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CHAPTER 1

INTRODUCTION

New Zealand dairy farmers who have changed, partly or wholly to
beef production from surplus calves may lead the world in intensive
pastoral beef production. The main contributing factor to their
likely success in this new field is that they are experienced with
the calf rearing techniques and intensive rotational grazing systems

which are vital to producing a high net profit per acre from beef cattle.

1.1 THE FRESENT POSITION OF THE DATRY INDUSTRY

At the present time there is growing concern over the future
prospects flor increased export production fram the New Zealand Dairy
Industry. This industry is comprised of farmers producing milk on
seasonal supply for the production of butter, cheese, milk powder,
casein and many other minor products for export. Approximately
70 percent of these farmers supply whole milk and hence the bulk of
their income is derived from milk sales with the remainder coming from
the sale of cull cows and bobby calves for slaughter. The farmer's
profit is therefore, dependent on the payment received for milk and it
is this factor which is causing the present concern over the long term
future of the industry.

Coupled with this price uncertainty for future dairy exports is
the trend in dairy farm costs. Table 1.1 shows that deiry farm costs
(especially dairy farm workers' wages) have increased at a faster rate
than the milk price over the last twenty years. The divergence

between these factors is particularly noticeable since 1965 and present



indications are that this trend will contimue in the future. This
situation has put inoreasing presswre on dairy farmers, who have had to
increase butterfat i‘/ production in order to maintain their incomes.

This has been accomplished, at least partly, by the increased
productivity of labour and dairy cows and by technological change.

The increased productivity of labour has come about by substituting
capital for lasbour, (for example, by hiring_contrac'bors and by building
herringbone milking sheds which ensble a larger mumber of cows ‘o be
milked per man-hour than older +4ype sheds).

Other factors such as the increasing size of milking herds and
the amalgamations of dairy units have tended to increase the net profit
per dairy farm owner (Anon., 1968 A).

Notwithstanding the technical and managerial adjustments which
farmers have adopted to meet this changing situation, some dairy farmers
are seeking new enterprises which can be incorporated into the dairy
farming system.

One such enterprise which has come into prominence recently is beef
production-g/ from calves of the larger framed dairy breeds like the
Friesian.

The interest in beef production has increased over the last two
years because market forecasts indicate that the demand for beef on
world markets should continue to increase over the next 10 - 15 years

and the world supply is unlikely to increase at the same rate (Anon., 1987 Y.

1/ The milk produced on seasonal supply dairy farms is sold to co-operative
dairy companies on the basis of the butterfat content, though up to
30 percent of the total payout may be derived from the solids-not-fat
fraction of the milk,

2/ The term beef production is used here in a broad sense to describe
farm enterprises which produce cattle for sale to other farmers
(calves, weaners, yearlings, etc.), as well as enterprises which
produce cattle for slaughter.



TABIE 1,1
DDEX OF PRICES AD COSTS, 19501070
(1950 = 100)
varr | atnoamy 2] pamy mamt | moman payour & avenoroy | opmimn
TARM COSTS ¥i9) ' WAGES PR ID. CALT SCTEDULE
DUTTERTAT TRICE GelaQes BOCLED
Ox DULL
1950 100 100 100 100 100 0
51 112 109 104 - 140 125 118
52 119 124 120 117 160 132
53 123 135 126 159 175 144
54 127 139 131 187 182 184
55 132 149 130 205 257 199
56 134 152 127 206 158 221
57 137 152 151 187 125 -
58 1441 158 125 247 175 353
59 141 158 147 274 263 485
60 142 150 117 238 237 226
61 145 164 116 233 o237 442
62 147 166 117 214, 202 355
63 149 167 117 215 237 302
64 150 167 127 216 ik 300 |
65 152 168 157 214 265 397 ;
66 155 172 140 259 203 807 |
67 160 176 140 306 o728 487
68 164 180 145 320 oAC 478
69 170 183 128 229 516 618
70 Mo Ao Vele 128 Y 461 4 396 67C

el i

The total milk payout in the 1969/70 secason 1s expected o be S2cents
per pound butterfats

Dased on an expected average payout of £0.50 per calf,
Taken from Anon. (1967 C)
For a lanawatu Co=operative Dairy Company,
From Anon, (1950)
From Anon. (1951)



The present demand for beef on world markets is reflected in the beef
schedule price paid to farmers which has risen dramatically over the
last four years as is shown in Table 1.1. At the production level,
two major advantages of'ten advanced for beef production over dairying
are the lower level of farm costs and the lower lsbour imput required
for beef production. These benefits are especially relevant in view
of the divergence between product prices and input costs for milk prod=—
uction shown in Table 1.1.

- very

quickly because a significant proportion of dairy herds are comprised of

Many dairyfarmers are able to move into beef production

Jersey Friesian cross cows or other breeds ~2/ whose calves are suitable

for beef production. The increasing mmber of crossbred herds is

indicated by the increased use of Friesian semen from the Artificial ‘

Breeding service, as shown in Table 1.2, ‘
A further incentive to beef enterprises on dairy farms was given

in 1969, when the New Zealand Goverrment instituted the Dairy Industry

Beef Scheme., The aim of the scheme is to divert increased grassland

capacity on dairy farms away from dairy production into beef production,

by granting an incentive payment and low interest working capital

facilities for beef production on dairy farms ‘—3’/.
A small nmumber of dairy farmers have adopted beef production as

a major enterprise on their farms i"/ but a larger number are experimenting

with beef production at the present time. A survey conducted by the

1/ Beef from cattle of dairy origin is sometimes called 'dairy-beef!
to distinguish it from 'beef' produced by cattle of the traditional
breeds (Angus and Hereford). However, owing to definitional problems,
this term (dairy-beef) is not used but will be discussed in Section 2.2.

2/ These include the other large-framed dairy breeds, Ayrshire and
Milking Shorthorn as well as the Friesians.

For a fuller explanation see Section 2.9.

L

Eighteen such farms are outlined in Chapter 4.



TABLE 1.2
PROPORTICON OF INSEMINATIONS FROM EACH EREED
IN ALL N,Z.HERD IMPROVEMENT ASSOCIATIONS
BREED
Year Friesian Jersey Ayrshire Shor thorn Hereford
1960 14.3% 79. 7% 34 8% 0.7% 1.5%
61 16.3 774 345 0.8 2.0
62 18.4 76e4 - 0.6 1.5
63 18.1 76.8 2.9 05 1.7
64’ 18.1 77.5 2.4 0.5 1.7
65 20.6 74.8 2.0 0.2 2.4
66 2644 68.9 1.8 0.2 2.7
67 30.0 66.4 1.4 0.2 2.0

Note:1. All figures are expressed as a percentage of
the total inseminations.

2. The table is given for all spring matings but
excludes all deep frozen semen except that from
Milking Shorthorns which is all deep frozen.

Source: N.Z, Dairy Board : Farm Production Reports 1960/61
to 1967/68.
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Kew Zealand Dgiry Board, in the 1967/68 season, showed that 48 vercent
of the dairy farmers in the survey were rearing, on average, nine beefl

calves (Anon., 1920).

1.2 OBJECTIVE AND OUTLINE OF TIIE STUDY

The preceeding discussion has outlined the reasons why some dairy
farmers have adopted (or are cernsidering adophing) beef production,
either partly or wholly, on dairy farms,

It is therefore important to examine in detail the profitabilit
and feasibility of beef production from dairy bred calves on daiyy farms
in its various forms, before a large number of dairy formers adopt beef
production as a major enterprise on their farms.

The objective of the study is 1o examine in detail the economics
of beef production from retained (or purchased) calves on the dairy farm
where these calves are available at present. That is, dairy farms with
millcing cows which produce surplus calves -ja/ suitable for rearing as
beef animals, In other words, farms with milking cows of the dual=-
purpose breeds. In New Zealand these milltiing herds are usually com-
prised of Triesian or Irieslan cross cows but some other breeds and
crosses are also suitable and are used by farmers for prbd.ucing beefl
calves.

The study is not concerned with the economics of changing the breed
of milldng cows on a dairy farm from one which is adapted mainly to milk
production to a dual-purpose breed, However, some of the factors which
may influence this decision are given in the following two chapters.

The detailed evaluation in the study was a case farm approach in
vhich the feasibility and profitability of beef production was examined

on one mixed beef-dairy farm and two dairy farms all with Frilesian cross

1/ That is, surplus to replacement requirements.



milking herds. DBefore the evaluation was done on these farms, a
survey of sclected mixed beef-dairy farms was carried out to obtain the
ideas and experiences from a larger number of farmers on the various
facets of beef preduction from calves of dairy origin on dairy farms.
The main limitation of this case farm approach is that care is required
wnen the results from the case farms discussed are applied to some other

dairy i‘arm.y However, the results can be used so lonz as they are

adjusted to the resource structure of the ferm being considered.

1.3 ORGANISATION OF TEE STUDY

In Chapter 2 there is a review of technical considerations relevant
to the study and an outline of the Dairy Industry Peef Scheme introduced
in 1969.

Chapter 3 presents a simple theoretical framework for viewing the
farm management problem being studied and discusses the methodology
employed.

The results and views obtained in the farm survey are given in

-

Chapter 4, while Chapter 5 presents the detailed evaluation of The

three case farms. Tinally, Chapter 6 swirarises the usefulness cf the

methodology used as well as sumarising the resulis and conclusions from

the case farms,

1/ This is discussed in more detail in section 3.2.1.



CEHAPTER 2

TECHNICAL CCNSIDERATIONS RELATING TO

BEEF FRODUCTION ON DAIRY FARIS

2.1 INTRODUCTION

This chapter outlines some of the important technical aspects of

increased beef production on dairy farms.
2,2 THE TERMINOLOGY USED IN THE STUDY

It is necessary at this point to carefully define the terms
"beef catvtle" and "beef" as used in this study.

Beef cattle of dairy origin are often called "dairy-beef" catile
to distinguish them from cattle of the {traditional beefl breeds., The
distinction is made according to the different rearing systems used to
each case. '"Dairy-beef" calves are usually either reared axtificially
or multiple-suckled on nurse cows, though some calves are single suclded
on dairy cows. However "beef" calves are usually single suckled on
beef cows for 6 = 8 months, though double suclkling is becoming more
popular by suckling a "dairy-beef" calf on the cow ag well ag her own
calf, TFor the above classification, the term "daivy-beef" is useful.
However, after beef calves from either source have been vieaned <che
situation becomes more confused. The growth rate, age at slaughter
and carcase grades obtained by either type of beef animal is dependent
on the management system used and the exviromment in which it is
grazed. Thus on commercisl farms, prime beef (C.A.Q.) carcases or
boner beef (Y.A.Q.) carcases can be obteined from "beef" or "deiry-beef"

cattle depending on the type of farm on vhich they are grazed and the

management system used.



However, because many dalry beef cattle are grazed at high
stocking rates and hence a high propertion are graded Y.A.Q. (vien
slaughtered at 18 months of age) scme people assume that "dairy-beef"
production is synonymous with boner beef production. Since boner
beel is sold as manufacturing beef the term "dairy-beef" is sometimes
used to imply an inferlior product. Thus, the source of the calves
may be thought to determine the oulcome when, in fact, it is probable
that the management system employed was aimed at boner beef production,

Candy (1967) expressed corcern as follows:-

"I regret to say that the term "dalry-beef" in many
people's minds connotes an article of inferior value,
which is not at all true for beef properly raised
from the heavier breeds of dairy stock."

and as Edwards (1965) said,
"Beef from dairy herds is beef, From some breeds
anl crosses, its characteristics are completely in

accord with modern consumer demard,"

To summarise, it is convenient to have a simple term (Gairy=beef) to

distinguish calves which are reared by differcent methiods but there is

much less need to make a distinction after ithe calves have been weaned.
In this stuldy, because all the beef cattle referred Lo are of dairy

origin, unless otherwise specified, no confusion can arise. Therefore,

it has been decided to use the term "beef cattle" to describe animals

of dairy origin which are reared artificially or multiple suckled on

murse cows and which produce "beef" regardless of how this meat is

graded.
2.3 THE BREEDS OF POTENTIAL BEEF CAILVES BCORN ON DAIRY FARLES

Bveritt (1967) estimated thet Jersey cattle comprised "over 80 percent"



of the National Dgiry herd. The remaining 20 percent is made wp
mainly of Friesians and Fypiesian cross with some Milking Shorihorn
and. Ayrshire cattle.

However, with the marked ircrease in the use of Friesian semen
from the Herd Improvement Associations, the above figures do not give
a true picture of the breeds of calves born.

Berton (1966) estimated the breed of dairy calves swplus o

replacement requirements as follows:-

TABIE 2.1
BREEDS OF SURFLUS DATIRY CALVE
Breed or Cross FPercentace of Swrnlus Calves
Jersey 72.6
Jersey Cross I'riesian 7ol
Friesian = spring born 8.1
autunn born 4,0

Others (f»fil'.‘ﬂnrr Shoxthorn,
Ayrshire, Angus cross arnd
Hereford cross). 7.9 ..

100.0 percent

In view of the increased use of Friesian semen since 1906 - see
Teble 1.2 - wnen these estimates were made, the proportion of Friesian
ard Friesian cross calves will now be higher than is shown in Table 2.1.

2.3,1 Sultability of the Jersey Cattle for Beef Production

From Table 2.1 it can be seen that it would be convenient if
surplus Jersey calves could be reared for beef productlion because 72.0
percent of the surplus calves are of this breed.

There is an objection to the use of Jersey cattle for beef
production cwing to their supposed tendency to produce yellow fat,
However, Morgen ard Everitt (1968) have found that the importance of

yellow fat in Jersey steers may not be as great as was farmerly thought.



In any case, yellor fat is not a problem szo long as the Deef is sold in
trimmed boneless form. Therefore, Jersey beef is sultsble for sale as
mamfacturing beef.

The other main criticism of Jersey beef cattle is their relatively
slow growth rate. However, growth rate per animal is not the sole
factor influencing net profit per acre. The other main f‘ac,;'tors are
the mmber of beasts carried per acre and thelr associated costs
(celf cosk, animal health, supplementary feed, freight, etc.). Research
work overseas has inferred that the efficiency of comversion of feed

by,
ralc]

into beef by Jersey cattle may be lower than for other breeds like
Friesian (Bord et al, 1965). Tevertheless, it is very difficult to
estimate what this lover efficiency of conversion of the Jersey lLreed means
in terms of a lower beef output per acre on New Zealand farms, cormpared
with other breeds. Such a difference, if it exists, would have to be
weighed against the lover Jersey calf cost as compared with other treeds

and possibly the increased number of beasts carried per acre, That

is, the futuwre of Jersey beef production will not be finally Imowm

until trdals have been conducted to find the comparative profitability

of the Jersey with other breeds.

2.9.2 The Cese for the Jersey Cross Friesian Cov

“

oy

Since 80 percent of dairy cows are Jerseys and the
suitability of the Jersey for beef production has not been fuily
demonstrated, the dairy farmer must decide vhich breed of bull to use
if he wishes to diversify into beef production.

titckbury (1966) has pointed out that the Friesian sire is
the most suitzble because:

(a) The Friesian cross Jersey calf is a good beef producing

animal.

(b) The Friesian cross Jersey heifer is quite suitable for



rearing as a replacement., Indeed considerable interest
is being shown in the Jersey cross Friesian hybrid as a
desirable cow for comercial milk production (Edwards, 1965).
(¢) The Jersey cross Friesian herd allows emphasis %o be
changed from beef to milk or vice versa, deperding on the
state of the respective marketss,
n

The future of the crossbred milking cow will therefore be influenced

by the beef to milk price ratio and the relative carrying capacities of

Triesgian and Jersey covws per unit land erea. (Brerits, 1967);
However, there are a nunber of managerment consideralions wihiich may

influence this discussion. The merit rating of bulls in the Artificial

Ta

Breeding service, stock thrift, winter soil conditions and personal

preference may all affect the choice of breed.

If a dairy herd is adapted for producing beef calves as well as

for milk production, the gquestion arises as to the effect on milk output

-
- |

of breeding towards 'beef-type' enimals. Langlet (1

w0

65) has defined a
beef-type animal or a cattle beast with a high beef output per unit of
time as 'an animal with a tendency to reach a large mature stature with
enough width and good muscle development.'

There sre two alternative breeding programmes which can be used

either singly or together. These programmes are crossing Jersey cows

with a Friesian bull ar selection within a breed, like the Friesian,

for 'beef-type' animals.

(a) Crossbreeding (Jersey Cross Friesian)

It is generally accepted that whilst the Friesian cow is
more efficient as a producer of pounds of milk solids-not-fat
per acre than the Jersey; the Jersey is more efficient as a

producer of pounds of butterfat per acre, (Campbell, 1966).



3 51 5
(&)

Although the present milk payout system of Co-operative

Dairy Companies is based on the butterfat content of milk,

it is not at all clear which breed of cow is the most

profitable to the individual supplier. Iasically, there ave

two issues involved.

1. Yhich dairy breed contributes most to the profit of the
Co-operative Dairy Company, This will depend on the
particular products produced (for exarmle bubier, butter
ard skim milk powder, butier and casein, cheese, etc) by
the company and their respective prices.

and 2. Given the present milk payout system, which breed will
return the greatest profit to an individual dairy company
supplier.

Obviously, this is a very complex question to which there is
no simple answer. The problen is further confused by the differ-
ential amount of meat produced by each breed.

Campbell points out that Friesian cull cows and calves have
a higher monetary value than their Jersey counterparts, owing to the

alves and the heavier

&)
H
| id
[¢]
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i
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superior beef preducing ability cf I

e

cows. Nevertheless, it has not yet been determined what price
margins, for Friesian cull cows and calves, are necessery to offset
the more efficient butterfat production per acre of the Jersey, given

the present milk payout system.

(b) Selection for 'Beef=-type! Within The Friesian Breed

It is hypothesised that the beef producing potential of the
Friesiaen breed has not ;,.ret been realised because little, if any, selection
has been done within the Friesian breed for beef performance characteristics
as described by Lenglet (1965). These include selection for weight gain,

muscle development and the efficiency of comversion of feed into meat. The
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performance of Friesian catitle inbeef production is likely to improve
iff selection for these factors is introduced and intensified.

In the future, we would not expect the increase in the efficiency
of butterfat production to be as great as that to be obtained by
selection for increased beef performance, since selection for butterfat
production has been carried out for a large muber of years, for
example, herd production testing has been in operation by the M.Z.
Dairy Board and Herd Improvement Associations since 19220,

This study is therefore conducted at a +time when the effliciency
of butterfat production per acre is at a high level and beef production
is only in a developmental phase with regerd to genetic improvement.

In view of the preceding discussion one would therefore expect
that the efficiency of beef production per acre may increase relative
to butterfat production pa acre over the next ten years

Furthermore, it has been shown, although not conclusively, that
selection flor beef producing qualities within a duel-purmose breed,
like the Frieslan, does not lead to decreased milk production. That
is, a small positive genetic correlation has been found between milk
)

and beef production (Langlet, 2965). IHowever, a negative genedic

correlation exists beiween milk proeduction and butierfat vercentage
(Robertson, Waite and White, 1950). Both these studies are overseas
work but if they are found to be significant urder lew Zealand
conditions, selection within say, the Friesian breed, for beef

Y s mi
producing qualities will lead to increased efficiency in milk
production but perhaps decreased efficiency in butterfat production,
To summarise then, the present millk payout system may cause divergent

aims in conbining milk and beef production from the same breed, since

breeding towards the Friesian by crossbreeding or selection within a

1/ That is, technical efficiency in terms of gallons of milk,
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breed (for vebiter beef preducing characterisitics) will almost
certainly result in larger daiyy cows. Althoush these cows may be
moere efficient milk producers, they may be less efficient butterfat
producers per acre or per farm,

The factors which will most influerce a farmer in his breeding
programme zre likely Yo be:
i. The basis of pgyment for milk, and

ii. the ratio of milk ard beef prices including the value of

the calves which are sold for beef rearing and slaughter,

as well as the value of cull cows.

2.3.4 Suitability of Friesian and Friesion Cross Captile for
Beef Production.

The suitability of Friesian cattle for beef production has
been well demonsirated in New Zealand. Many woriccrs have showm that
very high levels of beef output per acre can be achieved using
Priesian steers. ‘Joyce (1969) has shown that 7C0 pounds of carcase
beef per acre can be obtained from intensively grazed Friesian sieers.
Barton (1968), Bveritt, Evans, Franks (1969) and Hollard (1962) have
all shovm that the Friesian is at least equal to the traditional breeds
as an efficient producer of beef.

Furthermore, the Friesian-Jersey cross steer has also performed
satisfactorily in research and commercial trials (Everitt, Tvans,
Pranks 1269; Barton, Jones, Donaldson, Barnes, Evans and Clifford 1968;
Joblin, 1966).
2.4 (RADING STANDARDS

Vew Zealand has a meat grading system which grades beef carcases
subjectively on the basis of conformation and fat cover within various
weight ranges.

Carcases with the 'correct! conformation (Barton, 1965b) and with



1
a good covering of fat are placed in the higher nriced G.A.Q. :/ snd
m ~ 2 - . k. | - 1
FodoQe~ grades, whereas, lean, deiry-iype carcases are placed in the
. g 3 '
lovier priced ’)..A.Q.—/ grade. Barton (1965bL), points out that the

shape of a carcase has very little effect on the weight of saleable
meat present and clearly, external fat, which is ‘rirmed off duxing
the boning out process, does not increase the value of the beast.
Friesian steers, slaughtered at 18 months of age and at light
welghts are of'ten penalised by the present prading system because they
have not sufficient fat cover ard have not the reguired conformation
to be put into the higher priced grades (Bveriti, 1970). This is an
ar'omalous situation since it hasbeen shown that the yield of saleable
meat, including the high priced cuts, from 18 months old Friesian
a4 s L FR FR L ¥ Pt 2 i"'/ £ n
steers is at least equal to that obtained from bgef steers of
comparable age and carcase weight (Everitt, Evans and Franks, 1969).
Beef grading in Otago and Southland is copcrated on a yield
grading system which grades beef carcases on the yield of saleable
meat and if this system is adopted nationally then beef from Jdairy

bred animals may be more able to enter the higher priced beef grades

Rl O T 4 2 il n * R L FRRIN B T L - o My .
than they are under the present grading system (Tverits, 1070). The
| - o B = 4= ~ ~ -y Fal i T LR IR = 2 o
schedule price differerce between G.4.%./7.4.0. and T.4A.Q. bee? grades

T [ =% o - R - 4 Qrrn s P I o
varied from g1l To g2 per 100 pounds in 1970 and hernce the disincentive

P 2 P L. .
steers due to grading
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was small, compered with the advantages of meting dairy cows with a

(%]

large framed dairy bull (like the Friesian) for beef production —/.

Good average quality
Fair average quality
Young average qudity
Angus or Hereford

See Section 2.3.2
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2,5 CALF R¥ANTYNC TOR BEEF FPRCDUCTION

The prescit interest in beef production in lew Zealand has
focussed atiention on methods of calf rearing because a large nuiber
of potential beef cattle are available from dairy hexds as four daj
old calves. However, the rearing of the calves requires an efficient
systen if it is to be done economically. Therefore, attention has
been paid to calf rearing systems which:

a) require less labour (since calf rearing occurs in the

Spring which is the busiest %ime on a dairy farm),
b) result in heavier calves weaned,

c) are cheaper than conventional rearing methods, and

d) produce healthier calves.

2.5.1 Nurse Cow Rearing

Recent work in Yew Zealand has shown that suckling three or
four calves on a milking cow far 8 to 10 weeks to be an efficient calf

rearing system, because:

a) After the initial "mothering-on" siage, the labour

.

1-4

reguired far c2lf reoring is less than is required

for artificial reoxring.

b) Calves reared on a cow grow faster uniil weaning and
have less animal health problems Than artificially
reared calves.

c) The calves stimulate the cow's milk production so that
the cow produces at a higher level post-weaning than
if it had been machine-milked from calving. That is,
the loss in milk to the calves is partly made up by a
suckled cow in the post-weaning milling phase of her

lactation. One qualification which was made to this

trial was that the milking stimlation response, of the
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cows af'ter weaning, was greater in poor producing
cows and in heifers than in cows which produce well
under normal circumstances (Everitt, Phillips and
Whiteman, 1968).

FParmer views have supported the findings of Everitt et al
(Cardy, 1967; Anon., 1967D). However, more recently Iveritt (1969)
has fourd that the stimulation effect mentioned in (¢) may not be as
good as was shown initially and thus, the net loss of butterfat from a
cow which is suckled by three or four calves for 8-10 weeks may be
greater than was shown in the trial,

Hence, the major benefits for nurse-cow rearing over artificial
rearing are the savings in labour and the healthier calves produced.

2.5.2 Artificial Rearing

Corventional calf rearing methods using calfeterias, troughs
or buckets have been improved in recent years to enable large groups of
calves to be reared on milk or reconstituied milk powder (Barnes, 1966;
Easton, 1966). Also, some rovel rearing techniques have been
developed. One has been described in which the calves are fled partly
on reconstituted milk powder and suckled onto murse cows once a day a
the evening milking (Anon., 1968B).

The main aim of these new techniques has been to decrease the
lebour input in calf rearing. However, Davey (1966) points ocut that
considerable care is required when rearing large groups of calves to

ensure that disease does not become a serious problem,

2.6 INTENSIVE BEEF FRODUCTION

As mentioned in Chapter 1, the research work that has been carried
out in New Zealand over the past ten years, and is being continued, on
intensive beef systems, has encouraged dairy farmers to consider beef

production because it is reputed to require less labour than dairying



and the outlook for beef exports in the long term appears to be good
according to some market forecasts (Anon., 1967A).

Up until 1966, our knowledge of the level of beef output per
acre that could be obtained from intensive grazing systems was very
limited. ©Even more work is required in this field especially in the
area of energy requirements for growth and maintenance of beef
animals under New Zealard conditions.

The research work being carried out in New Zealand on intensive
beef production has highlighted the fact that the most profitable
export beef i'/ policy on well-developed farms is one in which the

ths

beasts are slaughtered before their second winter, at 18 - 20 mon
of age (F oblin, 1966B).
The number of winters over which a cattile beast is carried on a

dairy farm 1s an important criterion for profit because the cost of

wintering an animal in terms of scarce autwmn saved pasture and

expensive conserved feed is the major cost imvolved in growing catile.
Also, the efficiency of conversion of pasture into meat declines
repidly after about 20 months of age due to the higher maintenance
requirement of a heavier beast and the "laying-on" of fat which requires
three times the quantity of feed per pound of gain as that required to
put on a pound of muscle (Joblin, 1966B).

Joblin points out that there are two major opposing economi
conditions operating, which determine the slaughter time at which
maximum profit is obtained.

a) The decline in feed comversion efficiency which tends to

reduce the age of slaughter at which maximum profit is obtained,

1/ Beef sold at the export meat schedule price as distinct from
beef sold to the local butchers market which generally pays a
premiun price for beef cattle slaughtered out of season (Winter
and Spring). '
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and b) The opportunity cost-é/ of the calf reared for beef
production which tends to increase the age of slaughter

for maximum profit.

Besides these two factors there are other congiderations such
as feed supplies, product prices and imput costs.

With respect to (a) and (b) above, trials at Rualura Agricultural
Research Centre haye-indicated that the optimum slauyghter weight 4 is
probably between 700 and 9C0 pounds live-weight for Angus cattle
(Joblin, 1966B).

However, the optimum slaughter weight far Friesian cattle is
likely to be higher than this figure since they are slower maturing
and the efficiency of conversion of grass into meat does not decline

rapidly until the Friesian is older than the faster-maturing Angus.

2.7 TEED REQUIRILENTS OF CATTLE

A most important consideration in evaluating the place of beef
cattle on dairy farms, is the substitution of milking cows for beef
cattle or vice versa. Scientific work has been mainly concerned with
estimating the feed required by dairy cows and beef cattle in separase
trials and no detalled putlished work is available én the inter-
relationship of milking cows and beef catile for feed.

The feed requirements of milking cows have been well documented
for New Zeeland conditions (Coop, 1965; Iutton, 1962; IHuiton, 1263;
Wallace, 1961) and sbundant literature is available overseas concerned
with the feed requirements of beef cattle (lMorrison, 1959;

Anon,., 1965; Anon., 1953). FHowever, in New Zealand, the only data

.5/ The opportunity cost is the opportunity foregone of the sale of the
bobby calf plus the grass made unavailable by the calf to other

stock or to supplementary feed production.

2/ TFor maximum profit.



available in this field are from trials at very preliminary stages
(Joyce, 1969). Hence, it has been necessary %o adjust overseas
feed requirements for beef cattle to approximate New Zealand grazing
conditions (Appendix I).

At present only one trial is being carried out to ry to deter-
mine the relationship between dairy and beef production on the same
area (Campbell and Clayton, 1969). This frial was only begun in

1968 and hence no published information is yet available,

2.8 THE ECONOMICS OF BEEF FRODUCTION ON DAIRY FARLS

The economic aspects of substituting beef cattle for milking cows
on New Zealand dairy farms has not been investigated in detail.

