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CHAPTER ONE

INTRODUCIION AND THESIS OUTLINE

1.1 INI'RUDUCIION

Uver the last decade, the dairy industry in New Zealand has under-
gone a number of notable changes. Of particular interest is the trend
towards fewer dairy farmers, a larger average herd size and greater
milkfat production per farm. For example, in the 1958/59 dairying
season, the number of dairy factory suppliers in New Zealand was 39,900
and the average herd size was 58 cows (1, pp. 18 - 19). In the 1968/69
dairying season, however, the number of suppliers had declined to 25,000
and the average herd size had risen to 92 cows (2, p.23). Over the
period in question, the total milkfat processed increased by 99 million
pounds from 489 million pounds in the 1958/59 season (1, p.22) to 588
million pounds in the 1968/69 season (2, p.24). Consequently in the
1958/59 season, the average quantity of milkfat supplied to dairy
factories per supplier was 15,800 pounds (1, p.19), while in the 1968/69
season, the quantity had risen to 25,400 pounds (2, p.24).

Although there is a paucity of data on the subject, it seems likely
that tﬁe average area of dairy farms also increased over this period.
For example, data is available which indicates that over the seasons
1960/61 to 1967/68, the average area of all farms in New Zealand increased
from 414 acres (3, p.32) to 448 acres (4, p.35). It is not possible to
determine from such data the change in the average area of dairy farms.
However when an examination is made of the data relating to the main
dairying districts, a similar trend to that noted above is discernible.
From this, it may be inferred that over the period in question, there has

been an increase in the average area of dairy farms.

The period has also been marked by the evolution of a number of dairy
farms on which relatively large dairy herds (i.e. 300 cows or more) were
run in a single herd. A major factor contributing to the evolution of
such farms was the development of large herringbone farm dairies. The
appearance of these farms, in a period which has been characterised by a
decline in the dairy farmers' terms of trade, plus the formation of a .

public farming company, has led a number of agricultural commentators to



suggest that the future of dairy farming in New Zealand lies in taking
advantage of economies of size. Farmer interest is directed towards
economies of size because of the possibili%ies of lowering cost ( and hence
increasing profit) margins. The community should be interested because

of a desire to make effective use of the nation's resources. Consequently
this study is concerned with testing the hypothesis that economies of size

exist in New Zealand dairy farming.

1.2 QUILINS OF THi THESIS

The thesis consists of nine chapters and three appendices, and is
presented in two volumes. The text (of nine chapters) is presented in
Volume I, while Volume II contains the appendices. Chapter Two consists
of two sections. In the first, certain aspectsAof economic theory which
are relevant are discussed and the terms "economies of size'" and '"diseconomies
of size" carefully defined. In the second section, a brief description is
given of the various sources from which economies and diseconomies of size
may arise. In the third chapter, first the various analytical procedures
which can be adopted to study economies of size are discussed. second,
the analytical procedure adopted (in this study) is briefly discussed and
the reasons for its adoption noted. Iinally, two previous economies of size
studies conducted in New Zealand are briefly reviewed. Various aspects of
the farm survey (the data from which forms a basis for the assumptions made
in the analysis), are discussed in Chapter Four. Included in this chapter
is a discussion of the method of selecting the survey farms, the design of
the questionnaire and the conduct of the farm survey. The results of the
farm survey are presented in Chapter Five. The physical information is
presented, (detailed physical data is presented in Appendix A), the attitudes
of the respondents to various aspects of farm size are discussed, and possible
sources of economies and diseconomies of size noted. In Chapter Six, the
analytical procedure is discussed in detnil and the basic assumptions of
the analysis presented. (Details of the assumptions made are given in
Appendix B.) The results of the analysis are presented in Chapters Seven
and might. The sources of economies and diseconomies of size are described
in Chapter Seven. In Chapter KEight, the nature of the cost-size and
profit-size relationships are noted and discussed in detail, and a break-

even analysis of the results given. (A series of diagrams which

illustrate the results of the analysis are shown in Appendix C.)



CHAPI'ER TWO

ECONOMILS OF SIZE TiliORY AND POSSIBILITIES
FOR INCRIEASING AND UECREASING RETURNS TO SIZE

2.1 INTRODUCTION

This chapter consists of two sections. The first section discusses
certain aspects of economic theory which are relevant to the 'study. The
second section discusses the various sources from which economies and

diseconomies of size may arise.

2.2 LUONOMIZS OF SIZE THECORY

Economies of size analysis typically is based upon the theory of the
firm under conditions of perfect competition. Two time periods are

recognised, the short run and the long run.

1) “The Short Run

The short run is viewed as a period of time in which at least one
factor of production cannot be varied. The factor or factor(s) which
ca;mot be varied are termed the fixed plant. The production function is

therefore of the form:

y = f(xl/)(2 eveoossesss e xn)

where y is the output of product
Xy is the variable resource

X, ++ee.. X are the fixed resources (i.e. fixed plant)

2
In the short run, averapge total cost curves can be drawn for each

level of fixed resources (i.e. fixed plant). The curves SAC,, SAC,,

SAcﬁ, and SAC4

fixed resources (i.e. fixed plants). For a particular fixed plant, for

in Figure 2.2 represent such curves for four levels of

any given level of output, the average total cost is obtained by summing
the average fixed and the average variable costs. Typically, average

total cost curves are '"u'" shaped. 'he reasons for such a shape arei
(5, pp 166 - 172)

a)- Initially as output is increased, the average total cost
of output falls because of declines in both the average
fixed and average variable costs. (i.e. over range of out-

put OA, in Figure 2.1.).
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THEORETICAL ILLUSTRATION OF SHORT RUN AVERAGE COST CURVES AND
LONG RUN AVERAGE COST CURVE
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b) Further increases in output are accompanied by further
decreases in the average total cost due to the decline
in the average fixed costs being greater than the
increase in the average variable costs. (i.e. Over
the range of output in Figure 2.1, which is greater

than A, but less than B)

c) Bventually a level of output is reached, at which the
decline in the averuge fixed costs, is exactly —l/
offset by the increase in the average variable costs.
At this level of output, the averaze total cost is a

minimum. (i.e. At output B in Figure 2.1.)

d) Further increases in output are accompanied by increases
in the average total cost, due to the increase in the
average variable costs, being greater than the decline
in the average fixed costs. (i.e. For outputs

greater than B, in Figure 2.1.)

2) The Long Run

The long run is viewed as an interval of sufficient duration to
allow all factors of production to be varied. The production function

is therefore of the form:

y = f(xl Xy aeveenenanaanans xn)
where y is the output of product
xl o oo o X NeNoko xn are the variable resources

An average cost curve can also be constructed for the long run
situation. Such a curve is known as a Long Run Average Cost Curve,
and is defined as a curve which shows for any given level of output the
least cost way of producing that output. —2/ The long run average cost
curve is constructed from the short run average cost curves. In some
literature (6, p.367), the long run average cost curve is described as
an "envelope curve'" which is plotted as the tangency of the short run
average cost curves. Others (7, p.235) prefer not to view the long
Tun average cost curve as a separate construction from the short run
average cost curves, but describe it as being constructed from segments

of the short run average cost curves.

i, This assumes the variable resources are continuously divisible.
2, The long run average cost curve shows for each level of output what

plant size should be utilised to produce the level of output in
cuestion at the lowest cost.



"If the resource which is fixed in the short run (i.e. the fixed
plant) can be employed in quantities that are continuously divisible,
the long run average cost curves produced by the two methods of construction
discussed do not differ. In this case, the long run average cost curve
takes on a smooth shape. This is shown in Figure 2.2 by the curve
LAC. In this case for every point on the long run average cost curve,
there is conceptually a corresponding point of tangency with a short
ruan average cost curve. (The long run average cost curve can therefore
be described as consisting of the minimum cost points for particular

outputs of an infinite number of short run average cost curves.)

If the resource which is fixed in the short run cannot be varied
continuously, the long run average cost curves produced by the two methods
ol construction differ. The curve produced by constructing an envelope
curve tangent to the short run average cost curves is similar to the
curve LAv shown in Figure 2.2. However, the curve constructed by the
second method takes on a scalloped etfect. This is shown by the curve
LAC in Figure 2.35. In this case, instead of each short run average cost
curve (each fixed plant) contributing only a point to the long run
average cost curve, each short run average cost curve contributes a

segment to the long run average cost curve.

The long run average cost curve is used to indicate the existence
0t economies and diseconomies of size. A long run average cost curve
which falls as output increases indicates that over the range of output
in question, economies of size exist. Conversely a long run average
cost curve which rises as output increases indicates that over the range
of output in ¢uestion, diseconomies of size exist. It follows that if
the long run average cost curve remains horizontal over a range of out-

put, then constant returns to size exist.

3) Profit Maximisation

In the short run, the output at which profits are maximised (for a
particular plant size) is found by equating marginal costs with marginal
revenue. In the short run, under the conditions of perfect competition,
with one exception, the output at which profits are maximised is greater
than the output at which the (short run) average total costs are a
minimum. (such profits are termed "super normal profits" (8, p.129).)
The exception occurs when the average revenue curve (and hence marginal

revenue curve) is tangent to the low point of an average total cost curve.
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In this case (for a particular plant size) the output at which profits
are maximised coincides with the output at which the average total costs
are a minimum. (In this casg such a firm is said to be earning '"normal

profits" (8, p.129).

Similarly in the long run, the point of profit maximisation is
found by equating marginal costs with marginal revenue. Under the
assumptions of perfect competition, this will occur at output Q in
Figure 2.2 where AR =IMR = SMGB = SAC3 = LAC = LRMC. In this case,
the output at which (long run) profits are maximised, coincides with the
output at which (long run) average total costs are a minimum. (Firms
are said to be earning "normal profits".) If the assumptions of
perfect competition are relaxed and it is assumed the average revenue
curve is not forced down to the low point of the long run average totai
cost curve, profit maximisation occurs at an output which is greater
than the output at which the long run average total costs are a minimum,
(5, p.209) and (9, p.18). (In this case, firms are earning "super
normal profits”.) Profits are maximised if the plant corresponding to
this point‘éé the long run average cost curve is constructed and

operated at this capacity.

The long run average cost curve is sometimes called a planning curve.
An entrepreneur might decide to enter an industry and produce a given
level of output. ¥Yrom the long run average cost curve, the least cost
(and conseguently the most profitable) way of producing this output can
be determined. The entrepreneur would construct the relevant plant,
and operate the plant at the level of utilisation indicated by the long
run average cost curve. Once the plant is constructed, the planning
curve is of no further interest. Output may be further profitably
increased by adding variable resources to the fixed plant, up to the
output at which marginal costs equal marginal revenue. It should be
noted, however, that although such increases in output may be profitable
to the particular firm, the same output cun be produced at less cost (and

hence higher profits) by the use of another plant.

In general, it is not possible from the long run average cost curve
to make inter-firm comparisons of profits, where various firms are
represented by different plant sizes. This can be achieved only when
one has information on the short run marginal cost curves corresponding

to each plant size, (10, pp.37 - 38)

5. i.e. The output at which long run marginal costs equals marginal

revenue.



4) Economies of Size and Economies of Scale

Some confusion has arisen in the past because of the interchangeable
use in the literature of the terms '"size" and 'scale'. Investigations
into the relationship between output and unit costs of production are
sometimes called Economies of bize studies, and sometimes kconomies of

Scale studies.

3cale relationships refer to situations where all the resources
(including management) involved in a production process are varied in
constant proportions. In this case the production function of interest
is:
y = f(xl, Xy eeeeennennaes xn)
where y is the output of product,

X -+ X Aare resources combined in certain fixed proportions.

l--ot

If the quantity of each resource is varied by some constant ¢, one

can write:

Ky = f(ﬁxl, ¢x2 suasswsgie BX)

n
where K represents the change in output,

§ represents the change in the level of resource use.

In scale relationships, one is interested in the relationship between

K and ¥. Three outcomes are possible:

a) K< ¢ In this case, decreasing returns to scale are said to
exist. The change in output is proportionately less than

the change in the level of resource use.

b) K =g In this case, constant returns to scale are said to
exist, as the change in output is the same as the change in

the level of resource use.

c) K > ¢ 1In this case, increasing returns to scale are said to
exist, as the change in output is proportionately greater than

the change in the level of resource use.

The concept of Economies of Scale has little relevance to the real world
situation. There is general agreement amongst economists that firms do

not in fact vary resources in constant proportions as output is increased.

(9, p.1)
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Size relationships involve a broader concept and include relation-

ships where:

i) Where some resources are fixed and others variable. —ﬂ/ (The

short run production function concept.)

ii) Where the resources are varied in constant proportions. (The

economies of scale concept.)

iii)  Where the levels of some resources are increased, while others

are decreased.

iv)  Where the levels of some or all resources are varied at

differing rates.
Maddern (9, p.l) defines economies of size as:

"Reductions in the total cost per unit of production resulting
from changes in the quantity of resources employed by the firm
or in the firm's output."”

A more lucid definition would be:
Reductions in the total cost per unit of production, resulting
from changes in the size of a firm's plant (plus the associated

varizble resources), or from changes in the output of a firm
from a given plant.

Conversely diseconomies of size are increases in the total cost per unit
of production resulting from the two types of changes. Constant returns
to size exist when the two types of changes do not affect the total cost

per unit of production.

2.3 POSoIBILITING FOR INCREASING AND DECREASING RETURNS TO SIZE
IN AGRICULTURE

Heady (6, pp.36l - 362) divides cost economies and diseconomies, (i.e.
phenomena which cause unit costs to increase or decrease, as plant size or

output from a plant are increased), into two classes; internal and external.

Internal economies result from adjustments made within the indivi-
dual firm, while external economiés are those which are concerned with
changes within the industry to which the firm belongs. (External
economies are ignored in this study, as in the author's opinion, they

are largely outside the control of the individual farm manager.)

4. Varied or variable in this context means resources are increased

or decreased.
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l) Cost Bconomies and Diseconomies Arising from a Greater Aggregate

of Resources

Chamberlin (7, pp.235 - 256) notes that one of the main reasons for
the L.R.A.C. curve to slope dovnward is because increased special-
isation is made possible because the aggregate of resources of larger
firms is greater. If for example, the quantities of all resources
required in a production process are increased by the same proportion,
(the returns to scale concept), the increased number of workers,
(assuming labour is a factor of production), should allow workers to
specialise in particular tasks for which they have a natural aptitude.
This, it is argued, leads to greater labour productivity and so results

in a cost economy.

Certain farming tasks are considered to be extremely difficult for
one labour unit to perform alone, (11, p.14), (e.g haymaking, silage
making). Cost economies may therefore accrue to multi-labour unit
farms as such tasks on these farms can be performed more quickly and
effectively by a larger laoour force. tonsequently an increase in

labour productivity may result.

Because of the larger quantity of resources of large firms, there
are some advantages in meeting contingencies. Maddern (Y, p.ll) notes
that in the case of harvesting operations, it is reasonable to suppose
that the proportion of back-up machines needed to provide a given
provability of always being able to avoid delays due to breakdowns,
would decrease as the size of firm and hence the number of machines is

increased.

~ Cost diseconomies may also be realised because of the greater
aggregate of resources employed by larger firms. Such diseconomies are

due to managerial difficulties and are discussed on pages 14 - 1l6.

2) Economies due to Superior Technicues and Superior Resources

Large machines, which are utilised by larger firms, may be able to
perform some operations more effectively than smaller machines. (i.e. .
from a given quantity of resources, produce a higher output of product.)
Further a larger machine may be able to perform some operations which a

smaller machine, (employed by a smaller firm), is unable to do. (7, p.23%6)

5 L.R.A.C. is an abbreviation for long run average cost curve.



Both effects give rise to cost economies. The resources used by the two
firms in question in both cases differ. 1In the first case, the cost

economy results from the larger firm possessing superior resources, while
in the latter, the cost economy arises from the larger firm being able to

utilise a superior technique.

) Bconomies and Diseconomies due to Proportionality Relationships

In the short mun, (i.e. within a plant size), cost economies result

from the fuller utilisation of the fixed plant by the addition of variable

resources to it, with a consequent increase in output. Such cost
reductions result, however, only if the decrease in the average fixed
costs is greater than the increase in the average variable costs:é/ In
this case, the proportions in which the fixed and variable resources are

combined vary as the degree of plant utilisation increases.

Within a plant size (i.e. in the short run), cost economies and dis-
economies result from changes in the proportions in which the variable
resources are combined, as the degree of plant utilisation increases.

Yor example, consider a simple production process in which three resources
are employed, land, labour and capital. The fixed resoure in such a
production process is taken to be labodr end the variable resources, land
and capital. In the short run, therefore, output is increased by adding
varying quantities of land and capital to a fixed quantity of labour.

For simplicity, imagine that land can only be added in discrete units

and as the quantity of land used in the production process increases,

the output of product per acre remains constant, and the quantity of
capital which must be employed %ncreases. The total quantity of capital
required can increase either continuously or discretely with increases

in the quantity of land. In the case where the quantity of capital
increases continuously with increases in farm area, (i.e. a different
(total) quantity of capital is associated with each farm area), such

increases can occur:

a) At a decreasing rate. That is, as farm area increases,
the quantity of capital which must be employed with each
aﬁre of land declines. Relationships of this nature

give rise to cost economies.

6. Such reductions occur over the range of output 0B in Figure 2.1

7. i.e. Land can only be added in increments of one acre.

12
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b) At an increasing rate. That is, as farm area increases, the
guantity of capital which must be employed with each acre of
land increases. Relationships of this nacure give rise to
cost diseconomies.—ﬁ/
c) The third possibility is for there to be no alteration in the
ger acre requirements of capital as farm area increases (i.e.
The proportions in which the two variable resources are com-
bined remains constant.— 96
In the situation where the total guantily of capital reguired varies dis-
cretely with increases in farm arez, a jjiven guantity of capital remains
constant over a specific range of farm areas, and assumes a new value at

o o

vecific farm area. Thus over the range oI to wnich a given

)
0]

guantity of capital azslies, the per acre raguirement of land for capital
declines steadily. (i.e. The proportions in which the variable resources
are combined varies). Consequently cost econcmies resuit.

. ) - . .
Betweern plant sizes (i.e. in the long rua), cost econonies may alco

result from the proportions in wkich resources are combined. TFor example,
consider the simple production nrocess discussed earli:r again. Let there

be two Iarms, one with a fixed plant of one labeur unit, (tais will Ge

referred to as the plant size one farm), and azother with a fixed plant of
two labour units (i.e. the plant size two farm). If the per acre capital

-

requirement declines coatinuously as farm area increases, (and further if for
a given area, the per acre capital reqgi’ rements and product cutput per acre
are similar irrespective of the plant size used), then it follows that cost
economies will accrue to a 200 acre plant size two farm, relative to a 100

acre plant size one farm, because of a more favcocurzble combination of resources.

8. Typically such diseconomies arise from engineering phenoriena.
Commonly quoted examples in agriculture are : (6, p.355)
i) The relationship between horsepower requirements and size of plough.
ii) The relationship between the quantities of materials required and
volume, when the capacity of a silo is increased in a vertical manner.
9. One can also postulate that cost economies might result, if the quantity
- of a particular resource decreased continuously with increases in another.

Such decreases could occur at an increasing or a decreasing rate.
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4) Pecuniary Economies

In some fields of agricultural production, advantages accrue to
larger farms because they are able to purchase resources and sell products
in larger quantities. This means the cost per unit of resources
decreases, and the return. per unit of product increases, as size of

plant ana output from a plant are increased. (6, p.362)

5) ‘Pechnical Diseconomies

Commonly quoted examples in agriculture are disease hazards, social
problems associated with large numbers of animals, and problems due to

distance and travel where acreages are extended contiguously. (6, p.363)

6) Managerial lconomies and Diseconomies

The term management as a factor of production has a number of
connotations. Traditionally, it is defined as consisting of three com-
ponents, entrepreneurship, co-ordination and supervision. (12, p.14)

(In some literature, management is defined as consisting of co-ordination

and supervision and entrepreneurship is identified as a separate entity.)

Entrepreneurship is concerned with the major decisions of the firm.
For example, what enterprises are to be engaged in, what resources are
to be used, and what technology will be employed. Further it involves

bearing the responsibility for the financial outcome of such decisions.

Heady (6, p.466) considers that management in the co-ordination -

sense is being performed when the manager:
a) Recognises problems and opportunities;

'b)  Obtains information and analyses alternative lines of action;

s

c) Makes decisions;

d) Takes actions and accepts the responsibility of these

actions.

In some literature, the above four steps are described as the components
of the decision making process (13, pp. 5 - 6). Supervision according
to Heady (6, p.465) is a human activity of a lower order. It is con-
cerned with the overseeing of day to day operations and ensuring that

each operation is correctly performed.

The author, while agreeing that the managerial function can be

divided into the three components discussed - above, finds it extremely
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difficult, in some cases, to distinguish between entrepreneurship and
co-ordination, and between co-ordination and supervision. In the
author's opinion, all three components require the use of the decision
making process and any activity which involves the use of the decision

making process should be regarded as a managerial activity.

Heady (6, pp.535 - 538) notes that management in the co-ordination
sense would not be needed if it were not for the combination of time and
change, and the inability of being able to predict the future with
certainty. If firms existed in a state of perfect knowledge of the
future, management (co-ordination and entrepreneurship) would be needed
only once, when the initial plan was formulated. After this, there
would be no further need for decision making and the managerial function
becomes one of routine supervision. It is not change alone, which
requires that co-ordination continually function but it is the unpredict-
ability of the nature of the change. In a state of perfect knowledge,
one would be able to foresee all contingencies and a suitable course of
action for each could be laid down. Where a state of imperfect know-
ledge exists, management must fuﬁction continuously. By adding more
plants, increasing plant size, and increasing the output of each plant,
uncertainty increases and so the number of decisions which must be made
by management increases. The greater the number of decisions which must
be made by an individual, less time is available to that individual to
devote to each decision and consequently the outcome of such decisions
becomes less and less satisfactory. As Kaldor (14, p.68) claims, that
it is the essence of co-ordination that it must pass through a single
brain, it follows that the supply of co-ordinating ability cannot be
increased alongside an increase in the supply of all factors. It follows
from this that the costs of the individual firm must rise eventually,
(i.e. the L.R.A.C. curve must rise) owing to the diminishing productivity
of the other factors applied in increasing quantities to the fixed unit
of co-ordinating ability. Maddern (9, pp.ll - 12) considers that in
farming, two factors greatly increase the difficulty of management, as
plant size and-output from a plant increase. First, as plant size and
output from a plant increase, it seems likely that the resources used by
a farm will become less uniform. A large farm with several different
soil types is said to be more difficult to manage than a smaller farm
with a uniform soil type. Second, on farms of large areas, where a
number of farm operations are proceeding simultaneously, supervision may
be hampered by distances. Co-ordination is also hampered because of a

lack of knowledge of what is happening in different places.
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The author, while agreeing in principle with the comments of both
Heady and Maddern, (discussed earlier), does not believe that all
managerial tasks (in the co-ordination sense) must be performed by a
single person. In the author's view, most farming activities involve
the use of the decision making process and as the work load on a large
farm is divided between éha members of “he labour force, it follows
that all members of the labour force are engaged in managerial activities.
Some (15, p.452) are of the opinion that in such circumstance;, cost
economies will result because the members of the labour force can
specialise ir particular (managerial) activities for which they have a
naturai aptitude. The author, however, is of the opinion that it is
more likely that cost aiseconomies will arise in these conditions,
because some members of the labour force, due to a lack of experience,
are unable to perform their (mnagerial) activities as competently as
more experiencea staff members.

N
2.4 SUMIARY

in this chaptér, the underlying economic theory of economies of
size studies has been presented. A most important point which must te
borne in mind whea consicdering economies of size studies, is that under
conditioné o perfect competition, both in the short run and long run,
with one exception, the output at which profits are maximised is greater
than the output at which average total costs are a2 minimum. Both in
the short run and the long run, the exception occurs when the average
revenue curve coincides with the low point of the average total cost
curve. In such circumstanices, the output at which profits are maximised .
corresponds with the output at which average total costs are a minimum.
A careful distinction is made between the terms "economies of size'" and
"economies of scale’. The concept of econcmies of scale has no
relevance in the real world. Finally, the possible ways in which
economies and diseconomies of size may arise in dairy farming are

discussed. .



CHAPTER THREE

ANALYTICAL PRUOCEDURES AND REVIEW OF PUBLISHED STUDIES

3.1 INIROJUCTION

In this chapter, first the various analytical procedures which

" may be used for studying cost-size relationships are discussed. Second
the analytical procedure adopted in this study is briefly discussed and

the reasons for its adoption given. Finally a brief review is made of

two published studies concerning the nature of cost-size relationships

in New Zealand dairy farming.

5.2 ANALYTICAL PROCEDURES FOR SIUDYING COS[-SIZE RELATIONSHIPS

Procedures that have been used for analysing cost-size relationships

can be divided into four classes.

a) Cobb-Douglas Production Function analyses;
b)  Survivorship Techniques;
c) Ferm Record Analyses;

d) sconomic-Engineering or Synthetic Firm Techniques;

1) Cobb-Douglas Production Function Analyses

A Cobb-Douglas Production Function (16, pp.585 - 593) can be fitted
to input-output data and the sum of the exponents of the individual
factors in the production function, (which in this particular production
function are also the elasticities of the individual factors), can be
taken as an indication of the nature of the returns to scale. If this
sum equals 1.0, constant returns to scale can be said to exist. sy
this sum is less than 1.0, this can be taken as evidence of decreasing
returns to scale, and conversely if this sum is greater than 1.0,
increasing returns to scale are indicated. The technique is fraught
with difficulties:

a) 'he underlying assumption upon which the analysis is based, is
that resources are varied in constant proportions (i.e. the
economies of scale concept). This, as discussed earlier,

seldom occurs (if at all) in the real world situation.

b) Olsen (17, p.60) notes that because of computational
difficulties, it is necessary to aggregate the factors

into relatively few categories. A category such as
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machinery may include various combinations of combines,
tractors, ploughs and other machinery. It is possible |,
therefore, for two farms which have identical investment
in machinery to have 1in fact, very dissimilar types and
combinations of machines. This could lead to wide
differences in the productivity of apparently similar

levels of machinery investment.

c) A further difficulty discussed by Maddern (9, p.24) is
that it is assumed that all resources and all products
are infinitely divisible. It is not possible to
accomodate within the analysis, discontinuities such as
those resulting from discrete increments of particular

resources.

d) The fitted Cobb-Douglas Production function applies only
at the geometric means of the inputs and so represents
only the "average' of the sampled farms. It provides no
indication of the relative efficiency - of larger or

smaller farms.

2)  Survivorship Technique

This method is based on the assumption that competition among firms
will over time identify the most efficient size —2/ of firms. Size of
firm is measured by the firm's capacity as a percentage of the industry's
capacity. Tabulations are prepared showing the number of firms in each
class and also the percentage of the industry's capacity represented by
each class for two points in time. Size classes that exhibit a declining
proportion of the industry's capacity” over time are said to be inefficient
and conversely, an increasing proportion of the industry's capacity in a

class is taken as evidence of efficiency.

This type of analysis is of little use in describing cost-size
relationships. It provides little (if any) information about the shape

of the long run average cost curve. Criticisms of the technique include:

IUe Efficiency in this context means the per unit cost of production.
2 Most efficient size of firm means the firm with the lowest per unit

cost of production.
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a) It is not clear from such an analysis that the reason the

| smaller firms disappear is because they are inefficient.
(Assuming that the smaller size classes exhibit a declining
proportion of the industry's capacity). It 4isilonly:
inferred that the very small firms leave the industry. Tt
is possible that the small firms in the first period are
in one size class, and in the second period, appear in
another size class because of the process of growth. In
circumstances where the L.R.A.U. curve reaches its minimum
point at a relatively low output and where the average
revenue curve is not forced down to the low point of the

L.R.A.C. curve, firms can increase profits by:

14 Increasing the output from the plant size, (the
short run average cost curve of which coincides with
the low point on the L.R.A.C. curve), beyond the out-
put indicated by the minimum point of the L.R.A.C.

curve.

ii) Increasing the plant size and increasing the output
from such a plant beyond the output indicated by the

minimum point of the L.R.A.C. curve.

This does not mean that such adjustments make the firm more
efficient as the per unit costs of production could be
higher than those of a smaller firm. Mirms may make

such adjustments which leau them to larger and more

profitable, but not necessarily more efficient operations.

b) Cost-size relationships can also be masked by other factors.
No consideration is given to factors which might be
responsible for the decline in the relative importance of
a given size firm other than the inherent inefficiency of
that size of operation. Such factors as the gquality of
management, labour productivity, degree of utilisation of
the plant capacity and accéss to resources and markets are

ignored.

3)  Farm Record Analysis

Many attempts have been made by researchers to study cost-size

relationships directly from a sample of farm records. In most cases,
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the records have been designed and collected for other purposes than
research into cost-size relationships. Typically, farms are divided

into size groups and the average cost per unit of production is calculated
for each of the size groups. From this cost-size relationships are
inferred. (17, pp.55 - 56) There are a number of methodological

difficulties associated with the method including:

a) Farms selected vary widely in the combination of enter-

prises and in the nature of the resources.
b) Different farms employ different technologies and practices.

c) Dit'ferences exist between size classes in the degree of

utilisation of fixed plant.

d) Cost accounting procedures vary widely between farms

making comparison difficult.

e) The class averages are dependent on the arbitrarily deter-
mined class intervals. Alteration of the class intervals
will alter the cost-size relationships. Further, the
“typical" farms produced within each class By averaging
the data, have an aggregation bias - making them

inaccurate replicas of the Tarms they repres:nt.

Maddern (9, .20 - 27) identifies a slightly modified approach to
the procedure discussed above. There is fundamentally no difference
cxcept that the emphasis is on developing composite farm budgets from
the data. * The records are divided into classes and a composite farm
for each class is developed using the averages of the various recorded
parameters. The cost per unit of production is then calculated for
each of the composite farms using the observed or assumed prices. Some
workers have attempted to improve the method by making corrections to
the data from individual farms. These usually involve making adjust-
ments to take account of such problems as variations in the degree of
plant utilisation and various accounting adjustments such as corrections
to the cost of resources and product prices, and standardisation of

" interest rates and depreciation procedures.

In other cases regression equations have been fitted to the data

from individual farms. In this procedure, the cost figures and output

3. i.e. The resource and product combinations of the "average'" farm
b g

may be such that it is not a realistic working proposition.
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quantities for each farm represent a single observation. The same
problems as discussed earlier still exist. The figures to which the
regression is fitted are complex figures and do not represent valid points
on a long run average cost curve. Different farms represent different
short run plants, because different quantities and types of resources

are used. Farm operators will for varying reasons, operate at

various points along the short run average cost curve, and not

necessarily at the point (or range of points) where the short run

average cost curve becomes part of the long run average cost curve.

A regression analysis of this sort provides an estimate, not of the
long run average cost curve but of a curve which Heady calls the
"Regression Bstimated Cost Curve" (17, p.80). This curve will probably
lie above the "true'" long run average cost curve because the regression

analysis will not necessarily indicate the least cost way of producing

Bressler (19, p.529) has suggested that it would be possible to
approximate the long run averace cost curve by fitting an "envelope
curve" to the bottom of the scatter of such points, or that a regression
line could be fitted to the data from only those plants which were well

any given level of output.
designed, efficiently managed, and operated to capacity.

4) The Economic-Engineering or Synthetic Firm Approach

According to Maddern (Y, p.2l), this procedure should be used when

the objectives of the research are to:

a) Determine the total <cost per unit of output or profit
that farms of various sizes could achieve using modern

or advanced technologies.

b) Determine differences in the average cost per unit of
output which are attributable solely to differences in
the size of farms and not due to other factors such as
obsolete techniques, substandard management practices,

ditfferences in the degree of plant utilisation, etc.

The method involves developing budgets for hypothetical farms using the
best available estimates of the relevant parameters. Specific plant
sizes are identified and represented by different levels of fixed
factors. Short run average cost curves are then produced by con-
structing budgets representing varying degrees of plant utilisation,

and calculating from these budgets a series of cost per unit of



production figures. The long run average cost curve is produced from

the short run average cost curves.

In situations where there are a large number of enterprises, of
technologies and resource levels, linear programming can be employed.
A similar procedure to the budgetary analysis described above is
adopted. Specific plant sizes are identified represented b& specific
levels of fixed resources. Various degrees of plant utilisation are
obtained by specifying various levels of gross income, and then in a
cost minimising linear programming model obtaining the least cost com-
bination of products and variable resources, for the relevant gross
income. By calculating the cost revenue ratio, points on the
short run average cost curve can be derived. This is repeated for the
other fixed plants, -producing other S5.R.A.C. —2/ curves. The L.R.A.C.
curve is constructed from the short run average cost curves. Linear
programming has distinct advantages over the budgetary procedure where
the number of enterprises, alternative technologies and levels of
resources are numerous in that it arrives systematically and quickly
at an optimum solution (i.e. the least cost way of producing any given
level of gross income). With the budgeting procedure, in such circum-
stances, the least cost method of prouucing a given level of gross

iricome can only be found by tiresome trial and error procedures.

Some (20, p.272) have criticised the economic-engineering approach
on the grounds that in the synthesis of hypothetical firms, subtle
sources of economies and diseconomies such as specialisation or dis-

economies in labour use are ignored.

French (21, p.543) who has had considerable experience in applying
the techniques to manufacturing studies, notes that it is extremely time
consuming in terms of man hours. If the objectives of the study are
to determine a L.R.A.C. curve for an industry, rather than to compare
the costs of alternative methods of performing a specific operation or
devising improved methods of production, he feels a less costly approach
involving a combination of total cost data and engineering observations

would be more suitable.

4. When dealing with multiple product firms, cost-size relationships are

22

expressed in terms of cost per dollar of gross income rather than cost

per unit of production or output, as is the case with single product

firms.

5 S.R.A.C. is an abbreviation for short run average cost curve.
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5.3 TiHE ANALYTICAL PROCESURE ADOPTED IN THIS STUUY

The purpose of this study is to test the hypothesis that economies
of size exist in New Zealand dairy farming. Such a hypothesis (in the

author's opinion) requires that:

a) The researcher analyses the cost-size relationships in
terms of short run and long run average cost curves.
(That is determine the least cost and hence most profit-

able way of producing any given level of gross income.)

b) Any differences so determined in the least cost (and
hence most profitable), ways of producing any given
levels of gross income must be solely attributable to

differences in the size of farm.

In the author's opinion, the only analytical procedure which meets
these requirements is the Economic-Engineering or Synthetic Firm approach.
Consequently, the Economic-lngineering procedure iswsed in this study.

In this study, fifteen short run average cost curves are constructed.
The resources which are considered fixed in the short run are labour,
certain buildings, and certain items of machinery and equipment. The
short run average cost curves are produced oy varying the number of cows
mllked'—J/ (i.e. varying the level of plant utilisation) and determining

the total cost per dollar of gross farm income.

3.4 REVIFW OF PUBLISHED KCONOMILS OF SIZi STUDIES

Two studies have been conducted in New Zealand which are worthy of

discussion. In both cases, the analytical procedure adopted was an

analysis of farm records.

1)  Parker and Turnbull (22, pp.6 - 14) conducted an analysis of the
farm accounts of approximately ten per cent of the dairy farms in New
Zealand in the 1967/68 dairying season. The technique employed was to
divide the farm accounts into nine size groups based upon herd size.

For each of the nine size groups, the following indices were calculated:

6. The construction of the short run average cost curves is discussed

in detail in Chapter Six.

1. The nine size groups were:
i) 40 - 59 cows ii) 60 - 79 cows iii) 80 - 99 cows
iv) 100 - 119 cows v) 120 - 149 cows vi) 150 - 199 cows

vii) 200 - 249 cows viii) 250 - 299 cows ix) 300 or more cows
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a) The average total cost —§/ per pound of milkfat;
b) The average total farm income per cow;
c) The average cost per cow, of a number of items of farm

expenaiture.

From such an analysis, they noted that the per cow costs of all items of
expenditure (except labour) decreased as herd size increased. However
such decreases were more than offset by the increases in (per cow) labour
costs which accompanied increases in herd size. Further they noted
that as herd size increased, there was a trend towards a decline in both
the total farm income per cow and in the milkfat production per cow.
Consequently, the average cost of production (i.e. the cost of producing
one pound of milkfat) rose as herd size increased. (when an allowance
was made for the owner operator's labour, the trend towards increasing
costs of production being associated with increasing herd size was still
evident.) The analysis also showed that the capital requirements (per
cow) tended to fall as herd size increased. For example, the average
total net assets (i.e. total assets less current liabilities) dropped
from H90 dollars per cow in the case of the 40 - 59 cow group, to 370
dollars per cow in the case of the largest herd size group. The authors
noted that it was likely that the farm accounts of the larger herds
included proportionately more development expenditure than did those of
the smaller herd sizes. This they added was due to the rapid rise in

herd numbers on many of the farms of the larger herd size groups.

They concluded that in time, one would expect the production per cow
in the larger herds to increase, the expenditure to drop to a maintenance

level and '"real economies of size will operate on larger farms".

2) Bradford (23, pp. 5 - 53) conducted a study in the Bay of Plenty
district in which physical and financial data relating to two groups of
farms were collected and compared. The first group comprised twelve
farms on which herds of 300 cows or more were milked in the 1967/68
dairying season. The second group comprised twelve farms, on which one

permanent labour unit was employed in the 1967/68 season and the herd size

8) The total cost used in this calculation included all cash costs
(except interest and rent) and depreciation. (Special depreciation was
excluded.) No allowances were made for the owner operator's labour,
management or interest on investment.

9)  e.g. Animal health, dairy shed, electricity, etc.
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approximated 90 cows. 19/ The sample of "small farms" (i.e. the second
group) was purposively selected. For each of the twelve "large farms"
Bradford selected a "small farm" which was in the same locality, had
the same soil type and topography and in Bradford's opinion, the mana-

gerial ability of the two farm operators was similar.

The analytical procedure adopted was an analysis of farm records
(i.e. farm accounts). Bradford made a detailed study of the farm accounts
and made a number of modifications ll/ in order to facilitate valid com-
parisons. In this study, an allowance was made for the owner operator's
labour and management and for interest on total farm capital. For both

groups of farms, the following indices were calculated:

a) Average income per cow;

b) Average cost per cow of seventeen individual items
of farm expenditure;

c) Average "surplus" per cow;

d) Average "profit" per acre;

e) Total expenses per 1,000 pounrds of milkfat;

10. Farms of a herd size of approximately YO cows were selected for the
second group of farms as in the 1967/68 season, the national average
herd size was 86 cows. Bradford fherefore wished to compare a sample
of farms where the herd size exceeded %00 cows, with another sample
of farms where the herd size approximated the national average.

11. Such mouifications included:

i) Milkfat price was standardised for all farms;

ii) Increases or decreases in stock numbers were valued at market
values rather than standard or nil standard values;

iii) Abnormalities in the stock accounts caused by excessive culling
for tuberculosis were adjusted for;

iv) On farms where a run-off was farmed in conjunction with the home
farm, an allowance was made for any feedstuffs supplied by the
run-oif;

v) Repairs and maintenance was adjusted to exclude expenditure
of a capital nature;
vi) Abnormal legal expenses were excluded from the administration costs.

vii) Special depreciation was excluded;
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n a per cow basis, Bracdford noted that with three exceptions, for
each of the seventeen individual items of expenditure, a lower figure was

recorded by the 'large ferm' group. The three exceptions were feed and

srazing costs, general expenses and feriiliser and spreading costs. Hovr-
ever, the lacreases in these three items of expenditure were net of
sufficient magnitude to offset the cost reductions of the other fourteen
itemz of expenditure, and consequently the to expenses per cow of the

Py

'large farm' group were lower than those of th

[¢é]

'small farm' group. The

b
J
s

h

aversge lncome per cow was however higher in the case of the ‘'small farm'-

group and was of sufficient magnitude to offset the higher total costs
(per cow). Consequerntly tae average 'smrplus' per cow was greater in the
cage of the 'small farm' _roup. However, because the average stocking

wan that of the 'small farm!

5.5

rave of tne 'large farm' group was greater il

group, the average 'profit' per acre way greater in the case of the 'large
farm' grouv. PMinzlly, in terms of the nversge totel cecsts per pound of

milkfat there was a small difference in favour of the 'large ferm' group.

TN AT e TR - oo
Bracéford trerefore concluded tnot "real ecozncmic advant s exist in
large rerd ownexrsanip'.

Trhe resulis of the Two reviewew studies are therefore somevha
ORI NCIZOH - Pariker and Yurnbull concludea that the averaze cost

= a b = ~ o S~ s el oy - ' ~ oA o 3 O 1o
ver pouna of milxkfat increased as hexd size increzsed and hence dis-

econonies of size existed. In Bradéfora's study, the average cost ner
pound of milkfal was siightly lower in the case of the 'large fearnm!
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Sroup and aence Iv ean Lé ihierred unagy nConcmies G:. slZe exisv. L4 Tne

author's view, a major factor contributing to %this differeance of opinion

is the cefinition of total ccst. In Bradforadtis study, total cost is
defined a&s including all cash costs, depreciation, interest on capital,
and tae cpportuanity cost of the operator's labour and management. In

A

Parker and Turnbull's study, nowever, total cost is

=
1

defired as inciuding

only all cash costs and depreciation.

5.5 SUMMARY

The wvarious analytical procedures wiiich can be used for economies of
size studies are discussed in this chapter. In the author's view, the
dnly satisfactory anaiytical procedure is the Ecgnomic-Engineering or
Synthetic-Firm technique. Consequently, this technique is used in this
study. The results of the two reviewed ecornomies of size studies are
somewhat contradictory. This, the autnor believes, is due to the

€ifrering definition of the term 'total costs'.



CHAPTER FOUR

THE FARM SURVEY

4.1 INTRQDUCTION

The objective of the farm survey was to provide some of the basic
information which would enable the hypothesis that economies of size

exist in New “Zealand dairy farming to be tested.

4.2 SELECTION OF TH» SURVEY FARMS

In order to obtain the basic data necessary for the construction
of the short run average cost curves, for each fixed plant, a number of
farms representing a range of plant utilisations, (i.e. cow numbers)
were selected for study. Although a number of resources have been used
to represent the fixed plants for the construction of the short run
average cost curves in the analysis, —l/ in order to simplify the
selection of the survey farms only one resource, labour, was used to
denote the fixed plant. For the selection of the survey farms, there-
fore, five labour classes were chosen to represent five plant sizes. The
labour classes were expressed in terms of the number of permanent

adult male labour units.

The selection of the farms for the study was made from the records
of all North Island Dairy Board Consulting Officers. Consulting
Officers were asked to name farmers within their districts whomthey

considered to be of above average managerial ability, and whose farms

could be classified into one of the fivp labour classes. In the case

1. This is discussed in detail in Chapter Six.

2. Permanent labour units are considered to be those labour units who
are employed for a complete dairying season (i.e. 12 months).

55 8 The five plant sizes therefore were: one man farms, two man farms,
three man farms, four man farms, and five man farms. It should
be noted that three short run average costcurvesare produced for
each of the above five labour classes. Hence fifteen short run

average cost curves are. produced.
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of the one, two and three man farms, each plant size was divided into six

subclasses. —A/ These divisions resulted from preliminary discussions

in November 1969 with Dairy Board Mktension Officers prior to conducting

the survey. For each of the six subclasses within each of the three

plant sizes, Consulting Officers named farmers, within their districts,

whomthey considered to be of above average managerial ability. In cases

where a Consulting Officer had difficulty in choosing among a number of

farmers for a particular subclass, the Consulting Officer was asked to

name the farmer(s) with the highest milkfat production per labour unit.

Each Consulting Officer was asked to provide at least one name, if

possible, for each subclass. In the case'of the four and five man farms,

no

such stratification was necessary. Consulting Officers named farmers

within their districts whose farms could be classified as four or five

man farms, arranging them in order of total milkfat production, and listing

also the number

—2/ of cows milked.

It was extremely difficult, however, for Consulting Officers to

classify the farms from their records precisely into the five labour

classes given. —é/ For this reason, farms where the wife and/or family

contributed to the labour force were classified as one man farms. Other

4.

The subclasses were:
One man farms Two man farms - Three man farms
i) Less than 70 cows i) Less than 150 cows i) Less than 250 cows
ii) 70 - 89 cows ii) 150 - 169 cows ii) 250 - 269 cows
iii) 90 - 109 cows iii) 170 - 189 cows iii) 270 - 289 cows
iv) 110 - 129 cows iv) 190 - 209 cows iv) 290 - 309 cows
v) 130 - 149 cows v) 210 - 229 cows v) 310 - 329 cows
vi) 150 or more cows vi) 230 or more cows vi) 330 or more cows
The number of cows used to define the subclasses in the first three
plant.sizes and listed in the case of the two other plant sizes was
based on the number of cows in milk in December 1968.
Initial discussions with Consulting Officers in November 1969 had
indicated that if the selection was to be based only on those farms
where the labour force consisted entirely of adult male workers, very
few of the farms with which the Consulting Officers were familiar
would be selected.
The term 'family' in this context refers only to children of school age.
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types of labour units employed on farms such as youths, land girls and
married couples, were classified as equivalent to an equal number of adult
male labour units. _§/ Individuals, who on some farms were primarily
concerned with the managerial function and were not part of the normal
milking staff, but were involved with some of the physical work on the
farm, were classified as permanent labour units. Individuals, who were
however concerned only with the entrepreneurial function, were not

classified as permanent labour units.

