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ABSTRACT

Through législation introduced in 1965 a new insti-
tutional settiné w;s established for the daify industry in
Oﬁtariq. This legislation, known as The Milk Act 1965, pro-
vided for the formation of the Milk ¢ommission of Ontario and
the Ontario Milk Marketing Board, Since its.formation the
Marketing Board has played.an important role in restfucturing'
the dairj’industry and producing a shift in the location of
fluid milk production in Southern Ontario. '

:The analysis of regional data showed that over the six
year ﬁeriod from June 1968 to June 1974, the combination of
high attrition rates among reguiar fluid milk producérs ané
their replacement by new shippers in more outlying areas had
increased the distance that fluid milk was being transported.
High land values contriﬁuted to the rapid attrition of fluid
milk- producers in the more ufbanized areas, At the same time
the programmes of the Board such as price and transportation
pooling, quota negotiability and the grad\gted entry of indus-
trial producers into the fluid milk market were having an
impacﬁ. The net effect of these economic and institutional
factors was to produce a shift in fluid milk production to
locations more &igtant from the primary Toronto’markét.

Because of the importance of the graduate entrant milk

producer or new fluid milk shipper in this regional suppl&
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ghift, attention focused on this group of producers. Based
"on the location of graduate entrant milk producers over the
1968 to 1972 period, two sample study ‘areas were selected.

A random sample of 200 graduafe'entrant milk proqqufs in the
two areas were selected for interviewing. The concentration
of graduate entrant milk producers in Eastern and Western
Ontario made some regional comparisons possible.

In terms of fluid milk quota holdings, dairy herd
management levels and écpes in corn in 1973, there were no
significant differencesl ‘Eastern Ontario was characterizéd
by significantly larger industrial milk quotas, milking herds,
farms and percentage income derived from milk sales. On the
other hand, Western Ontario was distinctive in having éignifi-
cantly larger milking herd averages and incémes from milk
sales. (

\ Herd enlargement behaviour among the random sample of

graduate entrant milk producers was related to personal,

management, and farm characteristics in a series of predictive

multiple regression models. Throughout the analysis . the
‘economic variables, herd size and farm size in 1968, accounted
for the greatest variation in the dependent variable, This.
was not enfirely‘unexpected,ior in previous studies milking
herd size was an important &redictoryvariable. However, tﬁe
inverse relationshfp between herd enlafgement and milkiﬁg

herd size in 1968 was not evident in ﬁ}eyious studies, The

—~— 7
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presence of fluid milk quota purchases in a number of the
cases reflected the importance of the institutional factor'
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in farm level ad justment., The positive relationship between
herd enlargement and land additions reflects the ippértance
of available land resources for dairy herd expgnsikn. The .
role of immigrant Dutch dairymen was significant in account-
ing for herd expansion in Western Ontario.

The highest level ‘of explanation was obtained in the
Easte;n Ontario cases indicating that the models were most
suitable in an area where dairying was the dominant agri-

cultural activity.
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CHAPTER 1

INTRODUCTION
The Problem

Agricunltural adjustment is norﬁally a slow continuous-
process. Occasionally, becausé of a restriction on adjustl
ment in the past, a new institutional setting, the nagure of
the change, and economic factors, the change is accelerated
and marked by a distinctive spatial pattern. This appears
to have been the case with the dairy industry-in Southern
Ontario since 1968. The application of a geographical
appgpach to the problem of adjustment in the dairy industry
can provide‘answers to .a number of questions related to the
process éfechange at both the macro and micro levels.

A new Milk Act for Ontario was legislated in 1965 as
a result of the recommendations of the Report 6f}the Ontario
'hilk Industry Inquiry Committee. This Act provided for the
establishment of the Milk Commission of Ontario and the
Ontario Milk Marketing Board. The Commission was given
responsibility for administering the Act, while the Board
was granted authority to purchase, transport, and sell milk.
With these powers, the Ontario Milk Marketing Board was able

to initiate a number of programmes which were to have a

1
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major role to pl in restructuring the dairy industry.

y

While the policies of the producer controlled

Marketing Board have been instrumental in permitting adjust-

ment, their impact cannot be isolated from economic forces
such as the cost-price squeeze. However, the institutional
setting and the ecgnomic factor are basic to an understand-
ing of thé several adjustments examined in this thesis.
The adjustments examined in this study are threefold: (1)
a major exit of producers from the dairy industry; (2) a
marked shift from the industrial to the fluid milk market,
permitted under the graduate entrant programme; and (3)
herd eﬁlargement, resulting in greater dependence on dairy-
ing as a source of farm income. Thé first two changes are
examined at the macro-level, the last one at the micro- f
level. The base year for assessing the adjustments at both
the regional and farm levels is 1968. :
Emphasis in the study is on those producer; who have
remained in dairying and have made the latter two adjust-
ments. More specifically, the new fluia milk producersl who

have transferred from the industrial to the fluid milk

market have been selected for a detailed study of herd’

A

lThese producers are referred to as graduate: entrant
producers. The term is derived from the fact that these
milk producers transfer to the fluid milk market in a
gradual manner, 'receiving 20 per cent of their free quota
allotment in September of the first year, 40 per cent in the
second year ... until at the beginning of the fifth year

. they have received their full quota allotment.

s



enlargement behaviour. These producers ére playing a role
of growing importance and will be a key group in the future
of the dairy industry in Southern Ontario.

The purpose of this thesis is to examine agricultural/
adjustment in dairying at both the macro or county level and
.tbe ﬁicro or farm level. Attention at the regional level
is .on describing and accounting for changes in market
orientation and number of producers. Adjustments at the
micro level, measured in terms 6f herd enlargement over the
1968 to 1973 period, will be related to personal, manage-
ment, and farm cha{acteristics in a predictive model.

There aré a number of compelling reasons for a study
of this type. First, many previous studies have concen-
trated on the macro level without any attempt\to relate
changes at this level to the micro lével. The  primary
‘fodUS in this study is on herd enlargement at the farm level.
Becausé herd enlargement results in milk supply increases,
this study is particularly important during the current J
period of declining milk production. However, the regional
changes are also considered in order to provide background
for the farm level adjustments. |

Second, the significance of the(institutional factor

in facilitating agricultural adjustment will be emphasized.

The role of institutional factors in restricting adjustment '

%



in the dairy industry of Southern California has been
noted.l One can hypothesize that recent changes in the
ins}itutional setting in Ontario haé accelerated the
regional adjustments in the supply pattern for fluid milk.
Furthermore, Marketing Board policies such as quota negoti-
ability may have a bearing on herd expahsion behaviour at
the farm level. '

Third, by looking at~the farm adjustments a better

understanding of the complex factors associ

7 -

ated Yith change
will be gained and an increased knowledge of producer be-
haviour will resuitT Conneman noted that: "Characteristics
of the operator such as age, education, and family composi-
tion may be as important as land, labour and capital in
determining output response."2 Through the inclusion of

some of these variables in the predictive model, it will be

possible to assess their influence on herd-enlargement '

' behaviour.

Finally, by selecting a sample of graduate entrant

producers in Eastern and Western Ontario, the basis for a

Ay

comparison of dairy operations in widely different physical

lGordon J. Fielding, "The Los Angeles Milkshed: A
Study of the Political F&ctor in Agriculture," Geographical
Review, Vol. 44, 1964, pp. 1 - 1l2.

2G.J. Conneman, A Methodological Study of Represen-
tative Farm Groups and Alternative Methods of Analyzing and
Projecting Changes in Milk Production, Unpublished Ph.d.
thesis, Pennsylvania State University, 1967, p.63.
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environments has been established. This will lead to a
further understanding of the'importancg of land capability

and its relationship to farm level adjustments.
Contributions of Current Research

Although there is no attempt to establish any
general theogy of agricqltural adjustment in this study, a
number of important cénjributions are made. Through
‘emphasizing the role of a specific factor, such as the
.institutional setting, and by formulating the problem with
generalization in mind, a better basis may be estabilished
for future theoretical development.

The recent reorganization of the dairy industry in
Ontario offers a good opportunity to assess the'role of the
-institutional factor in agricultural adjustment. Through
mapping the farm location of all industrial milk producers
transferring to the fluid milk market over the 1968 ‘to 1972
period, a detailed record of the spatial pattern is pro-
vided. This has utility for stratified areal sampling, and
through annual updating canvﬁe useful in‘monitoring dairy
industry adjustment. When. this pattern is examined in
conjunction with the pattern of attrition among dairy pro-
ducers, it is possible to identify those areas which will
play a more important role in theldairy industry in the

future.

ls
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Through the reﬁéval of locational cbnskraints in the
form‘of restricted market access, and variations in market
price and transportation costs, £he Ontario Milk Marketing
Board provided the basis for a major location shift in the
supply of fluid nilk in Southern Ontario. In establishing
a uniform price and transportation rate for producers
throughout Southern Ontario, the Marketing Boara eliminated
the two keyﬂfactors which can impact agricultural land-use
patterns. This in effect made‘Southern Ontario a uniform
plain with‘respect to milk market price and per unit trans-
p&rtation éosts. Under these conditions, two adjustment
possibilities appear: (1) greateﬁsspecialization and an
increase in the size of dairy operations in the high land
value areas; and (2) a shift of fluid milk production to
., more distant locations where lerr land values prevaﬁl.

fhe role of‘the institutional factor can also be
assegsed at the farm level for the purchase of fluid milk
quota has come about as a result of the Marketing Board's
quota negotiability policy. Since the purchase of fluid
milk quota enables the producer to obtain a higher price
for his total milk production, such purchases may reflect
thg/highen economic aspiratioﬁs of these producers. In
addition, quota purchasing behaviour may be positi&ely
associated with herd enlargement, and together may provide
an indication of the competitive position of the daiyy

-

enterprise in the overall farm operation. This in turn

L
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can have implications for land-use decisions and the appear-
ance of the cultural 1an§§§§pe.

In looking at herd-enlargement, attention is on one
of thé means of increasing milk supply. The idéntification
of factors associated with herd enlargement is particularly-
important during this period of declining milk production
and could have policy implications. More specifically, the
identification of factors associated with herd enlargement

behaviour could be useful in selecting target groups for

Provincial Government policies and programmes designed to.

-

increase milk production. ~

v’

The selection of independent variables was made with-
the objective of including a number of personal characteris-
tics of the farm operator and.a measurement of dairy herd
management ability. In the review of lite;ature, frequent
reference was made to the importance of the managerial
aspect and the difficulties aﬁsociated with its measurement.
Thus the use of a new measurement of herd management ability
is considered to be one of the contributions of this study.
The gel test, averaged over a period of one year, has been
selected as an index of management in this studi. This
particular statistic is available on a monthly basis from

a central testing lab and may be indirectly related to milk

production and income from milk sales.,

.
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Thesis Overview

A review of literature on regional and farm-level
a%;z;tments is undertaken in chapter two. Recent ﬁon—
geographical and geographical works are emphasized. Chapter
three examines the role of the institutional setting in

the Ontario dairy industry. Problems:'giving rise to the
changes of the mid-1960's are first examined. This is
followed by a discussion of the reorganization of the in-
dustry, the function of milk quotas and pricing and the role
of the Canadian Dairy Commission. The methodology employed
in the study is the subject of chapter four. Attention is
given to the measurement of variables, the collection‘of
data and the techniqués of analysis.

Background for the farm-level adjustments is pro-
vided by looking at regional adjustments in producer numbers
over a six year period. The importance of the graduate
entrant programme in bringing about changes in the pattern
of fluid milk production and the number of industrial milk
producers becomes clear in chapter five. A predictive
multiple regression model, using herd enlargement since 1968
as the dependen£ variable, is developed in chapter six.
Attention is‘on relating chgnges in the dependent or response

variable to a number of socio-economic and managerial

\



characteristics of the farm operatonf//fg;/:;;:lts and

findings from the study are summarized in chapter seven.

4



CHAPTER 2

REVIEW OF LITERATURE ON ADJUSTMENT
IN THE DAIRY INDUSTRY

Introduction

The'purpose of this chapter is to review the relevant
literature on adjustment in the dairy industry. This topic
has been the subject of study by geographers, economists,
agricultural economists, and sociologists. Themes, analyt-
ical-procedures, and scale of study have varied accordingly.
In this review, special attention is giveézto the model or
analytical procedure employed, and the identification of
factors contributing to, or involved in, the process of
change.

Initial emphasis is on the contributi!ns of other
. <
disciplines in the field of agricultural adjustment within
the dairy industry. Geographical studies are then reviewed.

Finally, the contribution of, previous work on agricultural

adjustments in the dairy industry is summarized.
Non-geographical Contributions

lpne analytical procedure commonly used in studies of

agricultural adjustment is the linear programming model.

10
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The purﬁose of the analysis is to idéntify an optimal pat-
tern of flow, or location of production and processing
facilities in order to minimize costs or maximize profits.
Snodgrass and Frenchl examined the problem of interregional
cémpetition in the dairy industry in the United States using
a series of linear programming models. One of the specific
objectives of the study was "to solve with use of linear
programming models, the optimal resource pattern for moving
dairy products from surplus to deficit areas, location of
processing firms, and location of production."2 The optimal
pattern was then compared to the existing pattern in order
to point out the'degree of differencg. From these differ-
ences, it was possible to indicate the adjustments necessary
to reduce the misallocation of resources in the dairy
industry. .

The basic data input used to determine the optimal
resource distribution consisted of production and.trans-
portation costs for the regions identified in ﬁhe model.
Thus economic considerations were paramount in determining

the desired industry adjustments necessary to minimize

1Milton M. Snodgrass and Charles E. French, Linear
Programmlng Approach to the Study of Interreglonal
Competition in Dairving, Purdue Unlver51ty, Agricultural
Experiment Station, 1958.

21bid, p. 4.
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total industry costs. However, the authors noted in their
summary that: "the aFcuracy'bf the findings of this studyJ
and their subsequent use are limited more by inadequate
data than by anal?tical procedure or model."l

The linear programming model has been applied to the
Ontario dairy industry2 with the oﬁjective of the analysis
ﬁeing to develop an optimal pattern of movement for fluid
milk. In'both Ontario studies, findings were that the
actual and optima% patterns were quite similar. Conse-
quently, it was concluded that ratiocnality, defined in terms
of cost minimization, prevailed‘in the location and trans-
portation of fluid milk.

Another approach to the study of adjustment in the
dairy .industry is to attempt to predict the rate of
structural change, using Markov Chain processes. Markov
Chain analysis provides a forecast, based on projecting the
rate of change that occurred over some period in the past
into the fgture. As a result, it does not make allowan;e

for changes in the forces which produced a particular rate

——

Yibid, p. 2.

2see for example: G.S. Nelson, An Analysis of the
Efficiency of Fluid Milk Flows in Central and Western
Ontario, Unpublished M.Sc. thesis, University of Guelph,
1967; and George R. Grant, Roy McCulloch, and Dale
Dilamarter, Perspective on Milk ‘Supplies from Central
Ontario, Economics Branch, Ontario Ministry of Agriculture
and Food, Toronto, 1972.
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of change in the past. In addition, the technigue does
not explain the factors which underlie or)produce the
change. Typically, changing herd size or farm numbers are
used as an index of structural change in the dairy industry.
"Furniss and Gustafsson1 used census data on changes
in herd size distribution of census farms over the 1961 to
1966 period to eétgblish probabilities of change for the
various herd size categories. These probabilities were
then used in order to estimate the number of census farms
with milk cows in 1971 and 1981. These estimates were made
for Canada as a whole, as well as for Ontario and Quebec.
The authors add their own note of caution, stating that:
"the accuracy of these projections ... will dé&end upon how
realistic the change from 1961 to 1966 is as an estimator
of future farm growth or decline."2
In the.case of Ontario, the 1971 projection for the

3 This over-

number of farms with milking cows was 39,586.
estimates the 1971 census figure of 35,053 by 5,533 farms
or 12.93 pexr cent. Consequently, it can be concluded that

the rate of adjustment from 1961 to 1966 has accelerated

-

lI.F. Furniss and Bengt Gustafsson, "Projecting
Canadian Dairy Farm Structure Using Markov Processes,"
Canadian Journal of Agricultural Economics, Vol. 16
(1968), pp. 64 - 78.

21pid, p. 71.

31bid, p. 73.
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4
over the 1966 to 1971 period.

Markov Chain' analysis can also be applied at the
farm level when producer panel data are available.l However,
the same basic problem was noted in the following statement:
"The data presented seem to indicate that the basic prob-
abilities changed even over a relatively short period of_
time. Thus, the period of time for which the transition
probabilities are valid is open to question."2

A major theme in éhe literatﬁre on adjustment in the
dairy industry is that of adoption or rejection of modern
technology and management practiceé. Although rural soci-
ology has dominated the work in this field, other dis-
ciplines have made important pontributions as well. A
study on the communication and acceptance-of recommendéd
farm practices among dairy'farmers in Australia was under-
taken by Wilkening, Tully, and Presser.3 The authors

examined the social and psychological characteristics of

1 .

A producer panel consists of a group of farmers
questioned and revisited over time to determine the adjust-
ments that are taking place and the factors associated with
the adjustment. :

_2G.J. Conneman, A Methodological Study of Represen-
tative Farm Groups and Alternative Methods of .Analyzing and
Projecting Changes in Milk Production, Unpublished Ph.D.
thesis, Pennsylvania State University, 1967, p. 154.

3E A. Wilkening, Joan Tully, and Hartley Presser,
"Communication and Acceptance of Recommended Farm Practices
amohg Dairy Farmers of Northern Victoria," Rural Sociology,
Vol.27 (1962) pp. 116 - 197.
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farmers and the role of management factors as they affected
the adoption of different types of farm practices.

The study noted that there was no single overall
measure of managerial skill. However, attempts were made
at measuring management by (1) an index of record keeping,
and (2) the method of deciding on major improvements.
Examingzion of the association between management items and
the adoption of technical practices revealed no statis-
tically significant results, leading the authors to conclude
that the attempt to arrive at a general measure of maﬁig
gerial skill was unsuccessful.l

In the Canadian context, Verner and Gubbels2 under-
took a study of one hundred dairy farmers in the Lower
Fraser Valley. A primary objective in the research was to
relate the role of socio-economic characteristics and
information-seeking behaviour to the adoption of ten in-
novations considered necessary for successful dairy farﬁing.
Every producer in the sample was assignéd a score for each
reported stage in the adoption process for each of the ten
innovations, resulting in a composite measure of adoption.

Through the use of Partial Correlation Coefficients, it was

lrpid, p. 117.

2Coolig Verner and Peter M. Gubbels, The Adoption of
Innovations by Dairy Farm Operators in the Lower Fraser
Valley, Agricultural Research Council of Canada, Paper No.
11, 1967.
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possible Eo identify statistically significant associations
between the composite adoption score and the socio-economic
and information-seeking characteristics of the dairy
farmers.l

Ethnic influences were examined as a separate topic.
Although no statistically significant association was evi-
dent between the sdoption score and the ethnic groups, some
significant differences were noted among the ethnic groups.
The manner in which the Dutch dairy farmers were different
was of special interest. Verner and Gubbels reported that:2
(1) the Dutch farmers reported higher par£icipation in adult
education courses in agriculture and significantly more in-
dicated they enjoyed dairying very much; (2) Dutch farmers
had higher dgily milk guotas and sold more milk annually;
(35 mbre of the farmers from other countries had immigrated
prior to 1945, while more of those born in the Netherlands
came after 1946; (4) farmers from other countries hired no
farm labour and used more unpaia family labour, while native
born farmers used less unpaid family labour and hired more
farm labour; and (5) immigrants from other countries re-
ported no income frqm other sources, while native born

. \

farmers reported more income from other. sources. It is ex-

pected that some of these differences may manifest them-

lrpia, pp. 15 - 20.

2Ibid,{p. 24, : e

'
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selves in greater milking herd expansion.

Agricultural economi$ts have also been involveg in
the study of the adoption of modern dairy practices. The
emphasis in these studies was on the association between
the adoption of these practices and production factors.
Instead of concentrating on a small random sample, both of
the studies discussed used mail gquestionnaires for data
collection. In the earlier study, W. James Whitel undertook
a mail survey of more than 76,000 Canadian manufacturing
milk and cream producers. The objective of the study was to
indicate the association between six modern dairy practices
and seven farm characteristics. Correlation analysis was
used for this purposel ‘The results showed that the adoption
of such technology as bulk tanks and pipeline milkers was
influenced by the number of cows milking, the share of income
received from dairy sales, the type of market to which the
milk was sold, investment in land and buildings, and the age
of the farm operator.2 |

More recently, Sahi3 collected some 51,000 mail

lw. James White, "The Adoption of ‘Modern Daigg
Practices," Canadian Journal of Agricultural Economics,
Vol. 16 (1968), pp. 29 - 39.

2

Ibid, p. 29.

3R.K. Sahi, Structural and Technological Change in
the Dairy Industry, Economics Branch, Agriculture Canada,

‘Ottawa, 1973.



18

questionnaires and used a more refined technigue to look
at the same problem. In this study, the author assigned
different weights to the adoption of certain practices to
calculate an index Qf adoption. Using the adoétion index
as a dependent variable in" a multiple regression model,
Sahi r;iated adoption to six farm and farm operatgr char-
acteristics. The independent or predictor variables in
this study were: the level of dependence on dairy income,
the age of the operator, the education of the operaéor,
the value of farm assets, the herd siée, and production per
cow. Separate models were run for the cream, manufacturing
milk and fluid sectors, Although the majority of indepen~
dent variables were significant in each of the models, herd
size was the strongest variable in all of the mbdels.l
Another approach to the study of adjustment in the
dairy industry involves analxsis of supply response. This
approach is most readily identified with agricultural
economics. In the past, these studies have stressed time-
series analysis of aggregate data. However, more recent
work has showh a shift to the use of individual farm units
and producer panel data. This‘has made it possible to re-

late individual response to changes in aggregate supply.

In one such study, Conneman2 attempted to project milk

ltbid, p. 68.

2Conneman, A Methodological Study of Representative
Farm Groups.
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supply increases using both Markov Chain process and mul-
tiple regression analysis. Although Conneman and othersl

. have emphasized the importance of nopn-physical variables in
determining supply-response, the problem becomes one of
measuring factors such as managerial ability. This is the
same problem that Wilkening and others encountered in their
study of the dairy industry in Australia.2

The work by Conneman is of special interest because

of his use of a prédictive model employing farm level data.
The multiple regression model using the stepwise procedure
is one of the analytical techniques that Conneman used in
this study. Change in milk production over tﬁe 1960 to
1964 period, measured in both absolute and percentage terms,
is the response variable in the model. Although Conneman
acknbwledges the importance of the personal characteristics\\,
of the farm operator in supply-response decisions, the
selection of independent variables reflects an economic
orientation, (table 2 - 1l). Two considerations apparently

entered into the selection of these independent variables:

.
H
4

(1) the hypothesized relationship with the dependent

variable; and (2) their ease of guantification.

\

1Harold 0. Carter, "Representative Farms - Guides for
Decision Making," Journal of Farm Economics, Vol. 45 (1963)
pp. 1448 - 55; and James S. Plaxico, and Luther G. Tweeten,
"Representative Farms for Policy and Projection Research,"
Journal of Farm Economics, Vol. 45 (1963) pp. 1458 - 65.