However, many articles have been published, in popular journals,
concerned with the comparative profitability of dairy cows and beef
cattle usually in the form of a gross mergin or partial budpget analysis
(for example, Baker, 1968: Bowman, 1966: Armstrong, 1969).

Australian work on the place of beef cattle on dairy farms
(Hardman, 1966 Lindner, 1969) is not easily adjusted to New Zealand
farming conditions owing to the marked difference between carrying

capacity per acre, farm size and price relationships.

2,9 THE DAIRY INDUSTRY BEEF SCHELE

The New Zealand Goverrment in its 1969 Budget proposed
"The Dairy Industry Beef Scheme" which aims to divert increased grass-
land capacity on dairy farms from milk to beef production. A payment
will be mad.el to dairy farmers of 10 per catile beast run on the farm
over the period 31 December, 1969 until 30 September, 1970. The beef
cattle must be calves born to dairy cows between 1 June and 31 December,

1969 and no restriction as to sex is imposed. TFurthermore, special
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advances of working capital (830 per animal) are aveilsble at

d percent interest in view of the deferred income from beef production
relative to dairying., The scheme was exterded to cover the 1970-71
season in 1969 (Anon., 1969A).

Although the scheme was intended as a dairy disincentive,
from the dairy farmer's point of view it is an incentive to graze
beef cattle. That is, it is a payment for carrying beef animals on
the dairy farm subject to certain restrictions,

The beef incentive payment-é/ is available to dairy farmers, who
produced not less than 6,000 pounds of butterfat in the 1958/69 season,
for beef cattle grazed on the dairy farm or its associated runoff.

The runoff must have been utilized as an integral part of dairying
operations in the 1958/69 season.

At the time of writing, the scheme had not been extended beyond
the 1970/71 season. That is,'the incentive payment will also apply
to cattle run on a dairy farm from 31 December, 1970 until at least
30 September, 1971.

The term 'Beef Incentive Payment' will be used in this study to
describe the $10 payment from the Dairy Industry Beef Scheme. IHowcever,
the payment is mede on a per head basis and the above term is not meant
to imply a payment for beef production but rather for holding beef
cattle on a dairy farm subject to the restrictions stated previously.
That is, it is available only to dairy farmers and not to beef producers

generally.

1/ The term incentive payment could have been replaced with the term
subsidy. However, a subsidy usually implies a grant by the
State of longer duration and which is more generally available than
the above scheme., Hence the term incentive payment was preferred.




2,10 SUMMARY

The research work that has been carried out in New Zecaland and
Overseas has shown that Friesian and Friesian cross milking cows are
dvual=-purpose animals whose progeny are suitable for beef production.
There are a nurkter of calf rearing techniques available which should
result in the production of healthy, well-grown beef calves from
dairy cows.

It is likely that on intensive dairy farms, the optimm time of
slaughter for these cattle will be before their second winter, if <he
beef produced is sold at the export schedule nrice.

The farmer's decision of whether to change the breed of his
herd so that he can produce calves more suitable for beef production
is a very complex question which will be influenced by the products
vroduced by the dairy company supplied, the breed structure of the
-other suppliers'! herds, the relative prices of beef and diry products
as well as many farm management considerations. INevertheless, many
dairy fermers have made a decision in favour of large framed dairy
cows which provides them the flexibility of being able to change from
milk to beef production or vice versa depending on current prices and

+the future outlook.
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CHAPTER 3

ECONOMIC ASFECTS OF BEEF FRODUCTION ON DATRY FARNS

3.1  INTROLDUCTION

In the first part of this chapter, it is proposed ‘o examine in
economic terms, the implications to the individual farmer of beef
production on a dairy farm and to establish a priori some of the
factors that may influence a dairy farmer deciding whether to
increase beef production. The second part of this chapter will .
establish the data requirements and the data collection techniques
for the study and briefly examine the advantages and disadvantages
of adopting linear programming as the analytical technique for

evaluating the profitability of beef production on three case farms.
3.2 TIE PRODUCTION POSSIBILITIES FCR MILK AND EEEF PRCDUCTION.

The production possibilities for beef production (from steers,
heifers or bulls) and milk production have been diagramatically re-
presented in Figure 3.1.

The transformation function AB represents, schematically, the

combinations of milk and beef that could be produced on a dairy farm,

On the present transformation function, AB, the point A represents

a dairy farm devoted entirely to milking cows plus their replacement
heifers. In this situation a small quantity of beef is produced
from the slaughter of cull cows and bobby calves. t is, point A
does not lie on the vertical axis.

As the production system moves a small distance away from A
towards B, the breed of the milking herd changes to a dual-purpose

breed which produces a higher beef output but lower milk output, in
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Figure 3.1 PRODUCTION OPPORTUNITIES ON A DAIRY FARM

Price Ratio 1

Milk Production

(Ibs. butterfat) Future Transformation Function

Present Transformation Function . .
Price Ratio 2

Beef Production (lbs)

terms of pourds of butterfat, from the farm. The higher beef output
comes from the heavier cull cows and bobby calves sold.

The next change ococurs further towards B, when swrplus calves are
retained on the dairy farm and reared for beef production. Tinally, at
point B, the farm produces all beef and no milk., This is achieved by
buying in store beef cattle (calves, weaners, etc.), for rearing and
sale to other farmers, or for slaughter.

The purpose of this study can now be seen graphically., It is to
examine situations which can be schematically represented by the present
transformation function from the point where a dual-purpose hbreed is
present on the farm (devoted predominantly to milk production) to

point B, where the farm is engaged in all beef production. Once



this range of possibilities has been specified, then it is vossible to
discover the production points for meximum profit corresponding to

different prices for milk and beef. This will be shorm in Section 3.2.2.

342.1 Factors Affecting the Shave of the Tyansformation Function

The marginal rate of ‘ransformation 4 of milk for beef
production on a particular dairy farm will deperd on the resource
structure of that farm. This is because the resource structure of
that ferm will influence the shape of the transformation funciion and,
as will be shown in the next section, the shape of this function will
dgtermine the combination of beef and milk produvction at which maxirum
profit is obtained.

The resources available to a farmer may vary as follows:-

(a) The capital imvolved in stock on a mixed beef-dairy farm is
expected, a priori, to be similar to that same farm milking
all dairy cows, but working capital requirements are expected
to be preater with a beef enterprise because the income from
beef cattle is obtained in large lump sums on the sale of
the beef cattle over a short period of time. However,
income from milk production is cobtained monthly throughout
the lactation period.

(b) A large nunber of factors relating to the land resource'g/

may have a significant effect on the rate of ‘ransformation

of beef for milk production on a dairy farm,
(¢) Labour can also be expected to influence the transformation

rate since beef production requires less labour than milk

production.

1/ As represented by the slope of the curve AB in Figure 3.1.

2/ TFor example: farm size, contour, access, distance from the milking
shed, weather uncertainty, etc..
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(d) It is expected that the organizational skills required on
a mixed beef'-dairy farm will be greater than on a gpecial-
ized unit predominanily concerned with beef or dairy prod-
uction. Indeed, organizational skills, which are part of
the management resource, may be a limiting factor on mixed
beel-dairy farms since the organisation required for
grazing management, buying and selling catile ete. may
itself impose a restriction for some farmers on the com-
binations of beef. cattle and milking cows that they would
be willing to consider. Another facet of the management
resource which is important here, is the period of learning
which the farmer usually goes through when changing enterprises
from, say, dairy to beef production. This means that the
farmer usually has to accept a lower financial performance
for the first season or {two until he becomes familiaxr with
the new enterprise,

Technological change will also influence the shape of the trans-

formation function over time. The current rescarch being carried out

=

at research stations amd by farmers into intensive beef preducticn

3

I‘!c

expecied to bring aboubt new technical and managemen®t Iinnovations

which may increase the rate of ftransformation of beef for milk
production /. That is, it can be expected a priori that the
transformation function AB in Pigure 3.1 will change to, say, AC over
the next few years. This change would increase the milk to beef price
ratio at which beef could be profitably substituted for milk, or if the
price ratio remains the same, then the new transformation function
increases the quantity of beef that could be profitably substituted

for milk,

1/ See section 2.3.3
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3.2.2. The Beef-Dairy Corbination which Maximises Profit

In Figure 3.1, the combination of beef and dairy production
which maximises profit for this farmer, with his particular resource
structure, occurs at the point of tengerncy of the inverse price ratio
line Y to the transformation fuﬂction.g/ Howevey the farmer does
not kmow with certainty what the future prices will be and it is
necessary to consider price uncertainty in the analysis.

3.2.8., Price Uncertainty for Beef and Dairy Products

The price uncertainty for beef and dairy vproducts is a very
important factor in deciding whether +to make the change to beef prod-
qction of a more than short term nature.

The prospect of the United Kingdom joining the Eiropean Economic
Commnity (E.E.C.) without special trade comcessions for Mew Zealand
and the butter surplus' being stored by the E.E.C., are causing
anxiety as to the future of New Zealand's dairy exports at present
prices. Onion (1989) points out that while the outlook for increased
dairy exports over the next two years is not good, the longer term
outlook is bettér, because he considers that a more rational apnroach
to international dairy produce marketing will be adopted, However,
predictions are very difficult to makg and at the present time gll
that can be said is that for the next 10-15 years, the oultlook for
increased exports of dairy products is uncertain,

Onion (1969) also points out that the futwre for beef exports
(of the type produced by beef cattle of dairy arigin-é/) "] ooks

promising" over the next 10 years.

1/ For example, in Figure 3.1, price ratio 1 favours milk production
and price ratio 2 favours beef production,

2/ A mathematical proof of this statement can be found in Heady (1965).

3/ Usually 20 months old steers or bulls which are graded Young Average
Quality (Y.A.Q.) or Boner Bull and exported as boneless beef and
fabricated cuts (Bveritt, 1967).
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Nevertheless, the current high schadule price & being paid to
farmers for steers and bulls grading Y.A.Q. and boner bull is dependent

on the gquota of beef exports permitted into one high priced market

viz, the United States of America (U.S.). In 1968, approximately

80 percent of New Zealand's exports of boneless beef - and veal

was sold to the United States ard a similar proportion is expected

to be exported there in 1969 (Anon., 1969B). In Februaxry 1970

the U.S. price for boneless manufacturing beef was 44-45 cents (M.Z.)

per pound F.0.B. é/ « If this market had not been available, the

next highest priced markets were Canada and United Kingdom wvhere

the price of manufacturing beef was 37 and 28 cents per pound ‘
respectively (Fraser, 1970).

The U.S. quota of beef imports can be reduced by Goverrment ‘
intervention at any time and such a move would cause a substantial ‘
decrease in the schedule price ﬁ’/ for these classes of beef.

The Food and Agriculture Crganisation of the Unifea. NMations
(Anon., 1967A) has projected a future demand for beef greater than
the expected supply in 1975 and 1985, Tier (1969) deduces from
this projection that a rise in the world beef price may occur vhich
would reduce this "surplus demand", but he also points out that
owing to trading barriers ‘—5/ , bilateral agreements and fluctuations
of domestic beef production in beef importing countries, there may

contimue to be a wide difference in the price paid beitween countries.

At the time of writing: Y.A.Q. ox over 401 pounds carcase weight
was $23.50 per 100 pounds and boner bull, 376-550 pounds was £25.50.

Largely manufacturing beef.
Free-on-board.

The price the farmer receives from a meat export company.

Qg le e

Tariffs and quotas.
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It is very difficult to predict the future price of beef because it
will depend on access to the high priced markets and the degree of
vrotectionism, in the form of tariffs and other factars, adopted by
beef importing countries.

The irplication that can e derived from these factors is that,
while the present high schedule price should continue vrovided the
U.S. market remains open, and provided the quota increases, there is
a possibility that the schedule price would fall if access to this
market was cut off or reduced.

If the present high beef schedule price is to be maintalned,

New Zealand must have access to a beef quota in the U.S. which is
increasing at a similar rate as New Zealand's export beef production,
otherwise a proportion of the increased production nust be sold on
lower priced markets which will tend to reduce the beef scheclul.e
price paid to farmers.

Cameron (1969), has summarised the export beef price situation
as follows:

"There are two basic (beef) price levels in the world today:

1. D8.A. level

ii. Other markets."
and further,

"One of the effects of the U.S.A. quota should our production
exceed greatly the percentage increase in quota allowance, will be
that the price of manufacturing meat will fall well below the price
of high quality prime meats.

On the other hand, should the quota limit be lif'ted beyond
our ability to supply, then we will see a continuing closing

in the price gap between prime meats ard other meats including

manufacturing beef,"
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This question of the future prices for milk and beef is a most
difficult one for the reasons just outlined. From the farmer's
viewpoint, he receives a guaranteed price for the butterfat portion
of milk sold. The guaranteed price in 1969 constituted approximately
80 percent of the total milk payout to the farmer. Furthermore,
provisions in the Act E—/ ensure that large fluctuations in this guaran-
teed price do not cccur between seasons,

On the other hand, the guaranteed beef price in 1969 was only
35-39 percent of the beef schedule price. This guaranteed beef price
is actually a minimum export price. If the export price falls below
the minimum price, a deficiency payment is made by the lMeat Producer's
Board to meat exporters up to the level set by the Meat Export Prices
Committee, This enables the meat exporter to pay farmers a schedule
price equivalent to the minimum export price (4Anon., 1955).

In 1969, the minimum export beef price for Y.A.Q. ox and boner

bull was 18 cents per pourd F.0.BE. far boneless meat. If' a carcase

is assumed to yleld 65 percent saleable meat and the average net
cost 4 of meat processing is 5.825 cents per pound of meat on a
boneless basis (Fraser, 1970), then this mininum export price is
equivalent to a schedule price of approximately g8 per 100 pounds

carcase weight.

Thus the minimum export price far beef (which is, in effect,
the guaranteed price) in the Y.A.Q. and boner bull grades is only
35-39 percent of the 1969 schedule price 5. This means that the
stabilising effect of the minimum export beef price is far less than

the guaranteed butterfat price at the present time.

1/ Dairy Board Act, 1961,

2/ That is, the total cost of killing, processing, freight and
insurance less the value of the hide.

3/ The opening beef schedule price for Y.A.Q. ox was $20.50 per
100 pounds and for boner bull g23.00.



The effectiveness of the guaranteed price system may be as
important to farmers when they are deciding between beef ard milk
production as the futuwre outlook for the products overseas.

Price uncertainty was not incorporated in the detailed analysis
given for the three case farms. However, the stability of a
particular production alternative for each farm was examined for price
variation to illustrate to the case farmers the effect of a change in
these price parameters., The case farmer's view of the feasibility of
a policy on his farm, which was influenced by the future price uncert-
ainty for milk and beef, was then obtained.

3e2.4. The Effect of the Level of Costs on Beef Production

The attitudes of mixed beef-dairy farmers to beef production
wag obtained in the farm survey which is described in Chapter 4, Some
e ; K S -
farmers considered that while beef production may not be more

"profitable" than dairy production, they were prepared to accept a lower

income for the benefit of not having to milk cows, However, the high

2 2 5 574
level of overhead costs —/ and costs comrmon to both enterprise on

£ ﬁ“.T [l

some dairy farms, may impose a limit on the extent to which a particulax

1 ET,

farmer is able to reduce the size of his milldng herd and increase the

5

level of beef production.

The costs of a dairy farm may also affect the change to beefl
production in another way. It is conceivable that beef production may
be more profitable, in terms of net revenue, than dairying on some farms
at low milk prices (say, 27 cents per pound butterfat). Butat that

milk price neither enterprise would provide a net revenue high enough

1/ One farmer interviewed, having milked cows for twenty years, was
pleased to have found an enterprise (intensive beef production) with
"about the same net profit" but which did not involve milking cows
twice a day for most of the year.

These include interest, principle repayments, rates and insurance.

2/
3/ TWhich includes fertilizer, repair and maintenarnce, vehicle expenses
and personal drawings.



to meet the overhead costs and the costs common to both milk and beef
production. For such a f‘armeri,'/ the fact that beef production is more
profitable than dairying, at 27 cents per pound butterfat, is’
irrelevant and some other high income or low cost enterprise would
have {o be adopted if the farmer was to contime in operation. |

3e2+5. The "Real Vorld" Problem

The preceding discussion, which defined the problenm of
finding the most profitable combination of beef cattle and dairy cows,
has been explained in a simple, theoretical framework, The real world
problem is mare complex owing to the difficulty of defining the trans-
formation function and the uncertainty regarding the price data to
employ. No long term price predictions have been given in this study
but a wide range of product prices have been used in the evaluation
to illustrate the effect of relative price changes.

In the course of the study a number of subjective and non-econonic
criteria will be mentioned because:

"Production economics, more than any other phase of applied
agricultural economics, must draw upon the subject matier of the other
social sciences, The process of decision-making under uncertainty

involves psychology as much as it involves economies" (leady,

3.3 REQUIRELENTS OF THE STUDY

£

he study was to find out as much a

4]

The first requirement of %
possible abaut the inpuit/output relations: ips in intensive beef
production on dairy farms. This information was obtained from two
sources, from current research work and from dairy farmers engaged in

beef production,

1/ For example, case ferm 1 in Chapter 5.




Je3.1 Research Dakta

The work of researchers given in Chapter 2 has been used
to supplement the information gathered from dairy farmers expecially
on aspects which were too complex to enable farmers to provide object-
ive data, TFor example, the cattle feed requirements in Appendix 1
were obtained fram the r esearch work of Ilutton, Wallace, llorrison,
Blaxter and Joyce but compared with the information obtained from
dairy farmers to ensure that the research estimates were applicable
on commercial farms,

3.3.2 The Survey of Dairy Farmersg

The objective of the swvey was to obtain information
from dairy farmers relating to the experiences with beef production
and to establish the input/output relationships being attained on
commercial dairy-beef farms. Candler (1965) termed this type of
survey an interview or purposive survey -1/ =

The objective of the survey necessitates that it be carried
out on a free-form basis because interesting, new maragement
techniques adopted by the farmers constitute a major part of the
information collected and for this type of date it is better to let
the farmer describe the system in his own way rather than restrict
him to a set order of questions.

(a) Area of the Survey

The four dairying areas in the southern North Island (Taranski,
Manawatu, Horowhenua and Wairarapa) were chosen as the survey area
owing to their proximity to Palmerston Nerth.

(b) Selection of the Survey Farmers

Farm Advisory personnel and farmers were asked for lists of names

For a discussion of Farm Management surveys see Cartwright
(1967) and Wesney (1964).



of dairy farmers who were engaged in beef production in cach region.
These persons included:

a) TFarm Advisory Officers of the Depariment of Agricultwre,

b) Dairy Board Consulting Officers,

¢) Farm Improvement Club Advisers,

d) Farmers in each area contacted from a), b) or ¢) above,

and e€) Sheep farmers who had contracted to buy beef weaners reared
on dairy farms.

The names of 40 farmers were obtained from these sources being
dairy fermers who had been engaged in beef production for at least
one season, It is important that the farmer should have had atv
least one season's experierce so that he would be aware of management
changes that might occur over the vhole year.

One farmer was unwilling to provide the time far an interview
while four other farmers reared beef cattle only for home consummption
and had too few (less than 10) beef cattle to warrant inclusion in the
survey.

(¢) The Information Obtained from the Tarmers

In order to study the economic and non-economic factors relating
to beef production on dairy farms, it was necessary to find out from
the farmers interviewed:

a) The reasons for increasing beef production on the dairy
farm,

b) The types of beef enterprise currently being incarporated on

dairy farms,
¢) The management system 3/ being employed to integrate dairy

and beef production,

1/ A management system refers to the integration of all the
technical and financial aspects of the farm business.



d) Inmput/output data relating to the particular management
system, 7

and e) Critical factors affecting beef production on dairy farms,

The results of the interview survey are nresented in chapter 4,

d.4 THE EVALUATICN OF FPROFITABILITY

The secornd part of the study was the evaluation of the profit-
ability of beef production, from calves of dairy arigin, on dairy
farms, Three dairy farms were chosen purposively to represent
different resource structures with respect to farm size, soil type,
climatic conditions, owner's equity, managerial slill and labour
complement. The results of the analysis are only valid for these
case farms and care would be necessary if the results were directly
applied to some other farm (Candler and Sergent, 1960). Nevertheless,
case farms are useful in farm management research since they can be
examined in detail and provided their resource structure is typical
of a larger number of farms, some general conclusions can be made,
pertinent to the industry as a vhole or at least the analysis will
highlight the critical production factors relevant to the study
(stewart, 1967).

An analysis for each case farm was carried out ex anite because
the new enterprise E'/ has not been in opveration for many years on
intensive dairy farms. Ex ante analysis enabled policies obtained
from the survey farms to be applied to the case farms. If ex vposte
analysis had been adopted, there would have been problems of relating
past technical and finarcial perfarmance in each yecar to the
particular price, cost and climatic factors which operated in those

years.

1/ Namely, beef production in combination with dairying,
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On the other hand, an ex ante evaluation enables the analyst to
apply controlled conditions to the problem, Tor example, the effect
of a dry Autumn could have been examined by specifying a particular
pattern of grass growth and determining the financial outcome,
Because one factor (in this case, Autumn grass growth) can be varied
at a time, its relative importance can be isolated without the
complication of numerous other varying factors.

d.4.1 Evaluation Technique

Linear progremming was used to evaluate the profitability
of beef production on the case famms. i The advantages of using this
technique, most relevant to this study, are given in the following
section.

3.4.2 The Advantaces of using Linear Programming in this Study

a) The Combination of Beef and Dairy Cattle for llaximum Profit

The efficiency of harvesting grass in situ by dairy cows
ard converting it into milk has been developed to a very
high level in New Zealand. This efficiency has been
obtained principally by fi‘c’cing“l:he feed requirement
pattern of a milking cow as closely as possible to The
pattern of grass growth 2/. The imposition of a beefl
enterprise onto such a dairy farm can be expected a priori
to create new problems of balancing feed supply and demanrd
because the feed requirement patterns of beef and dairy

3 . " ]
cattle are not the same —/. Linear programuing enables the

1/ For a detailed description of the application of lincar prograrming
to New Zealand Farms, see Rae (1969), Kingma (1968), Frampton (1964)
and Stewart and Nuttall (1964).

See Hutton (1966).
See Appendix 1.

2




most profitable combination of beef and dairy enterprises
to be found within the limitation of the feed supply.
However, if budgeting had been adopted as the evaluation
technique, the analyst would have had to épecif‘y a point
on the production surface to be examined (Candler, 1959).
An extension of this property which was used in this
study are resource transfers which were used to determine
endogenously, the winter feed supply by transferring feed
from the Spring and Surmer as hay and from the Avtum as
saved pasture to be grazed in situ.

b) Supplementary Information

A linear programming anmalysis provides supplementary
information such as the marginal values of scarce resources
and the price ranges over which an optimum plan is stable,

2.
eIl

This data is very important when attempting to assess
feasibility of a new farm enterprise because if the new
enterprise is only profitable over a narrow range of prices
or, for example, puts considerable pressure on the winter

i - g
feed supply —/, then the farmers magy be urwilling to adopt it.

c) Parametric Solutions

Candler (1957) has described an ei'.'_f‘icient linear prograrming
technique which enables optimum solutions to be found over a
range of prices. These parameiric solutions provide a
sensitivity analysis of the plans with respect to price and
enable normative supnly functions 2/ to be derived.

A swply function for a representative case farm may approx=—
imate the aggregate supply function for the industry provided

the case farm is typical of the resowrce structure of a large

;l/ That is, if the marginal value of winter feed is very high.

2/ See Kingma (1968) and Frampton (1964).
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proportion of other farms (Kingma, 1968).

Je4ed Disadvantages of Using Linear Prosramming in the Study

The deterministic linear programming model used in the study
has a number of disadvantages which stem from the mathematical assumpi-
lons of the technique. MNost of these assumpiions have been discussed
by Rae (1969) and I'rampton (1964). One aspect which is restrictive in
this model is its statie, deterministric nature,

A farmer's management decisions & are made in an uncertain or
risk - 4 erviroment. Feed supply is a major item in this respect and
farmers decide on their stocldng policy by intuitively assessing the
present feed situation and estimating the most likely level of grass
growth for (say) the following month, Thus a farmer plans ahead on
a sequential basis taking account of future risk.

Arcus (1963) has used simulation techniques to evaluate such
processes but he found that a lack of suitable data made it immossible
to construct a simulation model for a comercial farm.  Another
technique which may have 'been.suitable was stochastic Dynamic program-=

ing, This method has been used to solve farm management prcblems

involving a small number of alternative policies (Bwr+t and Allison, 1963).

ternatively, linear programming can be adapted to incorporate decisions
under risk (Heady and Candler, 1963).

However, all these techniques require statistical data on the
frequency distribution of grass growth and its relationship to climatic
factors which is not currently available for commercial farms., There-
fore, a deterministic model was used in this analysis.

The linear programming amalysis of the case farms is presented in

Chapter 5.

_;/ For example, when to buy and sell stock or how much winter feed to
provide.

2/ Tor an explanation of the technical difference between risk and
uncertainty, see Heady (1965).



CHAPTER 4

THE FARL! SURVEY

This chapter describes the results of an "interview survey" of
35 dairy farmers who are engaged in beef production, The reasons
for the survey and the method of selecting farmers was given in

Chapter 3. The survey was carried out in January and February 196¢.

4.1 IOCATION OF THE FARMS

The farms included in the survey were located in the following

districts:

District NMumber of Farms
Northern Taranaki 10
Southern Taranaki i B
llanawatu 9
Levin - Horowhenua 2
|
Wairarapa - Southern Hawkes Bay G}
l

Figure 4,1 shows the distribution of the survey farms over the southern

part of the North Island of New Zealand.
4,2 GENERAL DESCRIPTION OF SURVEY FARLS

The major characteristics of the survey farms are given in
Tables 4.1 and 4.2, The farms have been placed in two groups on the
basis of their predominant beef cattle policy.

Table 4,1 TFarmers selling predominantly weaner calves.

Table 4.2 Farmers selling beef cattle mainly at 18 months of age.



TABLE 4.1

FARILS SELLIG FRUDCLINAITILY VEAITFER CALVES 1968/69

Farm [|farm  Runoff Soil Cous Calves eared Butterfat Labour  Replaocement
To. |Area Area Topography Texture 1ilked for Sale Production  Units Heif'ers Crazed
(pounds) on Farm

n 125 100 Flat SaiYE L ® 140 70 bulls 45,0C0 2 Yes

2 142 - Flat Sand 90 15 steers 30,000 1 Tes

3 280 20 Flat 8ilt L. 230 200 Dbulls 72,000 3 Yes

& 147 101 Plat to rolling i1t L, 1{4 G2 bulls 41,500 2 Yes
5 240 - Flat Stony 120 34 steers 48,000 2 Yes

Silt L.

6 100 50 Plat to rolling Silt L 116 60 bulls 36,000 2 Yes

171 = Rolling Silt L 166 25 bulls 33,500 1 Tes

150 20 Rolling St Ty 150 €5 bulls 24,000 2 Yes

155 - Flat Sandy L, 119 76 bulls 28,000 1.5!/ Yés

10 218 - Rolling S31% L 156 20 bulls 46,500 p Yes
1 100 - Rolling 8ilt L. 95 X steers 22,500 1 Yo
12 143 - Tlat S8ilt L, 130 44 bulls 33,000 2 To
13 127 - Rolling 8ilt L, 152 50 bulls 35,000 2 No

14 230 - Rolling 811t L. 120 46 steers 51,500 2 Yes

15 79 - Rolling Silt L. 60 18 steers 18,0C0 1 Yes
16 130 - Flat 5ilt L, 150 25 bulls 12,600 3, Tio
17 245 = Flat Sand 152 20 steers 48,000 2 o

# 511t L. means Silt Loam

This indicaves that a man is employed for six months on a casual basis.