Consulting Officers were asked to select farmers on the basis of
their records pertaining to the 1968/69 dairying season. Selection on
the 1908/69 season was necessary for three reasons. First, as the survey
was conducted in the autumn of 1970, farm accounts for the 1968/69 season
only were available. Second, in some cases, Consulting Officers' records
for the 1969/70 season were incomplete? and finally, it was considered
that selection of farms on part production records of the 1969/70 season
would be difficult and unsatisfactory. The farms nominated by
Consulting Officers were dairy farms engaged in seasonal production.

Town milk farms were therefore excluded. It seemed prudent at the time
of selection not to restrict the sample solely to farms on which milk
production and meat products (i.e. bobby calves and cull cows) were the
only products, but to extend the sample so that farms on which various
forms of diversification were practised could be included. Preliminary
discussions with Extension Officers, prior to conducting the survey, had

indicated that in some cases on multi labour unit farms, other enterprises

8. The classification adopted was:

One youth = One adult male labour unit
One land girl = One adult male labour unit
One married couple = Two adult male labour units

(It should be noted that a married couple was classified as two
permanent labour units, even if the wife only assisted with the
milking.)

9. Included in this category were:
i) Absentee owners;

ii) Persons who although living on the farm in question managed

other farms and other business activities.



were also involved to ensure that the labour force was continually
employed on productive work. Further, at the time the farms were
selected, dairy farmers were being offered special incentives to produce

beef.

In addition, Consulting Officers were asked to name examples in

their districts of:

a) A number of separate herds being milked through the one

milking shed. (This will be referred to as Organisation 1.)

"Db) Shift milking. This in comparison with normal seasonal
dairying means that in order to milk a given number of cows,
a smaller farm dairy is used for longer periods each day. lg/
The labour units employed on such farms tend to become
specialist milkers. (This will be referred to as

Organisation 2.)

c) Contract milking. This occurs where one farm dairy . is
used to milk a number of herds. One farmer supplies the
farm dairy and the milking Ilabour and milks other herds on
a contract basis at an agreed rate per pound of milkfat.

(This will be referred to as Organisation 3.)

d) One farm consisting of a number of separate dairying units,
where the managerial task of all the separate units is per-
formed by one person.ll/(This will be referred to as

Urganisation 4.)

e) Joint ownership of machinery between two or more farmers. lg/

(This will be referred to as Organisation 5.)

From the lists of names submitted by each Consulting Officer, a
catalogue of names was prepared for each of the five labour classes.
In the case of the one, two and three man farms, catalogues were prepared
for each of the six subclasses. Initially in the case of each of the
three lower plant sizes, 'a minimum of six farmers was selected. Each
of the six farmers selected for a particular plant size represented a

different subclass. The basis of selection was farmers with the highest

10. Shift milking may also require that a given herd be divided into a
number of smaller herds.

11. “he organisation discussed in d) represents an increase in business
size resulting from increasing the number of plants, rather than

increasing the size of plant.

30

12. The organisations discussed in b), c) and e) all represent ways in which
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output of milkfat per labour unit. To these six farmers, additional
farmers who had adopted unusual management practices were added.
Typically these involved management systems which enabled the output per
labour unit to be extremely high. All farmers nominated by Consulting
Officers in the last two plant sizes were selected. A total of forty

" seven farmers were selected from the names submitted by all Consulting

Officers. Of these:

i) Forty-three were selected to represent the five plant sizes. ;é/
ii) Two were selected because two separate herds were milked
through one dairy. (i.e. Organisation 1)
iii) One farmer who was engaged in a contract milking agreement
was selected. (i.e. Organisation 3)
iv) One farmer who was responsible for the management of a farm
which consisted of a number of distinct units was selected.

(i.e. Organisation 4)

No examples of shift milking and joint ownership of machinery were known

.to Consulting Officers.

4.5 SURVEY METHOD

Prior to carrying out the survey, five farms representing in total
four labour classes (fixed plants) were visited in May 1969. lﬁ/ These
initial interviews together with discussions with Dairy Board Extension
Officers, plus a review of overseas literature familiarised the author
with the subject sufficiently to formulate a number of hypotheses which

the survey was required to test.

Cartwright (24, p.28) divided the various types of farm surveys into
two classes: descriptive and interview surveys. Descriptive surveys
are concerned with obtaining facts about farmers, and interview surveys
are concerned with obtaining facts from farmers. Cartwright noted further
that interview surveys are concerned with obtaining both objective and
subjective information from the farmer. Accordingly the surveys conducted

in this study were of the interview type.

13. The numbers of farms selected for each of the five plant sizes were
as follows:
One man farms s 12 Four man farms )
Two man farms : 11 Five man farms $ 5
Three man farms : 12

14. Two one man, one two man, one three man and one five man farms were

visited. The five man farm in question was later included in the survey.
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In contrast to some other Farm Management Research studies (25, p.36)
and (26, p.48), a questionnaire in conjunction with a check list was
used in this study rather than a check list alone. The author is not
in agreement with Cartwright (24, p.28) who, when discussing the use
of questionnaires in surveys, states that each interview is restricted
to the questions appearing on a prepared questionnaire. A question
whether it be an open ended or a restricted type can serve exactly the
same function as an item from a check list - that is it introduces a
particular subject to the respondent. After allowing the respondent
to answer the (uestion, further information can be obtained by the use
of probe questions. (27, pp. 359 - 366) The use of such probes can be
extended to allow auditional information obtained from earlier inter-
views to be introduced into the discussion and so new aspects of the

original hypothesis can be considered.

Wright (28, p.23%) has noted that it is either unwise or not possible
to design a questionnaire prior to an interview survey. While agreeing
with these corments in the context in which they are made, the author
considers that whether a questionnaire can or should be designed prior
to a survey depends on the researcher's prior knowledge of the subject.
In the case of a check list, the researcner only defines fields in which
information is required, whereas the use of a questionnaire may imply
that the researcher has a greater knowledge of the subject and is able to

specify more precisely what information is required. li/

As noted earlier prior to conducting the survey, the author visited
fiiefarms and conducted a "free form'" interview survey using a check
list. On the basis of these interviews, plus discussions with Extension
Officers and a review of overseas literature, sufficient hypotheses were
formulated for a questionnaire to be constructed. While accepting the
comment made by Cronin (26, p.48) that a danger in using a fixed
questionnaire is that many intangible and unforeseen factors which may
be brought out by permitting the farmer to talk freely about the farm and
its problems may be overlooked, this can be countered to some extent by
the use of probes, and also by devoting the initial part of the inter-
view to a free form discussion with the farmer in which he is encouraged

to talk freely about the farm. ¥urther the author considers that a

15. The author is indebted to Mr. D. B. Gibbs for this point.
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questionnaire may have advantages over a check list, in that as the same
definite question is put to each respondent, difficulties associated
with interviewer bias and question bias (29, p.55) are less than when
using a check list, where the researcher reformulates.the question for
each respondent. lﬁ/ A questionnaire also means that each respondent
starts from the same point with each hypothesis, thus facilitating a

more valid and thorough comparison of replies.

Four interviews in this study were conducted on a free form basis
using a check list alone (e.g. The two farms where more than one herd
was milked through the one farm dairy, the farm where the contract
milking agreement was in operation, and the farm consisting of a number
of separate units, the overall management of which was retained by one
man. ) A check list was used primarily because the author had little

prior knowledge of the farms in question.

4.4 PRE-TESTING TH: QUISTIONNAIRE

The questionnaire was pre-tested on three farms in the Manawatu.
This allowed the questionnaire to be amended and improved, familiarised
the author with interviewing technique and gave some indication of the

time necessary to conduct an interview,

4.5 INIERVIEWING PROCEDURE

The interview consisted of two parts. An initial inspection of the
farm property in which no attempt was made to record any information, and
the farmer was encouraged to talk freely about the farm. This was
followed by a period at the farm house where the relevant information was
obtained. (In three cases where the farmer was unable or unwilling to
be interviewed during the day, the survey was conducted at night. In

such cases no initial inspection of the property was carried out.)

4.6 REJECTION OF SELECTED FARMS

Of the forty-three farms selected for the main study, three have not

been included in the results for the following reasons:

16. In this study, subjective information conderning farmers' attitudes
to various aspects of farm size was obtained from the farmers by the
‘use of a questionnaire. Objective information however was obtained

from the farmers by the use of a check list.
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a) A misunderstanding between a Consulting Officer and the author
resulted in the author visiting and interviewing the namesake

of a selected farmer.

b) On two occasions unsatisfactory interviews were obtained. (In
both cases the unsatisfactory interviews were the result of the

farmers being unable to make sufficient time available.)

In only one case where one of the rejected farms had been selected to
represent a particular subclass was selection of another necessary. The
replacement farm for the subclass in question, was selected from the
catalogue of farmers, compiled from names submitted by Consulting Officers.
The basis of selection was the farmer with the highest milkfat production

per labour unit, in districts which remained to be surveyed.

It should also be noted that names of farmers were accepted from
Consulting Officers for the compilation of the catalogues, although the
Consulting Officers were not able to specify precisely the physical
details of the farm. This applied particularly to farms in the last
three labour classes (i.e. three, four and five man farms). As a result,
some farms which were selected to represent particular labour classes,
were found to be representative of other labour classes when the survey
was carried out. Similarly in the case of the two man farms, the herd
numbers of two farms selected to represent a particular subclass, proved
to be slightly inaccurate causing the farms in nuestion to be representa-

tive of the neighbouring subclasses.

Since the purpose of the survey was to obtain some of the basic data
for the construction of the short run average cost curves, and because
of limitations in the author's resources, and time available for the
completion of the study, no farms were excluded from the survey because
of the selection difficulties just discussed. 11/ The effect of these
difficulties has been to cause the numbers of farms actually surveyed

for each plant size, and in some cases for the subclasses within a plant

17. 1i.e. Because some farms which were selected to represent particular
labour classes were in fact representative of other labour classes,
and because some farms which were selected to represent particular

subclasses were representative of other subclasses.
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size, to differ from the numbers originally selected. lﬁ/

4.7 SUMMARY

In this chapter, a description has been given of the metkod of
selecting the survey farms and the conduct of the farm survey. The
survey farms were selected from the records of all North Island Dairy
Board Consulting Ufficers and Consulting Officers named for selection
only those farmers whom they considered to be of above average
managerial ability. In total, 47 farms were selected for the survey -
of these 43 were selected to represent the five labour classes and
four were selected to represent other farm organisations which were
considered relevant to the study. The farm survey was of the
interview type and consisted of two parts. First an initial
inspection of the farm property in which the farmer was encouraged
to talk freely about the farm and second, a period at the farm house
wiere all the relevant data were obtained. In contrast to some
other Farm Management studies, a questionnaire was used in conjunction

with a check list, rather than a check list alone.

18.-It should be appreciated that the data obtained from the farm survey
serves only as a guide to the assumptions which should be made for
the synthesis of the short run average cost curves. Because the
short run average cost curves are synthesised, rather than being
produced entirely from an analysis of the survey results, the author
considers that differences in the number of farms actually surveyed
for each plant size (and subclasses within a plant size) from the

numbers originally selected, are of little importance.



CHAPTER FIVE

RESULTS OF THE FARM SURVEY

5.1 INTRODUCTION

In this chapter, the results of the farm survey are presented. In
the first section, the forty-one farms selected to represent the five
labour classes are discussed, while in the second, the four additional
farms which were selected to represent the other farm organisations are

discussed.

5.2 GEOGRAPHICAL DISTRIBUYLION OF THIS SURVEY FARMS

Figure 5.1 shows the geographical distribution of the survey farms.
From Figure 5.1, it is apparent that the survey farms were widely distri-

buted throughout the dairying districts of the North Island.

5.3 CLASSIFICATION OF THi SURVEY FARMS

As noted earlier, it was not possible for Consulting Officers to
classify farms for selection precisely into the five labour classes given.
Consequently a number of modifications L were necessary so that farms,

- upon which other types of labour units were employed, could be classified
into one of the five labour classes. The survey results are presented
in accordance with this system of classification. For ease of reference,

the survey farms have been divided into four groups.

a) Group I

This includes farms where the labour force normally consistg of
only one permanent labour unit. Additional labour in the form
of family labour —2/ may be used for milking and some other

farm operations.

1. The modifications referred to are discussed in detail in section 4.2.
2. Because of the small number of farms available for selection in the

upper two labour classes (i.e. four and five man farms), results from

farms representing these two classes have been considered collectively

in Group IV.

3, Any work performed by the wives, children or parents of any of the
permanent labour units of a survey farm is desCribedvas work
involving the use of family labour. ‘This is further discussed in

section 5.6, 6.
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b)  Group II

This group includes farms on which two permanent labour units
are normally employed. On such farms, very little use is

made of family labour.

c) Group III

This group includes farms where three permanent labour units are
normally employed and cases where two permanent labour units and
three permanent milking units are employed. (This latter

situation represents farms on which a married couple is employed.)

Very little use of family labour is made on these farms.

d) Group IV

This group includes farms where four or more permanent labour
units are employed. Again very little use is made of family

labour.

FPARM ARIA AND IIKRD SIZE

Table 5.1 shows the farm area, run-off area, and herd sizes of the

survey farms. —ﬂ/ As shown in Table 5.1, the home farm areas ranged from

60 to 747 acres, and herd sizes from 60 to 650 cows in the 1968/69 season

and from 67 to 760 cows in the 1969/70 season. Seventeen of the farms

used additional areas in the form of run-offs or other farms.

2.5

time

FARM ORGANISATION

Table 5.2 shows the form of ownership of the survey farms (at the

of the survey). From Table 5.2, of the 41 farms surveyed:

10 were described as owner operator organisations;
4 were described as family partnerships. These are indicated
by the abbreviation (f); '

3 were described as partnerships;

Group I includes Farm Nos. 1 - 12.

Group II includes Farm Nos. 13% - 21.

Group III includes'Farm Nos. 22 - 30.

Group IV includes Farm Nos. 31 - 41.

It should be noted that in the case of Farm No. 1ll, the run-off was

)

aéquired at the beginning of the 1969/70 season.
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Table 5.1 Farm Area, Run-off Area, Herd Sizes of the Survey Farms

Farm,‘E Area | Run- Herd Herd Farm | Area | Run- |Herd Herd
No. | (acres) off Size Size No. | (acres] off Size Size
(acres)| 68/69 | 69/70 , (acres)|68/69 69/70

(1) | (20 [(3) (4) (8 § (@) |] €23 | (3) (4) (5)
1 60 | 12 60 67 22 | 238 225 266

2 69 90 96 23 | 209 ?Zﬁ;r 232 262

3 90 89 88 24 | 284 250 280

4 103 101 108 25 | 350 355 | 270

5 112 116 120 26 | 335 g:g;r 406 345

6 160 130 145 27 | 246 308 305

7 215 138 130 28 | 240 |11 310 315

8 279 142 152 29 | 2v8 | 40 289 293

9 2%0 220 215 30 | 320 | 90 380 340
10 223 184 267 51 | 372° ?Zgig 350 370
11 200 | 65 224 210 32 | 247 274 278
12 429 | 500 366 533 33 510 520 340
13 BOF ' 150 162 34 225 80 284 284
14 125 | 80 138 140 35 | 253 | 66 280 280
15 151 161 169 56 | 300 | 40 298 325
lo 127 154 1,8 \ 57 300 350 350
17 173 208 212 58 347 390 398
18 272 226 226 59 | 325 |[110 458 462
19 | 180 [95RET | 242 235 || 40 | 747 |18 650 760
20 147 205 211 41 | 330 |60 496 464

21 278 30 540
NOTES: i) The farm area shown in column (2) refers to the surveyed

ii)

iii)

acreage of the "home'" farm.

The third column shows the surveyed acreage of any additional
land employed as a run-off. In some cases, other farms

were farmed in conjunction with the farm in question,
providing grazing and hay for the home farm. This is

shown in the third column by the words 'other farm(s)'.

Columns (4) and (5) refer to the number of cows in milk
in December for the two dairying seasons, 1968/69 (Column (4))
and 1969/70 (Column (5)).
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Table 5.2 Ownership of the Survey Farmsg
Farm Form of Ownership Farm Form of Ownership
No. No.
1 Owner Operator 22 Company
2 Partnership (f) 23 50¢% Sharemilker
5 Owner Operator 24 Partnership
4 Owner Operator 25 Combination (Trust -
5 5065 Sharemilker Company - Partnership (f))
6 5055 Sharemilker 26 Company
it 25% Sharemilker 27 Combination (Trust - Company
8 Owner Operator - Owner Operator)
9 Owner Operator 28 Owner Operator
10 50¢% Sharemilker 29 Partnership
11 Company 30 50% Sharemilker
12 Company 51 Company
1% Partnership (f) 52 Partnership (f)
14 Owner Operator 5% Combination (Company -
15 50% Sharemilker 59 Sharemilker)
16 Owner Operator 34 Partnership (f)
17 Owner Operator 35 Owner Operator
18 Combination (505 Share- 56 Combination (Owner Operator
milker - Partnership) & Dxiistl)
19 Combination (39% Share- 37 Company
milker - Partnership (f)) 38 Company
20 Combination (Owner 39 Trust
Uperator - Trust) 40 Partnership
21 Company 41 Trust




41

7 were described as sharemilking arrangements;

8 were described as companies;

2 were described as trusts; -

T were described as combinations.

(Details of the various combinations are shown in Table 5.2 in

brackets.)

5.6 LABOUR ON THE SURVEY FARMS

Detailed information was collected on the numbers and types of
labour units employed on the survey farms and on various other aspects

of labour use.

1) Numbers of Labour Units Employed on the Survey Farms

fable 5.3 shows the numbers of permanent labour units employed on

the survey farms in the 1968/69 and 1969/70 dairying seasons.

From Table 5.3, it is apparent that the largest farm in terms of the
number of labour units was Farm No. 40 where six labour units were
employed in the 1969/70 season. It is important to note, however, that
Farm No. 40 differed from all other survey farms in the utilisation of
the labour force. Of the six labour units who were employed on Farm No. 40,
on any normal working day, only five worked on the farm, the sixth being
allowed a free day. (On this farm, free days were worked on a roster

system which gave each member of the staff a free day every six days.)

It should also be noted that YFarms Nos. 27, 29 and 38 in the 1969/70
season employed students for a period of 16 weeks over the summer months,
in addition to the permanent labour force shown in the table. On Farms
Nos. 27 and 29, a student was also employed for a similar period in the
1968/69 season. Farm No. 12 up until the 1969/70 season employed three
permanent labour units. Because of the reorganisation of a- family
company and difficulties in obtaining suitable labour, the farmer in
question decided to attempt to continue the farming enterprise single-
handed. (The farmer's wife, hbwever, assisted with milking.) The
farmer was, however, after his experience in the 1969/70 season, confident
that one labour unit was sufficient and proposed to continue in the 1970/71
season without employing any additional labour. 6 Conversely on Farm

No. 26, where two labour units were employed in the 1969/70 season, it was

64 For this reason, the farm has been classified as a Group I farm.
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proposed to revert back to three in the 1970/71 season —1/ as the work

load was considered to be too great for two labour units.

It should be noted that on four of the Group IV farms, one —§/ of
the labour units was not employed full time on the particular farm surveyed
being involved with other farms and activities. On two of these farms,
the contribution made by such labour units was extremely low. Both
estimated they spent only a quarter of their total working time on the

farms in question.

2) Tvpes of Labour Units Employed on the Survey Farms

The types of permanent labour units employed on the survey farms in

the 1968/69 and 1969/70 seasons are shown in Tables A.l - A.4 of Appendix A.

There were no marked differences between the three groups of farms
which employed labour (i.e. Groups II, III and IV) in the type of labour
employed. In all groups, there were examples of farms on which either
single or married male labour was employed, and in the case of the latter
two groups, examples of farms on which both were employed. .On only one
farm (Farm No. %8) was a land girl employed but as indicated earlier, the

period of employment was for 16 weeks in the summer of the 1969/70 season.

3) Numters and Types of Milking Units Employed on the Survey Farms

‘'he number of milking units employed on the survey farms in the
1968/69 and 1969/70 dairying seasons is shown in Table 5.4. Details of
the types of milking units employed on the survey farms in the 1968/69
and 1969/70 seasons are shown in Tables A.5 - A.8 of Appendix A.

On six of the Group I farms, wives were utilised as milking units. —2/
On a further two farms of Group I, wives assisted with the milking in the
spring months only. The only other examples of women making a sub-

stantial contribution to the milking force weré:

a) On Farm No. 16, where the owner operator was replaced in the
milking shea from October to February, in the both seasons,

by the wife of the employed man.

llc As three labour units were employed in the 1968/69 season and a
similar number was to be employed in the 1970/71 season, the farm
has been classified as a Group III farm.

8. On all such farms the labour unit in quéstion was concerned with
the managerial function.

9. In the 1968/69 season,on one of these farms (Farm No. 9), the

farmer's wife did not milk.



Table 5.3 Numbers of Permanent Labour Units Employed on the Survey Farms

1968/69 Séason

1969/70 Season

No. of
Permanent
Labour Units

Farm Numbers-

No. of
Permanent
Labour Units

Farm Numbers

1!
2
3
4

5

l =
1% - 22
12, 23 - 31, 36
52, 34, 35, 38
53y 5T, 39 - 41

i 1-12
2 13 - 22, 24, 26

B 23, 25, 27 - 30

4 31, 32, 34 - 36, 38
5 33, 3T, 39, 41

6 40

NOTE:

Permanent labour units are considered to be those who are

employed for a complete season, and who contribute to the
physical vwork of the farm or perform the managerial function.
Those performing the entrepreneurial function only have

been excluded.
involved with other farms and activities.

un some farms, particular labour units were

In such cases,

no attempt has been made to apportion such a labour unit's
time between the various farms and activities. The
labour unit has been classified as one permanent labour
unit for the farm in question.

Lable 5.4 Numbers of Milking Units Emoloyed on the Survey Farms
1968/69 Season 1969/70 Season
No. of Milking | Farm Numbers No. of Milking| Farm Numbers
Units Units
I52; 5o 165 195 11 1,2, 5-17, 11
2 5’ 4) 7’ 8) 10) 2 5%4) 8 - 101
135 - 21 12 - 21, 26
; 22 - 31, 34 - 36 3 22 - 25, 27 - 30,
: - 36
12, 32, 33, Al - g
37T - 59, 41 31 - 33, 37 - 39, 41
p) 40 5
6 40

NOTE:

Milking units are considered to be only those who are

normally engaged with milking for the entire duration of

the milking season.

Additional labour may be utilised

for milking, on the various survey farms, for varying

periods of time during the season. .
included in the data shown in Table 5.4.

This has not been
It is

discussed however later in the text.

45
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b) On Farm No. 38, where the manager who milked during the spring
and autumn months was replaced over the sunmer months by the
wife of an employed labour unit (1968/69) and by a land girl
(1969/70).

c) On Farms Nos. 22 and 24, where married couples were employed.;g/
The employment of such labour typically provides ohe labour

and two milking units.

On nine farms in Group IV, a labour unit ll/ was not employed as a
full time milking unit but acted as a relief milker only. On four of
these Group IV farms, however, the labour unit in question milked during

the spring months.

4) Ratio of Cows per Labour Unit

The ratio of cows per labour unit for the survey farms in the 1968/69
and 1969/70 seasons is shown in Table 5.5. The ratio of cows per labour
unit was extremely high in the uppermost subclass of Group I. On four
farms (e.g. Farm Nos. Y, 10, 11, 12), in the 1969/70 season, the ratio
was apbove 200, Some high ratios of cows per labour unit were also
recorded in the corresponding subclasses of the other three groups, but
they were not as high as those of Group I. The maximum figures for each
group being: Group I - 333; Group II - 170; Group III - 140; and

Group IV - 120.6. 12/

5) Ratio of Cows per Milking Unit

Table 5.6 shows the ratio of cows per milking unit for the survey
farms in the two seasons 1968/69 and 1969/70.

In terms of cows per milking unit, the differences between the groups
tend to be less marked than comparable figures relating to cows per
labour unit. ¥or example, the maximum lz/ ratio for each of the four

groups is: Group I - 210; Group II - 170; Group III - 113.3; Group IV - 126.6.

10. A married couple was employed on Farm No. 24 only in the 1969/70 season.

11. On all such farms, the labour unit in question was concerned with
the managerial function. '

12. It should be noted that Farm No. 26 has been excluded from this com-
parison as in the 1969/70 season, only two labour units were employed.
As discussed earlier, the normal complement of labour for this farm

is considered to be three labour units.



Table 5.5 Ratio of Cows per Labour Unit.
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Farm Cows per Cows per Farm Cows per Cows per
Number Labour Labour Number Labour Labour
Unit Unit Unit Unit
1968/69 1969/70 1968/69 1969/70
1 60.00 67 .00 22 112.50 133.00
2 90.00 96 .00 23 77.30 87.30
3 89.00 88.00 24 83.30 140.00
4 101.00 108.00 25 111,60 90.00
5 116.00 120.00 26 135.30 172.50
6 1350.00 14% .00 27 102.60 101.60
7 138.00 130.00 28 103.30 105 .00
8 142 .00 152 .00 29 96.30 97.60
9 220 .00 215 .00 50 126.60 113.30
10 184 .00 267 .00 31 116.60 92.50
11 224 .00 210.00 32 68.50 69.50
12 122 .00 53%.00 ‘ 33 64.00 68.00
13 75 .00 81.00 34 71.00 71.00
14 69 .00 70.00 | 35 70.00 70.00
15 80.50 84.50 36 99.33 8l.20
16 77 .00 79.00 37 70.00 70.00
N7 104 .00 106.00 38 97.50 99.50
18 113.00 113%.00 39 91.60 92.40
19 121.00 117.50 40 130.00 126.60
20 102.50 105.50 41 99.20 92.80
21 165.00 170

NOTE:

The ratio of cows per labour unit has been derived by dividing

the herd size as shown in Table 5.1 by the number of labour
units shown in Table 5.3. 2



Table 5.6 Ratio of Cows per Milking Unit.
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Farm Cows per Cows per Farm Cows per Cows per
Number | Milking Milking Number | Milking Milking
Unit Unit Unit Unit
1968/69 1969/70 1968/69 1969/70

1 60.00 67.00 | 22 75.00 88.60

2 90.00 96.00 25 77.30 87.30

3 44.%0 44.00 24 83.30 93.30

4 50.50 54.00 25 111.60 90.00

5 116-00 120.00 26 135.30 172.50

6 130.00 143.00 27 102.60 101.60

7 69.00 130.00 28 103.30 105.00

8 11.00 76.00 29 96.30 97.60

9 220.00 107.50 30 126.60 113.30

10 92.00 133.50 31 116.60 92.50

h)! 224.00 210.00 32 68.50 69.50

12 91.50 166.50 33 80.00 85.00

13 75.00 81.00 34 94.60 94.60

14 69.00 70.00 35 93.30 93.30

15 80.50 84.50 36 99.30 108.30

16 T1.00 79.00 37 87.50 87.50

1ff 104 .00 106 .00 38 97.50 99.50

18 115.00 115.00 39 114.50 115.50

19 121.00 117.50 40 130.00 126.60

20 102.50 105.50 41 124 .00 116 .00
21 165.00 170.00

NOTE: The ratio of cows per milking unit has been derived by dividing

the herd size as shown in Table .1 by the number of milking
units shown in Table Y.4.
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6) Dependence of the Survey Farms on Family and Casual Labour and

vontractors L

Table A.9 of Appendix A shows the use made by the survey farms of

family labour, casual labour and contractors.

Dependence on Family Labour in the 1969/70 Season

There was a tendency for the farms of Group I to make a greater use
of family labour for milking than the farms of the other three groups.
or example, on six of the Group I farms, wives milked full time. On
two other farms in Group I, wives assisted with the milking in the spring
time only. The only other examples of wives milking full time were
the two farms in Group III on which married couples were employed. Farm
No. 16, as noted earlier, was the only other example of a wife contributing
substantially to the milking labour force. On some other farms, wives
contributed to the milking force as relief milkers allowing some or all

of the milking units time off during the milking season.

Similarly, there was a greater tendency for family labour td assist
with other farm work on the Group I farms. The other main farming
operation which utilised family labour was calf rearing. On six of the
Group I farms, family labour was used for calf rearing. Comparable
figures for the other three groups are two in Group II, two in Group III
and one in Group IV. The range of farm operations in which family
labour was involved was on some farms much wider than that discussed above.
Typically this occurred on farms where there were children of secondary
school age and included such tasks as haymaking, stock work and tractor
work. On three farms, family labour in the form of parents lé/ was used

for various farm operations.

Dependence on Casual Labour and Contractors in the 1969/70 Season

fhe extent to which casual labour and contractors were used on the
survey farms varied considerably. Table 5.7 shows a number of farm
operations for which casual labour or contractors could be employed and
the proportion of farms within each group which employed casual labour

or contractors for these particular operations.

13. On Farm Nos. 7 and 29, the fathers of the farm operators assisted
with some farm operations, while in the case of Farm No. 10, the

farm operator's father-in-law assisted.



Table 5.7 Proportion of Farms within each Group which Employed Casual

or Contract Labour for a Number of Farm Operations
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Operation Group I Group II Group III 'Group IV
1) Hay Loading Al 8/8 4/8 6/11
2) Casual Labour 2/4 2/4 0/4 1/9
for Silage
Making
3) Repairs and 3/12 2/9 0/9 1/11
Maintenance
4) Relief Milkers 2/3 3/6 3/8 0/11
(for time-off)
5) Hay Baling 11/12 7/8 4/8 5/11
6) Silage Making 4/4 2/4 1/4 1/9
7) Topdressing 8/12 9/9 8/9 4/11

NOTES: i) The proportion of farms in each of the four groups on which
hay was made and contractors and casual labour were employed
for hay loading is shown in Row 1). (i.e. In Group I, 12
farmers made hay and 11 employed contractors or casual
labour for hay loading.)

ii) The proportion of the farms on which silage was made, where
casual labour was employed for this operation, is shown in
Row 2). (i.e. 1In Group I, four farmers made sila;e and
two employed casual labour.)

iii) The proportion of farms on which casual labour was employed
for repairs and maintenance work is shown in Row 3).

iv) The proportion of farms on which time-off was taken by the
milking units during the season, and where such time-off
was obtained by employing relief milkers is shown in Row 4).
(i.e. On three Group I farms, time-off was taken, on two
of these farms, the time-off was obtained by employing
relief milkers.)

v) The proportidn of farms, on which hay was made and where
.contract balers were employed is shown in Row 5).

vi) The proportion of farms on which silage was made and where
contractors were employed is shown in Row 6).

vii) The proportion of farms where topdressing contractors were
employed is shown in Row 7).
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Ther¢’was a trend towards a greater input of casual labour on
the Group I farms, particularly for work which is difficult to
perform alone. For instance, on eleven farms in Group I, some
casual labour (or contract labour) was employed to assist with the
loading of hay. Similarly on two of the four farms in Group I which
made silage, casual labour was employed to assist in the harvest field.
Further on three of the Group I farms, casual labour was'employed
for the normal repairs and maintenance work. Comparable figures

for the other three groups are shown in Table 5.7.

The number of farms on which the milking units took, or were
allowed, time-off during the milking season increased from Group I to
Group IV. (This will be discussed in more detail later on page 51.
It was particularly noticeable that the provision of such time-off on
Group IV farms did not entail the employment of any casual labour.

On these farms, a reduced milking staff was able for a short period
to easily handle the increased ratio of cows per milking unit, and
further most of these farms had unused capacity for milking in the
form of a labour unit who was not a regular milker. The provision
of time-off on farms in the other three groups was in most cases

accomplished by utilising either family or casual labour.

Similarly, there was a trend for the farms of Groups III and
IV to make less use of contractors and so engage the farm staff in
a greater range of farm operations. For example 11/12 and 7/8
of the farmers who made hay in Groups I and IT used contract balers.
For Groups III and IV the corresponding figures were 4/8 and 5/11.
A similar trend is discernible from the table in the case of silage
making. In the case of topdressing, however, there was a trend
towards the Group IV farms only making less use of contractors and

consequently a greater use of the farm staff.
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It should be noted that on Farms Nos. 9, 10, 11, 12, 21 and 40
where the ratio of cows per labour unit was extremely high, extensive

use was made of casual labour and contractors.

7)  Vorking Times, Milking Times, Time-off and Holidays

Table A.10 of Appendix A presents data on the hours of work lﬁ/
of the permanent labour units, milking times, time-off and holidays
available to the permanent labour units of the various survey farms.

'he data shown in the table indicates:

a) That on some of the farms (e.g. Farm Nos. 10, 11, 12,
26) where the ratio of cows per labour unit was
extremély high, the working hours of the labour units

in the spring tended to be extremely high.

It is interesting to note that on two of the farms
where the ratio of cows per labour unit was high

(e.g. Farm Nos. 9 and 11), the labour input during

the winter months moved to the other extreme, becoming
extremely low. In both cases, winter grazing was
obtained for the herd which did not involve the

permanent labour units in question in any work.

14. Two estimates of the hours worked by the labour units of the survey
farms in a normal working day and week at two periods of the year
are shown in Table A.10 of Appendix A. Detailed estimates of
the hours worked for a coﬂplete season were not collected, as it

was felt that this would prove to be too time consuming.
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b) The labour units on the farms of Group III and IV in general
tended to work shorter hours in the spring time than their
counterparts in Groups I and II; no such trend was discernible

in the data relating to the second period, the winter.

As would be expected, the milking times varied considerably within
each group. It is interesting to observe that on six of the Group I
farméﬁlthe spring morning milking took 2%-hours or more. In the other
three groups, there were fewer examples of the spring morning milking
time being of such length. Comparable figures for the other groups are

four in Group II, two in Group III and one in Group IV.

As noted earlier, on all Group IV farms some provision was made for
the milking units to take time off during the milking season. Comparable
figures for the other three groups are three in Group I, six in Group II,

and eight in Group III.

The provision of time off, plus the shorter spring working hours dis-
cussed earlier, suggests that in general the total labour input over the
season (in terms of hours) of each of the permanent labour units on the
Group III and IV farms, was likely to be less than those of the Group I

and IT farms.

8) Specialisation and Division of Labour on the burvey Farms

The following question was put to all farmers in Groups II, III and
Iv. "Do you and any of your employees specialise in particular jobs?
Who and what jobs?" (A work sheet was used to assist in the collection

of data on the specialisation and division of labour.)

On all farms, there was to some extent some division and specialisa-
tion of labour. At one extreme was one farm on which all except two
tasks (repairs and maintenance to machinery and calf rearing) were shared
between all members of the staff. At the other extreme were two farms
on which there was a most noticeable division of labour between stock and
machinery work and nine farms on which the most seniof member of fhe staff

specialised in four or five specific tasks.

From the replies to the question, work on the survey farms in relation

to division and specialisation f labour can be divided into three classes.
. @

a) Jobs which were regarded as being extremely vital to the

profitable organisation of the farm. This includes the

Y
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various components of stock work such as bringing and taking
the herd to and from the farm dairy mating management,

bloat control, calf rearing and various animal health activities.

b) Jobs requiring special skills or experience, such as machinery
work (e.g. haymbwing, haybaling, ploughing, off-farm con-
tracting), repairs and maintenance to machinery and buildings

and fencing.

c) Jobs which were regarded as being less vital to the profitable
organisation of the farm, or which require no (or little)
special skills or experience, (e.g. tedding hay, topdressing,
weed control, cleaning farm dairies and yards, general repairs

and maintenance. ;2/)

Discussion

Clasg:-T

Eighteen of the twenty-nine farmers questioned emphasised that in
their view it was most important for management to bring the cows to (and
in some cases from) the milking shed. One difficulty encountered in
milking a large number of cows, it was stated, is that management does
not see every cow each milking and so has to rely on the staff to detect
and report any abnormalities in the herd. By driving the cows to (and
from) the milking shed, management has an opportunity to see each cow at
least two (or four) times per day. Three managers stressed the import-

ance of this, particularly during the artificial breeding season.

Eighteen of the twenty-eight farmers who used A.B. lé/ indicated that
ornie labour unit specialised in the detection of in-season cows for mating.

In all cases, this was performed by a senior member of the staff.

Calf rearing, on eighteen of the twenty-nine farms was a specialist
task, although this did not necessarily involve the most senior member(s)
of the staff. On fourteen farms, bloat prevention was the responsibility

of one person.

15. Tedding hay and topdressing were regarded by a number of farmers as
being jobs which required little skill or experience. Cleaning
milking yards, general rep;irs and maintenance work, and weed control
were cited as three jobs which were not vital to the profitable
organisation of the farm. '

16. A.B. is an abbreviation for Artificial Breeding.
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Class II
Of the twenty-nine farmers questioned, nineteen indicated that one
labour unit tended to specialise in the repairs and maintenance work done

on the farm.

Hay cutting was performed by the senior member(s) of the staff in
fifteen cases. Of the twelve farms using their own balers, in eight cases,
the baler was operated by the most senior staff member(s). The same was
true of all six farmers who undertook some form of outside contracting with

machinery.

Class III

These jobs tended to be the responsibility of the more junior and
inexperienced members of the staff. On three of the farms, where Farm
Cadets were employed, any division and specialisation of labour was not
markedly pronounced as the cadets were being instructed in all basic farming

skills.

5.7 MACHINERY USED ON 'THE SURVEY FARMS

Farmers were asked to name the items of machinery they used ll/ on

the farm and to indicate whether the machinery was:
a) Owned;;g/

b)  Shared;

17. Data on machinery usage were collected only for the 1969/70 dairying
season. Items of machinery which were not used on an annual basis
however, such as hedgecutters, drain cleaners, etc. were included in
the list of machinery.

18. The term 'owned' is used in this context to indicate that in the case
of farms where the organisation is described ass
i) An owner operator organisationj;

ii)  Family partnership;

iii) Partnersghip;

iv)  Company;
v)  Trust;
the machine can be viewed as an asset of the organisation in question.
Similarly, where the organisation is described as a combination, the
machine can be regarded.asﬂan asset of one of the components of the
combination. Where the orgaﬁisation is described as a sharemilking
agreement, the term 'owned' is used to denote machinery which can be
viewed either as an asset of the sharemilker or the other party to

-

o<
éhe sharemilking agreement.
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c) Borrowed;
d) Rented or hired;
e) Supplied by contractors;

There were no marked differences in the range 22/ of machinery used
on the four groups of survey farms. Variations did occur on particular
farﬁs within each group mainly because of the growing of forage crops,
the conservation of different forms of supplementary feed, and the

presence on some farms of drains and hedges.

On some farms in Groups III and IV various items of machinery were
used which were not found on the farms of the other two groups. Typically
these items of machinery were such that if they were to be used on most
of the farms in Groups I and II, the cost of such items per unit of out-
put would be extremely high. For example, on one farm an irrigation
plant was used, on another the machinery complement included a self
unloading hay trailer, while on another a self unloading silage trailer

was used.

There was a trend towards the numbers of tractors and of particular
items of machinery which were used on the survey farms, to increase from
Group I to Group IV. However in terms of the ratio of cows per tractor,
there did appear to be some advantage to some of the Group II, III and
IV farms. (The lowest ratios were found in Group I where four were under
100.  'The highest (two) were recorded in Group III and IV, being 345 and
380 respectively.) Similarly, advantages seemed likely to accrue to
some of the farms of Groups II, III and IV because of a high ratio of

cows to particular items of machinery.

The numbers of tractors and of particular items of machinery which
the survey farms used, tended to increase from Group I to Group IV for

the following reasons:

i) There was a general trend for the farms of Group III and IV to
make less use of coﬁtractors and so to own more of the machinery
used on the farm, particularly for harvestihg operationé. In
order to complete such work as quickly and éffectively as
possible, a number of tractors (and of particular types of

machines) were considered necessary.
L]

3
<

19. i.e. Types of machine.



ii) The late winter and early spring, because of the need to feed
large quantities of supplementary feed and to perform a great
deal of stock work, was a further period when the requirements
for tractors and associated implements on some of the Group III

and IV farms was relatively high.

iii) It was noticeable that as farm size (in terms of acres)
increased, there was a trend towards the use of a tractor as a

means of transport about the farm. 29/

There would appear to be, therefore, two periods of the year when the
requirements for tractors on some of these farms was extremely high. As
it is usually not possible to borrow or hire tractors for these periods,
the farmers tended to own that number of tractors which satisfied the
"peak demand" accepting that for the rest of the year one or more of the
tractors was not required. Similarly, farmers tended to own that number
of other items of machinery which were required to meet the '"peak demand".
However, as detailed information was not collected on the size of the
various items of machinery, the data on the numbers of particular items

of machinery used on the survey farms should be interpreted carefully.

There was a considerable variation in the size of the tractors (in
terms horsepower) used on a particular farm and between farms. There
was a tendency for those farmers in Group III and IV who owned such items
of machinery as hay balers, forage harvesters, draincleaners and front-
end loaders to have a large tractor to power such implements. It was
also noticeable that in Groups III and IV the additional tractors used
were usually smaller tractors and further they were often old models.
Furtgsr, the tractors used on the farms where contractors were employed

extbﬁﬁively, were either small or extremely old tractors.

There was a tendency for the farms of Groups III and IV to own gl/
a greater range of the machinery used on the farm and so to make less
use of contractors. Table 5.8 shows the proportion of farms in each of
the four groups where various items of machinery were ‘owned by the farm

in question.

20, This is discussed later in section 5.17. .

21. The phrase "owned by the férm" means the machine(s) in question can
be regarded as an asset of the appropriate farm organisation (e.g.
Trust, Company, Owner Operator, etc.).

55
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Table 5.8 Proportion of Farms in Kach Group Owning Various Items of

Machinery
5

Item of Machinery Group I Group II | Group III | Group IV
1) Trucks 2/12 1/9 0/9 5/11
2) Hay Balers 1/12 1/8 4/8 6/11
5) Hay Loaders 1/12 0/8 5/8 6/11
4) Flail or Forage

Harvesters 0/4 2/4 5/4 8/9
5) Topdressers 4/12 0/9 1/9 7/11

NOTES: i) The proportion of farms in each of the four groups owning
trucks is shown in Row 1).

ii) The proportion of farms making hay in each of the four groups
where the farm owned the baler used is shown in Row 2).

iii) The proportion of farms making hay in each of the four groups
where the farm owned the hay loader used is shown in Row 3).

iv) The proportion of farms making silage in each of the four
groups where the farm owned the flail or forage harvester
used is shown in Row 4).

v) 'The proportion of farms in each of the four groups where
fertiliser was applied entirely with machinery owned by the
farm is shown in Row 3).

An examination of Table 5.8 reveals that for all items of machinery
listed, the proportion of farms owning such items of machinery was

greatest in'Group Iv.

Most of the machinery used on the survey farms was either owned (by
the farms) or supplied by confractors. There were some instances of
machinery being rented or hired and borrowed but these were of minor
significance. Farm No. 8 provided the only example of a machinery
sharing agreement in which most of the major items of machinery were
shared between three farms.

o ) :

On only six farms was off-farm contracting undertaken. Of the six,
two were Group II farms, two Group III farms, and two Group IV farms.
'In all cases, the work in question was hay contracting (i.e. hay mowing
or hay baling). :



5.8 BUILDINGS ON THE SURVEY FARMS

A check list was used to obtain a list of the buildings on each of
the survey farms. Farmers were then asked the question "What buildings
do you consider you could not do without?" This question allowed the
author to formulate some ideas as to what the farmers considered to be
the minimum building investment necessary for their respective farms.

Buildings which farmers considered they could do without included:

a) Particular types of buildings which for various reasons had
in the past been duplicated, but with changes in circumstances
one (or more) of these buildings was considered to be
Lﬁnnecessaxy for the effective running of the farm, (e.8.

houses, barns, implement sheds, etc.)

b)_ Buildings which because of changes in farming systems, were
now considered to be obsolete (e.g. calf sheds, manure sheds,
etc.)

N
On some farms the building complement did not include certain types
of buildings. In such cases, the farmer was asked if he would like the
particular building in question to be erected. Where the reply was in
the affirmative, the particular building was added to the list of

buildings denoting the minimum building investment necessary.

All farmers felt tractor sheds, implement sheds, farm dairies, some
form of workshop, barns 22/ and dwellings were buildings they could not

do without.

The number of houses the farmers considered their respective farms
required in general tended to increase as one moves from Group I to

Group IV. However extremely high ratios (i.e. cows per house) were

achieved by the following Group I farms, Farm Nos. 9, 10, 11 and 12. (On

57

all these farms, the ratio was in excess of 200.22/ As mentioned earlier,

with the exception of Farm No. 11, on all these farms, wives were employed

as full time milking units, thereby allowing one house to accommodate two

milking units. The ratio of cows per house was extremély low in Groups II,

III and IV where the staff consisted entirely of married men. (Each

married man employed required one house.)