2Wilkening et al, "Communication and Acceptance,"”
pp. 191 - 96.
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TABLE 2 - 1

VARIABLES UTILIZED BY CONNEMAN IN
MULTIPLE REGRESSION MODELS 1

Dependent Variable

Y =

absolute change in milk production between 1960 - 61
and 1963 - 64

percentage change in milk production between |1960 - 61
and 1963 - 64 ’

Independent Variables

crop acres operated (owned and rented) in June 1960

pounds of milk sold per cow during the 1960 - 61
production year

number of crop acres per cow in 1960 season

net price per cwt. received for milk between
1960.- 61 and 1963 - 64 in dollars

barn capacity in June 1960 (number of stalls)

change in net price per cwt. received for milk
between 1960 - 61 and 1963 - 64 in dollars

size of labour force in the 1960 - 61 period (in
annual man equivalents: total months of labour/12)

~age of operator in June 1960

index of mechanization in June 1960
b

method of delivering milk (bulk or can) in period
1960 - 1964 (bulk variable - dummy: 1 if yes, 0 if
no) .

number of cows in June 1960

lG.J. Conneman, A Methodological Study of Representa-

tive Farm Groups and Alternative Methods of Analyzing and .
Projecting Changes in Milk Production, Unpublished Ph.D.
thesis, Pennsylvania State University, 1967, p. 160.
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A number of regression models were developed in which
the farm groups were selected on the basis of region, milk
market, size of operation, and type of Operation.l Absolute
and percentage change in milk production were considered for
each of the farm groupings. The results of the various
models showed that the independent variables in the equations
explained a relatively small portion of the change in milk
production over the study period. One of the reasons for
this low level of explanation may have been provided by the
author when he noted that: "For individual farms, change
is frequently dominated by personal characteristics."2 The
only such variable included in the model was the age of the
farm operator. The comments by Plaxico and Tweeten must be
considered relevant in this context for they observed that:

"Over the years, farm management research has shown

that nonphysical (i.e. human, institutional, etc.)

variables have a profound impact on farm orgahiza-
tion, production efficiency and earnings. For
example, there is ample evidence that the level of
managerial skill possessed by the operator is an
important variable .... Unfortunately, it is
difficult to quantify several of the nonphysical

variables mentioned and even more difficult to de-
termine their distribution within a pooulation."3

- ~

lClassified as exit farms, entry farms, and con-
tinuous farms, depending on whether the farms had ceased
milk production during the 1960 - 64 period, began milk
production during this period or were in continuous pro-
duction over the entire period.

2Conneman, A Methodolegical Study of Representative
Farm Groups, pp. 214 - 15.

3Plaxico and Tweeten, Representative Farms, p. 1463.



Undoubtedly, this consideration provides a partial explana-
tion for Conneman's emphasis on the economic and size-

related independent variables.
Geographical Contributions

The earlier work on adjustment in the dairy industry
stressed a combination of a descriptive and regional ap-
proach. Typical of this approacﬂgas the work of Loyal
Durand Jr.l in his study of dairying in the North Country
of New York State. The author traced the adjustments which
have occurred in this area since 1800. Durand identified
several eras over this time period and related production
and processing changes to factors such as increased com-
petition from other regions, changing export markets, and
changing technology.

Regional trends in the milk industry of England and
Wales over the period 1933 to 1955 was the subject of work
by Simpson.2 Through the mapping and description of trends

in dairy cattle numbers, and milk sales per acre, the

author established the' regional pattern of adjustment in

lLoyal Durand Jr. "The Historical and Economic
Geography of Dairying in the North Country of New York
State."” Geographical Review, Vol. 57 (1967) pp. 24 - 47.

2E.S. Simpson, "Milk Production in England and Wales,"
Geographical Review, Vol. 49 (1959) pp. 95 - 11l1.
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the dairy industry. The author relates these changes to a
series of policy éeqisions made by the Marketing Board "and
points out the importance of the institutional factor in
promoting adjustments in the dairy industry. This study 1is
barticularly relevant to the Ontario situation for the
marketing system introduced in Ontario was pa£terned after
the British system. F

Fielding also examined the role of the institutional
factor in the dairy industry of Southern California.l The
autho£ focused on the interregional competition between two
milksheds for the Los Angeles market. Through the use of
area price fixing and the allocation of milk-to different
classes of utilization and price, the region with the lowest
overall production and marketing costs was prevented from
effectively competing for the market. @éelding concluded
that by institutionally directed pricing and restrictive
land use zoning favouring dairy enclaves, the higher cost
2

production area was maintaining its market advantage.

In a recent study, Frederic3 attempted to establish

v

lGordon J. Fielding, "The Los Angeles Milkshed: A
Study of the Political Factor in Agrlculture,"Geographlcal
Review, Vol. 44 (1964) pp. 1 - 12.
N
2Ibid, p.- 1.

3paul B. Frederic, An Analysis of Spatial Disappear-
ance: The Case of Dairying in a Cash Grain Region, Un-
published Ph.D. thesis, University of Illinocis at Urbana-
Champaign, 1973.

I,
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if spatial regularities existed in the disappearanée of a
form of behaviour as it does in the adoption of innovations.
The abandonment of dairying in a césh grain area in East
Central Illinois was used as a case study. One aspect of
the research involved identifying the farm and farm operator
characteristics that best distinguish between units that
continued in dairying from those that abandoned it. Mul-
tiple stepwise7discriminant analysis was used for this
purpose. The conclusion Feached from the analysis was:

"In general, dairy farmers with units that have a low tech-
nological level, who perceive fair cow prices to be low,
who do not own most of the land they farm, and who have a
small herd have a fairly itigh probability of dropping milk

production."l

With respect to the motivation for shifting
out of dairying, the author noted that the relative profit-
ability o?gcash crops in East Central Illinois attractgd a
substantiéi number of farmers away from milk production.2
The work by Horner3 on changes in the dairy industry

of Southern Ontario provides another example of the his-

torical approach to the study of agricultural adjustment.

\

\

lrpid, p. 141.
21pbid, p. 139. .
3John Horner, Changing Patterns in the Production

and Utilization of Milk in Southern Ontario, Unpublished
M.A. thesis, University of Toronto, 1967.
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The purpose of the study was: "to determine as accurately
as possible, the spatial dpatterns and changes which occurred
in the production and utilization of milk between 1910 and
1961."l Horner used Lorenz curves to show changes in con-
centration of production over time and in addition, mapped
the changing spatial patterns. An explanation of these
patterns and their changes over time was also undertaken.
One of the conclusions reached in the study was that
a strong positive correlation existed between the production
of fluid milk and land and building values.2 As the highest
land and building values were in-the vicinity of Toronto,
this reflected the market-oriented nature of the fluid milk
industry in the early 1960's. However, Horner noted that
there was a trend towards a more dispersed pattern of fluid
milk production resulting from the movement of fluid milk
shippers to locations more distant from the Toronto market.3
The author attributed this trend to fluid milk producers
who were capitalizing on the land values in the immediate

Toronto area by selling their farms, but continuing in milk

production at locations more distant to the market. The

Ibid, p. 29.
21pid, p. 108.  \

31bid, pp. 109 - 110.
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. t
recent study by Maas and Reeds1 on farmer-migration within
the Toronto-Centred Region focused on this migration and ‘
behaviour pattern among dairy farmers.

Although Horner's work was completed before the pro-
.grammes of the Ontario Milk Marketing Board were implemented,
the author could foresee the direction of future adjust-
ments: ..."there could be a substantial shift in milk:pro—
duction from the more productive land towards that with
fe&er alternative opportunities."2 Horner attributed this
expectéd shift in milk production patterns to two factors:
(1) un@er the pfice—pooling programme regulaf fluid milk
producers would receive léss money for theif milk and would
cease production; and (2) the transportation pooling
arrangement would remove the locational constraints from
fluid milk production at more distant locations resulting
in greatexr production in these areas. The mapping of
regioﬁél adjustments in the dairy industry of Southern
Ontario since 1968 indicates £hat this has in fact occurred

and will continue under the present institutional setting.

lD.R. Maas and L.G. Reeds, Farmer-Migration Within
the Toronto—-Centred Region: Research in Progress on
Migration pifferentials, McMaster University, Department
of Geography, 1972.

2Horner, Changlng RPatterns in the Production,
pp. 117 - 18. .
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Previous Contributions

From the review of literature on adjustment in the
dairy*industry, one cannot identify a general thgor?
accounting for agricultural adjustment. Two things do
emerge: (l) an inventory of analytical tools that can be
utilized to deal with thé problem of adjustment; and (2)
the identification of a wide variety of variables associated
with adjustment in the dairy._industry. The literature can

generally be grouped ihto regional or farm level studies,

although some work such\as the|studies by Conneman and

Frederic attempt to deal wi he problem at both levels.

At the macro level, the focus is on regional and
industry change and on interregional competition, with data
typically coming from census material, government agencies,
or in some cases from the use of mail gquestionnaires.
Linear programminé, Markov Chain processes, and multiple
regression techniques have all been d;ilized in the analysis
of the data.

The micro-level studies have been concerned with two
themes: (1) the acceptance and ¢iffusion of production-
increasing technology; and (2) gupply response at the farm
level. In distinguishing b&tween these two approaches, one
must recognize the implicit assumption that the adoptibon of

L4

modern technology and enlargement of productive capacity
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are causally related. However, in both types of .studies,

the literature has emphasized the identification and asso-

ciation of the variables influencing adjustment. Table e
2 - 2 indicates the range of variables associated wiEB///////
/

farm-level adjustment: in the dairy industryf“/fgris from
this range of variab%es that tﬁéiindependent variables
used in this study have been selected. ‘fhe techniques of
analysis for dealing with farm-level adjustments have

ranged from simple and multiple regression analysis to

discriminant analysis and the use of Markov Chain processes.
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TABLE 2 - 2 29

FACTORS ASSOCIﬁTE5/WITH DAIRY FARM ADJUSTMENTl

Type of Adjustment Factors Influencing Adjustment

Institutional
Marketing Board Policy .
Government Policy

Personal
Age of operator
Education level
Adoption of Modern Family size
Technology or Manage- Family composition

ment Practices .
Economic

Farm size
Herd size
Market emphasis

Managerial
Herd management
Increase in Size of Crop management
. Operating Unit and Bookkeeping
Greater Specialization .
in Dairying Location .
Land quality
Climate
Ethnic

Dutch or non-Dutch

Communication
Contact with agricultural
representative, fieldmen
or equipment salesmen
Reading of journals
Radio and Televisian
Neighbourhood contacts

Decrease in Size of
Operating Unit and
Greater Diversifica-
tion

Attitudes and Aspirations
Credit
Dairying as a way of life
Life style expectations
Discontinuation of

Dairy Enterprise ‘ Current level of Technology

Presence of a bulk tank
Use of a pipeline milker
Free stall barns

Change in resource base
Land purchase or rental
Drainage improvement
Increased use of fertilizer

lThese variables were identified in the review of
literature and served as a basis for the selection of in-
dependent variables in this study. In a number of studies
similar variables were employed, e.g. age and herd size
were commonly used, however no indication of their frequency
of use is given. .
A
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CHAPTER 3

THE INSTITUTIONAL SETTING
OF THE ONTARIO DAIRY INDUSTRY

Introduction

The purpose of this chapter is to provide background
information on the institutional frameworkﬁwithin which the
dairy industry operates. Consideration must be given to the
role of béth Provincial and Federal agencies which have been
recently established to formulate dairy policy and pro-

grammes. At the Provincial {level, the producer-~controlled

- Ontario Milk Marketing Board has beeéen playing a major role

in developing policies for the supply and marketing of milk.
However, the Milk &ommission of Ontario still retains over-
aIl.responsibility for regulation and Provincial dairy policy
development. The Federal Government is represented in the
dairy industry by the Canadian Dairy Commission. Generally,
the Provincial organizations are ﬁore concerned with the
fluid milk sector, qual;ty control, extension services, and
the marketing of dairy products within the Province. On the
other hand, the Federél agency has generally been involved

in providing supporf pricés for industrial milk,'in purchas-

ing surplus dairy products, and in exporting or storin;\\

these surpluses.
30
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The first part of the chapter deals with the Pro—(
vincial situation. Initial cgnsideratibn is given to the
problems facing the industry in the late 1950's and early
1960;§N These problems resulted in the establishment of
phe Ontario Milk Industry Inquiry Committeel and the re-
organization of the milk industry in Ontario through the
Milk Act of 1965. Considerable attention is given to the
programmes and policies of the OntafTb Milk Marketing Board
as these have been instrumental in bringing about the
recent adjustments in the Ontario dairy induétry. Discus-
sion of milk quotas and pricing policies follows. The
fourth part of the chapter discusses the formation, role
and pdlicies of the Canadian Dairy Commission as it affects

the milk producer in Ontario.

Problems Giviné Rise to Change in the Ontario Dairy Industry
When the Ontario Milk Indﬁstry Inquiry Committee wag
established in May 1963, it was given the responsibility of
loocking into all matters pertaining to the milk industry.
The Report, which came out in January 1965, recommended a
number of major changes{for unifying tﬁe industry and deal-

ing with the problems bésetting the industry in the early

lAlso.known as the Hennessey Report after the Chair-

man of the Committee, Professor S.G. Hennessey of the
University of Toronto.
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1960's. The Inquiry Committee identified a number of prob-
lems which were threatening the industry. These problems
caﬁ be summérized under the general headings of division
within the industry, inequitable treatment of producers,’
and rigid regulations which were outmoded and not capable
of handling the changes which were occurring in the indus-
try. These changes were occurring as ahresult of advancing
technology both on the farm and in the processing sectér.

‘Four producer organizations evolved out of the ad-
versity of the 1930's, reflecting the division of markets
typical of that éeriod. These groups were the Ontario Whole
Milk Producers' League, representing the fluid milk pro-
ducers; the Ontario Chéése Producers' Association, the
Ontario Concentrated Milk Prpducers' Association, and the
Ontario Cream Producers' Association. Numerous attempts
were made in the late 1950's and early 1960's to bring these
organizations together into one producer association. The
desirability of such amalgamation was being emphasized by a
techhologicél change takinq’place in the processing sector
during this time period. Multi-product plants, processing
a variety of dairy products were becoming more common. As
a result, the jurisdiction originally defined for the various
producer associations was becoming increasingly overlapped
and blurred.

The price negotiated for fluid milk was much higher

than that paid for milk going to other end uses, thereby
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putting the whole milk producers in an enviable position
within the' industry. Related to this problem was the
difficulty experienced by nearly all producers who attempted
to gain entry to the fluid milk market. The nature of the
restrictions on entry is the subject ofgthe following re-
marks:
"The fluid milk business is the most institutional-
ized aspect of the dairy industry. For.at least ten
or fifteen'years it has been very difficult if not
impossible to obtain a guota. When more milk is
required, the farmers who have gquota usually receive
a quota increase...."l
By 1965, there were 179 separate agreements in the
province concerning price, terms and conditions of sale of
fluid milk.. Furthermore, these awards provided for .83 dif-
ferent pfices ranging from $4.19 per hundredweight in a
market in Southern Ontario to $6.50 for a market in Northern
Ontario.2 As suggested by the wide range of prices and
agreements, inequitable treatment was a fact of life among

the fluid milk shippers as well. The following statement

provides some insight into the nature of this problem:

lJohn Horner, Changing Spatial Patterns in the Pro-
duction and Utilization of Milk in Southern Ontario, Un-
published M.A. thesis, University of Toronto, 1967, p. 109.

2R.G. Marshall and S.H. Lane, Fluid Milk Pricing
and Quota Policies in Ontario, 1965 - 1869, Department pf
Agricultural Economics, University of Guelph, AE/71/5,
p. 21.

M\
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"If you are fortunate enough to ship to a dairy that
is increasing in business and going ahead, you can
probably get a higher base or gquota without any ef-
fort on your part. On the other hand, if you are
shipping to a dairy that is going downhill, the situ-
ation is reversed and there is nothing that you can
do about it."1l

The dairies that were in the first category were
generally in the rapidly growing Toronto market, a factor
that gave rise to the market orientation of the fluid milk
industry in the pre-1968 period. The discontent among pro- .
ducers was further accentuated by changing technology. In-
troduction of bulk tanks among industrial producers was re-
sulting in a decrease in milk quality differences between
industrial and fluid milk producers.

A final example of the problems facing the dairy in-
dustry during this period can be drawn from the processing
sector of the milk industry. A numbeTr of distribution areas
were established under the Milk Industry Act. These areas
were,” for the most part, highly artificial and permitted
price differences which protected the inefficient.2 The
net effect of these distribution areas was to prevent many
distributors with superior operating efficiency from ex-

tending their activities to neighbouring markets where they

could compete effectively. This in turn prevented these

lReport of the Ontario Milk Industry Inquiry
Committee, 1965, p. 35.

°Ibid, p. 37.
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distributors from making capital invéstments which they
might otherwise have made in order to achieve even greater
efficiency.

Division also existed among the various procéssor
organizations and between this group and the milk producers
The Ontario Concentrated Milk Manufacturers' Association exj\)
prgssed their fears in a submission to the Milk Industry In-
quiry Committee: "The producer has been acting and no doubt
~thinking that the only solution is a producer-developed,
producer-controlled, and producer—-operated plan solely for

the benefit of the producer."l

The effect of all the prob-
lems and divisions within the industry in the early 1960's
was to make some type of change in the structure and or-
gapization of the industry imperative. It was to these

problems that the Ontario Milk Indust™ Inquiry Committee

directed its efforts when it was established in 1963.
Reorganization of the Dairy Industry in Ontario

One of the most immediate results of the Report of
the Ontario Milk Industry Inquiry Committee was a new Milk
Act legislated in 1965. This Act provided for the formation
of the Milk Commission of Qntario to oversee and regulate

the dairy industry and the Ontario Milk Marketing Board to

~

lrpbid, p. 44.
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represent the milk producers of the Province.

The Milk Commission of Ontario replaced the Milk In-
dustry Board which had been unconvincing and ineffective in
dealing with the problems facing the dairy‘industry.1 With
broader powers than the old Board, the Commission was charged
with the responsibility of ensuring that an adequate supply
of quality product was available at a reasonable price.
While some\seventeen responsibilities and objectives were
ouplined for the Commission in the Hennessey Report, these
can be summarized as: (1) to act as an Appeal Tribunal for
the Milk Industry; (2) to co-operate with the Canadian Dairy
Commission, other agencies, and other provinces on dairy
matters; (3) to maintain liaison with all ‘groups in the in-
dustry - processors, producegsi transporters, and consumers;
(4) to formulate general policies ana rules governing the
affairs of the industry as a whole; (5) to establish long-
range plans for the industry in order to facilitate adjust-
ments; and (6) to provide for quality control through the
Milk Industry Branch.2 On April 1, 1973 an amendment to the
Mi£§ Act3 was introduced giving the Commission expanded

s

pizers in the field of selecting, developing, and maintain-

i research programmes and monitoring the effects of

l1pid, pp. 48 - 50.

21vid, pp. 50 - 52.

§3Bill 245, Ontario Legislature, Queen's Park, Toronto.
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existing and new policlies. In addition, the Milk Industry
Branch, which is responsible for quality testing, and the
Commission have been separated. When the Ontario Milk Mar-
keting Board was establishéd in 1965, it adopted as a gquid-
ing principle eguitable treatﬁent of milk producers. With
the authority to purchase, transport, and sell milk, the
Board was in a position to initiate a number of policies and
programmes which would have a major impact on the supply of
midlk in Ontario.

From its very outset in 1965, the Board gave continu-
ous study to the development of pooling policies.1 By March
1, 1968, Group I pooling went into effect for the entire
province, with provisions for entry to the pool by qualified
industrial producers commencing on September 1, 1968. In
conjunction with the pooling arrangement, the Ontario Milk
Marketing Board became the sole first buyer and seller of
milk and proceeded to develop a data processing system for
the centralized payment of producers. Each fluid shipper
and subsequently each new fluid milk shipper or graduate
entrant milk producer, was allotted a quota based on his

total milk shipments during a base period.2

~

e

lMarshall and Lane, Fluid Milk Pricing, pp. 26 - 28.

2This period was established as August, 1965 to July,
1966, excluding the months of April, May, and June, when
large volumes of milk were coming onto the market.
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The Board policy which evolved was that the pool
would be made up of only fluid milk requirements plus a ten
per cent margin to accommodate possible variations in fluid
milk utilization. By restricting the size of the fluid milk
pool for Ontario, the Board made individual producers respon-
sible for con?inuous maintenance of their quotas. This move
represented a departure from the Milk Industry Inquiry Com-
mittee's recommendations. Through a payout ratio established
on the basis of fluid milk consumption, the burden of surplus
milk was shared equally among all milk producers. This de-
cision to limit the size of the fluid milk pool based on
fluid consumption was critical in that it gave rise to a
partial supply management system. Mestern observed that the
system was partial in that it covered the fluid market only
and was limited in application to Ontario.l Excess ship-
ments of milk by Pool I producers were used for manufacturing
purposes and entered into the Canadian wide market for in-
dustrial milk. However, this excess eventually came into a
supply management system known as thé“market sharing guota,
which attempted to balance the supply and demand of indus-
trial milk at the national level. This system was initially

introduced at the Federal level in 1970, but is administered

in Ontario by the Ontario Milk Markgting Board.

lH.J. Mestern, "The Evolution of Supply Management in
the Canadian Dairy Industry," Canadian Farm Economics,
December, 1972, pp. 12 - 16.
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Industrial milk producers who previously had limited
access to the higher priced fluid milk market were allowed
free entry into the Pool I market provided they met certain
quality standards and were shipping industrial milk con-
tinuously since the base period.l These new Pool 1 shippers,
or graduate entrant producers, were given free quota relaﬁed
to their base period production. 1In the first year, they
were paid Pool I blend prices on 20 pér cent of their quota,'
in the second year 40 per cent ... until‘at the end of the
fourth year they were receiving blendéd Pool I prices on
their entire allotted quota. However, these graduate entrant
producers could and in many cases did purchase ad?itional
Pool I quota at the going market raté.

In addition, the Board introduced a three phase pro-
gramme’ to pool transportation costs throughout Southern
Ontario. The final phase in this programme was completea 1n
JanuargLﬁ}973. As a result, the milk producer in Bruce
county was receiving the same price for his milk and paying
the same transportation costs per huﬁdredweight as the pro-

ducer in York county. The net effect of the series of Board

O

lMarshall nd Lane, Fluid Milk Pricing, p. 32 out-
lined these conditions: (a) farm premises_and facilities
meeting Grade A requirements, (b) milk testing Grade 1 or 2,
resazurin test in two of three months prior to entering the
pool, (c) bulk tank capable of storing at least 2% days
production, and (d) an active Federal subsidy eligibility
quota. ' .




programmes was to remove the market entry restrictions and
the "locational constraints for industrial milk producers.
Consequently, the new institutional arrangements contributed
to a major geographical shift in the fluid milk industry.
Marshall and Lane commented on this aspect of the Marketing
Board policies:
"It can be assumed that this permitted flexibility in
resource mobility not previously possible and, since
opportunity costs vary considerably from region to'
region as well as from producer to producer, the

efficiency of resource use in milk production has
been enhanced."l

-

Milk Quotas and .Pricing in Ontario

In the past, fluid‘milk producers in Ontario would
typically be holding up to thnee différent quotas for milk
providing for a number of different payment levels.2 Each
fluid milk producer has a Group I Pool Quota that has been
allotted by the Ontario Milk Mérketing Board. In many cases
this has be®&n supplemented by purchased quota. The Group I

Pool shippers are paid a weighted blend. of class 1 and 2

lMarshall and Lane, Fluid Milk Pricing, p. 29

2For more complete discussion of, the quota and
pricing system in Ontario the reader is referred to Roy
McCulloch, Milk Prices and Payment Flows in Ontario,
Economics Branch, Ontario Ministry of Agriculture and Food,
Toronto, 1972.

a3
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prices on from 84 to.90 per cent of their quota holdings.
The actual percentage in any given month, known as the pay-
out ratio, depends on Board sales in'these price classes.

Most Group I Pool producers ship more miik than they
are paid for at the Group I blend price. ‘These excess fluid
shipments are covered by individual holdings of mafket shar~
ing quota. For this milk they are paid at the industrial
milk blend price, which is the weighted average of class 3
to class 6 milk prices. Shipments in excess of the market
sharing quota are assessed-a le&y which brings the price
of this milk in line with wo£ld price levels. 1In addition,
some of the Group II Pool milk going for industrial purposes
is éovered by a subsidy eligibility quota, granted and paid
for by the Canadian Dairy Commissiqp. These quotas and
levies are administered through the Ontario Milk Marketing)
Board.

The subsidy eligibility quota, established in 1967,
was based on butterfat content which is the common denomina-
tof for milk'and cream shippers. This programme reéulted in
direct paymenﬁ to producers on the level- of butterfat re- |

quired to meet domestic‘requirements. However,at this

lThis is the range that has appeared in practice over

the last several years. There is nothing in the Board
policy which restricts the payout to this range. However,
one of the results of including all industrial milk under
this arrangement would be to substantially reduce the payout
®atio. "
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level of butterfat production, the production of solid-non-
fat in the form of skim milk powder exceeds thé Canadian
consumption by saﬁe 170 to 200 million pounds annually.l
Recently, a change in the system resulted in the combination
of the subsidy eligibility quota and the market sharing

quota in order to simplify the system.