TABIE 4.2 . R  TPATIT A :
s FPARZRS SELLING TEEF CATYLE JATIY 18 IONTHS OF AGE 1958/69

Farm Farm Runoff Soil Covls Teef Cattle;/ Busterfat Labour Replacément
Ho. Area Area Topography Texture Ililked Tingered Froduction Units Heifers Grazed
(pounds) on Farm

18 120 105 Flat and Rolling Sand 125 100 bulls 39,000 2 Yo

19 200 - Flat Silt Iug/ 120 30 steers 59,C00 : | Yes
20 130 29 Flat S5ilt L. 154 35 steers 45,000 2 Yes
21 200 - Flat Silt L. 156 50 steers 47,000 i.&é/ Yes
22 120 480 Mlat _ 811t L. 150 180 steers 45,500 2 Yes
25 240 - Flat Sand 100 62 steers 54,000 2 Yes
24 320 345 Flat Sand 260 220 steers 59,500 4 Yes
25 102 - I'lat to rolling Silt L. 92 45 steers 27,000 ol Yes
26 88 36 Flat Sdlt L. 70 30 steers 30,000 1 Yes
27 125 160 Flat Sand 98 76 bulls 28,000 2 Yes
28 230 - Flat 5ilt L. 200 24 steers 56,500 2 Yes
29 128 120 Flat S5ilt L. 15% 120 gsteers 44,500 b1 Yes
30 224 156 Flat Sand 169 60 sieers 55,500 2 Yes
al 210 150 Mat 5dilt L, 200 90 stecrs 50,000 2 Yes
a2 207 28 Mat Silt L. 210 22 steers 56,000 2 Yes
35 225 - Steep S11t L. 104 60 steers 24,000 1 Yes
34 163 - Flat 5ilt L. 88 34 steers 29,500 1 Yes
35 264 - Mlat Sand 180 20 steers 59,000 2 o

1/ Tearling steers or bulls except on Farms 24, and 33 on which 2 year cattle cormrised 40 percent of beef cattle.
2/ leans §ilt Loam.

3/ A man is employed for six months.
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LOCATION OF SURVEY FARMS
Figure 4.1 :
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© Signifies a survey farm

Southern Noxrth Island, New Zealand

4,5 THE REASONS FOR INCREASED BEEF FRODUCTION ON DATRY FARLS

The farmers interviewed Y were combining dairying with at least
one beef enterprise and their reasons for adopting this policy were as

follows:

a) Seventeen farmers were rearing calves for sale as weaners

either at three months or six months of age. These farmers

1/ Hereafter called "the farmers" unless otherwise specified.



b)

c)

considered that the calves made profitable use of the
surplus grass available in the Sprinsz. Those farmers

who sold weaners at six months of age generally had
contract arrangements for their sale with sheep farmers

at relatively high prices (see section 4,10).

Two farmers reared calves to the weaner stape on the dairy
farm to varying ages (three to eighi months) and then the
weaners grazed on a sheep farm until slaughtered. The
dairy and sheep farmers shared the gross retwrn equally
when the cattle were slaughtered. No adjustments were
made for the expenses incurred by each farmer and‘ the dairy
farmers rearing the calves were satisfied with this
arrangement.

In this case, the beef calves, vhilst on the dairy farm
were eating surplus grass rather than competing directly
with the milking cows. lowever, the farmers considered
that the calves were eating a significant amount of grass
which could have been used for sunplementary feed.

-

Some farmers had budgeted that it would be urprofitable to

o
increase the herd size beyond its present level
such additional mumbers would irnvolve extensions to or
replacement of the milliing shed and the net profit resulting
from the extra cows would be lower than the net profit from
the beef animals replaced.

Coupled with the added capital cost of milking shed extensions
involved with increases in milking cows, was the increase in

labowr required in some cases. Notwithstanding the fact that

it may have been profitable to increase the labour complement



£)

g)

0
(4]

with an increase in cows milked, some farmers were unwilling
to employ single labowr because accommodation for the
employee had to be found in the house and either the farmer
or his wife found this situation unacceptable.

In cases where a second house or cottage was not available
on the farm, then the employment of married labour would
involve additional capital expenditure in erecting a house.
Two large dairy farms had areas of partially developed land
which was unsuitable for the millding herd. The farmers
intended to carry out the development of this land in due
course but in the meantime they considered that beef cattle
were the most profitable alternative on the undeveloped
block.

A number of farmers owned or leased runoffs which were
larger +han that recuired for maldng hay, rearing replacements
and wintering cows from the home farm. In these cases, th
farmers found 18 months old beef catile production a profit-
able supplement to the dairy herd.

Finally, many farmers expressed a munter of intangibvle
reasons for terding Lo increase beef catile numbers at the
expense of dairy cows. These farmers wexre prepared to
accept a lower net income if' they could either milk less covs
or allow more time off millking for {the ovmer and the labour
employed.

As an example, one owner placed a higher monetary value on
being able to take Sumer holidays. Ile considered that by
reducing the cow numbers to a level easily managed by the
married couple, and increasing beef cattle mubers, he was

able to achieve his objective,-



4,4 SOURCE OF CALVES

Most of the farmers reared calves from +their own herd for beef

production.
Calf Source
Own Herd Boupht some Bourht all
Calves Calves
Number of Farms 25 6 4

Those farmers vho purchased large nmumbers of bobby calves had

made contractural arrangements with the vendors prior to calving.

4,5 SELECTION OF CALVES FOR BEEF FRCDUCTION

FParmers preferred Friesian or Friesian cross calves for beef

production and the majority of herds were at least half Friesian.

Breed of Herd

Friesian or

Friesian cross Jersey Ayrshire

No. Herds 20 13 2

MNost of the Friesian cross herds had formerly been predominantly
Jerseys but by the introduction of Jersey cross

neilers, the breed of the herd had gradually been changed.

Breed of Calves for Beef Production

Friesian or Jersey x Angus Ayrshire x
Friesian cross or Iereford Herefard
No, Farms 28 5 2

Traditional beef breed (Angus or Hereford) cross calves were not
as popular as Friesians because heifer calves of the farmer cross cculd

- not be used as herd replacements.



The Frieslan-Jersey cross has the flexibility in being able to
dispense with the selective mating of poor producing cows to a beef
bull, and allows the farmer to use a Friesian bull over all his
mature cows ard select crossbred heifer calves from the higher prod-
veing cows for herd replacements.

Some calving troubles had been experienced with Jersey two year
old heifers mated to Friesian bulls and this practice was not popular
with the surveyed farmers. The most cormon practice was to mate the
mature Jersey cows to a Friesian bull for three or four seasons and
use the crossbred heifer calves as herd replacements. After this
time, the choice of bull was flexible depvending on the long term aims
in the farmer's beef and dairy programmes. Replacement heif'ers were
mated to either Jersey, Hereford or Angus bulls and the calves either
sold as bobbies or reared as beef calves in the case of the I'ereford
and Angus cross.

Calf weight at birth was another important criterion in the
selection of beef calves. Heavy (70 pounds and over) Friesian or
Friesian cross calves were much preferred except where Hereford or
Angus cross calves had been bred especially for rearing as beel

animals.
4,6 IETHOD OF CAIIF REARING

There was a tendency far farmers who were keeping beef animals
until slaughter to rear their calves on murse cows because they
considered the calves so reared vere healthier and grew at a faster
rate. On the other hand there was a tendercy for farmers selling
weaner calves to rear the calves with either whole milk or recon-

stituted milk using a calfeteria or buckets.



llethod of Rearing

Nurse Cows Artificial

Farmers who retained weaner calves 14 7

Farmers who sold weaner calves ) 12
4.7 ARTIFICIAL REARTNG

4,7.1 Feedstuffs
The major consideration in the selection of calf feed was
the price of butterfat relative to the cost of milk powder (usually
buttermilk powder).

Wholemilk was the most popular feedstuff in the 1968 season
because the expected butterfat payout made this feedstuf'f cheaper
than purchasing milk powder. Generally, beef calves received more
feed then heifer calves for replacements, especially on farms which

to

retained beef weaners. The amount of feed was equivalent
16 = 20 pounds of butterfat as wholemillk, All the farmers who fed
reconstituted milk did so in liquid form even when the milk was taken
to the calves far feeding in the paddock. None of the farmers had
any experience with feeding calves nilk powder and meal in dry form

which has had some success in research *rials (Davey, 1866), although

a few farmers did supplement the milk ration with barley meal.

4.7.2 Calf Rearing Management

It is important that calves reared for beef production
are left with their dams for 3 - 4 days af'ter calving, This ensures
that the calf gets the colostrum which helps to reduce disease problems
in early lif'e and gives the calf a good start.

The calves are taken away from the cows and put into a calf shed
or a temporary shelter, say, a hay shed. The calves remain in the
shelter for up to a week while they are being taught ‘o drink,

During this housing period it is essential that the calves be kept dry



and warm and that the area is kept clean because the young calves are
very susceptible to infection. Outbreals of scowring can quite
easily cause up to 15 percent of deaths in the calves and be very
expensive to control as well,
Nost of the farmers fed the calves in baiches of 8§ - 12 af a time
on a calfeteria. The feeding was usually carried out after milking
or during the later stages of milldng if two or more milkers were
present.
ter the calves had been taught to drink, theywere grouped into
mobs of 20 to 30 and put out +to graze. It was common to graze the
calves ahead of the cows in rotation, although some farmers found it
more convenient to set-stock calves which were fed milk in the paddock.
The farmers used two basic methods of rearing the older calves.
Some farmers grazed the calves out on the farm and took the milk out
to the paddock. This system was the most suitable far rearing large
numbers of calves artificially since it did not require the calves to
be grazed in the small house paddocks which were usually in demand at
calving time and it usually ensured that the calves were getting some
fresh grass. It was also quicker to take the milk
vice versa, in most circumstances. Vhere smaller groups of calves
were being reared, the farmers kept them in a paddock close to the
milking shed and brought the calves into a yard for feeding.
Wnile the calves were in a shelter, they were fed twice a day
and thereafter once a day. This had been quite satisfacliory.
However, some farmers were feeding twice a day for four to five weeks
but this practice was not porular with large groups (150 calves or more).
4.7.5 Weaning
Farmers selling calves, weaned them at eight to nine weeks

of age, but those farmers who retained calves after weaning tended to



ﬁ
wean laﬁer;J/

Teaning Ace (weeks)

6-7 8-=9 10-12 Over 12

Number of Farms 2 13 uf

[&7]

4,7.4 Labour Considerations for Art{ificial Calf Rearing

Those farmers who »eared a large muwber of calves (including

heifer calves for replacements) had edopted labour saving practices,
sone of which have been mentioned in the previous section. The
adoption of these practices allowed more calves to be reared per man

than would be possible with conventional calf rearing systems.

The most time consuming facet of calf rearing was teaching young

-

calves to drink and owing to the close attention and stardard of hygiene

required, farmers were uneble to make large savings of time in this

varticular operation. It was estimated that one man hour is required

per day to teach nine to ten calves to drink. This is six %o eigh

Himes more laebour than is required to feed older calves vhich have

i R - T L I . 4.14 T o 7N, e PSRRI | e
learned to drirk by artificial methods. 1% is tnerelore desirable

£ - o IR . | o e Ny . = s i R et
to spread out the supply of new calves coring in, over as long a poriod

as possible provided that very late calves do not have to be reored 1

beef production. One compensation is thot $his "botileneck! in {he
rearing system is only acute where large nwibers of calves are being

reared (say 200 per man) and in these circumsiances the calves are
generally purchased and it is usually possible to organise the calf
supply so that the farmer receives a batch of young calves each week,
This spreads the labour demand over a longer period and allows a more
systematic approach to be adopted.

Savings in the labour required to feed large mubers of calves,

1/ See section 4.8.6.
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after the first week, were made by set-stocking batches of calves in
’ W ng

separave paddocks, each with its ovn calfeteria, and taking the milk

out to paddocks for once a day fecding.

4,75 Division of Labour

The farmers preferred to have one person responsible for

the calf rearing wherever possible. On one and two-man dalry units,

132

calf rearing was of'ten the responsibility of the farmer's wife but
extra help was given by the farmer and children during the school
holidays, when the calves were being taught to drink; Al ternatively,
farmers' wives often taught the calves %o drink once the calves were
out in the paddock, the farmer or the permanent man took over the calf
rearing.

4,7.6 Labour Involved in Ar<ificial Rearing

If additional labour was available to help feed the young
calves or if the calf supply was spread evenly over six to eight weeks
or so, then it was possible for 1 man to rear 100 calves in addition
to his normel farm work (including milldings). lloreover, if one labouxr
unit was spared from milkings then he was able to rear 300 calves, (but
considerably more labour would be necessary if the man had to teach
more than 40 calves to drink at any one +time).

4.7.7 Calf Health

The majority of farmecrs treated calves for scouring but on
average, animal hecalth problems were not serious except on tihree farms
where outbreaks of coccidiosis, leptospirosis and salmonellosis
occurred which caused ¢, 13 and 10 percent death rates in calves.

The three problem. cases cited serve as a reminder of wvhal can
happen if care is not taken when rearing large groups of calves. The

desire to rear large numbers of calves per man can lead to the neglect

of some of the essential details of artificial calf rearing. Such
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things as cleaning calf housing (a concrete floor is very desirable
in this context), hygiene in miking calf feed and regular washing of
calfeterias are very important practices.

Another potential sowrce of ini‘éc sion was that from bought=in
calves and it is desirable to isolaie brought-in calves initially to
check whether or not they are scouring. This isolation factor was
overlooked by one purchasing farmer ard 35 calves died as a result,

The average death rate of calves until weaning was 4 = 4.5 percent
but was noticeably higher (5.5 - 6 percent) on farms rearing 100 calves
or more.

All the farmers drenched their calves al weaning and most calfl
groups were sprayed for ectoparasites. Dehorning was not as cofmon
as one might have expected as it is far easier to dehorn calves while

oung than it is later on. This task was pgenerally merformed in the
g g ¥ T

Autumn when more +time was available.

4,8 NURSE COW REARING

4.8.1 Selection of Nurse Cows

S5}

Farmers had establishe
cows:

a) Poor milkers. That is, cows which were low producers,
mastitis prone, possessed a poor shed temperament or had
dried off early.

-b) Cows known %o possess a good mothering ebility.

c) Cows with small teats were favoured because the farmers
considered there were less teat cracking problems with
these covs.

a) Cows which had recently calved were often candidates for

nurse cows for no other reason than they were avallable at
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the time a batch of calves was ready to be "mothered-on".

4.8,2 Nurse Cow Management

Fostering a batch of calves onto a muse cow is similay

a) It is the most important facet of calf rearing,
b) It requires considerable time and patience, and
c) It occurs at calving time on the dairy farm which places

considereble stress on labour.

The calves were introduced to the recently calved nurse cow, which
was confiined to a small area, and the farmer made sure that each calf
got a drink. t was of'ten necessary to give the cow a vaginal douche
(with, say, iodine solution) to make her accept the calves more readily.
When the farmer was dealing with a small nuriber of cows, a convenient
pen for the cows and calves was made using the backing gate of a round
yard although some obstinate cows had to be put into a bail to allow
the calves to get their first drink. The cow's teats were then greased

" £ -

with dairy ointment and she was put back with the herd until the next

rilking, The cow was drafted off again and the vrocess repcated, until
it became obvious that the cow had accepicd the calves. fids was

usually achieved in two to five days.

This system required some modification where a leorger nuniber of
nurse cows were used. \hen calves were being nothered-on to, say,
eight nurse cows at a time, pen facilities were available to carxy out

ited near the

4]

the operation. TFor ease of managenent, the pens were
milking shed (so that murse cows could be drafted into them), and close
to the calf house or calf paddock. With a suitable layout, one man
was able to supervise 8 nurse cows at ornce. Provided, also, that th

"mothering-up" of the murse cows and calves, was spread over one to two



months, then a man was able to supervise the "mothering-up" of 40 nurse
cows per season, in additvion to his normal worlk.

As with artificlal rearing, it was often convenient for one
milker 4o leave the shed half an hour Dbefore milking was completed
(where 4wo or more millers were present) %o supervise the "mofﬁering—
up" operation.

When the farmer was reasonably confident that the cow had
accepted the calves, they were put into a paddock alone, for 10 days
if possible. However, the need for small paddocks at calving time
usually did not allow the farmer to set aside a paddock for 10 days
with only one cow and her calves in it, and a compromise had to be
made. The cow and calves needed at least 5 days isolated from other
stock in order to reduce mis-moinering when they were pus with other
cows and calves.

After this period, the nurse cor and her calves were put indo a

mob of similar sized calves with their foster mothers.

m. . 5 a4 4. Ty = 5 & e -
There were many variations do this system: it was also common,
e - 1 e 3 Tt AN e B v ~7 3 T3 - N rerade . L3
for exanple; to lsolgve e cow dnd edlves Im 8 poddoel rifns fion the
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required more paddocks, rore time ard if was noy
was found that“ he cow had to be beiled up in the initial stages.

Xothering-up in a yard close {to the milldng shed was more cornvenient
on most farms and it was easier to ‘treat the cow for sore teats, ete.

when a bail was handy.

Notwithstanding the trouble a farmer went to with the nurse cows,



scne cows always rejected the calves, The rate of rejection was
usually about 10 percent of potential mmse cows but it was as high
as 20 or 30 percent of cows with farmers who were trying the technique
for the first time.

It was very important to be able to identify the cowvs and their
calves at all stages and tags wiich were visible from a distance,

were of great berefit when checking for mismothering,

4,8.3 Tumber of Calves per Nurse Cow

Generally, the farmers put three calves on mature cows ard
o calves on heifers or poor milkers but high producing cows and
heifers sometimes reared five and four calves respectively. It was
essential to be able to judge how many calves a particular cow
required because too few calves resulted in either overfeeding which
led to calves scouring or the cow not being milked ou’s Which meant
that she did not get sufficient stimulation to milk at a high level
vhen returned to the herd. Too many calves, on the other hand,

i

resulted in either the cow rejecting the calves or her condition

-

deteriorating, so that the calves had o be removed.

>
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n the former case it was sometimes vossible, depending on the

temperament of the muwse cows, o mother an exira calf on and chaining
a new calf to the cow's favourite calf (scmebimes the biggest calf)
with the aid of dog collars was usually successful.

4,8,4 Labour Reguirements

The labour required to mother calves on o nurse cows was
not much greater than that needed to teach calves to drink artificially
but with the nurse covs the time required to "mother-on" increased
considerably if a cow and calves were put into the mob too soon or if

"mothering-ugd facilities were not adequate. After this initial stage,
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rmrse cow rearing usually required less labour than artificial
rearing but here again, if sore teats, mastitis or scours became
problems it was more time consiming to treat these allments with

T

a nurse cow reering system than with artificial rearing.

]

4£,8,5 Crazing Management
The farmers considered that 10 - 15 nurse cows per mob

was large enough not to have too many mobs to find paddocks for and
yet small enough to allow calves to be checked for mis-mothering.
However, two farmers set-stocked groups of 40 nurse cows and calves
without any difficulties but this system may have failed if the
large mobs had been rotationally grazed with intensive management.

The mobs were usually rotationally grazed, behind an electric
fence to allow the calves to "creep" graze fresh pasture ahead of
the cows. The intensity of grazing was on the same basis as the
milling herd so that nurse cows were given a fresh break of grass
every 24 hours. This reguired more stock shifting on the farm
with say three mobs of nurse cows, the milking herd and the yearling
heif'ers but having to shift the eleciric fence was a geod cpportunity
to check the calves to see that they were being fed. Then the mrse

-

covs vere set-stocked at the back of the farm, they did not receive

Parmers ternd to wean calves later than with artificial
rearing to take advantage of the good growth rate obtained from
calves on murse cows. (Compare this table with section 4,7.3).

Veaning Age (weeks)

8 =9 10=-12 15 -16 Over 16

Number of Farms 4 5 a L
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4.8.7 Animal Health Consideration

a) Xurse Cows
llost farmers had murse cows which developed sore teats but
if dairy ointment was applied at the early stages, the problem
was not as great. Twthermore, prevention takes little
time (since the cows are close %o the milldng shed for
"mothering-up") whereas cwring cracked teats in the later
stages means that the cow and calves have to be brought in
from the paddock, Cows with small or black teats were not
so badly affected as other cows, which was an incentive in
some cases to use heifers as murse cows rather than mature
cattle.

b) Calves
Scouring was common in nurse rear red calves and may have

been due to overfeeding or perhaps 4o fluctuations in the

cow's milk supply. he average death rate of nurse reared
calves was slightly lower (3 - 3.5 perceni) than for artif-
icially reared calves. ithout exception the calves were

drenched for worms and sprayed for lice av weaning.

" o Lo e VTR TN TR I
£.8,8 Subsecuent urse Cow 231k Production
e ¥ I 5 L z s ol oo % i X Y
Fifteen of the eighteen farmers pul their mmrse covs baclk

into the millding herd after the calves had been vieaned, T
were satisfied with the production frem the returned cows., In the
case of heif'ers ard poor producing cors, the farmers were swrprised that
these cows milked so well., However, it was not possible to obtain
objective estimates of milk production changes due to suckling on these
farms even though most of the farmcrs were herd productlon testing.

4.8.9 Dreeding llanagement

The nurse cows did not show visible signs of .oestrus which



made it difficult to use the Artificial Breeding Service for insem-
inating cows while they were rearing calves. This caused difficult-
ies when the farmer wished 4o retain mwse cows in thie milldng herd.
There are a number of alternatives open to a farmer, he could;

2) run a bull with the mwse cous,

b) use cows which were to be culled, as nurse covws, hence

obviating the need to get them in-calf,

c) wean the calves early (8 weelks) and use arfificial

insemination in the usual way, or

d) buy cows especially for nurse rearing which are sold atb

weaning.

On intensive dairy farms alternatives a) and ¢) are the most
popular since they are making the best use of scarce feed. In
prineiple, nurse cow rearing canbe a cheap, efficlent, labour saving
technique provided that the overhead feed cost of mainbaining the
nurse cow, while the calves are suckling, can be borne by the sub-
sequent milk production of the cow.

Therefore, policies which do not recover the cow overhead
maintenance feed cost from the subsequent milk production, place

o

this cost on the calves reared and they may be very expensive calf
rearing systems under intensive dairy ferming. Alternative d) and

sometimes alternative b) often fall inbo this latter caiegory.

4,9 TIHE INTEGRATION OF DAIRYING AID CALF REARTIG

4.,9.1 The Grass Eaten by Calves

The farmers considered that while calves were being reared
they do eat an appreciasble amount of grass. On most farms, the grass
eaten by the calves was surplus to milking herd requirements but the

calves were directly competing with feed conservation programmes



(hay or silage). On some farms, the grass eaten by calves did not
restrict the amount of feed available foar the milking herd probably

because the stocking rate was such that the calves were ecating gras

-
(5]

4]

2
which in their absence, would not have been fed off or conscrved for
other stock anyway, but would have been wasted. Thus on lizhtly
stocked farms, beef calf rearing may result in the more efficient use
of Spring grown grass.

4.9.2 Grazing llanagement

The impact of additional calves on the grazing system was
very important. In the case of murse cow rearing, the farmer had
three or four groups of nurse cows to fit into a rotation vhere he only
had one group of heif'er calves before., This was best overcome by
eatablishing separate areas 1o rotate the nmilldng herd and the nurse
cows. The nmurse cow groups were rotationally graszed on a-scporazx
area using electric ferces.

However, where the calves are ariificially reared, Easton (1966
found it niore convenient to sel-=gtock the calves and rotate The cows

e e
an JLG
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& wriol. way, eren graging the calf poddeclz dn tarn with

millcing herd.
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The major “pottleneck was in organizinge calving covs, call
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reéaring and the dry stoek, at calving timer when there; Inrariably,

were not enough small paddocks (or not enough eleciric ferces to nmake
small paddocks) for all the stock which the farmer wished %o isolate.
For this reason, it is important that a farmer plans in advance for
vhatever system he is contemplating adopting,

4.9.3 Co-ordinating Calf Supply

t was important to select nurse cows with regard to the

likely calving dates, especially when contracts were made to buy calves,
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to ensure that sultcble calves (with regard %o breed) were available
vhen potential nurse cows were expected to calve,

.
-

4,2.4 Labour QOrrenisation

The added work load through rearing extra calves was not
great provided a realistic mumber of extra calves were recared for the
labour avallable and provided adequate rearing facilities were made

availeble in advance ("mothering-up" pens, calfeterias, etec.).
4,10 VEANER CALF PRICES

Seventeen farmers sold calves as weaners at various ages and

contract sale arrangements were very cormon,

The prices realised for weaner calves in the 1968/69 season are

given in Table 4,3,

TABLE 4.3
BEEF WEANER PRICES
1962/69 SEASON
Iumber of Farms | Age (weel:s) | Weight (1bs)| Dreed Prise Range
o
%
5 8 270 % Friesian | 20 - 22
i 10 s 2o + Friesian | 22 < 24
5 10 200 2 Fricsian 27 - 30
2 £ 200 % Triesian | 26 - 0
2 12 Nele Triesian &
¥, ereford 26 = 30
1 16 Neae Priesian 32 =35
1 20 350 Triesian to 39
2 24 - 28 380 - 410 | Friesian | 45 = 53

n.,a. = not available
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4,10.2 Negotiation of Calf Contracis

Farmers vwiho had made coniract sale arrangements for weaners
before calving had been aided Ly various agencies who had helped them
vo find buyers. These agencies included the Department of Agricul-
ture, Federated Tarmers' Committees and stock agents from the stock
and station firms.

However, the basis for these contracts was a "gentleman's agreement"
and hence was not legally binding, This was quite satisfactory in
rost cases but two farmers had had contracts broken at the time of sale,
due to the buyer being short of finance and +this caused some incon-
venience in finding new buyers.

The need to make contract sale arrangemenis is being reduced,
owing to the increasing demend for beef calves from sultable dairy
breeds at the various "dairy beef" weaner sales throughout the North
Island. These sales may provide a sounder basis for selling weaner

sk

calves on a national scale than is afforded by private contiracts.
4,14 VWINTERING BEZR -YEARLIN

4
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Iighteen farmers retained beef calves over theiyr firss Vinter.
Y = - £ LY s " £ e I g R P g 4 et P .=
The majority of these beef catile were either slaughtered or zoll o

auvction at 18 - 20 months of age.

Parmers preferred to slaughter Friesian cattle rather than sell
them in the sale yards because they considered the marlel was pre-
Judiced against this breed. However, this situation may be changing
as Friesian cattle become more popular for beef production. Those
farmers who specialised in the production of store 18 months old

cattle were using Hereford cross animals,

4,11.1 Wintering Rising 2 year Cattle

Only two farmers retained beef cattle over a second Wintex



and. these farms had large runoff's which were exiensively grazed.
The remaining farmers considered that beel cattle which were run
under intensive conditions could not be profitably run over +wo winters

if the catile were to be sold at export beef schedule nrices.

4 "
£,11.2 Grazing Yanagemensv of Beef Cattle

-
1

fiter weaning, the beel and heif'er calves were run

o .

together through the Summer and early Autum execep?t when bull calves

PR R

were involved and in that case the calves were separated soon after
weaning or whenever sexual activity became evident.

In any case, the heif'ers and steers were separated eventually so
that they could be differentially fed.

Generally, there was a greater need for the intensive dairy farmer
to control the grass intake of the beef cattle than there was under less

Jo

intensive conditions because the weaned beef calves competed with

the

dairy herd for Summer-Aubtumn grass wiicn caused difficulties in dry

~
OUS,.

1

per

Trrs

winter grazing was usually provided in a rotation separate from

cr
‘l.
5-
ck
[%]

the milking cows and the female dry stock, This mean
two amd cometimes four mobs of cattle were grazing seporately.
a) lature milking cows,
b) heifer replacermerts (if not included in o) ),

¢) Yearling heifers (if they are not grazed off the farm),

S

and d) Yearling beef cattle.

Some farmers avoided the problem of having tlwee or four mobs of
cattle by confining the beef catfle to a dry area during the Winter ard
feeding hay or silage whenever grazing became scarce due to wet weather.

g fay g 8

An interesting trial being conducted at Rualawa Agricultural Research

Centre is testing the feasibility of wintering all the female stock

(1

(a, b and ¢ from sbove) together (Campbell and Clayton, 1969). If this



practice is shown to be feasitle on commercial farms, it could simplify
the grazing management of mixed farms considerably.

4.11,3 Growth Rate of Beef Cattle

The farmers did not aim to produce cattle with heavy
carcase welghts at slaughier (18 - 20 months of age) and generally
carcase weights of 375 = 450 pounds were zttained.

4,11.4 Zull Beef Production

Two farmons had changed from yearing Friesian steers to
rearing bulls far slaughter. This change was made because bull
carcases are not subject to eye-appraisal methods of carcase evaluation
for grading purposes, as are sieer carcases, and the farmers were of the
opinion that steer beef from dairy breeds was discriminated against.

Bull carcase grading is determined by weight, thus giving the
farmer more confidence that he is receiving a fair return for his
cattle. The other reason for the change 1o bull beef productiion vas
that the higher price being paid flor bull beef provided the carcase was
376 pounds and over.

Some farmers did have difficulties in intensively resring bulls on
ue to fighting and mounting. DIDulls 4did cause
damage to getes and fences, 2lthough three-wire electric ferces were
the best deterrent and quite effective. Few hiulls goffered Tnjuy
from fighting.

This edverse behaviowr was very noticeable at 12 $o 15 nmonths of
age and during the Spring it was often necessary to break up large
mobs of bulls inte even sized groups. This offen caused difficulties
vhere the farmer was attempting to breakfeed the beef catile and made
it awkward to arganise the grazing management system.