22. There was one exception. O&yFarm No. 16, no hay was made, silage
being the only form of supplementary feed. Consequently a barn was
not considered necessary on this farm.

23. The ratio is based upon the data of the 1969/70 season.
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Certain farms in Groups II, III and IV were able to achieve extremely
high ratios because of the employment of single labour. This is most
noticeable in the case of Farms Nos. 17, 30, 37 and 40. (The ratios
were Farm No. 17, 212, Farm No. 30, 170, Farm No. 37, 175 and Farm No. 40,
255.) In the case of Farms Nos. 37 and 40, although five and six
permanent labour units were employed on the two farms respectively, only
two houses were needed for Farm No. 37 and three for Farm No. 40. In
the case of Farm No. 57, the manager was paid to board all three single
boys, while in the case of Farm No. 40, all four single boys occupied
one house. The employment of married couples also tended to give rise
to an extremely high ratio as two milking units were accommodated in one

house.

Table 5.9 shows the type and size of the farm dairies on the survey
farms. (Size of farm dairy is measured in terms of the number of sets
of cups.) Table 5.9 indicates that with the exception of Farms Nos. 4,

5 and 19, on all farms a type of herringbone farm dairy was used.

There were some differences between the f'arms in the range of other
buildings the farmers considered they required. On six of the farms, it
wag felt some form of wintering device was required. There was some dis-
agreement as to the place of calf sheds and manure sheds. ‘ﬂTypically
those who reared calves on nurse cows or employed bulk topdressing
contractors felt these two types of buildings could be dispensed with.
Further it was noted that other types of buildings could substitute for
them if the need should arise. On one farm a slaughter house was
provided enabling the farm staff to obtain a regular supply of perquisite

meat.

There were some variations in the types and sizes of buildings used
on the survey farms but with the exception of farm dairies, detailed

information was not collected.

5.9 EQUIPMENT, SUBDIVISION, FARM RACES AND WATER RETICULATION SYSTEMS

1) Equipment used on the Survey Farms

Information was collected on the usage of a number of selected items
of equipment, most of which were considered to be of a labour saving
L3
nature. Farmers were also asked to name any other items of equipment

they used which they considered to be important labour saving devices.



Size and Type of Farm Dairies on the Survey Farms.

Table 5.9
Farm Type of Size Farm Type of Size
No. Farm (No. of No. Heiem (No. of
Dairy sets of cups) Nairy sets of cups)
i HB/HLS 8 22 HB/HLDU 20
2 HB/HLS 8 23 HB/LLDU 24
3 HB/HLS 6 24 HB/HLS 16
4 wI'/DU 8 25 HB/HLS 20
5 wr/s 5 26 HB/HLS 24
6 HB/HLS 9 27 HB/HLS 20
7 HB/HLS 8 28 HB/HLS 18
8 HB/HLS 8 29 HB/HLS 20
9 HB/HLS 18 30 HB/HLS 24(2 pits)
10 HB/HLS 10 31 HB/HLS 33
11 HB/HLS 12 32 HB/HLS 20
12 HB/HLS 20 33 HB/HLS 24
< 13 HB/HLS 12 34 HB/HLDU 24
14 HB/HLS 8 35 HB/HLDU 24
15 HB/HLS 11 . 36 HB/HLS 20
16 HB/HLS 10 | 37 HB/HLDU 48(2 pits)
7 HB/HLS 11 38 HB/HLS 24
18 HB/LLDU 20 39 HB/HLDU 48(2 pits)
19 A/P 16 40 HB/HLS 50
20 HB/HLDU 20 41 HB/HLS 28(2 pits)
21 HB/HLS 14
NOTE: The following abbreviations are used to denote the various types

f
RN

-

of farm dairy.

-

W /DU
wr/s
HB/HLS
HB/LLDU
HB/HLDU
A/P

Doubled up walk through.

Single walk through.

Highline single herringbone.
Lowline doubled-up herringbone.
'Highlgne doubled-up herringbone.
Angle park.’
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Motorbikes were used on some farms in all four groups. (Mbtorbikes
were used on five Group I farms, two Group II farms, five Group III farms

and two Group IV farms.)

N

Items of equipment such as welders and bloat applicators were used on
farms of all four groups. Welders appeared to be equally distributed
between the four groups, while bloat applicators were used most frequently

on Group I farms. (6/15 were found on Group I farms.)

Telephone systems from the farm dairy to the house(s) were used
on twelve farms, tending to occur more frequently on farms of the latter
three groups. For example, telephone systems were used on one Group I

farm, five Group II farms, three Group III farms and four Group IV farms.

Cattle sprayers were used on farms of all four groups, being used
most frequently however on the farms of Group IV where they were used
on seven farms. Comparable figures for the other groups were, three on

Group III farms, one on Group II farms and one on Group I farms.

Various other items of equipment were used on the survey farms.
Of particular interest was a set of cattle scales found on one Group III
farm. This, according to the farmer, had proved to be a most useful

cows. 24/

aid for such tasks as drenching young stock and wintering cows.

"k/

24. The farmer in question weighed all young stock prior to each
drenching. _Knowledge of each animal's weight allowed the farmer
to administer the correct quaﬁtity of drench. Similarly a
periodic check was made of each animal's live weiﬁht during winter.
Any animal, for which excessive live weight losses were recorded
was given preferential wintering treatment.

[
)
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In all four groups, the highline single herringbone milking plant was used
most frequently. Of the four farmers using a double pit herringbone
dairy, three indicated that because of difficulties in the supervision
and organisation of milkers, single pit herringbone dairies would be

preferred.

Only five farmers indicated that they had encountered problems with
the operation of the milking machines. wo farmers in Group IV felt
the problem had not yet been rectified and had given rise to poor milkfat
production per cow and a high incidence of mastitis in the herd. A
further three (one in Group III and two'in Group IV) stated that although
they were now satisfied with the performance of the milking machines, the
bringing of the milking plants to a satisfactory standard of performance

had been a time consuming and expensive task. ’ _ -

Shed wash-down units were found on all farms, while on only twelve
of the farms surveyed were effluent disposal units installed. (Again
there was no marked tendency for such disposal units to occur more

frequently in any particular group.)

Fourteen farms had in place cleaning devices installed in the milk
vats. These devices which were built-in, to only the extremely large
milk vats, were described by all fourteen farmers as being extremely

effective labour saving devices.

-

2) Subdivision on the Survey Farms

The number of permanent paddocks into which the farms were sub-
divided (for grazing by the herd during the milking season) varied con-
siderably, there being a trend towards a larger number of permanent
paddocks on the farms where the larger herds were run. Twenty four farms
had 35 or more permanent paddocks which were used for grazing the herd
over the milking season. (On twenty of these farms, the herd size
exceeded 250 cows.)

3) Farm Races

Data were first collected on the width of races on the various farms
and second, farmers were asked to indicate whether they felt the width of
races on their particular farms was satisfactory for their particularhherds.
The actual width of races found on the survey farms varied considerably
both within an individual farm and between farms, there being examples

of wide races on farms where small herd sizes were run and vice versa.



From the replies to the second question, it was apparent that in general,
it was considered that larger herds necessitated wider races. However,
a race width of twenty five feet (fence to fence) would appear to be of
sufficient width to handle the largest herd size encountered (i.e. 760
cows). There were no marked differences between the farms in the

construction of races.

4) Water Reticulation Systems

Only on four farms was a supply of water not available to the herd
in every paddock. Pipe sizes used tended to increase as herd sizes
increased. (The main pipeline increasing from 2" diameter on

seven Group I farms to 2" diamter on two Group IV farms.)

5.10 5TOCKING RATES

Actual stocking rates are difficult to determine exactly because of

B2

differences between farms in such things as the grazing out of young stock,

the raising of other livestock products such as beef and lamb, and

varying degrees of utilisation by stock of so called waste areas.

Table A.1l1 of Appendix A consists of seven columns which if studied

collectively give an indication of the actual stocking rates on the survey

farms.

It can be seen that the stocking rates on the survey farms were
reasonably high. Thirty-four of the forty-one survey farms were stocked
at a rate of one milking cow per effective acre or above (based on the
1969/70 season). Of the remaining seven, which were stocked at below
one milking cow per effective acre, six were completely self-contained.
Further, four of the above six also farmed other livestock such as beef
steers and dairy heifers for sale. Four farmers fed meal. In all
cases the quantity was small, its use being confined to the early spring.
Two farmers fed mother liquor,26 one feeding substantial quantities
throughout the dairying season. Nine farmers bought hay, but in all
nine cases, at least fifty per cent of the hay used was made on the home
farm. On twenty-eight farms, young stock were grazed away -from the home
farm. In all cases, this involved the rising two year heifers (usually

for a period of twelve months) and in ten cases, calves were involved as

25. No feedstuffs were bought and no livestock were grazed out.

26. Mother liquor is a by-product of lactose production.

-
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well.gl/ On three farms the herd was grazed away from the home farm for
a period during the winter. In two cases as noted earlier (Farms Nos.
9 and 11), this was done to relieve the labour force rather than as a

means of acquiring extra feed.

It is interestingtoobserwe that the stocking rate as expressed in
column 4 of Table A.11 of Appendix A was for all Group IV farms one
milking cow per effective acre or greater. However, on only one farm
in Group IV, was no grazing out of stock practised. The highest stocking
rates as indicated in column 4 were on Farms Nos. 13, 20, 39 and 41, all

being above 1.4 milking cows per effective acre.

5.11 MILKFAT PRODUCTION ON THi SURVEY FARMS

15) Milkfat Production per Cow and per Acre

The milkfat production per cow and per acre of the survey farms for
the 1968/69 and 1969/70 seasons is shown in Tables 5.10 and 5.11.

It should be realised that the method of calculating the milkfat per
cow and per acre statistics shown in Tables H.10 and 5.11 differs from
that adopted by official sources of such statistics, such as the New
Zealand Dairy Board. The New Zealand bairy Board in their Annual Farm
Proauction Report publish what is known as the effective average production
per cow., This figure is derived by dividing the total amount of milkfat
sent from a farm to the factory by the number of cows in milk in December.
This method has not been adopted in 'Tables 5.10 and 5.1l1 because it was
apparent to the author, that the numbers and percentages of calves reared
either for dairyingor beef production on the various survey farms varied
considerably. (Percentage of calves reared refers to the total number
of calves reared expressed as a percentage of the total number of cows
wintered.) Consequently, the milkfat per cow figures shown 'in Table 5.10 ~
will be greater than the "effective average production" figures because
of the addition to the total milkfat supplied to the factory of an

estimate of the milkfat used for calf rearing.

Similarly, the numerator used in the calculation of the milkfat per

acre figures shown in Table 5.11 is the total milkfat supplied to the

27. e.g. On 9 farms the grazing period for calves (i.e. the time the calves
were away from the "home" farm) extended over approximately 18 months.
The calves were sent out to graze immediately after weaning and were
_rrturned as rising two year old heifers. OUn one farm, the calves were

grazed away from the home farm for two months to relieve grazing pressure
on the home farm in the autumn. '



Table 5.10 Production per Cow of the Survey Farms
Farm Milkfat Milkfat Farm Milkfat Milkfat
No. per cow per cow No. per cow per cow
1968/69 1969/70 1968/69 1969/70
1 392 367 22 324 307
2 - 3277 291 23 518 238
3 365 293 24 SR 240 -
4 375 557 25 242 243
> 349 239 26 212 208
6 325 254 27 306 283
i . 331 366 28 308 298
8 528 323 29 346 308
9 234 - 243 30 266 205
10 286 254 31 246 227
11 281 248 32 320 503
12 203 216 33 274 235
1% 296 272 34 320 267
14 529 273 35 332 291
15 535 283 36 518 214
1o 587 317 37 306 233
17 321 297 38 300 294
18 302 243 39 296 260
19 286 277 40 228 198
20 337 276 41 309 296
21 265 224
NOTE: Milkfat per cow has been obtained by dividing the total

milkfat production by the number of cowse in milk in -

December.
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Table 5.11 Production per Acre of the Survey Farms

Farm Milkfat Milkfat Farm Milkfat Milkfat
No. per acre per acre No. per acre per acre
1968/69 1969/170 1968/69 1969/70

1 413 432 22 311 349

2 426 405 23 359 304

3 361 287 24 283 240

4 399 406 25 238 193

5 469 261 26 269 224

6 325 280 27 388 355

7 228 238 28 401 395

8 173 ~182 29 403 364

9 228 231 30 326 225

10 265 340 Bl 254 229

11 318 264 32 370 2o

12 212 206 33 303 275

13 423 420 54 421 345

14 378 318 35 379 333

15 582 340 36 544 288

1§ 480 405 37 369 281

17 398 375 38 340 340

18 263 211 39 424 375

19 394 370 40 203 206

20 494 407 41 472 423

21 339 395
|
NOTE: Milkfat per acre has been calculated by dividing the

total milkfat production by the effective area of

the farm.
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factory plus an estimate of the milkfat used for calf rearing. The
denominator is the effective number of acres, which is defined as the
areé in any form of pasture, crop, races and buildings. (surveyed

acreage and effective acreage differ because of waste areas which are

not utilised by stock.)

For comparative purposes, the milkfat production per cow of the
survey farms has been recalculated using the method adopted by the New
Zealand Dairy Board. (That is the "effective average production"” per

cow has been calculated.) This is shown in Table 5.12.

Tables .10, 5.11 and 5.12 indicate that there is a trend towards
a decline in both milkfat per cow §§/ and milkfat per acre on the farms.
where the ratio of cows per labour unit is high, (e.g. Farm Nos. 9, 10,
11, 12, 21 and 40). The highest milkfat per cow figures (as shown in
both tables) were achieved on Farm Nos. 1, 3, 4, and 16 - all being
above 350 pounds of milkfat per cow. Some farms in all four groups
proauced at a level above 400 pounds of milkfat per acre. It is
interesting to note that Farm No. 41 (which produced the greatest total
quantity of milktat in the 1968/69 season) produced at a level per acre
which was only surpassed by Farm Nos. 16 and 20. Such information,
however, should be considered carefully along with the data given in

Table A.11 of Appendix A.

It was interesting to note that thirteen of the survey farms had in
previous seasons supplied a greater total quantity of milkfat to the
factory. As detailed information was not collected on the number of
calves reared, estimates of the quantities of milkfat used for calf
rearing in previous seésons could not be made. Similarly as detailed
information was not coilected on farm areas in use in those seasons, no
calculations of milkfat production per acre for previous seasons could be
made. Of particular interest, however, are the "effective average
production" per cow figures. Table 5.13 shows the "effective average
production" per cow achieved and the corresponding herd size of the
thirteen farms, in the season the maximum total milkfat production was

sent to the factory.

28. It should berealisedthat in the 1969/70 season, many dairying districts
experienced a severe drought. Consequently the discussion that

follows is confined to the data of the 1968/69 season.
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Table 5.12 "kffective Average Milkfat Production" per Cow on the
Survey Farm
Farm "BEffective "Effective Farm "Effective "Effective
No. Average Average No. Average Average
Production" Production” Production" Production"
1968/69 1969/70 1968/69 1969/70
1 392 367 22 317 300
2 321 286 23 309 231
3 357 286 24 310 233
4 566 353 25 219 232
) 341 232 26 206 200
6 318 248 27 299 278
[} 325 359 28 302 293
8 318 315 29 339 302
9 227 239 30 258 196
10 278 246 31 230 219
11 213 243 5 313 296
12 - 199 205 33 271 230
13 296 264 34 320 255
14 312 261 35 325 283
15 319 276 36 311 235
16 384 314 37 284 210
17 315 292 38 293 287
18 296 235 39 290 254
19 282 272 40 . 222 192
20 330 268 41 301 289
21 256 216
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Table 5.15% "Effective Average Production" per Cow in the Seasons of

Maximum Milkfat Production

Farm Milkfat Herd Farm Milkfat Herd
No. per cow Size No. per cow Size
4 389 98 25 233 335
9 286 205 Sl 280 320
11 326 193 33 265% 345
12 237 352 | 37 320 380
13 269 163 | 39 292 | 458
14 514 150 40 271 576

19 551 235 |

2)  Milkfat Output per Labour Unit

The output of the survey farms in terms of milkfat production per
labour unit in the 1968/69 and 1969/70 seasons is shown in Table 5.14.
It can be seen that the output per labour unit of some of the Group I
farms was extremely high. For example, Farm Nos. 5, 6, 7, 8, 9, 10
and 11. On only one other farm (Farm No. 21) were comparable figures
achieved. The output per labour unit was relatively low however on
the following Group IV farms. Farm Nos. 32, 33, 34, 35 and 37. This
was due either to a low ratio of cows per labour unit or a poor level

of production per cow, or both.

3) Milkfat Output per Milking Unit

Table H.15 shows the milkfat production per labour unit of the survey
farms in the 1968/69 and 1969/70 seasons. 'The data shown indicates that
the following Group I farms, 5, 6! 9 and 11 also achieved a rélatiVely
high output per milking unit. Again only Farm No. 21 achieved comparable
figures in the other three groups. If these five farms are ignored,
differences between the groups in terms of the maximum output of milkfat
per milking unit become 1less marked. In such circumstances, the maxi-
mum output per milking unit was achieved by Farm No. 41. (The farm

which produced the greatest total amount of milkfat.)
Such data however should be interpreted carefully along with the
information presented earlier on various aspects of labour usage.

{. .

-
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Table 5.14 Milkfat Production per Labour Unit
Farm Milkfat Milkfat Farm Milkfat Milkfat
No. per per No. per per
Labour Laobour Labour Labour
Unit Unit Unit Unit
1968/69 1969/70 1968/69 1969/70
1 25,528 24,591 22 36,401 40,822
2 29,404 27,976 25 24,556 20,763
3 32,480 25,797 24 26,388 33,536
4 57,910 38,569 25 27,001 21,876
p) 40,559 28,694 26 28,743 35,896
6 42,300 56,455 27 31,442 28,735
7 45,677 ~47,554 28 31,785 31,338
8 46,613 49,135 29 53,369 30,090 ‘
9 51,567 52,218 30 33,754 25,217 i
10 52,543 67,987 31 28,652 21,031
11 ©2,880 52,236 52 21,910 21,032
12 24,753 71,940 33 17,565 15,952
13 22,211 22,039 54 23,137 18,987
14 22,698 ";9,081 519) 25,207 20,391
15 26,957 25,939 36 31,565 19,787
16 29,769 25,080 I 21,392 16,301
17 55,409 51,501 38 29,285 29,266
18 54,175 27,442 39 27,125 24,018
19 34,660 32,547 40 29,676 25,127
20 54,571 29,089 41 30,680 27,533
21 43,784 38,048

NOTE: The output per labour unit figures shown in Table 5.14 have
been derived by dividing the total milkfat production (as
defined on page 63 ) by the numbers of labour units shown
in Table 5.3 .



Milkfat Production per Milking Unit

Table 5.15

Farm Milkfat Milkfat Farm Milkfat Milkfat
No. per per No. per per
Milking - Milking Milking Milking {
Unit Unit Unit Unit
1968/69 1969/170 1968/69 1969/170
1 23,528 24,591 i 22 24,267 27,215
2 29,404 27,976 | 25 24,556 20,763
3 16,240 12,898 | 24 26,388 22,357
4 18,955 19,294 ? 25 27,001 21,876
5 40,559 28,694 || 26 28,743 35,896
6 42,300 36,455 27 31,442 28,735
7 22,858 47,554 | 28 31,785 31,338
8 25,3507 24,567 29 33,369 30,090
9 51,567 26,109 30 33,734 25,2117
10 26,272 33,993 31 28,652 21,031
11 62,880 52,236 32 21,910 21,032
12 18,564 55,970 9 21,956 19,941
1% 22,211 22,039 34 30,850 25,516
14 22,698 19,081 55 50,943 27,1688
15 26,957 25,939 36 310 55 26,383
16 29,769 25,080 37 26,740 20,377
17 33,409 31,501 38 29,285 29,266
18 34,175 27,442 39 33,906 50,002
19 34,660 52,547 40 29,676 25,127
20 34,571 29,089 41 38,350 34,441
21 43,784 38,048
NOTE: The data shown in Table 5.15 has been derived by dividing

the total milkfat production (as defined on page 63 )
by the numbers of milking units shown in Table 5.4.
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.12 STOCK LOSSES AND HERD WASTAGE

1) Stock Losses

Tables 5.16, 5.17, 5.18 and .19 present data concerning the various
sources of stock losses on the survey farms in the 1968/69 and 1969/70

seasons.

There were no marked differences between the four groups of farms
in terms of cow losses. The highest figures recorded were those of
Farms Nos. 21 and %3 in the 1968/69 season. Both farms were located in
the same district and the high losses were put down to a severe outbreak
of facial eczema during the autumnn of 1968. Early spring losses con-

.

sequently were extremely high.

Similarly there appeared to be no marked difference between the four
groups of farms in terms of the percentage of heifers lost. There were
two farms on which the losses however appeared to be relatively high
(i.e. Farm No. 18 (1968/69) and Farm No. 25 (1969/70)). In both cases,
the high losses were said to have resulted from the young stock being

used to "stock" newly developed areas.

calf losses (both bulls and heifers) varied considerably within each
group. In both seasons, within each group, there were farms where there
were no losses. The highest losses recorded were those of Farms Nos.
2, 25, 51 and 40 in the 1968/69 aeason and of Farm No. 31 in the 1969/70
season. On Farms Nos. 25 and 40, serious difficulties were encountered
in the 1968/6Y season resulting in serious outbreaks of scours. The
apparently high losses on Farm No. 2 were due to the death of only two
calves out of a total of twenty-two, while the relatively high losses
recorded on Farm No. 31 in both seasons, were due to an ill thrift

problem.

Finally there appeared to be no great differences between the four

groups of farms in terms of the availability of live calves.

2) Herd Wastage

Table 5.20 presents information on herd wastage on the survey farms
in the 1968/69 and 1969/70 seasons. The wastage figures as presented in
Table 5.20 should be carefully interpreted. In some cases, such figures

may be high because of factors which are to some extent outside the
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Table 5.16 Percentage lLosses of Cows on the Survey Farms
Farm Losses Losses Farm Losses Losses
No. 1968/69 1969/70 No. 1968/69 1969/70

L 1.6 0.0 ‘ 22 2.5 1.8
2 4.1 5.0 23 g3 3.0
9 4.4 6.6 | 24 3.0 3.1
4 0.0 1.0 25 63 2.5
) 0.0 N.A 26 2.0 1.3
‘é 5.6 3.2 27 3.1 0.9
7 3.6 2.1 [ 28 1.5 - 2.7
8 1.4 5.8 29 2.8 3.0
9 2.6 1.3 30 3.9 3.2
10 Bl ‘2.8 31 1.4 3.5
11 1.8 N.A 32 2.7 2.0
12 Flet2 1.1 33 10.8 N.A
155 a9 1.2 34 3.8 .3
14 1.4 1.4 35 5.3 4.3
IED) 6.5 N.A 36 0.7 1.2
16 189 1.7 ‘ B 158 3.4
17 2.5 4.5 38 2.4 . 1.9
18 4.8 1.6 39 3.5 5.5
19 3.6 2.0 40 N.A 4.4
20 2.3 2.7 41 1.9 3.5
21 10.8 5.9

NOTES ¢ i) The figures shown in Table 5.16 have been calculated

by expressing the number of cows which died on each
of the survey farms, in the two seasons, as a per-
centage of the maximum numbers of cows wintered,
plus any additional cows bought during the season.

ii) N.A. denotes 'Not available'.



Table 5.17 Percentage Losses of Heifers on the Survey Farms
Farm Losses Losses Farm Losses Losses
No. 1968/69 1969/70 No. 1968/69 1969/170

L 0.0 0.0 22 3.2 BRS
2 4.3 5.0 23 0.0 1.8
3 0.0 0.0 24 1.5 1.5
4 4.4 0.0 25 0.0 17.1
5 0.0 N.A 26 0.0 26l
6 0.0 2.9 27 0.0 2.5
T 0.0 0.0 28 1.5 3.0
8 0.0 0.0 29 0.0 0.0
9 0.0 . 30 2.7 0.0
10 4.4 1.8 31 1.8 4.9
11 = 0.0 N.A 32 1755 0.Q
12 0.0 0.0 33 N.A N.A
13 0.0 2.1 34 4.3 1.6
14 0.0 3.1 35 0.0 0.0
15 0.0 N.A 36 0.0 0.0
16 0.0 0.0 37 2.9 2.7
17 6.4 2.3 38 0.0 1.9
18 11.5 1.6 39 0.0 6.1
19 0.0 N.A 40 1.5 1.5
20 5.7 8.6 41 0.0 1.3
2% l.4 0.0
NOTES: i) The figures shown in Table 5.17 have been calculated

ii)

by expressing the number of heifers which died on

each of the survey farms, in each of the two seasons,

as a percentage of the total number of (yearling)
heifers wintered.

N.A.

denotes 'Not available'.
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Table 5.18 Percentage Losses of Calves on the Survey Farms
Farm Losses losses Farm Losses Losses
No. 1968/69 | 1969/70 No. 1968/69 1969/70

B 0.0 0.0 22 1.7 0.0
2 11.0 0.0 23 1245 2.8
3 0.0 0.0 24 1.4 4.1
4 0.0 0.0 25 2.0 0.0
5 2.5 N.A 26 1.9 2.6
6 0.0 2.6 27 0.0 1.6
7 0.0 0.0 28 0.0 5.0
8 5.4 2.1 29 5.9 4.2
9 5.8 4.7 30 0.0 | 2.1

10 6.3 2.1 31 11.3 17.6

11 5.8 N.A 32 0.0 0.0

12 5.5 0.0 43 4.0 N.A

1% 0.0 0.0 %4 1.4 3%

14 0.0 1.5 %5 87 3kl |

15 4.3 N.A %6 0.0 0.0

16 0.0 0.0 37 6.3 6.3

77 6.6 2.4 38 0.0 0.0

18 .5 2.8 39 5.7 0.0

19 0.0 N.A 40 12.3 7.4

20 D2 3.2 41 0.6 T 4.1

21 1.4 0.0

NOTES: i) The figures shown in Table 5.18 have been derived by

expressing the number of calves which died ( both pre
and post weaning losses) as a percentage of the total
number of calves reared, intended for replacement
purposes.

N.A. denotes 'Not available'.



Table 5.19

Calving Percentages on the Survey Farms

75

, Farm | Percentage of Farm Percentage of
No. Live Calves No. Live Calves
1 93 22 92
2 90 23 93
3 98 24 95
4 96 25 . 95
5 95 26 90
6 92 27 93
i 93 28 90
8 91 29 86
) 92 30 91
10 91 Bil 96
11 87 32 91
12 96 33 88
13 75 34 N.A
14 93 35 87
15 N.A 36 93
16 91 37 86
17 N.A 38 93
18 2o 39 86
19 95 40 82
20 95 41 90
21 92
1 v
NOTES: i) The figures shown in Table 5.19 have been derived

ii)

by expressing the number of live calves as a
percentage of the maximum number of cows wintered.

N.A. denotes 'Not available'.



Table 5.20 Herd Wastage on the Survey Farms
Farm Wastage | Wastage Farm Wastage‘." Wastage
No. 1968/69 1969/70 No. 1968/6Y 1969/70

1 17.6 14.5 22 24.7 15.3

2 19.4 19.8 23 21.5 18.9

3 16.5 36.53 24 27.3 23.8

4 12.8 14.4 25 14.9 34.3

5 19.4 N.A 26 24.2 41.3

6 55.8 21.1 27 24.1 25.8 '
il 54.6 27.6 28 15.1 18.9

8 18.3 20.0 29 24.4 28.0

9 ZA2 ~1%.9 30 34.2 37.3
10 24.9 3.4 31 25.6 26.0
11 47.4 N.A 52 20.1 22,0
12 30.2 15.4 55, N.A N.A
1% 32.9 21.9 34 24.4 21.3
14 1716 13.9 35 21.8 25.0
15 26l1 N.A 36 12.7 16.4
16 BN 29.8 5 14.5 19.1
17 14.6 12.6 38 28.2 26.7
18 25.0 15.5 39 16.3 23.8
19 4.8 13.4 40 N.A 26.4
20 34.1 28.0 41 21.2 31.6
21 21.6 33.2

b
NOTES: i) The figures shown in Table 5.20 have been calculated

ii)

for each farm by summing the culling percentage and the
percentage of cows which died. The culling percentage
has been calculated by expressing the number of cows
culled, as a percentage of the maximum number of cows .
wintered plus any additional cows bought during the
season. The percentage of cows which died in each
herd is shown in Table 5.16.

N.A. denotes 'Not available!'.
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farmers' control or are such that they are unlikely to occur each season.
For example, the apparently high wastage figures of Farm No. 11 (1968/69
season) wure due to excessive culling in order to reduce cow numbers.

(A decision which because of a later ‘change .in circumstances, which led
to a decision to maintain cow numbers in the next season, necessitated
"the purchasing of additional stock.) Similarly in the case of Farm No.
5, the apparently high wastage rate in the 1969/70 season was due to a
severe outbreak of facial eczema in the autumn of 1970, while in the

case of Farm No. 26, the high wastage rate was due to a desire to replace

a large number of animals with animals of higher genetic merit.

Further such figures alone give very little information about the
incidence of disease or the general sﬁate of the herd as it was apparent
that different farmers base their culling upon different criteria. In
this context, five farms (Farm Nos. 20, 25, 30, 38 and 40) indicated that
an important factor infiuencing their culling policies was the relative
price of replacement and boner cows. Similarly, low wastage figures may
result from a desire to increase cow numbers and are not necessarily
indicative of low disease incidence ora favourable state of the herd.
('his explains t@e extremely low figure of Farm No. 19 recorded in the

1908/69 season.)

A recent study conducted by the New Zealand Dairy Board (30, p.52)
.indicated that the average wastage in New Zealand herds in the 1968/69
season was 20.71 per cent. The proportion of farms in each of the four
groups where the wastage rate was greater than 20.71 per cent in the

1968/69 and 1969/70 seasons is shown below:

a) Group I 6/12 (1968/69) 4/10  (1969/70)
b) Group II 6/9 2 : 4/8 "
c) Group III 7/9 " &9 "
d) Group IV 6/9 " 8/10 .

5.1% HERD IMPROVEMENT PRACTICES

1) Herd Testing

Of the forty-one farmers, twenty-two farmers herd tested during the
1969/70 dairying season. Of these: '

7 used the Monthly system;
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13 used the Alternate monthly system;

2 used the Production ranking test.

(For a description of the various herd testing systems, see (31, pp.5 - 8

2) Artificial Breeding

Of the forty-one farms surveyed, all but one (Farm No. 19) did not
use the Standard Artificial Breeding service. The length of the
Artificial Breeding service period adopted on the survey farms varied

considerably between farms. The distribution is shown in Table 5.21.

Table 5.21 Distribution of the Length of the Artificial Breeding

Service Period According to Group Size

Group Length of Artificial Breeding Service Period

0 - 21 days 22 - 42 days 43 days or more

Group I 2 4 6
Group II 1 4 3
Group III il 4 4
Group IV 1 5 5

3)  Breed of Herd

Although detailed information was not collected, the overall
impression gained was that the herds were predominantly of the Jersey
breed. (Only on Farm No. 11 was the herd entirely Friesian.) There
did however appear to be a trend towards the Friesian breed. Of the
forty farmers using A.B., twenty-seven indicated that they were either

using or intended to use some Friesian semen.

4) Artificial Breeding Procedures

All farmers were asked to describe in detail what procedures they
normally adopted in order to select in-season cows for artificial breeding.
Although procedures adopted varied widely, it was possible to identify
nine separate procedures which were used either alone or in combination.

The nine procedures were:



i)

a) The use of records of pre-mating heats.

b) In-season cows were detected while the herd was being driven

to (and from) the farm dairy night and morning.

c) The herd was observed in the paddock for some time before

going to the farm dairy , and any in-season cows noted.

d) oUther members of the farm staff watched the herd enter the
milking yards prior to milking, noted any in-season cows,
and compared their observations with those made by the farm

staff member driving the herd.

e) Some time was spent by one or more members of the farm staff

before miiking, looking at the whole herd in the milking yard.

f) Before each batch of cows was released from the herringbone,
one milker moved along the edge of the milking platform
looking for marks .on the cows' backs. (Such marks were

taken as evidence that a cow was likely to be in-season.)

g) The herd was held in a small holding paddock, after milking,
close to the milking shed and checked for in-season cows

prior to returning to pasture.

h) Special visits were made to the paddocks where the herd was

grazing, during the day to check for in-season cows (and bloat).

i) The herd was observed for a period immediately after being

returned to pasture from the milking shed.

The use of such procedures on the various survey farms is shown in
Table A.1l2 of Appendix A. It is hoped that the table does not convey
the impression that those procedures marked were the only ones used by
the farmers in question and the others were entirely excluded. Those
marked are those which the farmer in question felt important and used
regularly, (i.e. on most days during the Artificial Breeding service
period). he other procedures, not marked, may be used by such farmers
to a greater or lesser extent. It is apparent from Table A.12 that the
range of procedures adopted on the various survey farms varied considerably.
As would be expected, the most popular procedure was Procedure b). As
data was not collected on the time devoted to each procedure, it is
difficult to make any factual comments on the total time the labour force
on the various survey farms spent performing the task. The overall

impression gained by the author was that increasing herd sizes requires
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the labour force to devote a proportionately greater amount of time to

this activity. The reasons being:

i) As size of herd increases, it becomes increasingly difficult
for one person to notice all the in-season cows within

a herd.

ii) The use of herringbone farm dairies (rather than walk
through dairies)to milk large herds, which because the
milkers work in a pit at a lower level than the cows,
means that it is more difficult to notice in-season

cows during milking.

iii) As it apparently becomes increasingly difficult to know
every cow individually within a herd, as herd size
increases, 22/ it is less 1likely that in-season cows
can be recognised from a distance. Instead labour
must et within close proximity to the animal, to
identify her, or in cases where animals are not

identified, (i.e. not numbered), to mark her.

5) Percentages of Empty 29/ Cows and Empty Heifers

Table H.22 and Table 5.23 show the percentages of empty cows and
empty heifers respectively on the survey farms. The data relates to

the 1968/09 and 1969/°(0 seasons.

In terms of the percentage of empty cows, there appeared to be little
difference between the four groups of farms. The highest figures
recorded were those of Farm No. 6 and Farm No. 37 (1968/69 season). In
the case of Farm No. 6, the relatively high percentage of empty cows
was attributed to an outbreak of vibrio. The relatively high percentage
of empty cows recorded on Farm No. 37 however, was attributed to a severe
outbreak of facial eczema in the autumn of 1968, resulting in the herd

being in poor condition when mated in the spring of 1968.

Similarly, there appeared to be little difference between the four
groups of farms in terms of the percentage of empty heifers. The relatively
high percentage of empty heifers recorded on Farm No. 6 in the 1968/69

season was also attributed to the outbreak of vibrio. In the case of

29. This is discussed in more detail in section 5.13, 6).

50. The term 'empty' is synonymous with the phrase 'not in calf'.
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Table 5.22 Percentage of Empty Cows on the Survey Farms
;‘Farm Percentage Percentage Farm Percentage Percentage
No. of empty of empty No. of empty of empty
cows cows covs cows
1968/69 1969/70 1968/69 1969/70
1 10.0 7.5 22 6.2 7.1
2 8.8 7.3 23 e 11.4
3 2.2 3.4 24 8.8 Sl T
4 6.9 2.8 25 9.0 5.6
5 10.3 N.A 26 6.1 5.8
6 52,8 8.4 27 3.9 9.5
i 10 1%.8 28 4.9 6.0
8 2.9 7.9 29 10.4 T8
9 6.8 O 30 9.2 g5
10 4.9 4.1 31 T2 A5
11 5.3 N.A 32 8.0 6.5
12 5.5 3.0 33 9.1 N.A
15 1.5 2.5 34 10.6 92
14 5.3 7.9 35 4.3 2.9
15 5.6 N.A 36 6.1 15.4
16 {ko [ 6.3 37 20.0 10.9
17 2.9 DI 58 5.1 5.0
18 5.1 6.2 59 6.6 15.2
19 1.2 4.3 40 4.9 8.2
20 6.9 4.7 41 10.0 8.6
21 10.6 5.2
NOTES: i) The percentages of empty cows shown in Table 5.22 have been

ii)

calculated by expressing the number of empty cows (at the
end of the season) as a percentage of the number of cows
in milk in December.

N.A. denotes 'Not available'.
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Table 5.23 Percentage of Empty Heifers on the Survey Farms
Farm Percentage Percentage Farm Percentage Percentage
No. of empty of empty No. of empty of empty
heifers heifers heifers heifers
1968/6Y 1969/°10 1968/69 1969/70 ‘

1 8r3 0.0 22 L6 1.8 l
2 8.7 0.0 23 4.8 b l
A 14 0.0 6.5 24 7.4 4.4 '
4 0.0 0.0 25 1.7 15.3

5 B35 N.A 26 2.1 3.1

) 28.6 20.0 27 2.4 0.0

il 2.5 6.5 28 0.0 1.5

8 2.7 13.0 29 1.3 1.3 ‘
9 8.9 23,3 50 7.1 5.6
10 4.4 5.6 51 2.4 9.1
11 N.A N.A 32 4.4 1.4
12 Do [ 6.9 33 N.A N.A
13 2.0 0.0 54 4.3 4.7

14 0.0 6.5 35 2.6 0.0

L1 N.A N.A 36 5.7 8.1

16} 2.6 5.3 37 5.7 5.3

17 4.5 9.3 38 2.7 1.9

18 4.9 4.8 39 0.0 0.0

19 0.0 N.A 40 7.4 7.6
20 5.8 1557 41 2.0 0.0

21 0.0 1.4

NOTES: i)

ii)

'he percentages of empty heifers shown in Table 5.23 have
been calculated by expressing the number of empty heifers
(at the end of the season) as a percentage of the number
of heifers wintered. Y

N.A. denotes 'Not available'.

S SR S e
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Farm No. 25, in the 1969/70 season, the relatively high percentage of
empty heifers was attributed to the heifers being in poor condition,

due to being grazed on recently developed areas of the farm.

6) Means of Identification

Of the forty-one farmers surveyed, only one did not have any permanent
means of herd identification (Farm No. 19). Of the forty with permanent

herd identification:

Twenty-one used a form of aqid branding;

Fifteen used eartags;

Two used both eartags and a form of acid branding;
One used fire branding;

One used freeze branding.

As it was considered initially 2l/ that it was extremely unlikely that
the managers (or any of the farm staff) of large herds knew each cow
individually, and further as some considered this to be a technical

diseconomy, all farmers were asked:

,a)  "Do you know every cow in the herd individually? (i.e. If a

list of names or numbers of cows was read out, could you

visualise each cow?)".

b) ‘'o those who answered '"Yes'", a further question was asked,
"Do you think it is an advantage? (i.e. knowing every cow

individually)".

To those who answered '"No", the corresponding question was,
"Do you think it is a disadvantage? (i.e. not knowing every

cow individually)".

The results are shown in Column 10 of Table AJ2of Appendix A. of
the forty-one farmers, sixteen indicated that they did know every cow
individually. Of these, eight were in Group I, three in Group II, one
in Group III and four in Group IV. (On one fgrm, Farm No. 19, there
was no permanent means of herd identification, i.e. neither names nor
numbers. 'The question discussed above in a) could not therefore be
asked. However, the farmer claimed he knew them all, meaning that when

confronted with a particular animal, he would be able to describe some

31, 'I'ne author obtained this impression from discussions with Extension

Officers prior to carrying out the survey.
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of the cow's characteristics.) The remaining twenty-four farmers
indicated that they knew varying percentages of their herds. (Thirteen
indicated that they knew ninety per cent or more while two believed the

staff collectively knew all cows.)

The sixteen who replied that they knew all cows individually all
considered it was an advantage. 0f the twenty-four who did not, seven
felt it put them at no disadvantage, while the remaining seventeen con-
sidered they were at a disadvantage because of it. Fourteen farmers
claimed that selecting in-season cows required less effort when one knew
all cows individually because of the reasons discussed earlier. ég/
"'welve claimed such knowledge was advantageous as milking technicues could
be¢ modified according to the individual requirements of each cow.

Eleven noted that it was extremely useful from a stock health point of
view. They considereq thatla knowledge of each cow's habits meant

that any abrnormalities due to poor health could be quickly detected and
remedied. In this context, six farmers stated that they, because of
being able to remember a particular animal's susceptibility to metabolic
and calving disorders, were able to give such animals the necessary
prefereni.ial treatment. Similarly two farmers used particular cows as
marker cows for bloat. Other advantages mentioned were first, general
stock work. Such tasks as separating individual cows from the herd for
such things as preferential wintering treatment, or for culling, are more
easily done if one knows each individual animal. Second, herd testing.
In a herringbone farm dairy, herd testing is made easier and qdicker
if one is able to recognise individual cows without having to resort to
reading each number. (This can be time consuming if the animals are
branded on the rump, or ear tags are used as a means of identification.)
Third, interest. On two farms, where there was a large number of cows
per milker, some knowledge of individual: cows was cited as a means of
overcoming the boredom which was felt to be inherent in milking a large

number of cows per milking unit.

Six of the seven farmers who felt not knowing every cow individually
put them at no disadvantage explained that in their herds they knew only
the cows which required individual attention. This they added was

likely to be a very small percentage of their herds.

The data frpm Column 10 of Table A.12 has been reorganised into

Table 5.24. Table 5.24 divides the survey farms into six classes based

32. See section H.13, 4).
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on herd size. The proportion of farmers in each of the six classes who
indicated they knew each cow individually is shown in Column (2). As

the proportion shown in Column (2) tends to decline as one moves down the
table (i.e. as herd size increases) this supports the contention made
earlier 2 that as herd size increases, it becomes increasingly difficult

to know each cow individually.

fable 5.24 Proportion of Farmers Knowing Every Cow in the Herd

Individually According to Size

Range of ' Proportion
Herd Size Answering Yes

(1) (2)

0 - 99 5/%
100 - 149 5%
150 - 199 2/4
200 - 249 3/6 1
250 - 299 2/9
500 + 3/14 i

5.14 STOCK HEALYH

1) All farmers were asked to describe the preventive and treatment
methods they used for a number of animal health problems, and further
were asked to discuss any other animal health problem which concerned
them. It was hoped this gquestion would make apparent any major
dit'ferences between the survey farms in the incidence of the various

animal health problems and in the preventive methods adopted.

a) Bloat

Only one farmer did not undertake some method of bloat
‘prevention (in the 1969/70 season). There appeared to
be little to suggest that bloat differed in severity
between the four groups of farms. There was however

a considerable variation between farms in the preventive

methods employed and in the quantities of materials used.

3%. This contention was made in Section 5.13, 4).



Metabolics

In the absence of a detailed study on the incidence of the
various metabolic disorders in the herds concerned, little
can we said about the incidence of such disorders. The
impression gained by the author however was that the
incidence of metabolic disorders did not vary greatly
between the four groups of farms. For example, on six of
the Group I farms, some form of preventive for grass
staggers and acidosis was fed in the 1969/70 season. Such
a procedure was also adopted on four farms of each of the

other three groups.

Mastitis

All farmers stated that they had some cases of mastitis each
year. Again, in the absence of a detailed study, it is
difficult to reach any valid conclusions on the severity of

the problem in the various herds.

Yacial Eczema

This appeareda to be related more to locality than to herd
size per se. Only eleven farmers surveyed had, or intended

to, take preventive measures during the 1969/70 season.

Internal Parasites 24/

All farmers indicated that they normally wndertook some
drenching programme for calves. The frequency of drenching
and the material used varied considerably. The highest
frequency of drenching was recorded on fifteen farms where
calves were drenched at three to four weekly intervals

from weaning until twelve months of age. 0Of these two

were Group I farms, three were Group II farms, five were

Group III farms and five Group IV farms.

External Parasites 22/

On all but one farm, calves were sprayed for lice. On nine-

teen farms, calves were treated more than once. On twenty-
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34.

35. .

Haemonchus placei, Uestestagia ostertgi, Trichostrongylus axei

(i.e. stomach worms), Dictyocoulus vivipcrus (i.e. lungworm).

Damalima bovis, Linognathus vituli (i.e. lice).

Y
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one farms, adult stock were sprayed as well.

g) Other Animal Health Problems

Problems discussed here appeared to be mainly district
problems and not related to herd size per se. Twenty-

two farmers had no comments to make on this subject.

2) In order to obtain some indication of the farmers' opinions of the
effect of animal numbers on stock health problems, on all farms in
Groups II, III and IV, and on five farms in Group I, where the cows
numbers exceeded 150 cows, the following question was asked. "Do

you feel you have to pay more attention to stock health than say a

one man farm (milking 80 - 100 cows) would?"