The pricing of milk can be more readily understood by
looking at somé of the unique features of the milk marketing
system in Ontario. This system is characterized by three
features: (1) a producer-controlled marketing Board which
acts as the exclusive buyer and seller of milk; (2) a sup-
ply management programme operated through various pools and
quotas which share the available milk marketé among pro-
ducers; and (3) a price discrimination system which attempts
to maximize farmers' revenue.2 Emphasis in this section is
on describing how this price discrimination system operates
and its role in the current milk shortage situation.

The Ontario Milk Marketing Board charges d#iries and
processing plants different prices for milk depending on the
end-product utilization, (table 3 - 1). The price classifi-
cation system was introduced in April 1970, under the
authorization of the Milk Commission of Ontakrio. Three

additional classes have heen introduced to differentiate

lMesﬁern, "The Evolution of Supply Management," p. 14.

2McCulloch, Milk Prices and Payment Flows, p. 1. ,
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TABLE 3 - 1

CLASSIFICATION AND PRICE OF MILK AND MILK PRODUCTS

Category

Class

Class

Class

Class

Class

Class

Class

Class

Class

differential of each 0.1 per cent variation in butterfat

4 (a)

4'(b)

5(a)

TO THE PRODUCER, JANUARY, 1974

Product ' ' Price

fluid milk S. Ont. $9.
N. Ont. $9.

concentrated liquid milk $8.

fluid creams, cottage cheese,

yoghurt and fluid plant

inventories $5.

ice cream mixes, confectionery

products, puddings, soups,

sterilized infant foods $5.

specialty cheese (Jan. 16)° $6.

brick and colby cheese (Jan. 16) ' $6.

butter, casein, condensed and

evaporated milk, skim milk -

powder, whole milk powder,

fluid plant losses up to two

percent, and industrial plant

inventories $5.

cheddar cheese $6.

new products $5.

43

13
70

69

54

39
64

70

16
29

16

Source: Ontarjo Milk Producex, January, 1974, p.30.
The price is based on 3.5 per cent butterfat with a price

above or below 3.5 per cent for all classes of milk of 8.5
cents per cwt.

|

I
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among the various categories of cheeses. Although frequent
price changes have occurred for the various categories,
there have been no recent changes in the system. In order
to prevent processing plants from switching low priced milk
to higher priced end usage, the Milk Industry Branch1 pro-
vides a plant audit service.

At present, all dairies are entitled to purchase all
the. fluid milk they are williné to pay for at the fixed
priée, (Classes 1 and 2). Similarly, processing plants can
acquire all the milk they are willing to pay for -with the
exception of Classes 5 and 5a milk supplies. Because Class
5 is the lowest priced category, the c¢urrent milk shortage
problem is restricted to this residual class. In order to
guarantee supplies to processors of Class 5 products,' the
Ontario Milk Marketing Board introduced a’Plant Supply Quota
‘to ration the available supply of Classes 5 and 5a milE.
One of the requirements of this quota is that the plants
must accept milk at all times. This means that when there

J
seasonal surpluses appear these plants play a vital role for

are short term diversions of milk from other uses or when

lThe Milk Industry Branch is a branch of the Ontario
Ministry of Agriculture and Food which is charged with the
responsibility of providing regulatory service to the dairy
industry and includes farm inspections as well as plant
audits. - |
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.l
the industry.l However, their annual milk requirements are
considerably below their currént demand. Furthermore, the
price classification éystem does not permit them to pay more
for supplies of Classes 5 and 5a milk.
Under the present arrangement, milk used for the
federally supported products (Classes 5 and 5a) is priced by

setting the price of 100 pounds of mllk equal to a yield~”

N -~

LR * N oA

faétor times the federal product prlce ﬁlnus an allo&ancenn
ror processor margln.2 The market price for butter and skim
milk powder typically coincides with the support price for
these products. 1In the latter part of 1974, the cheddar
cheese price has been above the support level and incrgasing
in a regular manner. However, changes in Class 5a prices
bring forth corresponding changes in the price of Clags 4b

products because thé differential between these pqtegories

is determined by a formula.
The Canadian Dairy Commission

Established as a Crown Corporation in ‘1966, the

Canadian Dairy Commission assumed responsibility for

Nd

lShort term diversions to processing plants with

Plant Supply Quota occur on holiday weekends when other
plants are not operating. The seasonal surpluses come
during the months of May, June, and July, when milk
production peaks. .

2McCulIoch, Milk Prices and Payment Flows, pp.36 - 37.

- Pelle n®
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national dairy policy and prograﬁmgs in April, 1967. The
stated objectives of the Canadian Dairy Commission were:

(1) to provide efficient producers of milk and cream with
the opportunity of obtaining a fair return for their labour
and investment; and (2) t@ provide consumers of dairy prod-
ucts with a continuous and adequate suﬁply of high quality
dairy producté.% In the first year of its opeiation the
Commission continued the éolicies which pre-dated its forma-
tion. This involved the offer to purchase dairy products
such as butter, skimmed milk powder, and cheddar cheese,
products which at the same time were receiving Federal Gov-
ernment price supporﬁs. It~also involved the payment of
direct subsidies to proéicers based on the previous year's
production and a holdback of a share of the subsidy which
was used to export surplhs‘products such as skimmed milk
powder and Suttgr.

During the i967 -'68 dairy year,2 the Canadian Dairy
Commission introduced subsidy eligibility gquotas to all pro-
ducers of industrial milk and cream, with the quota being b
based on producer's “sales during the 1966 ~ 67 dairy year.

The purpose of the programme was to provide the Commission

‘
-

o
lW James White, "The Canadian Dalry Industrxy in

Retrospect," Canadian Journal of Agricultural Economics,
June, 1971, p. 1l1.,

2The dairy year for the Canadian Dairy Commission
begins on April 1lst and ends on March 3lst.

[
!
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1

with a means to control: (1) total production; (2) the
distribution of wealth among manufagturérg milk and cream
prodﬁcers; and (3) to restrict entry into the industry.l
Since April, 1968, several éhanges have occurred infthe éro—
gramme. The subsidy eligibility quota became éﬁgel§ nego-
tiable in Ontario and Quebec in 1970, when a supply manage-
ment programme was introduced for industrial milk. Prior'
to that time, the subsidy quota could only be transferred
with the purchase of a hera. It was at this time that mar-
ket sharing quota was introduced to cover all milk used for
manufacturing purposes.2 Under this scheme each producer,
whether industrial or fluid, was provided with a share of
the Canadian industrial milk market. However, the subsidy
eligibility quota which was based on butterfat was retained
and paid directly by the Canadian Dairy Commission. The
Ontario Milk Marketing Board administers the market shariﬁg
quota and makes deductions or levies for over quota milk
production and forwards these payments to the Federal Gov-
ernment.

Because the subsidy eligibility’qﬁota was introduced

during a period of surplus milk production, it was initially

- \

lWhite, "The Canadian Dairy Industry," p. 1l2.

2This role has evolved over time for fluid milk pro-
ducers. Initially these producers were excluded and at.
present there are limitations on the extent to which they
participate.
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used as a vehicle for restricting milk production. This

was accomplished by restricting the amount of production

'“??vered by subsidy quota at the individual level, by varying

/ \

\, // the subsidy level, and by increasing deductions on milk

~

/

.’

2

~

saleé in excess of subsidy quota. The introduigson of mar-
ket sharing quota complicated the system and made it diffi;
cult for the individual producers to know how to respond.
Consequently, the two systems were combined duripg the cur-
rent dairy year in 6rder to make it more responsive to

supply-demand conditions. In addition subsidyilevels have

'
i
Il

increased, the amount of production covered by subsidy in- |
creased, and the levy on within guota and over guota pro-
duction reduced. ! ) ’

The market sharing gquota system is national in scope
and covered six province; and approximately 95 per cent of
industrial milk and cream in 1972.2 If a province does not
fill its annual allotted quota, the quota shifts to prov-
inces that have utilized their quota more fully. This has

been a recent source of concern for the Ontario dairy in-

dustry for in the past year there was a major shift of market

l‘I‘his levy is used to help defray the costs of ex-
porting surplus dairy products such as skimmed milk powder.
It should be distinguished from the over quota levy which
is assessed on production over the producer's quota. The
over quota levy is designed to bring domestic prices in
‘line with world prices.

2Mestern, "The Evolution of Supply Management, "
p. 15. '

»
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sharing quota from Ontario to Quebec, . ’

» »

The above discussion of the role of the Canadian
Dairy Commission highlights the web of complexity that has -
grown up in the Caﬁadian dairy industry. This duaf goverb—_
ment .role stems from the Canadian Constitution which gives
provincial governments Jjurisdiction over the marketing of
agricultural products within its]boundaries, while the
Federal government's jurisdiction covers trade at the inter-
national level and b?tween provinces. As a consequence,
the provincial autho;ities generally have control over the
flﬁid milk industry while the Federal government exercises
méjor control in the industrial milk and cream sectors of
:the industry.l However, in the future greater coordination
can\Ee anticipated as an attempt is made to foster more co-
operétion in the development of dairy policy.

In summary, it would appear that government policy,
both federal and provincial, played a major role in the
dairy industry of Ontario. Furthermore, this role is likely
to continue in the future. When the Ontario Milk Marketing
Board is included in this institutional framework, it is

clear that the adjustments which have occurred in the pro-

ducing sector of the industry since 1968, 6 can be partly

lAn exception to this division can be noted in the
Federal government's subsidy introduced in October, 1973.
This was an attempt by the federal authorities to stabilize
the price of fluid milk to the consumers.



attributed to Board policy. At present the discriminatory
pricing systém attempts to maximize returns to producers.

waever, it has also rééulteq in two classes of milk pro-.

~

ducers? (1) those participating in‘Pool‘I and receiving

fop price for mi'lk covered by Pool I quota; and (2). those
. . it
producers who 'are in Pool II "and receive a blend price of

Classes 3 to 6 milk. It is this differential in price

5

between these two groups’of‘producers that provides the

economic incentive for transfer to Pool I through the
- ’ {

graduate entrants programme.

o

50



CHAPTER 4 £

METHODOLOGY
Introduction

This chapher outlines the procedure used in the
measurement of variables, the manner in which the data was
" collected, the techniques of analysis, and a summary of
m;térial coverediin éhapters one to féur. Initial‘concérn
is with the selection of ; measurement of'adiustment for
both the regional and farm level data. -Simple descri;tive
statistics of the variagies used in the multiple reégression
model are pfésented and the problem of assessing farm level
management levels concludes section one. Section two deals
with the regional and farm level data collection and the
problem of sglection of a sample group, sample areas; and
individual farms for interviewing. In section three, atten-
tion focuses on the mapping technique used for the regional
data, the methods of testing for statistical association
and differences, and the use of a predictive multiple re-
gression model. Finally, section four summarizes the first
four chapters and briefly outlines the contents of chapters

five, six and seven.

51
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Measurement of Variables

The Measurement of Adjustment. The first problem to

arise relates to the selection of an index of adjustment for
both regional and farm level changes. A wide range of pos-
sibilities exist for measuring adjustment at both levels.
However, at the macro level the number of milk producers was
selected for more detailed consideration, with fluid and in-
dustrial producers treated separately. Availability of
county level data played a major role in the decision to use

“

number of producers and changéé in producer numbers as the

measurement of regional adjustment.
Q . - .
In developing a model relating to farm adjustment,
the selection of a suitabBle variable involved several con-

.

siderations: (1) the desirability of using a variable that
reflected structural change .within the dairy industry; (2)
ease of measurement; and (3) the necessity af establishing

1

changes\over the 1968 to.1973 period. Given these consider;

\ ]
>

ations, herd enlargement was selected as the variable uéed
to measure farm adjustment.

Examination of changing herd size in Ontario from
1951 to 1971 (table 4 - 1) indicates that two processes have
been operating over this twenty year period. First, attri-
tion has resulted in a reductien in herd numbers from
106,687 in 1951 to 35,053 in 1971, with most of this attri-

tion occurring in the smaller herd size categories. By
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focusing on changes in number of producers under the section
on regiogal adjustment, some indication of the?regidnal vari-
ations in the attrition rate will be provided. Second, en-
largement of milking herds has beeq taking place,,withfall
heras 1ar§er than® the 18 - 32 category showing ‘an increase
during the 1951 to l97lvperiod. However, -it should be noted
that since 1961, the number of herds in this particular sizg
category has shown é substantial decfease. Larger herds

have shown consistent increases. bﬁrthermore, with the
cQst-price squeeze'and(technologicql'advanceé, thié érend
_towards larger opera£ing units‘and greater specialization ;n
dairying is likely to continue. Thus.fo¢us on~@§r8'énlarge—
ment satisfies the first rééuirement of having a variable
'thaE reflects structural changes within the industry.

) In addition, herd size and changes iﬁ herd size are
factors that a dairy farmer can most readily relate to,
thereby contributing to'accuracy of recall. Datg on herd
size and changés.in herad size§over the 1968'to 1973 period
was collected from a questionnaire, (Appendik»I).

. Table 4 - 2 provides a breakdown 'of the‘type of
changes in herd size since 1968 among the graduaée entrant
milk producefs interviewed. One can note that Western
Ontariq was characterized by'slightly higher herfd expansion
and herd reduction behaviour, while Eastexn Ontario has a
higher percentage 0f producers undertaking no herd size

changes. Some indication of the distribution of herd size

N

. 3 )
\ J

—

~
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TABLE 4 - 2 .

TYPE OF HERD SIZE CHANGE AMONG GRADUATE ENTRANT
MILK PRODUCERS SINCE 1968

Total Sample Eastern Ontario Western Ontario

No.Farms % No.Farms % No.Farms %
Expansion - 141 73.1 45 66.2 §6 76.8
No Change . 45 23.3 22 32.4 23 18.4
Reduction 7 "3.6 1 1.4 "6 4.8
Total 193 100.0 68 100.0 125 100.0

Data Source: Farm Interyiews
»
changes since 1968 is provided in figure 4 - i. The median '
herd expénsion group for the total saméle is ten to twelve
milking.cﬁws.

Measuring the Independent Variables. A number of

problems deveipped in the measurement of the independent
variables.in'the model:” (1) including variables in the

model that could oniyuge measured on a presence-absence ba-

(5N

sis; {(2) establishing a value for some variables for the

base year of 1968; (3) making certain assumptions with re-

spect to the variables; and (4)- developing a measuremént _

for managerial abilit&.
. * ’ )
Two d@fhotomous or Qummy variables were included in

the model. The first such variable was the bulk'tank vari-

|
f

able. When the producer had.a bulk tank for éto;gge and
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Figure 4 - 1
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MILKING HERD EXPANSION SINCE 1968

1

’

No milking herd expansion

[ooon] PO

o 0

- " Data Source

0
'
|
I
|

Hg?d‘size *

36 40 44 48 52
30 a4 38 42 46 s5q 54

Farm TInterviews

——
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handling of milk in 1968 at" 1 " was assigned; a " 0 "-was
assigned when the producer did not have .a bulk tank in 1968.
The aggregate figures for this statistic among the graduate

entrant milk producers are presented in table 4 - 3. It can

TABLE 4 - 3

PRESENCE OF A BULK TANK IN 1968

Total Sample Eastern Ontario Western Ontario

No.Farms % No.Farms % No.Farms %
Bulk Tank . .
in 1968 123 /63.7 46 67.6 77 61.6
No Bulk Tank ’
in 1968 70 36.3 22 32.4 48 38.4
Total 193 100.0 68 100.0 125 100.0

Data Source: Farm Interviews
&

Y
be noted that a higher percentage of fhe graduate entrant
-

milk producers, interviewed in Eastern Ontario had bulk ﬁénk
facilities in 1968. This may reflect th fact that the
dairy enterprise iﬂ Eastern Ontarié has :%éyed a more domi-
nant role in the agricultural economy of the region than in
Western Ontario. A

The second variable measured on a presence-absence
basis was the ethnic factor. In this case attention focused

on the immigrant Dutch Canadians because of their frequent

mention in the literature. A " 1 " was assigned when this
4
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total and regional

58

present; a " 0 " when it was absent.
immigrant Dutch Canadians, two small but
of producers were also identified. The

distribution of the four groups of pro-

ducers is identified invtable 4 - 4, Two observations are

TABLE 4 -4

ETHNIC GROUPING OF GRADUATE ENTRANT

MILK PRODUCERS

Total Sample Eastern Ontario Westerﬁ Ontario
No.Farms % No.Farms % No.Farms %
.‘ﬂ
Immigrant
Dutch 69 35.8 30 44.1 39 31.2
Mennonites 18 9.3 0 00.0 18 14.4
French ’
Canadigns 17 8.8 17 25.0 0 00.0
Others 89 46 .1 21 30.9 68 54.4
Total 193 100.0 68 100.0 125 100.0 !

Data Source:

in order: (1)'the

Farm Interviews

Mennonites and French Canadians are found

only in Western and Eastern Ontario respectively; and (2)

the immigrant Dutch Canadians comprised a greater percentage

of the graduate entrant milk producers in Eastern Ontario

than in Western- Ontario.

For three of the variables it was necessary to estab-
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lish a value ,for the base period. The age of the farm oper-
ator in 1968 was determined by subtracting five from the:
value given in the interview. Although this establishes the
age for 1968, it does not provide a base month.. Figure
4 - 2 gives a detailed breakdown of the age distribution of.
the graduate entrant milk producers interviewed. The median
age category - for the producers in 1968 was 42 - 44 years.
The size of the milking herd was calculated by subtracting
thelincrease in herd size from the current herd size to
arrive at a figure for 1968. The distribution of he&rd size
in 1968 is shown in figure 4 - 3. In 1968 the median herd
size category of the graduate entrant milk producers was 25
to 29 mi;kinglcows. The farm size in 1968 was arrived at by
taking land éurchase and rental figures from the farm size
brovided in the interview. Figure 4 - 4 gives a breakdown
of the distributién ggi;%rm si%e in 1968. The median farm
size category in 1968 ambng the éilk proé&cers interviewed
was 175 - 200 acres.

in three cases the values were taken directly from
tﬁe questionnaire: (1) additions of tile drainage since
‘1968; (2) additions of land since 1968; land (3) fluid ﬁilk
quota purchases since 1968. Table 4 - 5 sﬁows the number
and percentage of farms adding tile drainage since 1968. A
major regional différence can be noted(with respect to this
variable. Only 26.5 pér cent of the farmers interviewed in

Eastern Ontario had added tile drainage since 1968, while
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TABLE 4 - 5

ADDITIONS OF TILE DRAINAGE SINCE 1968

Total Sample Eastern Ontario\ Western Ontario

No.Farms $% No.Farms % No.Farms %

Tile Drain-

age since

1968 79 40.9 18 26 .5 61 48.8

A ]

No tile

drainage : Pt

since 1968 114 59.1 50 73.5 64 51.2
Total 193 100.0 68 100.0 125 lp0.0

Data Source: Farm Interviews

48.8 per cent of the milk producers in Western Ontario thad
added tile drainage.

Table 4 - 6 indicates that 52.8 per cent of the milk

TABLE 4 - 6

*
LAND ADDITIONS SINCE 1968

Total Sample Eastern Ontario Western Ontario

No.Farms % No.Farms & No.Farms %
Land .
Additions 91 47.2 35 51.5 56 44.8
No Land
Additions 102 52.8 33 48.5 69 55.2
Total 193 100.0 68 100.0 125 100.0

* Includes land purchases and land rentals
Data Source: Farm Interviews
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producers interviewed had acquired a?ditional land since
1968 through purchase or rental. Some 51.5 per cent of the
producers in Eastern Ontario had added to their land resource
base while 44.8 pexr cent of the producers in Westerﬁ‘Ontario
had made sucHh additions.

The quota purchasing behaviour of the graduated en-

trant milk producers interviewed is shown in table 4 - 7.

TABLE 4 - 1

FLUID MILK QUOTA PURCHASES SINCE 1968

Total Sample Eastern Ontario Western Ontario

.No.Farms % No.Farms $% No.Farms &
Quota
Purchases 92 47.7 32 47.1 59 47 .2
No Quota
Purchases 101 52.3 36 52.9 66 52.8
Total 193 100.0 68 100.0 125 100.0

Data Source: Farm Intexviews
‘

The outstanding aspect of this statistic is the fact that
there is virtually no difference in quota purchasing be-
haviour between milk producers in Eastern and Western
Ontario.

Fo£ the remaining three independent variables, as;
sumptions were necessary iq order to make the factors opera-

tional in the model. 1In the case of education level, the



,

assumption was that the farm‘operator had not advanced h}s
formal education since 1968. Because many of the farmers
interviewed were in the middle age category, this assumption
was quite realistic. Each year of night school at agricul-
tural college in Holland was counted as a year of formal
education. Figure 4 - 5 provides a detailed distribution \\\

of the education among the graduate gptrant milk producers

_interviewed and indicates that the median education category

is between 9 and 10 years.

In the case of land capability the assumption was
made that the average percentage of classes 1 and 2 land in
the tMnship applied to all farms igterviewed in tﬁat town-
ship. The distribution of farms by township land capability
balues is shown in figure 4 - 6. The large number of farms
in the 77 to. 87 per cent categories reflect the larger num-
ber of farmers intervieweé in Western Ontario. This is
probably the weakest variable in terms of measurement for
variations about the township average could be considerable
in some of the townships in Eastern Ohtario.l However{ the
variable was included because it was felt tﬁat some effort

should be mad€ to assess the role of land capability.

lThis is the bhest data readily available at. present.
In the near future land capability data on an individual
basis will be available from the Rural Land Assessment Pro-
gram currently in progress. '
3
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Figure 4 - 5

EDUCATION OF FARMERS INTERVIEWED

70 1

Number of cases

10
9 11

Years of education

Data Source : Farm Interviews
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Figure 4 - 6

PERCENTAGE CLASS 1 AND 2 LAND CAPABILITY

45 1

Number of cases

n 27 37 47 57 67 77 87 97

Percentage class 1 and 2 land

.

Date Source : Farm Interviews
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. Fiﬁally, the gel test average, measured over the

period August 1972 to July 1973, was used to indicate the
o . .

[y

ievgl ofs management. The assumption with respect to this

I

variable was that herd management over this period was at

\

the same level in 1968. Because herd mahagement is more
likely to improve,ovef time than deteriorate, the gel.test _,
values used in the model probably overestimates 1968 man;

agement levels. As a result, a further.éssumption was

S
v

ngcessar&:{ithe error was umiformly distribute@ among the
_gradﬁétg entrant milk producers’interﬁiewed. The distri-~
bution of hérd management levqls‘among'the graduate entrant
. » : ,
milk'prodﬁcers in@éfviewed is showﬁ‘in figgré 4 - 7. The
median value for gei tegé average for the‘total saﬁple was
in the 8'—-10 gél test cafegory. \

The Problem of Measuring Management on Dairy™Farms.

. . @ .
. ) . . : : [
"As noted in the review of literatqre, the assessment of farm-+ ,

managemenﬁ level is a difficult 'problem.’ Furthermore, it

]

was‘iﬁdicated'that the management variable was paréicularly
impdrtant in any evaluation of farm performance and decisiont
making. The alternatives in this situation woduld appear to

be threefold: (1) employ an index of management based on

. ) . .
the use of certain gquipment or practices; - (2) categorize

the ‘dairy férmgrs into three or four management groups based
[ 4 JA

28
.

‘on the éppéa;ance of the farm,. the con&itioh.of the barn,

and the use pof ceértain practices; or (3).use a single mea-
. *, ‘. v . : e .
./ » surement of herd,management based on milk quality.

. © T A ‘ . .

. '
' v .
o

i .