Another reason flor the current interest in bull beef production,



besides the high price and lack of grading problems, is the higher
growth rate reported for bulls compared with steers and heifers
Turton (1962) considers that 10 = 12 percent increase in growsh rate
of bulls compered-with steers can be expected. However, the increase
in growth rate, is probably related to the "level of feecding, and may
vary from O - 17 percent under New Zealand condiiions (Tveritt, 1963).
Everitt's view is supported by recent work vhich found the efficiency

f feed conversion into beef is very similar for bulls, heifers and

steers (Joblin, 1970).
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£,12,1 Grazine \lanzgement

The allocation of feed between the milldng cows and beef
animals was a major prcblen on nixed farms wikere both elasses of stock
usze the same area (see Toble 4,2, farns 21, 25 and 34). Tite majey
vroblem that arcse wag: “which class of stoclr ghould receive

K CI M Ak oo i po— L, o
rreferential treatment in the event of poor grass growth at any
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of tne yezx Tris cuestion is related Lo Hiwe profit beins obtained
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of peel and milx. ae g eYc were wisple To SoT ot amr Torxmal rules

cccount. In the event of poor Autum growth, the forners vere
prepared to sell the beef cettle rather than risk "drying-off" the
cows earlicr than normal,

However, this decision can not be used as a general rule because
the question of when to sell the beef cattle in the face of a dry
period will depend on the store cattle prices ruling at the time, the

stage of lactation of the cows, the weight of the beef cattle and the

probability that the farmer places on the dry period contimuing for a



further x weeks. (bviously, the nearer the cows are Yo the end of

lactation, when the dry spell occurs, the more likely ds the farmer to

-

favour the beef cattle with feed, especially if they ave likely ‘o
change from one schedule to another with a small increase in weig
for example a carcase weight increase cof 20 pounds from 370 to
320 pounds in a bull results in the reverue from the carcase increasing

by approximately g17).
Nevertheless, beef cattle have the flexibility in so much as
they can usually be sold for slaughter = or at auction at any time of
the year and this ensbles the mixed farmer to adjust his stoclking
rate to suit the season without penalizing the milking herd.
4,12.2 Labour
ter the calf'rearing stage, the labour required to manage

beef cattle is very small. Shifting stock, spraying and drencling are
%8

the only major tasks and normally the helfers reguire thls ‘xreatment

anyvay, so that the exira time iaken is not great.

The farmers were generally quite satisfied with the technical
feasibility of beef production (in its verious forms) on dairy farms.
Their fubure plans with regerd to both beef and dairy production would
be influenced mainly by the price relationships of bobby calves, beef
and milk and most of the farmers preferred to remain in a situation
that would allow for the expansion of either policy (beef or dairying)

depending on the state of the regpective markeis.

1/ That is, provided killing space is available at the freezing works,
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CEHAPTER &

THE CASE FARM EVALUATION
5.1 INTRODUCTION

' ﬁ'kmee case farms were chosen for a detailed study of the feasibility
and profitability of beef production on dairy farms. The farms were
seleoted purposively to represent different resource structures mainly
with respect to farm size, soil type and management.

A general determinist{ic linear programming matrix was developed and
this model was applied to each farm after making appropriate between
farm adjustments. !’/ The matrix will be described in relation to the
first case farm and the adjustments for the other farms will be noted

in turn,
5.2 THE LINEAR PROGRAMIONG KODEL FOR CASE FARM I

Stewar.t (1961) listed the data required for constructing a linear
programming model as follows:-

a) Decide upon the alternatives svailable,

b) the restraints to impose,

¢) ‘the units,

d) the imput - output coefficients,
and e) the prices or net revenues to use.

The linear programming matrix is given in Appendix 2 and will be

described under the above headings.

5.2,1 Restraints

The restraints imposed on the model have been grouped in the

1/ TFor exemple, feed supply and labour supply.
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following way:

a) reconciliation and accounting restraints,
b) labour restraint,
and ¢) feed restraints.

a) Reconciliations

1) Heifer replacement reconciliation X,

This restraint ensures that sufficient heifer replacements
are provided for the milking herd.

2) Beef calf reconciliation X,

Calves of suitable weight produced by the milking herd may

be reared for beef production or sold at four days of age as

v

heavy bobby calves.
3) Heifer calf reconciliation Xg

Heifer calves from cows of sufficient productive merit may
be reared as heifer replacements or sold as light bobby calves.

4) 141X reconciliation X,

The milk produced by the herd may be sold to a dairy factory

on a per pound butterfat basis 2/ or used to feed calves.

5) Cow beef transfer X
Cull cows are slaughtered at an average carcase weight{ of
383 pounds. The beef is transferred through this row to the

cow beef selling activity Ps.

1/ The Manawatu bobby calf pools have three weight classes of bobby

Y

calves: heavy, over C5 lbs; light, 50 - 651bs; skinners, under 50 lbs.

The milk price is made up of the guaranteed price of butterfat plus the
price realised for the products from the solids-not-fat portion of the
milk or the cheese price. However, payment to the fearmer is made per
pourd. of butterfat supplied.
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6) Bobby calf transfer X

6

Mixed sex bobby calves which are umsuitable for rearing as replacement
heifers or beef production are transferred to the activity selling these
calves, P5.
7) Beef transfer X,

Beef produced by activities J?6 g B 14? P18 and P:LQ is transferred to

the beef selling activity P15 through this row to enable beef prices to
be readily adjusted when computing the parametric solutions.

8) Calf feed reconciliation Xg
Over the period of calf rearing (August to November), a dairy cow

produces sufficient milk to rear five beef calves on a calfeteria,
This row ensures that there are sufficient cows available when calves
are heing f'ed whole milk, Wilk powder may be used to supplement ox
replace whole milk if required. Activity (P:LO) supplies milk powder
equivalent to one pound of butterfat as wholemilk and hence supplies
0.05 units of the feed required by one beef calf,

This reconciliation is only necessary when the ratio of cows milked
to calves reared is small (0,02 or less) as at higher ratios calf feed
is accounted for by the armual milk production reconciliation X, .

9) Heifer orazing reconciliation X

8

This row restrains the amount of heif'er grazing that is purchased

off the farm (P27) to the number of replescement heifers in the plan (}92).

b) Labour Restraint X

10
Dairy farmers are very flexible in their attitude to work load if the

extra work is only for short periods. This is the situation at calving
time on the dairy farm which is the period of peak labour demand.
This farmer considered that provided a feasible combination of milking

cows and calves (for rearing) were carried over the early Spring, then the
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number of beef cattle on the farm would not greatly increase the work load.
The farmer specified that with his family and a single man, he would milk

125 cows and rear 115 calves on a calfeteria (heifer replacements and beef
calves) but without the single man he would only be prepared to milk 90 cows
and rear 40 calves. Excluding family lebour, the above twa combinations of
cows milked and calves reared are feasible with respect to Spring labour for
a two-man and a one-man farm respectively. These base conﬂ)inatiqns
represent the Spring labour supply by assuming that the Spring labour require-
ments of two calves reared artificially are the same as that required for one
milling cow., That is, the farmer supplied 220 calf rearing units (c.r.u.) of
Spring labour Y and the farmer, with a single man, would provide 365 calf
rearing units. A calf rearing unit is the labowur required to rear 'one calf
over the August to Novermber period. The combinations of calves reared and
cows milked assumes a linear relationship for the labowr requirements of
these two enterprises. On theoretical grounds, it could be expected that
the functional form of this relationship would be more complex than the one
used. However, because the case farmers were prepared to work harder than
usual for short periods, it was very difficult to specify the labour
situation precisely. The simplified li_nea:r: labcur funetion, while over-
looking economies of size in milking and calf rearing, is easy to incorporate
into the model and it was considered that, because some error will usually be
involved in defirﬁng labowr restraints ¥ s no matter vhat form the labowr
function takes, the extra time involved in collecting detailed information
on labour requirements would probably not be warranted by the exira precision
obtained in the lineaxr prograrring model.

The labour feasibility of rearing calves on nurse cows for 8 = 10 weeks

1/ Ninety cows at two units plus 40 calves at one unit,

2/ TFor a detailed discussion of the problems of defining labour requirements
see Frampton (1964) and Kingma (1968).
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ard subsequently milldng the cows was considered ex pos':- usceuse it was
difficult to represent the two phases of this alternative (viz. calf
rearing and subsequent milking) as a single coefficient though this could
have been done by including a nurse cow transfer row. The optirum plans
were also checked for labour with respect to beef cattle (post-weaning)
because reliable data on the labour requirements of beef cattle could

not be obtained from the case farmers.

c) TFeed Restraints X, to Xy,

Twelve monthly feed restraints (xll to x22) ensure that the feed
demanded does not exceed the feed supply in any month.
The year is divided into two periods:
1) September to March X, to Xig

12
In these months, the grass feed supply is measured in terms of

the carrying capacity of the farm under the normal rotational
grazing system of the farmer. Hay may be made at any time from
October to Jamuary.

2) Aoril to Aucust X to X,

112 x19 2

The feed supply over this perlod is specified as closely as possible
to the pattern of grass growth and the programme can reallocate the
grass grom endogenously according to the activities in the basis by
transferring feed ahead in situ. This is a similar ‘technique to that
described by Coutu et al (1959).

This system attempts to simulate the grazing management of the
farmer who saves Autumn and Winter grown grass for feeding stock in
the Winter and early Spring. The technique is commonly kmovn as the
"long rotation" wintering system adopted by many farmers in dairying
areas which can usually rely oh some Winter grass growth (Campbell and
Clayton, 1966).



In this format, the extent of the feed transfer from April to
Avgust is only limited by the amount of grass growm in these months.

In reality, grass can only be carried forward for two months at this
time of the year, without a loss in mutritive value, whereas the
programme could transfer feed four months aheads In the model, the
livestock activities in the basis require feed in most Winter months
and hence, the situation has not arisen of grass being transferred
more than two months ahead.

If further activities were added to this matrix which required
say, only August feed, from the Winter period and these activities
entered the plan, then the model may require further restraints to
keep the feed transferred within practicable limits.

The third group of feed restraints are hay reconciliations (X25 to J{z,?}.
These restraints ensure that the hay required by livestock activities is equal
to the hay purchased (P,.) plus the hay made on the farm (P2 , to B, 4). For

20

convenience, all hay purchased or harvested is transferred into X,, and from

23
there ‘ransferred to other hay rows (X24 to X27) by a series of hay transfer

activities (P25 to st).

5.2.2 Feed Supply

The feed available in each month (B column, X4 - 22) was cal-
culated by multiplying the stock carried on the farm and the supplementary
feed produced in each month, by the feeding standards given in Appendix 2.
The linear programme is able to redistribute the available monthly feed
supply to other enterprises. This specification of feed supply, together
with the feed transfer activities (Psy - P54-) ensures thot the present
stoclkdng rate is not exceeded at any time of the year except during the
Winter by conserving extra Autumn saved pasture. This approach is valid

in the study because it was not intended to examine the developmental
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problem of increasing the stocking rate but rather to investigate the econ=-
omics of substituting beef cattle for milking cows at a gimilar stocking inten-
- sity as that previously operating.
5.243 Capital
The capital required for stock and seasonal finance was not
anticipated to limit alternative plans and was not included in the r estraints.
The difference in capital involved between plans was taken into account
ex poste.
5244 Activities
The imput/output coefficients of aotivity P:L will be explained
in detail because many of the principles explained for this activity are
common to other activities. The following discussion will -then rely on

points discussed for activity Pi'

1) 14lldne cows Pl
This activity comprises large framed milking cows which produce

315 pourds of butterfat per cow (315 in X 4) ard require 30 percent Y
replacement heifers (0.3 in xl) from P,. The cull cons are slaughtered
af 383 pounds carcase weight and hence each unit of the activity sumplies
88 pounds of cow beef (-88 in Xs). The cows have a 95 percent calving of
which 40 percent (-0.4 in Xz) are heavy bull calves or heifer calves
suitable for beef production, 40 percent (-O.4 ::n. Xs) are heifer calves
from cows of sufficient productive merit to be reared as heifer replacements
and the remaining 15 percent (-0.15 in Xs) are mixed-sex bobby calves which
are sold for slaughter.

The mid=point of calving is the first week in Aungust and over the
following 10 = 12 weeks a cow produces mllk equivalent to 100 pounds of
butterfat which is sufficient to feed five beef calves on a calfeteria

(=5 in Xg).

1/ Twentythree percent culls and seven percent deaths.



It has been estimated in a preceeding discussion that a milldng cow
required twice the amount of Spring lebowr (2 in Xlo) as a calf reared
artificially. This labour requirement refers 4o the work involved with
calving and milking over the August to November period.

The cows may be used to murse rear heifer calves for eight weeks
or beef calves for 10-12 weeks as 1t is assumed that the feed cost
with this system is the same as for artificial rearing y ”

The labour required to milk a cow over the early Spring is assumed
to be the same as that required to foster calves onto a murse cow.

However, if calves are nurse reared for 10-12 w_eeks, they have a smaller

labour requirement than artificially reared calves 4 « The decreased

labour requirement of calves reared on nurse cows far 10-12 weeks and then milk-
ing the cow post-weaning was not included in the matrix but the pogsibility

was examined ex nmoste.

The derivation of the monthly feed requirements for Pl is shown in
Appendix 1. The hay requirements (X25 to X27) are dietary constraints
to ensure that the proportion of hay feed is in accordance with good
husbandry practice and the production level assumed. This procedure
has been used for each livestock activity.

From the matrix given in Appendix 2, one unit of activity P requires
1644 pounds of D.O.I.E.é/as grass in August, 19.1 pounds of D.O.I.I.las grass
in September, 20.3 pounds of D.0.ll., as grass in OctobeY, ..eeceeccesecscces
7.7 pounds of D.0.M. as grass in June and 12.6 pounds of D.0.}, as grass
in July. Similerly, one unit of activity Pl’ requires 2,0 pounds of

D.O.}Iz. as w inmay’ 3.5 Powﬂs of D.o.l!. as w in Jme Ss0s e st Bee

1/ See section 2,5.1.
2/ Section 4.8.4.

3/ Teed is measured by the standard Digestible Organic Matter (D,0.1L).
For an explanation of this concept see Coop (1961).



and 2,0 pounds of D.0.M. as hay in September.

2) Heifer replacements P,
One unit of this ectivity requires 1.09 heifer calves from

P:L which are fed wholemilk or milk powder at the rate of 15 pounds
butterfat equivalent (16.4 in X,) to produce one rising two year old
heif'er replacement.

Thus, nine percent extra calves are reared to provide the
necessary nunber of rising two year old heifers, The losses are
made up of five percent deaths from bixrth to weaning and four percent deaths
from weaning until the heifers enter the herd.

This method of incorporating losses has been used in all the calf

P P and P

reering ectivities P,, F 122 ‘43 14

112

In X, the coefficient is the proportion of 20 pounds of butterfat

8
(the row units, XB) that P, requires for calf rearing iL'/..

As with other calf rearing ectivities each unit of output requires
one unit of Spring lebour as defined previously.

The feed requirements (}(11 to X27) have been estimated on the same
basis as for beef cattle but assuming a slower growth rate 2/ e« The
replacement heifers enter the herd (Pl) in May and hence the grass feed
requirements fall sharply at this point (xiQ to xzo) because only the
yearlings are included in P,.

2

3) Product Sellino Activities Py, P

4—’P

ip Bgy Py med®

8? ~15 16

Beef from cull cows and beef cattle (bulls in this instance)

is sold through activities Pqy ard P15’

the producing activities by the transfer rows x5 and, X8 respectively.

Similarly, light heifer calves and mixed sex bobby calves surplus to

having been transferred from

replacement requirements or unsuitable for beef production are sold

through the selling activities P, and P5. Both activities were

_1/ Th.&'t iS’ 18.4/20 13 0.82.
2/ See Appendix 1.




included to allow different net revenues to be used if required.

Heavy bobby calves surplus to beef production requirements are sold
at a higher price than P4 and P5 through activity P:I.G'

Ifilk is sold on the basis of the total final payout per pound of
butterfat by activity PB' The Co-operative Dairy Company supplied by
this farmer produces butter and casein and hence, the peayout to the
farmer consists of the guarsnteed butterfat price paid by the New
Zealand Dairy Board plus the profit from the sale of casein., The
total payout used here is actually paid in two ways, firstly, as a monthly
interim payment for milk supplied throughout the lactation period end
secondly a final (or bomus) payment at the end of the season. In this
analysis both payments are combined 3’/ .

4) "Bsbv beef Production 2/ Py and P,

filldng cows may each nurse rear two calves far nine months.
On case farm 1, the murse cows are taken from the milking herd to be
sold as culls at the end of the season. Hence, there is no feed
required by these activities for the nurse cows in June. The beef yearlings
may then be sold either at 300 pounds or 450 pounds carcase weight in June
(P7 - 10 months) and November (P6 - 16 months) respectively.
The murse cow activities supply the same proportions of calves and

cow beef as in P, but they require additional beef calves forrearing

a b
through X2 after allowing an eight and seven percent death rate in PG and
P7 respectively.

Activity P6 produces two 15 months old beef cattle each of 450 pounds

carcase weight (900 in X7) and this beef is transferred to the selling

1/ Thus, "the milk price" implies the total final payout for milk
supplied which is paid to the farmer on a per pound butterfat
basise This convention will be followed tlhroughout the discussion.

2/ "Baby beef" in this ingtance refers to beef cattle slaughtered
between 10 -~ 15 months of age. The carcase weight ranges from
300 = 450 1bs depending on age at slaughter,
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selling sctivity. The revenue from the sale of beef cattle in P7 is
included in the net reverme because the cattle may be sold to other
farmers for growing to slaughter. The Spring labour requirements of
both activities (calving and "mothering-up") is the same as for a
milking cow (2 in Xlo), but no additional labour is required for the
calves.

The feed requirements of the cows and the beef cattle are agaoregated
in X141 to X27 from the tables in Appendix 1.

5) Calves reared for Beef Production P:Ll to Plé

On this case farm, bull calves may be reared for beef production
and sold either as weaners (three or six months of age), yearlings
(13 months of age to quelify for the Govermment incentive payment) om
slaughtered at 425 pounds carcase weight (18 = 22 months of age.).
These activities =are Pll to Plil- respectively.

As for PZ' the calves and milk required by these activities incorporate
the expected losses and milk is fed at the rate of 20 pounds of butterfat
equlvalent per calf over 10 weeks., Hence, the coefficients in Xz, which
includes losses, correspond to the coefficients in Xq because the latler
row is measured in units of 20 pounds of butterfat.

Each activity requires one unit of Spring labour if the calves are
reared artificially on buckets or a calfeteria, The weaners are sold
in mid-Decerber (Pll) end mid-llarch (1312) vhilst in P,, yearling store
cattle are sold at auvotion in early October after the incentive payment
becomes payable on 30 September. The beef cattle in P, (as in P, and
Pig) are slaughtered in six drafts from January %o May.

The feed requirements are taken from Apperdix 1 adjusted for the

selling times of each activity.
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6) Bobby calf purchases Py
Heavy bobby calves of suitable breeding for beef production
may be purchased at four days of age to supplement beef calves produced

by Pio
7) Purchased calf feed PJ.O

i1k powder may be purchased to rear calves deperding on the

availability of wholemilk., This case farmer considered that feeding
wholemilk to calves was more convenient than mixing milk powder and
would not be prepared to use milk powder if wholemilk was available.
The milk powder is purchased in terms of the whole milk (equivalent %o
one pound of butterfat) it can replace for calf feed. The o
coefficient in Xq is thus 0.,05.

P . ad P

177 718 19
Three months old wesners may be purchased and sold at

8) Beef trading sctivities P

13 months of age (P17) or slaughtered et 18 - 22 months of age (Pl Ye
Both these activities qualify for the incentive payment.

Veaners may also be purchased at six months of age and slaughtered
at 18 - 22 months (Plg).

The feed requirements (from Appendix 1) are adjusted for the time of
purchase and sale, As with all other livestock activities, separate hay
and grass requirements are used in rows x:Ll to X27.

9) Hay Activities P20 to Pz v
Hay may be purchased by actiw‘rity P2

o Hay made on the farm
requires grass to be saved in each of two consecutive months from September
to January. One bale of hay requires saved grass equivalent to 0,53 pounds
of Digestible Organic Matter (D.0.M.) per day for two months and it supplies
0,66 pounds of D.0.}, per day for one month, assuming a total mutrient loss

of 38 percent.
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10) Hay Transfer Activities P,s to "?28

As was discussed previously all hay is supplied into the liay
hay row (XZS) and ‘ransferred ahead up to September (X27) according 4o
stock requirements. This procedure is used merely to save the repet-
ition of having four hay producing and one hay buying activity for each
of five hay using months.

11) Heifer Grazing Poq

Grazing off the faxrm may be purchased for heifer replacements
for twelve months from May until the following April. The activity
is linked to P, by the heifer grazing reconciliation (Xg) -
~ Negative feed requirements are inserted for the activity, repres-
enting the smount of grass and hay eaten by the heifers while they are off the

farm which reduces the feed used by P2 and makes more feed available on the

farm,

12) Buy Labour Activity Paq

Lebour (single man) may be employed on a permanent basis and this
activity supplies 145 units of Spring labour to xll'

The permanent lsbour supply of 220 units (B column, 2{10) comprises the
farmer and family lebowr over the August school holidays. The Spring
labour supplied by the farmer and the employee are expressed in calf
rearing units (Cerete).

13) Feed Transfer Activities P,, to Pay

31
These activities enable grass to be transferred shead for use in

the following month in situ. The period over which grass can be
fransferred is from April (xlg) to August (xu) inclusive.

Units and Irmput/Output Coefficients

The units used are shown on the matrix in Appendix 2, TFeed units
are expressed as pounds of Digestible Organic Matter supplied or demanded
per daye. A per day basis is preferred to a total measure since Animal

Nutrition studies use feed intakes per day as the basis of scientific work.
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5.2.6 Activity Net Revenues

The prices or net revemues for each activity have been
c2loculated by subiracting the costs which are not comon to all enter-
prises from the gross revenue, The fixed changes & (including
taxation) sre not included in the model and are subtracted from the
total net revenue obtained by the linear programme after computation
to calculate the tax-paid vrofit. |

Owing ‘o the supplementary and complementary nature of groups of |
activities, some variable items (products and costs) have not been
direotly incorporated into the activity net revenues but are accounted

for by buying, selling ar transfer activities.

Ixamples of Net Revenue Calculations

The detailed net revenues for milking cows and 18 months old beef

cattle production from calves reared on the fexrm are given below,

a) llet Revenue for a Jersey-Friesian Cross Millking Cox (Pl)
. i) All revenue items are asccounted for by selling activities
and hence, there is no assigned revenue.

1i) Voriable costs

i. animal health = £2.00
2. Dbreeding expenses = £1.70
3« dairy shed expenses = £1.€0
4, electricity = %2.00
5. freight = $2.00
Total assigned variable costs = g9.30

Net Revenue = £9.30

1/ The term "fixed charges" is used here to mean the sum of the overhead
costs (interest, principle repasyments, rates and insurance) and the costs
common to both milk and beef production (fertilizer, repairs and mainten—
ance, vehicle expenses etc.).




b) Net Revenue for 18 months old Beef Cattle Production (Pi 4) (1 veast)
i) Revenue

Govermment incentive payment = £10.00

Total essigned reveme = £10.00

ii) Verisble Costs

1. animal health = $1.50
2. freight = $2.00
3. sundry = g1.00
|
Total assigned variable costs = £4,50 |

Net Reveme =  $£5.50

A1l the net reverues for case farm 1 activities are shown in Appendix 3
(table A.3.2.)

56247 Parametric Solutions

A series of solutions to the linear programming model are

presented in Appendix 4 for case farm 1. Each set of solutions is a
parametric analysis of the model to determine the optimum combination
of beef and dairy cattle at a range of milk and beef prices.

The prices for milk and beef are considered to be a Mmajor source
of uncertainty in forecasting profitability and optimum plans are given
at all prices within the range considered most likely to occur in the
future. The milk price is varied continuously from 20,0 to 38.0 cents
per pound butterfat at each of seven beef price levels within the range
of £13.50 to $25.50 per 100 pounds of steer or bull beef (in g2 intervals).

5.2.8 BEeef Cattle Price Correlations

The parametric analysis discussed in the previous section is

1
difficult to analyse as a varisble price model for two products -=/

1/ TFor example, see Heady end Candler (1963).



(milk and beef) because the beef schedule price can be expected,

a priori, to influence the price of store cattle sold or purchased.
That is, an alteration in the schedule price of beef (activity Pis) is
assumed to change the prices of activities which either purchase store
cattle (activities Pyps Pyg and Plg) or sell store cattle
(activities Pli’ P:Lz’ Pls’ and P17). The beef schedule price is
also assumed to influence the price farmers are prepared to pay for
suitably bred bobby calves, to rear for beef production.

Kingma (1968) derived a simple linear regression between the beef
schedule price and store cattle prices at auction for traditional beef
breeds (Angus and Hereford).  There is not sufficient data available
on the auction price of dairy bred beef cattle to derive a statistical
correlation coefficient far this study.y Furthermore, had such an
analysis been attempted, the results would be subject to error from a
number of sources.

a) The Dairy Industry Beef Scheme was introduced in the

1969/70 season and it may markedly affect the values of
store cattle in the future.

b) Many other factors may influence the price of store cattle
besides the beef schedule price. The supply of store beef
cattle is a very complex function of past prices and past
trends in breeding cow numbers., This implies that a lagged
statistical model -2/ would be necessary to explain present
store cattle prices. Furthermore, the variation in grass
growing conditions through the district, the amount of

killing space available at the freezing works and many other

1/ However, three months old weaner prices in the 1969/70 season have
been discussed by Clark and Green (1970).

2/ See for example Foote (1958) and Nerlove (1958).



factors also influence the price farmers are prepared Lo
pay for store cattle.

¢) The sup;ply of store beef cattle from dairy famms may be
influenced by the export price of bobby calves since an
increase in the export bobby calf price will decrease the
relative profitasbility of beef production from dairy calves.
Hence, the price paid by dairy farmers for store cattle nay
be influenced by two export schedule prices, the beef price
and the bobby calf price.

d) ‘The final difficulty in caleulating a correlation between
beef schedule prices and store stock prices, is %ha“’c a grouw -
of dairy-bred steers will usually be placed into two beef
grades at slaz.xghﬁer.—y The price difference between the
grades has varied from g1 to £4.50 per 100 pounds beef over
the last ten years. However, not only does the price
differential alter, but, due to the variability of the subject-
ive greading methods used, the proportions of animals from a
group of beef cattle of similar weight, age, conformation and
fat cover, placed in each grade may vary between freezing
works or between seasons.

For these reasons, the beef prices for store cattle were derived
after discussion with the farmers in the survey rather than by the
statistical analysis of historical records.

Seven schedule beef prices (1 - 7) were chosen for steers, bulls or
heifers and at each level, a market price was calculated for beef cattle
purchased (bobby calves, three months and six months weaners) and beef

cattle sold (three months and six months weaners and yearlings 13 months

1/ F.A.Q. and Boner Ox (or its equivalent for young steers Y.A.Q.).
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of age). The calculations were based on the expected carcase weight
of the cattle at the time of sale. The correlated beef prices are
given in Appendix 3 (Table A,3.1).

However, with any such set of prices, variations will occur

in the short term because price correlations are an averape, long term

phenomenon and fluctuations about the assumed prices will occur in the
short term. Such fluctuations may change the combination of alternative
policies in the optirum plan. An example of this short term price
variation, was the considersble difference in the prices paid for four
day old Friesian calves in the survey area in 1969, The price varied
from g12 4o 17 per calf., This was due to two factors. Tirstly,

the opening beef schedule price is announced in Jamuary whereas calves ‘
are sold for beef raising four months earlier. Hence, the price decided
on by the buyer and seller depends on thelr expectation of a change in
the beef schedule from the previous year., Secondly, calves are usually
bought privately vhich is an imperfect pricing mechanism because it takes
some time for changes in the market price to be disseminated throughout

a district.

543 CASE FARL T

Sedel General Outline

The dairy farm consists of 225 acres of sandy soil and is
situated at Glen Orouva, 20 miles from Palmerston North.

The farm is made up of two blocks. The "home" farm is 120 acres
consisting of 110 acres of flat land with two sand dunes of five acres
eache The area is all in grass and is subdivided into 23 paddocks.
The "runoff" is half a mile fram the "home" farm with a main highway
forming access between the two blocks. The runoff consists of 105
acres of flat land bisected by a sand dune. This area is all grassed

and is subdivided into 11 paddocks.



The "home" farm has a modern house, an 11 aside herringbone milking
shed, a calf rearing shed, an implement shed and iwo hay barns, while
the runoff has a hayshed and a new set of cattle yerds. Both areas have
good high pressure water supply systems provided from bores on each block,.

a) Climate and Soils

The farm has an annmual rainfall of 33 inches which is evenly dis-
tributed between the Winter and Summer. However, rainfall for any
particular Spring, Summer or Autumn month is quilte variable between years

(see Table 5.1).