Twelve replied that calf rearing was more difficult with larger
mobs of calves. A greater incidence of scours, worms and ill thrift
was thought to result. Two cualified their statements by saying calf
rearing was a problem only when Jersey calves were reared. In their

opinion, there was little trouble with Friesian calves.

Bight replied that herd size had some effect on animal condition.
This particularly applied to the two year old heifers, a relatively high
proportion of wnich, it was said, ended their first lactation in com-

paratively poor condition.

Fivé’farmers indicated that it was more difficult to notice an
animal suffering from a disorder in a larger herd compared with a small
herd, and consequently an animal suffering from a disorder could remain
undetected and untreated for a longer time. (Phis it was said necessi-
tates the management on such farms spending more time observing the
stock.) In this context, two farmers noted that they, on multi-labour
unit farms, were dependent on the labour to detect, treat, and take steps
to prevent the various disorders which could arise. If the labour
adopted a lackadaisical attitude, serious animal health problems could
arise. The problem it was said was accentuated in a double pit hérring-
bone farm dairy. In such cases, there are in effect two herds as it
is thought that the individual cows tend to prefer a particular pit. A
manager, if a full time milking unit, in such circumstances normally
would only see half the cows per milking. Disorders such as mastitis,
it Qas considered could easily arise on multi-labour unit farms in such

circumstances.
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Mr. D. C. Anderson, the Senior Veterinarian of the Rangitaiki
Plains Dairy Company, was also asked to give his impressions of the
effect of animal numbers on stock health problems. As he personally
visits four of the Group IV farms and one of the Group III farms and
since the district is characterised by a wide range of herd sizes, it
was felt that the veterinarian in question should be in a position to

provide some authoritative answers. A summary of the interview follows.

a) There ajppears to be little relationship between the

incidence and severity of bloat and herd size.

b) There is little to susgest there is any relationship
between herd size and the incidence of metabolic dis-
orders. (Metabolics however are not a great problem

in this district.)

c) It is more likely that larger herds (i.e. herds of 300
cows or more) will have mastitis problems. The
reason being that management is unlikely to embark
upon the same procedures as those adopted by farmers

. with smaller herds because of the seemingly vastness

of the task.

d) In the Rangitaiki Plains District, the larger herds
appear to be less severely affected by facial eczema

than the smaller herds.

e) The larger the number of calves being reared the more
difficult the task. Initially, losses are likely to
be high but as calf rearers gain experience and their
stockmanship improves, the losses tend to drop. A
variety of methods are being used successfully to rear

large numbers of calves.

f) Lice could be more of a problem in larger herd because
if one animal is missed, (which could occur more easily
with a large number of animals), such an animal could

act as a reservoir and reinfect the remainder.

g) Infertility (empty cows) would be the main animal health
problem in larger herds. This is due mainly to diffi-

culties in the detection of in-season animals.
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h) There appears to be little problem from "population diseases".
Population diseases include a wide range of conditions

including:

i) Infectious respiratory conditions (e.g. catarrh

and enteritis);
ii) Stress conditions;

iii) Infectious abortion conditions (e.g. leptospirosis

and brucellosis).

5.15 DISTANCES OF TRAVEL AND TIME AWAY FROM PASTURES

Data were collected, for all survey farms, on the longest distances the
herd had to walk from a grazing paddock to the milking shed, the time the
herd normally took to walk such a distance and f;om this, in conjunction
with milking times and any other relevant data,ég/ an estimate made of
the longest time a cow would be away from pasture to be milked in any

twenty-four hour period.

Table ».25 shows the longest distances and the estimates of time

* . away ifrom pasture for all survey farms. The figures (shown in Column

(1)) indicate that the walking distances, although in general being
greater on the farms where larger herds were run, could, on specific

farms because of a favourable layout, be relatively low. (e.g. Farm Nos.
12, 25, 26 and 34.)

No attempt was made to obtain information which would enable the
average time the cows in each of the survey herds were away from pasture
per day over the whole season, or any parts of the season, to be calculated.
The collection of such information, it was felt, would be too time-
consuming. Further it should be noted that the figures shown in Column
(2) of Table 5.25 will relate only to a small number of days during the
season, because of seasonal changes in the total milking times and the

adoption on all survey farms of rotational grazing practices.

From the table, it is apparent that with the exceptions of Farms Nos.

1, 2, 3, 4, 11, 18, 21 there were no marked differences between the

36. In some cases, during the spring, the herd was held in a holding
paddock close to the shed for some time after milking in order to
detect in-season cows for artificial breeding.

37. On Farm Nos. 1, 2 and 3, the longest time cows were away from pasture

was less than 240 minutes. On Farm Nos. 4, 11, 18 and 21, the longest
time cows were away from pasture was greater than 400 minutes.
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Table 5.25. Longest'Distances of Travel and Maximum Times Away from
Pasture
Farn Longest Time Away\ Farm Longest Time Away
No. Distance from No. Distance | from
Chains Pasture Chains Pasture
' Minutes Minutes
" (1) (2) (1) (2)
1 50 210 22 45 310
2 30 240 25 75 350
] 50 230 24 60 520
4 b4 450 25 40 270
5 60 %60 26 40 370
6 25 360 27 60 320
l 60 “560 28 80 . 345
8 80 320 29 80 590
9 80 315 30 80 520
10 50 550 31 100 330
11 68 485 %2 80 3%5
12 56 360 %5 100 360
13 52 280 54 40 515
14 70 300 . 35 60 375
15 100 360 %6 70 350
lo 60 270 37 80 2]
17 00 560 58 80 330
18 40 415 39 80 380
19 20 375 40 80 340
20 60 390 41 80 350
21 100 450
i
NOTES: i) The figures shown in Column (1) are in some cases
. estimates rather than exact measurements.
‘ ii) The figures shown in Column (2) refer in all but

two cases to the last cow or group of cows. (Two
farmers indicated that all cows were held in a
holding paddock after milking before being allowed
to return to grazing.)
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survey farms in terms of figures shown in Column (2). The relatively
short times recorded on Farms Nos. 1, 2 and 3 were the result of
relatively short milking times and the short distances the herd had to

travel. ' The comparatively long times observed in the case of Farm Nos.

4, 11, 18 and 21 appear to be due to:

a) An extremely long milking time (Farm Nos. 4, 11, 18 and R )i
(It should be noted that the ratio of cows per milking

unit was extremely high on Farm Nos 11 and 21.)
b) A rigid twenty-four hour grazing rotation (Farm Nos. 4 and 18).
c) A relatively slow droving time (Farm Nos. 4, 18 and 21).

d) A relatively long walking distance (Farm Nos. 11 and 21).

5.1o PBECUNIARY ECONOMIES

On all farms in Groups II, III and IV and on the five farms in Group
I where the herd numbers exceeded 150 cows, three questions concerning

pecuniary economies were asked.

1) gontract Services

The first question was concerned with contract services. The
question was "Do you feel you get preferential service from contractors

over a one man farm (of 80 - 100 cows) in:

a) Getting the job done;
b) The rates you pay;

Of the thirty-four farmers who were asked the question, only three
indicated that the rates they paid for contractural services differed
from those they felt applied to a one man farm. Of the three, one
(Farm No. 30) had been able to negotiate a ten per cent reduction in
fertiliser spreading rates. Another (Farm No. %1) regularly called
tenders for haymaking (i.e. mowing, raking, baling and carting) and by
accepting the lowest tender, believed there was a price reduction of five
cents per bale. The third (Farm No. 8) indicated that he, with two other
farms, was able to collectively bargain for reductions in certain con-
tractural services. Five farmers while answering the question commented
that a more likely source of cost reductions for contractural services
was from prompt payment. Thirteen of the thirty-four farmers indicated
that they believed contractors gave them some preferential treatment,

particularly topdressing and haybaling contractors. One farmer, who was
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also a haybaling contractor himself, indicated that he preferred to deal

with larger clients.

It should be noted that the use made by contractors in general
tended to decline from Group I to Group IV. In this context, seven
farmers indicateu that they seldom used contractors, and the work for
which they employed contractors was usually of a non-urgent nature, such
as hedge-cutting and drain cleaning and so preferential treatment from
contractors was of little importance. Further, because a given farm is
of a greater acreage, and carries a greater number of stock than a second
farm, it does not necessarily follow that the amount of work for which
contractors can be employed is greater on the first farm. The volume
of work for which contractors can be employed will be influenced by
additionzl factors such as the numbers of labour units and the farm's

complement of machinery.

2)  Stock

The second nquestion was concerned with the purchasing and selling
of stock. The question was "Do you tfeel size gives you any special
bargaining powers over a one man farmer (milking 80 - 100 cows) with

stock buyers or are there no special bargaining powers?'".

Of the thirty-four farmers answering the question, sixteen indicated
that there was some advantage due to size, four were unsure, while
fourteen thought there was none. All sixteen who felt size gave them
special bargaining powers indicated that such powers took the form of
being able to dispose of cull stock when they wanted, rather than being
able to buy cattle more cheaply or sell cattle at a higher price. Two
of the sixteen farmers indicated that they bargained actively with stock

firms in order to dispose of cull stock when they wished.

The overall impression obtained was that cost economies from this

source are likely to be of little importance.

3) Acquisition of Inputs

The final question was concerned with the acquisition of all other
farm inputs. The question was '"Some people think that farms such as
this are able to obtain discounts on some of the other farm inputs which
are not available to a one man farmer (milking 80 - 100 cows). Do you

think this is true or false?"
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Of the thirty four farmers asked the question, two did not feel they
could express an opinion, ten thought it was false and the remaining '
twenty-two indicated that it was true. (In the case of Farm No. 8, three

farms collectively purchased inputs.)

Further questioning revealed that there appeared to be three main
ways in which the latter group of farmers were able to obtain cost

reductions from this source.

a) 'or certain inputs, they were able, because of the large
quantity required, to deal directly with either manufacturers

or wholesalers.

b) ‘The retail cost per unit of seme inputs declines as the

quantity of these inputs purchased increases.

c) They were able to bargéin with the sellers of certain
inputs for cost reductions because of the large guantity

required.

Only four of the twenty-two indicated that the cost reductions which
could be obtained from this source were substantial. 0f these, one
claimea to have had success dealing with wholesalers and manufacturers
and estimated that he had been able to reduce the cost of most of his
farm inputs by twenty five per cent of the current retail prices. Two
indicatea that they were able to bargain on almost every input, one
estimating that by such bargaining, he had been able to reduce the price
of most inputs by ten per cent. The fourth, whose dairy farm was
tfarmed in conjunction with two sheep farms, stated that a ten per cent
reduction in price was obtained on most produce. All four farmers
indicated they spent a considerable amount of their time engaged in
obtaining such discounts. It was interesting to observe that two farmers

described such bargaining as being unethical.

5.17 MANAGEMENT

1) General Comments . .

All farmers in Groups II, III and IV were asked the following
question. "As the manager of a "x" man farm, how does your job differ
if at all from that of a one man farm?" The procedure adopted was to
initially ask the question, allow the farmers to answer, and if the

farmers did not discuss the implications of employing labour and herd
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size, they were asked to do so by the use of prompts. (Preliminary
discussions with Extension Officers had led the author to believe that

these two subjects were likely to be of importance to the question.)

On fourteen farms, the managerial function é§/ appeared to be the
responsibility of two people. (The fourteen farms were numbers 18, 21,
20, 29, 31, 53, 34, 35, 36, 37, 38, 39, 40, 41.) On five of these
farms (i.e Nos. 18, 21, 26, 29, %), the two people in question, were
also concerned with both the entrepreneurial decisions and with decisions
concerning the day to day running of the farm. (That is managerial
decisions in the co-ordination and supervision sense.) On the remaining
nine, there appeared to be some division between the two functions.
Typicaily, one person was concerned with the entrepreneurial decisions,
while the other was concerned with the day to day running of the farm.
(In oniy two cases, the person to whom the question was put was not con-

cerned with the entrepreneurial function, the farms being Nos. 39 and 41.)

Of the twenty-six 22/ farmers to whom the question on the employment
of labour was relevant, twenty-three indicatea that this was a factor
wnich caused their role as a manager to differ from that of a one man
farmer. seventeen stated that the employment of labour necessitated
some eiffort by management to evolve and apply strategies which gave rise
to high labour productivity. ‘'hree farmers noted that the managerial
function extended also to the maintenance of good relations between all
employees. kixtreme difficulties were encountered, it was stated, if ill-
feeling existed between the various staff members. Five considered that
in order to make the best use of employed labour it was neceésary for the
manager to spend some time deciding what jobs were to be done, when they
were to be done, and by whom. Further this also meant some time had to
be spent ensuring that the necessary resources for such work were available.
Lighteen farmers while discussing labour commented on the supervision of
labour. ‘'welve felt the time they devoted to supervising the labour
wvas quite small. The other six expressed the opposite view. Further
discussion led the author to the conclusion that the supervisory input
is likely to depend on the number and type of labour units employed.

Where a large number of inexperienced youths are employed, it seems likely

L-.

AL

38. 'The term managerial function as used in this context includes entre-

preneurship co-ordination and supervision.
39. PFarms Nos. 18, 21, and 26 were excluded as in all cases both labour
units employed on such farms were concerned with the entrepreneurial

decisiong and decisions concerning the day to day running of the farm.
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that a considerable amount of the manager's time will be spent super-
vising the labour force. Where one experienced man is employed, it

seems likely that the supervisory input will be negligible.

Eleven farhers indicated that management differed because of herd

size. The reasons given were:-

a) Detection of in-season cows for artificial breeding is

more difficult in larger herds ( seven farmers).

b) Large mobs of calves are more difficult to rear than

small mobs (sixteen farmers).

¢l 'There appears to be some effect of herd size on cow
condition. Pypically younger animals suffer (five

farmers).

d) Judging whether a given area has sufficient feed for
grazing, in any given time period, by a particular

herd is more difficult with a larger herd (five farmers).

Three farmers felt thut high stocking rates led to greater mana-
gerial problems than did herd size. It was interesting to note that
the manager of Farm No. 39, who was also respoansible for the management
of a neighoouring farm of 130 surveyed acres stocked at 1.7 milking
cows per surveyed acre, felt that this latter farm renuired a greater

managerial input than ¥Farm No. 3%9.

3ix farmers believed that considerably more of a manager's time was
involved in clerical work of some kind. QQ/ In the case of stock records,

this was due to:

i) Having a greater number of animals about which

information had to be recorded.

ii) Recording more information about each animal because
of the difficulty with large herd numbers in

remembering detailed information about each animal.

The employment of labour also necessitated some clerical work which was

not required on one man farms.

40. It is interesting to note that nine of the Group IV farmers
prepared budgets each year while in the other groups, the corresponding

figures were Group III, seven, Group II, four and Group I, four.
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Pwo farmers answering the question indicated that they spent a con-
siderable amount of time pricing inputs from various sources and bar-
gaining to obtain economies in the acquisition of such inputs. Both

had enjoyed considerable success at this.

2)  Records

All farmers but one (Farm No. 19) kept records of service dates and
consequently of calving dates. (Nineteen recorded pre-mating heats.

See Table A.12 of Appendix A)

All farmers but one kept some form of production records. In most
cases these took the form of a cumulative total of the season's production
based on the ten day period slips from the factory. Twenty-two farmers

had additional information because of herd testing records.

Uther records kept included stock parentage records, animal health
records, paadock records, weather records. Diaries also contained, in
some cases, a great deal of information but in most cases this was not

in a readily available tform.

The overall impression gained by the author was that the managers
of the larger herds spent more time on record keeping than those of the
smaller herds, but this was a reflection of the increasing number of
entries needed for particular records rather than the keeping of a

greater 1..mber of records.

3)  Problems Due to Distance

As some authorities ( 9, p.12) consider that the increasing distances
normally associated with increasing farm size give rise to managerial
problems, all tarmers were asked: "Do you feel the sheer distances

involved in your travelling about a farm of this size are a problem?"

None df the forty-one farmers answering this question felt distances
were a problem. However, thirty-four regularly used some means af

transport. Of the thirty-four:

1Y used a tractor;

14 used a motorbike;
5 used a bicycle;
4 used a car;

3 used a truck;
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(The discrepancy between the total of the figures shown, and 34 is due
to some farmers using more than one source of transport.) Four of the
seven who indicated they normally used no means of transport were in

Group 1, two were in Group II and one in Group III.

5.18 RESULYTS O0F ADDITIONAL FARM SURVEYS

Additional surveys were conducted on four other farms in order to
ailow the author to study three further management systems which were

considered to be pertinent to the study.

1) Farms where Two Separate Herds are Milked throuch the One Farm Dairy

One example of the above was visited where two farmers, although
individually owning their own herds and farms and employing their own
labour, milked their herds in the one farm dairy. The two farriers
owred 180 and 200 acres respectively and in addition they both leased
additional farms close by. In the 1969/70 milking season, the two
farmers had collectively wintered approximately 530 cows to milk a
maximum of approximately H00 cows. The farm dairy was a %2 aside
highline single herringbone operated by four milkers. (Two milking
units being supplied from both farms.) 'he procedure adopted was to
milk one particular herd (the smallest) first. The milking machines
and yards were then cleaned, and the second herd (the larger) was milked.
'wo reasons for adopting such an arrangement were given. First, the
farm dairies on both farms were old and in need of replacement at the
time the two farmers purchased their farms and it was felt cost
economies could be achieved by building and utilising one new farm
dairy. Second, both farmers had ditfering farming views and such an
arrangement gave each farmer complete freedom in the adoption of the
various f'arming practices he pref-zrred. Such freedom it was considered

was not available in a partnership agreement.

A farmer was also interviewed who in the 1969/70 milking season,
had divided his 360 cow herd (run on a 250 acre property, plus a run-off)
into two herds of approximately 180 cows each. One herd was made up
mainly of older cdws, while the other comprised younger cows and any
other cows, which for various reasons appeared to be in poor condition
or health. The herd in question, it was said, had in ﬁrevious seasons
been characterised by younger animals which produced disappointingly and

often ended the lactation in poor condition. The reasons for this were
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not known exactly but as it had been suggested that this might be due to

herd size per se, the herd had accordingly been divided into two.

Such a division, however, involved the labour force in additional
work. For example, two labour units were required to bring the herd to
the farm dairy for milking. FMurther, in order to prevent the length
of the grazing rotation (and hence grazing pressure) from being halved,
additional subdivision in the form of temporary electric fencing was

required. él/

‘The effect of such a system is extremely hard to evaluate, particu-
larly as in the 1969/70 season (the first season it was adopted) the
farm waswseriously atfected by a drought. However, despite the dis-
advantages earlier discussed the fafmer in question intended to continue

the system in the 1970/71 dairying season.

As a result of thé suggestion noted above, that herd size per se
has some effect on the productivity of the animals within a herd, the
author interviewed Mr. R. Kilgour, a scientist conducting animal
behaviour studies at the Ruakura Agriculture Research Centre. According
to Mr. Kilgour (%2, pp.102-104), the splitting of large herds into smaller
ones may be Jjustifiable because of social factors. Domestic animals
(including cows), it is believed, tend to have a social organisation
within their group, herd or t'lock. That is, a social hierarchy is
established within a group of animals. A stable social group exists
when every cow can recognise and maintain a known relationship with every
other cow. The important point here being that socially subordinant
cows can recognise and avoid socially dominant cows. If a herd becomes
too big, it is felt that such recognition is no longer possible and
stress within the herd, particularly on the subordinant cows, greatly
increases with a consequent loss of production and disease resistance.
Further research however is needed to establish what herd size constitutes

a stable social group.

2) Contract Milking

One farm was visited where a contract milking agreement was in
operation. In the 1969/70 season, the farmer in question ﬂg/ milked

approximately 175 cows upon 150 surveyed acres. In addition, he under-

41 i.e. Each permanent paddock was divided into two with an electric
fence.

42, The farmer will be referred to as the contract milker for the
remainder of the discussion.



took to milk on a contract basis two neighbours! herds of approximately
110 and 140 cows respectively. A 20 aside highline single herringbone

was used, operated by three milkers.

'he agreement stipulates that the neighbours must guarantee for a
seven year period to provide not less than a specified minimum number of
cows each milking. The contract milker is required to provide all
the necessary milking facilities, as well as the labour required for
milking. Payment to the contract milker for his services is at a
specified rate per pound of milkfat. Provision is made for the rates
to be reviewed each year after taking into account such factors as the
basic milkfat price, and the dairy farmers' index of costs. The contract
milker is expected to meet all shed expenses, expenditure on antibiotics
for mastitis control is however shared. ''he neighbours are entitled
to rermove from their respective milk vats for calf rearing, fifty-five
gallons of milk per calf, up to a maximum number of calves which

represents a twenty per cent replacement rate.

'The three herds are milked in a given order and immediately a
milking is complete, they become again the responsibility of the two
neighbou: . Facilities are made available at the farm dairy, however,
by the contract miilker for bloat prevention and control and artificial

breeding.

%)  Marms Consisting of a Number of Distinct Units

One farm was visited which comprised four distinct dairying units.
The farm consisted of 8Y0 surveyed acres (865 effective acres) and in
the 1908/6Y season produced from a total of 935 cows, 305,000 pounds of
milkfacﬁﬁ/(the figure has been rounded to the nearest thousand pounds
of milkt'at). This represents %%9% pounds of milkfat per acre and 326

pounds of milkfat per cow.

The area and cow numbers of each of the four farms is shown in

Table 5.26.

The labour complements on each of the four farms was two permanent

labour units. (A third labour unit was employed, however, on each farm

43, 1i.e. Yor a herd of 100 cows, fifty-five gallons per calf could be
removed for a maximum of 20 calves.
44. The total shown includes an estimate of the milkfat used for calf

rearing.
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over the spring months.) The four farms were not completely self contained
as young stock from each farm were for varying periods grazed away from

the farms. All hay and silage for each farm, however, was made upon

the farm in question. ''The machinery complement of each farm comprised

one tractor, one forage harvester, one trailer and one bloat spray outfit.

A mower was shared between all four farms. Contractors were employed for

topdressing and haymaking.

Table 5.26 Areas and lerd Sizes of the Four Farms

: Area Bffective Area Cow Numbers
(acres) (acres)
Farm 1 220 220 235
Farm 2 220 210 220
Yarm 3 - 220 ’ 210 240
Farm 4 230 225 ‘ 240

The day to day decisions concerning the running of each of the four
farms as made by the senior statf member of each farm, in compliance
with a farming policy formulated by the farm supervisor. (The farm
supervisor was also the senior staff member of Farm 3.) Major decisions
(of an entrepreneurial nature) were made by the farm manager after con-

sultation with a management committee.

Increasing farm size by increasing the number of plants, rather
than the size of an individual plant, according to the farm manager, has

the following advantages:

a) Difficulties arising because of a large number of cows in
one herd are avoided. (Such difficulties have been dis-
cussed earlier and include the detection of in-season cows

and the detection of animal health problems.)

b) A spirit of competition exists between the staff of the four
farms which induces the farm staff of each farm to make

efforts to increase productivity.
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5.19 SUMMARY

Une of the rost striking features of the farm survey was the extremely
high ratio of cows per labour unit recorded by the farms of the upper
subclasses of Group I and II. Such high ratios of cows per labour unit
wvere achieved by the labour units making extensive use of contractors
and casual labour and working extremely long hours, particglarly in the
spring. In terms of the ratio of cows per milking unit however, the
dii'ferences between the four groups of farms were less marked. This was
duze tu the Group I farms making extensive use of family labour (i.e. wives)
for milking. Similarly, there was also a greater tendency for family
labour to assist with other farm wcrk on the Group I farms. Contractors
and cizsual labour were used less extensively on the farms of Group III
and TV and consequently, the labour units of such farms were engaged in
a greater range of farm operations. A most noteable feature was that,
#ith one exception, on all the Group III and IV farmns, some provision was
madé tur the milking units to have time off during the milking season.

This contrastea with the situation on the Group I farns where such a

provision was made on only one third of the farms.

Specialisation and aivision of labour was apparent to some extent on
ail the multi-labour unit farms. It appeared that work on the survey
farims could be divided into three classes; first, jobs which were
regarded as being extremely vitel to the profitable organisation of the
farm; second, Joos requiring special skills or experience; finally,
jobs which were regarded as being less vital to the profitable organisation

of' the farm.

‘There were no marked differences between the four groups of survey
farms in terms of the range of machinery used. There was a trend towards
the number of tractors and of particular items of machinery which were
used on the survey farms to increase from Group I to Group IV. As .
contractors were used less extensively on the farms of Group III and IV,
there was a tendency for the farms of Group III and IV to own a greater

range of the machinery used on the farm.

All farmers considered tractor sheds, implement sheds, farm dairies,
some form of workshop and dwellings were buildings they could not do without.
The ratio of cows to the number of houses required was extremely high on
those farms of Group I where the ratio of cows per labour unit was high.

Certain of the multi-labour unit farms were able to achieve high ratios
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because of the employment of married couples and single labour. With
three exceptions, on all survey farms, a type of herringbone farm dairy

was used. The most popular type of herringbone was the highline single.

"he stocking rates on the survey farms were reliatively high. The
stocking rate of all the Group IV farms was greater than one milking cow

per effective acre.

Milkfat production per cow and per acre varied considerably between
and within the four groups of survey farms. There was a trend towards
a decline in both the milkt'at per cow and milkfat per acre on those farms
or each group where the ratio of cows per labour unit was high. The
output of milktf'at per labour unit was extremely high on some of the Group I
farms. In terms of output per milking unit, however, the differences

between the four groups were less marked.

‘'here were no obvious differences between the four groups of survey
farms in terms of percentages of stock losses, and herd wastage, calving

percentages and percentages of empty cows and heifers.

Of the forty-one farmers surveyed, twenty-two were in-the 1969/70
season, herd testing, and forty were using artificial breeding. The
predominant breed of dairy cattle was Jersey, although the Friesian breed
appeared to be increasing in importance. Only sixteen of the forty-one
farmers knew every animal in their herd individually and it appeared that
it became increasingly difficult to know every cow individually as herd

size increases.

Little can be said about the effect of herd size on animal health,
in th¢ absence of a careful study. The impression gained by the author
was that the manager of a'larger herd would have to pay more attention
to calf rearing and the condition of stock (partiéularly the two year old

heifers).

The data concerning the maximum distances of travel and time away from
pasture indicated that although in general, the maximum distances the herds
had to walk were greater on the farms of the larger herd sizes, the
distances could on specific farms be relatively low due to a favourable
farm layout. There was no trend towards the maximum time the herds

were away from pasture being greater on the farms of the larger herd sizes.
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Thirty-four farmers were asked to discuss the ways in which pecuniary
economies could arise. Three indicated that they were able to obtain
reductions in the rates for contractural services, sixteen considered that
size gave them advantages in the disposal of cull stock and twenty-two
believed that cost reductions could be obtained in the purchasing of

some of the other farm inputs.

On fourteen of the multi-labour unit farms, the managerial function
ppeared to be the responsibility of two people, and on five of these farms,
the two people in question were concerned with both the entrepreneurial
decisions and with decisions concerning the day to day running of the
farm. Twenty-three farmers indicated that the employment of labour was
a factor which caused their role as a manager to dif'fer from that of a
one man farmer. lleven farmers indicated that management differed

because of herd size.

I'wo examples of farms where two herds were milked through the one farm
aairy were vigited. In the case of the first example, two reasons were
siven for the adoption of such an arrangement. FPirst, the farmers in
question considered that cost economies could be obtained by the building
of one larg;e farm dairy rather than two smaller ones, and second, the
arrangement gave each farmer freedom in the adoption of those farring
practises he preferred. In the case of the second example, the farmer
divided his herd into two, as it had been suggested that the poor
production of his herd (particularly the production of the younger stock)

was due to herd size per se.

A farm where a contract milking agreement was in operation was also
visited. The farmer in question undertook to milk in addition to his

own herd, the herds of two neighbours.

One example of a farm consisting of a number of distinct units was
visited. The advantages of increasing farm size by increasing the number
of plants, rather than the output of a given plant were given as, first,
the difficul%ies associated with a large number of animals in one herd
are avoided, and second, a spirit of competition exists between the staff

members of each of the individual units.



CHAPTFER SIX

BASIC ASSUMPTIONS OF THE STUDY AND
DETAILS OF THu ANALYTICAL PROCEDURE

6.1 INTROJUCTION

In this chapter, the basic assumptions of the analysis are
presented and discussed and a description given of the analytical
procedure. The chapter should be read in conjunction with Appendix B

in which details of the assumptions made and cost data used are given.

The analytical procedure adopted in this study is the Economic-
sngineering or Synthetic-Firm technique. Consequently the initial
part of the chapter is concerned with a brief description of the method
of constructing the short run average cbst curves. The resources
which constitute the fixed plant are indicated and the range of plant
utilisations (herd sizes) relevant to each short run average cost

curve are given.

The seconu part of the chapter is concerned with the assumptions
made in order to attempt to eliminate all the sources of between farm
variation, otner than those due solely to farm size. For example,
the district to which the results are applicable is indicated, the
technology employed on the representative farms —l/ is discussed and
information concerning some of the assumed levels of prices and costs

given.

The final part of the chapter is concerned with a detailed
description of the assumptions made and the operations required for the
development of the budgets (from which the cost revenue ratios are
derived) of the representative farms. All possible sources of economies
and diseconomies of size revealed by the farm survey, and by the com-
pilation of the cost data are incorporated into these assumptions.

This description is of considerable importance, in the author's opinion,
because it does allow the reader to gain .an insight into the ways in

which economies and diseconomies of size arise.

1. The meaning of the term "representative farm" is indicated later

in the text. (See footnote 4.)
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6.2 GENERAL DESCRIPITON OF THE CONSTRUCTION OF THE SHORT RUN AVERAGE
COST CURVES

The procedure used to analyse economies of size in this study is
tne Economic-Engineering or Synthetic-¥irm technique. This technique
analyses economies of size in terms of short run and long run average

cost curves.

!

- ... initial requirement of the kconomic-lIngineering technique, is
that a resource (or group of resources) be identified as an item (or
items) of fixed plant. In this study, labour _2/ is initially recog-
nised as the resource which is fixed in the short run. Five plant
sizes are recognised, based upon multiples of adult male labour units.

‘he five plant sizes are:

Farms with one permanent adult male labour unit ¢ Plant size one
Farms with two permanent adult male labour units : . Plant size two
Farnms with three permanent adult male labour units : Plant size three
¥arms with four permanent adult male labour units : Plant size four

Yarms with five permanent adult male labour units ¢ Plant size five

Kach plant size is divided into three subclasses according to the
size (i.e. number of sets of cups) of farm dairy (herringbone) —2/
employed. Details of the three subclasses associated with each plant

s5ize are shown in Table o.l.

Fifteen short run average cost.curves are produced by computing
cuost revenue ratios representing different degrees of plant utilisation.
In this study, the variable degrees of plant utilisation, for each
nlant size, are represented by a series of varying ratios of cows per

labour unit.

2, Other resources besides labour are also régarded as items of
fixed plant. These other resources are indicated later in the
text.

15 The two terms 'farm dairy' and 'herringbone' are not synonymous in
this discussion. The term 'herringbone' refers only to that part
of the farm dairy where the actual milking process takes place
The term 'farm dairy', however, is a collective term and includes
such items as the milkroom, herringbone, circular yard, entry/exit

draughting area etc.



Table 6.1

Sizes of (Herringbone) Farm Dairies according

to Plant Size

Plant Size Subclass (a) Subclass (b)| Subclass (c)
Plant size one 6 aside 8 aside 10 aside
Plant size two 12 aside 14 aside 16 aside
Plant size three 18 aside 21 aside 24 aside
Plant size four 24 aside 28 aside %2 aside
Plant size five 30 aside 35 aside 40 aside

co

The procedure adopted for the construction of a short run average

st curve is to:

a)

3et the herd size at the initial degree of plant utilisation
for the plant size in ¢uestion. In the case of plant size
one farms, the initial degree of plant utilisation is
represented by a herd size of sixty cows. (i.e. The ratio

of cows per labour unit is sixty.)

For the initial degree of plant utilisation, construct a

budget —é/

and from such a budget determine a cost revenue
ratio. The cost revenue ratio so determined represents
the initial point on the short run average cost curve in

question.

, 5 . "

Increase the herd size by a factor-——/ (i.e. increase the
degree of plant utilisation), construct another budget and
derive a new cost revenue ratio. This second cost revenue

ratio represents a second point on the short run average

106

Bach budget can be viewed as representing a farm of a different 'size’.

Such farms will be referred to in the discussion as 'representative

farms'.

"he factor by which herd size is increased varies between plant sizes.

In the case of: i) Plant size one farms, the factor is 10 cows;

ii) Plant size two farms, " " " 15 cows;
iii) Plant size three farms," i " 20 cows;
iv) Plant size four farms " 0 " 30 cows;

v) Plant size five farms " " " 20 cows;
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cost curve. In the case of plant size one farms, the factor
by which herd size is increased is 10 cows. (A new budget
and cost revenue ratio is therefore derived for a herd size
of seventy cows - the ratio of cows per labour unit has

increased to seventy.)

d) The procedure discussed above in c) is repeated up to and
including the herd size representing the maximum degree of

plant utilisation, for the particular subclass of the plant

size in question. For plant size one farms utilising a six
aside farm dairy (i.e. subclass (a)), this maximum degrece of
plant utilisation corresponds to a herd size of 105 cows.
I'ne cost revenue ratio derived from a budget for 105 cows
represents the final point on this particular short run

average cost curve.

"he range of plant utilisations (herd sizes) over which cost revenue
ratios are determined for each of the three subclasses, of each of the

five plant sizes, is shown in Table 6.2.

An examination of Column (1) of Table 6.2 indicates that in all

cases, the herd sizes representing the initial degrees of plant utilisation
correspond to a ratio of sixty cows per labour unit. The data shown in
Column (2) however, have been derived by determining for all subclasses,

the maximum number of cows which can be milked 6 in each of the associated
farm dairies, if the average milking time (over the whole season) is

assumed to be 1.75 hours. (An average milking time of 1.75 hours

over the whole milking season is therefore considered to be the limit

of the fixed resource, labour. The figure is based upon impressions

obtained by the author from the farm survey.)

6. On any given representative farm, the assumption is made that all
milking cows are milked in a single herd. Consequently other
organisations such as shift milking, and dividing a given herd into
a number of smaller herds are igmored.

1o The figure of 1.75 hours does not include other chores such as
cleaning the farm dairy and yaxds, etc. It refers only to the
length of time the milking machines operate. The data upon which
Column (2) of Table 6.2 is based are discussed on page 51 of

Appendix B.
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Taole 6.2 Range of Plant Utilisations (Herd Sizes) According to

Plant Size

Supclass Plant Plant Plant Plant Plant
(size of Size One Size Two wize Three | Size rour Size Five

Herring-| (cows) (cows) (cows) (cows) (cows)
bone) Min., Max.| Min. Max.| Min. DMax.| Min. Max.| Min. Max.
(@) .C2) fEy  C2u G2 2) § ) €2) ) (a)  i(2)
(a) 60 105 | 120 | 210 | 180 | %15 | 240 | 420 | 300 | 525
(b) 60 120 | 120 | 226 | 180 | 339 | 240 | 452 | 300 | 565
(c) 60 136 | 120 | 240 | 180 | 360 | 240 | 4@ | 300 | 600

NOTHS: i) Column (1) shows for each of the five plant sizes, the herd
size corresponding to the initial (minimum) degree of plant
utilisation.

ii) Column (2) shows for each of the fifteen subclasses, the
herd size corresponding to the maximum degree of plant
utilisation.

The total number of cost revenue ratios derived (or representative

farms constructed) for each plant size is:

Plant size one 2 22
Plant cize two - 25
Plant size three : 27
Plant size four ] 25
Plant size five - 30

Consequently in total, 129 cost revenue ratios (or representative farms)

are involved in the derivation of a long run average cost curve.

6.3 BASIC REQUIREMENTS OF THE ECONOMIC-ENGINEERING TECHNIQUE

One important requirement of the Economic-Engineering technique is
that all sources of between farm variation, other than those due solely
to differences in farm size, be eliminated if possible. In order to
comply with this requirement, a number of assumptions have been made;

these are discussed in detail below.

The representative farms are located in the Awahuri district, eight
miles west of Palmerston North. The soils of the district are described

as gleyed and organic river flat soils, (33, p.19). Natural drainage
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is good, although with intensive winter stocking, pugging problems can
arise. Natural soil fertility is high and consequently the fertiliser
requirements of pastures are relatively low. Rainfall averages 37.95

to 40 inches per year and the rainfall is evenly distributed throughout

the year, (33, p.5).

All the representative farms are seasonal supply dairy farms, are
of the same shape (that is rectangular, the length being twice the width
of the farms) and are stocked at 1.1 milking cows per surveyed acre.

A stocking rate of 1.1 cows per surveyed acre is considered by local
Extension Officers to be typical of the higher producing farms in the

district.

The technology employed on the farms is that which is currently
being recomnended by local XExtension Officers. A brief description of
the technology employed follows. Pasture is the main feedstuff used.
No forage crops are grown and no silage is made. The supplementary
feed reserves consist entirely of hay. The farms are self-contained'
except for the rejlacement heifers (and replacement bulls), which are
grazed away from the farm for a period of twelve months. Calves
however, are retained on the farms. Rotational grazing is practised
throughout the year and the farms are suobdivided into appreximately
tﬂirty padiocks. In winter the block grazing wintering system is used.
During excessively wet periods in the winter, however, the stock are
reroved from the pastures and held on the farm race, in order to mini-
mise pasture pugging. The predominant dairy breed is Jersey, although
the Friesian breed is increasing in importance. Herd improvement
practices include the use of artificial breeding and herd testing.
Fertili;er requirements are relatively low, the annual application of
fertiliser (to pastures) being four hundred weight of superphosphate.

The major pasture pests are Wiscana cervinata (Porina moth) and

Costelytra zealandia (grass grub). Ananual applications of pesticides

are made to eradicate the former. Weeds are of minor importance, the

only weed requiring treatment with herbicides being Hordeum murinum

(barley grass).

One important feature of the Economic-Engineering technique is that
it provides opportunities for the researcher to standardise the manage-
.ment factor. Accordingly in this study, the assumption is made that all
representative farms are farmed by operators of similar managerial ability,

and all operators are considered to be of above average managerial ability.
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All farm improvements —§/ are new. The investment costs —2/ of
such improvements includes tradesmens' labour. The input prices are
those pertaining to August 1970. Although a number of survey fermers
inaicated the existence of pecuniary economies in the acquisition of
inputs, compilation of the cost data revealed only one (annual) input
(electricity), where such an economy was considered to be significant.
Consequently, with the exception of electricity, pecuniary economies

in the acquisition of (annual) inputs have been ignored.

The prices of cull stock (i.e. cull cows, empty heifers, cull bulls
and bobby calves) used, were decided upon after discussions with the
representatives of a number of Manawatu stock firms. The prices are
those which it is thought would be paid in the 1970/71 season. Milkfat

price however is treated as a variable.

6.4 THE M:PHOD CF ANALYSIS

A single computer programme was written (by the author) to prepare
for each of the five plant sizes, a series of budgets representing '
dit'ferent degrees of plant utilisation. From these budgets, the cost
revenue ratios are derived, from which the short run average cost curves
are constructed. The preparation of each budget consists of the

following five steps:

The calculation of a livestock reconciliation schedule;

The calculation of the farm investment requirements;

8. ‘The term 'farm improvements' refers to: fencing, farm races, water
reticulation systems, farm dairies, dwellings, implement sheds, barns,
pump sheds, milking equipment, effluent disposal systems, and electric
power installation.

9. As such resources are of a~capital nature (i.e. they are not exhausted
over a single proauction time period) a number of different cost
concepts can be associated with these resources. For example:

i) The initial sum which must be outlayed to obtain the resource
(e.g. the cost of a new dwelling is $8,000).
ii) The annual cash costs which are associated with such resources
(e.g. repairs and maintenance and insurance).
iii) ‘'he annual non-cash costs associated with such resources (e.g.
interest and depreciation.
The term investment cost is used to indicate that the relevant cost

concept in this case is i).
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The caleulation of the gross farm income;

The calculation of a series of cost figures;

T"he derivation of a series of net income figures;

. The general procedure adopted by the author when writing the computer

programme was to divide the data into two groups. The first group com-

prises data which are incorporated into the programme deck (of cards)

of the cowmputer programme, while the second group comprises data which

are made available to the programme as data (input)cards. Details of

the data of each group are as follows:

Group One consists of':

Group T'wo

a)

\

Resource data iQ/ which within each subclass of each plant

size, vary either continuously or discretely l-1-/as herd
size varies. For example, the investment costs of barns,

water reticulation systems, effluent disposal units etc.

Resource data which over the complete range of plant
sizes and herd sizes studied (i.e. from plant size one
60 cows, to plant size five, 600 cows), remain constant.

For example, the investment cost ot the pump shed.

Stock performance data and product prices, which are assumed
to remain constant both between and within plant sizes.
For example, stock losses, herd wastage, cull stock prices,

etc.

consists of':

a)

Resource data which within each subclass of each plant size

remains constant as herd size varies. Data of this nature

10.

L .

The term 'resource data' is a collective term and refers to the type,

quantity and cost of resources.

The phrase 'varies continuously' means in this context, that a

different value is associated with each herd size.

The phrase 'varies discretely' is taken to mean that a given

value remains constant over a range of herd sizes, and a change

from one value to another is made at a particular herd size.



are therefore concerned with the resources which (within each

subclass) are fixed in the short run. Such data includes:

i)
ii)

iii)

iv)

vi)

vii)

viii)

The number of labour units and the wages of the

employed labour units.
The size and length of the herringbone.

Building investment costs of certain buildings. For
example, the investment cost of dwelling(s) and an

'initial’ 2 value of the implement shed.

The length of "drop-offs" from the main electrical

service line to the various buildings;

"he investment costs of certain items of machinery.
For example, the investment costs of tractor(s),
transport tray(s), trailer(s), haymower(s), hayrake,

grader blade, hayloader and spray equipment.

1'he investment costs of various items of equipment.
Yor example, the investmeni costs of milking equip-

ment, general farm equipment, and hand tools.

The estimated economic lives of all assets which

are to be depreciated.

Sundry data required for the calculation of a number
of expenditure items. For example, dairy shed
expenses, electricity, insurance and repairs and

maintenance.

b) The range of herd sizes over which cost revenue ratios are to

be derived for the particular subclass in question, and the

factor by which herd size is to be increased.

c) Certain parameters, the values of which it was considered

might have a considerable influence on the results of the

112

12. The meaning of the term 'initial' is indicated later in the text.
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study. For example, milkfat price, rates of interest,

and milkfat production per cow.

6.5 OPERATION PZRFORMEJD BY THE COMPUTLER

After the second group of data have been made available to the
programme by way of data input cards, the following operations are

performed by the computer for the preparation of each budget.

b Calculation of the Livestock Reconciliation Schedule, and Gross

Yarm Tncome

Initially a livestock reconciliation schedule for the herd size in
question is computed. Such a schedule determines, first the number of
replacement stock which must be saved annually to maintain stock
numbers, ana second, the number of cull stock which are available for

sale each year.

¥rom the data concerning the numbers of replacement stock required
and the numbers of cull stock available, the income from cull stock
sales and bobby calf sales is derived. This is added to the milkfat

income to obtain the gross farm income.

2) calculation of the Farm Investment Requirements

Land Investment

-“iuitially, the area of the farm, the dimensions of the farm, the
price per acre of the "bare" land (i.e. land exclusive of all improve-

ments except pasture), and the total land investment are determined.

Farm Race lnvestment

Data concerning the dimensions of the farm are used to calculate
the length of the farm race. The appropriate width and the appropriate
cost per chain of the farm race are determined from data incorporated

into the programme deck. This data, together with the data concerning

135. Long run average cost curves are derived for two sets of assumptions
concerning the level of milkfat production per cow attained by the
representative farms.

i) Long run average cost curves have been produced, for the assumption
that the level of milkfat production per cow remains constant over
the complete range of plant sizes and herd sizes studied.

ii) Long run average cost curves have been produced, for the assumption

that the level of milkfat production per cow is a function of both

plant and herd size. For a fuller discussion, see page .25, of
Anmnendix R.
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the length of the farm race, allows the total cost of the farm race to

be determined. Finally, the total race investment is derived by adding

to the cost of the farm race, the cost of certain factors (e.g. tanker
track, gate fillings and cattlestop), which remain constant over all

plant sizes and herd sizes studied.

Fencing Investment

From the dimensions of the farm and farm race, the length of fencing
required is calculated. 'This together with the cost data incorporated
into the programme allows the total cost of fencing to be calculated.

The total fence investment is obtained by adding to the total cost of
fencing, the costs of those components which, either vary discretely with
herd size, or remain constant over the complete range of plant and herd

sizes studied (e.g. the costs of the various gates).

Investment Costs of Farm Dairies

The only data concerning the farm dairy which is made available to
the programme by way ofr input data cards, are the size and length of the
hefringbone. ("he remaining data required to calculate cost of the farm
dairy are incorporated into the programme.) The farm dairy has been

viewed as consisting of a number of components. The components are:

a) Herringbone;

b) Milk Room and vat stand;

c) tircular yard;

d) Drenching race;

e) Entry/exit/draughting area;
f)  Entry area;

The individual components of the farm dairy are shown in Figure 6.1.
Within each subclass, all but one of these six components, the herring-

bone, varies as the herd size varies.