¢
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L
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Nunmber of cases

359

304

25

20

15

<

Figure 4 -~ 7

AVERAGE GEL TEST VALUES

Average Gel Test

Data. Source :

B

Farm Interviews
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The use of an index of management based on the pres-

ence of certain equipment or practices presents problems of

requifes assessment by a dairy specia?ﬁs%‘and.should be  ° ~

based on barn inspection.

a producef'é level of management.

interpretation. For example, while a free stall barn may
result in cleaner and healthier cows, and less work, a

dairyman who is also selling purebred cattle may wish to -

<

show his animals and prefer to use a'single tie-éyétem.

Thus, the presence of a free stall barn may'be more of a

-,

measure of size than of*herd management. On the, other hand,

a meaningful judgement of a dairy farmer's management level

Cresy,
-

A

%

When a single measurement 0Of herd managemeﬁt based on

milk quality is employed, only.one\aspect;of'overall farm

-

management is being measured. In addition to herd ﬂﬂnage_
. o

“
Vo

ment, crop management _and record keepindg are important as-
| A ) A
z .
pects of farm management. The use of. a single measurement
of milk ‘quality raises the question of which one of a series

of ‘possible indicators of milk quality~shou1d be used. 1In

spite of these limitations, émphasis in this study is on the

use of a single measurement of herd management in the belief

that this may be an importént féctor affecting the decision
to expand the size;oﬁ the milking herd. Furthermore, the
availability and reliability of data on milk -quality favoured
thg use of a singlé measurement of herd management. This

éliﬁinaped the necessity of making subjective decisions on

AN
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In this stg?y, the gel test averagel has been select-
ed to indicate the level of herd management among the 200 -
dairy farmers interviewed. The gel Eest measures the level
of mastitis in a dairy herd. Mastitis is the dairy industry's
number one disease problem, which results in reduced milk
produétion and the loss of millions of dollars to milk pro-
ducers each year.2 Three factors have been cited as major

A causes of mastitis: mechanical, bovine, and human.> The
mechanical element is related to milking equipment, with
"faulty of below capacity equipment producing udder stress
resulting in injhry wbich speeds up mastitis infection. The
cow's resistance to inéect;on constitutes the bovine factor.
Fipally, the human factor deals with the operation of equip-
ment, the hygiene programme, teat dipping, and the.treatment
of inﬁected éows. However, of the three factors cited above,
the single most important factor is that of management as

noted in the following comment:

t

lThe test derives its name from the fact that a
jelly-like precipitate forms when a reagent is added to milk
having a high leukocyte (white blood cell) count.

2“Editorial", Ontario Milk Producer, Vol. 48, No. 10
(1973) p. 3. ‘ .
C 3y

"Milk Managément", Ontario Milk Producer Supplement’,
September, 1971, p. 10. A . -

2 . 3
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"There is one major cause for mastitis --- the dairy—
man. Mastitis, in most cases, is simply the result
of poor management. The average dairyman can, if he
wants to, control mastitis by practising two simple
control procedures ---'teat dipping and dry cow
therapy."l' -

In order to reduce-the possibility of abnormally high
values for any particular month not related to the general
management level, the monthly readings were averaged over an’
entire year. Used in this ﬁanner, the gel test average pro-

vides a good measurement of herd management levels among

dairy farmers.
Data Collection

' ! ™
Regional Data Inputs. The pattern of fluid and in-

dustrial milk producers2 for Southern Ontario3 was mapped

for June, 1968. The'county breakdown of the number of fluid

-milk éroducers on a monthly basis has been collected by the

l"Editorial", Ontario Milk Producer, Vol. 48, No. 10
(1973) p. 3. ‘

2Under the Ontario, Milk Marketlng Board terminology,

these producers are referred to as Group I Pool and Group

II Pool producers respectively.

3Thls consists of eleven producer regions comprised
of. forty-two counties. In June, 1968, this -area accounted
for 90.34 per cent of the fluid milk producers and 99.16 per -
cent of the, industrial milk producers. Since 1968, Muskoka -
has been added to the Southern Ontario Pool by the Marketing
Board. However, it has been excluded in this study. See
figure 4 - 8 for counties in the study area.

~ . -
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Ontario Milk Marketing Board since March, 1968. Conse-

quently, there was nd problem in‘obtaining data on the num-
ber of fluid milk producers. "In the case of industrial milk
producers, this data has only been available since June,
1970. In.order to arrive at figures for June, 1968, the
dfopout fate from June, 1970 to June, 1974 was projeceed
back to 1968.l Thus, June, 1968 was selected as the base
period fer mapping the nuTber of both £luid and industrial
milk producers. > f

Selection of Sample Group, Sample'Areas, and Individ-

ual Farms. The graduate entrant milk producersz~were se-

lected for a more detai;ed study of herd enlargement be-
haViour for éeQeral reasons: (1) the response éo the grad-
uate entrant programme has been an important factor leading
to a change in tbe-épa%ial structure of the dairy industry
in Southern Ontario; -(2) eommitment to qﬁe graduate en-
trant progremme ihvolves-a longer term commitment to tﬁe

dairy industry; and (3) becalse of the opportunifies_for

ro

lIt is important to. use the same month each year when
examining this statistic as there are a number of seasonal
industrial milk producers. The month of June represents the
maximum. number of industrial milk producers in any given year.

The term is derived from the fact- that the industrial
milk producers transferred to the fluid milk market in a
gradual manner, receiving 20 per cent of their free quota
allotment in September of their first year, 40 per cent in
the second year ... until the end. of the fourth year they
had- received their total allotment.

©
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increagediincowe prgyiéed by participation in the programme,
herd enlargement was expected to be an impostant‘adjustment
occurring on these dairy farms.

In order to select sample areas for interviewing, the
farm location of a%l graduéte éntrant milk' producers over
the 1968 to 1972 period was mapped, (figure 4 - 9). The
county, township, lot, and concession locations were avail-
able from the Ontario ﬁi&ﬁ;@arketalg Board for all graduate

entrant milk proddcers.' These were mapped on the 1972

- county road maps (scale one inch to four miles) for Southern

Ontario. Through_thé'use of two gridg, the pattern was
transfé:red to a smaller éca}e map (one incﬂ-to sixteen
miles). This 'was then reduced to'produce:figure‘4 - 9.
Three considerations Qere.paramount in‘the selection
of townships and individual producers for -interviewing: (1)
the sample tbwnships should be contiguqus if possible in
order to reduce ﬁraﬁél time and %ield e*penses; (2) the
study areés should represent two widely‘differen£ physical

/ . .
environments for comparative purposes; and (3) the sample

. of indiviéual praducers should be chosen in a random fashion

~ s

for purposes of statistical testing. In order to identify
the townships in which there was a concentration of graduate
entrant milk producers, a cho;opleth'map.was constructed’

\

with the mappihg categories established on the Basis of

~qua§tiles; Attention was.foguséd on those townships in the

ubper quartile,‘having'at least thirteen graduate Eﬁtrant’_

~ H .
i . .
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nmilk producers over the period 1968 to’1972. There were
sixty-five townships in this category. Fifty-one of the
sixty-five townships in the upper quartile were selected for
sampling, (figure 4 - 10). This consisted of a contiguéus
seventeen £ownship bloc in Eastern Ontario and a core area
of twenty-five townships in Western Ontario with outliers of
two, three and four townships. These two major concentra-
tioﬁs accounted for 1,245 of the 2,560 graduate entrant pro-
ducers in Southern Ontario over.the 1968 to 1972 period.
These 1,245 producers were £reated as two separate strata
with the Eastern bloc having 44@ gradgate entrant milk pro-
duéers, and the Western b;oé having 797. A random sample of
'200 producers with replacements was seiectea from these two
areas: 70 in Eastern Ontario, and 130 in Western Ontario.
This represents approximately 15 per cent of the total num-
ber of graduate entrant milk producers in each afea. Figure
4 - 11 shows the location of the 200 producers interviewed

over the period from October,1973 to February,l974;

<

Farm Data Inputs. The farm level data used in this

study was derived from two sources: (1) a farm interview,
conducted over the period October, 1973 to February, 1974;

and (2) producer status reportsl available from the Ontario

. e~

lThese are current files on each milk producer cover-
ing such statistics as milk shipments, milk quality, and in-
come from milk sales. Because this serves as a basis for
payments to producers, the data is necessarily quite
accurate. N o .

[N
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Milk Marketing Board. By‘linking the data from these two
sources, it was possihle to develop a more complete data
file and to cross check some of the answers on the gquestion-
naire. In addition, the availability of the producer status
reports made it possible to avoid asking questions in such
sensitive areas as income anﬁ milk quality.

Before finalizing the questionnaire (Appendix I),
the questions were pretested in August 'and September of 1973
in both Eastern and Western Ontario, A number of changes
were made in the questionnaire following pretesting: (1)
the format was altered in order to facilitate recording of
the answers; (2) the sequence of the questions was changed;
(3) the leggth was reduced in an attempt to get the time of
the interview down to 30 to 40 minutes; and (4) some of the

questions were rephrased in oxrder to improve clarity.
Techniques of Analysis

Mapping Regional Data. In order to map the pattern

of fluid and &ndustrial milk producers for June, 19§8, the
number of producers was determined for each county.~ Each
county's percentage of the total number of producers was
calculated along with the mean and the standard deviation.
The average and standard deviation was then used as a basis
for establishing mapping categories,‘;esulting in five cate-

gories in all cases. This same procedure was applied to

)
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3

the June, 1974, statistics on éroducer numbers; . the number"
of graduate entrants over the 1968 to 1973 period; and the
attrition rate among regular fluid milk producers.

Testing for Dif ferences and Association. A variety

-

of standard statistical techniques were used for determining
the relationship between variables. These consisted of the
B tést for determining significant differences .in averages
between Eastern and Western Ontario, and siﬁple corfelation
and regression analysis for assessing statistical associa-
tion between selected variables. The 95 per cent level of
significance wés generally used, although where a 99 per
cent significance‘level occurfed this was indicated.

Ay

The Multiple Regression Model. The multiple regres-

sion model provides a useful technique for dealing with the
problem of a coMplex set of interrelationships. Once the
deéendent variable hés been selected, it is possible to re-
late chénge§ in this variable to a number of independent
variables which may have some bearing on the fesponse or
dependent variable. This technique has become standard for
déaling bifh'problems of a cdﬁplex series of interrelation;
ships and numerous exampleg were noted in the review of
literature where the rultiple regression model had been used.
One of the basic assumptions involved in the use of
the model is that the effect of including additional inde-
pendent variables is additive. This is reflected «in the

form of the model itself:
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Y = dependent or response variable

\\&l = first order independent variable
X2 = second order independent variable

u = an error term measuring the unexplained
variance in the dependent variable

N

a &b = parémetérs of the equation representind the
Y intercept and'the slope of the independent
variable respectively

The model in this ‘study has- been developed for pre-
dictive éurposes with the‘steﬁwise procedure being employed.

/ With this procedure, the first independent variable to enter

’

. the equation accounts for the greatest variance in the de-
pendent variable. The effect of this variable-is then held

constant and the independent variable which accounts for. the

©

greatest remajning variance enters the equation.” This - selec-

tion procedure‘continues until sdmg established cutoff point

. 1 - v :
is reached. | N

A . o N\ - !
Procedures for.Handling the Data. After the inter-

views were completed, the data was coded, linked with pro- .

t

ucer status data, and keypunched on I.B.M. cards. A series

L
Y

lFOr discussion of the. problems associated with the
use of 'the technique seé: D.P. Hauser, "Some Problems ihn
the Use of Stepwise Regression Techniques in Geographical
Research', The Canadian Geographexr, Vol. 18, No. 2 (1974)
pp. 148 - 58; and Leslie J. King, Statistical Analysis in
Geography,  Englewood Cliffs, N.J. :'Prentice-Hall, 1969,
pp. 135 - 52. . :




of simple descriptive statistics were run and the data was
then edited for errors. The programmes for data analysis
have been selected from the B.M.D. package of canned pro-

)

grammes. -

Summary of Chapters One to Four

Attention iﬂ chapter one focused‘on de&eloping the
research problem, indicatihg the contributions of the sFudy,
and providing an outline of the thesis organization. Empha-
sis in this‘research is on recent adjustments at‘both the
regional and.farm levels. The problem at the cohnty level
is one of déscribing and accounting/ for changes in Ehe pat-
tern of milk producers in Southern Ontario since 1968. °A£
the farm level attention is on identifying factors influ-
encing hera enlargement behaviour‘among a Eandgm samp}e of
new fluid'milk-prqducere'in Easeern and Western Ontario.

The work of sociologists, eéeﬁomists anqhgeographers_
was considered in the review ‘of literatﬁre on agriceltural
ad]ustment. This literature review .served two important

functions: (1) it 1ndlcated that a w1de range of variableg |,
should be con51dered Ain any attem;t to predict farm level |
' change; -and (2) it suggested an approprlate technlque of
analysis for deallng thh the problem of a complex of 1nter—

- related variables. Among the factors influencing farm level



adﬁustment‘were:\ management ability, social and eéqnoﬁic
characteris?ics! level of technblogy, resource base, commu-
nication network, the institutional setting, and the atti-e
lpdes and aspiratiéns of the farmers: Multiple regressién;
analysdis was widely used in the~previous‘studies where the
éuthors were dealing with a series of‘in£errelated factors,
in a predictive model. |

In chapter three, attention is given to the problem

~ -

of providing an explanation of tﬁe complex institutional

setting which has evolvéd in the dairy industry since the
, =7 -
mid-1960's. Division within the industry, inequity among

milk producers, and suﬁplus production in the late 1950's

- <

and early 1960's led to a major change in lnstitutional set~-
ting. sAt'the provincial-level the producer controlled

Ontario Milk MarketingaB;ard has played a key ;oie in pro-
¢ ; i .

"moting change. Through such policies as the pooling of milk .
prices ana tranquréation rates, and-the intro@uctiék.bf
quota  transfer proérammes, the basis was laid for major
regional adjustments in the 'supply paﬁtern of fléid milk.
At the game tiﬁe the federal involvement in the industrial °
milk sec£or of the dairy ihéustry:has been exerted through
the Canadian Dairy Coﬁﬁission. Examination of the institu-
tional framework within which,the‘da%rj industry operates
’provided some iﬁsight intqfthe many policies apd progranmmes

that the milk producer maf“be,;esponding to at gey time.

A



Attention in chapter four is on the measurement of

variables, data ‘collection, and techniques of analysis.
Herd enlargement has been selecgéd as the dependent variable
as it reflected strucfural changes that have beeh occurring
for some time. In the predicﬁive model, herd enlargement
has been measured in both aﬁsolute and percentage terms.

%
The independent variables will bé measured on an interval or

ratio scale with the—exception of the bu}k tank variable and
the ethnic variable. Both of thése variables have been in-
cluded as dummy Qariables. .

From the distribution pattern of graduate entrant
milk producers a total‘of;fifty-one townships in Eastern and
Western Ontario were selected for sampling andainterviewing.
A random sample of two hundred milk prqducefs was picked for
farm interviews.‘ Thig representéed about fifﬁeen per cent of
the graduatg_eﬁtrant milk producers in each region.

The feéhniques of analysis to be used are sfandard
and\inglude siﬁple correlation épd regression and multiple
regression. The mapping of rggional data will utilize the
mean and standard deviation for establishing mapping cate-
gories. A number of mo?els wili Be developed for the farm
data, using the stepwise.muitiple reéreséion procedure .

Material coveréd in chaptexrs one to four defined, the

research problem and provided background information on the

study and research procedure. In chapter five the regional
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data on producer number changes over the 1968 to 1974 beriod

is mapped and analyzed. A series of predictive modelé, T

based on herd size changes, are developed in chapter six.

Finally, results are summarized and presented dlong with

the conclusions in chapter seven.



- CHAPTER 5

REGIONAL ADJUSTMENTS IN THE DAIRY
INDUSTRY OF SOUTHERN ONTARIO

\

Ihtroducfion

The purpose of this chapter is to ‘describe and ac-

.count, for the regional pattern of adjustment in the number

and pattern of fluid and industrial milk producers in Ontario

o
since June, 1968. Prior to dealing with the Ontario situa- .

-

tion, special attention is giveﬁ to the role of the Ontario

dairy industry in the broader Canadian context. This is

accompllshéd by comparing gpree dalry statlsglcs for the

cerisus years 1961, 1966, and 1971. / These statlstlcs con-

sisted of: (1) the number ‘of commerc1al dalry farms; (2)

the number of milking éows on census farms; and (3

‘number of pounds of milk produced one da i : cen-

sus.
3In-section two; the pattern of fluid
miLK’producérs has been mapped on a county ‘basis for'June,
1968 and June,. 1974. Section three examines the change in
numbex aﬁﬁ patterﬂ'of fluid and industrial milk producers
over the six,?edr“period. The changes in milk production
during the Jupe,.1970 to June, 1974 period are diScussed in
secFion four. -The factors contributing to the changes in’ |

N 87 a



number and’ pattern of produéers,are considered in section
fivé. Spécial attention is gi;eﬁ to: (1) the role of the
graduate entrant programme as it affects the transfer from
the industrial to the fluid milk market; - tﬁg role of
land values as it influences attrition rates among regular
flu%d milk producers; and (3)' the role of the cost-price
squeeze as it affects the industrial milk producers.
Finally, the Eastern-Western Oﬁtarib'contrast is the

\
subject of section six. Focus is on the differences in land

. cabability and degree-growing days. These two factors were

selected for more detailed attention with the belief that
they would have an’ influence on the farm characteristics in

the two regionsf

P

f

The Role of Ontario in the Canadian Dairy Industry

Since the establishmenf of a national marketing scheme
in 1970; thé future role of any provinée.is dependent upon
its ability to maintain its share. of the .national allotment
of butterfat Because Quebec is the major competltor for
Ontarlo s share of lndustrlal milk, trends in the dairy in-
dustry in these two provinces take on an added importance.

' In order to assess Fhe changing role of the OnFario

dalry Lndustry in the Canadlan settlng, ‘three census vari-

ables are examined over the ten’ year period 1961 to 1971. ‘
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The number of commercial dairy farmsl provides one-measure
of the relative importance of the dair§ industry,2 (table
5 - 1). The provinceS’of Quebec and Ontario dominated in \
terms of humber of commercial dairy farms with 83.19 per
cent of the’'Canadian total in 1961. Tﬁis_figure was virtu-
ally unchanged in 1971 when the corresponding statistic was
83.77 per cent.' However, over the 1961 to 1971 perioq, the.
number of commercial dairy farms in Ontario had declined by
8,528 or 32.49 per cent, (table‘é - 4). During this same
period, the loss for the entire country was 23,877 or 30.14
per cent, of which/Ontario's contribution represented BSKil

per cent. As indicated by table 4 - 1, many of the pro-

ducers dropping out of the industry were in the smaller herd

."\

categories. During the 1961 to 1971 period, Quebec lost

11,011 commercial dairy farms. This represented a reduction

4

of 27.76 pef cent in the number of comﬁercijl dairy farms

/
and contributed 46.11 per cent; f the national decline.

lTo be designated as a dairy farm required that 51.0
per cent or more of the totalsales of agricultural products
were obtained from dairy prodycts or 40.0 to 50.9 per cent
of total sales of agricultural products were obtained from
dairy products, .provided that the sale of dairy products
together with the sale of' cattle “and calves amount to 51.0
per cent or more of total sales of agrlcultural products.

“ 2For more details the reader is referred to a two
part: series by I.F. Furniss, "Basic Parameters of the Primary
Dairy Industry in Ontario and Quebec," Canadian Farm
Econonics, Vol. 5 (October, 1970) pp. 11 - 24; and Vol. 6

.(June, 1971) pp. 29 - 47,
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NUMBER OF COMMERCIAL DAIRY FARMS BY PROVINCE
1961, 1966, AND 1971 *

1966

1961 1971
Province_ No. % No. % No. %

B.C. 2,898 3.66 2,061 3.65 1,633 2.95
Alta. 2,646 3.34 2,089 3.70 2,490  4.50
sask. 1,032 N 1.30 592 1.05 701 -1.27
Man. 2,348  2.96 1,240  2.20 1,614 " 2.92
Ont. 26,246  33.13 21,159  37.48 17,718 32.02
Que. 39,657 50.06 26,609  47.12 28,646  51.75
N.S. 2,017 \f.Ss 1,290 2.28 1,019 1.84
N.B. 1,740 2.20 957 1.70 821 1.48
P.E.I. 554 0.70 388 0.69 629 1.14
Nfld. 80 0.10 75 0.13 70 0.13
Canada 79,218 100.00 56,460 100.00 55,341 100.00

* In order to qualify as a commercial farm sales of
agricultural products over the twelve month period.prior to
the census had to exceed $2,500.00 in 1966 and 1971 and

$1,200.00 in 1961.

Source:
96 - 531 -~ 40;

Canada, 1971, Cat. No.

1966, Cat. No.
96 - 702 - 11.

Dominion Bureau of Statistics,
96 -~ 602~ 11;

1961, Cat. No.
and Statistics

P e

Fe e el xe




TABLE 5 - 2

NUMBER OF MILKING COWS BY PROVINCE

51

i 1961, 1966, AND 1971 *
1961 1966 1971

Province No. % Nog % No. -3

B.C. 91,889 3.07 81,135 3.03 80,485 3.57
Alta. 287,932 9.64 242,971 9.08 185,557 8.22
Sask. 241,113 8.06 153,819 5.75 111,714 4.95
Man. 195,869 6.55 150,062 5.61 109,774  4.86
ont. 992,396 33.20 908,699  33.94 755,311  33.45
Que. 1,006,744 33.68 995,295 37.18 906,347  40.14
N.S. 64,047 2.14 52,360 1.96 41,208 1.83
N.B. 67,306 2.25 52,201 ‘' 1.95 36,473 1.62
P.E.I. 39,589 1.32 . 37,326 1.39 28,124 1.25
Nfld. 2,760 0.09 2,922 0.11 2,402 0.11
Canada 2,989,645 100.00 2,676,790 100.00 2,257,395 100.00

* Includes census farms in all cases.

L]

While the acre-

age involved in defining a census farm changed from three
acres to one acre in 1966, the minimum sales value of $50.00

has been maintained throughout the three census periods.

The

definition of animals includes cows and heifers, two years
and over, milking or to be milked.

%
-

Source:

96 -~ 531 - 40;

Canada,

e

1971, Cat. No.

1966, Cat. No.
96 ~ 702 -~ 11.

96 - 602 -~ 11;

¥

v

Dominion Bureau of Statistics, 1961, Cat. No.

and Statistics
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TABLE 5 -~ 3
POUNDS OF MILK PRODUCED ONﬁ DAY PRIOR Tb THE_CENSQS
1961, 1966, AND 1971 *
1961 1966 _— 1971

Province lbs. b3 lbs. 1lbs. 3
B.é. 2,394,410 3.39 2,430,845 3.54 2,626,940 4.39
Alta. 6,846,569 9.69 5,940,645 8.64 4,790,128 8.01
Sask. 5,127,397 7.26 3,331,593 4.85 2,529,575 4.23
Man. 4,068,947 5.76 3,249,147 4.73 2,536,397 4.24
Ont. 24,246,273 34.34 24,346,461 35.41 19,614,260 32.82
Que. 24,314,273 34.44 26,079,348 37.93 24,993,707 41.82
N.S. 1,188,886 1.68 1,094,465 1.59 986,831 1.65
N.B. 1,422,760 2.01 1,192,172 1.73 844,791 1.41
P.E.I. 955,742 1.35 1,024,803 1.49 793,273 1.33
Nfld. 53,895 O.QB 61,254 ° 0.09 57,857 0.10
Canada 70,619,790 100.00 68,750,733 100.00

el

59,773,759 100.00

.96 - 531 -~ 40;

Canada,

* Refers to all census farms.

Source:

13966,

Cat. No. 96

T

Cat, No. 96 - 702 - 1l.

P

- 602 -~ 11;

Dominion Bureau of Statistics, 1961, cat. No.

and Statistics
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When the number of milking cows on all census farmsl‘

ari considered, Quebec and Ontar;b once again rank one—twq
and accounted for 66.58 per cent of the Canadian total in
1961, (table 5 - 2). This figure had incréased to 73.59 p&r °
cent in 1971 as a result of lower rates of\decline in cow
numbers in these‘twé provinces, (tableﬁg\>\f), The loss in
_nunmber of milking cows in Ontario from 1961 to 1971 was much

greater than in Quebec. Conseq&ently, Ontario's percentige
-of the national total remained wvirtually unchanged, while
Quebec increased its share from 33.68 per cent to 40.14 per
cent. Thus, the relag}ve importance of Quebec, in térms of
humber of milking cows, had increased greatly while onfario
was just maintaining its position.