TABLE 5.1
CASE FARM T
Rainfall (inches ﬁ
Xonth
1
Average Year RaNge'J/
October 3.8 0.2 - 6.1
Decerber 363 0.8 = Qel
Jamary 3.0 D8 = Got
February 3.0 0.6 = 4.0
llarch 2.4 0.6 = 8,2
April Ded 0.4 = 4,8

1/ Range over the last 13 years.

Source: lleteorological Observations (1957 - 69): Anon. (1957).

The wearm swmer temperatures and windy climate reduce the effectiveness

of summer rainfall on this sandy soil, so that even average rainfall over
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the Decerber to March period is associated with a rapid decline in grass
growthe.

The "home" farm consists of a medium fertility Foxton Black Sand
with a high water tables This area provides good Surmer grass grovth,
relative to many other sand country soils, but it tends to get very
wet in the Winter owing to the height of the water table. The soil
type on the runoff is a low fertility Himatengi Sand with a low water
table. This area complements the "home" farm by providing a good
stock wintering area but it dries out very quickly during the Summer.

b) tock lMumbers and Production

The stock wintered in 1968 were as follows:
140 Jersey Friesian cross cows,
50 crossbred yearling heifers,
and 105 Friesian yearling bulls.
In the 1968/69 season, 39,000 pounds of butterfat were produced from
125 cows. Sixty yearling bulls were slaughtered between December and llay
at 370 to 420 pounds carcase weight and 40 yearling bulls were sold at

auction from August to November., TFifty bull calves were reared with the

o]

neifer calves on calfeterias whilst the remaining 55 bulls were nurchased
as weaners in lay, Hay was the only supplementary feed used; 13500 bales
were produced on the farm and 2500 bales were purchased.

c¢) Finoncial Position

The farmer has a 40 percent equity in the land and buildings. IHe
has an overdraft with a stock firm which also provides short={erm finance
for purchasing beef cattle. The level of indebtedness means that the
total net revenue from the farm must be maintained at least as high as the
pregent level and the farmer is uneble to decrease his work load with, say,

more beef production unless this results in a higher contimuing net revemue.
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d) Personal and Lebouwr Considerations

The farmer, who was in his thirties, is married with three sons
aged 10, 11 and 13. Some farm work is done by the farmer's wife and
femily vhich is mainly calf rearing and stock shifting during the
August school holidays. In addition, one permanent single man is
employed and casual labour is employed for a month through the
Federated Farmers Group Labour Scheme,

e) lianagement

The two blocks are run together, and stock are transferred between
the areas according to the grass available., The milking herd is given
priority on the home farm and only in an exceptionally dry season
would it be grazed on the runoff during lactation. The bulls are
usually grazed on the runoff after they have reached six months of age
although small groups of bulls are sometimes brought back to the home
farm for a few weeks prior to slaughter. All other stoclk (heifer end
bull calves, yearling heifers and dry cows) are allocated to each area
depending on the feed position. The yearling heifers were grazed off
the farm from Jamary 1969 until May 1969 owing to the very dry conditions
that Autumn, but future heifer grazing is only available on a 12 monthly
basis from llay until the following April.

In the past, half the hay required, or more, has been purchased
depending on Spring-Summer growth. The price of hay has increased by
50 percent, from 40 to 60 cents per bale in the last three years and the
farmer is endeavouring to harvest more hay on the farm,

This farm is subject to wide fluctuations in grass growth during
the Spring, Sumer and Autum months due to the variation in the rainfall
over these months., This factor is simplified in the linear programming

model by using fixed average coefficients for the feed supply of the Parm,
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However, it was not possible in the time available, nor was there suff-
icient data, Yo use a more sophisticated technique to simulate the
uncertainty facing the commercial farmer with respect to climatic
corditions and grass growth, Hence, it is very important to combine
beef and hay making policies with the milking herd in a way that

allows flexibility in the system over the critical Summer months.

f) Summary of the Imporient Coefficients for Case Farm 1

a) This form is concerned with beef production from Friesian and
Friesian cross bulls.

b) Thirty percent heifer replacements are required.

c¢) The average butterfat production is 315 pounds per cov.

d) Purchased hay costs 60 cents per bale.

e) Hay produced on the farm costs 30 cents per bale.

Heifer grazing may be purchased for $24 per year per beast.

Hy
S

g) The cost of lsbowr for a single man is $1,560 per year or
230 per week,
h) The beef incentive payment of 10 per head is included for

ivities P 3 Pos
activities Pyns Plé’ 179 ard 18

De3+.2 Solutions for Case Farm 1

The parometric solutions to case fayrm 1 are given in Appendix 4.
At each of seven discrete beef price levels l’/, the milk price has been
varied contimiously over the range 20 = 38 cents per pound butterfat.

Deded Paorametriec Solutions

At each beef price level, a series of optimum plans have been
deriveds TFor each plan the main physical and financial factor levels
have been given. These are the net revenue, milk production, permanent
labowr hired, the mmber of beef calves and weaners purchased, the mmbexr

of beef cattle sold at 13, 15 and 18 = 22 months of age and the total

The seven beef price levels corresponds to a beef schedule price of
£13450, $15.50, $17e5000.....825.50 per 100 pounds., See Appendix 3,
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mmber of dairy cowse. The carmbination of these activities in each plan
has been tabulated against the milk price to produce a set of one-price
variable solutions Y .

For example, at beef price level 1 2/ s there are six plans which
are optimm within the milk price range 20 to 38 cents. The first plan
(plan Al) is optimum from 38,00 cents down to 25.61 cents per pound
butterfat. At 25.60 cents, plan Cy becomes optimm involving a decrease
in millding cow mmbers and an increase in the level of beef activities.
Similarly, when the milk price is lowered to 25410 cents, 24,70 cents
and 24,20 cents plan Lii, Fl and G:L’ respectively, become optimum,
Tinally, at 24,10 cents per pound butterfat, plan H, becomes optirmm, |
Plan H1 remains the optimum plan until the milk price falls below 20 cents.

There are seven sets of solutionsg similar to the one described above
Pait WHlE Paiu; OB L57 eadh TAeP Bittos Tevel

Each set of solutions provides a normative butterfat suoply function.
That is, a functional relationship between butterfat output and the milk
price Y (expressed per pound butterfat). Alternatively, a single vnlan
can be taken from the parametric solutions. The plan is the optimum
at the milk to beefl price ratio at which it occurs in Appendix 4.

543.4 The Presentation of Parametriec Solutions

The Givisibility assumption of linear progremming allows the
factors (resources and products) to be produced or used in fractional
units. In most cases, no significant error results from rounding the
activity levels to the nearest whole number and this procedure was adopted

here. One exception is the labour hire activity (PSO)’ in which case

See, for example, Heady and Candler (1963).
See Appendix 4,
Similarly for case farms 2 and 3.

g g

This is explained and presented in Section. 8.5.2
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frectional units of lebouwr can be incorporated by employing casual laboux
or contractors for tasks like cattle spraying, fencing, hay cartage and
drain cleaning. Hence, the units of lsbour hired have not been rounded
and fractional units should be interpreted as casual labowr or contraciors
employed f'or part of a year.

In the parametric procedure used in this study & series of plans are
derived at each beef price level., In maﬁy cases the same physical plan
is obtained at more than one beef price. That is, the plans have iden-
tical enterprise combinations. However, the net reverume and the shadow
prices of excluded activities and the restraints are different.

The identical physical plans are given the same code (say plan A)
in the presentation of the parametric solutions. Hence, a particular
plan is referred to by its code and the beef price level (1 = 7) at
which it occurs. TFor example, plan A occuxrs at five beef price levels
(A A,y Bgy A, and _A5).

In order to simplifyy the presentation of the parametriec solutions,

the beef activities P and P have been aggregated in pairs

15’ P::'.é- Pl'?
on basis of the class of stock purchased or sold. This procedure naoy

be carried out because the growth rate of the beef cattle in ecach of

these activities is the same at a given point of time, The feed recuire-
ments only vary with the time of purchase (calves or three months old
weaners) and the time of sale (13 ar 18 - 22 ronths of age). Tor example,
the total number of store yearling cattle sold is the level of activity P 15
plus the level of activity Pl'?' This procedure has also been adcpted

for purchased three months old weaners (Pl’? plus P, o, adjusted for the

respective losses), and beef cattle slaughtered at 18 - 22 months of age

(P14- plus P:LB) .



5345 The Farmer's Future Policy

A wide range of milk and beef prices have been used owing

to the fubure price uncertainty for these products on world markets & .
However, in the 1969/70 season the milk price is expected to be
33 cents per pound butterfat 2/ and the beef price is assumed +o
remain at the 1969 schedule of $21.50 per 100 pounds bull beef 4 .

The farmer's present policy was compared with the optimum plans,
with and without the Govermment beef incentive psyment Y s at the
above milk and beef prices. The optimum plan with the incentive
payment is plan F5 and without the incentive payment the optimum is
plan A5. The physical plans with their net revenues are given in
Table S.2.

Firstly, considering the plans including the incentive payment
in Table 5.2. At 1969/70 prices, the optimm plan (F5) indicates
that the farmer should increase beef production and decrease millk

production to earn an extra $1,356 net revenue.

Sea Section 3. 2.3.

g %

The farmer expected the total payout to be 33 cents for whole-milk
to be compared with his average return for the last three seasons
of 3545 cents per pound butterfat.

For the weight range 376 = 550 pounds carcasé weight,
This second comparison was included to show the effect of removing

the incentive payment on this farmer's optimum plan. For the
details of the incentive payment see Section 2.9

L




TABLE 5.2 y
PLAN COMPARISONS - 1969/70 PRICES
CASE FARIL I
Milk price = 33 cents per pound butterfat
Activity With incentive pgyment Without incentive payment
Activity Code '
Farmer's Optimm Farmer's Optimum
Plan Plan F5 Plan Plan A
Millking cows P, 125 68 125 186
JElk production Pg 37,700 20,704 37,700 57,726
(1bs bubterfat)
Iurse cows Pa - aé - -
Total cows - 125 o1 125 186
Beef calves purchased _ & _ -
(4 day 01d) F9 ‘ 50
eef weaners purchased| P, +2,.7| 55 153 55 -
Yotal calves reared
(irel, heifers) - 20 20 00 61
Fomie 4 é/ » P
tore cattle SOldi/ TztE 17 20 79 £0 _
Beef cattle sold —
P o 5 -
(15 months) 6 46
Beef' cattle sold P18 60 79 60 -
(18 = 22 months)
Hay purchased - -
(bales) —20 25% 2«)% 15
Heifer grazing 929 on=farm of f=f'arm on={'arm of f=farm
A 3 T
Permanent lsbour hired 350 1.0 _ 1.0 1.4
(single man)
Net Revenue () - 16824 18120 15774 17258

Note: s

33 cents per pound butterfat.

A1l plans are computed at beef price level 5 (g21.50) and milk at

2. The totel mmber of weaners purchased takes account of deaths.

3. The farmer sells store cattle from 13 - 16 months of age, whereas
in the optimum plan they are sold at 13 months.

4, These cattle have been reared on rurse cows (Pb) at 2 calves per cow.
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a) Feasibility of the Optimum Plan

If the farmer adopted plan F., a mummber of enterprise and management

5
changes would have ‘o be made to his present policy.

The mumber of cows would be decreased by 34 and beef cattle increased
by 104. This spparent substitution (between the farmer's plan and
plan '_F‘5 of approximately three extra beef cattle per dairy cow replaced
is achieved by grazing the 27 replacement heifers off' the farm in +the
optimum plan whereas the farmer carries 38 heifers on the farm at present.
Then the f‘efl:d requirements of the stock wintered on the farm are expressed

in ewe equivalentis Y (Table 5.3), it can be seen that the Winter siocldng

rate in the optimum plan is similar to that with the present policy.

TABIE 5.3

WINTER STCCKING RATE COMPARISON

Teeding Farmer's Plan Ootimm Plan Ty
Class of Stock Standard : -

E.Z'l.f/ ‘IO- S"GOCk E.-"G. I?OQ S"JOCII _‘A..-':lo.
Dairy cows 75 125 238 91 678
Replacement heifers Je 5 38 133 - -

1
Yearling beef cattle 4,0 100 40 204 {816
Tosal E.E.'s 1,471 1,404 |

Note: a. Ewe Eguivalents.

The other major policy difference between the plans is that in plan Fs,
all the hay required (4,122 bales) is produced on the farm, whereas the
farmer buys 2,500 bales of hay. The stoclking policy in the optimum plan
has ensbled the extra hay to be harvested on the farm because,

(a) in the optimum plan, 62 percent of the beef cattle are sold

1/ TFor an explanation of this feeding standard see Coop (1965).



in the S,pringl'/ s Whereas the farmer at present only sells

40 percent in the Soring,
and (b) in the optimm plan the beef weanrers are not purchased until

Decenber.,
These two changes allowv more paddocks to be closed and cut for hay in

tober and November between the sale of the yearling beef cattle and
the purchase of the beef weaners.
The plan requires 153 three months old weaners to be purchased -2(
The proportion of beef cattle purchased as calves or weaners depends on the
relative calf and weaner prices, ‘the cost of labour to rear calves and
the value of the spring grass required to feed calves (if they are reared
rather than purchased as weaners). The plan is very sensitive to
variations in the price of these alternatives and in the practical situation
the mmber of weaners purchesed and/or calves reared in this plan would
depend on the particular price situation. For example, one of the
activities requiring the purchase of three months old weaners is P17.
For this activity, the weaner purchase price would only have to increase
from $36.,00 per weaner E/ to 39.25 ard a new optimum plan would be derived,
provided all other prices remained constant. The stability of the optimum
plans will be discussed further in Section 5.5.
The cash surplus of the ocptimm plan (FS) is given in Table 5.4 at

1969/70 prices. The increase in net revenue that could be obbtained by
adopting plan T, over the present plan is #1,356 but the optimmm plan is

estimated to require an additional £2,400 for stock purchases and worlding

1/ liade up of 30 percent in October (P15 plus Pﬂ) arnd a further 23
percent in late Noveuber (Fg).

2/ The total weaners required by P,, g

3/ Tnis is the weaner cost in plan Fg, see Appendix 3.

and P:L
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eapital. This finance would be available through the Dairy Industry
Beef Scheme —j-'/ at a three percent interest. The interest on the addit-
ional borrowing has been added to the overhead costs in order to calculate

the post=tax profit for the two plans which is given in Table 5.4.

TAPLEL 5.4
CASH SURPLUS COLIPARISON - FLAWS WITH BEEF IVCIITTIVE PAYIENT

CASE FARI I
1969/70 prices

Farmer's Plan Optimm Plan Fe

Net Reverue g 16,284 18,180
i s 2, "
Post-tax Cash profit ~ g 4,021 4,679
Personal Drawings § 3,500 34500
Cash Surplus 3 501 1,179

The cash surplus is the amount available for capi.tal expenditure,
debt reduction (other than principal repayments on table morit-ages which
are included in the overhead costs), off-farm investnent ar exira
personal spending.

b) The Influence of Price Veriation on Plan Fo

the fermer adopted plan F.'S and the milk to beef price ratio
. , . : 3 »
increased, then this plan may not remain optimm. The optimm plan

for the changed price situation would include more millking cows than

See Section 2.9.

eV

2/ The post-tax cash profit is the net revenue less the overhead costs
(interest, principle repayments, rates and insurance), less costs
which are common to both milk and beef production (fertilizer,
repairs and maintenance, vehicle expenses, etc.), less income tax
calculated for tax code 13 using 1970 tax tables.

3/ See Appendix 4.



plan F5. However, it would take some time to increase the size
of the milldng herd by breeding. Hence, it is important that,
in the event of an increase in the milk to beef price ratio,
plan F5 be financially feasible to give the farmer time to reach
the new optimum by increasing the size of the milldng herxd.

In Table 5.5, the cash surplus is given far plan F5 at three
milk and four beef prices. Flan Ty is only optirum at the inter-
section of the 33 cent milk price and the £21.50 beef price.

That is, at the other price ratios, some other plan is optimum,
Hovwever, assuming that the farmer is committed to plan 17‘5, he could
except a cash surplus provided the beef price was greater than g17.50
per 100 pounds or provided the milk price was greater than 33 cents
per pourd butterfat. This farmer will, therefore, remain in part
milk and pert beef production (with a plan similar to E‘s) unless the
beef price falls to g17.50, in which case the farmer would be farced

to consider moving out of beef production into all milk production

or some other enterprise,

TARLE 5,5
CASH SURPLUS VITH VARIABIE FRICES - PLAN T,
CASE FARM I
(including beef incentive payment)
Milk Price (certs per 1b butterfat)
36 33 30

17.50 | g82 ~#296 -2697 3
Beef Price 19.50 (%813 g479 2126 4  Beef Price
(g per 100 : Level
© 1bs) 21.50 [1447 21179 £843 5

23,50 1924 #1710 i g1471 6




c) Ihe Former's Attitude to Plan F,

The farmer considers thai plan Fy is a workable plan and, to this
end, he intends to increase tveef production in the 1970/71 season.

The single man is leaving at the end of the present season and may not
be replaced.

If plan Fg was adopted, the beef cattle would be split into two
groups, One group of 924 bulls would be grazed on the runoff all
year and the other group of 110 bulls would be grazed on the home
ferm in a separate area from the milldng herd. The murse cous (B)
would be selected from the poorer producing cows and run ag one pgroup
on the runoff as soon as the farmer was confident that the "mothering-
wp" operation had been successful.

Of the 90 colveg reared in the optimum plan, 46 esre suckled on
mirse cows for nine months (PG)' The remaining 44 calves (including
30 heifer calves) could either be reared on murse cows (three per cow)
for 8 - 10 weeks o on & calfeteria, since the feed and peak lebour
requirements of the calves are agsumed to be the same for both systems.

However, the farmer would retain some flexibility if h

(9]
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plan similar to Fge  TFor exarple, the time of purchasing weorers,
selling store cattle in the Spring and the emount of hay horvested
on the farm would depend on the pattern of grass growth. In {he event
of a dry Sumer, weaner purchases would be spread over the Surmer,
Autumn and early Winter according to the feed available. Similarly,
the store cattle would be sold after the incentive payment becones

due but the exact time of sale would deperd on store cattle prices and
the Spring fleed available for stock and hay making., The farmer would

also employ casual labour to rear extra calves if he was unable to obtain



contracts with other dairy farmers to rear the calves for him, owing
to the difficulty of buying the number of weaners reguir ed by plan
F5 in December. Casual labour may also be employed from the
Federatved Parmers group labour scheme to assist with drenching and
cattle spraying in the Autumn,

d) The Effect of the Beef Incentive Payment

The farmer is confident that product prices will contimue %o
favour ircreased beef production and hence, he prorposes tc increase
beef cattle mmbers. At the same time, he is aware that, if the
beef price falls or the beef incentive payment is removed, then the
most profitable policy would be one involving increased milk
productions This ig shown in Table 5.2 in the comparison between
the farmers policy and the optimum plan at present prices without the

beef incentive payment. In this situation, Plan As would increase the

former's net reverue by g1,484 above the present policy, but after tax,
fixed charges and personal drawings heve been deducted this difference

would be reduced to 870, as showvn in Table 5.6.

TABIE 5.6
PLANS WITHOUT INCENTIVE PAYLENT
CASE FARM I
Farmer's Plan Optimum Flan AS
Net Reverue ¥ 15,774 17,258
Post=tax Cash profit g 3,414 4,284
Personal Drawings g 3,500 5,500
Cash Surplus g -26 784

Table 5.6 indicates that without the beef incentive pgyment the
farmer may have to increase the milking herd (to say, plan As) in order

to meet his fixed charges, since his present policy would result in a cash
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deficit of $86 without the beef incentive payment.

The farmer considers that the all-cow policy (plan AE) would De
feasible on his farm because the runoff is reasonably close to the
milking shed (half a mile away). However, if this policy was adopted,
all the hay could be harvested from the runoff in order to reduce the
nupiber of times the cows had to be grazed off the home farm. The
1.4 lebowr units required for plan A5 could be incorporsted by erploying
a married men (instead of the 1.4 single men) for whom a house is
available on an adjoining farm. A salary of up to £2 ,184‘%&1- year
could be paid to the married man,

To sumarize, the beef incentive payment has two main effects on
cage farm 1, Firstly, the farmer receives an increase in net revenue
of g1,050 without changing his present policy but if he increased beef
production (plan F5) s the net revenue on this farm could be increased
a further $1,356. Secondly, if the beef incentive payment was removed
at present prices, the farmer could increase his net reverue F1,434 by
adopting an all milk production policy (plan J‘-‘.5). Hence, unless the
farmer is essured that the beef price will increase on 1969/70 vrices,

s

he is inlikely to decrease milk production beyord that in plan ¥,

(¥}

in response to the incentive payment. Furthermore, if the ircentive
payment is removed or decreased, the farmer may tend to increase milik
production.

5346 Variation in the Beef Price

In order to illustrate the wide range of physical plans

given in Appendix 4, five plans have been selected far detailed analysis.

1/ That is, 1.4 times the salary paid to a single man (£1,560).
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These five plans are the optimum combinations of milk and beef
production at a milk price of 32 cents per pound butterfat for each
beef price level (1 - 7). However, plan A is the optimum enter-
prise combination at beef price levels one, two and three (Al 5 Az and
AS) and therefore only the last beef price is given in the comparison,
that is, plan A..

In other words, the optimum plan, at 32 cents per pound butbterfat,
was selected from each beef price level (Al, Ay Asy Byy Goy Hg 3,7},
but since plan A occurs at three beef prices the first two plans
(Al and Az) were omitted from the discussion. The last five plans
(Ag, - J7) are given in Teble 5.7 for the fixed milk price and the net
reverue of each plan has been recalculated at this price. The
recalculation was necessary since the net revermue of each plan in the
parametric solutions is calculated at the "border" milk price. For
exarmle, plan GS is stable over the range 30.8 Yo 32.3 cents per pound
butterfat and the net revenue given in Appendix 4, is calculated at
3243 cents which is the upper "border" price.

t can be seen from Teble 5.7 that beef production does not
substitute for milk production until the beef price exceeds g17.50, when
the milk price is 32 cents. Above £17.50, beef cattle replace millding
cows until at 225,50 the optimm plan has no milldng cows.

The predominantly beef plans are characterised by the large
mumbers of beefl weaners purchased rather than reared from calves on
the farm, because it is not profitable to hire permanent labowxr solely
for calf rearing. Homever, it will be shown in a following section,
that the farmer could profitably é:zploy casual labour over the Spring
to either rear calves or to perform other duties which enabled the
farmer to rear more calves. If this labour was available more calves

could be reared and the mmber of purchased weaners could be reduced.

LIBRARY
MASSEY UNIVERSITY



TABLE 5.7
THE EFFECT OF V/ARTATION IN 1HE BEEF FRICE
CASE FPARM I
Milk Price = 32 cents per pound butterfat
Activity Name 7 5 Plag-_weef Prlc; )
) 4 5} K] 7
$17.50 919,50 g21.50 £23450 #25.50
Milking cows P:L 186 73 38 28 -
Milk Productions | P, 57,726 22,498 9.575 6,020 -
(1bs butterfat) :
Nurse cows P6 - 23 17 16 12
Total cows - 186 o6 55 44 12
Calves purchased P9 A n i i b 146 229
‘Teaners purchased PP _
(3 months) 1718 155 155 156 136
Store cattle sold| P, .,F - = 1 “
(13 months) 156°=37 74 136 144 169
Beef cattle sold & 2
(15 months) Fs - e e - -
Beef' cattle sold
b o] R
(18-22 months) P1a9F18 . 7% 108 124, 14
| Heifer grazing 3927 Off-farm| Off-faxrm| Off-farm| Off-farm | O0ff-Larm
Labowr hired 5
(Single man) =30 At - - - -
Net Revenue 2 15741 16803 17757 10646 21708
Note: 1. All figures rounded,
*2. The levels of Pl’? and P:LB have been adjusted for death rates.

S+ The net revenue has been recalculated on the basis of 32 cents
per nound butterfat.
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The production of store yearling cattle (which receive the
incentive payment) from calves or purchased three months old weaners
is a very profitable beef policy and one of these activities
(PIS or P17) is present in all beef plans, These activities were
specif'ied because beef cattle vhich are run on the dairy faxm for a
minimm period of nine months (January to Septermber inclusive)
qualify for the incentive payment of F10 per head.

Table 5.7 and the preceeding discussion has aggregated the beef
activities PlB ard. P17 in terms of the class of.stock sold. However
the valid price ranges of these activities are given separately in
the following teble owing to the difficulty of agpregating the valid
ranges of these two activities.

The valid price ranges, of the activities in the basis are given
in Table 5.8. If the net reverue (or price) of an activity in the
plan moves outside this range (or stability limit), then the optirmm

plan will change.

1/ The valid price range is that range of prices (for the factor being
varied) over which the optimm plan is stable.
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TABLE 5.8
NET REVENUE STABILITY LINITS
CASE FAR: T
(1i1x price = 32 cents per pound Butberfat)
Activity Name| Plan Upper Limit Current lNet Lower Limit
- Reveme
Milk ; PS ..%5 32 31.9
(cents per 1b- ; % 1.5
o Gg 324 32 3069
HG 5266 32 28.9
J, 3248 32 0.0
Bull Beef
per 1 = . e -
(8 00 1b Pyg| E, 20.2 19,5 19.3
G5 22.8 21.5 21,4
s 24.7 23.5 22,9
Iy 27.4 25.5 2044
Store cattle
G 7244 70.5 7064
(£ per beast) Pis | - :
S H 79 76e5 7546
=1 o B & n
J,7 84.4 82.5 02.2
20 E, 3346 29,25 2749
:5 9346 Dl O 0 o 4
H 39 37495 55 o
! g 3846 AT e 2% Dol
Kurse cows ? B 1943 12.6 10.1
(£ per com) * I 3 " 3
G-,. ...-’1-_-.0 12.6 Ja s
J
g 20.7 246 Lo
J7 1445 12.6 6.8
Heifer grazing Pég A5 =-435.8 -24.0 43746
(g per heifer = %
per year) E4 -334.9 =24:40 ~20.5
G'5 "58.4 -2"!.'.0 -25.5
s -43.5 -24,0 -17.2
Iy 4342 -24,0 =23.2




The stability limits indicate that the optimm plans are sensitive
to price changes when beef production is combined with milk production
(plans B, G, H ard J.). The instebility is caused by the adjustments
which are made to the combinations of correloted beef activities over
small price intervals (meinly P ss Piyo Pyp evd P, 8). That is, the

feed (

labour (X 27) and calf supply (X,) restraints cause

) X
qy e 11 -
adjustments to be mede to the mmbers of calves reared and weaners purchased
over a narrow range of prices. This implies that seasonal feed and price
fluctuations will cause variations in the optimm combinations of beef
activities even at high beef prices (say, £25.50) and that the purchasing
and marketing skill of the farmer will be an important criterion of profit.
The activities which produce yearling and 18 months old beef cattle

(P and P18) are the most profitable beef policies at the

P
15° T14? F17
agsumed prices.

-

Replacement heifers are grazed off the farm in all plans and the |

valid price ranges indicate that the farmer can pay up to £33.9 in

plan E, and up %o $43.8 in plan A, per heifer per year for off-farn

3

grazing before the plans will change.

The imputed wvalues of the restraints are given in Table 5.9.
The imputed values indicate the increase in net revermue that would be
earned if the resitraint was relaxed by one unit. The imputed value
will remain constant as the restraint is relaxed until another factor
becomes limiting. If the restraint is relaxed beyond this range
(velid range) the imputed value will decrease.

The immuted values of the feed restraints indicate that September
and larch feed becomes more limiting as the optimum tends to the all

1
beef policy (J?) -/, vhereas Auntumn-inter feed becomes less limiting,

1/ That is, the imputed value of scarce Septeuber and March feed increases.
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TABLE 5.9
DFUTED VALUES - CASE FARM I
Imputed Values
Restraint Row Units

Nam E H

i As 4 % 6 Iy
September feed Xj.z 1-1b D.0,M.
per day - - Oe& 1.6 2.1
larch feed X‘PS " " - 1.7 1.9 2.9 de2
Autumn-Tinter | X 17 |
sy " " T 0. 5 2 =
feed 10-99 1.0 5] 0e5

Spring laboux Xio 1 cereus [10.7 |10.3 7.8 5.8 4oL

Note: 1. Digestible Organic lMatter (D.0.1L.), see Appendix 1.
2. Calf rearing unit (c.r.u.), See section 5.2.1.

Se All fipures rounded.

