Used in Representative
High Income Production Decision Model

chgsb:?int Type Rigléx;dga.nd ) Act;vity Numger Y
1 = 12694 y¥1 10295 4060 12363
2 < 3052 1172 1997 1136 1551
3 < 657k 3163 11444 3548 10343
4 = 306 84 328 83 300
5 = 423 31 75 30 69
6 = 397 21 53 17 48
7 = 292 31 98 31 90
8 £ 630 5 16 3 15
9 = 324 43 207 52 246
10 = 0 96 384 95 351
11 =z 0 -l -35 -36 -33
12 = 0 ~06 =20 -1k -33
13 = 0 -.06 0 - 07 0
1% Z 0 -.19 -.20 =21 0
15 = 0 -13 -.05 -.21 0
16 <z 0 -.13 -20 0 -.33
17 = 0 97.054 388,057 60.706  244.23
18 = 100 0 0 0 0

Objective .- |

Function Minimise 0 0 0 0
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Constraint Activity Number
Number 5 6. .7 8 . 9 10 11
1 2990 10501 2321 12229 5219 14348 0
2 646 1268 1510 12700 810 1432 0
3 2001 8736 2934 13273 3460 12271 0
L 60 307 78 384 103 380 0
5 14 4y 19 77 27 87 0
6 7 68 20 54 14 61 0
7 20 89 25 119 34 114 0
8 2 9 L 19 6 19 0
9 %0 184 49 223 78 27k 0
10 .46 235 42 24 94 334 0
11 -425 . =5 =38 -4 =38 =5 1
12 -.08 -25  =.06 -.20  -,08 -425 0
13 0 0 0 -.10  -.04 0 0
1 -17 -25 =19 -.20  -,21 0 0
15 -.25 0 =19 -10 =13 0 0
16 -425 0 =.19 0 =17 -a25 0
17 60.126 324,714 43,204 224,41 75.036 281,77 0
18 60 307 78 384 o o0 0
Objective | ‘
Function 0 0 0 0 0 0 -37




217

Table 35 (continued)

Activity Number
14 is5 16 17 18 19

13

12

Constraint

Number

25
-1

=1

"005
_.35

_15

10

11

12
13
14
15
16
17
18

Objective
Function

=02 =27 =05 =12 0 0 ~354

-.17




APPENDIX 4

This appendix presents the precision estimates for the
sample results. These estimates are the standard errors of the
percentages and means given in the tables, and are given in brackets
below the sample results. All the data are from the survey carried

out in the study.
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Table 11A: Goal Orientations of Farmers: Wishes and Hopes¥*

L

Response Tow Medium High
Income Income Income
N=130 - N=39 N=34
essesesscessssPEYCONLescsnsvscasecscas
A. ECONOMIC

1, Sound Economic
Future

2, Own More (Money,
Land, etc.)

3. Better Commodity
Prices

L, Have Enough to
Barn Living

5. Other Economic
6. Total Economic

B. NON ECONOMIC
7+ Good Health
and Family

Well Being

8. Retain Control
of Farm

9. DMore Leisure

10. Other

10 25.6 i,
(5.5) (7.0) (8.5)
20 20.5 20.6
(7.3) (6.5) (6.9)
16.7 10.3 17.7
(6.8) (4.9) (6.6)
20 12.8 ‘ 2.9
(7.3) (5.4 (2.9)
20 20.5 32.4
(7.3) (6.5) (8.0)
(8.6) (7+4) (6.9)
20 25.6 32.4
(7:3) (7.0) (8.0)
16.7 20,5 5.9
(6.8) (6.5) (4.0)
3.3 747 14.7
(3.3) (4.3) (6.1)
23.3 25.6 20.6
(7.7) - (7.0) o (649)

*Percentage of Farmers giving the particular response.
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TAble 12A: Goal Orientations of Farlmersg Fears and Worries*

wm
Response Low Medium High
Income Inconme Incone

............pércénjb'.n..u-n-...