Finally, a-pomparison of the numbe£ of pounds of milk
proddced one day prior to the census indicates a marked dif-
ference between Ontario and Quebec. While Optanio showed a
decline in milk production of some 4,632,000 pounds or 15.10

per cent over the 1961 to 1971 period, Quebec increased its

production by 678,000 pounds or 2.79 per cent, (table 5 - 4).

£

lStatistics were not available for commercial dairy
farms over the three census years, necessitating the use qf
census farns. This térm is defined in the 1966 Census as an-
agricultural holding of one acre or more with sales of agri-
cultural products, during the twelve month period prior to
the census, of $50 or moxre. Thus, the total number of milk-
ing cows is somewhat larger than if commercial dairy farms
had been used.
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. . 2

As a fesult, Quebec's share 6f éhe national toial,incngased
to 41282 pef)cent while Ontario's percentage declined to
32.82 per cené, (table 5 - 3}

In summary, it was noted that Quebeq and Ontario com-
pletely dominated in the Canadian Hairy industry ranking ¢
one-two in the three cgnsus variables examined. However,
the trends over the ten year period:-1961 to 1971 suggest
that'Quegec may play a ﬁore important role in the future.

Nevertheless, the Ontario dairy industry will continue to be

a major competitor for the role as Canada's number one dairy

province. .

The Pattern of Milk Producers in 1968 and 1974

‘

Although the Ontario Milk Mafketing Board was estab-
lisﬁed in 1965, progéammes leading to adjustments in the
dairy {ndustny were not implemented until i968. "One of the
.programmes contributing to this adjustment was the graduate =y
entrant programme which became operational in September,
1968, gna permitted industrial miik'producers to transfer to
.tﬁe more «remunerative fluid milk market. Consequently, 1968
has been selected as'ﬁhe baséiyéér for assessjing regional
and farm lgvél adjustment. ' |

~ Fluid Milk Producers : June, 1968. Figure 5 - 1

shows the,distribution'of fluid milk producers for June,

1968. As this p?&dates the entry of the first group 07

!
- ! i

L
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graduate entrant milk producers into the fluid milk market,

the map reflects the suﬁply pattern before the impact of the

' graduate entrant programme.

The most outstanding feature of this distribution is
the market-oriented natufg of the fluid milk supply. As
shown in table 5 - 5 the five_lgrgesﬁ cities accounted for
some 59.02 per cent of all fluid milk consumption for
Southern.Ontario in Jhne, 1968. The Toronto market area
completely dominated during this period, consuﬁing some
36;51.per cent of the Southern Ontar%o total. Many of the

<

TABLE 5 - 5
- -

FLUID MILK CONSUMRTION BY AREA: JUNE, 1968 *

Area ‘ - ' Quarts Percentage
Ontario - 57,566,671 100.00
Northern . 4,715,027 - 8.19
Southern ! 52,851,644 91.81
Major Urban Centres . 31,194,065 59.02
-+ Toyxonto N 19,294,767 36.51
Ottawa 3,761,408 7.12
Hamilton o 3,682,684 . 6.97
_‘Windsor X 2,571,566 - 4.87
London 1,883,640 3.56

«

Other Areas in Southern

+Ontario . 21,657,579 40.98

Total for Southern

Ontario 52,851,644 - 1100.00

* Moﬁthly\Dairy Report, Ontario Department of Agri-~
culture and Food, Farm Economics, Co-operatives and,
Statistics Branch, August, 1968, No. 366, pp. 2 - 7.
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producers in counties to the north and west of Toronto wére
supplying this large and growing market. As a result of the
arrangements betweeﬁ éairies and producers.this pattern of
supply, which evolved in response to market considerations
at an earlier perjod, was maintained.

If Toronto is considered the single dominant market,
one can note the dropoff in nunber of fluid milk producers
with in%reaéed distance from that market. It is therefore
appropriate to inquire into the changing relationship

between percentage urban population and peréentage of f£luid

milk producers on a county basis from 1968 to 1974.

© The relationship between the percentage urban popu-

-lation in 1966 and the percentage of fluid milk producers
s . I .

in June, 1968 was examined through the use of simple re-

gregsion analysis, (figure 5 - 2). In this case, the

response variable, percentage fluid producers per county,

was‘regressed against the percentage urban population. The

4

correlation value of 0.58 was highly significant, supporting

-

the contention that the pattern of fluid milk producers in

° June, 1968 was market oriented.

\\\\\“ Industrial milk Producers : June, 1968. Figure 5 - 3

presents the pattern of induéﬁrialomilk prodﬁcers in June,
1968. A visual comparison pf figurés 5 -1 and 5 - 3 indi-

cates that the pattern of industrial milk producers is the

L]
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inverse of th?t for fluid milk producers. Assuming Toronto

is the single most important market, the pattern of indus-
trial milk producers is’characterized by location at the
margins. Given the nature of the final product this location

is inkkeeping with prior expectations.

3
1

The Pattern of Producers in June’, 1974. In order to

examiné the adjustmentsﬂpccurring in the dairy industry of
Southern Ontario, the pétte{n of fluid and industrial milk
producers was mapped for June, 1974~ (figures 5 - 4 and
5 - 5). Through the use of the same mappinq techpique,'it
is possible to'visuiily compare the changes which have

-occurred over the six year period.

Change in Number and Pattern of Producers
¢ -

When the change in the number of producers is examined
over the six year period, June, 1968 to June, 1974 (table
5 - 6); some appreciation of'the recent adjustments in the
.dairy industry of Southern Ontario can be gained. The total
number of milk producers has declined by approximately one
third from 23,639 to 15,766. At the same time, the numbe;
of industrial milk producers dropped from 16,797 to ?,056

représenting a loss of 8,741 producers or 52.03 per cent.
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TABLE 5 - 6

CHANGE IN NUMBER OF MILK PRODUCERS

JUNE 1968 TO JUNE 1974

o

!

/

T

104

No. No. - .
Type of June % of June 3 of Absoplute %
Producer 1968 Total 1974 Total Change Change
Fluid 6,842 28.94 7,712 48.92 + 870 +12.72
Industrial 16,797 71.06 8,056, 51.08 -8,741 -52.03
Total 23,639 100.00 15,768 100.00 -7,871 -33.31

7

During £his same period, there was an increase in the number
of fluid milk producers of 870 which repres;nted an increase
— of lZi?é pér cent. With these changes in producef numberé.
the fluid milk producers accounted for 48.92‘per gent of the
total in 1974 as compared to 28.94 per cent in 1968.

| A visual comparison of the pattern of fluid milk pro-
ducers in 1968 and 1974 (figures 5 - 1 and 5 -~ 3) indicates
that a number of major chénges have taken place in that sec-
tor of the dairy industry. These changes can be summarized
as follows: (1) a decrease in importance of a number of
Eighly urbanized counties, e.g.!Essex, Carleton, York,
Wentworth, and Ontario; {2) an increase in impoftance of a
number of chnties in Eastern Ontario, e.g. Lanark, Dundas,
‘Stormont, Glengarry; Prescott, and Russell; and (3) the
.increase in importance of counties in Western Ontario, e.g.

Perth, Middlesex, Wellington, Huron, and Bruce.

s o
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When the relationship between the percentage of urban
population in 1971 and the percentage of }luid producers in
June 1974 was examined, a corrélation of 0.11 was obtained,
(fggzre 5 - 6). This correlation value refleéts the lack .
of a significant association between the two variables. 1In
light of thé analysis of these two variables at the begin-
ning of the period of adjustment, (figure & - 2), one can
conclude that the fluid milk supply is coming from farms
located at a greater distance from t é urban centres.

The visual comparison of the pattern of industrial
m%lk producers in 1968 and 197@ indicates only minor changes
have occurred. Table 5 - 6 shows that the number of indus-.

trial milk producers has declined substgntialiy over the

intervening period.

Changes in Ontario Milk Pr?duction
June 1970 to June 1974

The adjustment in number of milk producers has fe—

sulted in changes in milk production although these changes

have not been as dramatic as/;Rb\dgggggj,rates would suggest.

There are two major reasons for this: (1) producers who are

lJune, 1970 represents the first month that Ontario
Milk Marketing Board statistich were available on industrial
milk production in Ontario. The June to June period has been
used for consistency in the comparisons over this four year
period. - :
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remaining in the industry are increasing the size of their
dairy operations, (table'4 - 1); and (2) there has ‘been a
substantial increase in the productivity of dairy herxds,
(table 5 - 7). ,

The dhanges in milk production over the periocd June
1970 to June 1974, (table 5 - 8), give some indication of
the magnitude of these changes. During this four year
period, total milk production declined by 42,619,000 pounds
or by 7.73 ger cent. This was comprised of a decrease of

112,818,000 jpounds or 38.74 per cent in industrial milk pro-

duction, and an increase of 70,199,000 pounds or 27,00 per

cent in fluid milk production.

This change in emphasis in milk production could gdme
from two sources: (1) a differential in herd ehlérgement,'
attrition rates, and productivity gains between fluid and
industrial milk producers; and (2) the result of the gradu-
ate entrant prog?amme. Although the first factor undoubtedly
plays a role, the shift in emphasis in milk production can
be largely attributed to the transfer of prqducérs from the
industr}al to the fluid milk market. Table 5 - 9 provides
a breakdowq\sf the number and percentage of graduate entfant'
milk producers by year of entry. ‘

The largest.decfeases in indgstrial milk production
occurred the June following’the largest intake of graduate
entrant milk producers. Thus, the evidence would suggest

that fluid milk production changes fromsJune, 1370 to June,

v

-
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TABLE 5 - 7

CHANGES IN MILK PRODUCTION PER COW IN ONTARIO
1861 TO 1972

Milk Cows for2

Production ,Milking Absolute %
Year (000) Purposes Average Change Change .
1972 6,379,080 736,000 8,667 526 + 6.46
1971 é,147,051 755,000 8,141 798 + 10.87
1970 t6,388,678 870,000 7,343 59 - .79
1969 6,625,276 895,000 7,402 64 + .87
1968 6,641,173 905,000 7,338 154 + 2.14
1567 6,645,988 925,000 7,184. 298 - 3.98
1966 6,801,485 909,000 7,482 169 + 2.31
1965 6,896,717 943,000 7,3}3 190 + 2.67
1964_ 6,795,248 954,000 7,123 20 - .27
1963 6,786,308 950,000 7,143 280 + 4.08
1962 6,657,112 970,000 6,863 304 +'.4:63
19¢1 © 6,506,246 992,006 6,559 —

1

and were obtained from various issues of Dairy Review.

products,

to livestock.

issues of Agricultural Statistics
June lst. figures in each case.

farm butter,

farm-home consumption,

These are annual figures for total milk production

The
total figure includes fluid milk, milk equivalents of factory

-

and milk feed

2The number of milking cowss was obtained from various

\

for Ontario and represents



TABLE, 5 - 8

CHANGES IN ONTARIO MILX PRODUCTION

JUNE 1970 TO JUNE 1974 *
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[

NS

Weight

& of $ Change from

Time Period (000) 1bs. Total Previous Year
June 1974

Fluid 330,186 64.92 + 9.34

Industrial 178,398 35.08 - 14.88

Total 508,584 100.00 - 0.59
June 1973 .

Fluid 301,991 59.03 - 2.27

Industrial 209,592 40.97 - 8.89

Total 511,583 100.00 - 5.09
June 1972

Fluid 308,995 57.32 + 10.81

Industrial 230,041 42.68 - 4.81

Total 539,036 100.00 + 3.56
June 1971

Fluid 278,849 53.57 + 7.25

Industrial 241,659 46.43 - 17.01

- Total 520,508 100.00 - 5.57

June 1970 .

Fluid 259,987 47.17 &
. Industrial 291,216 52.83

Total 551,203

100.00

* Data Source : Ontario Milk Marketing Board
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TABLE 5 - 9

-

NUMBER OF GRADUATE ENTRANT PRODUCERS BY YEAR OF ENTRY.

" ;

Time of Entry Number of Producers Percentage of Total
1968 412 ' 12.40
© 1969 651 19.59
1970 812 24.44
1971 533 ' 16.04
1972 ’ 153 ) 4.60
1973 ° 762 22.93
Total 3,323 100.00

* September in all cases

Data Source: Ontario Milk Marketing Board
/

!
¢
[ 1

s

1974 is largely the result of the Marketing Board's gré&uate
entrant programme. At the same time, this market transfer

céntributed to an additional decline in industrial milk pro-
duction beyond that resulting from producers dropping out of

milk production altogether.

Factors Contributing to Adjustment in Number
' and Pattern of Producers

-

-

o

Although thi7 section examines some of the reasons

accounting for the exit of milk producers, major emphasis is

-

on. the regional patterns of attrition and the factors

——

- A a =
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associated with this regional variation. While there are
common factors affecting the decision of both fluid and in-
dustrial milk producers to leave the dairy industry, there

also appear to be some unique factors operating in each’'case.

Reasons for Exit from Milk Production. One of the

factors contributing to the decision to leave the dairy in-
dustry has been the cost-price squeeze. 1In a review of dairy
farm production costs during the 1970 to 1972 period, the

Monthly Dairy Report noted that: "Specialized dairy farm

costs increased more during the 1970 to 1972 period than for
any oﬁher similar period in the 20-year history of the D.H.I.
cost study program."l However, it can be pointed out that \
this is just one of a number of considerations affecﬁing the
decision to drop out of dairying. In a recent survey by the
Ontario Milk Marketing Board,2 the results indicated that

the major reasons for leaving the dairy industry related to
the age and health of the operator with costs of production
being a secoﬁdary factor. These factors apply to both in-

dustrial and fluid milk producers and have been cited in

lMonthly Dairy Report, Ontario Ministry of Agriculture
and Food, Economics Branch, July, 1973, No. 425, p.l.

2O.M.M.B. General Manager's Report, April, 1974, p.32.
out of 395 producers who dropped out of dairying from November
1973 to February 1974, 45 returned a questionnaire which
indicated that: 15 left for health reasons, 14 because of
age, 6 listed cost of production, 5 due to labour difficulties
and % found other agripultural activities more attractive.

e Ak L av
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previous surveys of producers leaving the industry.l

The Role of the Graduate Entrant Programme. Out of

the 8,741 industrial milk produéers dropping out of that
sector of the dairy indust;y between June, 1968 and June,
1974, some 3,343 have transferred to the fluid milk market
through the graduate entrant programme. As a result, the
of the Marketing Board have played an important

N
role in the decrease in number of industrial milk producers.

policies

When the:pattern of graduate entrant producers (figure 5 - 7)
is comparéd with the pattern of industrial milk prgducgrs in
1968, (figure 5 - 3), a high degree of correlation is ékf—
dent. This is not unexpected for the graduate entrant milk
producers have all been drawn from the pool of industrial
milk producers.

The individual motives contributing to the decision
to take advantage of tHe graduate entrant programme are
varied:2 (1) the. higher price for fluid milk; (2) the
limited number of changes necessary to qualify as a gradﬁate
entrant; (3) the possibility that a son might be intefeséed

in dairy farming in the future; (4) a desire to remain in

dairying along with the feeling that it was necessafy to be

1T.’Ross Graham, "Trends in Changes in the Dairy
Business of Eastern Ontario," Paper presented to the 1973
Annual Conference at Kemptville College of Agricultural
Technology, January 18, 1973, p. 12.

2Based on farm interviews with 200 graduate entrant

milk producers in Eastern and Western Ontario during the
period October, 1973 to February, 1974.

Q
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/

!

a fluid milk shipper in order to do so; (5) a speculative

factor manifested in the fe?ling that prgﬁerty values would

be improved and in the long run the producer could not lose

on the free quota allotment; and (6) the desire to have the
income and prestige associated with being a fluid milk pro-
ducer. In a number of cases, more than one consideration
entered into the decision. However, the higher returns from
the fluid milk market over the longer run was invariably
mentioned.

?%e\Role of Land Values. With the large addition of
BN

new industrial milk producers to the fluid milk market, one
might expect a substantial increase in the number of fluid
m%&k producers. Table 5 - 6 shows that during the six year
period from 1968 to 1974, the increase was only 12.72 per
cent or. 2.12 per cent per year. This indicates that there
has been a arkéd decline in thé number of regular fluid milk
producers s?nce June, 1968. By assuming that all dropouts
over the 1968 to 1974 period were regular fluid milk pro-

ducers, it is possible to arrive at a county value for drop-

outs from the fluid milk market.l Figure 5 - 8 presents the

lThe number of graduate entrant milk producers dropping
out of the dairy business is quite small, making this a real-
istic assumption. By adding the number of graduate entrant
producers to the number of regular fluid milk producers in
June, 1968 and subtractlng the number present in June, 1974
it was possible to arrive at a dropout value for each county.

\ 1
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dropout or attrition rate for Southern Ontario during the
six year period in question.

The pattern evident in the map suggests that the
assessmengmby Mafshall and Lang with respect to changes in
milk, production also applies to the adjustment in number of
fluid milk producers. These authors noted that: "... fluid
milk production is rapidly moving away from those areas where
opportunity costs for land and labour are high."l As a re-
sult, one might hypothesize a positive association bet&een
attrition in numbei of regular fluid milk.producers and laﬁd
values. In order to test this relationship, the Spearman
rank cofrelation2 was run on the attrition rates among fluid
milk producers during the June, 1968 to June, 1974 period
and the average county land values in 1971. The correlation
of 0.71 was highly significantl (Appendix III), supporting
the hypothesis that land values are positivély associated
witl attrition rates amorig fluid milk producers.

From‘these'findings, one can conclude that unless

there is a major change in the type of dairy operation® in

lMarshall and Lane, Fluid Milk Pricing, p. 69.

2Sidney Siegel, Nonparametric Statistics for the
Behavioral Sciences, Toronto : McGraw-Hill, 1956, pp.
205 - 212,
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the areas of high land values,l one can expect that the
"Golden Horseshoe“2 area will become a minor region in terms
of fluid milk production in the future. This adjustmént is
being accelerated by two processes: (1) the high’attrition
rate among regular fluid milk producers in these areas; and
(2) the graduate entrant programme  which is bringing in new
fluid milk broducers in_the outlying counties.

A\

The Contrast Between Eastern and Western Ontario

The concentration of graduate entrant milk producers
in Easfern and ‘Western Ontario {(figure 4 - 9) raises the

. prospect of comparing two areas that are vastly different in
B
terms of agricultural land capability. Some indication of

the differég;es can be gained by comparing the percentage of

L
classes 1 and 2 land in the sample of townships selected for
interviewin{"ﬁﬁrposes (table 5 - 10). This table shows that
there is a pronounced d%fference in high capability agri-

P

cultural land in the two regions.

-lOne alternative would be to shift to the California-

type dairy operation which utilizes small acreages run
essentially as milk factories. For an account of this system
see: H.F. Gregor, "Industrial Drylot Dairying : An Overview,"
Economic Geography, Vol. 39 *(1963) pp. 299 - 318. ,

2This term refers to a group of highly urbanized
counties extending from the Niagara Peninsula on the south
through to Ontario county on the east.

-
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PERCENTAGE OF €LASS 1 & 2 LAND FOR SELECTED
TOWNSHIPS IN?EASTERN AND WESTERN ONTARIO
Eastern Ontario }7% Western Ontario %

Glengarry County Elgin County -
Charlottenburgh 32.0 Dorchester S. 70.4
Kenyon 16.8 Oxford Cbunty '
Lancaster 56.8 Blenheim 80.7"
Lochiel 17.2 Dereham 78.5

Prescott County Nissouri E. 87.0
Caledonia 12.2 Zorra East 85.4
Plantagenet §$\~ 20.0 Zorra West 80.6

Russell County Lambton County
Cambridge 43.1 Bosangquet 54.8
Russell 67.8 Plympton 92.8

Stormont County Warwick 84.7
Finch 52.6 Middlesex County
Roxborough 19.5 Dorchester N. 71.9

Dundas County Lgndon 83.9
Matilda 53.6 Nissouri W. 79.8
Mountain 32,5 Williams W. 74.6
Williamsburgh 25.6 Perth County
Winchester 50.5 Blanshard 69.9

Grenville County Downie 85.8
Edwardsburgh 48.2 Fasthope N. 64.0

Carletdn County Easthope S. 79.8
Osgoode 41.0 Ellice 84.3

Elma 88.9
Average percentage Fullarton 79.1
Class 1 & 2 land 35.8 Logan 90.3
Wallace 84.1
Waterloo Cqunty
Wellesley 50.6
Wilmot 57.8
Woolwich 55.9
Wellington County
Maryborough 78.9
Minto 61.6
Peel 74.9
Bruce County
Carrick 58.5
Culross 48.9
) Huron County
Goderich -81.1
~ Grey 77.9
Hullett 83.6
Average percentage
75.2

Class 1 & 2 land

) Source: Calculations made from data in D.W. Hoffman's
Land Use Capability for Agriculture, Toronto:

Department of Agriculture and Food, 1970.

Ontario



. 119

With the exception of six townships in the Western
Ontario sample area, uniformly high land capability is
characteristic: Culross .township stands out as having the
lowest land capability with 48.9 péf cent of classes 1 and
2 land. The other five townships in Western Ontario that
appeared at the lower end of the scale all had values in the
50 to 60 par cent range. On the other hand, only one town-
ship in the )Eastern Ontario sample had a value in excess of
60 per cent of high capability agricultural land. 1In ;he
case of Caledonia township only some 12 per cent of the land
is of high capability. 1In addition to the lower values of
land capability in Eastern Ontario, the range in values is
greater. Given these differences in agricultural landkcapa—
bility, one might anticipate significant differences in farm
size between graduate entrant milk producers in Eastern and
Western Ontario. ’

Attention was also given to the question of differences
in degree-days above 42°F between the sample townships in
Eastern and Western Ontario in the belief that this might

have an effect upon the corn acreagesl in the two areas. This

index provides a useful cumulative measure of the growing

period.2 When the pattern was campared for the two study

-

»
/
N

lInclhdes both grain corn and silage corn.

2The Canada Land Inventory, The Climates of Canada for
Agriculture, Department of Forestry and Rural Development,
Ottawa, Report No. 3, pp. 6 - 8. Also see figure 9.
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areas, it was noted that there was practically no difference
in the areas with’the‘heaviest concentration of graduate en- !
trant\pnilk producers. In both areas, the values ranged be-
tween 3000 and 3500 degree-days above 42°F. As a result, no
significant differences in corn acreage in the two areas were
expected on the basis of degree-day differences.
The general hypothesis, that there is a significant
di?ference between the two regions, is tested in terms of
nine selected variables. For statistical purposes, the null
hypothesis, i.e. there is no difference in variable averages
for the two groups, was assumed for each of the nine variables.
In order to reject the hypothesis; a 95 per cent level of
significance was required. The results of the analysis are
presented in table 5 - ll.1 "
For three of the nine variables, }he null hypothesis
was accepted. Although the gel test averages were higher in
Eastern Ontario, the difference was not signifiecant at the
98/ per cent level. Thus, on the basis of the survey sample
there does not appear to be any significant difference in
herd management levels in Eastern and Western Ontario. The

same conclusions were reached with respect to fluid milk

quota holdings and acreage in corn in 1973.
\

. lLeslie J. King, Statistical Analysis in Geography,
Englewood Cliffs, N.J. : Prentice-Hall Inc., 1969, pp. 76-77.
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TABLE 5 ; 121
COMPARISON OF AVERAGES FOR SELECTED FARM VARIABLES
IN EASTERN AND WESTERN ONTARIO
" Eastern® western® ,
Variable Ontario Ontario Significance
Pool I quota in Not
pounds per day 721 749 significant
Market share gquota
pounds per annum 336,000 279,000 99% level
Income from milk2
sales per annum $20,819 23,801 95% level
Percentage farm income
from milk sales 83.4 72.3 99¢% level
Herd a&erége per .
anhum 10,843 12,315 99% level
Average gel test over Not
12 month period 11.72 9.42 significant
Milking herd size 40 35 95% level
Farm size in acres> 254 193 95% level
Acres in corn during Not
1973 crop year 38.1 42.8 significant

€ o
Y
2

Data Source:

Farm Interviews

lThis figure is comprised of the five year graduate
entrant quota allotment plus guota purchases at the time of

the interview.