The imputed value of the Spring labour restraint (Xio) is of
particular interest on {this ferm because no provision has been made
for hiring casual labowr over the Spring when labour demand is expected
to be at its peak. If casual laebour was available at this time, it

could be profitebly erployed in plans E, G and H, because onc man cauld

a [/
/
/

rear 200 calves in 18 weeks (August to loverber) for Y0 ver weelz <.
Thus, the lsbour cost per calf reared would be £4,30. Uhen ihe imuted

value of xlO is greater than $4.50 per calf rearing unit (as in plansd,
E, G and H) it would be profitable to hire specialist calf rcaring

2/ nn - - - - - - - . ] 13
labour =, The availability of such labour would cetermine the

proportions of celves reared and tlree months old weaners purchased

in plans E, G and H, Casual labour can not be erployed in plan A

1/ This is the gross wage.

2/ The question of how much casual labour could be profitably hired for
these plans is not known because the computer programme used in the
enalysis did not calculate the range over which the irputed value
remained constant, However, because casual labour was not considered
to be an alternative, this loss of information was not great.



(as a substiitute for permanent lebour) because milking cows require a

contimuing high labour imput throughout lactation and not only during

the Springe
TABLE 5,10
BASIS VALUES FOR EXCLUDED ACTTIVITIES
CASE FARI I (g)
Excluded Price or Flans
Policy Activity Value 3 E, e, 1 7
s) T o) ‘
Selling 3 months | P, Current | 28,0 30,0 32,0 34,0 3740
weaners Basis | 7.1 33.1 3Be2 40,2 40,1
Selling 6 months qu Current | 35,0 35, 7.0 39,0 42,0
weaners - Basis | 38,6 43.5 4540 LCed 4967
Buying 6 months P19 Current 38,0 =40,0 =42,0 =4£,0 =40.0
vieaners Basis [-13.6 =26.0 =28,50 =20.3 =31i.0
Buying Hay Pan Current | =  =0.60 =0.60 =0.60 =0.60
(1 bale) “ Basis| - =0445 =0,48 =0,45 ~0.41
Permanent labour P 5 Current - =1560 -1560 ~1560 =1560
(1 sincle man) % Easis - 1494  =1124 - 844 =598
Note: 1. The basis price is the net revenue
required by the policy before the
ectivity will enter the basis.
2. The current prices are given in

Appendix 3,



The shadow prices (imputed values), have not been listed for
excluded activities. Ingtead, the basis wvalue has been given for
the excluded activities in Table 5.10. The basis value is the price
which must be paid (or received) before the activity will enber the
optimum plan & . Each basis value is compared with the current
value (or the price used in the analysis at the particular price
level). TFor example, in Table 5.10, if the selling wrice of three
months old weaners was £38.2 (basis value) instead of ¥52.00 (current
ralue), then this sctivity (Pii ) would enter the basis at the £21.50
beef price (G5). As for the imputed valve of *the restrainis, the basis
value is constant only over a particular (valid) range. That is,
until another restraint becomes limiting. In plan GS’ three and six

months old weaner production (P, and Plz) would enter the opbtimum plan

11
if the foarmer could obtain £38.2 and F45.00 per weaner respectively,

at present prices.—Z/ However, 18 months old beef cattle production from

purchased six months old weaners would not compete with other beef policies
until the purchase price was reduced to £28.5 per weaner in plen G all

other prices remaining constant.

543.7 lNormative Eeef Supply Response

The normative beef supply response is given in Figpure 5.1
far case farm 1 at three milk prices, 27, 31 and 35 cents per pound
butterfat. The change in beef swpply (or output) corresponding to

a discrete change in the beef price (Figure 5.1) is normative in that

1/ That is, the basis value is the sum of the shadow price and the
net revenue (cwrrent price).

2/ All other beef prices remaining constant (Level 5).



it points out the policies the farmer should adopt in a certain price
enviromment. However, 1t takes no account of price uncertainty or
objectives other than profit maximisation. liuch more information
would be required Y to measure how the farmer will respond to changes
in the beef price 2/

The beef supply response was derived by caleculating the net beel
output of the optimum plan for the three milk prices at each beef price
level, This procedure was adopted because the matrix contained
12 beef price correlated activities, only four of vwhich were linked wit!
the beef selling activity P:LS' Thus, it would heve been difficult to
parametize the correlated beef prices in the usual way (Candler, 1957).
Furthermore, the parametric solutions were computed for £2 intervals in
the beef price which ensbles the general form of the swply response
to be seen,

The beef supply response is given as a series of points representing
the net beef output of the optimum plan corresponding vo the particular
milk to beef price ratio. The me:;qod of analysis mede it difficult to
estimate the valid beef nrice ranges (that is, the veriical sermenis)
over which the optimrm plans are stable.é/

The author considered that, whilst further "steps" cowld have been

1/ Vhich may include the farmer's risk preference and attitude to
future product prices.

That is, a positive supply function.

SN

While it would have been possible to carry out this analysis, the
author considered that the exira information cobtained would not
warrant the additional cormputation.



CASE FARM 1
Figure 5.1 NET BEEF SUPPLY RESPONSE
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added to the function, had the extra analysis been done, the points
given at g2 price intervals are sufficient %o provide an indication
of the beef supply response,

The net beef production is the gross beef output per acre
(pounds) from store and slaughtered beef catile less the weight of
beef purchased as calves and/or weaners. This includes the cow beef
produced by activity Py (and P, if it had entered the plans) because
nurse covs, rearing calves for nine months, are nart of the beef rather
than the milk enterprise.

5.348 llormative Butterfat Supnly Munction

In Figure 5.2 the normative butterfat supply funection is
given for three beef prices, £15.50, £19.50 ard $23.50 per 100 pounds
of beef. The function is expressed in terms of the quantity of
butterfat produced because milk is sold on this basis. The normotive
butterfat supply function was obtained directly from Appendix 4 at beef
price levels 2, 4 and 6 and is presented with the usual arrangement of
co-ordinates(leady and Candler, 1963).

At the second beef price (£19.50), two normative butierfob sioply
functions are given, The first, derived as above, includes the
incentive payment of 10 per beast in the net revermic of sciiviiies

1 P1,7 and P18' The second supnly function was deyxived at the gaze
beef price level except that the incentive payment was removed from the
net revenues of the ectivities given above.

The difference between the two functions shows the increased
profitebility of beef production which is attributed to the incentive
payments That is, at any given milk price, less butterfat is produced

with the beef incentive pgyment and correspondingly, beef production is

increased.
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CASE FARM 1

Figure 5.2 NORMATIVE BUTTERFAT SUPPLY FUNCTION
38r f- :‘
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38, N
Milk Price 32}
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Butterfat) el
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The difference between the "incentive" and the "non-incentive"
butterfat supply functions indicates the velue of the incentive payment
at the £19.50 beef price. Over the co:*v2l milk production r ange
(100-200 pounds butterfat per acre), the incentive payment decreases
the milk price, by 4.6 to 6.4 cents per pound butterfat, at vhich a
given level of milk is preduced. This value is high because 40- 50
vercent of the beef oubtput from case farm 1 is produced from store beef
cattle. These store catile (activities P:I.S and ?_,7 have been on the
form for the ninimum period to qualify for the incentive payment.
Therefore, the incentive contributes more per pound of meat added than
is the case with activities in which the cattle are carried for a
longer period. This means that if the beef incentive payment was
removed, the net revenue of the beef enterprises (especially store
beef enterprises) would be markedly reduced, thus maldins dairying

relatively more profitable,

5.4 CASE FARI 2

Sefdel General Qutline

This farm is 126 acres of flat land situated 10 miles
west of Palmerston North. The farm is all in pasture, except for two
acres of bush, and is subdivided into 34 paddocks. The farm has a
house, a 15 aside herringbone milking shed, a wintering platform and
two haybarns.

a) Soils and Climate

The soll is a fertile Manawatu silt loam which only requirgs low
rates of fertilizer (1.5 - 2 cwt superphosphate) %o maintain good rrass
growth. The farm has been tile and mole drained since the paddoclks
tend to get very wet during the Winter but even with this extensive

drainage, stock have to be put onto the wintering pad or into the bugh




area for at least 14 days in the Vinter.

The faxrm has a well distributed 35 inch rainfall but the area can
suffer from dry conditions in February and Merch. Cold windy
conditions in the early Spring may reduce grass growth in this period
also,

b)  Production
The stock on the farm at July 1968 was as follews:
162 Jergey and Jersey-Friesian cross cows and helfer
replacements,
35 yearling heifers,
and 2 bulls.

In the 1968/69 season, 48,000 pounds butterfat was produced from
153 cows, 2,000 bales of hay were made on the farm that season and
1,000 bales were bhought.
¢) llanacement

The farmer usually grazed heifer replacements off the farm fyom
lay until they are due to calve the following year ':'L'/ owing to the wet
soil conditions in most Winters. Hence, in lay ard June, stock mubers
are reduced by selling the cull cows in the Autumn and not bringing the
heifer replacements onto the farm until July.

The cows begin calving in the first week of July to teke advantage
of early Spring growth and to ensure that the cows had produced as much
milk as possible before the Autumn should a dry spell occur.

d) Reason for Selection

: 2
The farm is managed by a sharemilker —/ who has had some experience

with beef production on a property he leases a few miles away on a similar

1/ That is, from lay to July, a period of 14 months.

2/ The sheremilker has a 50 percent/50 percent agreement with the farm
ovner. For a description of this shere farning system, see fAnon,(19684).



soil type. The faorm was chosen because it represents a well-developed

intensive dairy unit on a Winter - wet alluvial soil. The shoremilking

)

agreement poses special difficulties with beef production on dalry forms,

2n

with regard %o the distribution of profits and will not be exsmined in

this study. Instead, this analysis assumes the* ‘he farm will be

4]

managed by the sharemilker within the financial limits of the owner of
the property.

e) Laobour and Finsneial

The sheremilker, who is in his early thirtiesg, is married with a
young family. A single man is employed for 10 months from July +ill
April and casual labour is available at any time of the year.

Contractors are employed for hay baling and drain cleaning, but the
sharemilker does his own hay cartage.

The farm owner is in a strong financial position and canital, for
stock and seasonal finance, was not expected to limit the alternatives
on the farm, As for case farm 1, capital imvolved in s tock and over-
draft facilities will be accounted for in the post-computational analysis

ex noste).

£) Altcradions %o the General Model

Beef Production

he farmer prefers to consider beef production from Friesian
steers since the farm is surrounded by other dairy ferms and he is
urvilling to accept the risks associated with grazing large growps of
bulls.

The murse cows for sctivities PG and P,? are not necessarily cows

to be culled at the end of the season, Hence, one unit of ectivity PG

1/ Hereafter, the sheremilker will be called the farmer.
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requires 16.1 pounds of D.0O.M. as grass in June, 3.4 pounds of D.C.ll. as
hay in llay and 7.3 pounds of D.0.M. as lizy in June, One unit of P7
reguires 7.7 pounds of D.0.}. as grass in June, 2,0 pounds of D.C.lL as
hay in llay and 343 pounds of D.0.)M. as hay in June., These values have
been ingerted into the matrix (given in Appendix 2) for this case famm
and also for case farm 3.

The milking cows on this farm produce 330 pounds butterfat per cow
as compared with 315 pounds on case farm 1. Iowever, the difference in
production level per cow was not congsidered to be significantly different
in terms of extra feed consumed.y Hence, the feed requirements for
milking cows on this farm were assumed to be the same as those used for
case farm 1.

Heifer replacements may be grazed off the farm for 14 months from
YVay until the following July at a2 cost of 27.00 per head.

L ]

Bought hay costs 50 cents per bale and hay produced on the faorm costs

20 cents per bale.
The feed supnly on this farm wes calculated from the monthly stoclk

carried on The form in a normal year by multiplying the stock muibers
- 3

by the feeding starndords dexived in Appendix 1. The monthly feed

supply is given in the following table.

_;/ Significant in the sense that the production per cow difference
between the farms was probably due to factors other than arny
difference in the level of feeding. These "factors" include
milking technique and geretic merit.



Month Feed Supply
(1bs D.0.M. per day)
August 2,100
Septenber 3,367
October 4,150
Tovember 3,720
December 3,325
January 54242
Februery 2,859
larch 2,718
April 2,903
llay 2,106
June 1,336
July 1,536

Labour

The proximity of this farm to Palmerston North enables casual
lebour to be obtained at any time of the year, A single man also
may be employed for 10 months (costing £1,100) to assist with milling
and general farm work.

This farmer was prepared to milk 110 cows and rear 27 calves on

i

If a single man was employed for 10 months

his ovn which amounts to 247 calf rearing units of Spring labour
(B column value, Xlo).
then the farmer considered that 160 cows could be milked and 40 calves
reared (360 calf rearing units). Hence, the single man (1350) supplies
113 units-g/ of Spring labour (Xiﬂ)'

The general matrix has been modified to allow for the possibility
of hiring casual lebour (955) specifically to assist with calf rearing
over the period August to November. A competent man receiving g50

per week could rear 200 calves over this period (see section54), which

amounts to g4.50 per calf reared (net revenue, P55)° The inclusion

1/ Using a linear substitution rate, as in case farm 1, see section 5.2.1

2/ That is, 360 units less 247 units.
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of this casual labour hire activity requires an edditional restraint
to ensure that casual lsbour is not used to provide labowr for

milking cows because this latter activity requires permanent labourj:/ "
In Table 5,11, a sub-matrix is given, outlining the new hire casual
labour activity P55 and the new permanent milking labour restraiﬁt X28.

Imput=Outout Coefficients

The following coefficients are peculiar to case farm 2:

(2) Milking cows produce 350 pounds of butterfat.

(b) Twenty-five percent herd replacements are required.

(c) The feed requirements of the stock are the same as those
used in case farm 1 (see Appendix 2).

Sede2 Solutions for Case Farm 2

As for case farm 1, paramétric solutions were computed for
this farm at the seven discrete beef prices 14 over the contimious
range of milk prices from 20 - 38 cents per pound butterfat. These
parametric solutions are given in Appendix 5. (The presentation of
these solutions was discussed in section 5.3.3).

Deted The Farmer's Future Policy

The farmer's present policyé/ is corpared with the optimum
plan at 1969/70 prices both with and without the beef incentive payment
in Table 5.,12.

The expected total payout for wholemilk supplied in the 1969/70
season by this farmer is 32 cents per pound butterfat and the beef

price is taken at the opening schedule in 1970 of $21.50 per 100 pounds

1/ See section 5.2.1.
2/ See Appendix 3.

3/ Plan P - all milking cows.



TABLE 5.11
CASE FARM 2 - LABOUR SUB-=ATRIX

Net Reverue (£) -1100.0 ~4,50
Milking Heifer Eeef Rearing Iire Labour Hire Labour
Restraints | Resource Relation- Cows |Replacements Activities 10 months Casual
Availability| ship (1 cow)| (1 heifexr) » - - - (1 boy) (1 corou.)
B P Fiu. Fip Fys By P50 P35
Spring
Labour 247 coYale 2 1 1 1 1 1 =113 -1
%10
Milking
Xo8 '

1/ Calf rearing unit, see section 5. 2.1

8TT
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beef in the Y.A.Q. grade Y

The optimum plan with the beef incentive payment indicates that the
farmer should reduce cow numbers and increase beef production a’t 1969/70
pricese.

a) The Feagibility of the Optimum Plan K5 - With the Beef
Incentive Payment

The farmer considers that plan K5 is feasible on this farm, The
optimum plan would involve only a small increase in the winber stocldng
rate vhich is a critical factor on this soil type. This is shown in

Table 5.15 using the feeding standards derived by Coop (1965).

1/ Tor the 401 lbs/over weight range.



TABIE 5,12
k4
PLAN COMPARISON - 1969/70 FRICES
CASE FARI 2
¥ilk Price = 32 cents per pound butterfat
Vith Without
Activity Activity Incentive payment Incentive payment®
woile Farmer's| Optimum Farmer's | Optimm
Plan Plan K. Plan Plan
1illdng cows P:L 162 110 162 140
Turse covs Pg - - - 14
tterfat production (lbs) Py i 52,720 | 34,242 52,720 | 45,657
Beef calves purchased Pg - 33 = =
(4 days old)
Beef weaners purchased P.‘LB - 40 - -
(3 mon"chs?
tore cattle sold PlIS - 74 - =
(13 months)
Beef cattle sold 2.1:"6 - - - 28
(15 months)
Beef cattle sold Pyo - 39 - o
(18 months) B
Heifer grazing ': P?7 off={axm | of f=faym | off=farm | of'f~{arm
Permanent labowr hired Pzo 1.0 - eld 0.8
(single man)
Casual labour hired P55 - i § - 28
(coreu.)2/
Hay purchased (bales) Poo 1,091 | 1,978 1,184 2,068
Net Revenue g 15,755 |16,354 15,765 | 15,867

Note:
Do

Calf rearing units,

1. Beef price level 5 = £21,50
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TABLE 5.13
WINTER STOCKING RATE COMPARISON

CASE TARM 2

Feeding Farmer's Plan Plan K5
n e Standard
Class of Stock N 2/ No. Yo.
E.E. =

Stock Npils Stock E.E.
Dairy cows 75 162 1,215 110 825
Beef yearlings 4,0 - - 109 436
Totel E.E. - - 1,215 - 1,261

o/ IT.E. - Ewe equivalents,

The beef calves would be grazed with the heifer calves in two or
three groups until the heifers are grazed off the farm in lMay, Throughout
the Winter, the beef cattle would be rotationally grazed whenever possible
but during wet periods they would be confined to the wintering pad arnd
fed hay to avoid puvgging. During the Spring and Surmer, the steers
could be intensively grazed in the milking rotation gbout 10 - 14 days
behind the cows using a front and back electric fence. This should allow
sufficient time for scme regrowth to occur.

An alfernative grazing procedure would be to use two senarate
areas, one for the milking herd rotation and the other for vhe beef catile.
However, this system would remain flexible fto the extent That paddocks
vihich were not eaten cut sufficiently by the cows would be put into the
beef cattle rotation for more intensive grazing between two eleciric
fences. The flexibility in the grazing system would be used to achieve
good grass control, especlally over the Spring when the grass growth tends
to be greater than can be controlled by the present stock nubers. The

store beef cattle would be sold according 4o the feed position on the

farm and the store cattle prices.
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During the Summer and early Auybtumn, when grass growth is reduced
in a dxy season, the farmer considered that the smaller mumber of millcing
cows in plan K5 (as compered with the present policy) would make it quite
feasible to achieve the growih rates assumed for the slaughter beef cattle
and not impinge on the grass required for +the milking herd.

The farmer was confident that the plan was feasible with respect %o
lebour provided that casual lebour was employed during the Spring dbecause
at this time the calf rearing, store cattle sales and hay malking would be
done,

The small mmber of beef calf and weaner purchases required should
not cause eny difficulties as contracts could be readily obtained for
both classes of stock, if reguired. .

The optimum plan would increase the farmer's cash surplus by only

£173 at 1969/70 prices as showm in Table 5,14.

TABLE 5,14
CASH SURFLUS COMPARISON -~ PLANS WITH PEEF IFCENTIVE PAYIENT

CASE FARK 1
1969/70 prices

Farmer's Plan Optimum Plan

Net reverue g . 15,755 16,554

Post-tax Cash profit g 5,950 6,123

Personal Drawings # 4,000 4,000

Cash Surplus g 1,950 . 8,498
Note: i. The net revenue is taken from Toble 5,12,

The farmer would not change to the optimum plan because he considered

that the nine percent increase in cash surplus to be earned was insufficient
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to warrant the risk involved in adopting the new policy especially since
the farmer considered that the future beef price was more uncertain than
the future milk price at least over the next two years.

However, if the optimum plan, involving decreased milk and
imreased beef production could be shown to increase the cash surplus
by 20 percent and provided that he was confident of a high future beef
price, then he would be prepared to adopt plan Ks. The farmer required
this increased profit margin from plan K5 to off'set the increased
management inmput required to orgenize the mixed beef-dairy unit and to
buffer the poorer than average production performance that might be
encountered during the first season's operations.

| The optimm plan would increase the cash surplus over the present
policy by 20 percent only if the beef price increased %o $25.50 per
100 pourds or greater, This is shown in Table 5.15 which gives the
post=tax cash surplus for both the farmer's policy and the optimumi plan

at three beef prices,

TABIE 5.15
CASH SURFIUS VITH VARIABLE BEIF PRICES

CASE PARM 2
(1141k Price - 32 cenis per pound bubierfat)

Increase
Beef FPrice Farmer'®s Plan X in Cash
¥ per 100 1Ibs Plan Surplus
from Plan K
21.50 1,950 2,125 9%
23,50 2,070 2,381 155
25.50 2,168 2,631 21%

However, at the 25,50 beef price in Table 5.15, plan K is not the

optimm. The optimum plan at this beef price is plan i, (See Avpendix 5)
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which has a cash surplus of #2,737. That is, at beef price level 7,
plan ¥ has a cash surplus 106 higher than plan K but the farmer was
unrilling %o consider plan lI owing to the large reduction in milking
cow muribers reouired to achieve this plan, If this farmer decreased
milking cow mmbers to toke advantage of the present high beef price,
he wished %o be able to build up the herd agein should the milk fo
beef price ratio increase.

One modification to plan 125 which the farmer would probably nake
would be to buy 73 three months old weaners -j’/ thus reducing the muber
of calves reared on the farm., This change would not alter the net
revenue very greatly provided the casual lsbour hired was decreased in
proportion to the lesser mumber of calves reared, because the casual
labour is employed in plan K5 to near 71 beef calves and if beef wveaners
are purchased instead then this labour rmist be excluded if the net reverue

s not to be reduced by $319.50 g

e

(b) The Op%imum Plan Without the Beef Incentive Payment

If the beef incentive payment was removed at 1969/70 prices, the
optimum plan(from Table 5.12) would include 140 milking cows and 28 beef
cattle reared on 14 murse covis. The beef ecattle would be slauvchiered as
15 months of age. However, the optimim plan would only result in an
increase of 112 in mnet revenue over the present policy. The former was
not prepared to adopt the optimum plen without the beef incentive
payment because the change involved would not be worth the extra net

revemue obtained, Thus, at present prices the farmer is not likely

to increase beef production (and decrease milk production) unless the

1/ Rather than buy 33 calves and 40 weaners. See Table 5,12

2/ That is, 71 ce.reus of Spring lsbour at $4.50 per unit.
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beef’ incentive pgyment ils available. However, even if the beef
incentive poyment is available, the farmer would not adopt a mixed
beef=dairy policy (say, plan Ks) unless the beef schedule price was
£25,50 per 100 pounds or greater at the present milk price.

Delesd The Effect of Variation in the Beefl Price

In Teble 5.16 the optimum plans corresponding to the

32 cent millk price are presented for each beef price level.

TABLE 5.16
THE EFFECT OF VARIATION IN THER BEEF FRICE
CASE TARN 2
Milk Price = 32 cents per pound Butterfat
|
Plan - Beef Price ‘
tivity Name P 4 ;’12 B 3 L, "1’15 L - ‘
£13.50 | $15.50 | £17.50 | 10,50 | §21.50 | £25.50 | 525,50
|
i4lking covs P.I 162 160 154 151 116 o o7
1111k Production PS 52,720 | 51,861 | 49,555 | 44,951 | 36,428 | 54,042 | 8,527
(1bs butserfat) |
e R 16|
Calves Purchased |P, - - - - 53 35 =]
I 4
Weaners purchased ’ P17 ’P:LB - - - - 40 £0 7-.
(3 months)
Store cattle P:LS’Pl'? - 8 27 40 71 7. 125
Sold (13 months)
Beef cattle Plﬂ-’P:LB - - - 12 38 38 1410
Sold (18-22 months
Permanent labour PSO 1.0 1.0 0.9 0.6 - - -
hired (single man)
Casual labour P55 - 8 27 52 7 7L -
hired (cCeXele)
Hay purchased on 1121 1244 | 1371 1442 1275 1275 | 1306
(bales)
Net Revenue 2 14484 14774 | 15167 15624 | 16244 | 17015 | 18292

Note : 1. Calf rearing units = c.T.u.
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The optimum plans in Table 5.16 do not show a marked reduction in
milking cow mumbers until the beef price is greater than $19.50 at the
32 cent milk price and a predominantly beef policy does not occur until
the beef price exceeds $£23.50.

Hence, on case farm 2, beef production is relatively less profitable
than on case farm 1, This is due, in the first place, to the higher
productivity of the milking enterprise on the second farm. TFor example,
on case farm 1, 30 percent replacement heifers are required whereas on
this ferm only 25 percent are put into the herd. Furthermore, the butter-

fat production per cow is 15 pourds greater on this farm. The difference
in the performaence levels are attributed to the difference in managerial slill
on the two farms,

The second important difference between the farms is the amount of

£ 5 > 1/ ; 3 ; g
permanent labour available < , That is, the lebowr provided by the
farmer and his femily., The higher the proportion of total faxm labour
contributed from these sources (farmer and family usually), the greater is
the relative profitability of the dairying enterprise, This is because
a higher beef price is required before the labour resiraint limits cow
numbers owing to the fact that the dairying enterprise requires a greater
labour input than store or slaughter beef production.

On this farm, the beef cattle tend to be reared on the farm due to
the availability of casual labour in the Spring. In plan 1‘{7 the
purchase of 163 four day old calves would be difficult unless contractural
arrangements could be made with neighbouring dairy farmers.,

The net revenue stability limits are given in Table 5.17. These

limits are narrow for hay purchases, milk and beef production and if the

On case farm 2, 247 c.reu. of Spring labour are available compared.
with 220 cereus. on case farm 1,
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price (or net reverme) of one of these activities moves ocutside the limits
given in the {able, then a new optimum plan will be derived incorporating
an increase or decrease in that activity depending on whether the upper

or lower stebility limit has been exceeded.

Beef production competes directly with hay production. If the price
of bought hay exceeds the upper 1limit, then hay purchases will be reduced
and more hay will be produced on the farm, Correspondingly, the level
of a beef enterprise will be reduced.

If the net revemue of the beef enterprises (PJ.S and P15 in Teble 5.17)
falls below the lower limit, then another beef enterprise will substitute
for all or part of the activity in the basis. The net reverue stability
limits for grazing heifers off the farm indicate that this activity is
stable because a large increase in the cost of grazing is required before
the level of this activity would be decreased.

The basis values iy of the excluded beef activities are given in
Table 5,18. In plan 1(5 s the selling price of three months old weaners
(Pll) miet increase from g32.00 to $37.07 before this activity will enter
the basis. In the same plan, the purchage price of three months old
weaners must fall from Z36.00 to £35.04 before the activity sz'/ vould
come into the optimum plan. Generally, the differences between the
current purchase or selling prices and the basis prices are gmall, except
for activity Plgé/ s indicating that only a small deviation from the prices
assumed in Appendix 3 would be required for an excluded activity to enter
the basis (except activity P:l.g)' As for case farm 1, buying six months

old weaners is the least profitable beef policy.

1/ See section 5.3.6
_2/ Buying 3 months weaners to be sold as store yearlings,

3/ Buying 6 months weeners to be slaughtered at 18-22 months of age.



TABLE 5,17

NET REVEIUE S

TABTLITY LINITS - CASE FARM 2

ilk Price = 32 cents per pound Butterfaf

10
Ll

Activity Name | Plan | Upper Limit Cur;.\:'?;r;:t Lower Linmit
1k PS P 4 52.0 20,4
(cents per 1b o p n

butterf&t) J\.z 0008 0200 di-s
By M. 9 32,0 51,0
)
I?'4 3242 9240 51.0
K5 O 52,0 29.0
KG v P 920 31,0
l.I,? D54 320 20.5
(8 per 100 1bs) X 2442 21.50 21,4
KG 24,3 25450 25.0
327 26,9 2550 25,4
Store cattle P:LS A2 5341 5849 5067
(S pC'.":‘ beas "’) BEJ 66.5 58.5 5‘.).5
L-‘! €5.7 64,5 63,4
2{5 84,0 70e5 70e1
Ks 80.4 D 7663
1 527 82.5 Ole4
Yoy purchases | B, | P ~0.67 -0.50 0,42
‘—'f » L_ - " 20 { j..
(% per bale) | A, ~0.62 =0, 50 -0, 44,
i P
i B -0,53 =0e5 =025
o
Eﬂ. —OlSé —0.:0 '-Q..QO
I 5 “"0.0 59 "Oo 50 " o‘:.'.“o
IO -0055 —0.50 —(\}022
}-:7 "0.56 -0550 "0055
H;ifer grazing P20 Pi -58.8 =27.0 +£2,9
per heifer v » 23
35 =58,.4 -27.0 -24,8
K. =531 =270 =25.5
9
KG =40,2 -27.0 + 6.9
].,? =52.9 -27.0 =25.1
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TABIE 5.18
BASIS VAIUES FOR EXCLUDED ACTIVITILS
CASE FARM 2 (F)
; . Excluded | Price or -
Aotivity !\C'tiVity Value - LaNns
P E X X i
1% B | %] 5| K|
Selling 3 months | P, Current | 24.,0[26.0 [28,0|50.0|52.0 (5460|370
veaners Basis 2500|2945 9160|334 5747404014061
¥
Selling 6 months Pg Current | 29.0[3140 [33.035.,0|37.0(50.0{42,0 |
weaners Basis 40,7378 404113044 | 4lea 41 47,7 22,0
Buying 3 months P17 Current 2840[30.0 [5240(34.0] 36,0 33,0410
veaners b= Basis 17.2|25.8 {2705 3060|3544 | 5745 | 5062
Buying 6 months | P19 Current 544035640 [58e0 | 404 014£2,0| 44401450
weaners ; Dasis 2244(17,9 | 248]18.1|2844|20.4|52e4 |

Note: 1. The basis price is that required by the policy
before the activity will enter basis.
2s The cwrrent prices were taken from Appendix 3.