14. The circular yard can be further divided into:
i) Concrete ground slab;
ii) Backing gate and power unit;
iii) Yard pipe work and kerbing;
15. The circular yard (and its components) vary continuously as herd
size varies. The remaining components vary discretely with

variations in herd size.
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FIG.6.1

COMPONENTS OF THE FARM DAIRY
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Initially, the cost of the herringbone is determined; from the data
concerning the herringbone length and the programmed cost data. The
appropriate milk room and vat stand, and entry/exit/draughting area is
then selected. From the selection of entry/exit/draughting area, the
width of the entry area is specified. The physical dimensions and costs
of the circular yard are then determined, including the dimensions and
costs of the backing gate, circular yard pipe work and kerbing. A com-
parison between the length of the herringbone and the length of the
backing gate allows the length of the drenching race and entry area to be
calculated. The cost of these two components is then determined.
FPinally, the total cost of the farm dairy is found by summing the costs

of the six individual components.

Barn and Implement Shed Investiment Cost

Tne investment in barns varies discretely with variations in herd
size. From the data incorporated into the programme, the appropriate

barn investment is determined.

As discussed in section 6.4, an 'initial' value for the implement
shed anda data concerning the machinery investment eare made available to
the programme as input data. Provision is made in the programme,
however, for sucn information to be modified in three situations. First,
on azll plant size one farms, wnere the herd size exceeds 120 cows, the
assumptien is made that contractors are employed for hay raking. con-
sequently, on such farms the cost of the hay rake is set to zero, and
the value of the implement shed reduced by the value of the housing area
re,uired by the hay rake. In the case of plant sizes two, three, four
and five, the total ownership 12/ costs of a hay baler are computed and
compared with the costs of employing a baling contractor. Yhen the total
ownership costs are less than total contract costs, a baler is added to
the complement of machinery, and the value of the implement éhed increased
by the value of the housing area required by the baler. A similar

procedure is adopted in the case of a fertiliser distributor. ll/

16. The total ownership costs of a baler include:
i) Baler costs: Interest, depreciation, repairs and maintenance,
insurance and baling twine.
ii) .Tractor costs: Fuel and o0il consumption and repairs and maintenance.
iii) Housing costs: -‘Interest, depreciation, insurance and repairs and
maintenance.
17. ?he addition of a fertiliser distributor to the machinery complement is
" aiso accompanied by the addition of a front end loader to facilitate

ease of handling of bulk fertiliser.
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Machinerl,Ihvestment Costs

'he total machinery investment, is obtained by the summation of the

~_ costs of the individual items of machinery. Such a summation includes

those items of machinery originally supplied as input data, plus those
aaded (e.g. hay balers and fertiliser distributors), and those excluded

(e.g. hay rakes) by the procedures discussed previously.

Investment Costs of Water Reticulation and Effluent Disposal Systems

‘'he investment costs of both the water reticulation systems and
effluent disposal systems are derived by the use of regression ezuations,

which express the investment costs as a function of herd size.

Investment Costs of wlectric Power Installation

Prom the dimensions of the farm, the lengtn of the main electrical
service line is calculaped. This information, together with the cost
data incorporated into the prograrme, allows the cost of the service line
to be calculateu. The total cost otf electric power installation is
ootained by auaing to the cost of the main service line, the cost of the

"drop-offs" to the various farm buildings.

Milking Kguipment and General Iquipment

Tne total cost of the milking equipment is derived as being the sum

of the following five components:

a) Milking machines;

b)  ¥awm Dairy buckets;

c) Herd testing (milk meter) brackets;
d) Yeat washers;

e) Hot water cylinders;

In the case of plant sizes three, and four, however, the value of
‘the hot water cylinder initially supplied as input data, is only relevant
up to and including herd sizes of 265 cows. l§/ Thereafter, a new value
is required. Provision is made in the programme for such a modification

to be made.

From the dimensions of the farm, the length of electric fence wire

required is calculated. The cost of such an item is calculated and

18. The reason for this modification is discussed on page 4é of

Appendix B.



118

added to the value of the general equipment and handtools, to obtain the

total value of the equipment.

Working Cacital Requirements and Stock Investment

. The working capital requirements are expressed as a function of herd
size. The investment in stock, however, is determined from the data of
tne livestock reconciliation schedule and from data concerning the values

of various classes of livestock, which is incorporated into the programme.

Total Yarm Investment and "Market Value'" of the Representative Farms

The totzl farm investment is determined by the summation of the

individua’, investment costs of the components of two groups of resources.

Group One : a) Land;
b) Buildings; *
c) Fencing; E
d) Farm race; *
e) Water reticulation system; *
f) Bffluent disposal unit; *
g% Milking equipment; x
h Klectric power installation; i
Group T'wo : a) Stock;
b) Working capital
c) Machinery; *
d) Bquipment; *

An estimate of the "market value" of the farm is also made by
reducing the value of those resources marked above by an asterisk by
forty per cent. AQ/ The f'igure of forty per cent was chosen because
preliminary investigations indicated that the total investment require-
ments of the representative farms were in excess of those expected to
be required by fgrms of comparable plant sizes and herd sizes in the
Awahuri district. It was felt that much of the discrepancy coﬁld be
explained by the fact that all resources marked by an asterisk, were
* assumed to be new on the representative farms and further, the costs of
such resources included tradesmen's labour. As it was considered that
one could expect the resources marked by an asterisk to be forty per cent
exhausted on farms of comparable plant and herd size in the Awahuri
district, the values of such resources in the calculation of the '"market

value" of the farms are reduced by forty per cent.

19. The figure of forty per cent was decided upon by the author, after
discussions with Mr. J. N. Hodgson, Reader in Farm Management, Massey

University.
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calculation of the Cost Data

Casual and Contract Labour Costs

Provision is made in the programme for the calculation of casual and

contract labour costs wherever relevant. Such calculations include:

a) On all farms of plant size one, a charge for hay baling

and hayloading;

b) On all plant size one farms where the herd size exceeds 120
cows, a charge for casual labour for repairs and maintenance

WOTK;

c) On all farms of plant size one where the herd size lies

between 121 and 130 cows, a charge for contract hay raking;

d) Un ail plant size one farms where the herd size exceeds

150 cows, a charge for contract hay raking and hay mowing;

e) On all farms of plant sizes two to five, where a hay baler
has not heen added to the complement of machinery, a charge
for contract hay baling;

) On all farms of plant sizes two and three, a charge for

20

contract hay loading;

g) On all plant size one farms and on all farms of plant sizes
two to five where a fertiliser distributor has not been
aaded to the complement of machinery, a charge for contract

fertiliser application.

Animal Health Costs

Animal health costs consist of three components:

a) General herd costs; (including bloat costs)
b) Calf rearing costs;

c) Drench costs;

20.

‘"he cost (per bale) for contractors is assumed to vary between
the three plant sizes where contractors are employed. On farms
of plant size one, it is assumed three contract labourlgﬁxs are
employed. On plant size two farms, two contract labour units
are employed. (The additional labour unit being supplied by the
farm staff.) Similarly, on plant size three farms, one contract

labour unit and two farm labour units are employed.
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General herd costs are expressed as a function of herd size. Data from
the livestock reconciliation schedule, together with cost data incorporated

into the prograime are used to derive the calf rearing and drench costs.

Breeding Iixpenses

The programme determines, for each herd size, the numbef of cows
which must be artificially inseminated, in oruer that all herd replace-
ments be artificially bred. The cost of inseminating the required number
of cows is then calculated. Similarly for each herd size, the number of

cows to be herd tested and the cost of herd testing is determined.

Dairy Shed Fxpenses

Dairy sned expenses consist of' the following items:

a) Rubberware;
. ©) kotary pump oil;
. c) Detergené;
d) Dairy shed brushes;
e) aArnual milking machine check;

f) Hartags (for stock identification);

¥Yrom tne data incorporated into the programme, the guantities and
annual costs of items a), b), c) and f) are calculated. (Data from the
livestock reconciliation schedule are also used in the calculation of
item f).) Trhe annual cost of dairy shed brushes is supplied to the
programme as input data. As the cost of item e) remains constant over
the complete range of herd and plant sizes studied, this cost has been

incorporated into the programme.

Feed Costs

I'eed costs include only grazing costs for the replacement yearling
heifers and associated bulls. Data from the livestock reconciliation
schedule are used in the calculation of such costs. No charge is made
for feed for calf rearing purposes. It is assumed that calves ére

reared entirely on whole milk (i.e. nurse cows).

Fertiliser

The fertiliser cost per acre ( and hence per cow) is assumed to
remain canstant over the complete range of plant and herd sizes studied.
Such a cost therefore is expressed as a function of farm area (i.e. the

nunber of acres).



“weced and Pest Control

Ixpenditure on weed and pest control consists of two components.
First, pesticide for the control of porina moth and second, herbicide
for the control of barley grass. Both components are expressed as a
function of farm area and are assumed to remain constant over the complete

range of plant and herd sizes studied.

Administration

This item of expenditure consists of two parts - accountancy fee
and sundry items. The accountancy fee is derived by the use of a linear
relationship, which expresses the accountancy fee as a function of herd
size. The total administration cost is obtained by adding to the
accountancy fee, the cost of a number of items (i.e. sundry items), which

are asswned not to vary with changes in plant and herd size.

Rates

Rates are charged at a given rate per dollar of total unimproved
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value. The assumption is made that the unimproved value per acre declines

continuously with increases in farm size. Such a value is obtained
by the use of a linear expression, which describes the unimproved value
(per acre) as a proportion of the original purchase price (per acre)

of the bare land. Total unimproved value therefore is the prodnct of

the number of acres and the unimproved value per acre.

Freight

Provision is made in the programme for the calculation of freight on

the following:

a) Livestock;
b) Mertiliser;

c) Sundry farm requisites;

Data/from the livestock reconciliation schedule are used in the
calculation of the cost of transporting the replacement heifers and
associated bulls, to and from the pléce of outside grazing. The ferti-
liser freight costs are expressed as a function of farm area. Over the
range of plant and herd sizes studied, this item of expenditure can
assume two values, depending on whether or not, a contractor is used for
the application of fertiliser. Two items are included in the category

of sundry farm requisites, the two items are paraffin for bloat prevention
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and calcined magnesite for the prevention of metabolic disorders. In
both cases, the prograrme calculates the quantities of these items

required and the cost of their transportation.

Finally, freight charges on cull stock have been deducted from the
price received for the products and freight on materials for repairs and

maintenance purposes have been included in the cost of the materials.

Insurance

Insurance expenditure consists of two components; the first of which
consists of those premiums which within a subclass,. vary (either con-
tinuously or discretely) as herd size varies. Assets on which such
premiums are charged include: buildings, machinery, equipment, milking
equipment, supplementary feed reserves,gl/ effluent disposal pump and
water pump, gg/ Premiums of this nature are computed from the data
incorporated into the programme. The second component consists of
those premiums which within a subclass are fixed for all degrees of
plant utilisation. Such premiums include those for: workers' compensa-
tion, personal accident and sickness, Farmers' Public Liability and
tractor insurance. The annual costs of these premiums are supplied to

the programme as input data.

Vehicle Exnenses

Included in this item of expenditure are: 22/

a) ‘'ractor fuel and oil costs;
b) Tractor and trailer registration costs;
c) Baling twine on those farms where the complement

of machinery includes a hay baler;

21. VWithin each subclass, for each herd size, the total wvalue of the
required supplementary feed reserves is calculated. .

22. Insurance, in the case of the water reticulation system and effluent
disposal unit, is changed only on the value of the pumps. (Dis-
cussions with the representative of an insurance company indicated
that the company was unwilling to insure the accessories such as pipe-
lines, troughs and sprinklers.) From the programme instructions, the
programme determines for each herd size, the appropriate values of the
two pumps. .

25. Unfortunately a charge for car expenses was overlooked during the com-
’pilation of the cost data. The consequences of this omission are

" aiscussed in section 7.4.
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The procedure adopted to calculate the tractor fuel and oil consumption -
is to calculate the number of hours each of the implements. operate.
Trailers and transport trays are, however, excluded from this calculation.
The hours of operation ot each implement are then totalled and multiplied
by a factor gﬁ/ to obtain an estimate of the total hours of tractor
operation. From data incorporated into the programme, which specify
the hourly consumption and costs per gallon of fuel and oil, the annual
cost of these two items is obtained. Tractor and trailer registration
costs are made available to the programme as input data. The cost of
baling twine is incorporated into the programme expressed as a function

of herd size.

Blectricity
Electricity expenditure includes charges for the following:

a) Waterpumps;

b) Milking machines;

c) Yarm dairy electric lights;

d) In place (bulk milk vat) cleaning devices;
Effluent disposal units;

Hot water cylinders;

'eat washers;

H O
N — s
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Refrigeretion units;

A description of the derivation of the costs of the electrical com-

sumption of the above items follows.

'he daily requirements of electrical energy for water pumping are
obtained by the use of a regression equation which expresses the required
input of electrical units 22 as a function of herd size. Significant
pecuniary economies were found to exist in the purchase of electricity.
The procedure adopted by the authorities is to total the number of units

used per period 2§/ per switchboard gi/ to charge the initial 600 units

24. Yor a full discussion of this factor, see page 65 of Appendix E.
25. The terms 'electrical units', 'units' and 'kilowatt-hours' (kwh) are
synonymous. They are used interchangeably in' this discussion.

26. A period in this context means two months. )

27. The assumption is made that two switchboards are included in the
electrical installations of the representative farms. One is con-
cerned solely with the water pump, the other with the farm dairy

electrical equipment.
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at one rate and the remainder at a lower rate. g§/ Consequently, a
calculation is made in the programme of the number of units used per

period for water pumping and the differential system of costing applied.

Four electrical devices (e.g. milking machines, farm dairy electric
lights, in place cleaning devices and effluent disposal systems),.are
assumed to be connected to one switchboard. The electrical costs of
these four devices are obtained by summing the number of units used by
each device per period and applying the differential system of charging

discussed earlier.

A description of the procedures used for determining the number of
units used by each of the above four devices per period follows. The
nourly input of electrical energy required to power the milking machines
is made available to the programme as input data. This, together with
data detailing the number of hours the milking machines operate per period
allé&é the number of units consumed by the milking machines per period

to be determined.

FProm data incorporated into the programme, the number of electric
lights in each size of herringbone and the number of hours per period,
the electric lights operate are calculated. Such information, together
with data specifyring the voltage of the electric lights, gives the total

number of units used by the lights per period.

Provision is made in the programme for in place cleaning devices to
Le added to the complement of electrical equipment, when herd sizes
exceed 176 cows. 29/ For herds of 176 cows or less, no charge is made
for such a device. For herds in excess of 176 cows, the daily input of
units required by such a device is incorporated into the programme. The
total number of units used per period is obtained by multiplying the

number of days (in any given period), by the daily requirement of units.

The daily input of electrical energy required by the effluent dis-
posal system is obtained by the use of a regression equation, which
expresses the input of units as a function of herd size. The number of
units used per period is obtained bj a procedure similar to that used

.

for the in place cleaning device.

28. Such & system of charging is not adopted for all electrical appliances.
The systems of charging are discussed in detail on pages 55 - 62 of
Appendix B. '

29. Data obtained from the manufacturers indicated that such devices are
. at present only fitted to the larger bulk milk vats.
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The total number of units required annually for hot water heating is
supplied as input data at the time the programme is executed. It should
be realised, however, that in the case of plant sizes three and four,
such a quantity varies discretely with herd size. Provision is therefore
rcde in the programme for the quantity to be altered at the'appropriate
herd size. In the case of hot water heating, the system of charging
adopted by the authorities is such that no pecuniary econbmies can be
realised. The appropriate rate of churging (per unit) is incorporated

into the programme.

The annual requirement of units by the teat washers is considered
to consist of two components. First, the total number of units required
to initially heat the contents of the teat washer cylinder at the
commencenent of each milking. Second, the total number of units required
to heat the necessary volume of water during the milking for the herd

size!*n question.

The first component is defined as input data at the time of pro-
gramne execution, while the second component which varies continuously
with herd size, is computed. The total annual cost is obtained by
auaing the two components together and ayplying to this total the

appropriate cost factor.

Provision is made in the programme for refrigeration units to be
addew to the complement of electrical equipment when herd size exceeds
176 cows. 29/ The derivation of the total number of units required
annually for refrigeration purposes is obtained by the use of an

expression which expresses the required number of units as a function of':

i) The average volume of milk per milking;
2% ) The average reduction in temperature;

iii) The dimensions of the appropriate bulk milk vat;

30. - The present policy of' the Manawatu Co-operative Dairy Company is
to instail refrigeration units on bulk milk vats which are of a
capacity of T20 gallons or more. A bulk milk vat of 720 gallons
is required when herd size exceeds 176 cows. Further it should be
noted that although the investment and installation cosgs of the
refrigeration units and the in place cleaning devices ére'met by'
the bDairy Company, the farmer is expected to meet the electricity

costs of such devices.
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Consequently, for each herd size (above 176 cows), the average
volunme of milk produced per milking is determined and the appropriate
culk milk vat selected. Data concerning the average reduction in milk
temperature anu the dimensions of the various bulk milk vats are
incorporated into the progranme. The total annual electrical costs of
the refrigeration units are then obtained by multiplying the total

annual requirement of units by the appropriate cost factor.

Repairs and Maintenance

Repairs and maintenance expenditure includes expenditure on the

following items:

a) Buildings;

b)  Fences;

c) Races;

d) Milking equipment;

e) Water reticulation systems;
f) Bffluent uisposal systems;
5)  Machinery;

h) General equipment;

In the case of buildings, milkingequipment, water reticulation
systems, elfluent disposal systems and general equipment, the repairs and
maintenance cost is assessed as a percentage of the original investment

cost.

A s5lightly modified procedure is adopted, however, in the derivation
of the sum required for repairs and maintenance to fencing and the farm
race. In the case of fencing, the expenditure required for the fence
lines is assessed as a given sum per chain of fence length, while that
required for gates is assessed as a percentage of the original cost of
the materials. In the case of the farm race, however, initial calcula-
tions indicated that as herd size increases (both between and within plant
sizes), the length of race per cow aecreases. As the width of the race
varies discretely with herd size, it follows that within farms of the same
race width, the race stocking rate L must increase as herd. size -
increases. Such an increase in-race stocking rate, should, in the
author's opinion, be accompanied by an increase in the repairs and main-
tenance expenditure per chain of race. To facilitate such an -increase,

the repairs and maintenance cost per chain is set as five per cent of the

31. Race stocking rate is expressed in terms of cows per square chain

of race.
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original material costs (including freight) on the farms of minimum race
stocking rate. 22/ Por all other herd sizes, the race stocking rate is
calculated and divided by the minimum stocking rate. (i.e. The stocking
rate at which the cost factor is set as five per cent of the original
material costs.) The product of the resulting quotient and five per

cent, (i.e. the value on the 60 cow farm) gives for the herd size in
question, the appropriate repairs and maintenance cost factor. The
repéirs and maintenance costs for gate fillings is similarly determined.
The sum required for the tanker track, however, is assessed as a percentage

of the original investment costs of the materials.

Machinery rcpairs and maintenance costs are asseassed on an hourly
basis. "ne total hours of operation of each machine are calculated and
the appropriate cost factors (i.e. costs per hour), applied to obtain
the costs for each machine. The total machinery repairs and maintenance
cost is obtained by surmming the expenditures of the individual machines.
The hourly repairs and maintenance cost factors are with three exceptions,
incorporated into the programme. The thrce exceptions are those relating
to tractor(s), trailer(s) and transport trav(s). 'The reason for this is
that in plant sizes three to five, multiples of these machines are
incluced in the complements of machinery. In such cases where the
machinery complement incluues a number of a particular type of machine,
tne individual machines making up such a number are not necessarily
similar. '"he individual machines (making up a number) differ in size
and a.ssociated with each machine of a particular size, is a particular
repairs and maintenance cost factor. Consequently the cost factor which
is used in the programme, for that type of machine, differs from plant
size to plant size, depending on the combination of individual machine

sizes chosen.

Depreciation

Depreciation is calculated by using the sinking fund method. éé/

%2« i.e. Farms with a herd size of 60 cows.

3%, Yor example, the machinery complement of plant size five includes three
tractors. "They are not of the same size as they are of different rated
horsepower capacities. Similarly the machinery complement of plant size
five includes two trailers. These are not of the same siie as the
physical dimensions of the trays differ.

34. After studying a number of discourses on depreciation, the author
deci-led to use the sinking fund method, primarily because it recognises

the time value of money.
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for a particular asset, the annual payment to the depreciation fund is

given by the expression:

SFp = (P - 9) i
@ + A8 1

TV

where: OGP is the annual payment to the depreciation fundj;.
P is the initial investment cost of the asset in question;
S is the salvage value of the asset;
i is the rate of interest;

n is the estimatea economic life of the asset;

The resources of a capital nature are divided into two groups.

Prom Group One, depreciation is charged on the following:

a) All ouildings;
b) Milking equipment;
c) he pumps of the water reticulation and effluent disposal

systems;

Ifurther, such resources are considered to have a zero salvage value.

In the case of Group Two, depreciation is charged on all the individual
items of machinery. A salvage value of ten per cent is allowed for such
resources. The programming procedure adopted is to supply as input data,
only the estimated economic lives of the assets to be depreciated. All
other relevant data (including the derivation of the appropriate sinking
fund factors and salvage values)are computed from data incorporated into

the prograrme.

Interest

As a consequence of the method of depreciation (34, p.35) used,
interest is charged on the total value of the resources of Group One and
Group Two. Two rates of interest are used; one for the Group One

resources and another for those of Group Two.

Operator's Labour Reward

The opportunity cost of the operator's labour in all cases is assumed
to be 3,000 dollars per annum. A sum of 3,000 dollars per annum is
assessed as the opportunity cost of the farm operator's labour, as dis-
cussions with local Extension Officers indicated that such a sum was

being earned by experiénced farm employees in the Manawatu district.



Operator's Managerial Reward
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The opportunity cost of the operator's managerial input is assessed

as six per cent of the gross farm income in all cases. A rate of six

per cent on gross farm income is used for assessing tne opportunity cost

of the farm operator's managerial input as this sum, when added to %, 000

dollars (for the operator's labour), approximated the salary being paid

tc employed managers on some of the Group IV survey farms.

I

¥ive total cost concepts are

Total cost

A
Total cost B =

(P
]

Lotal cost

Total cost D =

Total cost B =

Total
1Total
Total

Total

) verivation of the Net Income Ficures

derived, the details of which are:

cash costs;
cost A + depreciation;
cost B + interest on investment;

Il

cost U + opportunity cost of

operator's labour; .

Total

cost D + opportunity cost of

operator's manaygerial input.

ive net income figures are derived by subtracting each cof the five

cost concepts from the gross farm income. The five net income figures

$0 derived are tharefore:

et casn income
Net farm income

Operator labour and
management income

Uperator management income

Xntrepreneurial income

= Gross farm income - Total cost A

= Gross farm income - Total cost B

= Gross farm income - Total cost

®
Gross farm income - Total cost D

t=)

= Gross farm income - Total cost

6.6 DXRIVATION OF TH< COST RIVENUE RATICS AND SUNDRY DATA

For each representative farm, five cost revenue ratios are derived

by dividing each of the five cost concepts discussed earlier by the gross

farm income. The five cost revenue ratios are therefore:

Cost Revenue Ratio 1

Cost Revenue Ratio 2

cost Revenue Ratio 3

= Total Cost A

Gross Farm Income

= Total Cost B

Gross Farm Income

= ‘Potal Cost C

Gross Farm Income
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Cost Revenue Ratio 4 = Zotal Cost D
Gross Farm Income

Total Cost E
Gross Farm Income

I

Cost Revenue Ratio 5

Finally for each representative farm, the output of milkfat per

Yavour unit and the average (seasonal) milking time is calculated.

6.7 LAXATION CUNSIDERATIONS

'he effect of taxation is not considered in this study. As taxation
is a coinplex matter and is dependent on a number of factors, 2 other
than the incore generating capacity of a farm, taxation is considered to

be outside the scope of the study.

6.8 SUMMARY

In this chapter, a detailed account is given of the basic assumptions
of the analysis and a careful and thorough description given of the
operations required for the construction of the short ruan average cost

curves.

A careful study of this chapter plus the information contained in .
Appendix B (Volume 1I) will enable the reader to ain an understanding
of the factors which (in this study) give rise to economies and
diseconomies of size. Further a detailed knowledge of the assumptions
mace and of the cost data is required if the results of the analysis are

to be assessed critically.

t
85+ 7 .ome of the factors which intluence the taxation liability of a

farmer are:
i) “The personal situation of the farm operator (e.g. marital status,
number of dependents, etc.).
ii) TPForm of ownership of the farm.
iii) The level of equity.
iv) The extent to which the various farming taxation exemptions are

taken advantage of.



CHAPI'YR SEViN

PilR UNTY COST AND INUOME DATA

7.1 INIRODUCTION

In this chapter, a detailed account is given of the way in which
the cost and gross farm income data varies according to plant and hera

size.

The firsp part of the chapter is concerned with the way in which
the per unitL&nvestment costs of the various capital resources vary
vilth plaat and herd size. The total investment requirerents and
estim=zted"market values" of the representative farms are then presented.
In the third part of the chapter, the relationship between plant and
lerd size and the per wnit costs of the various arnnual cash and non
cash costs are discussed. ¥inally the manner in which each of the
five total cost concepts and gross farm income varies with plant and

herd size is indicated.

'nis chapter is not essential to the thesis but has been included as, in
the author's opinicn, it does enable the reader to gain a clear under-
standing of the factors which zre responsible for economies and
diseconomies of size. The chapter should be read in conjunction with

<

: . . . 2 . .
the series of per wnit cost (and income) curves presented in Appendix C

of Volume II.

7.2 [PWR UNTY $0.T7S 0 CAPITAL RESOURCES

Land

The ner uni*t invesiment cost of land falls continuously over the
complete range of herd sizes studied. The per unit imrestment cost,
therefore, falls from a maximum of 478.51 dollars in the case of tﬁe 6C
cow farms, to 259.91 dollars in the case of farms with a herd size of

600 cows.

118 The phrase "per unit cost" is synonymous with the phrase "per cow
cost".
2 A per unit cost curve shows the relationship between a given item

of cost data and herd and plant size.
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Curve AA' of Figure 7.1 shows the relationship between herd size and
the per unit investment cost of land. From Figure 7.1, it can be seen
that the curve is made up of two straight line segments which intersect
at B. —2/ I is important to note that the (negative) gradient of the
initial segment of the curve (i.e. segment AB) is less than that of the
second segment (i.e. segment BA'). Consequently relatively large cost
regquctions are obtained over the initial segment of the curve. For
example, increasing herd size from 60 to 110 cows results in a per unit
cost reduction of 157.61 dollars. At the other extreme, however, a
fifty cow increase from ,50 to 600 cows results in a per unit cost
reduction of only 9.27 dollars. Land can, therefore, be recognised as

KPP . . . . . 4
one resource whicn might give rise to pecuniary economies. —4/

Faerm Race

The relationship betwecen herd size and per unit race investment costs
is snown in Figure 7.2 By the curve AA'. 'ne segmented nature of the
curve is due to the assumption that race width varies discretely wit
herd =ize. Figure 7.2 shows that within farms of a given race width,
the per unit investment cost decreases as herd size increases. The

reasons for sucu decreases in the per unit investment costs are:

a) Certain components of the total race cost are fixed over
the complete range of herd sizes studied, (e.g. the costs

of the cattle stop, gate fillings and tanker track).

b) Within farms of a given race width, the cost of the race

to the farm dairy is fixed.

Bid 'he two segments have been derived from the use of two linear
functions.

4. The data upon which Figure 7.1 is based refers to the price per acre
which would have to be paid if the area in question was purchased
as a single "parcel of land". In practice, however, it may not be
possible to purchase the required area in a single '"parcel'. ~ Lon-
sequently pecuniary economies may not be realised. Yor example, in
order to acquire 300 acres, it may be necessary to purchase three
"parcels" of 100 acres each. The purchase price per acre of the
300 acres will therefore not differ from that of a singlg "parcel"

of 100 acres and consequently no pecuniary economies are realised.



c) Over the complete range of herd sizes studied, although the
length of the farm race increases continuously with increases
in herd size, such increases occur at a decreasing rate, (i.e.
the per unit length of race required declines continuously

as herd size increases).

All three sources of cost reductions noted above can be described as
arising from proportionality relationships. The relationships discussed
in a), b) and c) also, between farms of different race widths, tend to
give cost advantages to farms of the largest herd size (i.e. 600 cow
farms). These advantages, however, are reduced by the increased cost
per chain of the races required by the larger herd sizes. Consequently

the lowest per wnit investment cost is not associated with the largest
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herd size studied but is recorded at a herd size of 399 cows. -

Fencing

The relationship between herd size and the per unit investment cost
of fencing is shown by the curve AA' of Figure 7.3. Curve AA' shows
that over the compnlete range of herd sizes studied, the per unit costs
of fencing decline continuously as herd size increases. Such cost

reductions are due to:

a) The continuous decline in the per unit length of fencing
o (and hence cost of fences), which is associated with

increases in herd size.

-
b)  Any minor disturbances —2/ in the overall trend towards a
continuous decline in the per unit cost of gates with
increases in herd size being offset by the continuous

decline in the per unit cost of fences noted above.

Again such cost reductions can be described as arising from proport-

ionality relationships. Consequently, the maximum per unit cost is

50 As the total cost of gates varies discretely with herd size,-the trend
towards a continuous decline in the per unit cost of gates, with
increases in herd size, is interrupted over specific ranges of herd
sizes. Yor example, the per unit cost of gates declineé continuously
up to and including a herd size of 199 cows. Over the range of 200 -
202 cows, the per unit cost is greater than the per unit cost
associated yith 199 cows. A minor disturbance is therefore said to

occur over the range of 200 - 202 cows.
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recorded on the 60 cow farms (i.e. 58.21 dollars) and the minimum (i.e.

1o.79 dollars), is recorded on the 600 cow farms.

vlater Reticulation Systems

The per wnit investment costs of the water reticulation systems for
the representative farms are shown in Migure 7.4 by the curve AA'.
Figure 7.4 shows the curve AA' as consisting of two segments. The first
segment (i.e. AB is constructed from the first regression equation; —é/
the second segment (i.e. B'A') from the second regression equation. —é/
Within the first segment, the investment costs fall from 52'19.dollars
per cow in the case of 60 cow farms to 8.17 dollars per cow in the case
of tfarms with a herd size of 3%9Y cows. Investment costs then rice |
slightly to 8.60 dollars per cow for a herd size of 400 cows (due to the
nur.ber of troughs being increased to forty-five), and thereafter )
decline steadily to reach a minimum of 7.50 dollars per cow at a herd

size of 600 cows.

The relationships shown in Figure 7.4 are due to:

&) re continuous decline in the per wunit length of the main
pipeline which is associated with increaces in herd sizes.
(such an advantace is to some extent offset by the necessity
to increase the diameter of the pipeline for the larger

herd sizes).

b) Certain components of the cost of the water reticulation
systems remaining fixed over the complete range of herd
sizes studied (e.g. the installation costs of the water

bore).

c) Certain components of the cost of the water reticulation
systems remaining ccnstant over specific ranges of herd
sizes (e.g. the cost of pumps, trough leads, troughs,
trough fittings and pipe fittings).

As in the case of fencing and race investment costs, proportionality
reiationships give rise to the three sources of cost reductions just

noted.

6. The two regression equations are discussed fully on page 37.

of Appenaix B.



Llectric Power Installations

Tigure 7.5 shows the electric power installetiorn. costs, according
tc plant size and herd size. In the case of plant sizes one to three,
the rcliationship is represented by the curves AA', BB' and (O
respectively. —1/ Curves DlDl' and D2D2' represent the relationship
in the case of plant size foir, while the relevant curves for plant size

«

five are KB, ' and EE,'. —/  Within each plent size (and in the case
<

e
cf plent sizes four and five, each subclasg), the per unit installation

s

costy decrease as herd size increases. Tre reasons for such decreases

wre:

a) The continuous decline in the per unit length c¢f the main
service line which is associated with increacses in herd size.

1

9)  The cost of "drop-oiffs" from ithe mzin service line to the
verious farm builcings, remaining constant over all cdegrees

of plant utilisaticn.

Again proportionzlity reletionships are responsible for such cost reduct-

deonkl A thixd factor is alsc of interest Lowever. No chargze is made
by the autiiorities for the initial sixty feet of service lirne. Such a

concession, favours farms of the smallest herd size, as the effect of the

/B For the reraincer of this discuscion, the symbols Aa', BB', L3', DD!
and Zx' are used tc dencte the per unit cost curves of plant sizes
ore tu five respectively. In the case where three per unit cost

curves are associsted with each plant size (i.e. each per unit

]
o

cost curve corresponds to one of the three subclasses), the per
unit cost curves corresgonding to the three subclasses are deroted
by the subscripts 1, 2, 3. Hence in the case of plant size one,

the per unit cost curve of:

i)  Subcluss (@) is denoted by A A
ii)  Subclass () is denoted by Ayh,!

iii)  Subclass () is denoted by A3A5'

8. fwo curves are required in the case of plant sizes four and five
as within both plant sizes, depending on the size of herringbone
used, two expressions are used to calculate the length of the

main service line. See page 36 of Appendix B.
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concession is diluted, as the length of main service line increasec.
However, within each plant size (and in the case of plant sizes four
and five, each subclass) such an effect is not of sufficient magnitude
to offcet the cost reductions discussed in a) and b) and the per uait

cost declines continuously as herd size increases.

In tae case of resources of this nature,—ﬁ/ the per unit invectment
costs are a function of both plant size and herd size. Altncugh con-
tinuous cost reducticns occur within a plant size as herd sizes increase,
continucus cost reductions do not occur between plent sizes as herd size
incfeases. For example, in the case of plant size one farms, the per

riit cost declines continously as herd size increases from 60 - 136 cows.

10
ut-off i—/ point of plant size one subclass(c) the per unit

N

>
ot
cr
(S
.

()
(J

colEt KEigl 2555 dollars.) Moving to a herd size of 137 cows (which
necessitates using plant size two), results in the per unit cost
increasing to 4.20 dcllars. The reasons for such an increase are as
fcollowz. Altnougn tlhie increase in herd size (i.e. from 136 to 137 cows)
is accompanied by a decline in the per unit cost of the main service line,
this is more than offset by the increased per wnit cost of the "drop-offs".
As herd size 1s increased still further, the per unit investrent cost

declines, but does not become equal to or less than 3.75 dollars until

0n

& herd size of 163 cows is reached. Thereafter the per unit cost

declines steadilywp to a herd size of 240 cows (i.e. the cut-off point

~

~ §
vd

plant size two suvclass (c)).

Therefore if a horizontal line is constructed from point A' to curve
Bp', the line A'F results. Such a line can ve used to indicate the range
of herd sizes, over which (in the case of plant size one and two farms),
continueus cost reductions occur, that is over the range of 60 - 136 cows
(curve AA') and 16% - 240 cows (segment P3' cof curve BB'). Alternatively
the line can e used to show that cost advanteges accrue to the plant
size two farms (relative to the cut-off poin% of plant size onc subclass
c)), oaly over specific ranges of herd sizes. In this case, cost
advantages accrue to the plant size two farms, only over the range of 163

to 240 cows, (i.e. segment PB!').

e Other resources of this nature are farm dairies, milking equipment,
implement sheds, machinery and equipment.

10. The term "cut-off point" is synonymous with the term "maximum {degree
of plant utilisation." The cut-off points of each of the fifteen

subclasses are shown in Column (2) of Table 6.2.
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Similar lines can be constructed through the cut-off points of the
other piLant sizes (and subclasses), enabling the interplant cost advantages
tc te determined. An examination of Figure 7.9 indicates that relative
to the representative famis of plant size one, cost advantages accrue to

all representative farms of plant sizes three to five. In the case of

o)

Ikt
:

size twe farms, however, as noted earlier, cost advantages accrue

cnly over specific ranges of herd sizes.

Pijure 7.5 shows that between plant sizes two to five, for corparable

. o . 11 . .
sutclassez and aegrees of plant utilisation ——/ the per unit cost declines

%)

s one meves from plant size two to plant size five. Consequerntly the

lowvest per unit cost is recorded at the cut-off pcint of plant size five

b

il e
subela

| 0]

5 (c). It shiould be realised that at this herd size, the per unit
cost of the "urop-offs" is nct at a minimun. (The per unit costs of the
"drop-offs" is a minimum at the cut-off poiat of plant size one subclass
(c)) The minimum tctal. per urit cost on this plant size five farn
results from the continucus reduction in tne per unit cost of the meain
service line, wnicn accompanies increases in herd size being of sufficient

megnitude to ol fset the sligntly higher per unit cost of the "drop-offs”.

farm Dairy Uoste

Figure 7.6 shows the per unit farm dairy costs, according t¢ plant

size and herd size.

Yigure 7.¢ shows that within cach of the three sukclacses of each
. . L2/ - n E
plant size, the overall trend ——/ is for the per unit investment costs to
declire as h.rd size increases. This decrease in per unit investment

cost 1s explained by:

11. i.e. ZRepresentative farms with the same number of cows per labour
wnit, and utilising a herringbone with the same number of sets
of cups per milker. '

12. 1In the case of the three subclasses associated witl plant size one,
the per unit costs of the farm dairies decline continuously as
herd size increases. In the case of each of the three subclasses
associateq with each of the other four plant sizes, such a decline
is interrupted over specific ranges of herd sizes because of changes
in the costs of entry/exit/draughting area and changes in the cost

of the milk room and vat stand.

-
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a) The cost of the herringbone portion of the farm dairy, remains
constant over the complete range of herd sizes relevant to the

subclass in question.

b) vertain components of the cost of the farm dairy vary con-
tinuously with herd size, the increases however occur at
a decreasing rate, (e.g. the cost of the circular yard backing

gate and the cost of the circular yard pipe work and kerbing.)

c) Certain components of the cost of the farm dairy are assumed
to be fixed over the complete range of herd sizes studied
(e.. the cost of electrical installations to the backing

gate and the entry and exit gates to the drenching race.)

d) Certain components of the cost of the farm dairy vary dis-
crotely with herd size (e.g. the cost of the entrr/exit/
draughtinz area, the milk room and vat stand and the entry

gate.)

All four sources of cost reductions noted aoove can be described a
arising from proportionality relationships. Hence it seems likely that

pecuniary economies will be realised in the construction of farm dairies.

t should be noted that within each plant size, the per unit
investment cost at the three cut-off points contforms tn one of tw

patterns.

i) In the case of plant size one, the per unit cost decreases

from the first to the third cut-off noint.

ii) In the case of plant sizes two to five, the por unit cost

. ] . . 13/
increases from the first to the third cut-off point. =

If the procedure discussed on page 136 is adopted, and a series of
korizontal lines drawn through the various cut-off points, the nature of
the between plant cost reductions can be examined. Relative to the
plant size one (i.e. the cut-off point of subclass (c) - the plant size
one farm with the lowest per unit cost), with the exception of plant size
five, cost reductions sccrue over specific ranges of herd sizes to all
subclasses of the other four plant sizes. In the case of plant size
five the per unit cost of all representative farms of subclass (a) is

less than that at the cut-off point of plant size one subclass (c).

13. For plant sizes two to five when moving'from the first to the *third
cut-off points, increases in the per unit cost of the herringbone
outweight the per unit cost decreases from all other sources. For

plant size one, however, the opposite applies.



It should be noted that within plent sizes twoc to five, the

lowest per unit cost in each case is recorded atv the cut-off point of

subzlass (a). Further as one moves from plant size two to plant size

five, (for comparable subclasses and degrees of plant utilisation), the

magnitude of the cost reductions increases. Consequently, the lowest

ser wnit cost is obtained at the cut-off point of plant size five, sub-

class (a), (i.e. 525 cows, 30 aside herringbtone).

Curve AA' of Figure 7.7 shows tre per unit investment cost of barms

according to herd size. The segmented nature of the curve is due to the

fact that bern costs vary discretely with rerd size. Conseouently,

s2ries of cost reductions are cbtained over the length of the curve,

the fuller utilisation of the capacity of each barn. Per unit inves

ment coste decline from a maximum of 7.55 dollars in the case of the

a
by
t-

P
a7

cow farms to a mirimum of 3.81 dollars in the case of farms with a herd

ize of 5353 cows.

14
As the bamme in question are xitset barns,¢4/ the cost reductions

shown in Pigure 7.7 from a farm operator's point of view can be regarded

2s of a pecuniary nature. However, in tile first instance, it is lixely

that such reductions arise from proportionality relationships (i.e.

pir uait quantity of materials required declines as herd size increases).

Pumnp Shed Costs

R

vile

As the pump ched cost remains constant over the complete range of

herd sizes studied, the per unit investment cost declines continuously

as herd size increases. The maximum value of 2.41 dollars per cow is

recorded on the farms with a herd size of 60 cows and the ziinimum value

of 0.24 dollars per cow on the farms of 6C0 cows.

Dwellings

Within each subclass dwellings are regarded as items of fixed plant.
Consequently, cost reductions are obtained as the degree of plant utilisa-
tion increases. Between plant sizes, however, a cost advantage accrues

tc those farms of plant size one, where the ratio of cows per labour unit

exceeds 120.

'14. The costs which are incorporated into the programme include all the

costs which are associated with a barn (e.g. materials, cartage,

painting and erection costs).
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Implement Sheds

Pigure 7.8 shows the per unit investment costes of implement sheds,
according to plant size and herd size. The vertical lines FF', GG' and
HH' of Figure 7.8 indicate the herd sizes at which, for particular plaﬁt
sizes, the complement of machinery is altered, necessitating a change in
the tctal ccst of the implement shed. Line FF' applies only to plant
size one farms and indicates the herd size at which the hay rake is
excluded from the complement of machinery, and the total coct of the
implement sned decreased. Line GG' indicates the herd size at which a
fertiliser distributor is added to the complement of machinery and the
total cost of the implement shed increased, in order to accomodate the

fertiliser distributor. Similarly, line Hi' indicates the herd size at

&

which a2 hey bwaler is added to the complement of machinery, necessitating

an increase in the total cost of the implement shed.

- .
With.i each plant size, if minor variations iﬁ/ which occur in some
plant sizes over a small range of herd sizes are ignor=d, the overall
trend is for cost reductions to be realised as the degree of plant
utilisation increases. Relative tc the cut-off point of plant size one,
cost reductions accrue to the other four piant sizes over specific ranges
ci herd gizes. "ne minizuwin per unit cest occurs at the cut-off point

0

ol plant size five, subclass (c).

m

M3 VS ne Wit e
Milking Equipment

igure 7.9 depicts the manner in which the per unit cost of milking

equipment varies according tc plant and herd size.

Within each of the three subclasses associated with each plant size,
cost reductions result as the degree of plant utilisation increases.
Vithin a plant size, the cut-off points of the three subclasses conform
to one of two patterns. In the case of plant size cne farms, the lowest
per unit cost is recorded at the cut-off point of subclass (b),
while in the case of plant sizes two to five, the per unit costs increase

"as one moves from the first to the third cut-off point.

15. Such variations occur in plant sizes two to five and are due to the
increase in the area of the implement shed, in order to accomodéfe
a fertiliser distributor and/or a hay baler. -

1l6. Minor disturbances due to alterations in the cost of hot water
cylinders do, in some cases, interrupt this trend. See Table B.15

of Appendix B.
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Kelative to plant size one (i.e. the cut-off point of subclass

reuuctions, for comparable subclagses and degrees of' plant utilisation,

5)) over specific ranges of herd sizes, cost reductions accrue to

(
\
all subclaszes of the larger plant sizes. The magnitude of such cost

increases as one moves from plant size two to plant size five. Within

eac

of these four plant sizes, the lowest per wanit costs are recorded at

&)
the cut-off point of subclass (a). Thus over the complete range of plant

and nerd sizes stucied, the per wiit cost declines from 34.71 dollars

o+
av

Lal

. W e . .
e start point —*/ of plant size one subclass (c) to 9.86 dollars at

the cut-ol'f point of plant size five subclass (c).

Within eacn subclass, the cost reductions noted in Figure 7.9, arise

from proportionality relationships due to the fuller utilisation of the

) s o 18 .
items of rixed plant. For comparable subclasses, and degrees of plant

utilisation, the between plant differences may from a farm operator's

view pbe regarded as of a pecuniary nature. lowever in the first instance,

it seems likely that such cost reductions arise from proportionality

relationships. 22/

Effluent Disposal Systems

wurve AA' of Figure 7.10 shows the relationship between herd size and

the per unit investment cost of the effluent disposal systems. Curve AA'

consists of three segments, each segment beinz derived from a regression

equation. If minor variations such as those which occur over the range

; - o } )
of 121 to 145 cows and 391 to 437 cows are ignored,gg/ the overall trend

is

for the per wunit cost to decline as herd sizes increase.