4

A 400 pound minimum value was used.

2Includes all income received through the Ontario Milk
Marketing Board but excludes Canadian Dai%y Commission subsidy

payments.
3

Includes both owned and rented acreage.

4Includes both silage and grain corn.

5

Sample size of 68.

6Sample size of 125.
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Graduate entrant milk producers in Eastern Ontario
had a significantly larger market sharing'or industrial milk
quota than their counterparts in Western Ontaric. This is
guite in keeping with expectations for Eastern Ontar;o has
long been known as the major source of industrial milk pro-
duction. In addition, it can be noted that éroducers in
Eastern Ontario were more dependent on milk sales for their
farm income than producers in Western Ontario. This suggegts
“that Eastern Ontario lacked the alternative agricultural
activities that are available to the graduate entrant pro-
ducers in Western Ontario.

Producers in Eastern Ontario were characterized by .
significantly larger milking herds. This may be anticipated
in an area Qhere there is a greater dependence on dairying
as a source of farm income. However, it must be noted that
herd averages were significantly higher-in Western Ontario.
In light of this difference, it is not surprising that income
from milk sales was significantly hiéher in Western Ontario.
Farm size was significantly larger in Eastern Ontgrio. Con-
sidering the lower quality of the land resources in this

area, the larger farm size was anticipated.
Summary

Emphasis in chapter five has been on the regional ad-

justments that have been taking place in the number of milk



123

producers in Ontario over the period from June, 1968 to
June, 1974. 1In order to place these provincial changes in
a ‘-broader context, trends in Ontario and Quebec Qere cgm-
pared over the 1961 to 1971 period. Although Quebec overtook
Onfario as the £op dairy province during this ten year period,
the two provinces remain highly competitive for the title as
Canada's number one dairy province.

Examinatfon of the pattern of fluid and industrial
milk producers in June, 1968 indicated that there was a
coﬁcedt;ation of fluid milk piodUcers ih proximity to the
major Ontario market; Toronto. At the same time, the in-
dustrial milk producers were located at somevdistance from
the Toronto market. During the six year period from June,
1968 to June, 1974, high dropout rates occur#ed among both
fluid and industrial milk producers. The fluid milk sector
has been able to replenish its supply of producers through
the graduate entrant programme. This has not been the case

with the industrial milk sector. However, becéuse the new

!
i

fluid milk producers were formerly in the industrial milk
market, there has been a shift in "the pattern of fluid milk
producers to locations that were more distant from the

~

important urban markets. One can anticipate that this trend '

* will continue in the future given the present institutional

setting and current economic situation.
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On the one hand, the graduate entrant programme com-
binea with quota negotiability and the pooling of milk prices
and transportation rates provided'incentive for industrial
milk producers to switch to the fluid milk market. On the
other hand, high land values in the "Golden Horseshoe" area
and high prices for Pool I quota encouraged regular milk pro-
ducers to discontinue milk production. Thé net effect of -
these two sets of forces was to accelerate regional adjustj
nents in the supply pattern of fluid milk in Southern Ontario.

Finally, the regional differences between Eastern: and
Western Ontario were tested for nine selected vériables. Iﬁ'
"the case of herd management, acreage in corn, and fluid milk

‘

quota size, there was no significant difference between
'graduate entrant milk producers in Eastern and Western Ontario.
Producers in Eastern Ontarig occupied larger farms, carried
larger milking herds and industrial milk guota, and were more
dependent on milk sales for their Earm income. On the other
hand, the producers in Western Ontario were character%zed by
significantly higher milking herd,avergges and income from
milk sales.

Having thus established the importance of the graduate
entrant programme to recent changes in tﬁe dairy industry of
Southern Ontario, it is appropriate to examine farm level

\

adjustments among these producers.



. CHAPTER 6

MULTIPLE REGRESSION ANALYSIS OF FARM DATA
Introduction

Multiple regression analysis has be;n widely used in
the study of adjustment in the dairy industry. Through the
use of this technique of analysis it is pogsible/to identify
quantitatively the relationship that exists between a depen-
dent variable and a series of independent variables.

The objective of this chapter is to investigate the
variables associated with changes in milking herd size since
1968 and to predict such changes. Section two discusses the
seleqtion of variableg for the model with emphasis on the
rationale for their selection. , A series of hypotheses have
been developed for the expected relationship between the de-
pendent and independent variables.

A series of models are developed iq section three,
using absolute change in herd size as the dependent variable.
The several models areldevéloped on the basis of various com-
binations of independent variables. In gdditiqn, data are
g;oupéd by region and in accordance with an ethhic factor.
The material in’this section is organizea into. three parts:

(1) presentation of a correlation matrix; - (2) presentation

125



SR RS emp e e o

I T T N, .. et e

126

of thelmodels used and results obtained; and (3) discussion
and inﬁerpretation of the findings.

* Section four is organized in a similar manner with
the dependent variable in this case being the percentage
change in herd size since 1968. In ﬁhé regression models,
the order of entry of the variables, the F level at entry,
the degree of relationsb;p‘between the dependent and inde-
pendent variables, thg sign and statistical significance of
the regression coefficients, and the overall level of expla:

nation provided by the models are all considered.

Selection of Variables

P
’

3 {
-~ The Dependent Variable. Changes in milking herdusize

since 1968, measured in both absoclute and percentage terms,
is the dependent variable used in this study. This variable
has been selected for several reasons: (1) it provides a
measure of changing farm structure; (2) it reflkcts'an in-
dustry-wide adjustment that has been taking place since af

. f
least 1951; and (3) changes in herd size can be directly re-
lated to chénges in milk supply.

The Independent Variables. A total of eleven inde-

pendent variables have been included in the model covering
seven factors believed to have a bearing on herd enlargement

behaviour. Following is a brief statement of rationale for

the factors included in the models.

-
2
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The method of storing and delivering milk in 1968 was
‘used as an fndex of the level of mechanization and capital-
ization. Since one of the requirements of the graduate en-
trant programme\is the presence of a bulk tank, farms with
such facilities/in 1968 were in a position to take advantage
of the progrdamme at an earlie£ date and .direct future im- -
proyemeﬁts to other areas. Furthermore, the use of a bulk
tank reduces the farm labour input and results in higher re-
turns from milk sales because of a differential in transpor-
tation rates. Thus the presenée of a bulk tank in 1968 may
be a factor inducing a higher level of milk production and
expansion in the size of the milking herd. This variable
entered the equation as a dummy variable, i.e. assigned a
one for presence and a zero for absence.

A second factor included in the ﬁpdel was a measure-
ment of the herd management leQel of the farm operator.
Because the measurement used was directly related to milk
production, an operator with a high level of management
would receive greater returns froﬁ milk sales. As a result,
one could antigipate that such an individual would be more
likely to enlarge the giée of his milking herd and be capable
of managing a larger'hérd'than a poorer manager.

"The third factor included in the model related to the
soci%l characteristics of the farm operator. Three variables
fall into this category: the agé of the operator in'1968,

the educational background, and the ethnic gréup. Age was

v

»
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included because of its sigﬁificance in the adop£ion of in-
novations and the anticipation that it  could also have an
influence on a farmer's decision with respect to herd ex-
pansion/.l The educational level might exert an influence in
severéiayays: (l)\higher levels could reflect better overall
managerial ability and efficiency:; and (2) higher educational.
levels ma& be associated with greaLer life style expectations.
In both cases, herd expansion behaviour might be éxpected to

be more probable. The anticipation with respect to the
ethnic factor was generated és a result of the attention it N
received in the literature ahnhd because of the high proportion 3
of immigrant Dutch Canadians in the sample. Thus, it was ex-
pected that herd expansion would be more characteristic of
immigrant Dutch Canadians than other groups. This variable

was included in the model as a dummy variable.

The fourth factor represented the economic character-
istics of the farm in 1968 and were measured in térms of farm
size and milking herd size. Larger farms were expected to
have greater potential for expansion. As a result, a positivé
relationship between farm size and herd enlargement was antici-

pated. On the other hand, it is logical to expect’ that farms

with smaller herxds would be facing the greatest cost-price

lG.J. Conneman, A Methodological Study of Representative

Farm Groups and Alternative Methods of Analyzing and Projecting
Changes in Milk Production, Unpublished Ph.D, thesis,
Pennsylvania State University, 1967, p. 114. -
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séueeze and consequently to exhibit the greatest herd en-
largement. ‘

The fifth factor measured the guality of the land
resource base and was expressed in terms of percentage of
classes 1 and 2 land in the township. 1In this case, the
lower quality land was exéected to be ass&ciated with the
greatest herd enlargement. The reasoning behind this was
that better gquality land would providébthe farmer with al-
ternative agricultural opportunities such as cash cropping.

A sixth fagtor re%ated‘to changes in the land re-
source base brought abouf\by: (1) additions to the farm
through purchase or rental; and (2) upgrading of the land
resource through the installation of tile drainage. Both
of these changes increése the herd carrying capacity of the
farm. Consequently, greater herd enlargement was expeéted
to be associated with these changes. In order to hold the
effect of these changes constant, both of these variables
were measured as a percentage of the farm size in 1968.

Finally, an institutional factor was included, ex-
pressed as th; amount of fluid milk quota purchased since
1968. Because ‘the purchase of fluid milk quota results-<in
the shift of a larger portion of the producer's milk into
the top price category, the farmer receives additional in-
come from milk sales, The ant;cipation‘with respect to this
factor was that herd expansion and quota purchasing behaviour

would be occurring concurrently. Thus, the inclusion of: this
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factor provides same indicatign of the role that the insti-
tutional setting may be playing in the decision to increase
herd size. ‘
N _—

Variables and Simple Hypotheses. Table 6 - 1 presents

a summary of the variables included in the model along with a
>3
statement of the expected relationship between the dependent

and independent variables. The abbreviations used indicate

the manner in which the variables have been labelled in the

f
i
0

computer printouts.

Models with Absolute Change in Herd Size
as the Dependent Variable

ot

Matrix of Simple Correlation Coefficients. The simple

correlation matrix for the farm variables (table 6 - 2) gives
AN '

some insights into the problem of correlation amohg the inde-
penaént variables.1 The highest correlation in this case is:

a positive association of 0.393 between farm size in 1968 and

b

milking herd size for the same year. Since both of these
variables are included in the model as an economic factor, it

would be possible to eliminate one of these independent vari-
»
ables. Because the correlation between enlargement of milking

.

herd and herd size in 1968 is ‘the stronger of the two, the

farm size variable will be deleted in one of the models.

e
~

[ 4

lReferred to as the problem of~multicollinearity in
the literature.
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VARIABLES AND SIMPLE HYPOTHESES

Variable Abbreviation Sihple Hypotheses
Dependent
Y Absolute change in EMILKH

1 herd size 1968 - 73

A Percentage change in EMILKH
herd size 1968 - 73

Independent
Xl Method of milk. deliv- BULKT Greater expansion of milk-
ery, in 1968 ing herd size is associated
with presence of a bulk
tank in 1968 .
X2 Level of herd man-~ GELTET Herd enlargement increases
agement with management level
X3 Age of operator in " AGE Herd expansion increases as
1968 . age decreases
X4 Immigrént Dutch DUTCH Greater expansion of milk-
Canadian ing herd size is associated
with immigrant Dutch
Canadians
Xg Level of education EDUCAT Expansion in milking herd
size increases with education
level
X6 Size of milking herd - MILKH Milking herd enlargement in-
in 1968 S creases as herd size de-
creases
X7 Size of farm in 1968 FARMS?Z Enlargement of milking herd
size increases with farm
size
Xg Land resource base PER12 Expansion in milking herd
. size increases as land
quality decreases
Xy Increases in land LAND Milking herd enlargement in-
base since 1968 creases ,with additions to
the land resource base
XlO Tile drainage since DRAIN Milking herd expansion in-

1968 creases with tile drainage

X Fluid milk quota pur- POOLIP Milking herd enlargement in-
11 . .
chases since 1968 , creases with quota purchases

. .,»:)
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TABLE 6 - 2
CORRELATION MATRIX FOR FARM VARIABLES
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Examination of the correlation between herd enlarge-
ment and each of the independent variables indicates that,
with the exception of age and milking herd size in 1968, all
of the variables were positively related to herd expansion.
The strength of the relationship shows that milking herd size,
Pool I purchases, and éand additions are guite significant,
while education‘level and the Dutch vériables are only mér-
ginal in terms of significance. The land gquality variable
(#9) was characterized by a number of negative correlations,
the most significant being farm size and milking herd size
in 1968. However, this is quite consistent with expectations.

Model 1. The dependent variable was run against
eleven independent variables using total\sample size and two
regional groupings. Results ﬁrom the three runs for this
model are presented in tables 6 y 3, 6 - 4; and 6 - 5. The
shorthang designations used in table 6 - 1 to refer to vari-
ables is used throughout. .In addition to presenting the
equation for each mo@el, the "t" values and level of signifi-
cance of the r;gression are indicated. An F level for entry
and deletion of 1,5 was used in all thg runs. Although the
high F requirements for entry means that a number of variables
are not iw the equation, the order of entffhof the independent
variables not in the equation ca; be determined by the magni-
tude of the partial correlation coefficients. .

Model 2. In the second model, the two dummy variables,

BULKT and DUTCH along with the FARMSZ -variable have been
'



134

deleted, leaving a total of eight independent variables.
This model was run using the total sample size and four
groupings based on the ethnic variable and region. The re-
sults are presented in tables 6 - 7, 6 - 8, 6 - 9, 6 - 10,
and 6 - 11.

Variables Associated With Herd Enlargement: Model 1.

In this model, eleven independent or predictor variables were
;

I

run against the dependent or response variable. Three dif-
ferent groupings of cases, consistiqg\of.the total sample

sizeg an Eastern Ontario group, ang’a Western Ontario group,
were run for the model. The sample sizes wexe 193 cases, 68
cases, and 125 cases respectively. Thé results from each of
the runs will be discussed separately, followed by a summary -
of the model results.

When the 193 observations were used in the first model,

five independent variables entered the equation. All were -

//
k!
Fl

highly significant. With the exception of milking herd size
in 1968, all of the independent variables in the model were
positively associated with the dependent variable. This was
consistent with the relationships hypothesized in table 6 - 1.
The multiple r and R2 values were highly significant as well.
The size of the milking herd in 1968 was the first
independent variable to enter the model, and with a negative
sign indicates that the smallest milking herds in 1968 ex- .
perienced the greatest absolute herd enlargement over the

1968 to 1973 éeriod. Although this is contrary to Conneman's
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findings with respect to herd size, it can be readily inter-
preted in the Ontario setting. Logically one would expect
that the smaller aairy operations would be experiencing the
greatest cost-price pressures. Faced with this situation,
the milk producer has four possible options: (1) expand the
size of his milking herd; (2) increase herd production by
upgrading mana%ement; (3} purchase fluid milk quota in order
to obtain higher returns from milk sales; or (4) use some
combination of the above strategies. Given the predominance
of the family farm organization of the dairy industry of
Southern Ontario, labour and land restraints established an
effective upper limit on expansion among the larger milking
herds in 1968. Consequently, the inverse relationship be-
tween herd enlargement and milking herd size in 1968.

Fluid milk quota purchase was the second independent
vafiable to enter the model. The positive sign indicates
that the milk producers were purchasing quota in conjunction
with herd enlargement. Thus, it would appear that the milk
producers were using at least two strategies in attempting to
deal with the cost-price squeeze. It also reflects the im-
portance of the institutional factor, because the market in
fluid'milk quota has come about directly as a result of a
Marketing Board policy.

The third significant variable to enter the model was
additions to the land resource base since 1968, coming as a

result of either land purchase or rental. This independent
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variable was positively associated with herd enlargement,
indicating that herd enlargement was oc¢curring in conjunction
with additions to the land resource base. The implication
arising from this result is that the lack of land resources
serves as a restraint on herd expansion.

Farm size in 1968 was the fourth independent variable
to enter the model. The positive association between herd
expansion and farm size once again emphﬁsizes the importance
of the availability of land resources; Finally, the Dutch -
ethnic variable was positively associated with herd expansion
at a significant level. This provides support for the con-
tention that Dutch Canadians have played an important role in
the dairy industry of Southern Ontario. . ‘ i

Examination of ﬁﬁe sign of the partiél correlation co-
efficients provides information on the relationship of the

y
dependent variable and the independent variables not in the
equation. A positive relationship was evident bétween hérd
expansion and the éresence of a bulk tank in 1968, the gel
test averages, and the level of education. A negative re-
lationship existed between herd enlargement and the remaining
three independent variables: age of the farm operator in
1968, percentage class 1l and 2 land, and additions of tile
drainage since l9&§, (table § - 3). With the exception of
the last independent variable, these relatibnships were con-

sistent with expectations.’

Employing the same set of independent variables,
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the model was run a second time using only the observations
from Eastern Ontario: (table 6 - 4). A number of changes
occurred when this grouping of cases was used. 1In this in-
stance, seven independent variables entered the model, con-
sisting of three new variables and four 6f the five Variables

present in the first run. The Dutch ethnic\variable did not’
enfer the model in this‘run. However, the presence of a bul;‘
tank in 1968, the gel test average, and the level of edu-
cation were added. Although their level of significance was
not as high ag the first four variables in run one, a case
has been made for their inclusion.l The net effect of these
three addipional independent variables is to prodﬁce a marked
increase in the multiple r and R2 values.

The size of milking herd in 1968 and guota pu;chases
entered in the same order as in the first run.‘ The farm size
variable and the land variaple entered the model as number
five and six. However, thé level of significance and the
sign remained the same as in the first run. In the case of
the three new independgnt variables, the nature of the re-
lationship betyeen the dependent variaﬁle and these indepeﬁ—,

»

dent variables was the same as indicated from the examination

4

of partial corrxelation coefficients in run one. j

In the final grouping of data for model one, the 125

lD.P. Hauser, "Some Problems in the Use of Stepwise
Regression Techniques in:Geographical Research," The Canadian
Geographer, Vol. XVIIXI, No. 2, 1974, pp- 155 - 56.
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observations from Western Ontario were‘used, (table 6 - 5).
Six independent variables entered the equation in this case,
with five of the variables being highly significant. These
_were the same five variables that were significant in the
first run. The drainage variable also entered the equation
in run three, but was only significant at tHegBO per cent
level. However, the drainage variable is posi£ively associ-
ated with the deb@ndent variable in this instance. Although
this is in contrast to the sign- in run one, it is in keeping
with the type of relationship initially hypothesized between
herd expansion and additions of tile drainage. Even with six
independent variables in the equation, the multiple/r and R2
values are very similar to thoge of.run one.

Results from the three runs of model oné have been
summarized in table 6‘— 6. Examination of the éummary table
shows that thé results from run one and run three are.quite
similar. This is not unexpected as the observations from
Western Ontario comprise approximately 65 per cent of the
total sample. %t can be n#ted that four of "the eleven inde-
penden£ variables are highly significant in all three data
éroupings for model one. These four variables are milking
herd size and farm size in 1968, land additions since 1968,
and the purchase of fluid milk quota sin?e 1968. The Dutch
ethnic variable is highly signﬁficant in runs one and three,
but does not ente; the equation in run two. In the Eastern

-

Ontario group, education level, gel test gverage, and the
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presence of a bulk tank in 1968 are éll included in the’model.
Thus, Eastern and Western'bntario groupings show some impor-
tant\differences. This is quite in keeping with the genefally
held belief that there are some major differences in the dairy
industry in these two regions.

Two such differences.should be considered when inter-
preting the results from the multiple gegression models. On
the one hand, developments in dairying such as herd testing,
imprévements in herd quality, acceptance of modern technology,
and capital impro#ements tend to lag in Eastern Ont;rio.
Support for this contention is provided by the &appearance of'
the bulk tank variable when the Eastern Ontario observations
were grouped. Conseguently, it was a good predictor variablé
for the Eastern Ontario data set.

On the other hand, Eastern Ontario does not have the
agricultural alternatives that Western Ontario has, resulting
in a greater dependence on dairying as a viable agricultural

'.activity. Evidence f£dr the limited alternatives iﬁ Eastern
Ontario is'provided by the land capability variations between
the two areas; (table 5 - 10). This factor may account for
t;e significance of the Dutch ethnic variable in runs one and
three and its absence in run two. Although the percentage of

Dutch Canadians was almost identical in the Eastern and

Western Ontario regional samples, their lack of significance
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\

in Eastern Ontario may reflect the lack of.alternative agri-
cultural oppbrtunities. As a result, there was no prediction
value for this variable in Eastern Ontario because. other eth-
nic groups were also undertaking herd expansion programmes \
in an attempt to increase farm income. Where alterga%ivés
were available, the Dutch showed a greatér inclinaﬁion for
dairying, which was reflected in herd enlargement.

Variables Associated With Herd Enlaiggment: Model 2.

, S
This/ model includes eight independent variables from model

one, with the two dummy variables BULKT and DUTCH deleted
along with the FARMSZ variable. The dependent variable is
once again measured in absolute terms, and the stepwise pro-
cedure is used. Five runs, using somewhat different group-
ings of variables, were employed. In addition to the t?tal
sample and the Eastern and Western Ontario g;qupings,.the
obServations were also classified on the basis of the ethnic
variable. This resulted in one group of 70 cases consisting

of Dutch.Canadians, and a second group of 123 ca%es consist~

ing of non-Dutch fluid milk producers. As the Dutch element

was found in both regions in approximately the same percentage,
this grouping is guite difﬁerent from the regional classifi-
cation of obsérVations.

When the total samplé was included, five indepéndent

variables entered the equation, (table 6 - 7). Three were
N

‘highly significant. These three variables were the size of

the milking herd in 1968, fluid milk quota purchases, and land

o P * e -

* KU WSS
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additions since 1968. Their order of entry and relationship
to the dependent variable was the same as in tﬁe first run of
model one. The fourth and fifth variables to enter the model
were education and gel test average. However, only tﬂe edu-
cation variable was significant at tﬁe 80 per cent level.

The multiple r and R2 values were 'somewhat lower than in the
first run of model one.

The 70 Dutch Canadians were grouped for the second run
of model two, (table 6 - 8). 1In this case, four independent
variables entered the equation: milking herd size in 1968,
£fluid milk quota purchases, age; and land additions. Milking
herd size and quota purchases wére both highly significant.
The age variable was significant at the 95 per cent level,

'while the land variable was significant at the 90 per cent
level. 'It should be noted that the agé variable was positive-
ly associated with herd expansian which is in contrast to
prior expectations. However, there may be an explanation for
this anomaly. All of the milk producers in this group are
recent immigrants, who have established themselves in the
dairy industry since coming to Canada. It may be that initial
efforts in such a situation are directed towards building up
other aspects of the farm. Conseguently, herd enlargement is
coming at a later stage, thus accounting for the inverse re-
lationship between herd expansion and age.

In the third run of model two, the 123 non-Dutch ob-

servations were grouped, A total of six independent variables
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entered the equation, (table 6 - 9). Milking herd size in
1968, fluid milk gquota purchases, land additions, and tile
drainage were all significant at the 99 per cent level. ghe
age variable was significant at the 80 per cent level. Al-
though the land capability variable entered the equation, it
was not significant at the 80 per cent level. Only quota
purchases and land additions were positively associated with
the dependent variable.

When the Eastern Ontario observations were grouped in
run four, five independent variables entered the eqguation,
(table 6 - 10). 6nly milking herd size and quota purchases
were highly significant. The education variéble was signifi-
cant at the 90 per cent level, while land additions and gel
test averages were significant at the 80 per cent level. The
same series of\independent variables present in the comparable
grouping of observations in model one were evident in model
two. In addition, the nature of the relationship between the
dependent and independent variables are similar. However,

,the multiple r and RZ values are slightly lower.