S5e4e5 YNormative Suonly Funciions

The normative beef supply response for case farm 2 is given in
Figure 5.3, As for the first case farm, this supply response represents
the net pounds of beef produced per acre from store and slaughtered beef

1-%.

cattle at each discrete beef price. The supply resonce is given for three

L =Y

fixed milk prices; 27, 31 and 35 cents per pound butierfat.

In Figure 5.4 the normative butterfat supply function is given ab
three beef price levels (including the beef incentive paymeni). At the
second beef price, a supply funetion is also given excluding the incentive
payment of (Z10 per beast) from the net revenues of the activities qualifying
for the Dairy Industry Beef Scheme Pj.s’ Pié’ Pi’? and P:LB'

At the $19.50 beef price, the difference between the normative
butterfat supply functions, with and without the beef incentive payment,
is smaller than one case farm 1, That is, the incentive is "worth" less
on this farms This is due to the higher wilking cow productivity and

greater amount of permanent labowux available on case farm 2. Both these



Figure 5.3
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factors increase the relative profitability of dairying on this farm.

For the beef supply response, this would mean that a lorger incentive
is required, on case farm 2, to produce a given increase in beef output
than would be required to produce the same increased beef output on case
farm 1.

Nevertheless, the beef incentive payment does increase the butterfat
suwply function 1.2 £0 543 cents per pound butterfat. Alternatively,
the presence of the incentive payment causes a significant reduction in butter=-
fat production at any given milk price, For example, at a milk price of
30 cents, butterfat production is decreased 33 percent by imposing the beef
incentive pgymentes It is also clear that as the milk price decreases,
the percentage reduction in butterfat output increases. This observation

stems from the fact that a normative supply function exhibits increasing

returns to price.
The differing responses, of case farms 1 and 2, To the beef incentive

payment will be discussed further in Chapter 6.,

55 CASE FARII 3

5e5el General Outline

This dairy ferm is comprised of 120 acres of lMarton silt loan

situated six miles east of Palmerston North. The area is made up of
104 acres of which 25 acres is in steep gullies and the balance is flat
to moderately rolling., A furthexr 16 acres of runoff is situated half a
mile along a main road which forms the access between the two blocks.

The soil is of medium fexrtility and prone to pugging damage during
the Winters The faxm has been e xtensively mole drained but stock has
to be moved off the paddocks during wet periods. The farm has a 30 - 35
inch rainfall in a similer pattern to case farm 2, That is, the farn

often has dry spells in the Summer and gets very wet in most Winters.
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CASE FARM 2
Figure 5.4 NORMATIVE BUTTERFAT SUPPLY FUNCTION
38r—
Beef Price
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Milk Price 32t $
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Milk Price 32} $15.50
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The stock wintered in the 1965/69 season were as follows:

103 Jersey and Jersey-Friesisn cross milking cows and heifers,
22.yearling heifers,
and 2 bulls.

This farm produces 40,000 pounds of butterfat end all the supple-
mentary feed required (1,800 -2,000 bales of hay) is produced on the farm.

o buildings include a new house, an eight aside herringbone milking shed,
calf feeding shed, a 70 cow capacity concrete feeding platform, a haybarn and
two implement sheds.

The milkirg herd is wintered on the main block with choumcellier, hay
and grass using a wintcring pad Yo reduce pugging domage to the paddocls.
The yeorling heifers are grazed on the runoff during this periode In the
Spring, the runoff is included in the grazing rotation for the milking

herd and the heifers are grazed on the main blocke. Pour to five scres of

old pasture is ploughed for a winter crop of chowmoellier in December for
feeding off in June, July amd August. The paddock is sown back to grass
in the Spring.

The labour complement consists of the farmer and his teenage son,
The farmer does scome comtract haybaling for neighbouring farmers.

The farmer, who is in a strong financisl position, is convemplating
rearing calves for beef production and such a move would not be limited
by either labour or capital on this farn,

The milking herd on this farm produces approximately 385 pounds of
butterfat per cow at a stocking rate of 0.86 cows per total farm acre.
This high per cow performance has been attributed to the high standard of
management and milking labour and to better breeding. This assumption was

made because herd numbers have been stable on this farm for 10 years and

intensgive culling for high butterfat production has been carried out,



-

whereas neither case foaymer 1 nor case farmer 2 were selecting cows for
production. For these reasons, the feed requirements of milking cows on
case farm 3 are assumed to be the same as the two previous forms,
However, the assumption of the feed regquirements of milking cows on this
farm is based on a subjective estimate of the relative grass growth
stoclding rate and managerial ability of the 'Ehree case farms, I this
assuimption is incorrect thien the feed requirements of milking cows on
case faxrm 3 have been underesiimated relative to the previous two forms,
The effect of such an error will be discussed in a following section.

Alternations to the General lodel for Case Farm 3

(a) Eeef Production

The farmer wishes to consider beef production from steers
rathexr than bulls because he considers that the former are more easily
managed and should fit into his grazing system more readily than bulls.

(b) Iebour
t has been assumed that the present labour force is sufficient
for any combination of covs and beef animals within the feed resitraints.

The lebour supply (K,,o) has been set at 300 calf rearing units as this

is the maximum number of calves that could be reared by the farmer ard
his son, and no hire labour sctivities were included for this farn.

(¢) Imout-Output Coefficients

i) 1lilking cows produce 385 pourds of butterfat.
ii) Hay produced on the farm costs 15 cents per bale
because all work is carried out by the farmer.
iii) Twenty-two percent heifer replacements sre required,
(a) Feed
Heifer replacements are grazed on the farm and hay may be
purchased at 50 cents per bale (delivered to the farm). It has been

assumed that the Winter crop will continue to be grown because the {armer



wishes to contimie with the crop no ﬁatter what enterprise is adopted,

and this feed transfer has been incorporated into the feed supply.

The nurse cow activities (P6 and P7) have the same fleed requirement

pattern as for case farm 2, The monthly feed supply has been calcu-

lated as for the previous itwo farms and the monthly values are given below:
TIED SUFFLY = CASE FARL 3

ionth Feed Supnly
(1bs D.0.1.. per day)

August 1,664
September 2,388
October 2,868
Novembexr 2,799
December 2,741
January 2,450
Feoruary 2,074
laxch 1,977
Apr3il 2,070
llay 1,756
June o917
July 251

DeDe2 Solutions for Case Farm 3

Frice parametric solutions were computed in exactly the same
way as for the first two case farms. The same price ranges for milk and
=V - ; : ; :
beef were also used ~ . These parametric solutions are given in
Appendix 6.

5.5¢0 The Farmer's Future Policy

The farmer considers that the milk price paid by his local
company will be at least 33.5 cenis per pound butterfat for the 1970/71
season, The present policy is, therefore, compsred with the optimm plan

at this milk price and beef price level 5 2/ in Teble 5.19.

That is, beef F13.50 to £25.50 per 100 1b; milk 20 Ho 38 cents per
1b butterfat.

2/ That is, $21.50 per 100 1b steer beef.
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Table 5,19 is different from the tables for case farms 1 and 2 -:-L/
because the optimum plan both with and without the beef incentive
payment is the same. That is, plan C is optimm for case farm 3 at
beef price level 5 whether the incentive payment applies or not, because
no beef incentive qualifying activities are included in the optimum plan.
Thus, the Dairy Industry Beef Scheme will only influence the optimum nlan
in so much as _‘r.he incentive payment increases the price of three months

old weansers.

a) The Feasibility of the Ootimum Plen

The farmer considers that the optimum plen is feasible with
respect to labour and cepital. However, he considers *that the optimum
plan would require 500 bales of hay purchases more than the present poliey,
ather than 3 baleg more as shown in Ta Sel194 This would be achiev
rather than 102 3 Table 5,19 This would be achieved
increasing the carrying capscity in the Spring th inc yadelaealsis o
by : i L= t y-: <> - b ﬂ.. 9 the 11 axr P urﬁm‘ d'oo
not allow this). That is, the introduction of the weaner policy Ho the
present plan would probebly result in the more efficient utiligation of

Snring grass, without reducing the feed available to the milking hexd.
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he adjusted hay purchases and corresponding ch
the optimm, as suggested by the farmer are shown in braclets in Table 5,19,

The implementation of the optimum plan will depend on the availabilily;
of 82 calves suitable for rearing beef weaners for sale in Ioverber and

Decerber,

1/ ‘That is, Tebles 5.2 amd 5.12.
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TABLE 5.19
CASE FARM 3
PLAN COLPARISONS - 1969/70 PRICES
Milk Price = 33.5 cents per pound Butterfat
o Aotivity With end without the incentive payment
Activity Cod
” Farmer's Plan Plon C
Milking cows P:L 102 102
Butterfat Production(lbs) Pa 38,200 30,546
Beef calves purchased Py _ - 82
Beef ifeaners sold (3montlls) Py - : 117
Hay purchased (bales) P 303 1326
20 an=\
(OOJ)
Yet Revenue 2 Beef Price - 13938 14047 1/
Level 5 (14309)=
Net Reverue Beef Price 14162 14259
Level 6 (14521)
Net Revenue Beef Price 14545 14753
Level 7 (15015)

Note 1. Ex poste adjustments to the optimum
plan are in brackets. These changes
are described in section 5,9.3.
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The beef calves would be reared together with the heifer calwes and
grazed in groups of 30 = 40 calves. Therefore, during the Spring, the
home farm would be grazed by the milking herd and three or four mobs
of calves in rotation, whilst the replacement heifers would be grazed
alternately on the runoff and *he home farm. The extra groups of calves
would allow fewer paddocks to be shut for hay owing to the need to have
more paddocks availeble in the grazing rotation than are currently
required. That is, a limiting factor %o rearing exira calves is the pro-
vision of extra paddocks (rather than exira feed) %o allow the calves to be
rotated around fresh paddocks in the interests of good husbandry prectice.

The farm has a calf feeding shed fitted with 40 bails which is more
than adequate f'or rearing the calves required in the optimum plan.

Considering the adjusted net revermue values in Table 5,19, the
farmer would only be prepared to adopt plan C at beef price level 7,
where the net return per calf reared is ;3'6.25.‘1-/ The net return is the
reward to the farmer for the extra work involved. At this price level,
the selling price is g37 per weaner 2 at three months of age. The former
considered that this price may increase relative to the beef schedule
price as Friesian catile become more popular for beel production. At the

same %ime, it is not likely that the calf price would increase scbove £21i.

Activity P,, is included in Plan C because swrplus labour is availsble in

11
the Spring. If only sufficient labowr had been svaileble for millting cows,
then weaner production would not have entered the basis in place of milking.

cows at the assumed prices. The farmer is keen to introduce the beef ‘

1/ That is, the difference in the net revenues between the plans over the
beef weaners sold.

See Appendix 3.

2/

_§/ That is, the opportunity cost of the grass made unavailable by the weaner
in terms of the purchased hay required to replace this grass which would
normally be saved for hay production.
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weaner policy onto his farm provided that the ﬁla:gin between the calf cost
and the weaner selling price is sufficient to give a net return of at
least Fper calf reared.

The net return from this weaner production enterprise is illustrated

by a gross margin derived from Table 5.19 and given in Table 5.20.

TABLE 5420
GROSS MARGIN OF BEEF WEANER PRODUCTION

(per weaner sold)

CASE FARM 3
VARIABLE COSTS
Beef calves (1.05 at $17.0) = £17.85
Feed (whole milk) = £6.70
Animal health and sundry ' = £1.75
Grazing charge 1/ :
(4.3 bales hay at 50 cents) = $2.15
Total varisble costs = $28.45
Plus "Profit" required = £6.00
llininum Acceptable Selling Price = $34445

From Table 5.20, it can be seen that when the value of potential
beef calves & is £17.0, then this farmer requires a weaner pfice of at
least $34.45 before he will adopt the beef calf rearing enterprise,

Table 5.20 shows that the net return per calf is denendent on the
difference between the calf price and the weaner selling price. It was
shown in section 5.2.8 that the price paid for calves varies consider-

ably within a district and if calves could be bought for less than is assumed

1/ That is, the opportunity cost of the grass made unavailable by the weaner
in terms of the purchased hay required to replace this grass which would
normally he saved for hay production.

2/ Retained or purchased calves suitsble for beef production.
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in Appendix 3, then the net return per calf reared ﬁculd be greater. This
weaner production activity may be a profiteble supplementary enterprise on
other intensive deiry farms. The factors which will probably influence
the farmer's decision are the calf cost, the weaner selling price and the
capacity of the existing lebour force on the farm to rear extra calves.

5.5¢4 The Effect of Variation in the Beef Price

In Table 5,21, the optimm plans are outlined at each beef
price for a fixed milk price of 33.5 cents per pound butterfats The same
physical plen (plan C) occurs at the first five beef prices and hence only

plan 05 is given in the table,

TABLE 5,21
THE EFFECT OF VARTATION IN THE BEEF PRICE
CASE TARM 3
il Price = 33.5 cents per pound Putterfat
2 Plan - Beef Price
Aotivity Activity
Code n
C. J B
o 6 f
IIi1king Cows P 4 102 101 101
Butterfat Production (1bs) P8 56,545 37,609 35,911,
Beef Calves Purchased 5 82 oo
(& days 01d) <9 . 2 °a
Beef Veaners Sold ' 23 117 32 120
(3 months) -
Beef Veaners Sold B - - 3 f
(& months) % !
Store Cattle Sold Pl-?: - G 5]
(13 months)
Hay Purchased (bales) oy 1326 610 1365
Net Revenue 4 14047 14281 14764

From Table 5.21 it can be seen that three months old weaner production
is included in the plans at a2ll beef p:t_:ices owing to the fact that sufficient

labour is already availsble on the form to rear exira calves. (On the

previous two farms, lebour would have had to be hired for this enterprise).
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The weaner production policy is incorporated into the management system
by increasing the amount of purchased hay and not by reducing the zize of
the millkking herd. The implications that can be derived from this faxrn are
that beef production from bveefl cattle "wintered" on the farm is not profii-
able enough to substitute for milking cows at the assumed prices in
Teble 5.21. However, three months old weaner production is included in
eac of these plans because this activity supplements the millcing herd at
these levels. If the number of beef calves reared was increased beyond
the level in these plans, then this activity wovld compete directly with
the millking herd. The weaner production activity (P 1 l) does not receive
the beef incentive payment so that even if the Dairy Industry Beef Scheme
was removed these plans would be stable except plan E?, where store cattle
production may be excluded,

The number of beef wearers in plan Jg is less than in plan By due
to the assumed prices for bheef calves purchased and three months old
weaners sold (see Appendix 3). That is, the correlated prices at beef

price level 5 and 6 are such that the net revenue of three months weanexr

production (2,.) is close %o a "border" point in plans 05 and JG. This
- 14
is shown in Table 5.22, where the lover net revenue stability linmit for

activitvy Pll in plan 05

is only #0.27 above the current net revenue.
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TABLE 5.22
NET REVENUE STABILITY LIMITS
CASE FARM 3
Milk Price = 33.5 cents per pound butterfat
Ac.r..;vity Current Net
Activity égde Plan | Upper Limit Reverue Lower Linit
Ii%llc P8 C 5 3349 53450 3le 3
cents pexr 1b & B i 24 A
butterfa't) J6 373 3350 Oles
13,7 e 39650 3340
3 months YWeaners Sold Pli 05 30,94 30425 30e 24
(B per beast) I 52.52 32425 30.58
E,7 354 B4 35425 35.38
?Smonths WVeaners Sold. | Pig E,? 42,13 40,00 32420
per beast
Store Cattle Sold P15 J6 81.50 76450 72654
13 months
(% ver beast)
Hay Purchases Poo D4 - 0.50 - 0,50 - 0.4
(7 per bale) Js - 0,70 - 0,50 - Qo
I~ - 0.66 - (.50 - 0.49

The sensitivity of the net revenue for three months old weaner

production indicates that the sale price which this dairy fermer receives

is quite critical to the number of weaners which he should be prepared to

rear,

The production of six months old weaners, store cattle and beef cattle

for slaughter do not enter the plans given in Table 5,19 or are present

only at low levels.

These beef activities (P:Lz’

P52 Fq40 Fipo

h 2

18

and P 19) ’

are included at low levels or excluded from the optirum plans of this farm
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at the 35.5 cent milk price because f‘ij_-stly, labowr does not have to be
hired ‘o milk the maximum musber of cows (102) and secondly, because
the milking cow enterprice on this farm is more profitable than on the
previous two case farms. The milking cow activity is more profitable
because only 22 percent herd replacements are required compared with
30 and 25 percent on case farms 1 and 2 respectively. Further, the
milling herd on case farm 3 produces 385 pounds of butterfat per cor as
against 315 and 330 pounds on the other ferms. This increased butterfat
production is attributed to the higher standard of management and higher
genetic merit of the herd rather than a lower stoclking rate.
TABLE 5,23

BASIS VALUES - CASE FARXI 3

% per beast

o Activity Price or Plang
D A
Excluded Activity Code Tolue B 5 3
5 S 7.
Selling 6 months weaners P Current |37,0 59.0 420
12
Basis £7.0 48,8 - .
Selling store cattle | P,,5 ‘ Current |[64.0 700 ! 7640
1
| |
Selling beef cattle ! E, Current 565 565 L De5 i
(18 months) - ';
T | Basis 54.0 | 23.4 | 11,4
i
Buying 3 months weaners Pin Current |36.0 3840 41,0
Basis 2947 51e8 o7
P:I.B Current |[36.0 5860 1.0
1 BaSiS 505 15-0 50.8

If, in fact, the higher butterfat production per cow on case farm 3

is due to the higher feed intake of milking cows,l'/ then the relative

1/ That is, if the feed requirements of milking cows are higher +han
assumed here.
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profitability of all the beef enterprises has been underestimated in the
analysis for this faxrm, If this is the case, beef production would
substitute for milk production at a higher milk to beef price ration than
is given by the paremetric solutions for case farm 3.

Table 5.23 shows that store beef production would enter the optimum
plans before the other excluded beef activities should beef prices ircrease

and a small number of store cattle are present in plans J6 and E7.

5¢5e5 Normative Supnly Functions

The normative butterfat supply function for case farm 3 is
given in Figure 5.5 for three beef prices: £15.50, £19.50 and #23.50
per 100 pounds of beef., The butterfat supply function excluding the
beef incentive payment, is also given at the Z19.50 beef price. At the
high beef price (¥23.50), a significant drop in butterfat production
does not wecur until the milk price falls to 29 cents. Therefore, beel
production from wintered beef cattle is not likely to enter the cptirmm
plan for this farmer, at least for the next two years, because he has a
guaranteed total milk payout of at least 33.5 cents for that period.

The effect of thwe incentive payment on the optlmum planz, as shown
in the second butterfat suwwply function, is that Uhe plans are no
until the milk price falls to 27 centss Thereforec, unless there is a foll
in the total milk payout of 6 to 7 cents per pound butterfat, the incentiw
payment should not affect the optimum plans or this farm,

The net beef supply response is given in Figure 5.6 for two milk
prices, 27 and 31 cents per pound butterfate At the lower milk price,
Miintered" beef cattle are substituted for milldng cows when the beef

price is greater than $£21.50 per 100 pourds,

5e5e¢6 Suwmary of Case Farm 3

The production of three months old weaners is the most profit-

able beef enterprise on this farm because the farmer is prepared o rear



CASE FARM 3

Figure 5.5 NORMATIVE BUTTERFAT SUPPLY FUNCTION
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CASE FARM 3

Figure 5.6 NET BEEF SUPPLY RESPONSE
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additional calves with the existing labowr force. However, the difference
between the calf cost and the weaner selling price must be at least g17
before the farmer would adopt this poliecy.

On this farm three months old weaner production does not substitute
for milldng cows but the grass made unavailable by the beef calves,

during rearing, is replaced with purchased hay.



CHAPTER 6
SULMARY AND CONCLUSIONS

6.1 INTRODUCTION

In this chapter, the main assumptions of the linear programming
model are examined and a surmary is given of the more important factors
affecting the feasibility and profitability of beef production on dairy

farms.

6.2 THE ASSUMPTIONS IN THE ANALYSIS

In the linear progremming model for the case farms, there are four
assumptions which are very important determinants of the results obtained.

6.2.1 TIeed Reauirement Coefficients

The model contains fixed average coefficients for the feed
demanded by the various livestock activities. The feed requirements
have been derived from subjective farmer estimates and overseas feeding
standards. This approach was necessary because a comprehensive set of
New Zealand beef cattle feeding standards were not available., \Thilst
this might seem to detract from the validity of the results obtained, the
fact that the optimm plans derived from the model are realistic and
practicaeble to the farmers concerned, does mean that the feed coefTicients
used are close to those applicable on the case fams.

Farm management workers will contimue to be faced with the problem
of deriving feed estimates based on subjective data and overseas research
work until further research is done in New Zealand to obtain a more
precise set of beef cattle feeding standards.

6e2.2 Variation in Feed Supply

This study has exemined the influence of variation in feed

supply ex poste, by discussing the feasibility of particular optimm plans




with the case farmers. The farmer's views of the feasibility of theze
plans ook into accoumt the uncertainty of grass growth at critical times
of the year.

6.2.3 The Correlated Beef Prices in the Analysis

The correlated teef prices used in the linear programming
analysis are iumporitant because the relationships between these prices
influence the particular beef policies in the optimum plans. he optimm
plans for the case farms are sensitive to small changes in these prices and
therefore, care must be taken if the results for these farms are directly
applied to other farms. That is, the variation that occurs in beef catile
prices may mean that beef policies not included in these plans can be
profitably incorporated into other dairy faming systems.

However, the price stability limits and basis values for the case
farms rank the beef activities according to profitability. This ranking
provides a guide to the relative profitability of these beef enterprises on
similar dairy farms.

6e2.4 The Scope of the Study

=1 e

The analysis of the case farms was concerned with the f‘ea.s;nil_L Cy
and profitability of substituting beef cattle for dairy cows at a similer
stocking rate to that operating on the farm at present. That is, the
analysis did not consider a developmental situation for eit
beef production. The case farms are all well developed and the farmers
were not considering increasing the stocking rate.

liany other dairy farmers, however, need to evaluate the profitability
of beef production in a developmental context. TFor these farmers, a
different set of costs, revermues and restraints may have to be specified.

For example, the developmental cost of increasing beef production may be

lower than the cost of increasing milk production on a farm vhere a new
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milking shed would be needed for additional dairy cowse.

603 SUWARY OF RESULTS

Bedel  Beef Veaner Production on Dairy Farms

It is shown in Chapter 5 for case farm 3 (and other dairy ferms
with similar rescurce structures) that three months old weaner production is
a profitable supplementary enterprise to dairying. TFurthermore, the profit-
ability of this enterprise is not directly affecied by the beef incentive
pgyment but depends on the weaner selling price and the opportunity cost of
the calf reared to the weaner stage.

However, the beef incentive payment may increase the price deiry farmers
receive for three to four months old weaners., This is because dairy farmers
who purchase three months old weaners can qualify for the beef incentive
payment of $10 ver head. Overall, this stirmins 4o the wesner price may
not be great because not all Gairy bred weaners are purcrased LYy rlai_w:_-;-
farmers. Sheep and beef farmers who purchase these weaners, do so in
relation to the expected beef schedule price, Therefore, provided the
beef schedule remaing at a high level, say 720 per 100 pounds or greater,
the demand for dairy bred weaners should contime.

A large number of dairy farms may have similar resource sitruclhures to
case farm 5. [These are dairy farms which have sufficient labour available
to rear extra calves or farms where the manager isl prepared to woriz harder
during the Spring in order to increase the net farm profit. At present
prices, beef weaner production would be a profitable supplementary enter-
prise to dairying on these farms. However, dairy farmers will only adopt

this enterprise if the price difference between bobby calves and weaners is

1/ See section 4.3.
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sufficient to give the farmer a'reasonsble" return for the extra work,
For case farm 3, the "reasonable" margin required by the farmer was
£17. In 1969, the actual difference between the calf and weaner price
was $22-25. Therefore, provided the demand for dairy bred weaners
contimes, beef weaner production is expected to be adopted by an
increasing mumber of dairy farmers.

Gede2 Beef Production on Dairy Farms

It has been showm that a mixed beef-dairy farming system is
feasible for two particuler dairy farms (case farms 1 and 2).

By reducing dairy cow rumbers, retaining surplus calves for rearing and
purchasing additional store beef cattle (calves, and weaners) a beef
production enterprise can be introduced. On both case farms 1 and 2, the
change from all dairying to mixed beef-dairy farming results in a reduction
in the amount of hired labour on the farm,

a) The Advantaces of a Mixed Beef-Dairy Policy

Dairy farmers are accustomed to a guaranteed butterfat price and
they may be unwilling to accept the uncertainty associated with the beef
schedule price for their total output. The mixed beef-dairy policy
enables a farmer to remain in a flexible position and devote, say, 30 percent
of the farm to beef production and take advantage of the cwrrent high beefl
schedule prioce.

The second advantage is that the farmer does not have to buy large
mmbers of bobby calves or weaners in order to adopt a beef enterprise.
Buying large numbers of bobby calves may become an increasing problem
as dairy bred calves become more popular for beef production. However, if
the "dairy-beef" weaner sales in November-December contime to expand, then
the problem of buying three months old weaners will diminish,

lany dairy farmers view the mixed policy as a transistional stage where

they can "experiment" with beef production without having to rely campletely



on the profit from this enterprise to meet their fixed charges.

b) The Disadvantages of a lMixed Beef-Dairy Policy

The difficulties associated with this policy arise mainly from having
two separate enterprises on the one farm; milk and beef production. The
allocation of feed between the two enterprises is perhaps the most difficult
aspects Some of the grazing management techniques that can be employed o
overcome this problem have been outlined in the study.

¢) An All Beef Production Policy

A change Yo all bveef farming is feasible on the three case farms

studied, if sufficient calves and/or weaners can be obtained. This system res—
ults in a lower net farm revenue than is currently being earned at 1969/70
prices é( Therefore, the farmer must be prepared to accept a lower net ‘
income if he adopts an all beef policy. However, the single enterprise
(211 beef production) would require a smaller managerial imput from the |
farmer than a two enterprise sgystem, This should enable the farmer to spend
more time buying and selling beef cattle which may increase the net revenue
obtained. This increase was not estimated because it depends so much on the
marketing skills of the individual farmer. In contrast, the mixed beef-dairy
farmer may have to rely on contract sales and purchases of cattle, because
he may not have the time availasble to be present at many stock sales.

As was pointed out in section 3.2.4 the farmer's decision of whether
to accept the lower net revenue but perhaps less effort associated with all
beef farming, will also depend on the level of fixed charges and presumebly
his age. For example, a semi-retired farmer with few committments may be

prepared to accept a lower net income from beef production than he was

previously earning fram déirying.

1/ That is, milk: 32-33.5 cents per 1b butterfat and beef: £21.50 per 100 1b.



One problem associated with beef production is the dif‘fiéul‘by in
getting stock slaughtered at the time the farmer wishes to sell them,

This difficulty in getting stock killed arises owing to shortages cof
killing space and the industrial umrest that exists in the meat processing
industry which is almost unlmown in milk processing factories.

The linear programmingeraluation for case farms 1 arnd 2, shows that
these farmers could increase their net revemue by adopting a mixed beef-
dairy policy at 1969/70 vrices. However, the increase in net revenue “hat
could be obtained by malking the change is no% greats The sensitiviiy of
the optimum plans to changes in the net revenues of the beef activities
means that managerial skill is a very important determinant of profit,
especially with regard to buying and selling beef cattle.