17.

18.

i) S

20.

The term 'start point' is synonymous with the term 'the initial degree
of plant utilisation'. 'the start points of each of the 1Y subclasses
are shown in Jolumn (1) of Table 6.2.

e.g. The costs of milking machines and teat washers and in some cases
costs of hot water cylinders (for a particular subclass) remain
constant over all degrees of plant utilisation.

e.g. cJertain components of the cost of the milking machines remain
constant over a range of milking machine sizes. For example, the costs
of electric motors, vacuum pumps, teat washer cylinders. In addition,
certain components of the cost remain constant over the complete range
of milking machine sizes studied, e.g. fittings for the water supply to
cooler. '

These variations are due to the introduction of different effluent disposal
systems (and hence the use of different regression equations), when herd
sizes reach 121 and 351 cows. The regression equations are discussed

fully on page 38 = of Appendix B.



Machinery

The relationships between the per unit costs of machinery and plant
and h¢~1 size are shown in Figure 7.1ll. The vertical line FF' in
Figure 7.1l indicates the herd size at which a hay rake is excluded from
the complement of machinery of plant size one farms. Line GG' applies
to plant sizes two to five and shows the herd size at which a fertiliser
distributcr is added to the machinery complements. Similarly line HH'
apglies to plant sizes three to five and shows the herd size at which a

hay baler is added to the machinery complements.

In the case of plant size one, continuous cost reductions occur as
the degree of plant utilisation increases. Yor plant sizes two to five,

however, this trend is interrupted (over specific ranges of herd sizes)

by the addition of {ertiliser distributors and hay balers to the machinery

complemants.

Between plant sizes, however, relative to the plant size one farms,

with the exception of plant size three, cost advantages accrue over

Lgc

gspecific ranges of herd sizes to the other plant sizes. It is interesting

to note that the lowest figure is recorded at the cut-of'f point of plant
size two subclass (c), being 20.64 dollars per cow. Comparable figares

for the other plant sizes are:

Plant size one : 27.38 dollars
Plant size three : 27.65 dollars
2lant size tour : 26.86 dollars

- rlant size five : 21.40 dollars

This can be explained by:

-

a) 'The relatively high ratio of cows to certain items of
machinery on the plant size two farms (e.g. tractors,

trailers and transport trays).

b) The absence of certain items of machinery from the
machinery complement of the plant size two farms, (e.g.

hay balers and hay loaders).

"
Equipment
.

The per unit costs of equipment according to plant and herd size are

shown in Figure 7.12.
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“lithin a plant size, cost reductions are obtained as the degree of
nlant utilisation increases. Between plant sizes, relative to plant
size one, cost advantages accrue to all representative farms of plant
sizes three to five. In the case of plant size two, however, cost
advantages are realised only over a specific range of herd sizes. Again
the minimam per unit cost is obtained at the cut-off point of plant size

five, subclass (c).
Within a plant size, the cost reductions result frem:

a The fuller utilisation of those components of the equipment
I quip
cost, which remain fixed over all degrees of plant utilisa-

tion, (e.g. the cost of hand tools and general equipment).

b) The decrease in the per unit cost of electric fencing wire

which is associated with increases in herd size.

Between »lant sizes, the cost reductions arise from:

i)  The costs of certain items of equipment, vhich do not vary
over the complete range of herd sizes studied, (e.g.
crescent spanners, grease gcun, hydraulic jack, diesel

tank).

ii) A more favourable ratio of cows to certain items of equip-
nent which characterises the larger plant sizes (e.g.
- certain tools including axes, saws, hayforks, drench
guns, etc.).
iii) The decline in the per unit electric fence wire require-

ment, noted above.

fherefore both between and within plant sizes, proportionality

relationships are responsible for the cost reductions.

7.3 PR UNIT TOTAL INVESTMENT REQUIREMENTS AND ESTIMATED "MARKET VALUE"
QY TH#E REPRESENTATIVE A ’

Figures 7.13 and 7.14 show the per unit total investment requirements

and the per unit estimated "market values" of the representative farms.

Within each subclass, the per unit investment requirements and
estimated "market values" decline continuously as the degree of plant

utilisation increases.



In both cases, relative to plant =i:se one, cost advantages accrue
to all other nlant sizes, over specific ranges of herd sizes. Further,
(in both cases), for plant sizes two to rive, f'or compsrable subclasse:
and degrees of plant utilisation, the w mitude of the cost reductions
increase as one moves from plant size lLwo to plant size five. The maxi-
mum per wiit investment regquirement iz thvrefore recorded at the start
point of plant size one subclass (c), bring 1,094 dollars and the mini-
mum per unit investment requirement corresponds to the cut-of'f point of
plant size five subclass (c), being 54¢ dollars. Similarly, the
maximum per unit estimated '"murket value" is observed at the start point
of plant size one, subclass (c¢), being 0 dollars, and the minimum,

471 dollurs, is recorded at the cut-off point of plant size five sub-

class (c).

T.4 PR UNIT ANNUAL CASH COSTS

The per uwnit annual cash costs are fivided into three categories:

&) Category I : Cash costs which remain constant over the
complete range of herd sizes studied.
o) tategory II : Cash costs wiich are a funciion of herd size.

Q
~—

= s ¥ . o] I o, P o 3 1
Catezory III : vasn costs wairh are a function of both plant

and herd size.

Category I

Included in Category I are the follnwing items of expenditure:

a) Animal health;
b)  Feed;
c) Weed and pest control;

d) Fertiliser;

In the case of animal health costs :ind feed costs, minor variations
do occur (between herd sizes), because of slight variations in the
proportions of young stock required for replacement purposes. These
variations arise because the numbers of young stock required (as calculated
in the livestock reconciliation schedule) are expressed as integers.
In the case of weed and pest control cosls and fertiliser costs, no such
variations are evidenced, as the expendilure is expressed as a function
of the number of acres. The per unit couts of animal health and feed

therefore approximate 4.29% and 5.50 dollars respectively. The per unit
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costs of weed and pest control and fertiliser are 0.18 dollars and 3.66

dollars respectively.

Category II

Included in Category II are the following items of expenditure:

a) Breeding expenses;
b) Administration;

c) Rates;

Breeding Expenses

curve AA' and curve BB' of Figure T7.15 show the per unit costs of
artificial breeding and herd testing respectively according to herd size.
''he per unit costs of artificial breeding decline as herd size increuases
from 1.17 dollars per cow when the herd size is 60 cows to 0.96 dollars
per cow when a herd size of 600 cows is reached. The decline, however,

. . 1 . ey
is not continuous 2_/ as particular values apply to specific ranges of

herd sizes. The cost reductions indicated by Curve AA' are a con-
sequence of the graduated system of charging employed. Similarly, the

per unit costs of herd testing decline by 0.20 dollars over the complete
range of herd sizes studied. Such a cost reduction results because of
the charging of a herd fee which remains constant irrespective of herd

size.

Administration

'he relationship between the per unit costs of administration and
herd size are shown by the Curve AA' of Figure 7.16. Curve AA' shows
that over the complete range of herd sizes studied, the per unit cost
decrihes continuously as herd size increases from a maximum value of
3.05 dollars (60 cows) to a minimum of 0.47 dollars (600 cows). Such

a continuous decline in the per unit cost is due to:

a) ‘The decrease in the per unit accountancy fee which is

21. The per unit costs do not decline continuously:
i) Because of slight variations in the proportion of cows
artificially inseminated, due to the number of cows to be
inseminated being expressed as integers.

ii)  The per unit costs are only taken to two decimal places.
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associated with increases in herd size. ——/

b) Certain components of the administration cost remain
constant over the complete ran;:» of herd sizes studied
(e.g. rural delivery fee, journal subscriptions, postages

and tolls).

Rates

The relationship between herd size nnd the per unit expenditure on
rates is shown by the curve AA' of ¥Figure 7.17. Over the range of herd
sizes studied, the per unit coust decline: continuously from 2.62 dollara

to 0.9% dollars. Such a decline is due fog

a) "ne continuous decline in the ;»r wnit price of land, which

-

icscompanies increases in herd cise.,

b) The continuous decline in the ratio of the unimproved value
per acre, to the purcnase price of land, which accompanies

increnses in herd size.

Category 111

Included in vategory III are tne following items of expenditure:

a) sasual and contract labour;
o) Permanent labour (wades);
c) Venhicle expenses;

d) Freight;

e) Insurance;

r) Dairy shed expenses;

g) Blectricity;

h) Repairs and maintenance;

Casual and Contract Labour

‘'he per unit costs of casual and contract labour, according to plant

end herd size are shown in Figure 7.18.

From Curve AA' it can be seen that in the case of plant size one,
over the initial range of herd sizes (i.©. 60 - 120 cows), the per unit

cost remains constant at 3.13 dollars per cow. Over this range of herd

22. Such decreases in per unit costs are due to accountancy fees being
expressed by a linear function, y = ax + b, where y = accountancy

fee, x = herd size and a and b are constants.
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sizes, charges are made for hay baling, hay loading and contract ferti-
liser ajpplication. For herd sizes in excess of 120 cows, the per unit
costs increase because of the employmen! of additional hay contractors 22/
and casual labour for repairs and maintenance viork. The segmented nature
of ‘urve AA' over the range of 120 - 136 cows, results from the (total)

cost of casual labour, varying discretely with herd size.

curve BB' representing plant size tvo consists of two straight line
segments. Up to and including @ herd «i..e of 188 cows, the per unit
cost is 2.97 dollars. Yor herds of 189 cows or more, the per unit cost
is 2.36 aollars. The difference in the per unit costs of the two seg-
ments is due to the inclusion in the cos'!s of the first segment, of the
cost of contract fertiliser application. (Both segments include the

costs of hay baling and hay loading.)

Surve o' representing plant size fhree, consists of three straight
line segments. Phie initial segment (i.~. 180 - 188 cows) includes the
costs of hay baling, hay loading anua con! ract fertilisexr ajpiication.

'he second segment (i.e. 189 - %00 cows) includes the costs of hay baling
and. hay loauing, wnile the third segment., includes the cost of hay loading
only. Plant sizes four and five are represented by tne curves D' and
sa' respectively. In votn cases, the only cost of relevance is the cost
of hay baling. Such a cost is relevant -nly up to and including a herd

size of 300 cows.

Permanent Lavour (Maces)

Migure 7.19 shows the relationsiip between the per unit costs of
0]
B . (213 B .
wages and plant and herd size. —*/ Yigure 7.19 shows that between plant
sizes for comiparable degrees of plant utilisation, cost advantages accrue

to the smallest plant size (i.e. plant sizme two).

Yor example, when the ratio of cows per labour unit is 60, the per

unit costs of wages for the four plant sires are:

Plant size two : 25.00 dollars

Plant size three 3%.5% dollars

2%5. 1i.e. For herd sizes of 121 cows or more, hay raking is performed by
contractors and for herds of 131 cows or more, contractors are
employed for hay mowing.

24. It should be noted that such an expense is not relevant to plant size

one.



Plant size four s 37.50 dotlars
Plant size five + 40.00 detilars

Similarly when the ratio of cows prr labour unit is 120, the per

unit cost of wages are:

Plant size two : 12.50 dollars
16.66 dollars
18.75 dollars
Plant size five : 20.00 dollars

iant size three

Plant size four

The increasing per unit cost of warws, for comperable degrees of

vlant utilisation, as one moves from pl:mt size two to plant size five,

is a reflection of the fact that the per unit opportunity cost of the
farm operator's lavour declines from plont size two to plant size five.

. . , 25/ e s R
he per unit total ladbour cost —2/ is f+r comparable degrees of plant

utilisation constant between the four plant sizes. Consequently, for
any given degree of plant utilisation, 'he per unit cost of wages

increases from plant size two to plant «ize five.

Vehicle lixpenses

'"he per wnit costs of vehicle expenses according to plant size and
herd size are ghown in igure 7.20. "or all plant sizes, the curve
descrioing the relationship consiusts of two or more segments. WWithin
each of the secments comprising a curve, the per unit cost declines as

herd size increases.

In the case of plant size one, the per unit cost declines steadily
until a herd size of 120 cows 1is reacheti. ‘"hereafter it declines
rapidly, reaching a minimum at a herd size of 136 cows. The rapid
decline is due to contractors being employed for certain haymaking

operations.

The per unit costs of the plant siw~ two farms decline from an
initial 0.7Y dollars per cow (120 cows) to 0.75 dollars at a herd size
of 188 cows. At a herd size of 18Y cows, the cost increases to 0.80
dollars per cow due to the introduction »f a fertiliser distributor,
and thereafter declines slightly to 0.79 dollars per cow when a herd

size of 240 cows is reached.

25. ‘The term 'total labour cost' in this context means that the total
cash cost for wages be considered in conjunction with the imputed

opportunity cost of the farm operator's labour.
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vurve which represents plant

ments. The initial segment (180

188 cows)

i »e three consists of three seg-

applies to those farms,

the machinery complement of which does not include a fertiliser distri-

butor, nor a hay baler. The

to those farms, the machinery complemen!

distributor but does not include a hay

second seprient (189

300 cows) applies

~

of wnich includes a fertiliser

brler. The third segment (301 -

560 cows) applies to those farms, the mchinery complements of which,

contain both a fertiliser distributor an't a hay baler.

unit cost of the plant size threc

188 cows.

farms

The effect of adding adaitional implements

The lowest per
ig recorded at a herd size of

to the complements

of machinery is to cause the per unit conts of herd sizes of 189 cows or

more to be
188 cows.

greater than those pertaining

to herd sizes of 180 cows -

Similarly curves DD' and KE' repre«rniing plant sizes four and five
respectively, consist of two segments Tai both cases, trhe initial
segment applies to those farms, the .acliinery complement of which, does
not include a hay beler and the second :~yment applies te those farms,
the machinery complement of which does include a hay baler. In both
cases, the lowest per unit costs are recorded by those farms with a herd

-
size of 300 ccws <

Witiiin each segment of each curve, 'he decline in the per unit cost
with ircreazses in herd sizc, is due to lir registration costs of the
vehicles (for the plant size in question) remaining constant over the

of herd sizes relevant to

raange

)

sizes, Figure 7.20 shows that relative

cost advantages accrue to
cows exceed 120.

the per unit costs

on farms of the three smaller plant sizec«.

per unit costs on the plant

a)

segnent

Farther, for comparable degrees

are higher on the plant

size four and five farms

in question. Setween plant

to all other representative farms,

those plant si~ e one farms, where the nunmter of

of plant utilisation,
size four and five farms, than
The reasons for the higher

are:

The per unit hours of tractor rmperation, increase on the
y

The author omitted a charge for car expenses.

If it is assumed tha

100 dollars per annum is allowed fur car expenses on each of the

representative farms,

are markedly altered.

then the rei:

tionships shovn in Figure 7.20
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t

In this cas~, the highest per.unit cost occurs

at the start point of the plant siz~ one farms (2.53 dollars per cow)

and the lowest on the

cows (1.14 dollars per cow). .

plant size three farms with a herd size of 300
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farms of the larger plant sizes, because the farm tractors

are used for spreading fertiliner, hay loading and hay baling.

b) The addition of a hay baler to the machinery complement, not
only increases the per unit hours of tractor operation out

also increascs the hourly cost of tracter operation. This

when operating a baler is grenler than that required when
operatir.g all other irplementr. Further the per unit costs

also increase vecause o the nliition of the cost of baling

twine.
c) ’ie increase in per unit hours ¢of tractor operatvion due to the
introduction ¢f hay bulers, fertiliser distributors and hay

5

loacders is also accompanied by an increase in the per unit

hours tractors are used for trrusportation purposes (i.e.

“hacking").

The per unit cost of freight takes u two valuzs ove

21
ct
™
H
a
2
L.
e}
o
A

» to an'l including

(&}

57/
off 188 cowisl, the fredghts cost approximmates C.72 collars per cow,

wiile on farms with a herd size of 189 wiin or more, the freight cost ig

avout 0.67 doliars per cov. The variation is due to a slight difference
in tne cost (per ton) o transgorting frrtiliser. (The charge made for

transporting flertidliger by bulk fertiliwer contractors is slaghtly

Sreater than the charge made by transpor! contractors.)

Tasurance
L0S IR SIS,

The per unit insurance costs according to plant and herd size are

shown in Figure 7.21.

Within each of the three suobclasses associated with each plant size,
the per unit cost of insurance decrease: ns the degree of plant utilisation
increases. Althouszh the decreases in jer unit costs are shown in Figure
T7.21 as occurrirng continuously, in fact, such a trend is interrupted over

specific ranges of herd sizes, due to alterations in those premiums which

27. Slight variations do occur between herd sizes in the per unit costs of
transgorting stock to and from the place of grazing. This as noted
earlier is due to slight variations between herd sizes in the pro-
portions of young stock required, resulting from expressing the numbers

of young stock required as integers.
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vary discretely with herd size. Data concerning such variations was not

obtained due to the excessive amount of computing time required to obinin it.
JE (] 1

Such decreases arise from proportinnality relationships. For

a) ‘"he insurance premiums poid for certain resources, remain
constant over the complete ran;,» of herd sizes pertaining
to each subclass (e.g- premiure of dwelling(s), tractor(s),

b) Certain premiums increase cont iicusly as herd size increases

L(C}

Lut such increases cccur at a recreasing rate, (e.g. premiums

(o]

for general eguipment and in nvme cases, farm dairies.)

c) Tre premiums pald “or certain resources vary discretely with
herd size. Alvhicugnh minor variations dc occur over

g to fn11 as herd size increases,

heds).

ranges of herd sizes, the overall trend is for these
it

e
iu

(e.g. premiums* for barns and implement

w

Between plant sizes over the complete range of herd sizes szudied,

o
the maximum per wnit cost is recorded at Lhe start point of plant size
T en - R 5 Ty > 4 S s 2 E S e My o~ - 9
one, subclass (c), where the per unit cc % is 2.23% cdollars. The mini-
o H < - < e 207n) = ra ~ o 4 e h . o -
mnum value 1s recoraaed at tne cubt-ci'f noirh of plant size five, subclass
3 3 . e ) P T T e -
(c), where the per unit cost is 0.85 dollars. It should ve noted ithat
LR _ o - ‘ 1 _ Lo . s — \ . 1 )
relative $e the cut-cf! point of plant miae cne subclass (¢}, Wwith chne
ne/
o + 3 89 B ANl Py Ay TS A ® e ) 3 o~ ~
exception, cost reductions over spen fic ranges of nerd sizes accrue

oniy to particular subciasces of each of btne four (larger) piant sizes.
Murther the magnitude of such cost reductions is small. For example,
r unit cost at the cut-off point of plant size five subclass (c)

les

dollars, while at the cut-off point of plant size one, subcla

v}
0
O
.

¢t T @
\J

he per unit cost is 0.99 dollars, n difference of 0.14 dollars per
covi. In this context, it should be reslised that althocugh the proportion-
ality relationships previously discussed tend to give cost advantages to
the larger plant and herd sizes, these are offset to some extent, by the
necessity for the farms of plant sizes two to five to pay a workers'
compensation insurance premium. For cemparable degrees of plant utilisa-

tion, betwesn plant sizes two to five, the per unit cost of this premium

28. The exception is plant size five.
29. i.e. Subclasses (b) and (c) of plant sizes two, three and four.

Subclasses (a), (b) and (c) of plant size five.
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increases as one noves from plant size two to plant size five due to the

per unit increase in the cost of wages.

Figure 7.22 shows the way in which 'he per unit dairy shed expenses

vary according to piant size and herd sine.

Pigure 7.22 snows that within each of the three subclasses associated
with each plant size, tne trend is for the per unit costs of dairy shed
expenses to decrease as herd size incren:es. In only four cases do the

N
per unit costs cecline continuously as hord size increases. 22/ In the
case of the other per unit cost curves, thie trend towards a continuous
.decline in the per wnit costwith increa:ns in herd size, is interrupted
over specific ranges of herd sizes for the following reasons. First, in
the case of the five subclass (a) per unit cost curves, and the four sub-
class (b) per unit cost curves, (i.e. ol' plant sizes two to five), the
total cost of inflations varies discret«ly with herd size. Second, the
"interruption'" in the trend itowards a counbinuous decline in per unit costs
with increases in herd size, of ail the per unit cost curves of plant
sizes thnree and four is due to the total cost of detergent varying dis-

cretely witnh herd size.

The nature of the per unit cost curves is due to:

a) Within each subclass of each plant size, the costs of claw
rubvers, milk and air droppers, and dairy shed brushes

remiins constant over «ll degroes of plant utilisation.

b) Within certain subclasses, the costs of deterzent and
inflations rermains constant over all degrees of plant
utilisation. In the other suhclasses where the costs
of detergent and inflations vnry discretely with herd
size, the per unit costs of detergent and inflations are
lower at the cut-off point, thnn at the start point despite

the discrete variation.

50. The four cases are the per unit cost curves of:
i) Plant size one subclass (b);
ii) 'Plant size one subclass (c¢);
. iii) Plant size two subclass (¢);

iv)  Plant size five subclass (c);
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c) The cost of an annual milking machine check remains constant

over the complete range of herl sizes studied.

a) As it is assumed within each rmibclass, that the time the
milking machines are operated l'or cleaning purposes, does
not vary according to herd siz, the quantity (and hence cost)
of the rotary pump oil conswne:i for this purpose remains

constant over all degrees of plant utilisation.

All four sources of cost reauctions can bhe described as arising from
proportionality relationships. Further, within each plant size, the

ner 1nit costs at the cut-off points increase as one moves from subclass
(a) to subclass (c). Relative to the , lant size one farms, cost reduct-
ions accrue over specific ranges of herd sizes, to all three subclasses
of each of the four larger plant sizes. In the case of plant sizes two
to five, for comparavle subclasses and degrees of plant utilisation, the
cereral trend is for the magnitude of the per unit cost reduction to
increase from plant size two to plant sive five. Consequently the lowest

t cost is recorded at the cut-off point of plant size five sub-

The per unit costs of electricity occording to plant size and herd

3ive are shown in Miguire T.735.

2

Yithin each of the three subclusues nsgociated with each nlant siue,
the overail trend is for the per wnit cot to Jdecline as the degree of
olant wtilisation increases. Minor distnrbances over spacific ranges
of herd sizes do occur in some per unib cost curves,due to the intro-

duction of refrigeration wnits, in place cleaning devices and an increase

in the quantity of hot water required for cleaning the bulk milk vats.

Within each subclass, the following proportionality relationships
contribute to the trend towards a decline in the per unit cost with

increases in herd size.

a) In the case of plant sizes one, two and five, the number
(and hence cost) of wits required for hot water heating
remains constant over the complete range of herd sizes.

The number (and hence cost) of mnits required for hot water
heating for plant sizes three ~nd four, varies discretely

with herd size. The effect of this discrete variation is
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to interrupt the continuous d-cline in the per unit kwh
requirements over a small range of herd sizes. Advantages
arising from proportionality relationships still accrue to

the larger nherd sizes of each subclass, however.

Similarly, the number of and ¢ost of wnits, required to
initially heat the contents of the feat washer cylinders,

remains ccnstant over all degro~es of plant utilisation.

Ffor plant sizes three to five, the number of units required
aanually to operate the in place cleaning devices, remains
constant over all degrees of plant utilisation. In place
cleaning devices are added to the complement of electrical
equipment of plant size two forias when the herd size exceeds
176 cows. Over the range of 177 - 240 cows, cost reductions
arise from proportionality rel:tionships because the annual
requirement of units by the in place cleaning devices is

assumed to remain constant.

The expression waich is used to derive the number of units
required by the refrigeration 'mits expresses the required
rnumoer of units as a function nf the volume of milk
produced per miiking, the regnired reduction in temperature,
and the dimensions of the bulk milk vat. As the size of
bulk milk vat varies discretely with nerd size, it follows
that within herd sizes of a given vat size, cost reductions
will result as herd size increnses.

Within each subclass, the number of units required annually

to operate the milking machines for cleaning purposes,

remains constant over all degrres of plant utilisation.

Within each subclass, pecuniary economies are also responsible for

the trend towards a decline in the per unit cost of electricity as herd

size increases. As herd size increases within a subclass, proportion-

ately more él/ of the total units used for water pumping, lighting,

operating milking machines, effluent disposal units and in place cleaning

devices are-charged at the lower rate. It should also be realised that

proportionality relationships exist which give rise to per unit cost

increases within a subclass, as herd size increases. Regression

5.

This assumes of course that the total number of units used per period

by these appliances initially (i.e. at the start point of the sub-

class in question), is such that the differential system of charging

can be employed.



equations are used to determine the numbor of units required for water
pumping and for the disposal of farm dairy effluent. The regression

LN
eguations are such 25/ that the per unil requirements of kwh for water
pumping and for the disposal of effluent':, increase continuously with
increases in herd size. However, the magnitude of such increases is
small and is outweigned by the cost redu~itions arising from the proportion-

ality relationships and the pecuniary e« nomies discussed earlier.

Betwren plant sizes relative to plont sivze one, with two exceptions,

cost rednctions accrue to all the suvel: s of tre other plant sizes

over apecific ranres of nerd sizes desjpilts Lhe fact that the electricity
costs ol the farms of plant sizes two to tive include additional charyo:n
for refviyeration units and in place cleoning devices. "he two excep!inns

are plont sizes four and [{ive supclazns (») vhere cost reductions accruo

over the complete range of nherd sizes v levanl Lo each sutclass. Within
each plant size, the lowest per wunib cor b iy recorded at the cut-off

P , - , Pt .
voint of subclass (a). Kor comparavle ~nl-off points the per unit
cost deciines as onc moves from plant sie one to plant size Iive. Con-

sequently the lowest per unit cost is rocorded at the cut-off point of
plant size five subclass (a). Proportionality reletionshi

i
responsivle for the itrend towarus lower por unit costs in the larger

nlant sizes. For example:

i) The quantity of hot water required per milking for
milk room is 10 gallons, irres, ective of farm dairy (and
nilking machine) size. The por unit quantity of
water (for the milk rcom) is therefore a minimum at a

5 o

herd size of 600 cows.

ii) '"The daily requirement of the in place cleaning devices,
is set at 0.0465 kwh per day irrespective of herd size.
Such an assumption also favours the farms with a herd

size of 6C0O cows.

iii)  The quantity of hot water required for cleaning the bulk
milk vat varies discretely with herd size. This again
favours farms of the largest herd size, as at this herd
size, the per unit quantity of hot water required for

vat cleaning is a minimum.

32. The regression equations are of the form: y = ax - b, where y =
number of wunits (i.e. kwh), x = herd size and a and b are constant:.

53. '"There are three series of comparable cut-off points. They are the
five subclass (a) cut-off points, the five subclass (b) cut-off points

and the five subclass (c) cut-off points.



iv)

vi)

vii)

viii)
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Cost reductions accrue to the larger plant sizes in certain
circumstances 4 because as the size of milking machines
is increased, the number of units require to operate the

milking machine per set of cups, falls.

The number of units required to initially heat the contents
of the teat washer cylinder varies discretely with the size
of farm dairy (i.e. subclass). Therefore within farms of
the same teat washer cylindar nize, cost reductions accrue

to the farms of largest herd «ize.

As the size of farm dairy increases, the ratio of the number
of electric lights to the numbrr of sets of cups falls. This
relationship arises because thr number of lights installed
in the milk rcom and vat stand, entry exit/draugAting area
and circular yard remain constant irrespective of farm dairy

size.

The exogression for deriving the number of kwh required uj
< 9 A

X "rif 4l its expre.es tl aing f kwh as
the refrigeration units P ©3 the numover of n as a
‘unction of the i f miik produced per milking, th
function o 1¢ volwme of milk produced per milking, the
required decline in temperatur. and the dimensions of the
ulk milk vat. arther as val giz ari ilscretel;
bulk milk vat Farthe s val ¢ize varies discretely

with hnerd siuse, that part of tire expression which is a

]

function of the dimensions of the vat, also varies dis-
crevely witnh herd size. Cost advantages do accrue,

because of a general trend for that part of expression
wiich is a funciion of the dimensions of the milk vat, when
expressed on a per cow basis, to decline as herd size

increases.

In the case ol water pumping and the disposal of effluent
wastes, the per unit requirements of kwh increase con-
tinuously as herd size increasers. This, as discussed earlier

is due to the use of regression equations.

Finally pecuniary economies are also realised which give cost

advantages to the largest plant sizes and herd sizes.

Repairs and Maintenance

The per unit repairs and maintenancr costs according to plant and

herd size are shown in Figure 7.24.
34. Advantages accrue up to and including a 30 aside herringbone. '
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Within each of the three subclasses of each plant size, the per
wnit repairs and maintenance cost decrenses as herd size increases.
Although the per unit cost curves shown in Figure 7.24 show the per
unit costs as decreasing continuously with increases in plant utilisation,
in fact, the continuous cost reductions nre interrupted over specific
ranges of herd sizes due to the introduction of fertiliser distributors

and hay balers, and changes in such factors such as the width of famm

races, the area of implement sheds and the cost of certain components
of the farm dairy, at sgpecilic herd siurs. Data concerning such

interruptions were not obtained, however, due to the excessive amount of

computing time required to ootain it.

Within each subclass, the decline in the per unit cost is due to the

ZE
repairs and maintenance cost of a number of resources < being assessed
as a percentage of the original iavestmont cost. Consequently for

these resources, the per unit repairs ana maintenance cost, parallels

the original per wnit iwestment costs shown in Iigure 7.13.

The per unit machinery repairs and maintenance costs, however, vary
discretely witn nerd size. Over the ranygre of nerd sizes appropriate to
vlant size one, three values are relevanl, Comparable figures for the

other plant sizes are: plant sizes two, Jour and five - two values,

plant size threc - threc values. Only in the case ol plant size one do
the per wnit costs decline «s nerd size iacreases. In the case of plant

sizes two to five, the increases in the joer unit ccosts are small and are
outweilghed ®y the decreases froi those rescurces, the repairs and nain-

tenance cost of which, narallels the ori;inal per unit investment cost.

The effect of compensating for the increased race stocking rate,
which accompanies increases in herd siz~, 1s to cause the per unit repairs
and maintenance cost (of farm races) to remain constant over the complete

range of herd sizes studied.

Relative to plant size one, cost rediuctions accrue to all subclasses
of the other plant sizes over gspecific rrnges of herd sizes. Between
plant sizes two to five for comparable subclasses and degrees of plant
utilisation, the per unit cost decreases from plant size two to plant
size five. The lowest per unit cost is recorded at the cut-

off point of plant size five subclass (c¢).

35. e.g. Buildings, water reticulation systems, effluent disposal systems.
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‘7.5 PLR UNTT ANNUAL NON-CASH COSTS

Depreciation Costs

'

Figure 7.25 shows the per unit depreociation costs according to plant

and herd size.

Within each subclass, the general ftrend is for the per unit costs to
decline as herd size increases. However, the declines in the per unit
cost do not occur continuously as herd «ize increases. "Minor variations"

occur due to:

a) 'he initial investment cost of certain resources varies
discretvely with herd siue e.i;. barns, implement sheds
) ) )

milking equipment, effluent disposal pumps, water pumps, etc.)

b)  “he introduction at specific herd sizes of fertiliser

distributors and nay balers.

c)-. The trernd towards the per unil cost of farm dairies declining

continuously with herd size being interrupted over specific

B A B P o R TR o= o LR oL
L slzeés ana ranges 01 NexXd slzes over wnichh variavions

¢ue to the reasons noted above oceur, were not collected due wo the

G et i O S T . i e Fydoa s S S S
ating time required to obtain it. It is

o~

excessive amount of com

s
i

{

interestins to note that the per wnit cost curve of plant size five,
subclass (a) lies below that of plant sine four subclass (c), over the
entire range of herd sizes common to botlh subclasses. For a given herd
size, this is due to the decrease in the per unit costs of the farm dairy
and milking equipment of plant size five subclass (a), being of sufficient
magnitude to offset the slightly lower per unit costs of machinery,

2
implement shed and dwellings of plant size four subclass (c). &

36, e.3. At a herd size of %00 cows, the per unit depreciation cost for
dwellings is:
i) Plant size four subclass (c) : 0.30 dollars;

ii) Plant size five subclass (a) : 0.35 dollars;

The per unit depreciation costs for farm dairies and milking equipment are

i) Plant size four subclass (c) : 1.29 dollars;
ii) Plant size five subclass (a) : 1.22 dollars;
The per unit machinery depreciation cost of plant size five subclass (a)

is 0.14 cents greater than that of plant size four subclass (c).
Similarly, the per unit implement shed depreciation cost for plant size
,on ) .

five is 0.11 cents greater than that of plant size four.
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Relative to the plant size one farms, cost advantages are realised
over specific ranges of herd sizes by all other subclasses. The minimum

value is recorded at the cut-off point of plant size five subclass (c).

Interest
" , . "o B 57 ;
figure 7.20 showe thnc per unit interest costs according to plant
size and herd size. As the interest co.:t has been assessed as a per-

: - . 8
cenvage of the total investment costs of the two groups of resources,

R

Figure 7.26 parallels Figure 7.13.  From Pigure 7.26, it can be seen that:

a) Relative to the farms of »nlant size one, cost advantages
accrue to all other subclasses over specific ranges of

herd sizes.

b) In the case of plant sizes two to five, for comparable sub-

A7
ciasses and degrees of plant utilisation, the magnitude of

the cost reductiun increases {rum plant size two to plant

s
o

size five.

c) ‘fhe maximum per unit cost is recorded at the start point of
. \ g . : o
plant size one subclass (c¢) amdi the minimum at the cut-off
point of plant size five subcla.s (o).

1

arm Onerator's Labour

‘The opportunity cost of the farm oprrator's lasour is assessed as
5,000 doilers per annum over the complele range of herd sizes studied.
2he per wait cost of the farm operator's labour, therefore, deciines
continhously with increases in herd size, from a maximum of 50 dollars in
the case of a 60 cow herd, to five dollar:; when a herd size of 600 cows

is reacheua.

Yarm Operator's Management

The opportunity cost of the farm oprrator's management is assessed

as six per cent of the gross farm income.

3T7T. The interest rates used in the assesiment of the interest charges are:
Group One resources : 6 per cent;
Group Two resources : 7 per cent;
38. These two interest rates were decided upon by the author after dis-
cussions with the representatives of a number of credit agencies.
The two rates approximate the interest rates a farm operator would
have to pay, if creait was used to purchase the two groups of

resources in guestion.
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Figures 7.27 and 7.28 show the total opportunity cost of the farm
operator's management, according to plant and herd size when the milkfat
price is 3% cents per pouna. Figure 7.27 shows the relationships when
the level of milkfat production per cow remains constant cover the complete
range of herd sizes studied, while Figure 7.28 shows the relationships
when the level of milikfat production per cow is a function of plant and

nerd size.

Figures 7.27 and 7.28 show that within each subclass, the opportunity
cost of the farm operator's management rises as the degree of plant
utvilisation increases and so the maximun value is recorded at the cut-off
point. vithin each plant size, thne maximum value is recorded at cut-off
point of subclass (c). or comparable cut-ofi points, the opportunity
cost increases from plant size one to plant size five. vonsequently
the highecst opportunity cost is recorded at the cut-oiff point of plant

size five subclass (c).

7.0 BER UNIE BOSES OF 15 FTVE 1OPAL QBT CONCIHRAS

Patal Oosh (A)

Figure 7.29 shows the per unit costs of ‘fotal Cost (A) 22/ according

to plant &and herd size.

With the exception of the per unit cost curve of plant size one sub-
class {(c), within each subclass, the per unit costs of Total Cost (A)
decline as the degree of plant utilisation increases. In the case of
the per unit cost curve of plant size one subclass (c), the minimum per
unit cost is recorded at a herd size of 120 cows - the per unit cost
curve is therefore "u' shaped. ﬁQ/ Between plant sizes, for comparable
cut-off points, the per unit cost increases as one moves from plant size
one to plant size five. This is due to the per unit cost of wages (at
comparable cut-off points) increasing as one moves from plant size one
to plant size five and being of sufficient magnitude to offset all other

cash cost decreases.

For example, the total per unit cashcosts (excluding labour) at the

cut-off point of plant size one subclass (c) are 36.46 dollars. The

39. i.e. 'Total cash costs.

40. The '"u" shape is due to the increase in the per unit costs of casual
and contract labour at a herd size of 136 cows (relative to a herd
size of 120 cows), being of suftficient magnitude to offset the per

unit decreases in the other cash costs.
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per unit cost of employed 1labour is zero. Therefore the total per unit
cash costs are 36.46 dollars. Comparable figures for the other plant

sizes are:

Plant size two subclass (c): Per unit cash costs excluding
labour %2.20 dollars

Per unit employed labour costs 12.50 dollars

Per unit Total Cost (A) 44.70 dollars

Plant size three subclass (c): Jer unit cash costs excluding
labour 29.98 dollars

Per unit cmployed labour costs 16.66 dollars

Per unit 'fotal Cost (A) 46.64 dollars

Plant size four subclass (c): Per unit ~nsh costs excluding

labour 28.58 dollars
Per wnit ¢mployed labour costs 18.75 dollars
Per Unit "'otal Cost (4) 47.%% dollars

Plant size five subclass {c¢): Per unit cash costs excluding
labcur 27.94 dollars

Per unit employed labour costs 20.00 dollars

Per unit ‘lotal Cost (4) 47.94 dollars

Figure 7.30 shows the per unit costs of Total lost (B) according to

i

plant and herd size.

viith the exception of the per wnit cost curve of plant size one sub-
class (c), within all subclasses, the per unit cost declines as the
cegree of Hlant utilisation increases. The per unit cost curve of plant
size one subclass (c) is again "u" shaped, the lowest per unit cost

being recorded at a herd size of 130 cows.

A comparison of the data relating to comparable cut-off points,
indicates that the per unit costs increase as one moves from plant size
one to plant size five. The reason for this is that relative to plant
size one, for comparable cut-off points, lower per unit depreciation
costs are recorded at the cut-off points of plant sizes two to five.
Such declines, however, are not of sufficient magnitude to offset the

increasing per unit cash.costs discussed earlier.
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For example at the cut-off point of plant size one subclass (c),
the per unit cash costs are 36.46 dollars. T'he per unit depreciation
costs are 5.26 dollars. ‘'he per unit T'otal Cost (B) costs are there-

fore 39Y.72 doliars.
Comparable figures for the other plant sizes are:

Plant size two subclass (c) : Per unit Total Cost (A) 44,70 dollars

Per unit depreciation cost : 2.50 dollars
47.30 dollars

Per unit ‘‘octal Cost (B)

Plant size three subclass (c): Per unit Total Cost (A) 46.64 dollars

Per unit deprecistion cost : 2.95 dollars

Per unit Total Cost (B) : 49.59 dollars

47.%% dollars

2.79 dollars
50.12 dollars

Plant size four subclass (¢) : Per unit Total Cost (A)

.

Per unit depreciation cost

-

Per unit Toizl sost (3)

Plant size five subclass {c) : Per unit WYotal Uost (&) : 47.94 dollars

Per unit depreciavion cost 2.40 dollars

dollars

()
(D)
N
~

Per unit Total Vost (B)

meeal Goeh (2}

Migure 7.51 shows tne per unit costs of Total Uost (C) according to

plant size and herd size.

rigure 7.5l shows that within each subclass the per unit cost declines
as the degree of plant utilisation incre«ses. Between plant sizes, a
comparison of the per unit costs o1 comparable cut-off points indicates
that the per unit costs increase from plant size one to plant size three
and then decline slightly as one moves from plant size three to plant

size five.

The reason tfor this is that as ohe moves from plant size one to plant
size five (for comparable cut-off points), the per unit interest cost
declines. In the case of plant sizes two and three (relative to plant
size one), such declines are not of sufficient magnitude to offset the
increased per unit costs of Total Cost (B) discussed earlier and con-

sequently, the per unit costs of Total Cost (C) increase. However, in the



case of plant sizes four and five (relative to plant size three), the
declines are of sufficient magnitude to offset the increases in the per
unit costs of Total Cost (B) and hence the per unit costs of Total Cost

(¢) decline.

For example, the per unit cost of Wotal Cost (B) at the cut-off
point of plant size one, subclass (c) is %9.72 dollars. The per unit
interest cost is 42.63% dollars. ''he per unit cost of Total Cost (C)
is therefore 82.3%5 dollars. Comparable figures for the other plant

sizes are:
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Plant size two subclass (c) : Per unit Yotal Cost (B) : 47.70 dollars

Per unit interest cost

%9.5%0 dollars

Per unit Total Cost (C) : 86.60 dollars

Piant size three subclass (c) : Per unib Totel Cost (B) : 49.59 dolliars

Per unif interest cost : 37.54 dolilars

Per unit Jotal Cost ) : 87.13 doliars

Plant size four subclass (¢) : Per wnit Tuial Jost (3) : 50.12 dollars
Per unit interest cost : %5.86 dollars
Per unit Wotal Cost (L) : 65.98 dollars
Plant size five subclass (c) : Per unit Wotal Cost (B) : 5C.%4 dollars
Per unil, interest cost : 3%.79 dollars

GR
s
.

—
N

Per unit Total Uost (C)

Potal Bosh (D)

Iigure 7.32 shows the per unit costs of Total Cost (D) according to

plant and herd size.

Within each subclass, the per unit cost declines as the degree of
plant utilisation increases. Between plant sizes, the per unit costs
of comparable cut-off points decline as one moves from plant size one to
plant size five. This is due to the inclusion in “otal Cost (D) of the
opportunity cost of the farm operator's labour. such a cost as dis-
cussed in section 7.5 declines continuously as herd size increases, and
the declines are of sufficient magnitude to cause the per unit costs of
Total Cost (D), for comparable cut-off points, to fall as one moves from

plant size one to plant size five.

dollars
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¥Yor example, the per unit cost of Total Cost (C) at the cut-off point
of plant size one subclass (c) is 82.3% doliars. The per unit opportunity
cost of the operator's labour is 22.06 dollars. The per unit cost of
Potal Cost (D) is therefore 104.41 doliars. Comparable figures for the

otner plant sizes are:

Plant size two subclass (c) : Per unit Total Cost (C) : 806.60 dollars
Per unit cost of operator's : 12.50 dollars
labour
Per unit Total Cost (D) : 99.10 dollars
Plant size three subclass (c): Per unit Total Cost () : 87.13 dollars
Per unit cost of operator's
labour : 8.%% dollars
Yer wnit Yotal Cost (D) : 95.46 dollars
Plant size four subclass (c) : Per unit Total Cost (C) : 85.98 dollars

Per unit costv of operator's

labour : _6.25 doilars
Per unit ‘fotal vost (D) : 92.23 dollars
Plant size five subclass (c) : Per unii Yotal Cost () : 84.1% dollars

Per unit cost of operator's
labour 4 5.00 dollars

Per unit Total Jost (D) : 89.13 dollars

£y
Total ot (1)

Figures 7.%% and 7.54 show the per unit costs of Total Cost (E)

according to plant and herd size.

Figure 7.3%% shows the relationships when the level of milkfat
production per cow is consion.t over the complete range of herd and plant sizes
studied, while Iigure 7.34 shows the relationships when the level of

milkfat production per cow is a function of plant size and herd size.

Figures 7.5%5 and 7.34 show that i:e pattern of the per unit cost
curves is similar to those shown in Figure 7.%2 (i.e. the per unit cost

curves of Total Cost (u)). ‘'That is:

a) Within each subclass, the per unit cost decreases as the

degree of plant utilisation increases;



b) Between plant sizes, the per unit costs of comparable cut-off
points decrease as one moves from plant size one to plant

size five.

As the opportunity cost of the farin operator's management is assessed
at a percentage of gross farm income, it follows that when the level of
milkfat production ver cow remeins constant over the complefte range of

herd sizes studied, the per unit opportunity cost of the operator's

je
4]

mansgement remains constant. = vonsenquently, between plant sizes, for
comparable cut-oif points, the per unit costs decrease as one moves from
plant size one ‘to plant size five, because the per unit costs are
ostained by adding a constant sum to the per unit costs of Total Cost (D).
Hence the pattern of the per unit cost curves is similar to that of

Pigure 7.32.

vhen the level of milkf'av jroduction per cow varies with plant and
nerd size, the per unit opportwiity cost of the farm operator's management,
for coriparable cut-off points, decreases as one moves from plant size one
to plant size five. Consequently in this case, the trend noted in
Figure 7.%2 of declines in the per unit costs (i.e. Yotal Cost (D))for
comparavle cui-off points, as one moves f'rom plant size one to plant
size five is accentuated. 22 This is due tc the per unit costs, for
comparable cut-off pcints, as one moves trem plant size one to plant size
five, being obtained by adding a decreasing sum to the per unit costs of
‘fotal Cost (D

7.7 TFER UNIT GROSS FARM INCOME

i

Gross Xarm Income

Constant Milkfat Production per ow (33 cents per pound of milkfat)

when the level of milkfat production per cow is constant over the

complete range of herd sizes studied, the per unit gross farm income

41. Minor variations do occur, however, due to the number of cull stock
sold being expressed as integers.

42. 1i.e. Between plant sizes, for comparable cut-off points, the absolute
difference in the per unit costs increase when the per unit costs are
expressed in terms of Total Cost (E). For example, the absolute
difference in the per unit costs of plant size one subclass (c) and
plant size five subclass (c) when expressed in terms of Total Cost
(D) is 15.29 dollars. When expressed in terms of Total Cost (E) the

difference is 15.60 dollars.
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approximates 118 dollars per cow. (Minor variations between herd sizes

do occur due to the number of cull stock sold being expressed as integers.)