Finally, the cases for Western Ontario were grouped

for run five of the model. Four independent variables entered,

with three being highly significant, (table 6 - 11). The
drainage variable was significant at the 90 per cent level.
All four independent variables were present in the comparable
grouping for model one. With the exception of the drainage

variable, the nature of the relationship between the dependent

N A A S " L A o e sk
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and independent variab}es was the same as in model one.
Examination of‘table 6 - 12 provides a summary of the
results from the five‘groupings of observations used in model
twe. Although the number of independent variables was re- |
duced to eight' in model two,‘some comparisons are in order.
Runs one, four, and five of model_two have comparable group-
ings in model one. .Consequently, comparison will be iimited
to similar data groupings. Thus, comparison with table 6.— 6
indicates that: (1) the multiple r and Rz values Qere slight-
ly lower in comparable groupings in model two, bdt were still
highly sidnificant; (2) the best level of ekplénation in the
dependent variable was obtained. from the Eastern Ontario
groupingj (3) with the excéption of run one %n model two,

)
all of the independent variables in model one were present in

1.

’

model two: {(4) with the exception of the drainage variable
in run five of model two, the relationship between the depen-
' dent variable and independent variables in the equation was

the same; and. (5) mllklng herd size and quota purchases were

v

highly SLgnlflcant in all runs of both models

Models With Percentage Change in Herd Size
as thé Dependent Variable

e
13

-

Matrix of Simple Correlation Coefficients. The corre-

lation matrix in table 6 - 13 is similar to taﬁle 6. - 2

-

lThe variable in questlon w¥s the herd management
variable, (GELTET). \ v S
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- 13

TABLE 6

CORRELATION MATRIX FOR FARM VARIABLES

- , \\ »
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except that both herd enlargement and gquota purchases (vari-
ables 1 and 12) are measured in pércentage terms rather than
absolute terms. Compaiison of the two tables reveals two
changes have occurred: (1) a change in the nature of the re-
lationship (sign) between the dependent and independent vari-
ables; and (2) a change in the strength of the relationship
between the dependent.and independent variables.

Several examples of the first type of change can be
noted. The gel test average, which was pqsitively associated
with absolute herd enlargement,‘becomes negative whepn the per-
centage value %s employed. The same type of change céﬁ be
noted in the case of the farm size variable. However, in
" both cases, the negative corrélation is far from being sig-
‘nificant. This lack of significance was also the. case when
the absolute change in herd sizé_wasfpsedf In all ther
cases, the ‘nature of the relationship remained the same.

A number of changes have occurred in the strength of
relationship between the dependent and independent va:iableé.
Varﬁable four, five, six, ten, and twelve all showed a de-

cline in the stréngth of their relationship with herd enlarge-
ment when the dependent variable was measured in peréentage
terms. This was particularly evident in the case of variable
twelve, where it dropped from being highly significant when
hérd enlargement was expressed in percentage -terms. On Fhe
oéher'hand, the relationship between herd expansion and milk-

| .
ing herd size in 1968 was much stronger when herd enlargement
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was measured in percentage terms. Fiﬁally, it can be noted
that the intercorrelation between farm size in 1968 and milk-
ing herd size remained almost the same in the two correlation
matrices. ’

Model 3. The dependent variable was run against
eleven independen; variables using total sample size, and an
Eastern and Western Ontario grouping. EResults from these
three runs of model three are presented in tables 6 - 14,

6 - 15, and 6 - 16, with the findings being summarized in
table 6 -~ 17. Once again an F level to enter of 1.5 was used
throughout. '

Model 4. The fourth model is similar to model two in
that the two dummy variables and the farm size variable have
been deleted. Five groupingé, involQing the total sample,
the Dutch and non-Dutch classification, and the Eastern” and
Western Ontario groupings, have been used. Individual re-
sults are presented in es 6 - 18 through 6 - 22, with the

overall results being summérized in table 6 - 23.

' Variables Associated With Herd Enlargement: Model 3.

When the 193 observations were used, five independent vari-
ables entered the model. Milking herd size in 1968 wa; in-
versely related to the dependent variable, whilelthe four
remaining independent variables were all pos;tivélyAassoci—
ated with percentage herd enlargement. Milking herd size
and.farm size in 1968 along with land ad 'tfons were all sig-

nificant at the 99 per cent level using theht test. The

R et L

- — e
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Dutch ethnic variable and guota purchases were significant
at the 95 per cent level.

The size of the milking herd in 1968 was the first
ipdépendent variable to enter the model, (table 6 - 14). Once
again the negative sign indicates thét the smallest milking
heras in 1968 showed the greatest percentage change in herd
size over the 1968 to 1973 period. This is consigtent with
the results of model one and suggests that the introduction

’
of_Tabgur—saving technology has enabled these operations to
increase in size without affecting major changes in the
organization of the dairy farm. o

Farq size in l96§ and land additions since 1968 were
the second;and third independent variables to enter, once
again emphasizing the importance of available land resources
if herd enlargement is to occur. The fourth and fifth vari-
ables to enter were the Dutch ethnic variable and purchases
of fluid milk quota.

Examination of the partial correlation coefficients
for the independent variables not in the equation shows that
herd enlargement is positively associated with the presence
of a bulk tank in 1968, the gel test averagef and drainage
improvements. This is in accord with prior expectations,
(table 6 - 1). Age, education level and land Qﬁality were
inversely related to herd enlargement. With the exception

of education level, this was consistent with expectations.

Using the same set of independent variables, the data
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were grouped by region and the 68 obs?rvations from Eastern
Ontario made up the first run, (table 6 - 15). A total of
six variables entered the model in this case. Only herd
size in 1968 and quota purchases s;nce 1968 were higﬁly sig-

nificant. The bulk tank variable was significant at the 90

per cent lévelf Education level was nfi ficant at the 80
per cent level, while gel test‘avérage not significant
at this level. &although the multiple R2 values are g
higher than in run one, they are still slightly lower than

in the comparable run of model one.

In the final\run of model three, the 125 cases from
Western Ontario were grouped, resulting in four independént
variables in the equation, (table 6 — 16). Milking herd size
and farm size in 1968 along with land additions were highly
significant. The Dutch ethnic variable was significant at
the 90 per cent level.

The findings from model three have been summarized in
tagle 6 - 17. Only one independent variable, size of milking’
\herd in 1968, was significant in all three runs of moéel
three. Onge again the total sample and the Western'Ontario
runs were quite similar in terms of the independent variables
in the model and the multiple r and R2 values. Pool I vari-
able was present in the total sample and significant at the
95 per cent level, but was hot included in the Western Ontario

run. The Eastgrn Ontario case stood out in terms of number

of independent variables in the equation and the level of
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explanation provided by the model.

Variables Associated With Herd Enlargement: Model 4.

In this model, the same set of eight independent variables
hsed in modeél two have been employed. The difference between
this model and model two is that the dependent variable is
now expressed in percentage terms. Five runs, using the total
sample size, thé Dutch and non—Dutgh-qFoup;ngs, and the two
regional classifications, have beeghgmployed.

In the total sample run, only/}hree independent vari-
ables entered the model, (table 6 - 18). Land additions and

———

quota purchases were siég;ficant at the 95 per cent level,
with milking herd size beiﬁg significant at the 99 per cent
level. One independent variable, milking herd size in 1968,
dominates and accounts for much of the explanation in the
model. The multiple r and R2 values are somewhat lower than
in previous models.

When the Dutch observations were grouped, four inde-
pendent variables entered with milking herd size dominating
to an even greater extent than in the first run,” (table 6-19).
Each of the four independent variables had a different level
of significance in‘this case. Milking herd size was signifi-
cant at the 99 per c¢ent level and negatively related tg,the
dependent variable. The age variable was §ignificant at the
95 per ce;t_level and was positively associated with the de-

pendent variable. The land quality variable entered the

model at a 90 per cent significance level and was inversely
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le. Finally, quota purchases
]

N

related to the dependent vari
' were significant at the ‘80 per \cent level\and were positively
.related to the dependent variable. The ﬁ ltiple x and R2

values have increased considerably from the¢ .previous run,

largely because of the greater s gnlflcance\of the herd size
variable. It can be noted that the relatloWshlp between herd
erpansion and age is positive. Although thl§ is contrary to

other runs, 1t is consistent w1th he result from the pre-

“

vious grouplng using the Dutoh elem nt.
The third run .consisted of t e 123 observations of

- non-Dutch milk prodﬁoers. Table 6 - 20 presen s the results.
Only three independent variabies enteired the eg atioh in this
\oase. Mllklng herd size and land add tions were both signifi-
cant at the 99 per cent level while age was 81gn1flcant at
the 95 per cent level. - Although the millking herd size varl—
able was'not as .dominant as in the previous run, it is still :
the single most important independent variable in the model.
The multiple r and R2.values were soméwhat lowexr than in run

‘two, but were quite similar to the results, from the total
" * .

sample rhnl

Wﬁeh the Eastern Ontario cases were droﬁped, three
independent variables were present in the equation, (table
6 - 21). Milking herd size and guota pnrchases were highly
significant,’bdt the drainage Variahlefwas not sighificant
at the 80 per cent level. ‘ 1k” Y
N In the final grouplng of data for model four, only-

mllklng herd size 1n 1968 and land addltlons were in the

~
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‘equation, (table 6 - 22). Both were highly significant. .
Tbe multiple r and R2 values, although still highly signifi-
cént, were the lowest of the five runs for this model. The
results from this run are similar to the Eastern Ontario run
in terms of the number of independent variables to enter at
a significént level. Howejgr,,in';his case, the land vari-
able was the second independent Qariable, whereas in run four
quota purchases entered as the second Qafiable.

Resuits from the five runs of model  four havé been

summarized in table 6 - 23. . The only variable to stand out

consistently was the milking herd size in 1968. It dominated

-

in varying degrees in all of the runs, but was always highly
significant and inversely related to the dependa@t‘variable.
Land additions and Pool I guota purchase§ entefed the model
in three cases. However, thgy were both present only in tﬁe
total saﬁple grouping. Spe age Yariable was present in the
Dutch and.non—Dutch grouping. The relationship with the de-
pendent variable was negative’in the foréer case and positive
in the latter; Finally, although the drainage vafiable was
present in the Eastexrn Ontario cage, it wés not significant.

at the 80 per cent level.

Summary

-

The farm level data were analyzed in a series of mul-

-

) * z L.
tiple regression models in chapter six., Four models were

. -

§ saa S

DY PO A R
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developed, based on th® number of independent variables in-
cluded -and the manner in which the dependent variable was
measured. Models one‘and three were similar in terms of the

-

number of independent variables considered as were models

4

two and four. ~In the first and third model, eleven indepen-
dent variablés were considergd, while in the second and
fourth model, eight were used. -Several regional and ethnic
groups were run for each of the,four models. Herd enlarge-
ment wgs ggaéu;ed in absolgte terms in models one and two, -
&hile é percentage measurement was used in models three and
four:

Whén é correlation matrix was run for gheiggrm data
the results indicated that there.wefe no problems of collin-
eariiy among the independeht variables. A ser;es of simple
hypotheses were developed outlining ‘the expected relationship
between the depeﬁdent and indepgndent*variables. These were
theﬁ tested\using a series of multiple regression models.

’ The depengent variable was measured in both absolute
and ngcéhtage terms ané different combinations of indepen-
dent variables wefe used. In addition the data were grouped

by region and by an ethnic facpor. The multiple r. and R2

values were highly significant in all cases. Generally the

models,in which the dependent variable was measured in ab-
solute terms,~explaiqed the greatest amount of variance. )
The highest level . of ekplanatgg}\was achieved in the case

of " the Eastern Ontario data grouping. Results from the farm

LI VN



and regional analysis are summarized in chapter seven and

presented along with the major findings from the research.

Y
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CHAPTER: 7_
SUMMARY AND CONCLUS.ION )
AN

This chapter presents a summary of the findings with
respect to regional and farm level adjustments oécurring in
the dairy'industry of Southern Ontario, since 1968. Subse-
quently, some general conclusions érising from this work
along with suggestions regarding future research activities
are made. In order to facilitate the summary, tables -7 - 1,
7 - 2, and 7 - 3 have been devélopfd to outline the discus-
sion of farm level variables and to summarize the results
from the analysis. . ‘ N

The aralysis of regional data shows that over the six
year period from June, 1968 to June, 1974, the location of
fluid milk producers shifted away from the market orienta-
tion évident at the beginning'df the. period. This adjust-
ment can be attributed to institutionaf and economic forces:
operating over- this time period. The policies and programmes
implemented by the Ontario Milk Marketing Board provided the
incentive and opportunity for industrial milk producers fo
transfer,tglthe fluid milk market. Motive for the upgrading
was essentially economic, the attraction of a more remunera-
tive market. At tﬂe same, time that former industrial milk

producers were_ transferring to the fluid milk market,

. w 174 '
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TABLE 7 - 1

FACTORS AND VARIABLES USED IN
FARM LEVEL ANALYSIS

Variable
Number Variable

Mechanization and Capitalization in 1968

*1 '  BULKT Presence of a bulk tank in
1968 (Dummy)
{

Herd Management .

2 GELTET Gel Test average

Social Characteristics

AGE Age.of farm operator in 1968
4 DUTCH  Immigrant Dutch Canadian (Dummy)

5 EDUCAT Level of education

L4

Economic Characteristics

6 MILKH Size of milking herd in 1968
7 FARMSZ Size of farm in 1968

I

Land Resource Base [

8 PER12 Percentage class 1 and 2 land

Vi _’/Chanweq in Land kesource Base

VIl

9 LAND Pucchase or rental of land
since 1968
t
10 DRAIN Tile drainage since 1968

Institutional Factorp
I

11 POOLIP Purchases of fluid milk quota
since-1968

WEepak .

s
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TABLE 7 ~ 2 176

SUMMARY NF MODELS ONE AND THREE *

Total Eastern Western

Sample Ontario Ontario Variable

EMILKH
(Dependent Variable)

+ 3 BULKT
+ 3 {Dummy Variable)
- + 4
+ 6 *x GELTET
AGE
* 3 + 3 DUTCH
+ 4 + 4 (Dummy Variable)
' 1]
+;75 EDUCAT
A
— l - l o _ 2
-1 -1 -1 MILKH
-
+ 4 + 5 + 5
PER12
+ 3 + 6 + 4
+ 3 + 2 LAND
. + 6
+ 4 DRAIN
+ 2 + 2 + 1
+ 5 + 2 POOLIP ’
.6568 .7803 .6559 ,
.6059 .6785 .5956 Multiple r
.4314 .6008 .4303

. 2
.3671 . 4604 3547 Multiple R

]
* In this summary table the numbers represent the order of
entry while the sign indicates the nature of the relation-
ship with the dependent variable. 1In each cell the upper
number applles to model one where the dependent variable
was measured in absolute terms while the lower number
applies to .model three where the dependent variable - -was
measured in percentage terms.

¥

** Not significant at the 80 per cent level.
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considerable attrition was occufring'amonq the regular fluid
milk producers. When the relationship between the attrition
rate and county land values were examined, a significant
positive aésociation was evident. This serves to emphasize
the imporéance of alternative opportunities in areas of high

land values. In.addition to the high land values, the high
price of Pool I quota in 1970 and 1971 provided an opportu-
nity for regulaf fluid milk producers to take advantage of
windfall capital gains. '

The nét effect of these economig and institutional
factors was to accelerate an adjﬁstment that had been retgrd-
ed by previous arrangements.betwéen milk producers and
dairiesi This shift in the pattern of fluid Qilk producers
provides an example of accelerated agricultural adjustment
brought about by a‘combination of institutional and economic‘
factors. Land values appear to Havé played an important role
in causing the\shift of an intensive agricultural activity
to locations more distant from the pfimary market.

Analysis of the farm level data fesulted in a number
of conclusions and interpretationé relating. to each of the
“independent variables. Discugsién of these resulés will
be undertaken within the framework presented in table 7 — 1.
Assessment of the first factor involved using a variable
that provideé an index of the level of mechanization and

capitalization in 1968. As noted in table 7 - 2, this



Yariable entered the model only in the Eastern Ontario data .
grouping.\\Ir\was noted that the incidence of bulk tanks was
somewhat higher-iu 68 among the graduate‘entraut miik pro—
ducers in Eastern 'tario. Thus the idea that Eastern Ontario
was lagglng behlgﬁ the Western region in acceptance of - modern
technology may 6; rejected with respect to the new fluid milk
producers. The conclusion drawn f;cm these results is that
thosé graduate entrant 'Milk producers\ln BEastern Ontario who
had bulk tanks 'in 1968 were undertaking larger herd expansion
programmes than their counterparts‘in Western Ontario. This
woui& be in keeping with the conventional wisdom which main-
tains that Eastern Ontario has more limited agriculture al-
ternatives. | )

The second factor evaluated in the models dealt with
herd management using gel test averagés as-~an index of herd
management, From tables 7.—- 2 and 7 - 3 one can note that
this variable entered the mo@éls in only four of the sixteen\
runs. In three of the four cases where this variable entered
the equation, Eastern Ontaric data groupings were igyo;ved.
Although the overall average gel test was slightly higher in
Eastern Ontario; the difference was not significant at the
93 per cent level. The results from the analysis indicate
that the herd management variable used rn these models served
as a useful predictor variable for the Eastern Ontario region.

A positive association between dependent and independent

variable prevailed in all four cases where the independent
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viariable entered.the equation. The author had expected that
this variable would be present in more of the runs. However,

the management aspect has traditionally presented other re-

-

searchers with proolgms. Thus the presence of this‘variable

at a 51gn1f1cant level in the Eastern Ontario runs indicates
some measure of -success in deallng with the p%oblem.

Social characteristics of the farm operators comprised
the third faotof considered in the models. Three Voriables
were inc}uded under this factor: age of the farm operator

in 1968, an ethnic classification, and the educational level

_of the graduate entrant milk producer.

The age variable was considered in &1l four models,
but appeared to hove statistical significance a£ the 80 per
cent level only when the ethnic‘groupings were run. As in-
dicated in‘£able'7'— 2, the relationship with the dependent
variable was not consistént. The author had expected a
negative association in all cases. The ant1c1pated relation-
ship was only evident with the non-Dutch groupiog and appear;
ed Qhen both an absolute and oercentageemeasurement of the
dependent. variable was employed. 'One possible explanation
for the unexpected ;elatiopship‘may be suggested. Since the
immigrant Dutch milk producers have had to establish ‘them-
selves in the dai;y business, it may be that ohe efforts of
the younger producers were directed towards land. acquisition
and building improvements. Conseguently, herd expansion

might be expected to ocgur at a later age. Thus, the positive

\
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association between herd enlargement and age among the
e :

{
|

Dutch Canadians may result. These results are contrary to ’ -
the\findings of prgviéuS'studies where age was used as an
independent variable. However, none of these studies used

an ethnic factor.

The Dutch variable was assessed in models one and
three as a dumﬁy variéble. I£ was positively associated Qith
herd énlargement as might be expected from the reﬁiew of 1lit-
erature. As noted in table 7 - 2, this variable entered.the
models when the total s;;%le and the Western Ontario group- .
ings were used. One possible interpretation for this may be -
thatvin Western Ontario where alternative opportunities are
N N .

;vailable the Dutch showed their preference for -dairying
through herd expansion behaviour. On the other hand, in.
Eastern Ontario, where alternative oppor;unities,are limited,
herd expansion was not associated with any éarticular ethnic s
group. The appearance of the Dutch variable in the total
sample runs may have resulted from the fact that apprdximately
65 per cent of that sample consisted of produceﬁs from Western
Ontario. '

The educational variable was assessed in all fod} mod-
éls, but entered the equation in only four cases. In three
of these cases, the association with the dependent variable

was positive as expected. The difference in relatiénship

indicated by the sign difference in the Eastern Ontario runs

. of models one and three does suggest some instability of sign.
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However, this was the only cége in the various data group-
ings for the four modéls where there wasAsﬁEh a difference.
: Assessment of the importance'of the economic factor
was made through the use of two variables: milking herd
size in 1968 énd farm sizé in 1968. Milking herd size in
1968 was evaluated in éll four models and entered ﬁhé egua-
éion as the first independent variable in every case but\
one, f}om the review of previous literature where this
variable was used, it was ﬁpund to Se-a significant inde-
pendent,variable: In this study, the sign was qgite'stablef_
throughout and negative in all caées. This in effect means,
that the smallest herds.f% 1968_were'§Powihg the greétesg
hera enlargement. This is in contrast to fﬁé findings of

E ]

Conneman where a positive relationship was noted betwgiiin
increases in milk production and herd size. This would in—,

dicate that the smaller herds in 1968 were'experiencing the -

greateét Sost—price pressuréé. Under these conditions, it
ié not surprising that thése producers increa;ed the size

of their operation. At the same time, there appeared to be
an qpper,size limit beyond which producers wouid not readily
exceeg due to resourée limitations.- &he resource restraints
hight;in¢lude such facto;s as labour, land, capital, and
managerial ability. One of the key‘resoﬁ;ce limitations
appeared to be that of the lack of reliable full time labour.

The second eoconomic variable, farm size in 1968, was

assessed in models one and three. - This particular variable

..

~
-
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entered the model in fivg out of a possible six cases and
%

was positively associated with herd énlargement. This;\is Y

quite in line with prior expectations and is sﬁppotﬁed f?om"
the results OSf prévious studies. .
Land gquality comprised the fifth factor with one vari;:
able being used to provide a measure of land quality. The
ﬁercéntage of classes 1 and 2 land fér the towhship in whichi
the farm was located was used in this stud$. 2&As previously'

' S
3 3 1 . ) 4 i3
indicated con51derable reservation was expressed in the use

.of this measurement of(land quallxy‘ These reservatlons

n

arise from the fact that there could be con51derable varlatlon

°

between the values for individual farms and °the township‘

, J ' :
aVerdgqg This is particularly true in.Eastern Ontario where.
areas of high land capability appear in pockets. ’Neverghed

less, [it was ' felt thHat. this factor should still be assessea

© using the ayailable data. The land quality factor was as-

sessed in all four mdﬁels; but entergd the equation in oﬁlya
ﬁwé cases. In one of these cases, the variable was not
statistically signifiéant ate the 80 per cent level. The

relationship with the dependent Variable was negative in the

\

two cases where‘tpé variably entered the#B®quation, which was
in line with the relagionship hypotﬂesiged. JThis in turn
gives rise to the suggestion that éerhéps dairyingvhag
greater future potential on a lpwer quaiity land base.-
Changes in the lgnd esource Base cqnstituted the
sixth factor. Two variables were employed: one measuring

L¢3
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"additiens to the land resource base since 1968, .and a second
Qﬁe‘providing a measurement of ’intensification. Inclusion
of these two variables was made with a view to assessing

. <

.. _ whether herd expansion was occurring in conjunctioh with
. @ ¢
o expansion of the land base or through 1nten51f1catlon or up-

~
-

gradlng of the acreage occupled in 1968

£

When additions to the lanhd resource bage were evalu-

~ s

ated, it entered the equation in thirteen out. of sixteen

-

. possible cases. It was positively associated with Rerd en-

larggment in all cases. The tonclision drawn from these

results is, that a cal@sal relationship may exist between herd

expansigh and epquisition of additional land. Thus' lack of ,

P .
L N ” » @

' future herd enlargenent plans. )

available&band resources could serve as a constraint to

‘

2 9

The drainage variable was assessed in all .four models.

€
-

It entered, the equation in five out of “a possible sixteen
cases, but was not 51gn1f1cant in two of these cases. The

. results w1%h respect to sign were 1nconclu51ve for in three k
cases a p051t}ve relationship was indicated with a negatlve

association occurring in the.remaining two cases.

v *

The conclusien reached with respect to this variaBle
‘wes that upgrading bf land resourees through tile drainage
does'not‘pley as important ' a role in herd'enlargement as does
additiehs to the land resource base. While the‘incidence oﬁ

tile drainage imprévement was much higher in Western Ontario,

v . . i

S it does not appehrlto be translated inte herd eniargement.

o
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5
It may well be that these improved land resources were being
used to increase production of cash crops in Western Ontario.