A. BECONOMIC
1. Cost Price 3.3 23.1 29.4
Squeeze (3.3) (6.8) (7.8)
2. General
Economic 30 23.1 32.4
Conditions (8.4) (6.8) (8.0)
30 LOSing Farm 260? 15.4 1108
Business (8.1) (5.8) (5.5)
4, Other Economic 20 23.1 17.7
(7.3) (6.8) (6.6)
B. NON ECONOMIC
5. Government
Control of 16.7 5.1 29.4
Agriculture (6.8) (3.5) (7.8)
6. None 23.3 15.14' 8.8
(7.7) (5.8) (4.9)
7, Other 13.3 30,8 32.4
(6.2) (7.4) (8.0)

*Percentage of Farmers giving the particular response.
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Table 13A: Occupational Values of Farmers*

Description Low Medium High
Income Income . Income

savees .".:'Avera.ge Scale Ratingio sseve

A. EXTRINSIC

1. Bconomic

Monetary 4.1 L2 3.9
(11,12,13) (0.49) (0.54) (0.62)
2. Economic
non-Monetary 3.6 3.8 4,9
(15,16) (0.29) (0.61) (0.77)
3. Economic
Overall 3.9 4,0 4.3
(11,12,13,15,16) - (0.31) (0.26) (0.38)
4, Effect of Luck 5.8 5.8" 6.8
(14) _ (1.06) (1.12) (0.96)
B. INTRINSIC
5. Achievement 4,0 4.0 3.7
(17,18,19,20,21) (0.24) (0.64) (0.36)
6. Affiliation 302 4.1 4,1
(22,23) (0.53) (0.34) (0.72)
7+ Influence 3.5 3.4 3¢5
(24,25,26) (0.24) (0.18) (0.46)
8. General 3.1 3.0 3.1
(27,28,29,30) (0.31) (0.21) (0.36)

*Based on disagree-agree scaling of statements 11 to 30 on question~
naire. Statements have been arranged in categories to derive
meaningful measures of occupational values: brackets give the
‘statements aggregated to form the category.

1Scza.le had 9 points~-from 1, strong agreement, to 9, strong
disagreement.




Table 14A: Occupational Values:

Occupational Rating*

Factoxr

Low

Income

Medium

Income

Factors that Prevented Lower

222

eyt
et

High
Income

A, Extrinsic

1. Income and love
of outdoors

2. Achievement
derived

3+ Influence
(own boss)

C. General
4, Persomal Liking
5. Good way of
(family) life
60 Other

tessssssesscapll ceNtesvvooencnns

20
(7.3)

20
(7.3)

53.3
(9.1)

13.
@2)

13.3
(6.2)

23,
)

20.5
(6.5)

12.8
(5.4)

51.3
(8.0)

20.5
(6.5)

20.5
(6.5)

30.8
(7.4)

20,6
(6.9)

*Based on answer to Question 32, per cent of farmers giving response.
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Table 15A: Aspiration and Satisfaction Scores for Farmers

Description Low Medium High
Income Income Income

esssssssecMean Ladder Leveleoeseos

ASPIRATION

1. Present Life Level 5.8 6.4 6.7
(0.8%) (0.53) (0.55)

2, Life Level in Five 6.1 6.6 7.3

Years (0.71) (0.96) (0.88)

OCCUPATIONAL

SATISFACTION

3. Present Level 7.4 8.0 8.6
(1.10) (0.72) (0.41)

1, Based on ladder levels 10--the best possible life (or occupation)
to O--the worst possible life (or occupation), given in Questions
10 to 31 of questionnaire.




Table 16A:

Percentage of Farmers Stating Different Uncertainty
Factors*

Factor Low Medium High
Income Income Income
c.coooooooo0¢percentooono-oou-couo

1. Weather 50 744 8.4
(9.1) (7.0) (6.5)

2. Commodity Price 50 48,7 52.9
Fluctuations (9.1) (8.0) (8.6)

3. Investment and 26.7 18.0 20.6
debt (8.1) (6.2) (6.9)

4, Diseases of 13.3 28.2 8.8
Livestock (6.2) (7.2) (4.9)

5. Physical Injury 10 18.0 8.8

and Health (545) (6.2) (4.9)

6+ Other 26-7 23.1 Ly,

*¥Answers to Question 34 of questionnaire.




Table 17As

W

Medium
Income

Response

Low
Income
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Percentage of Farmers Giving Different Responses
to Uncertainty*

High
Income

1,

2.

3.

4,

5e

Capital Rationing
Good Farm Management
Insurance

Planning and

Diversification

No Economic Action

2.0
(2.6)

13.3
(6.2)
3.3
(3.3)
10.0
(5:5)

60,0
(8.9)

12.8
(5.4)
12.8
(5.4)

2546
(7.0)

28,2
(7.2)

38.5
(7.8)

.............percent..n.noo.n..

11.8
(545)

29.4
(7.8)

2345
(7.3)

20.6
(6.9)

32.4
(8.0)

*Answers to Question 35 of questionnaire.