Variable Milkfat Production per Cow (33 cents per pound of milkfat).

FPigure 7.39 shows the per unit gross farm income, according to plant
size and herd size, when milkfat production per cow is a function of plant
size and herd size. Withain each plant nize, due to the 1.v:l of milkfat
produciion per cow vein; expressed in terms of a linear functicn,ﬁé/ the
per unit income aeclines &as herd size increases. The five per unit
gross farm income curves are rnot straight lines, due to minor variations
tetween herd sizes in the proportions ol cull stock solac. The per unit
gross farm incorie falls from a maximum of 148.60 dolliars in the case of
60 cow herds (plant size one) to 11%.40 dollars per cow in the case of

€00 cow herds (plant size five).

7.8 SUMMARY

In this gnanter, a detailed account has been given of the way in which
= b

the per unit costs of the various resources vary with chaages in plant and

*o
nerd size. The magriitude of the cost variations is indicated and the
mauner in which the variations arise discussed. ‘‘he results snow that

with few exceptions, cost adventages accrue to the farms of the larger
plant and herd sizes, reiative te plant siz: one farms, because of lowver
per unit resource cosvs. In most instances, the cost advantages arise

cecause of proportionality relationships.

43%. The linear functions are of the nature

Yy = b - ax
where y 1is the level of milkfat production per cow
x 1is the herd size

a and b are constants.



CEAPTER EIGHT

'‘THY CUST-SIZE AND PROFIT-5T/ZL RULATIONSHIPS

8.1 INTRUJUCTIUN

In this chaptver, the nature of the cost-size and profit-size

o5

In the first part of the chapter, ten series —l/ of short run
average cost curves and the corresponding long run average curves are
discussed. Both within and between subclasses, the ranges of herd
sizes and gross farm incomes, over wnicin continuous reductions in the
total cost ver wollar of gross income ocecur, are indicated.
he cost-size relaticaships are further examined when the output per
labour unit data of the representative farms, approximates those of

corresponding survey farms.

Ine second part of the chapter presents for each of the series of
saort run average cost curves, tne corresponding series —2/ of short
run net income curves; and for each of the ten long run average cost
curves, the corresponding long run net income curve. The nature of
the profit-size relationships are discuswed and the minimum herd size
and milkfat production recuired, for the entrepreneurial income of each
subclass to ve positive indicatead. ’

#inally, in the third part of .the chapter, a breakeven analysis
i’ the results is presented which aliows the effect of changes in the
assumptions of the analysis, upon the shape of the long run average cost

curves, to be studied.

The diagrams showing the series of cost and income curves discussed

in this chapter are shown in Appenaix D of Volume II.

il A series of short run average cost curves is the fifteen short run
average curves (one for each subclass) derived from one of the

five cost revenue ratios.

2. A series of short run net income curves is the fifteen short run

net income curves derived from one of the five net income figures.
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8.2 SHORT RUN AN LONG RUN AVERAGE COS1' CURVES

Introductory Comments

Short run and long run average cost curves are derived for five —é/
levels of milktat price. For any given level of milkfat
price, cost curves are constructed for two levels of milkfat production
per cow. First, cost curves are developed for the assumption that the
level of milkfat prouuction per cow remains constant irrespective of
plant and herd size, and second, cost curves are developed for the
assumption that the level of milkfat production per cow varies with
changes in plant and herd size. ¥inally, for any given milkfat price
and level of milkfat production per cow, {ive series of cost revenue
ratios (and hence five series of cost curves) are produced. Con-
sequently for any given level of miikfat price, ten series of snort run
average cost curves and ten long ran average cost curves are derived.

A diagrammatic representation of the ten long run average cost curves

associated with any given level of milkfat price is shown in iigure 8.1.

Figure 8.1 Diagrammatic Reupresentation of the ten L.R.A.C

associated with each milkfat price

Cost Revenue Ratio (1)
Cost Revenue Ratio (2)
Constant milkfat &——————— Cost Revenue Ratio (3)
ST SOl \\\\\\\\\~Cost Revenue Ratio (4)

Cost Revenue Ratio (5)

Milkfat price
Cost Revenue Ratio (1)

/ COSt Revenue Ratio (?)
Variable milkfat Cost Revenue Ratio (3)

per cow

Cost Revenue Ratio (4)

Cost Revenue Ratio (5)

For simplicity, details of the ten long run average cost curves

are presented for only one level of milkfat price; 33 cents per pound

of milkfat. 4 This price is chosen as it is thought to approximate the

3. The five levels of milkfat price are: 25, 27.5, 30, 33 and 35
cents per pound of milkfat. ‘

4. Data concerning the long run average cost curves for the other four levels
of mi%kfat price (i.e. as mentioned above) are lodged in the Farm

Management Department, Massey University and are available on request.
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price which would be paid to dairy farmers in the lManawatu, in the
1970/71 dairying season. All cost curves presented in this chapter,
are vased upon an interest rate for the Group One resources of six per

cent and an interest rate of seven per cent for the Group Two resources.

8.3 GHURY BUN AND LONG RUN AVERAGH J0OSY CURVES - CONSTANT MILKFAT PER COW

1) Cost Curves derived from the First Series of Cost Revenue Ratios

Pigure 8.2 shows the fif'teen snort run average cost curves and the
long run average cost curve constructed from the first series of cost

revenue ratios.

Witnh one exception,—i/ the cost revenue ratios of all snort run
averaze cost curves, decline continuously as gross farm income increases.
Consequently, with one exception, the lowest cost revenue of each sub-

class is recorded at the cut-off point.

rfurther, for comparable cut-off points, the cost revenue ratios
increase as one moves from piant size one to plant size five. This is
due to the increase in the per unit costs of Total Cost (A) as one moves
from plant size one to plunt size five and the fact that per unit gross
farm income approximates 118 dollars per cow, over the complete range
of plant and herd sizes studied. As discussed in section 7.6, the
increase in the per unit costs of Total tost (A) is due to the increase
in the per unit cost of euployed labour bLeing of sufficient megnitude to

offset all other cash cost decreases.

In the case of plant sizes two to f'ive, within each of the three sub-
classes of each plant size, the cost revenue ratios cdecline as one moves
from the cut-off point of subclass {a) to the cut-off point of subclass
(c). Such a reduction 1s due to the decrease in the per unit costs of
Total Cost-(A). In the case of plant size one, however, the lowest cost
revenue ratio is recorded at the cut-off point of subclass (b). In the
case of plant size one subclass (c), the per unit increase in the costs
of casual and contract labour on farms of herd size in excess of 120 cows,
is of sufficient magnitude to offset all other cash cost decreases and
consequently the cost revenue ratio at the cut-off point is greater than

that at the cut-off point of subclass (b).

St The exception is the short run average cost curve of plant size one
subclass (c). The lowest cost revenue ratio of this particular short

run average cost curve is recorded at a herd size of 120 cows.
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As the resources which comprise the fixed plant are not continuously

ivisible, the long run average cost curve is segmented. It is important
to note that the long run average cost curve comprises segments of all
tifteen —9/ short run average cost curves. Thus each subclass of each
plant size, represents tne least cost wiy and hence most profitable way
of producing particular renges of gross farm incone. Although it is
not possicie to draw an envelope curve tangent to the short run average
cost curves, the znature of tne long run averzge cost curve can be

examined oy:

3

a) Jrawing a line which is tangent to the short run average
cost curve of plant size one subclass (a).

D

b) Extending such a 1ine through Lthe cut-off points of
comparable subclasses.

D

A line of this nature, will Tor the remainder of the discussion, be termed
& trace curve. In Xigure 8.2, the trace curve is drawn through the cut-
of{ points of subclass (c) and is represented by the line TC-1C'. The
trace curve in rigure 8.2 is ™u" shaped. The initial point is the

start point of tihe short run averase co:st curve of plent size one, sub-
elass (a), —i/ the low point is the low point of the short run average

cost curve of plant size one sudbclass (c¢) aad the final point is the

3

cut-off point of plant size five suoclass {c).

2) Cost Curves Derived from the Second Series of Cost Revenue Ratios

Figure 8.3% shows the short run everage cost curves and the long run
average cost curve constructed from the second series of cost revenue

ratios.

"Again with the exception of the short run average cost curve of

plant size one subclass (c), the cost revenue ratios of &all short run

6. For each of tne ten L.R.A.C. curves which can be drawn for each level

of milkfat price, the L.R.a.U. curve is segmented and comprises seg-

ments of all fifteen S.R.A.C. curves. Further in all cases, the

L.R.A.C. includes the entire S.R.A.C. curve of plant size one subclass (a).
fli.. In circumstances when a S.R.A.C. curve is "u" shaped, the line should

be drawn tangent to the low point of the S.R.A.C. curve in question

rather than through the cut-off point. The line should be such that

it traces out the shortest distance between comparable cut-off points.
8. For all trace curves, the initial point is the start point of plant

size one, subclass (a).
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average cost curves, decline continuously as gross farm income increases.

A comparison of the data relating to comparable cut-off points
indicates that the cost revenue ratios increasc as one moves from plant
size one to plant size five. The reason for the increase is that

although the per unit depreciation costs (for comparable cut-off points)

-

decline as one moves from plant size one to plant size five, such
decreases are not of sufiicient magnitude, to offset the per unit

. 4 T n - 2 A Al T

increases in %otal Cost (4). Consequently the per unit costs of Total

Cost (B) increase as one moves from plant size one to plant size five.

Again for plant sizes two to five, tne cost reveriue ratios decline
~ 5 ’ o n ’ e .
as one moves from subclass {a) to subclass (c). /This is due to the
decrease in the per unit costs of “Yotal Cost (B).) In the case of

plant size one, however, the lowest per unit cost i1s recorded at a herd

size of 130 cows, on the short run average cost curve of subclass (c).

The trace curve is again '"u" sheapea, the lowest point being the
low point of the short mw average cost curve of plant size one subclass

(¢}, and the final point being the cut-olf point of plant size five

0.

N \
subclass (c).

5) Cost Lurves Derived from the Third teries ¢f Cost Revenue Ratios

'

ne short run average cost curves ana the loag run average cost

i

[

curve based upon the third series of cost revenue ratios are shown in

Figure 8.4.

FYor all rifteen short run average cost curves; tiie cost revenue
ratios decline continuously as gross farm income increases, ane the
lowest pcint of each of the fifteern short run average cost curves

Q
corresponds tovhe cut-off point. —4/

A comparison of the cost revenue ratios relating to comparable cut-
off points reveals that the cost revenue ratios, increase as one moves
from plant size one to plant size three but then decline slightly, as
one moves from plant size three to plant size five. This is explained

by the fact that as orne moves from plant size one to plant size five,

Jls The short run average cost curves constructed from the fourth and
fifth series of cost revenue ratios are of a similar nature. That
is, for all short run average cost curves, the cost revenue ratios

decline continuously as the degree of plant utilisation increases.
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the per unit interest costs for comparable cut-off points declines.

" In the case of plant sizes two and three, relative to plant size one,
such declines are not of sufficient magnitude, to offset the per unit
increases in Total Cost (3). However, in the case of plant sizes

four and five, the decreases in the per unit interest costs, relative
to plant size taree, are of sufficient magnitude, to cause the per unit

osts of Total Cost (C) to deciine as one moves from plant size three

Q
7]

to plant size five.

All three cut-oif poinits of each plant size conform to the sanme
pattern. That 1is the cost revenue ratios decline as one moves from

Xl

. [ / 10 S . .
subclass (a) to subclass (c). (?ais is dues to the per unit decline
in the Total Cost (L) &z one moves f

i

e

The trace curve is in tnis case "s shaped. The lowest point

is the cut-off point of plant size one tnovclass (c) and tre highest

point, the cut-off point of nlant size three subclass (c).

Fr N : i . . .

With three exceptions, ——/ cost revenue ratios in excess of 1.0
are recordea over the initviai degrees ol plant utilisaticn of all short
run average CoOst CUurVes. such & ratio indicates that on such repre-

sentative farms, losses are recoruded.

~

4) Cost Carves BDerived wom the Yourlh Series of Lost Revenue Ratioes

Yigure 8.YH shows the short run average cost curves and the long run
average cost curve constructed Irom the fourth series of cost revenue

ravios.

A comparison of the cost revenue ratios relating to comparable

cut-off points for this series of cost curves indicates that the cost

10. The short run average cost curves derived from the fourth and fifth
series of cost revenue ratios are similar, in that for both plant
sizes, the cost revenue ratios decrease as one noves from subclass
(a) to subclass (c).

11. The trace curve is similar to the letter "s" in shape, turned upon.
its side, i.e. N

12. The three exceptions are:

Plant size one, subclass (a);

Plant size two, subclasses (a) and (b)j
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vevenue ratios decline as one moves from plant size one to plant size five.
This is due to the inclusion in the total costs, from which the cost
revenue ratios are derived, of the opportunity cost of the farm operator's
labcur. The per unit cost of the farm operator's labour declines
continuously as nerd size increases ana the declines are of sufficient
magnitude to cause tne per unit costs of Total Usst (D) to fall as one

moves from plant size one to plant size five.

The trace curve is in this case "L" shaped with the final point and

the lowest point being the cut-o:ff point of plant size five, subclass (c).
& O 1 b

o

For all filteen subcliasses, cost revenue ratios greater than 1.0
are recorded by representative farms corresponding to the initial degrees

of plant utilisation.

5) Cost Curves Derived from the Fifth Jeries of Cost Hevenue Ratios

igure 8.0 show i fifteea short run averag 3 ;
Figure 8 hows tk ifveea short run average cost curves and the
long run average cost curve constructed f'rom the fifth series of cost

revenue ratios.

In this case, the cost revenrue ratios of comparable cut-off points
aiso decrease &s one moves irox plant size one to plant size five. As
the opportunity cost of the operator's managericl input is in all cases
assessed as six per cent of the gross ravm incorme and as the per unit

~

gross farm income over the com,.iete range of plant and herd sizes studied,

approximates 118 dollars per cow, it follows that the per unit cost of
the operator's managerial input approximates seven dollars per cow over
tne complete range of plant anud herd sizes studied. The inclusion of
the opportunity cost of the operator's managerial input, therefore, does
not alter the pattern of the short run average cost curves noted in
Figure 8.5. tlence the trace curve is again "L" shaped with the final

and lowest point being the cut-off point of plant size five subclass (c).

Again for all fifteen plant sizes, cost revenue ratios greater than
1.0 are recorded by the representative farms, corresponding to the initial
degrees of plant utilisation. Proportionately more of the representative
farms, however, record cost revenue ratios in excess of 1.0, when the
cost curves are derived from the fifth series of cost revenue ratios.
For example, of the 129 representative farms from which a long run average
cost curve is constructed, when the long run average cost curve is
constructed from the third series of short run average cost curves, 12

representative farms record a cost revenue ratio greater than 1.0.
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When the long run averaige cost curve is derived from the fourth series
of short run average cost curves, the cost revenue ratios of 47
reporesentative farms are greater than 1.0 and when the curve is con-
structed from the fifth series of cost curves, cost _evenue ratios

greater than 1.0 are oobserved on 72 representative farms.

8.4 SHORT RUN AND LONG RUN AVERAGE UC5T CURVES - VARTAELE MILKFAT PER COW

~

j Cost vurves Jerived rrom the Mirst Neries of Cost Revenue Ratios

“he short run average cosi curves and long run average cost curve
derivea from the first series of cost revenue ratios are snown in

Figure 8.7.

D

In the case of plant sizes two to iive, the cost revenue ratios of
all short run average cost curves decline continucusly as the gross
farm income increases and consequently the lovest cost revenue ratio in
eacn case is recordec at the cut-off point. '"he short run average cost
curves of plant size one suoclasses (b) and (c), however, are "u" shaped.
“ne short run average cost curve of subclass (a) is sinilar to those

of plant sizes two to five.

For comperable cus-of'f poinits, the cost revenue ratics increase as
one moves from plant size one to plant size five. This is due to the
fact that {or comparavle cut-off pointis, as cre noves from plant size one
to plant size five, the per unit casn costs increase and further, the per

unit gross farm inccme decreases.

For »nlant sizes two to five, within each plant size, the cost revenue
ratios at the cut-off points decrease as one moves from subclass (a) to
subclasz (c). This is due to the decrease in the per unit cash costs
being of sufficient magnitucde to offset tne effect of the decrease in

the per unit gross farm income. In the case of plant size one, however,

the cost revenue ratios at the cut-off points increase as one moves from

13. The short run average cost curve of plant size one subclass (c)

is "u'" shaped because of:

i) The increase in the per unit cashcosts of herds of over 120 cows.
ii) The decline in the per unit gross farm income which accompanies
increases in herd sigze.

‘fhe short run average cost curve of plant size one subclass (b) is

"u" shaped because over the range of 110 - 120 cowsl the decline in
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subclass (a) to subclass (c). 14/

A trace curve drawn throush the cut-ofr points of subclass (c) is
&gain "u" shaged. The lowest point is the cut-off point of plant size
one subclass (a) and the final point is the cut-off point of plant size

five subclass (c)

ls} T, PR SR - 3o ] A & + 1 Q - t A 0y - Ra 3
2) Cost Curves Derived from the Second Series of Cost Revenue Ratios

The short run average Cost curves wid 10ng run average cost curve
aerivea from the second series of cost revenue ratios are shown in
Figure 8.8.

)

The short run average cost curves of’ plant sizes two to five are
lire in the cost revenue ratios

&s gross farm inco.ne irncreases. In the case of g¢lant size one, the

gain "u" sheped.

&
he shor: run average cost curvesof subelasses (a) and (b), however, are

For comparebls cut-off toints, tne cost revenue ratios increase as

o5

o piany size five. This is due to the
er unit costs of Wotal lost (B) ircreasing and the per unit gross farm

income decreasing as one moves from plant size one to plant size five.

R

The cost revenue ratios at the cut-off points of the three subclasses
of each plant size again conform to one of two patterns. The cost
revenue ratios of plant sizes two to five decrease as one moves from sub-

- ’ AN - / < . .
class \a) to subcliass (c). The cost revenue ratios of plant size one,

nowever, increase as one moves Srom subclass (a) to subclass (c).

14. In the case of subclass (c¢), this is due to the increase in the per
unit casn costs and the aecrease in the per unit gross farm income,
while for subclass (B) this is due to decrease in the per unit gross
farm income being of sufficient magnitude to offset the effect of
the slightly lower per unit cash costs.

15. 'The short run average cost curves constructed from the third, fourth
and fifth series of cost revenue ratios also conform to this pattern.
That is, the cost revenue ratios of all short run average curves,
with the exception of that of plant size one subclass (c), .decline

continuously as the degree of plant utilisation increases.

.



The trace curve is "u" sheaped with the low point occurring at the
cut-off point of plant size one subclass (a) and the final point is the

cut-off point of plant size five subclass (c).

2) cost Lurves Derived from the Third Series of Cost Hevenue hatios

Q

'ne short run average cost curvesand loang run average caost curve
derived from the third series of cost revenue ratios are shown in
Figure 8.9.

A comparison of the cost revenue ratios of comiparaole cut-off points

indicates that first, the cost revenue ratios of subclasses (a) and (b)
increase as one moves from plant size one to plant size five. Second,

s of subclass (c) increase

ct

ne cost revenue ratios at the cut-off poin

from plant size one to plant size four and tren decline slightly as one

The decline in the coat revenue rativ at the cut-off point of plant
lass (c) is e to the uecrease in the per unit cosis of
of sufficient magrnituue to offset the effect of the

cecline in the per wait gross fari income.

) = -~ s o R - o SAs i 24 4+ ~
"he cost revenue ratics av the cut-ol'l points of pliant sizes thrse
Eor ks P Sen e B ) s (g) = 5 )
;o five decrezse as one moves Irom subclass (a) o subciass (c) The
== BB ool o = = 2 CNERE EREETE Ny o S o 3
1lO#WestT Cowt revenue ravlos 0I plant sigzes oneée and wwo, nowever, are

recorded at the cut-cif point of subclauvu (o).

P

) 5

Prace curves constructed through the subelass (a) and subclass (b)
cut-off points are therefore "u' sheped. For both irace curves, the
low point corresponds to the respective plant size one cut-off point.
ne final point is corresponding cut-of'f’ point of plant size five. A
trace curve consiructed through the subclass (c) cut-off points is,
however, "J'" sheaped. The lowest point being the low point of the short
run average cost curve of plant size.one subclass (c) and the highest

point being the cut-off point of plant size four subclass (c).

4) cost Curves Derived from the Fourth Series of Cost Revenue Ratios

Figure 8.10 shows the short run average cost curves and the long run

average curve derived from the fourth series of cost revenue ratios.

Yor comparable cut-off points, the cost revenue ratios decline as
one moves from plant size one to plant size five. This is due to the
decreases in the per unit costs of Total Cost (D) being of sufficient

magnitude to offset the per unit decrease in gross farm income.

176
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For all plant sizes, the cost revenue ratios at the cut-off points
; . 16
decrease as one moves from subclass (a) to subclass (c). ¢/ Prace curves
constructed through the cut-off points of all three subclasses are "L"

snhaped. The lowest point of such curves is the cut-off point of a plant

size five subclass.

For all fifteen subclasses, coci revenue ratios of greater than 1.0

result over the initial degrees of plant utilisation. Of the 129 repre-

sentative farms from which a lonz run average cost curve is derived, the

(]

cost rcvenue ratios ot 1& farms is greater than 1.0.

5) Cost lurves derived from the Fil'th Yeries of Cost Revenue Hatios
Cost curves derived from the fiftn series of cost revenue ratios are
shown in Figure 8.11. ¥or comparable cut-ofr points, the cost revenue

retios decline as one moves from plant size one to nlant size five due to
the decrease in the per unit cosis of Total Cost (B} being of sufficient
magnitude to otTset the decreases in the per unit gross farm income.
race curves are in this cwse "L" shaped with the low point occurring at

the cut-off point of &

For ail fifteen subclasses, cost revenue rat ns greater than 1.0 are
reccrded over the initial degrees of ant utilisgvion. Of the 129
representative farms i'roz which the loang run average cost curve is derived,

tae cost revemue ratios of 39 larms is greater than 1.0.

=

1o. Buch & pattern is also Giscernible in the cost cuxves derived from the
fifth series of cost revenue ratin:. ‘That is for ail plant sizes,
the cost revenue ratios decrease as one moves from subclass (a) to

Cc

)
\CJ.
7. As indicated in section 6.9 the author cmitted a c¢cnzrge for car expenses.

p—

Ir it is assumed that such a charze remeins constant at 100 dollars per
annun irrespective of plant and herd size, the inclusion of such a
charze does not markedly alter the shape of the long run average cost
curve. For example, if such a suwm is included in the Total Cost (E)
data, the cost revenue ratios at the low points of the five subclass
(c) short run average cost curves are increased by:

a) Plant size one : 0.0060 dollars per dollar of gross income;

b) Plant size two : 0.0054 collars per dollar of gross income;
c) Plant size three : 0.0025 dollars per dollar of gross income;

d) Plant size four 0.0018 dollars per dollar of gross income;

e) Plant size five 0.0015 dolilars per dollar of gross income;
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8.9 SHOR? RUN nND ICHG RUN AVERAGE CO ”‘Jthh — DISCUSSION

1) Intrcductory Comments

In this study, the cost curves derived from the fifth series of cost
revenue ratios are used to.discuss the nature of the cost-size relationships,
~ -

as tne total cost date Irom waich the cost revenue ratios are derived,

includes an allowance for aili resources used in the production process

The two long run averege cost curves of interest ere therefore those
siiown in Mgures 8.6 ard Y.1ll,
"he two figures indicate that woth when milkfet production per cow

veries and remains constant witii casncses in plant end herd size, the long

run average cost curve:

a) vonsists of segments of all Iilteen short run average cost
curves. :lence each subclass represents the least cost

way and hence most profitavle way of producing particular

o a o S 2 ., - -
renges of gross farm income.

b) Includes the eatire shor:t run average cost curve of plant
size one suoclass (a). In the cese ol the other fourteen
shor®t Tun average co..t curves, only segments of each curve
are Lncluded in thé long mun averape cosil curvesn

8 ..
c) Zecause the resources wnich constiiuze the {ixed plant are
is segmented.
2) Hconomies of E£i arising Irom Increasing the decrce of Plant

Utilisation -

In opoth cases, within each subclass, reductions in the total
cost per doi.ar of gross iancome are realised as the degree of plant
utilisation increases. That i, within each subclass, economies of
size are realised. With one exception, such reductions occur over
the complete length o the short run average cost curves. The one
exception is the short run average cost curve of plant size one sub-
class (c) when the per cow milkfat production varies with plant and
herd size. This short run average cost curve, as discussed earlier, is
"y" shaped. Conseguently reductions ia the total .cost per
dollar of gross income are realised only over the range of 6C - 130

COwWS.
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3) Economies of Size arising from Changing Plant Size

Between subclaszes, continuous reduclions in the total cost per

doller of gross income occur ornly over specific ranges of herd sizes

and gross farm incomes. The ranges of gross farm income over winich such
cetween plant reductions occur are showsn in Figures 8.12 and 8.13 by the
curve TT'.

'"he short run averaze cost curves of Migure 8.6 are reproduced in
Figure 8.12. The heavy sections of the curve TP' in Figure £.12 show
vhe renge of gross farm incomes over wnich continuous teiween sub-

class reductions in the cost reverue ratio occur, wnen thne level of milk-

fat production per cow remains constant irrespective of plant and herd

o

Conversely, the norizontal dotted sections of curve TT' ind
ranges of gross farm inccmes over wnich conitinuous between subclas
reauctions ia the cost revenue ratio do not occur. For example, the
cost revenue ratic, when plani size one suuclass {(a) is utilised, declines
&3 {ross farm income increases over the ranyge corresponding to 60 - 105
Cows. Tris is snhown by the segment TX, of the curve TP*, In the
case of a nerd size of 106 cows, utilising plant sige cne subclass (b)),

.¢.

the cost revenue ratic is greater than that recorced at the cut-olf
point of plant size ore subclass (a). I'"ne horizontal segment marks

the range cof gross feaxm incomes over which the trend towards continuous
between subclass reductions in the cost revenue ratio is interrupted.
Uver the range of 107 to 120 cows, however, continuous between subclass
reductions in the ccst revenue ratic ares realised. This is showm by
the segment K2 - X5 of curve UI'. “he heavy segments of the curve 1!
therefore, demarcate the portions }E/ of the long run average cost curve
over which continuous recductions in the cost revenue re.io are obtained,
and hence economies of size are realised by changing (increasing) plant

size.

18. 'The heavy segments of the curve T?' show:

i) The subclasses over which continuous reductions in the cost

revenue ratio occur.

ii) 7Yor each reievant subclass, the corresponding ranges of gross

farm income.
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Curve T1' of Figure 8.12 shows that economies of size resulting from
changes in plant size ;2/ are realised over segments 29/ of all short run
average cost curves of plant size one. dowever, in the case of plant
sizes two to five, economies of size resulting from changes in plant
size are realised only over segments of the short run average cost

N . /
curves of subclasses (o) and (c).

Data concerning the ranges of herd sizes and gross farm incomes, over
which continuous betweern subdclass reductions in the cost revenue ratio

occur are shown in detail in Taonle 8.1.

From r'igure 8.12 and Yable 8.1, it can ©2 sesr that over the initial
segment of the long run averaze cost curve {(i.e. that segment corresponding
to the short run average cost curve of piant size one subclass (a)), the
cost revenue ratio declines rapidly. However, over the complete length
of this segment, the cost reveriue ratio is greater trnan 1.0. con-
sequently, although economies of size are realised over this poriion of

e long run average cost.curve, losses are recorded oy the representative
farmis which correspona to thils segment. In the cases of plant size one
farms, a cost revenue ratio of less taan 1.0 is not rec ed until a herd

size ol 11) cows is encountered cn that part of the lonyg run average cost

Further, r'igure 8.12 arml Pable .1 indicate that the most efficient ——/

farm is the plant size five farm with a herd size of 600 cows and that

over the complete range of plant arnd herd sizes studied, the total

cost per dollar of gross income is reduced by 0.6571 dollars. However,

it should ve noted that the ditference vetwean the cost revenue ratios of
Ly

the most efficient plant size one farm ana the most efficient farm is

ornly 0.1281 dollars. comparable figures for the other plant sizes are:
Plant size two :+ 0.08%4 dollars;
Plant size tharee : 0.09%Y doiliarsy

Plant size four : 0.02Y% dollars;

19. '"he phrase "economies of size resulting from changes in plant size"
is synonymous.with tiie phrase '"continuous between subclass reductions
in the cost revenue ratio".

20. Iﬁ-the case of plant size one subclass (a), economies of size are
realised over the complete length of the short run average curve.

21. i.e. fThe farm with the lowest cost revenue ratio.
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Table 8.1 Ransges of Herd Sizes (and Gross Warm Incomes) over whish
continuous between Subclass Heductions in the Lost Revenue

Ratio oceur {Constant Milkfat Producition wer Cow).

T35 7 o ral
fdange oz

m Incommes

vost Revenue
Ratio

Range of subcless

derd Sizes

Gross

e Tt

ar
(Dollar
/A N -’
(1) (2) (3) (4)

7,138 - 12,%84 60 - 105 Plant size one (a) | 1.4727 - 1.0453
12,600 - 14,224 07 - 120 Piant size one b} 1.0416 = 0.9801
14,587 - 17,012 125 - 1%0 Plant size one (c) 0.9771 - 0.9437
25,218 - 25,699 By = 226 Plant size two  (b) | 0.9436 - 0.9194
27,071 - 28,546 226 - 24 Plant size two (c) | 0.9185 - 0.8990
59,192 - 40,C55 232 = 539 4 DPlent size % ) 0.8985 - 0.8898 %

i = ) o E ;
£0,515 = 42,477 b 44% = %0 I Plani sise wse (G 4 0.8885 - 0.8691

A 1

i H

1 -
52,420 = 5%,305 | 444 - 452 | Plant size four (b) | 0.8688 - 0.8620
54,050 = 50,864% | 458 - 480 | Plent size four (c) | 0.8616 - 0.8414

i {

| ) po ) .
c6,071 - 5&,05C | 500 - 545 Plant size five {(b) | 0.8407 - 0.83069

(o é . | .
67,390 - 70,774 | 571 - 600 | Plant size five (c) . 0.836% - 0.8156

ﬁ‘ |

¢ ; :

NOTES: i) ‘fhe ranse of gross rarm incomes and hord sizes over which

continucus oetween subclass reductions in the cost
revenue ratio occur are shown in Columns (1) and (2)
respectively.

ii) The subclasses over which such continuous reductions occur
are shown in Column (3).

iii) 'he cost revenue ratios corresponding to the range of gross

farm incomes and herd sizes over which such continuous
reductions occur are shown in cColumn (4).



'he short run average cost curves of HFigure 8.11 are reproduced in
Figure 8.13%. Tne heavy cections of the curve ‘' in Figure 8.13 show
the range of gross farm incomes over winica continuous between subclass
reductions in the cost revenue ratio occur, when the level of milkfat
production per cow varies with plant and herd size. Curve T1' shows

3

roduction varies with plant and nexrd

LYY

that when tre level of milkr

2y
ot
o)

~

size, economies of size from changing planit size are realised over seg-
‘ . A : . . . 20/
ments of all the short run average costv curves of plant sizes ome—and
twO anc over segments oi the short run average ccst curves of subclasses

(b) and (c) in the case of plant sizes three o five.

Table 8.2 is similar tc able 8.1 and presents detailed data con-

cerning the ranges of herd sizes and gross farm incores over which con-

-

0
tinuous between subclass recducticns in the cost revenue ratio occur when

W

the level of milkfat produciicn per cow varies with plant and herd size.

3

From Tavle 8.2 ana Figure 8.1%, it can te seen that the cost reverue
mtio again drops rapidly over that portion of the long run average cost
curve corresponding to tihe shori run average cost curve of plant size one
lass (&). However, in this case, only the cost revenue ratios

corresponding to the initial degrees of plant utiliisation are greater

iocam PSR A cost revenue ratio of less taan 1.0 i3 recorded when herd
slz2 reaches B8 cows. ''he most efficient farm is again the plant size

five farm with a herc size ol o008 cows.

Over tae complete range of plant and nerd sizes studied, however, the

reduction in the to-al cost per dollar of gross income is only
0.5446 doliars. rurther the cdifference vetween the most efficient farm
of plant size one and the rnost efficient farrm is reduced to 0.0478
dollars. Comparable I'igures for the ctner plant sizes are:

Plant size two ¢ 0.0541 dollars;

Plant size three : 0.0242 dollars;

Plant size four : 0.0133 dollars;

4) Milkfat Output per Labour Unit on the Representative and Survey Farms

The ranges of milkfat output per labour unit which correspond to
the data shown in Columns (1) and (2) of Table 8.2 are shown in Table
St (Table 8.3 therefore shows the ranges of milkfat output per
labour unit over which continuous between subclass reductions in the cost
revenue ratio occur, when the level of milkfat per cow varies with plant

and herd size.)
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Pable 8.2 Ranges of Herd sizes {end Uross Farm Incomes) over which
continuous neiween Subclass Heductions in the Cost Revenue

atio occur (Variable Milkfut Production per Cow).

183

range of Gross ! nenge of Subclaszs Sost Revenue
Farm Income | Herd Sizes Ratio
(Dollars) i ,
(1) | (2) | (3) (4)
!

8,920 - 14,088 ? o0 - 105 Plant size one (&) | 1.1905 - 0.9262
14,496 - 15,631 108 - 120 Plant size cne (o) | 0.9195 - 0.8973
16,162 - 16,517 | 126 - 130 | Plant size one (c) | 0.8966 - 0.8937
26,530 = 26,491 208 - 210 Piant size two (&) | 0.8917 - 0.8901
27,013 - 27,856 216 - 225 | Plant size two  (b) | 0.8899 - 0.8837
28,Le7 - 29,005 25K = 240 Plant size two (c) | 0.88%5 - 0.8800
40,173 = 40,69% | 3%3 - 5%y | Plant size three (b) | 0.8792 - 0.8764

. . f P
41,269 - 42,425 346 = 500 ; P?lant 31ize three (c) 0.8763 - 0.8701
52,460 - 52,54 | 446 - 452 % Plant size Tour (o) | 0.8696 - 0.8674
53,939 = 35,385 | 463 - 450 | Plant size four (c) | 0.8671 - 0.8592
| :
64,549 - 64,985 | 560 - 565  Piant size five (b) | 0.8591 - 0.8568
, ‘
65,826 - 68,045 | 974 - 600 @ Plant size five (c) | ©.8567 - 0.8459
: |

iii)

3

ne range ol gross rarm incomes ana l.erd sizges over which
continuous between subclass reductions in the cost
revenue ratio occur are shown in Columns (1) and (2)
respectively.

'The subclasses over which such continuous reductions occur
are shown in Column (3).

The cost revenue ratios corresgonding to the range of
gross farm incomes and herd sizes, over which such
continuous reduct ions occur are shown in Column (4).
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An examination of such data reveals that the output per labour unit

(of farms of each plant size with the lowest cost revenue ratio), declines
as one moves from plant size one to pilant size {ive. If 5uch data is
comparead with thet of the farm survey
interest. ¥irst, there are

ner: the cutput per labour uni

representative farm marxed in

. - L . -3 o
tput ver lavour unit of

o
T )]

and 1

i

Similarly on Farm No. 21, boih in the 1968/8Y anu 1939/770 season, the

output per ladbour wult excoaded that of the corresponding representative

farm. Second, there is only one example of a Group III or IV farm on
wnich the output per labour unit exceeds tunat of the corresponding plant
size shown in Table 8.3. Whis Jarm in question is ¥a .. No. 22, the

+ 41 o i, ~13 5 < > gAY 47y = ~ [ P P o 2 e
output per labour unit on which was greater than that shown in Table

<
PR Sy cim oy Yo Y T B T, - C T P R 3 el
g5 1w doth seasows: In both seasons, however, on this farm, & narried
fSTob! 3 i arary ren =3 antlsr 4+ data o 1 + K itout N
Cou - was cmp.gireca. Jongejguently, TN aava concernin, ‘tne ouivput per
e & . - o b vy . -~ (s ~ P 1 4 - 2 S
ilking unift of Farm No. 22 indicates that the figure in both seasons

. : s . N - % s I T 3
is less than that shown in Column ()) o Tatle 8.5,

A new series of cosht revenue

that the cutput per labour unii eaba of the (four

w
i
t\
g
Gi
ct
<
o
ct
(@)
+ Y
|_l
<
@
(f'
o

- oA ey A s e - -3 pre 4 3, T S gl ; JRIPE T
represenvacive Larms aj; sroximates the maximunm sIgure reforaed oy &a com-

parable survey farm. This data is presentea in Table 8.4.

22. i.e. Farms with the same rnumber of lacour units.

25. It shsuld be noted, however, that in the 1968/6Y season, Farm
Nos. 7, 8 and 10 employed two milking units and in the 1969/70
seascn, Farm Nos. 8, 9, 10 and 12 employed two milking units.

24. A further cost revenue ratio was also computed for plunt size two.
As noted earlier, there is only one example of a survey farm,
where the output per labour unit exceeds that of a corresponding
representative farm. As on the farm in question (i.e. Farm No. 21)
both labour units were concerned with the entrepreneurial function,
and hence no "employed" lawvour was involved, the output data

from Farm No. 21 has been ignored.



Table 8.3 Ranges of Output per Labour Unit over which continuous

beitween Subclass Reductions in the Cost Revenue. Ratio

ccur (Variable ¥ilkfat Production ner Cow).

Range of subclass ‘ Outrut per Labour Uniw
Herd uizes | (pounds of milkfat)
ER o\ /
\L) \2) ! (5)
%
60 = 105 Plant size one (a) | 2%,400 - 36,660
|
3 BN Vs e ‘1N )
1068 - 120 Plant size one (b | 37,214 - 40,264
126 = 150 ¥lant size one {c) | 41,550 - 42,439 *
208 - 210 Plant size two (&) | 53,775 - 3%,992
216 - 226 ‘ Plant size two (v) | 34,6350 = 35,65%
23% - 240 Piant size two  (c) | %6,3%36 - 36,997 *
454 w %49 Plant size three (b) | 34,153 - 34,564
VT 55 ’ ! =
346 = 360 Plant size tharee {c) | %5,034 - 395,945 *
C o
A3 w452 Plan? siae feur (b) | 531,316 = 53,&%6
40% - 480 | ®lani size four (c) | 34,196 - 45,046 *
. _— S e ™ D e wa C
560 - 565 Plant size five {b) | %2,867 - 32,900
- e ~ 7 ! w . -
574 - 600 | Pl.nt size five (c¢) 35,271 - 54,546 *
| l
. = /iy N S N 3 S
i) -Goiumrs () anf {2) oF ¥sble 5.3 are repredusad from
PYavle 8.2 dand show the ranges of merd zizss anmd the
corresponuing subclaszcs over wnich cort.. ous between
subclass reductions in tne cost revenue ravio occur.

ii) Column (%) shows for each of the subclasses over which
such cost recductiocons occur, the corresponding ranges
of milkfat ouiput per labour unit. The output per
labour unit figures marked by an asterisk in Column (3)
are those wnich correspond to the representative farm
of each plant size, withn the lowest cost revenue ratio.
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Table 8.4 fodified Cost Revenue Ratios and Cutput per Labour Unit

] , . 2
Data for Plant Sizes 'wo, Three, #Four and Five. —2/

Sl TG Moaified Fodified | Herd Sub- Average ,
Size Cost Revernue . Cutout per f Size Class , Milking
! Ratic { Lezbouz Uait | | Pime
{ deta (pounds \ (Hours)
of milkifaet) |

(1) (2) TG |

Vs
P
~—’
P
wn
v
N
o
N—’

(2) 0.8899 | 54,630 | 215 ) 1.675
(3) 0.885% 35,755 327 (v) 1.690
14 0.9090 29,353 376 (a) i 1.575

O

0.8750 50,694

o
} -t
wn
e
[4)

l

£
'__J
5

-
)._J

(5)

venue ratios of the (four)

Column (2} shows the cos: re
represeanie.Live ferms when the cutput per labdour unit
ayurox;mates the maxiiuam f'igure recorded by a
comparaole survey farm,
ii) Coiumn (3) shows the relevart milkfat output per
lasour uaii dete of the {four) representaitive farms.
2oy e ) aivaaie. g po®  oE NS (DA 1m0 - S -
il ) Goiiemay () Ereks ok cael of tihc Eouxh resentative
] % J 3 m in order
ire shovn
CR P fe s s B 5 B N T S 4 PRUU B S, i i =
iv) voLurnl {5, 8..0wWs 10T .20 0L ThEe (\(10ur j repreéesenvavlive
farss, the succlass . oize of herringbone) which
should be used, i: o7 trhat shown
in ‘¢olumn (4). {(he Goe ononlu oe used" means
the subclass wiaich [or the herd size (and hence

(ol
output per ladour unit in questlon) ives the lowest
cost revenue ratic.)

\'D) Colurn {8) shows for the herd size and subclass shown
in Columns (4) and (5), respectively, the corresponding
average milking time.

25. Table 8.4 is based upon the assumption that the level of milkfat

production per cow varies with plant and herd size.
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The cost revenue ratio of the plant size one farm with the highest
output per labour unit is 0.8948 (i.e. plant size one subclass (c) 136
cows ) . From Table 8.4, it can be seen that the cost revenue ratios of

the representative farms of pian

ct

‘ sizes two, three and five (tre output
per labour unit data of wiich approximates the maximum recorded by a
comparable survey farm) are lower than that of the plant size one

S

representative farm discussea above. in tae of plant size four,

()]
Q
o
wn
[¢t]

tne "modified" cost revenue ratic as snown in Yable 8.4 is greater than

It should be noteda, however, that ..e differences botween the cost
revenue ratios of the piant size one farm (with ithe highest output per
labour unit) and those of the representative farms ¢f plant sizes two
to Tive es shown in fable 8.4 are not great. Yor example, the diifference

etween the cost revenue ratio of the plant size one farm (with the

ant size two farm,

1
snownt in Tatie 8.4 is 0.004Y dollers per doilar of gross incone.

o~ - 3 - { v ) a9 ~ -~ ~Al 1~ o = -
Plaat size three : 0.Ci1l4 cdollars per collar of gross income;
o A . ~ . \ S 45 v i1 E ] " n
Plant size four : - C.0x42 !

DT v~ ~ - AN ~

Plant size five : 0.0192 ! u i " " "

A - ~ S .= *. - - e ~ ~ Yo A m ~r res 3 - o - £
However, it i: important {0 note that the average milking time of
ok 2 Sy e o T s e e = P 43 = ot KR S
the plant size one farm in question is greater than the average milking
D 3 Ve e e e e 2> 3 e e S = . T
time of the represenieiive farme of piant sizes two to five as shown in

verage hilking time of the plant size

Ly

(@]
[@)
E
I3
==
o\
NS
O
b
s
©
b
'_l
[qt]
5]
.
~
.
b -
-y
]
)

cneg farm is 1.75 hours. It secms likely, therefore, that plant size
one farms can achieve a cost revenue ratio which is comparable to those
of the farms of thne larger plant sizes and nence vetween plant sizes,
corstant returns to size are rezliued. However, 1t would seem propable
that in order for constant returns to size to te realised, the hours of
work of the labour units of the plant size one farms would have to be
greater than those of the labour units of the farms of the larger plant
sizes, (i.e. the cegree of plant utilisation of the plant size one farms

would need to be greater than that of the farms of the larger plant sizes.)

In this context, if a new cosi revenue ratio is computed for plant
size one, so that the output per labour unit of the representative farm

approximates that of survey farm No. 1l in the 1968/69 season, the

resulting cost revenue ratio is 0.8239. Such a cost revenue ratio is:
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a) Lower than the cost revenue ratios of all representative

farms of 'Yable 8.4.

-4

) Lower than the cost revenue ratios of zll 129 representative
Tarms from wailch the long run average cost curve of rigure

8.11 is derivea (L.e. L.R.A.0. curve, variable milkfa

c) With one exceptiion, lower thar the ccst revenue ratics of
all 129 representative farms from which the long run average

cost curve of Figure 8.6 is derived (i.e. L.R.A.C. curve,

-

constant milkfat produstion per cow).

However, it is important to realise thet the average milking time of

,_L

i
cost revenue of 0.82%9, is 2.76 hours.