The final factor examined in the farm levelYanalysis

‘was an iﬁstitutieﬁai variable, the purchase of fluid d&lk_

[
quota since 1968. When the purchase of Pool I quota was

evaluat!d it was positively related to herd expansion and
evidentfin thirteen of the sixteen possible ceses.’ This
was not}entirei&iﬁnexpected for qupté purchasesfg;ovide milk
producexrs with another means of increasing income'from tﬁe
dairy qpegation. The conclusiop arising from these results
is that the institutional factor, as represented by Matketingﬁ
Board, had a“major Empaqt on herd enlargement behaviout over
the 1968 to i973 peniod.

At thlS point more general - concl sions, baeed on the
regiona\ and -farm level adjustments, ill bejdlscussed. In.
addition the dlrectlon of future research efforts will be

-

lndlcated Based on differentials ln-attrltlon _rates .and
Ontario Milk- Marketlng Board pollcy, fiuld milk product;on
will become a.-more 1mportant component of the dairy 1ndustry
. in Ontaglo-ln the future. However, the new_fluld ml%k pro-
dueersawill not display the market Q;ientation in location
that was so evident in the ﬁast: Rather, the newly emerging
concentratlon of producers w1ll be located at some‘alstance
from the market, thereby adding to the total transportatlon
costs facing the industry. Structural changeé\innthe pro-

ducing segment of the industry will continue, resulting in

-
-

-3
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ever larger milking herds in the future. - In the current

cli@aée of competing land-use preséures, researc%ﬂgttentinn
should be directed into the type aqd location of Eand re-
sources needed to sustain a viable dairy in@ystry in the
yéars ahead.

From the farm level analysis of grééuate entrant milk
prodﬁce;s, it would appear that:there is no marked or sudden
shift to the large factory-type dairy operations found in
‘Southern California. Several factors:may account for this.
_Limitation of resources, whether it be land, Iapour, capitai
or managerial ability, provides part 6f the answe}.. Two
additional faétoré also deserve mention. The first is a
cuigaral factor represented by  the "family farm; concept
.which is very much a part of the dairy industry in Southern
. Ontario. Some major modificagtions would be necéssary in
this system should such operations be viewed as a desirable .
éltefnative to the family farm. The second factor is the
édVerse climatic conditions which would mean conside;able
additional capifal costs.

’Nevertheléss, as new ‘technology is adopted and effi-
éiency\impfoyes, there will pe g gradual move té&ards largegﬁﬁ
milkigé\herds. This was evident among the graduate entrantf
milk prqucers interviewed with some 72.5 per cent of these
_p}oducers undertaking herd expansion sipce 1968. This ﬁrend

. N (
can be expected’to be most evident among the graduate entrant

milk producgrs for this group of producers has-already made

R



a future commitment to the dairy industry. Future research

1] \

on structural adjustments in the dairy industry should focus

on ‘the problem of rate of structural adjustment among varldus
categories of mllk producers. Results from such wérk would
have direct application in determining future resource re-
qulrements for dairy farms and in making progectlons on herd
size and structure. . . “
Throughout ths analysis the economic variabies con-’
sistently accounted for the greatest vatriation in'the depen-

dent variable._ This was 'not upexpected for previous work. had
indicated that milking herd size was an 1mpor£ant predictor
variable in the models. Thuag the importance Pf thls factor
can be taken &s given. ‘HQweYer; in the Eastern Ontario case,
it was the inclusion of variables measuring such aspects‘as
managemsgﬁ, mechanizat , education, land quality, drainage
improvement, and guota purc ing behaviour, whiéh.provided

the high level of prediction. e_general,conélusidn reached

from this study is that these oth factors are of consider-

v “

£

able significance and must be taken}into account in future -
work along these lines. 3
The variation in results based on regional data group-

.

ings suggests that this regional dimension is of considerable

importance in the dairy industry of Southern Ontario. Further-

more, it may be that a somewhat drffereht set af ihdepeﬁdent

variables should be used for Western Ontario. 1In the Western

Ontario case- empha51s should probably be on thé role of _the -

.
f .
!

h
t

O

.
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alternative cash cropping opportunities that dairy producers

smv o #, AN G Speiyy TTENA o

PRRYY

. f in this region have open to them. By including such vari-
ables, the competitive position of the~dairy enterprise énd
the relationshfp between prices of g?ain corn and dairy herd
expansion may be gained. One of the conclusions reached

[:/ from this study is that the models developed are probably
Ve

most appropriately applied to regions where the dairy enter-

b gy RPA  e B V R s R A

prise does not have any major agricultural alternatives.
.Improvements in the results from this study could

probably be attained by further refinement in the measure-
ment of some of the variables. This is particularly.true

' with respect to the land quality variable. Some' improvement
in the results may be expected if individual farm ratings of
land capability were used rather than the current towgship
avgrages.l In sthe future it may also be possible to work
with detailéd'recogas of annual‘milk production, makin; for

very accurate measurement of changes in milk production.

This would raise the possibility of changing the dependent

L L I R s SUae J1° T WL L P ST L s e

variable from herd expansion to changes in milk production.

N X!
oAl

. In addition to refinement in measurement of variable,
future research should consider the possibility of expanding

the nimber of independent variables. Among the additions

st

. lAttempts were made to obtain individual farm data on

land quality from the Agricultural Assessment Branch. While
this data is‘'currently being collected, it will not be
readily accessible for another six to twelve months.
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that might bé considered are such variables as: son over

14 interested in farming, enj?yment of dairying, attitudes
towards credit, life style aspirations, and availability of
farm labour, {(both family and non-family). These additiens
along with a refinemgpt in measurement of the variables cur-
rently used could contribute significantly to reducing the
error term.

Among the independent variables evaluated in this
study one is deserving of special comment. This is the
important role that immigrant Dutch Canadians have played
among the graduate entrant milk producers over the 1968 to
1973 period. These findings are consistent with observa-
tions in the literature with respect to this group in the
dairy‘andustry iﬁ other areas. The positive association
found between herd enlargement and immigrant Putch Canadians
indicates that these producers could be playihg an even more
important role in the dairy industry of Ontario in the
'future.l 'A number of considerations appear to be playing a
role in this case: (1) these milk producers have an un-
usually strong commitment to the dairy industry and are very

much dependent on milk sales for their farm income; (2) in

many cases they have considerable family labour available

Yrhis depends to some extent on whether the first
generation has the same commitment to the dairy industry
as their parents had.
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which is éspebially important in the expansion of the dairy
enterprise; (3) there is a willingness to work hard and
undertake'ﬁhe riskg involved in expanding the dairy operation;
(4) in a number of cases these dairymen h;ve had sgﬁeral years
of agricultural schooling in‘Ehe Netherlands which has given
them a good background for decision-making with respect to
the dairy business; and (5) there is a cohesiveness-among
the immigrant Dutch Canadians which facilitates dissemination
of information about problems and new developments in the
industry.

This study has been typical of many research efforts
in that it has raised more quéstions than it has answered.
However, it gas laid the basis for additional work on the
recent spatidl and structural adjustments in the dairy
industry of Southern Ontario. Through further research in
this area, it shoulé}be possible to improve the predictive

aspect of the models and to move towards a more general

theory of agricultural adjustment.
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. Name:

Maal
iﬁ"

1,

IDENTIAL’ . . QUESTIONNAIRE NO.

SURVEY OF GRADUATE ENTRANT - SN

. POOL I MILK PRODUCERS : "
ing Address: . ‘ . ,
ty: . Township:

Concession:
FARM SIZE AND LAND USE ) ’
How many acres do you farm? Owned Rented
How many acres did you have in crop this year?
Pasture . Woodlot Corn Other

HERD¢SIZE AND PRODUCTION ) .

How many milking cows are you keeping? Breed,
How many cattle do you keep?

How many cattle 4id you segll last year?

What was your average herd production last -year?

B R ¥

YEARS OF FARMING . '

How many years have you been operating, a dairy farm on
your own? .

SOURCES, OF 'INCOME /
What percentage of your total farm income is received
from the sale of milk (Pool I and Pool II)? ) <
What other farm enterprises contribute to your farm
income? .

'AGE AND EDUCATION

What is your present age? ) *
What was the last grade you completed?
How many yeaxs of further education in technical or
agricultural college or university did you take?
Have you taken any short courses or extension courses’

- Yes No °

NATIOﬁ%L okIGIN AND FAMILY SIZE
Wha%mgs your national origin? (Grandfather)

How ny children do you have? __ Boy(s) _, Girl(s)
Are tie boys interested in farming?- Yes No

MEMBERSHIP ‘IN FARM ORGANIZATIONS
Do you have membership in the, following organlzatlons7
Ontario Federation of Agrlculture
Ontario.Soil and Crop Ipprovement A55001at10n
Breed Association (Holstein, Jersey, Guernsey,
Ayrshire)* =

s]

Milk Committee
Others (Specify) , . - x s

1]




} .
8. FARM ORGANIZATION : .
Are you presently - in partnership? Yes No.
Do you plan to enter into partnership in the near
future? (Two years) Yes No
9., YEAR OF POOL I ENTRY . - °
, When did you become a Poeol I (fluid) milk producer?

10. YEAR OF BULK TANK PURCHASE > N
When did you purchase your.bulk' tank? Size
Why did you.purchase a bulk tank?

. N

-

I1. FARM PRACTICES AND EQUIPMENT :
Which of the following practices or equlpment do you
presently use on your farm?

@

D.H.I.A. or .R.0.P. Yes No Plpellne milker Yes No
Farm account books Yes» No Soil testing Yes No
Teat Dipping ~ Yes No Protein testing of feed.Yes No
v Free stall barn Yes No Both A.I. Yes No
Does the A.I. Technician'do the matlng for you° Yes No
Dry cow mastitis treatment Yes No
l2 RECENT FARM. CHANGES ’

Which of the following changes have you made in the
last flve years?

a) Langd purchase Yes No Acres
b) Land rental .. - Yes ™o Acres
c) Tile drainage "~ Yes No Acres
d) Herd increase Yes No Number
e) Building additions Yes No Type
f) Crop changes Yes No Type
g) Feeding chaqges Yes No Type

Were these 'changes made in preparation for Pool I entry?
Yes No If YES indicate which ones, i.e. a) b) c) 4d)
e) £) g)

13. FUTURE CHANGES 3
What changes are you planning over the next two years?

How far ahead do ygh plan a major farm change such as
building a silo, tile drainage, etc?
4

.

14. CONSIDERATIONS FOR BECOMING A POOL I PRODUCER
What considerations influenced your decision to become a
Pool I milk producer?
Why did you become a Pool I producer WHEN you did?

Who influenced you~mést in making the decision to become
a Pool I producer?

o
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©

15. MAJOR PROBLEM_ AS A POOL I PRODUCER
What is the major problem you have encountered as a
result of becoming a Pool I milk producer?

v

16. BREEDING CYCLE CHANGES
. Has your calving cycle changed since becoming a Pool I
< ° producer? Yes No If.YES how has it changed?

—r
4

17. SOURCES OF DAIRY FARM INFORMATION
Who do you consult when you are planning a major farm
change such as quota.purchase, herd expansion, etc.?

What reading material do you depend on to keep you
informed on the dairy bus1ness° _

4 .

‘' 18. POOL I. PRODUCTION GOALS .
“What is your current Pool I quota?
Have you purchased Pool I quota’ + Yes No
If YES how much? :
. Why ‘did you purchase Pool I quota?

Do you plan to purchase Pool I quota in the future?
Yes No’ . w
What Pool I quota size are you planning for?

..Hoﬁ‘did yQu arrive at this goal? A

19 POOL IT PRODUCTION GOALS
N What is your current M.S.Q.? S.E.Q.?
 »  Have you acquired any M.S.Q. in the last two years?
Yes No If YES how much?
Have you purchased any S.E.Q. in the last two years?
Yes No If YES how much? Why did you
purchase S.E.Q.? .

What Pool II quota size are you planning for?

How did you arrive at this goal?

COMMENTS : |
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Number of
Number of
Number of

Attrition

June 1974.

Estimated

Number of

ARPENDIX II

REGIONAL DATA

Fluid Milk Producers June, 1968.
Fluid Milk Producers June, 1974.
Graduate Entrants 1968 to 1973.

Among Regular Fluid Milk Producers June 1968 -

Number of Industrial Milk-Producers June, 1968.

Industrial Milk Producers June, 1974,

Percentage Urban Population 1966 and 1971.
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REGIONAL DATA

NUMBER OF FLUID MILK PRODUCERS JUNE, 1968

Brant
.Bruce
Carleton
Dufferin
Dundas
Durham
Elgin
Essex
Frontenac
Glengarry
Grenville
Grey
Haldimand
Halton
Hastings
Huron
Kent
Lambton
Lanark
Leeds
Lennox-Addington
Middlesex

Niagara North -

Niagara South
Norfolk
Northumberland
Ontario
Oxford

Peel

Perth
Peterborough
Prescott
Prince Edward
Renfrew
Russell
Simcoe
Stormont
Victoria
Waterloo
Wellington
Wentworth
York

Total :

Average:
Standard Deviation:
Variance:

Absolute

Number |

4
182
67
320
62
20
167
135
324
94
31
30
72
323
204
92
95
54
117
41
54
62
264
261
183
114
146
346
429
263
177
155
19
56
114
158
340
32
117
250
237
287
348

6842

162.90

111.85

12510.33

——

Percentage
Total

2.66

.98
4.68

.91

.29
2.44
1.97
4.74
1.37

. 45

. 44
1.05
4.72
2.98
1. 34
1.39

.79
1.71

.60

.79

.91
3.86
3.81
2.67
1.67
2.13
5.06
6.27
3.84
2.59
2.26

.28

.82
1,67
2.31
4.97

.47
1.71
3.65
3.46
4.19
5.09

——

2.38
1.63

2.67

of
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REGIONAL DATA

NUMBER OF FLUID MILK PRODUCERS JUNE, 1974

Absolute Percentage of
Number Total
Brant 148 1.92
Bruce 188 2.44
Carleton 283 3.67
Dufferin 73 .95
Dundas 231 3.00
Durham 129 l.67
Elgin 162 2.10
Essex 145 1.88
Frontenac 129 1.67
Glengarry 119 1.54
Grenville 86 1.12
Grey 128 1.66
Haldimand 280 3.63
Halton 106 1.37
Hastings 164 2.13
Huron 260 . 3.37
Kent 35 .45
Lambton 153 ’ 1.98
Lanark 83 l1.08
Leeds 156 2.02
Lennox-Addington 105 1. 36
Middlesex 351 ' 4.55
Niagara North 173 2.24
Niagara South 105 1.36
Norfolk 75 .97
Nor thumberland 186 2.41
Ontario 229 . 2.97
Oxford 596 7.73
Peel ’ 164 2.13
Perth 443 5.74
Peterborough . 144 1.87
Prescott . 139 1.80
Prince Edward e 110 1.43
Renfrew 139 1.80
Russell . 199 2.58
Simcoe v 283 3.67
Stormont 124 1.61
Victoria 103 1.34
Waterloo : 250 3.24
Wellington 357 4.63
Wentworth 194 ° 2.52
York . 185 2.40

Total: 7712

Average: 183.62 2.38
tandard Deviation: 106.34 1.38

ariance " 11307.46 . 1.90



REGIONAL DATA

NUMBER OF GRADUATE ENTRANTS 1968 TO 1973

Brant

Bruce
Carleton

Duf fer§m
Dundas

Durham

Elgin

Essex
Frontenac
Glengarry
Grenville
Grey
Haldimand
Halton
Hastings
Huron

Kent

Lambton
Lanark

Leeds
Lennox-Addington
Middlesex
Niagara North
Niagara South
Norfolk
Northumberland
Ontario
Oxford

Peel

Perth
Peterborough
Prescott
Prince Edward
Renfrew

. Russell
Simcoe
Stormont
Victoria
Waterloo,
Wellington
Wentworth
York

Total:

Average:

Standard Deviation:

Variance:

Absolute
Number

26
148
88
25
224
12
60
00
63
104
73
84
55
8
116
206
1
74
56
121
70
164
7

3
10
87
25
252
5
296
41
124
80
58
99
66
113
11
87
178
18
5

——

3343

79 .60
72.07
5193.91

Percentage &f
Total

.78
.43
.63
.75
.70
.36
.79
.00
.88
.11
.18
.51
.65
.24
.47
.16
.03
.21
.68
.62
.09
.91
.21
.09
.30

N

N W HNONWHO N

SN W N

2.60"

.75
.54
.15
.85
.23
.71
.39
.73
.96
.97
.38
.33
.60
.32
.54

.15

W N DWW ~

w N

2.38
2.16
4.65
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REGIONAL DATA

! ATTRITION AMONG REGULAR* FLUID MILK PRODUCERS

1

Brant
Bruce
Carleton
Dufferin
Dundas
Durham
Elgin
Essex
Frontenac
Glengarry
Grenville
Grey
Haldimand
Halton )
Hastings
Huron .
Kent >
- Lambton
Lanark
Leeds .
Lennox-Addington
Middlesex
Niagara North
Niagara South
Norfolk
Northumberland
Ontario
Oxford
Peel
Perth
Peterborough
Prescott
Prince Edward
Renfrew
Russell
" Simcoe
Stormont
Victoria
Waterloo-
Wellington
Wentworth
York
Total:
Average:

Standard - -Deviation:

Variance:

JUNE 1968 - JUNE 1974

.*Absolute
Number

60
27
125
13
13
50
33
179
24
16
17
28
98
. 106
44
41
20
38
14- -
19 .
27
. .77
L © 95
‘81
49
47
142
85
104
30
52
4
26
33
58
123
21
25
87
58
111
168
2468
58.76
44.49
1979.06

* Excludes Graduate Entrant Producers

Percentage of
Total

2.43
1.09
5.06
.53
.53
.03
.34
.25
.97
.65
.69
.13
.97
.29
.78
.66
.81
.54
.57
.77
.09
12
.85
28
.99
.90
75
.44
.21
.22
1l
.16
.05
.34
.35
.98
.85
.01
3.53
2.35
4.50
6.81

H o RS W NETEN

NP WWWE

.

7

e N Sy S

2.38
1.80
3.25
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207.
REGIONAL DATA

-

ESTIMATED NUMBER OF INDUSTRIAL MILK PRODUCERS JUNE, 1968

Absolute Percentage of

Number Total
ﬁﬁ?rant 167 -99.

“'Bruce ‘ - 789 4.70 ‘
Carleton 469 . . 2.79
Dufferin 90 ‘ .54
Dundas - : . 944 - 5.62
Durham X7 .10
Elgin 265 - 1.58
Essex . ‘ 00 0.00
Frontenac 429 2.55
Glengarry 719 4.28
Grenville 377 2.24
Grey . 541 3.22
Haldimand : 282 1.68
Halton 26 .15
Hastings 643 3.83
Huron ; 1098 6.54
Kent 00 - 0.00
Lambton ) 167 , .99
Lanark . T 422 i 2.51
Leeds 902 5.37
Lennox—-Addington 533 ; 3,.17
Middlesex 556 ; 3.31
Niagara North 33 .20
Niagara South 14 , .08
Norfolk ’ 111 .66
Northumberland 437 2.60
. Ontario- 14 .08
Oxford . 1048 6.24
Peel 7 .04
Perth 1385 8.25
Peterborough 58 ) .35
Prescott 967 5.76
Prince Edward 475 . 2.83
Renfrew ) - 252 ' 1.50
Russell 766 4.56
Simcoe g1 .54
Stormont ) 699 4.16
Victoria | 3 .02
Waterloo 363 2.16
Wellington 513 3.05
Wentworth - 117 . .70
York 8 _ .05

Total: ' 16797

Average : 419.93 i 2.50
Standard ‘Deviation: 364.30 2.17

Variance: 132712.23 4.71



REGIONAL DATA

NUMBER OF INDUSTRIAL MILK PRODUCERS JUNE, 1974

Brant

Bruce
Carleton
Dufferin
Dundas

Durham

Elgin

Essex
"Frontenac
Glengarry
Grenville
Grey
Haldimand
Halton
Hastings
Huron

Kent-

Lambton
Lanark

Leeds
Lennox-Addington
Middlesex
Niagara North
Niagara South
Norfolk
Northumberland
Ontario
Oxford

Peel

Perth
Peterborough
Prescott
Prince Edward "
Renfrew
Russell
Simcoe
Stormont
Victoria
Waterloo
Wellington
Wentworth
York

Total:
Average:

Standard Deviation:

Variance:

Absolute
Number

74
432
193

60
401

8
122
" 00
189
336
156
338
114

9
323
556

00

78
230
446
206
251

30
" 15

64
195

30
511

5
695

29
451
206
129
308

59

-318

19
166
258

36

10

8056
201.40
176.16

31032.76

Percentage of
Total

.92
5.36
2.40
.74
4.98
.10
1.51
0.00
2.35
4.17
1.94
4.20
1.42
L1100
4.01
6.90
0.00
.97
2.86
5.54
2.56
3.12
.37
.19
.79
2.42
.37
6.34
.06
8.63
.36
5.60
2.56
1.60
3.82
.73
3.95.
.24
2.06
3.20
.45
.12

2.50
2.19
4.78
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REGIONAL DATA !

PERCENTAGE URBAN POPULATION 1966 AND 1971

. 1966 - 1971
Brant 76.45 76.89
Bruce 36.76 37.09
a ’ Carleton 92.27 90.89
] Dufferin 40.58 46.53
i Dundas : . 33.83 . 34.97
Z - Durham ) 49.31 “44.31
% Elgin 48.56 51.25
R Essex . 82.68 80.47
E Frontenac 73.65 72.38
g Glengarry \ 15.75, 17.53
[ Grenville 39.72 38.84
Grey ’ 49.48 50. 46
Haldimand 37.73 37.14 , \\
Halton . 93,37 - 93.83
Hastings 67.89 67.54 o
Huron 41.08 37.00
Kent = ¢ 59.59 60.16
Lambton . - 69.40 69.76
N L'anatrk 57.77 - _ 62.70 .
< Leeds | . ) 51.91 ] 52.00
¥ : Lennox-Addington 26.38 30.99
5 Middlesex : 83.92 85.22
% Niagara North 80.27 96.41
3 Niagara South 83.75 - 96.41
. . Norfolk 37.63 ] 37.89
| ' A Northumb;rland 45.02 42.83
Ontario 81.75 81.46
.. Oxford _ 55.56 -55.85
. Peel - 86.77 92.00
s : .Perth ' \ © 59.31 59.67
E Peterborough i 75.51 74.47
1 Prescott 49.03 48.88
Prince Edward 29,63 23.62
Renfrew ) 61.21 61.89
Russell 27.91 39.53
: Simcoe 61.07 60. 88
Stormont . 76.85 76. 86
Victoria 47.69 46.38
Waterloo 86.25 - 87.70
' Wellington . : 70.16 70. 88
Wentworth ’ 90.50 . 89.65
York 97.79 98.61

T
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RANKING OF ATTRITION| RATES AND LAND VALUES
Attrition Lénd Value
Rahk * . Rank * ok
Brant 15 5
Bruce 29 31
Carleton 4 22
Dufferin : 40.5 21
Dundas 40.5 29
Durham . 19 14
Elgin 25 20
Essex 1 8
Frontenac 33 32
Glengarry ° 38 36
Grenville 37 38
- Grey 28 27
Haldimand 9 16
Halton . 7 4
Hastings 22 . 41
Huron . 23 28
Kent , 35. 11
Lambteon 24 23
Lanark , 39 40
Leeds ' 36 34
Lennox-Addington : 29 33
Middlesex 14 19
Niagara North 10 3
Niagara South 13 7
Norfolk 20 6
Northumberland 21 18
Ontario 3 15
Oxford ’ 12 12
Peel . 8 i 1
Perth 27 - 24
Peterborough 18 ' 30
-Prescott 42 . 37
Prince Edward 26 . i 31 ..
Renfrew 25 42
Russell 16 35
Simcoe 5 . 13
Stormont 34 ‘ . 39
Victoria ) 32 25
Waterloo s C 11 . 9.
Wellington i 16 17
Wentworth e 6 10
York N, 2 2

-
L4

* Based on period June 19568 to June 1974,

** Data sdurce: Rural Real Estate Values in Southern Ontario,
01971 Ontario Ministry of Agriculture and Food, 19.74.
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