Table 18A; Farmers' Opinions of Decision Environment*

226

W—M—m

Description

Low
Income

Medium
Income

High
Income

1. Farmers Stating
Farming Risky

2. Tarmers Staing They
Understood the Free
Market System

3. Farmers Staing Free
Market System Works

-u.........-percen‘t...n......n

8647
(6.2)

87.2
(5.4)

25.6
(7.0)

43,6
(7.9)

88.2
(545)

' #Row 1 from Question 33, Row 2 from Question 36 and Row 3 from

Question 37,
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Table 19A: Age and Number of Children of Farmers1

Description Numbexr of Mean Age Mean Number
Respondents of Children of Children

Low Income 24 51,58 2.48

(2.82) (0.37)
Medium Income 27 Ul 3.62

(2.14) (0.38)
High Income 21 46,67 2.68

(2.60) (0.35)
All Farmers 72 47.47 2.97

(1.47) (0.22)
1

Based on a telephone interview of 72 of the respondents.




GLOSSARY OF PSYCHOLOGICAL TERMS

The following is a glossary of psychological and social
psychological terms used in the thesis. At the end of the glossary
references are given to some of the literature dealing with the
meaning of terms used in the social sciences.

affect. A broad class of mental processes, including feeling,
emotion, moods and temperament.

affiliation. A state of legal, formal or cooperative relationship
between two or more organised social groups; or the process of
establishing same.

aggression. A hostile act intended to harm a person or object,
often the result of frustration, or the desire or tendency to
perform hostile acts.

attitude. An orientation toward certain objects or situations that
is emotionally toned and relatively persistent. It may be
regarded as a specific expression of a value or belief.

differentiation. The change in the psychological field from
homogeneity to heterogenity. (Lewin) The organisation of the
psychological field into regions such as the past, the present
and the future, and into levels of reality and unreality. There
is also the application of intelligence to one's learning
experience. Dedifferentiation takes place when the disparate
parts return to a condition of balance and homogeneity.

emotion. A complex reaction involving a high level of activation
and visceral changes, and accompanied by strong feelings, or
affective states.

fixation. A persistent mode of behaviour which has outlived its
usefulness or has become inappropriate.

frustration.:s An:unpleasantrstate of tension, anxiety and heightened
sympathetic activity resulting from blockage or thwarting of goal
directed behaviour.

goals. The end result towards which the organization is striving.

(Adler) An objective such as success, towards which the individual

strives and which determines his life style.

goal~-directed behaviour. Behaviour which is interpretable only in
terms of the organism's seeking a goal.

goal orientation. The condition of being directed toward a goal.
228
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gratification. The pleasant state immediately following drive
reduction or the achievement of a desire.

influence. A characteristic of persons in power who utilise their
position in order to gain favours for themselves or others, or to
change the course of events.

instrumental. Pertaining to a form of behaviour in which the
subject's response is a means to an end.

level of aspiration. The maximum goal, either general or specific,
that a person strives to attain at any given time. For example, a
student with a motivation for only average achievement may be
satisfied with a "C" average, whereas another "(C" average student,
whose level of aspiration is to obtain an "A" may very well be
miserable.

life space. The totality of the individual existing in his perceived
~environment: (both psychologi¢alrdnd physitdl ) at any giveh time.

motivation. A variable which is used to account for factors within
an organism which arouse, maintain and channel behaviour toward a
goal,.

personality. The distinctively different characteristic or sum total
of a person including his behaviour, character traits (honesty,
loyalty, etc.), physical appearance, and individual and social modes
of adjustment.

regression. A reversion to less mature or less realistic modes of
response in attempting to escape from responsibility, stress and
anxiety and to allow for self indulgence.

repression. The forceful ejection from consciousness of impulses,
memories or experiences that are painful or shameful and generate a
high level of anxiety.

tension. The experience of anxiety, discomfort and restlessness and
the bodily and emotional changes that occur concomitantly. (Lewin)
The distance between a motive and its goal.

Thematic Apperception Test (TAT). A semi-projective test developed by
Murray in 1943, consisting of a set of ambiguous black and white
picture cards, providing two series of ten each for boys, girls,
men and women, to which the subject responds by creating a story.
The story themes are considered as expressions of deeply hidden
personality needs and reveal to the trained interpreter some of the
dominant drives, emotions and personality conflicts on a somewhat
conscious level. Scoring is complicated.

values., An individual or collective conception of that which is
desirable. This conception usually has both emotional and symbolic
components. Values may range from those that are subjectively
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meaningful to a given individual to those that are shared cultural
norms. They influence the selection of means and ends of action, and
they serve as criteria by which objects or actions are evaluated.
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