H
i
4
=
}.J-
ct
e
)

the plant size one

3 “Z NP TN(INATD (V7 IrINO AN - -~
8.6 NET INCOM=z CURVES - In‘-\ DUCTOE RY CO.

45 discussed eariier, for each representative farm, five net income

P SR ~ P o P 3 T — —
Iiares are calculated. ne five net income Tigures are:

) r=Cs o E ] o o)

c.) Net cacsh ikcgs 2y

5 e Pl Yo .

< ) 4T 1alii LLCome)

N—== B, TRt . a0 =
¢) Operator labour and management income;
Q) i:zcome;
N\ . '
e incenme;

“"nerelore for each of the ten scriec of shorit run average cost
curves, which can be arawa for a given level of milkfat price, a corres-
ponding series of shcrt run net income curves carn e drawn. Such curves

1et income {(or net loss), resulting

b

show for any given subciass, the
from producing a given level of ;ross fariz income, with the subclass in

uestion.

From a series of shori run net income curves, anotner curve can be
constructed, which shows the most profitable way of producing any given

ievel of gross farm income. Such a curve may be termed a long run net

income curve., In this section, ten long run net income curves are

presented, each corresponding to one of the long run average curves

discussed earlier.

26. The one exception is the cost revenue ratio of ithe representative
farm corresponding to the cut-off point of plant size five subclass
(c) (i.e. 600 cows). The cost revenue ratio of this farm is

0.8156.
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8.7 SHORT RUN AND LONG RUN Ni©' INCOMEIS CURVES - CONSTANT MILEFALD PXR COW

1) XNet Cash Income lurves

The short run and long run net cash income curves are shown in

Figure 8.14.

/

For all fifteen subclasses, the net income {i.e. net cash income)

increases as the uegree of plant utilisation increnses. consecuently
(&) Py 1 J

ct
=

et cash irccme in sll cases is recorced at the cut-off point.

ES) ) o
ohe hignes

Although tne snort run average cost curve of _.zant size one sub-

class (c is "u" shaped, the net cash income increases as the degree of
plant utilisaticn increases. his indicates that insufficient variable
resources have been added tc the fixed plant to cause -rofit (i.e. net
cash income) to fall. ne pilent is tnhierelore bveing oOperated at a degree
of plant utilisation which either coincides with, or is slightly less

B

than, the degree of plant utilisation at which profit is meximised.

3 _— s o o n o SN Lo ] = TRt - Vo A 3 o - t 3
from plant size cne to piant size five. Furiher, within each plant size,

= o N = S R R Y . = - L i .
£0) the cut=o¥i ponfiucd subclassicl)l e nighest net cash income

H

is therefcre rccorded &t the cut-ofl point of plant size five subclass (c).
Mhe locng rwr net income curve couprises: segments of all fiftieen
short run net income curves, iandicating thav each subclass represents

the most profivavle way of producing pariticular ranges of gross farm

income. Yne long run net income curve 1s segmentecd because the resources
—_ . S . . . T 28/
whicn comprise tune fixad plant are not continuously diviesibple.

27. a1 all cases, tne long run ret income curve includes the complete net
income curve of plani size one subclass (a).

28. ''he comments made in the second, fourth and fifth paragraphs also apply
t0 the net income curves derived from the other four net income
figures. That is:

i) For all fifteen subclasses, the net income increases as the
degree of plant utilisation increases.

ii) For comparable cut-off points, the net income increases as one
moves from plant size one to plant size five. Within each plant
size, the net income increases as one moves from the cut-off
point of subclass (a) to the cut-off point of subclass (c).

iii) The long run net income curve comprises segments of all fifteen

short run net income curves.
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he net cash income of all 129 farms (from which the long run net income

curve is derived) is positive.

"he short run and long run net farwm income curves are snown in

rain, althougn the short run averase cost curve of plant size one,

ed; the net ferm income increasses as the degree

o
=
o
3
'v 4
o
o

1lisation increzses. This, as diccussed earlier, is due ©o
insufficient variable resources being civied to the rixed plant to cause

the net income {i.e. net farm income) to fall.

The net farm irconz of ail 129 representative ferms is again positive.

This is of particular inseresi, for as long as this sum is positive, the

recorded at the sturt poini of plent size one subclass (c), the sum in

o5 il P T - -
r ant managenment lncome

1 this case, with three e.ccentlioms:,— losses are recorded over the
inizial degrees of plant utilisazion of all filtesa suoclasses. (i.e.
The cost revenue ratios ol such representative rarms are greater than

me uvurves

he short run and long run operator management income curves are
snowa in IFigure 8.17. Migure 8.17 shows that in all cases, losses are
recorded over the initial degrees of plant utilisation of each subclass,
and further compared with the operator labour and maragement income
curves, proportionately more of the representative farms record losses.
for example, when the net inccme curves are derived from the operator
labour and management income data, on twelve of the 129 representative

farms, losses are recorded. when the net income curves are derived

29. The three exceptions are:
Plant size one, subclass (a);

Plant size two, subclasses (a) and (b).
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from the operator management income data on 47 of the 129 representative

farms, losses are recorded.

5)  Entrepreneurial Income lurves
The short run and long run entrepreneurial income curves are shown

In this cezse; on 72 of the 129 representative lfarms, losses are

observed. it shoulc bz noted that ca 11 representaiive farms

) S P — PR A—" B SRS ATR o =
of plant size one subclass (&), losses are recorued.

~

\ S n o S sy % SO on B NES i Vo - 3 g k) 3
6) Finipum Herd 3ize and MilkPat Outpub reguired for Entrepreneurizl

income to e Positive

f1q e P A5 T & AL e | P e =
Yable 8.H shows for each subcless, the minimum erd size and
corrosponding OuLtuuL [ERA cows mer iz

nirepreneurial income tc be nesitive.

3 A ] 3) 3 3+ - ~- St ¥ - - P S i h -~
‘rom able 8.5, it is ewparent tanat Jor ccmperable sudclacses, tre

reguireu for the enureprencurial income 1o be posiiive declines as one
SOVES o™ s larnt i g o twgl THlEet o = *3 o ith thH ~centic Sl
LOvVes I12X20Mm pi&ny 812z CLe TS pa&énv Size Iive. witn e excepltidn O
S

25 B el s 2/ Q FENE o BT e oy 57 G el ) 3
plant size one, within each vlianv size, The minimum herd size

1 ! ~ ) T A - e~ B N b I Ay~ S - 3
required {(ana hence cows per ladour uait and output per labour unit) is
— STl T ik kil B lonseauent 1y I o T e £ ola:
TeCOrGea QF sulC.leass \& ). vonseguernivly, over tne conp.eve range ol D ant

ana herc sizes studled, the minimum ratio of cows ner labour unit

requirec declines from 115.0 in the case of plant size one subclass (D)

to 79.4 in the case of glant size five subclass (a). Yhe associated
output per latc ¢ Jismares are 34,500 pounds, plant size one subclass
/7~ - ‘s B - - e 15 . ~ . N \

\u),“nd 23,820 poaats, yiant size five subclass (a).

8.8 SHORI RUN AND LONG RUN N INCOME CURVHES - VARI.ZLE MILKPAT PxR COW

1) The Short Run and Long Run Net Income Curves

The five series of short run and long run net income curves are shown
in Figures 8.19, 8.20, 8.21, 8.22 and 8.23. From Figures 8.19 - 8.23,
when the level of milkfat production per cow varies with plant and herd

size, the following points are of interest.

%0. In the case of plant size one subclass (a), the entrepreneurial

income is negative for all degrees of plant utilisatiozn.
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Table 6.5 Minimum Herd Size, Cows per Lavour Unit, Output per Labour

Unit required for the Entrepreneurial Income to be Positive

(Constant Milkfat per Cow)

H T i
- - =0 & { 1 | \ 3
) Subcless { Minimun i Lown ! OQutput per
| Hemd iz | Tabows @l ¢ Labour Unit
] | . (Rounds of
! I Miikfat)
A ! . -
BN e | (@ ; (5) | (4)
=y 1 i
\&J . | - . -
Pt ' | 1 &
P 5 SEilY ! 77 ! 16 i Laan
! (o) Size one | , 15 f 54,200
| i i . ; % ae
l (e} ; ki 1 1.8 % 45,400
! 5 [
7N ! . i ;o= H e =
bolay | LR 7 | 95.5 28,050
% .'b\ Rlaas Q) | ; = : 28,550
! . i o)) U S i 8,5
LV siue wwo | 7 = Z ’ i
t e - A o 5 e
| {c) | 192 935.0 | 23,800
i { i
: | . , ! !
: (a) I 263 ; G165 L 26,300
i Dot I |
| i E i ()l | oy YRS
| G . 2606 P IE 25,3800
|\ sise TRTEE | ; { ’
i (e} 271 | 40,55 | 27,100
| I
x
!
§ ! . . o
| (a; L 338 63.25 %5975
H i t
1 5 A | PSS ! o YU !
toNC) i 200 i 44.5C ‘ 25,550 !
| 1 !
L) | 342 45.50 25,850
!
! ; x
| 1
7 | _ | . , !
I (a) . b | 19.40 . 25,820 ]
| Plan: | | i
{ { b | NG Ul oTe) 2 Y r\O
A v i -« ULl { v
\u) oive 11ve ] 495 | E i'aj !
/ - ; .
I (c) [ 403 $1.80 | 24,540 |
| ! | [
H ; -

NOTES: i) Column (2) s'ows for each of the fifteen subclasses, the
minimum herd size required for the entrepreneurial
income to be positive.

ii) Column (3} shows the corresponding ratio of cows per
labour unit. ' '

iii) Column (4) shows the corresponding milkfat production
per labour unit.

.
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YA %1 o .

In all five cases, é—/ a3 the degree of plant utilisation of each of
the fifteen subclasses increases, the appronriate net income figures
increase. Consecuently, the nighest net income figures for each sub-

cless are recorded at tne cut-coff goint.

Cf nerticuiar interest are the five snort run net income curves of
L
plant size one subclass (c) cad one 2—/ net income curve of plant size

one subclass (k). vhe corresponding short run average cost

curves of these net curves are "u'" shaped, the et income fizures
increase as ine degree ©I piant utilisation increases. This, as noted

earlier, is due to insufficieat variable res. .irces being added to the

In ail five cases, Ior comparadle cut-cff poirnts, the net income
increases as one moves Irom plant size one o plant size five] within
eacn plant size, the net income figures increase a:z cre moves from tne
cut-off point of subciass {a) to the sut-off pocint of subclass (c). The

nighest net income in all five cases 1s recorded at the cut-off point of

plant size five subelass (c).

Yhe lorg run net iancome curve in all cases 1s segmented, aue to the

o

AN } ek o~ PHrad BLa — o, o= O 3113 a1 hl
resources wnich comprise itne fixed plant noi veing continucusly divisible.

A4S one rnicves from the rirst to the Fifth series of net income curves,
triere is & trena towaras losses oelng recoraed on proporvionately more
R}

of Uie representative farms. For example, wnen the net income curves

re derived from the net cash income data, on none of the 129 representa-

m

tive farms (from whica the long run net income curve is derived) is the
Y,

et income (i.e. net cash income) negative. Comparable figures for the

four other series of net income curves are:

Series Two : Net Farm Income : Losses are recorded on O of the 129 farms;

Series Three: Operator Labour
and lManagement

Income : Losses are recorded on O of the 129 farms;

Series Four : Operator
Management

Incorne : Losses are recorded on 18 of the 129 farms;

Series Five : kntrepreneurial

Income : Losses are recorded on 39 of the 129 farms;

31. 1.e. Yor each of the five series of net income curves.

32. 1i.e. The net income curve derived from the net cash income data.
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ze and Milkfat Qutput required for Kntrepreneurial

Income to be P

asitive

Table 8.6 sho

for each subclass, the minimw: herd size and

corresponding output and cows per labour unit data required for the entre-
vrereurial income tc e positive, when the level cf milxfat production
per cow varies with plant and herd size.

Colwmn (%) shows that when the level of milkfat production per cow
varies with piant and hera size, Ior comparable :uvclasses, the differences
debtween the five plant sizes in terms ol the minimum ratio of cows per
labour unit required are much reduced. Within each plant size, the
miznimum herd size roguired is recorded by subclass (a). Columa (&)
shows that for comparablie cubclasses, the output per labour unit required
decreases from plant size one 10 plant size five and within each plant
size, the mininmum output per lavour unit required is recorded by subclass
(a). Comsequently over the compiebe range of plant and herd sizes
stuaied, the mianimum ratio ol cows per labour unit reguired declines
from 68.0 in the case of plant size one nnbclass &) to 72.8 in the case
of plant size five subclass {(a). ‘fhe corresponcing output per labour
unit figures are 32,08% pounds in the case of »lant size one subclass (a)
and 23,218 pounas in the case of plant size five subclass (a).

8.9 EREA¥Y
1) Hilkfeid Producticn per Doy
Une ol the most critical assumpiZons of the erzalysis is the assumption

concerning tae level of milkfat production per cow pertaining to each of

the 129 representative farms, from which the long run average cost curves
are constructea.

As discussed earlier in this study, long run average cost curves are
presented:

a) Under the assumption that the level of milkfat production
per cow remains constant over the complete range of herd
sizes studiea.

b) Under the assumption that milkfat production per cow is a

function of plant and herd size.

Pigures 8.6 and 8.11 snow that in both cases, the low point of the long
run average cost curve is represented by the cut-off point of plant size

five subclass (c).
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Table 8.6 Minimum Herd Size, Cows per Labour Unit, Qutput ver Labour

iz
Unit required for the fntrepreneurizl Income to be Positive

(Variable lMilkfat ser cow).

L . - i .
Subclass Minlmanm Cows; per ; Output per
Herd Size Labour Unit | Labour Unit
i (Pounds of
, Milkfat)
(1) (2) (5) (4)
(a) 88 86.0 32,08%
(>3] 4+
N sian’t = i P
b ; 9 0.0 2,64
@ Eie, | 9 9 52,649
/ N
(c) 92 92.0 3%,207
| |
(a) 146 70.0 I 25,180 ;
2\ Plaxnt Ra 71.0 i 5 so7 :
(®) Size 2 | dhrs che ‘ 2,407 \
() 145 *.5 25,893 '
i
: !
{e) T | 2, | 7). 5% ! 24,508 {
oy CEee B 214 ! .88 ! 24,971
- ; |
) | 227 i 74 .C0O 25,246
(2) e | 242 75.00 | 24,043 |
L LCalv i 4
(o) 3ize 4 |. 290 : 74 .00 24,517
i i i P
(c) 402 ! 759.50 24,716
i
(a) 364 72.80 2%,218
- Plant e L~
b : 471 4420 25,592
(®) Size s 51 7 3,59
{c) 76 79.20 27,858

NOTES:

Column (2) shows for each of the fifteen subclasses,
the minimum herd size required for entrepreneurial

income to be positive.

Column (3) shows
per labour unit.

Column (4) shows
per labour unit.

the corresponding ratio oi cows

the corresponding milkfat production
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If milkfat production per cow is assumed not to vary with plant and
herd size, the selection of another level of milkfat production per cow,

will not aliter the shape of the long run averzge cost curves. If it is

consivered that milxt'et procduction per cow is a function of herd and
plant size (and in the author's opinion, this is more likely;, then
altering the five linecr functions which express milkfat production per

cow as a function oI nerd and plant size, could alter the shape of tnhe long
run average cost curves. urther, it should be remembered the data which
was used in the derivation of tne five linear funciions was arbitrarily

cecided upon by the av:iior after a study of the farm survey data.

Ratner than cerive & number of long run average cost curves based
upon & series of assumptionz conceraing the levels of milkfat production
per cow, wae effect ol varying Llevels of milkfet .roduction per cow on
cae shape of the long run average cost curvasis situdied in the following

(+

way.  For each of the 12Y representative farms (frem which a long run

average c03t curve is derivea,, the level of miikfat production per cow

Py

b
b
(o)
O
iy
P
F
o,
[
H
=

cr tne cost revenue ra in questior to be equal

to that oi tne low point of the lorng run avergie cost curve is determined.

feaders are thereiore invited Tto form their own opinions concerning
the relationship tetweern milkiat production per cow and plant and herd
size and to examine r'igures 8.24 and &.J) to determine whether their
opinicns are such tanat the low point and neance shape of the long run

avera;e cost curveswill alter.

D =

Figuie 8.24 shows the level of milkiat production per cow which must
be attained by each ol thae representative rarms 1f the cust revenue ratio éé/
of each farm is to egual that of tne low point oi the long run average
cost shown in Figure 8.6. Similarly Fisure 8.2% shows the level of
nilkfet procduction per cow which must oe attained vy each of the
representative farms if the cost revenue ratio'of each farm is to be equal
to that of the low point of the long run average ccst curve shown in
Pigure 8.11.24/The cufves AA', BB', CC', D' and k' of Figure 8.25 show

the relationship between milkfat production per cow and plant and nerd

3%. “he cost revenue ratios in question are those of the fifth series of

cost revenue ratios i.e. Wotal cost (E)
: Gross. farm .income

34. -A second computer programine was used for the determination of the

data shown in ¥igures 8.24 and 8.25.
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size, resulting from the use of the five linear functions described in

section B.2 of Appendix B.

An examination of Figures 8.24 and 8.29 indicates that in both cases,
the level of milkfat production per cow which mmsh be altained by the
f'arms representing the initial degrees of plant utilication, of the
{fif'teen subclasces is relatively high. For example, for each of the
three subclanses associated with each plant siwe, both when the level of
wilkfat production varies and remains constant, with changes in plant
sine and herd size, in order that the cost revenue ratios be equal to that
of" the low point of the long run average cost curve, the milkfat production
per cow of those farms corresponding to the initial degrees of plant
utilisation must exceed 400 pounds. Diseuwssions with Manawatu Fxtension
Vificers led the author to the conclusion thit such output levels are
extremely unlikely to be attained, particalarly as stocking rate remains
constant irrespective of plant and herd siue. Lonversely, in both
cseg, for each of the fifteen subcl:iicen over the latbter degrees of plant
utitivcation, the levels of milktfat production per cow reqnired by the

representative farms to equalige the loweot cost revenue rabio of the

long; run average curve appear to be more lilkely.

Table 8.7 presents data concerning the level of milkfatl prodoction
perocow requirea by the representative farms corregponding to the low
points of the five subclass (c) short ron average cost curves in order
thot, the cost revenue ratios of such tarms be aegual to those of bthe low
point of the long run average co:st curves. t'rom the data presented
in Table 8.7, it can be seen that relativel: small increasey in milkfat
production per cow are required f'or the cost revenue ratios of the four
representative farms to be equal to those of the low points ot the long
run averase cost curves. Discussions with Manawatu lkixtension Officers
lead the author to the conclusion that such increases are feasible, in

which casge between plant sizes, constant returns to size would exigt.,

Minally, if the reader should disagree with the level of milkfat
production per cow of the representative farms which correspond to the
low points of the long run average cost curves, the data presented in

Figures 8.24 and 8.25 are no longer applicable. In such circumstances,
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Table 8.7 Milkfat Production per cow required for the Cost Revenue

Ratios of Representative Farms to be equal to those of

the Low Point of the Long Run Average'Cost Curves

Plant
Size

(1)

Constant Milkfat per vow Variable Milkfat per Cow
Milkfat/ Difference Milkfat/ bifference
Cow (Pounds of Cow (Pounds of
(Pounds) Milkfat) (Pounds) Milkfat)

(2) (3) (4) (5)

1 565.95 65.95 349.86 28.86

2 339.45 39.45 324.20 15.89

3 325.24 25.24 510.55 11.01

4 312.17 12. %7 297.98 5.93

5 300.00 0.00 286.22 0.00 J
NOMES: i) Column (2) shows the level of milkfat production per cow

ii)

iii)

iv)

required by each of the five representative farms, in
order that the cost revenue ratios of the representative
farms be equal to that of the low point of the long
run average cost curve shown in Figrre 8.6,

tolumn (5) shows for each of the representative farmg,
the required increase in the per cow production.

Column (4) shows for each of the representative farms,
the level of milkfat production per cow required in
order that the cout revenue ratios of the representative
farms be equal to that of the low point of the long

run average cost curve shown in Figure 8.11.

Column (5) shows for each of the representative farms,
the required increase in per cow production.




the effect of varying levels of milkfat production per cow on the shape

of the long run average cost curvescan be determined by recalculating

the cost revenue ratios from the data shown in Figures 7.33, 7.34 and

7.35. “by the use of the following procedure.

For example, if the reader should decide that the level of milkfat

production per cow at the cut-off point of plant size five subclass (c)

should be 290 pounds and at the cut-off point of plant size four sub-

class (c) 305 pounds, the modified cost revenue ratios can be obtained

as follows:

1)

ii)

iii)

iv)

From Figure 8.25it can be seen that the level of milkfat

production per cow has increased by:

Approximately 13 pounds per cow in the case of the plant

size four farm;

Approximately 4 pounds in the case of the plant size

five farm;

The per unit gross farm income data is shown in Figure 7.35.
from Figure 7.35, it can be seen that the per unit gross

farm income is:

In the case of the plant size four farm, approximately

115 dollars per cow;

In the case of the plant size five farm, approximately

11% dollars per cow;
The modified per unit gross farm income figures are therefore:

Plant size four farm, $115 + £4.29 = #£119.29
Plant size five farm, A113 + gl.32 = 4114.32

The per unit costs of total cost (E) are shown in Figure 7.34.

The per unit costs are:

Approximately #99 per cow in the case of the plant

size four farm;

Approximately $96 per cow in the case of the plant

gize five farm;

The modified per unit costs of total cost (E) therefore become:
(The per unit opportunity cost of the operator's management is

increased.)
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\

Plant size four farm, £99.00 + $0.26 = #99.26
Plant size five farm, $96.00 + $0.08 = £96.08

vi) 'The modified cost revenue ratios therefore become:

Plant size four farm, 99.26 = 0.8320
119.29
Plant size five farm, _96.08 = 0.8404

114 .32

2) Cost Data

Similarly, the reader may also disagree with some of the assumptions
made in the study, and with certain details of the cost data. For this
reason, for each of the 129 farms from which a long run average cost
curve is constructed, the sum by which the Total Cost (E) must be
reduced in order that the cost revenue ratio be erjual to that of the low
pointof the long mun average cost curve is determined. 22/ As the Total
Cost (B) consists of five separate components, alterations in the
assumptions made, or cost data used, in the computation of each of the

five components, will cause variations in the (fifth) coast revenue ratio.

Figure 8.26 shows the reductions in the per unit cost of Total Jost
(E), required for the cost revenue ratios of each of the representative
farms, to be equal to that of the low point of the long run average cost
curve, when the level of milkfet production per cow remains constant

over the complete range of herd sizes studied.

Similarly Figure 8.27 shows the reductions required in the per unit
cost of Total Cost (&) when the level of milkfat production per cow varies

with plant and herd size.

Figures 8.26 and 8.27 show that for each of the fifteen plant sizes,
when the degree of plant utilisation is low, the magnitude of the cost
reductions required is relatively high. This indicates that major
alterations (i.e. in excess of 30 dollars per cow) in the assumptions made
or in the cost data used, are required if the cost revenue ratios of such
farms are to be equal to those of the low points of the long run average
cost curves. Such reductions in the per unit costs of Total Cost (R)
are, in the author's opinion, extremely unlikely to be attained. Con-

versely over the latter degrees of plant utilisation, particularly in the
case of the larger plant sizes, the magnitude of cost reductions required

35. A computer programme was written to determine these sums.
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is relatively low. Consequently, on such farms, minor alterations in
the assumptions imade, or cost data used, could alter the shape of the

long run average cost curves.

vonsequently, if readers disagree with any of the assumptions made,
or with certain details of cost data used, (other than the assumptions
made or cost data used, for the calculation of the cost revenue ratios
o!' the representative farms corresponding to the low points of the long
run average cost curves), they are invited to recalculate the per unit
costs of Total Cost (E), (based upon their own assumptions and cost data)
ana to compare the results of such recalculations with the data shown

in Figures 8.26 and 8.27.

If the reader should disagree with the assumptions made or with
details of the cost data used, for the calculation of the cost revenue
ratios of the representative farms corresponding to the low points of
the long run average cost curves, the effect of variations in the per
unit costs of the representative farms, upon the shape c¢f the long run
average cost curves can be determined by recalculating the cost revenue

ratios using a similar procedure to that discusised on pages 199 - 200.

8.10 SUMMARY ‘

In this chapter, a detailed account has been given of the nature
of the cost-size and profit-size relationships. The results indicate
th't whereas within each subclass relatively large reductions in the
cost revenue ratio are obtained as the degree of plant utilisation
increases, comparatively small reductions in the cost revenue ratio are
obtained by changing plant size. Further, between plant sizes vwhen
the output per labour unit data of the reprecentative farms approximates
the maximum figure of a comparable survey farm, extremely small

differences in the cost revenue ratios are observed.

The net income data indicates that in all cases within each subclass,
the net income increases continuously as the degree of plant utilisation
increases, and within each plant size, the net income increases as one
moves from the cut-off point of subclass (a) to the cut-off point of
subclass (c). Further for comparable cut-off points, the net income (in
all.cases) increases as one moves from plant size one to plant size five
and consequently the highest net income figure is recorded at the cut-off

point of plant size five subclass (c).



When the level of milkfat production per cow remains constant
irrespective of changes in plant and herd size, the minimum ratio of
cows per labour unit and output per labour unit required for the
entrepreneurial income of comparable subclasses to be positive declines
as one moves from plant size one to plant size five. A similar trend
is discernible in the output per lavour unit data when the milkf'at
production per cow varies with plant and herd size. The continuous
decline for comparable subclasses as one moves from plant size one to
plant size five is not apparent in the data relating to the minimum
ratio of cows per labour unit required when per cow production varies
with plant and herd size. This results because of the higher per cow
production of the representative farms of the smaller plant sizes. In
this case, the minimum ratio of cows per labour unit is recorded by

plant size two.

The breakeven analysis indicates that both when the level of

milkfat prouuction per cow varies and remains constant with changes in

plant and herd size, relatively small increases in the milkfat produced
per cow, and relatively small decreascs in the per unit costs, are

required for the cost revenue ratios of the representative farms

*corresponding to the latter degrees of plant utilisation of each subclass,

to be equal to those of the low points of the long run average cost

curves.
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CHAPTER NINE

IMPLICATIONS OF 'I'HE STUDY AND CONCLUSIONS

9.1 INTRODUCTION

In this chapter, some of the more salient implications of the

study are discussed and the author's conclusions presented.

9.2 PROFIT MAXIMISATION AND COSI'" MINIMISATION CONSIDERATIONS

The results of the analysis illustrate an important point which
should be borne in mind when considering economies of size studies.
In the case of plant size one subclass (c), the low point of the short
run average cost curve (when the level of milkfat production per cow
varies with plant and herd size) éorresponds to a herd size of 130
COWS.« —l/ Further increases in the degree of plant utilisation lead
to the realisation of diseconomies of size. However, although
diseconomies of size are realised as the degree of plant utilisation
increases beyond a herd size of 13%0 cows, net income (in all five

cases) increases.

Similarly, it is possible to move from a given point on a
particular short run average cost curve to a higher point on another
short run average cost curve (and hence diseconomies of size are
realised) and for the change to be associated with an increase in net
income. For example, the five series of cost revenue ratios
corresponding to a plant size one subclass (c) representative farm,
with 130 cows are shown in Column (1) of Table 9.1l. The corresponding
figures for a plant size two subclass (a) representative farm, with a

herd size of 180 cows are shown in Column (2) of Table 9.1.

1. The low point corresponds to a herd size of 130 cows, when the
short run average cost curves are derived from the third, fourth
and fifth series of cost revenue ratios. wWhen the cost curves
are derived from the first and second series of cost revenue

ratios, the low point corresponds to a herd size of 120 cows.
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Table 9.1 Cost Revenue Ratios corresponding to Herd Sizes of 130 cows

(Plant size one) and 180 cows (Plant size two) (Variable

Milkfat Production per cow).

cost Revenue Plant size one Plant size two
Ratio " Subclass (c) Subclass (a)
150 cows 180 cows

(1) (2)

Ratio 1 0.2850 0.3894
Ratio 2 0.3117 0.4118
Ratio 3 0.6520 0.7341
Ratio 4 0.8%37 0.8613
Ratio b 0.8937 0.9213%

The net income data of the two farms corresponding to the cost

revenue ratio data of Table 9.1 are shown in Table 9.2.

Taole 9.2 Net Income Data corresponding to Herd 5Sizes of 130 cows

(Plant size one) and 180 cows (Plant size two) (Variable

Milkfat Production per cow).

Net Income Plant size one ; Plant size two
Subclass (c) Subclass (a)
130 cows 180 cows
(dollars) (dollars)

(1) (2)

Cash Income 11,809 14,401
Net Farm Income 11,368 13,872
Operator Labour and

Management Income 5,746 ) 6,270
Operator Management ‘

Income 2,746 3,270
Entrepreneurial

Income 1,755 1,855

l

From Tables 9.1 and 9.2, it can be seen that although the cost reven@e
ratios of the plant size two farm are in all (fiQe) cases greater than ‘
those of the plant size one farm, the corresponding net income figures
of the plant size two farm are in all (five) cases greater than those

of the plant size one farm. This arises because, although the net return

~



per dollar of gross farm income is lower in all five cases for the plant
size two farm, the number of units of gross farm income (i.e dollars)
of the plant size two f'arm is sufficiently great to overcome the lowered

per unit return and cause the absolute (income) sum to be greater. ——/

Although it seems likely that the main factor of interest to a
farmer considering a change of farm size is whether such a change will
lead to an increase in net income, it is desirable that any change in
farm size be such that economies of size are realised. (Consequently,
the total cost of producing a dollar of gross farm income is reduced

and hence the net return per dollar of gross farm income increased.)

In order for such changes in farm size to be accompanied by the
realisation of economies of size, it is essential that all resources
(and particularly those which in this study constitute the fixed plant
be utilised as fully as possible. For example, if a change is made
from a farm corresponding to the low point of the short run average
cost curve, of plant size one subclass (c) to a farm corresponding to
a plant size two representative farm with 210 cows, the resulting cost

revenue ratios and net income data are shown in Table 9.3.

2. For example, the gross farm income of the two farms is:

Plant size one 16,517 dollars

Plant size two 23,586 dollars
The first cost revenue ratios for the farms are:

Plant size one 0.2850
Plant size two 0.3894

The net return per dollar of gross farm income is therefore:

Plant size one (1 - 0.2850) 0.7150 dollars
Plant size two (1 - 0.3894) = 0.6106 dollars

The net cash income is therefore:

11,809 dollars
14,401 dollars

Plant size one 16,517 x 0.7150
Plant size two 23,586 x 0.6106
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Table 9.3

Cost Revenue Ratios and Net Income Data corresponding to a

Herd Size of 130 cows (Plant size one) and 210 cows

(Plant

size two)

(Variable Milkfat Production per cow).

206

vost Revenue| Plant size| Plant size| Net Income | Plant Size | Plant Size
Ratio one two one two
130 cows 210 cows 130 cows 210 cows

Ratio 1 0.2850 0.3729 Net Cash 11,809 16, 562
Income

Ratio 2 0.35117 0.3950 Net TFarm 11,368 16,026
Income

Ratio 3 0.6520 0.7168 Uperator 5,746 7,499

' Labour

and
Management
Income

Ratio 4 0.8%3%7 0.83%01 (perator 2,746 4,499
Management
Income

Ratio S 0.8937 0.8901 Intre- 1,755 2,910
preneurial
Incornie

from Table

fifth serics of

9.3, it is apparent that in the case of the fourth and

cost revenue ratios:,

the cout ravernue ratios of

the

plant size two farm are lower than those ot’ the plant size one farm and

hence economies

.
of

size are realised.

Thus moving from the 130 cow

farm to the 210 cow farm, gives rise not only to a greater gross farm

income but also to a lower total cost per dollar of gross farm income and

consequently a higher net return per dollar of gross farm income.

Further in this context, it seems likely that in certain circumstances,

the magnitude of the cost reductions which accompany increases in farm

size (as indicated in this study) will be reduced and consequently, it

may be extremely difficult for a change in farm size to be accompanied

by the realisation of economies of size.

For example, there are three main ways in which the area of the farm

a farmer operates can be increased.

a) The existing property can be sold and another purchased;

b) Contiguous areas of land can be purchased and farmed in

conjunction with the present property.
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c) Non contiguous areas of land can be purchased and farmed in

conjunction with the present property.

In 21l three cases, peculiarities in the shape of the '"new large
farm" may be such that most of the cost advantages accruing to the larger
farms, in terms of reduced per unit investment costs of fencing, water reticu-
lation systems and farm races are destroyed. Murther, resources may have
to be purchased which are not required, (e.g. dwellings, farm dairies,
etc.). The acquisition of such resources wnich cannot be effectively
utilised will tend to increase the per unit costs. In addition in the
~case of b) and c¢), pecuniary economies in the acquisition of land may

not be realised because land is purchased in small parcels.

However, in the author's opinion, it is extremely important that any
farmer contemplating a change in farm size should carefully consider the
various factors which give rise to economies of size and wherever possible,

take advantage of these factors.

9.% FARMS WHTCH CAN Bl CONSIDERED MO0 SMALL™

The results of the analysis also indicate that on those farms of each
subclass where the output per labour unit is low, the entrepreneurial
income 1is negative. ’his does not necessarily mean that such farms
will be forced out of production. Such farms will be forced out of

production only if:
a) The net farm incomes are negative;

b) The income generated by such farms is insufficient to over-
come the reservation price the operators attach to
their invested capital, and their personal services of

labour and management.

It is interesting to note that both when the level of milkfat

production per cow varies and remains constant with plant and herd size,

DI Maddern (9, p.13) describes opportunity cost as the highest return
a resource can earn in any alternative employment currently available.
In some cases, the returns to certain resources are lower than the
opportunity costs but the resources are still retained in production.
In these cases, the reservation price becomes relevant as the lower
limit of resource returns below which the resources will be retired

from use.



the net farm income of all farms is positive. The lowest figure

recorded is that of the 60 cow plant size one subclass (c) farm, when
the level of milkfat production per cow remains constant irrespective

of plant and herd size. he figure in question being 3,879 dollars.

In this context, Candler (35, p.5) in his submissions to the Scale
of Farming Working Party of the Agricultural Development Conference,
suggested that:
"A farm should be considered too small if farm family income
is less than the basic wage order."
’ne lowest net farm income observed (i.e. 5,879 dollars) would appear
to give a weekly remuneration which is greater than the averagse weekly

A
Cae 4/ . s .
waise earned in New Zealand. However, in addition to meeting the

living expenses and taxation liabilitx of the farm operator, the sum

in question, in most instances will also be required to service any

:
: D) ; ;
debt commitments —*/ and provide funds for new farm investments.

The operatcrs of those farms where entrepreneurial incomes are
neg;ative, may consider that the farms have sufficient earning capacity
to overcome the reservation prices they attach to their invested capital
and personal services of labour and management while still providing
satisfactory levels of "farm family income" and so elect to continue

farming.

However, any serious decline in the farmers' terms of trade could
result in these farms peing unable to provide a satisfactory 'farm
fainily income". For example, if the price of milkfat was to drop to
20 cents a pound, the net farm incomes of the representative farms,
corresponding to the start points of the five subclass (a) plant sizes

are shown in Table 9.4.

4. ''he average weekly wage payout per person in New Zealand as at
October 1969, was estimated to be 49.945 dollars. (36, p.45 )

58 e.g. Interest and principal payments.
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Table 9.4 Net Farm Income at the start point of Plant sizes one to five

at 20 cents per pound of Milkfat

Plant Size Constant »ilkfat Variable Milkfat
per cow (dollars) per cow (dollars)
(1) (2) (3)
1 1,668 2,748
0 1,444 7 Gl
3 834 2,820
4 692 2,596
bl 476 2,144

In the author's opinion, these sums (and particularly those shown in
Column (2)) are unlikely to provide a satisfactory level of farm family
income and hence such farms under these conditicns could be viewed as

being "too small".

Further, on farms where the output per labour unit is low (and hence
entrepreneurial incomes negative), such losses can be offset if the labour
force (plus certain other resources) can be employed in other remunerative
activities. for example, a farm operator of a farm where the output per
labour unit is low, may be able to '"sell'" some of the excess labour and
machinery capacity of his farm, by performing outeide contract work.
Maddern (9, p.?l) notes that it such farms are viewed as goods an. service
firms, rather than as {irms concerned solely with the production of farm
produce, the resulting net income of such farms may be satisfactory. In
addition, he postulates that if the incrcase in costs associated with
off-farm activities, are less than the proportionate increase in gross

farm incoine, the farm's cost revenue ratio will decrease.

Finally, the data shown in Tables 8.5 and 8.6 showing for each sub-
class, the minimum herd size and output per labour unit required for the
entrepreneurial income to be positive are .based upon an imputed interest
charge, which is assessed on a percentage basis of the data shown in
Figure 7.13 (i.e. the total farm investment data). Investigations, how-
ever, indicated that the total investment requirements of the representa-
tive farms, were in excess of those expected to be required by farms of
comparable plant and herd sizes-in the Awahuri district. Hence, when the
interest charge is assessed on the data shown in Figure 7.14 (i.e. the
estimated "market value" of farms), the minimum herd size and output per
labour unit figures required by each subclass for the entrepreneurial

income ‘to be positive will be lower than those shown in Tables 8.5 and 8.6.
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9.4 THE EFFECT OF VARIATIONS IN MILKFAT FRICE

Increases or decreases in the price of milkfat do not alter the shape
of the long run average cost curves. (i.e. The L.R.A.C. curve in all cases
is segmented, comprises segments of all 15 $.R.A.C. curves and the low
point is recorded at the cut-off point of plant size five subclass (c).)
The effect of an increase in the price of milkfat is to decrease the mini-
mum herd size (and hence output per labour unit) required by each subclass
in order that entrepreneurial income be positive. Conversely, the effect
of a decrease in the price of milkfat is to increase the minimum herd
size (and hence output per labour unit) required by each subclass in order

that the entrepreneurial income be positive.

At a miikfat price of 25 cents per pound, losses are recorded on all
129 representative farms. At a milkfat price of 27.5 cents per pound of
milkfat, losses are recorded on all farms except those corresponding to the
latter degrees of plant utilisation of plant sizes four and five. However,
it must be remembered that there were no examples of Group III and IV
survey farms where the output per labour unit data is equal to or greater
than those of comparable representative farms. Consequently, if a new
series of cost revenue ratios are calculated for varying levels of milk-
fat price so that the output per labour unit data of the representative
farms, approximates the maximum fijure recorded by a comparable survey
farm, it is found that at a price of 27.YH cents per pound of milkfat, on
none of the farms of the five plant sizes is entrepreneurial income positive.
Consequently in the event of a severe drop in the price of milkfat, '
advantages will accrue to plant size four and five farms but only if the
output per lavour unit figures of such farms can be increased above the

levels currently being achieved.

9.5 CONCLUSIONS

One of the most salient features of the farm survey was the extremely
high ratio of cows per labour unit and output per labour unit on some of
the Group I farms. The high productivity of these farms does not
necessarily indicate that phenomena exist which give advantages to one
man farms relative to multi labour unit farms in terms of labour product-
ivity. ‘The extremely high ratios of cows per labour unit and output per
labour unit on the Group I farms were achieved by the labour units working
extremely long hours (particularly in the spring), taking little time off
during the milking season, making extensive use of contractors and special-
ising in stock work. The author believes that the differences between the
four groups of farms in terms of the output per labour unit would decrease,
if the ratio of cows per labour unit and hence the hours of work of the

labour units on some of the Group III and IV farms were increased.
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Although specialisation and division of labour was evident on all
multi-labour unit farms, the author considers such division and specialisa-
tion to be of little importance. The author is of the opinion that the
main reason for such division and specialisation was because of the large
numnbers of animals carried on some of the farms, technical difficulties
were encountered with certain tasks (e.g. calf rearing, detecting in-
season cows for artificial breeding etc.) In order for such tasks to
be performed to a satisfactory level of proficiency, the labour units
performing these tasks must be skilful and experienced. There were some
tasks where advantages could be gained by allowing the labour units to
specialise in tasks for which they had a natural aptitude. (e.g.
machinery work, and repairs and maintenance work.) However, the author
considers that cost economies resulting from this source are likely to
be of little significance because such tasks are performed infrequently

and do not contribute greatly to the productivity of the farm.

The data of the farm survey indicates that over the range of herd
sizes studied, there ajppeared to be few technical diseconomies. There
was a trend towards a lower milkfat production per cow on those farms of
the larger herd sizes. such data are extremely difficult to interpret
because of the difficulties in disentangling the effects of such factors
as stocking rate, age composition and genetic merit of the herd. In
this context, it was of interest to observe that certain of the large
herds were producing or had produced at satisfactory levels (i.e. 300

pounds of milkfat per cow or more) in the past.

In the absence of a detailed study, little can be said about the
effect of herd size on animal health problems. The author considers that
the manager of a large herd would have to pay more attention to calf

rearing and herd condition.

The author does not consider that increases in herd size are
accompanied by any significant deterioration in stock performance
statistics. (i.e. percentages of stock losses, herd wastage, empty cows
and heifers and calving percentages.) The author believes that the
detection of in-season cows becomes increasingly difficult as herd size

increases and can be regarded as a possible technical diseconomy.

The farm survey data does indicate that it is likely that advantages

will accrue to the larger farms because of pecuniary economies. The
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author takes the view, however, that the obtaining of pecuniary economies

is probably more a function of managerial ability than herd size per se.

There is little to suggest that cost economies could accrue to farms
of larger herd sizes because of the employment of superior resources and
techniques. ' There were no major differences between the systems of

farming employed by the four groups of survey farms.

The author is of the opinion that the managerial problems of the
multi~-labour wnit farms are greater than those of one man farms. Two
reasons are advanced for this. First the employment of labour necessitates
some effort by management to evolve and apply strategies which give rise
to high labour productivit;  and second, technical difficulties are
encountered when large numbers of animals are run in a single herd, (e.g.

calf rearing, detecting in-season cows, herd condition, etc.)

The results of the analysis indicate that economies of size exist in

New Zealand dairy farming. However, although within each subclass,
relatively large reductions in the cost revenue ratio are obtained, as
the degree of plant utilisation increases, relatively small reductions

in the cost revenue ratio are obtained by changing plant size. Yor
example, Migures 8.6 and 8.11 show that for each of the three subclasses
associated with each of the five plant sizes, reductions in the cost
revenue ratio in excess of 0.170 dollars are obtzined by increasing the
degree of plant utilisation. The difference between the cost revenue
ratios of the most efficient plant size one farm and the most efficient

farm is however:

0.1281 dollars, per dollar of gross income when the level of milk-

fat per cow remains constant irrespective of plant and herd size.

0.0478 dollars, per dollar of gross income when the level of

milkfat production per cow varies with plant and herd size.

(The differences in both cases are in the same direction. That is the
cost revenue ratios of the plant size five farm are lower than thoseof the

plant size one farm.)

Further, when a new series of cost revenue ratios are combuted SO
that the output per labour unit data of the plant size two to five
representative farms approximates that of the maximum figure recorded by
a comparable survey farm, the difference between the most efficient

plant size one farm and the most efficient farm is only 0.0192 dollars.



It seems likely therefore that one man farms can achieve a cost
revenue ratio which is comparable to that of multi-labour unit farms,
but in order for this to be achieved, it is probable that the hours of
work of the labour units of the one man farms must be greater than those

of the labour units of the multi-labour unit farms.

Both within and between plant sizes, proportionality relationships
are largely responsible for the reductions in the cost revenue ratios.
The compilation of the cost data and the results of the analysis confirm

the observation made from the farm survey that pecuniary economies exist.

In certain circumstances, changes in farm size may ®we accompanied
by the realisation of diseconomies of size despite the tact that the
change 1s accompunied by an increase in net income. In the author's
view, it is important that any farmer considering a change in farm size
should pay attention to the various factors which give rise to economies

of size and wherever possible, take advantage of these factors.

The author does not advocate a major restructuring of the New
Zealand dairy industry towards solely large units. The results of the
analysis indicate that losses are recorded on those farms of each subclass
where the output per labour unit is low, and hence it would seem more
desirable to encourage the formation of farms where the output per labour
wnit is hign irrespective of plant size. Substantial increases in the
labour productivity of those farms corresponding to the latter degrees
of plant utilisation of plant sizes four aad five could give such farms
definite advantages particularly in the event  of .a substantial fall in

the price of milkfat.

The recent evolution of rotary farm dairies and automatic cup removal
devices are important developments. If the employment of rotary farm
dairies and automatic cup removal devices can lead to a greater number
of cows being handled per labour unit (and hence a greater output per
labour unit), then it seems likely that for farms of each plant size,
opportunities may exist for lower cost revenue ratios to be obtained and
higher net incomes to be'earned, and in addition, these innovations may
be of considerable importance in combatting the effects of a continuation
in the cost price squeeze. Further, if by the utilisation of rotary farm
dairies and automatic cup removal devices, advantages accrue to a
particular plant size, the shape of the long run average cost curves may

be markedly altered.
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