The management factor is also important in ensuring that beef cattle
are in saleable order to maintain management flexibility. “This flexibility
with beef cattle policies is most important on mixed beef-dairy farms., Poor
grass growsh at a critical time of the year may cause competition between
the milking herd and the growing beef cattle. In this situation, some beef
cattle may have to be so0ld in store condition or slaughtered at light weights
- to avold penalizing +the production performance of the remaining stock. |

The beef incentive payment is "worth" a great deal to the dairy farmer
changing partly or entirely over to beef production. However, it is
uncertain whether the Dairy Industry Beef Scheme will be continued beyond
the 1970/71 season and +this factor together with the umcertainty regarding
the futwre beef to milk price ratio may have a large influence on the
enterprise combination adopted by the case farmers., If the beef incentive
payment is removed and the beef schedule price increases above $21.50 to

v

compensate, then the optimum plans for case farms 1 and 2 at 1969/70 prices

1/ See Tables 5.2 ard 5,12 (including the beef incentive payment).



would not markedly change. That is, if the beef schedule price increased
to #25.50 or greater, and the incentive payment is removed, then it would
s5till be profitable to make a marginal shift of beef for milk production
on these ferms, However, this statement assumes that the wilk price
remains at approximately 32 cents per pound butterfat. If the milk price
increzsed above this figure, then milk production would tend <o become

Y,

There is a marked difference in the beef +to milk price ratio at which

relatively more profitable than beef production

a significant change from milk to beef production occurs on the tlwee case
farms as shown by the beef supply responses. This is because the relative
profitability of beef and dairy production depends on a large mumber of
factors which vaxry considercbly between farms. These factors include:

1. The suitability of the whole of the present dairy

farm for millking cows.
2. The presence of any labour or capital restraints %o
increased milk production as compered with increased
beef production.
3¢ The rate of transformation of beef production per acre
for milk production per acre in relstion to the ability
of the particular farm mans

o ey
s an L) To

These factors imply that each farmer must evaluate the place of beef

production on his own farm with its own particular resource structwre.

6.4 THE EIFECT OF THE BEKF INCENTIVE PAYMENT
The price stability limits for the mixed beef-dairy plans of case
ferms 1 and 2 indicate that the proportion of beef cettle in the plans is

sensitive to changes in the beef price. Therefore, if the Dairy Industry

1/ In June 1970, a 5 percent increase in the guaranteed bubtterfat price
was amnounced. Therefare, the total milk payout for the 1970/71
season is likely to exceed 32 cents per pound butterfat.



Beef Scheme is removed, the qualifying conditions altered, or the
incentive payment increassed, dalry farmers may react sharply to the change.
That is, some dairy farmers may be at a "border" point where a small
decrease in the milk to beef price ratio will cause a reduction in the
number of cows milked, It is likely that the surplus capacity on these
farms would be used in beef production.

The aim of the Dairy Industry Beef Scheme is to cause a marginal shif't
of dairy production into beef production. That is, the intention was for
only increased grassland capacity on dairy farms to be diverted to beef
production. This is very difficult, if not impossible, to achieve with
an incentive scheme which is available to all dairy farmers., This is
because the great variation in the resource structure of dairy farms will
induce some dairy farmers to change entirely over to beef production while
many others would find increased milk production a more profitable enter-
prise.

If the beef incentive payment is removed in 1971, after being in
operation for only two seasons, it will markedly lower the net revenue of
deiry farm beef enterprises. It is, also, very difficult for a fammer
to plan ahead with confidence unless the scheme is going to remain in
operation for at least five years.

Therefore, an enterprise incentive such as the Dairy Industry Seef
Scheme has the capacity to cause marked changes in farm prices and policies.
This emphasises the need to plan very Icarefully to ensure that the true
objective of the scheme will in fact be met both by the amount of the
incentive payment and the qualifying restrictions imposed.
6e5 CONCLUSIONS

The results for case farm 1 indicate that at present prices, this
farm should continue to operate a mixed beef-dairy policy.

However, the financial incentive for case farmer 2 to reduce milk

production and increase beef production at 1969/70 prices, is not sufficient



to werrant him adopting another enterprise. Nevertheless, if the beef
incentive payment contimies to be available and the beef schedule price
increases to $25.50, then this farmer would consider adopting a mixed
beef=-dairy policy.

Beef weaner production will be adopted on case farm 3 so long as the
good demahd for weaners continues, but a large reduction in the milk to
beef price ratio would be necessary before this fermer could profitably
substitute milldng cows with beef cattle.

The case farm analysis shows that beef production can be increased on
dairy farms but that there is a marked difference in the milk to beef price
ratio at which the farmers can profiitably make the change. If product
prices tend to Tavour beef precduction in the future, then it can be
expected that some dairy farmers will change partly or entirely over to
beef production. The first farms to change will be those where copital
and lebour restrictions make the substitution profiteble at relatively
high milk to beef price ratios. However, on farms where these resources
restrictions ere less critical (for example case form 3) then a much lover
price ratio may be required to enable the farmers to substitute bectl
cattle for milldng cows without lowering the total net revenue from the
farm,

To summarize, many dairy farmers are in a flexible position in tha

e

they are able to move partly or entirely from milk production ito beef
production from surplus calves. The time required to make the changeover
varies from one to two years depending on the beef policy adopted. There-
fore, these deiry farmers can adopt milk and/or beef producing enterprises

according to the expected milk to beef price ratio, resource restrictions

and imput costs applicable to their particular farms.
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APFENDIX I
MONTHLY FEED REQUIRELENTS OF CATTLIE

Al.l

a) The monthly feed intake for Jersey-Friesiancross milking covs
on seasonal supply, with a mean liveweight of 1000 pounds, producing
300-330 pounds butterfat in a 280-300 day lectation and a mid-

point of calving on 1 August, is assumed to be as follows:

Month Feed Intake
| (1b D.0.M. per day}a/

June 11.0

July 1549

August 19.0

September - 21.1 |
October 2043

November 19.4

Decenber 18.6

Januery 17.7

Pebruary 16.8

March 15.7

April 14.4

May 13.1

b) The monthly feed requirements (grass and hay) of Friesian
beef cattle born in August and growing to slaughter at 18-22 months

of age at 425 pounds carcase weight are assumed to be as Dllows:

1/ Pounds Digestible Organic Matter (Coop, 1961).



Month Feed Intake
(1bs D.0.}M. per day)

Avgust 0
Septenber 0.6
tober 1.7
Noveriber 2.5
Decenher : 36l
Janmuary 560
February 4,0
lMarch Lot
April 5.2
Moy 5.6
June 5.8
July - Ge2
August 6e9
September 9.1
October 11.4
November 12.5
Decenber 13,6
January 14.8

Al,2 THE DERIVATICN OF CATTIE FEED INTAKE
A.,1.2,1 Dairy Cows
The feed intake of dairy cows has been documented for

New Zealand pastoral conditions. Coop (1965) has summerized the
research work of Wallace (1961) and Hutton (1962) in estimating the
monthly feed intake of Jersey and Friesian cows.

There is, however, no New Zealand data available on the feed intake
of Jersey-Friesian cross cows and it ha.s been assumed 2/ that the feed
intake of these crossbred cows is mid-way between the fleed intake of the

Jersey and Friesien cows as defined by Coop (1965).

1/ The assumtion was sueoactad hv Wilean (10a0)
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Culling Adjustment

The monthly feed intake of a Jersey-Friesian cross cow estimated
from the above work was adjusted for the sale of cull cows according
to the monthly culling distribution of Case farm 1 and these monthly

cull cowssales have been tabulated as follows:

lonth Percentace Cull Cows Sold
October 5
Novenmber 15
December 12
January S
TF'ebruary 3]
Maxrch 8
April 20
lay ' 30
100 percent

The monthly feed intake of a crossbred cow esﬁmated in this way
is given on page 1 of this appendix,

Aels2,2 Beef Cattle

The estimation of feed inteke flor beef cattle has been
the most difficult task in this study because only a limited amount of
research evidence is available on the feed intake of beef cattle grazed
under New Zealand conditions.

New Zealand research data was available from only one trial which was
being conducted at Ruakura Agricultural Research Cenire, and the relevant
data from that trial is presented in table A.l.

In this trial, Joyce (1969) measured the apparent dry matter intake
of Friesian steers, grazed at three stocking rates, from weaning at 10 weeks

of age until slaughter at 18-22 months of age.
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TABLE A,1

Stocking Rate
(Beasts per acre) 2% 2 1%

Carcase Wt per Beast
at slaughter (1bs) 364 394 418

Apparent Dry Matter Intake
per Deast (1bs) 5304 6433 6802

Source: Joyce (1969)

The monthly feed intake distribution from this trial was not
available and hence the data presented is only relevant to steers
which folow the same growth pattern and attain the suame carcase
weight at slaupghter as the trial animals,

-In view of the paucity of scientific data available, the author
used oversecas feeding standards of Morris?n (1959); Garrett, !l'eyer
and Lofgreen (1959; Anon. (1958) and Anon., (1965), to estimate
the monthly feed intake of Fresian beef cattle which grew to a
carcase weight of 425 1bs when slaughtered at 18 - 22 months of
are, The total feed intalke, so estimated, was compared with the re-
sults obhtained by Joyce for animals with a similar growth pattern.

It was found thot the oversecas feeding standards for stall fed

beef cattle were anproximately 20 percent lower than those estimated
from the work of Joyce and were increased accordingly. This increased
requirement is expected since stall fed cattle have a lower maint-
cnance than animals which are free-grazing (Joyce, 1969). Desides

the adjustment made on the basis of New Zealand research evidence,

the fced intake distribution was compared with subjective estimates

of the substitution rate between dalry cows and beef animals at
various times of the year. These subjective estimates were

obtained from the farmers surveyed and from Farm Officers in each

district., The 'theoretical! distribution of feed intake falls



within the range of "practical" estimates of the substitution rate
of beef cattle for milking cows obtained from the farmers. Hence
the distribution was assumed to be a realistic estimate of the monthly
feed intake of TFriesian beef cattle growing under New Zealand pastoral
conditions to the specified slaughter weight. The farmer's estimated

substitution rates of beef animals for crossbred milking cows is given

below:
Age of Beef Animal Substitution Rate
(months) (beef animals ver
crossbred milking
cow) :
L 6 1wl
6 4 : 1
10 : 2%
18-20 1& 3

AllS SUMMMARY
The feed intake for cows and beef animals has been estimated
from theoretical data but at the same time considerable care was
taken to ensure that the derived feeding standards were substantiated
by the observstions of farmers and farm advisers.
Cross=checking was carried out between the scientific and
subjective estimates of feed intake to ensure that the ratio of feed

intake of cows and beef animals was realistic.






AFPENDIX 3
BEEP PRICE LEVELS AND ACTIVITY MNET REVEINUES

Seven discrete beef schedule prices for ox and bull beef were chosen
ranging from g13.50 %o ¥25.50 per 100 pounds of beef in @ intervals. AL
each of these prices for beef, a price was assumed for cow beef, bobby
calf and weaner purchases and weaner and yearling cattle sales. These
prices were obtained from the survey of farmers described in Chapter 4.

The beef and cattle prices were then used to calculate the net revenues
of the beef producing activities (by deducting the varieble costs; freight,
animel health and losses, etc.), at each beef price level,

For convenience, the ox beef schedule prices #13.50 to £25.50 have
been numbered 1 to 7, That is, beef price level 4 implies an ox or
bull beef schedule of $19.50 per 100 pounds. Both terms of refererce are
used synonymously in the text. The correlated purchase and sale prices are
given in the following Table A.3.1.

The gross reverue, variable costs and net revenues of each activity
for case ferm 1 are given in Table A.3.2. Those activities producing beef

have been listed at price level 5; #21,50 per 100 pounds,
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TABLE A.3.1
BEEF PRICE LEVIL
Class Activity Units
1 2 3 4 5 6 7
Ox or bull P15 % per 1001b | 13.5[15.5(17.5]|10.5[21e5]|2345|25.5
beef
Cow beef EB $ per 1001b | 11.0{13.0(15.0|17.0]|19.0|21.0{23.0
Purchases
Bobby calves 2 # per beast | 10.0{12,0|14,0|16.0|18.0|20,0|21.0
“leaners P, .sP, o |% per beast | 28.0(50.0(32,0] 54.0| 36,0 38,0 |41.0
(3 months) 177 ie
'.('feaners ) P1° % per beast | 34.0|36.0]|53.0]40.0} 42,0 |44,0 |46,0
6 months &
Sales
?éaners ) P11 g per beast | 24.0(/26.0{28.0|3040| 3240|5440 |37.0
3 months
'E’eaners ) Bio ¥ per beast | 20.0|31,0|33.0| 5540 37.0 [32.0 |42.0
6 months
Yearlinzs P, .sP, . | per beast | 40.0|46.0]52.0| 5840 6440 |70.0 [76.0
(13 months) st el }

Note: The beef incentive pgyment

has not been included in

rrices.

‘the above
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TABIE A.3.2
NET REVENUES = CASE FARM I
Beef Price Level 5
Activity Gross Varisble Vet
Activity Code Units Revenue Costs Revenue
g g g
Milking cows Pl 1 cow - 9.5 =0e3
Heifer replacements P2 1 heifer - 2.0 -2.0
Cow beef sales PZ} 11b beef 0.19 - 0.191'/
Light calf sales P, Py 1 calf 9.0 - 9.0
Nurse cows (16mths) B, 1 cow 2040 Tk 12.6
Nurse cows (10mths) Py 1 cow 104,0 640 98,0
Milk sales PB 11b b.fat O. 2 - Oe 34
Buy calf P9 1 calf - 19.0 =19,
Buy calf feed PlO 11b b.fat - 0.38 =0.,38
equiv.
Sell 3mths weaner Pil 1 weaner 520 1L.75 30 25—1-'/
Sell 6mths weaner P12 1 weaner 37,0 2.0 35.0 Y
Sell store yearling P15 1 beast 74,0 Seb 70.5 1'/
Sell 18 mths beast P14 1 beast 10.0 4,5 5e5
Beef sales P15 11b beef 0.125 - 0.21
-1
Heavy calf sales P:T.B 1 calf 17.0 - .‘J.'?.O=/
Buy weaner sell yearling Pi'? 1 beast 7440 40,75 55.251‘/
Buy weaner sell 18mths P i —é/
beast =18 1 beast 10.0 39.95 =29.,95
Buy 6mths weaner sell 5 ik
180ths Beast Pj_9 1 beast - 46,5 —4o.a—/
Buy hay on 1 bale - 0.6 —O.Gf/
Make hay Py oy |1 Dale ” 05 0.5
Hey transfers P25-28 11b D. O.H.é/ - - -
per day Og/
Buy heifer grazing P29 1 heifer - 24,0 =24,
Buy Laboux P50 1 single man - 1560.0 -1560.0y
0 'l{l
Feed transfers P51_54_ 11b D. 0.l o _ _

per day

1/ Beef price level 5 only.

2/ This price varies between 20-38 cents per 1b butterfat.

3/ Peculiar to case farm 1,
4/ Digestible organic matter,

5/ Cost and Revenue items not directly assligned to an aotivity, buk
reconciled by restraints, have not been included.




APFEIDIX 4
PARANETRIC SOLUTIONS

The parametric solutions for the case farms (1,2 and 3) are
given in the following appendices 4,5 and 6 respectively.

Seven sets of solutions ere given for each farm, one for each
beef price level, being £13.50 to 25.50 per 100 pourds beef in
#2 intervals.

The perametric solutions are given with respect to variation
in the milk price expressed in cents per pound butterfat. Ivery
solution within each set is optimum over a range of milk prices.
‘The upper limit of that renge iz called the "border" milk price and
is shown above each solution., The lower milk price of that range,
for any solution, is 0.1 cents Y above the "border" milk price of
the following solution except for the last solution of each set,

where the lower limit is 20.0 cents per pound butterfat.

1/ In the computationsl procedure, the milk price was expressed in
dollars, hence 38 cents was £0.380. Theoretically, the lower
limit is a very small decimal, say $0.0000001, above the following
"border" price but owing to the computational error involved
with some solutions, the computer program was only sensitive to
a change of $0.001 and, hence, this degree of accuracy has been
used. here,



PARAIEITIC SOLULIONS -~ CASE FARM I

Beef’ Price Level 1
(£13,50 per 100 1b)

Plan A C i ¥ G H

"Border" liilk Price (cents per Ib.butterfat) 33.0 25.6 25,1 24,7 24,2 24,1 —> 20.0
Activity Activity Units
Code

1iilking Cows Pl 1 cow 186 150 86 68 58 28

Hilk Production P8 11b butter- | 57,726 [46,590 24,882 | 20,704 9,575 6,020
fat

Nurse Cows P6 1 cow - - 12 23 17 16
Beef Calf Purchases 2 1 calf - - 76 25 117 146
Beef Vfeaner purchases s -

(4 ponths a14) Pi‘?,P18 1 weaner 75 81 153 155 152
Store Cattle Sold Au ~ =

(15 months o1d) PiB,Pl'? 1 beast 32 83 79 136 144
Beef Cattle Slaughtered _— - _ = &
(15 months 01d) Pz’ PS 1 beast 24 46 34 32
Beef Cattle Slaughtered o — _ 2

(18-22 cpsriblie old) PifL,llS 1 beast 0] 73 79 108 121
Hay made P2 1-24 1 bale 3723 5680 4106 4122 4554 4.358
Permanent labour hired P50 1 single 1.44 0.87 0,61 - - -

ran
Total Net Revenue 4 ~-C 4 18,587 11,241 11,020 10,930 10,854 10,826



PARAVEIRTIC SOLUTIONS - CASE FARM T
Beef Price Level 2
(£15.50 per 1001b)

Plan A B C X L D E F G H
¢, n
"Border"iilk Price (cents per 1b. butterfat)|38.0 | 28,7 |28.2 |28,0 F7.8 27.6 PR7.4 |27.2 [26.2 [|25.84220.0
Tt
Activity °é‘i£ty Units

Milking Cows Pl lcow |186 |173 150 |137 {35 85 73 68 38 28
WLEs Peadistcon Pg HIo DU 76| 53615 (16590 |41555 os7o [as188 ases poros lorzs [z
Thirse Cows Pé lcow - - - - - 19 25 1495 17 16
Beef Calf purchases P9 1 calf - - - - - - 11 |25 |17 146
Beef Weaner purchases -

(4 months o01d) 179Pyg  [weaner | - 25 | 75 | 53 54 | 143 | 155 | 155 [55 [152
tore cattle sold PiS Pl? 1 beast - - 32 | 49 50 68 74 79 |36 |144
(13 months old) ’
Beef Cattle slaughtered _ _ = _ N o 2 "

(15 mon'l:h.s Old.) 2.P6 1l beast o8 AG %3 34 32
Beef Cattle slaughtered : _ g
(18-22 wiseibis old) Plé,P18 L beast 24 40 | 51 52 70 76 79 HO8 [121
Hay made P21_24 1l bale 3723| 3724 | 3880 |5044 | 5948 | 4068 | 4103 | 4122 k334 |4338
Permanent Labour hired P50 L single| 1.4| 1.2 0.9 | 1.0 T | L - - - -
marn
Total et Revenue 2 =-C H 18789 13425 15167 13000|12998| 12924] 12875] 1.2831] 12654 125?7
; A [

G4T



PARAMETRIC SOLUTICNS —~ CASE FPARI I
Beef Frice Level 3
($17.50 ner 100 1b)

Plan A B X L D B F G H
"Border" 1iilk Price (cents per 1b.bulterfat) 3Be0 | 31,8 | 30,9 | 3045 | el | 29.8 | 29.1 | 28.2| 27.5}F>20.0

AcGivity Activity Units
Code
Ifilking Cows Pi 1 cow 186 | 175 157 | 135 85 73 68 53 238
1Iilk Production P8 11b butter-
fat 57726 |53615 |41.535 [40879 |206188 | 22488 | 20704 | 9575 | 6020
Nurse Cows P6 1 cowm - - - - 19 23 25 17 16
Beef Calf purchases Pb 1 calf - - - - - 11 25 117 | 146
Beef' Veaner purchases Pi? P18 1 weaner - 25 53 54 143 155 153 55| 152
(4 wonths old) y
Beef Cattle slaughtered 2.?6 1 beast - - - - 58 45 46 34 32
(15 months 0ld)
Store Cattle Sold _ ~ 49 i A
(15 months o1d) PiS,P17 1 beast 28 50 68 74 79 136 | 144
Beef Cattle slaughtered P P _ -
(10-22 months o14) 14,18 1 beast 24 | 51| 52 70 76 79 | 108| 121
Hay made P21_?4 1 bale 9723 | 5747 5944 | 5948 | 4068 | 4103 | 4122 | 4334 | 4338
Permanent Lebour hired Pco 1 single 1.4 1.2 1.0 1.0 C.1 - - - -
l) o _‘_‘“E:ﬂr_an
Total Net Revenue Z~-C 4 10191 | 15616 | 15146 |14081 [14338 | 14762 | 14607 | 14454 H43569

Q4T



PARAVETRIC SOLUTIONS - CASE FARM 1

BEEF PRICE LEVEL 4

(219450 per 100 1bs.)

Plan A B C D E F G s} . J
"Border" Milk Price (cents per 1b butterfat) 5840 | 5447 | 3344 | 5247 |52,1 |31.3 |30.3 |29,2 |23.1 |21.2-+]20.0
Activity Acg;;’;ty Units

Milking cows Pl 1 cow 186] 173 150 85 73 68 38 28 14 -

Milk Production ' PB 11b.butterfat | 57726| 53613| 46590| 26188] 924908 20704 9575| 6020| 5035 -

Nurse Cows P6 1 cow - - - 19 23 23 7 16 14 12
Beef' Calf purchases Pé 1 calf - - - - i 25| 117 146| 187] 229

?eef \Veaner p?rchases P17 P18 1 weaner - 25 75| 143| 155| 153 155] 152| 144] 138
4 months old ?

?tore Cattle s;ld P15’P17 1 beast - - 52 68 74 791 136| 144| 156 169
13 months old

Feef Cattle Sliughtered 2.P6 1 beest - - - 38 46 46 34 32 28 24
15 months old

Beef Cattle Slaught§red Pli PlB 1 beast - 24 40 70 76 791 1081 4121| 2138 156
(18 ~ 22 months old it

Hay made Pél—?é 1 bale 8723 | 3747| 3880| 4068| 4103 | 4122 4334 | 4338 43435 | 4348

Permanent Labour hired PSO 1 single wan 1.4 | 1.2 0.2] 0.1 - = 2 - - -

TOTAL NET REVENUE %2 -C # 19661 |17768 | 17077 |16815 |16626 |16445 |16244 |16139 115772 hsreo

L4T



PARANETRIC SOLUTIONS - CASE FARM 1

BEEF PRICE LEVEL 5

(#21.50 per 1001b)

Plan A B C D B F G H i J

"Border" Milk Price (cents per 1b butierfat)] 38.0| 37.7| 35.9| 35.1| 34.5] 33.2| 32,5 ] 50.8] 25.9| 24.25 20.0
< Aetivity Units

Activity Code

1lilking Cows P1 1 cow 186] 173 150 85 75 68 58 28 14 -

1ilk Production PB 11b butter- 57726] 53615 46590 |26188 (22498 |20704 | 9575 | 6020 | 35035 -

Nurse Cows 4 1 co - - - 19 23| 23] 17| 16| 14| 12

Beef Calf purchases P9 1 calf - - | - - 1 5 25| 117 | 146 | 187 | 229

Beef Veaner purchases P17 P18 1 weaner - 25 79] 143]| 155)] 153 155| 152 | 144 | 136

(4 months old) ’

Store Cattle sold P 3 Pi‘? 1 beast - - 32 68 74 791 136 | 144 | 156 | 169

(13 months old) 13,

Beef Cattle slaughtered 2.P6 1 beast - - - 38 45 46 4 32 28 24

(15 months o01d)

Beef' Cattle Slaughtered P1 % P18 1 teast - 24 40 70 76 79| 108 | 121 | 138 | 156

(18-22 months old) ’

Hay made P? 404 1 bale 9723 | 5747 | 3880 | 4068 | 4103 | 4122 | 4334 | 4338 | 4343 | 4348

Permanent labowr hired PSO 1 sinzle 1.4 |1.2 0.9 | 0.1 - - - - - -

nan
TOTAL NET REVEINUE Z~0C 2 20144 %9974 12018 (18665 |18512 [18221 [1804.5 17205 (17612 h7563

84T



PARAIGEIRIC SCLUTIONS - CASE FARIS 1

BilF FPRICE IEVIL 6

($23.50 per 100 1b.)

GLT

Plen Cc D E I G H I J
"Border" llilk Price (cents per lb,butterfat) 9340 | 37.5 | 369 | 35.3]| 34.3] 32,6] 28.8] 27.0» 20,0
Activity Activity Units
Code
1Tilking Cows Pi 1 cow 150 85 73 68 38 28 14 -
Iilk Production P8 11bbutterfat | 46590 | 26188 22498 20704 ] 9575 | 6020 | 3035 -
Nurse Cows P6 1 cow - 19 23 23 17 16 14 12
Beef' Calf purchases Pg 1 calf R - 11 25| 117 | 146 | 187 229
Beef' "Teaner purchases Pi'? £ 8 1 weaner 75 143 155 155] 155 | 152 | 144 136
(4 months o01d) s 1
Store Cattle sold 11’125 Pi'? 1 beast 32 68 74 791 136 | 144 | 156 169
(15 months old) ’
Beef Cattle slaughtered 2..P6 1 beast = 38 46 46 34 52 28 24
(15 months old)
Beef' Cattle slaughtered Pi a P.‘LB 1 beast 40 70 76 79| 108) 121 | 138 156
(18=22 months old) B
- 53880 | 4068 | 4103 | 4122 | 4354 | 4338 | 4343 | 4348
Hay made i3 1 bale N e
21-24
Permanent labour hired PSO 1 single man 0:9 0.1 - - - = = =
TOTAL MNET REVEIUE 4 -0 g 20771 {20553 |20399 [200359 10844 H.OG82 ifﬂ 156 L4053




PARAMETRIC SOIUTIONS - CASE FPARM 1

BEEF FRICE LEVEL 7

(#25.50 per 1001b)

Plan

G o x J
"Border"1tilk Price (cents per 1b., butterfat) 3840 3549 34,3 327> 20.0
Activity Activity Units
Code

Iilking Cows P:I. 1 cow 38 28 14 -
Milk Produsction P8 11bbutterfat] 9575 6020 3035 -
Nurse Cows B 1 cow 17 16 14 12
Beef Calf purchase ."?9 1 calf 117 146 187 229
Beef Weaner purchases Pi‘?" 2 18 1 weaner 155 152 144 136
(4 months 01d) ’
Store cattle sold P15 Pl? 1 beast 136 144 156 169
(13 months old) ?
Beef Cattle slaughtered 1‘P6 1 beast 34 32 28 24
(15 months old)
Beef' Cattle slaughtered 1:’14 P:LB 1 beast 108 121 138 156
(18-22 months o0ld) ?
Hay made P2 m 1 bale
Permanent Lebowr hired P50 1 single man - - - -
TOTAL INET REVEIUE 2 ~-C S 22039 21841 21755 21708




PARAIETRIC SOLUTIONS — CASE FARM 2

HERSHRIE D BEEF PRICE LEVEL 1
(£13.50 per 1001b)

Plan P A B C Q R G 5 T
"Border" Milk Price (cents per lb,butterfat) |38.0 | 29.1 |27.8 | 25.9 | 24.9 |24.7 |24.6 |22.1 21.2->3{ 20,0
Activity Lotivity Units

Code

Milking Cows P:L 1 cow 162 160 154 148 144 137 110 109 35

Milk Production P8 11bbutter 52720 | 51861 | 49555 | 47013 | 46038 | 43656 | 33523 | 35505 | 8148
fat

Beef Calf purchases 1:'9 1 calf - - - - - 7 69 68 217
Beef Weaner purchases Pi'? P:LB 1 weaner| - - - - - . - = =
(4 months old) g

Beef Teaner sales P12 1 weaner| - - - 14 - - - - ~
(6 months old)

Beef Cattle Sold (10 mths old) 2.P, 1beast | - - - - - 6 5 20| .80
tore Cattle Sold Pll’) P17 1 beast - 8 27 40 47 53 62 65 137
(13 months 014) ’

Beef Cattle slaughtered P1 & P18 1 beast - - - - - - 42 22 52
(18-22 months old) -9

Hay purchases on 1 bale 1121 | 1244 1371 | 1395 1095 054 | 1549 | 1142 146
Permanent Labour hired P30 1 single 1.9 13,0 1.9 0.3 0.7 0.6 - - -

man

Casual Labour hired P55 1 cirou. - 8 27 55 47 59 105 107 72

TOTAL NET REVENUE Z-C o 17654 12945 |12273 |11354 | 10864 [10775 10609 |9soa | o522




PARAIETRIC SCOLUTIONS ~ CASE FARM 2

BEEF PRICE LEVEL 2

($15.50 per 1001bs)

Plan i A B Cc D U r G H
"Border" Milk Price (cents per lb.butterfat) 3840 ] 3547 | 31led | 2844 | 2745 | 27,0 | 2648 | 2644 | 23.1->20.0
Activity Activity Units
Code

Milking Cows Pi 1 cow 162 160 154 148 147 141 152 110 47
{ilk Production PB 11b butterfat] 52720 | 51861 | 49555 | 47031 | 46606 | 44951 | 41679 | 33526 |10839
Beef Calf purchases Pq 1 calf - - - - - - 20 69 207
szf‘mgzir}:sero%olmses P:I.‘?,P 18 1 weaner - - - - - - - = -
BE:ef Weaner sai)l.es P:Lz 1 weaner - - - 14 13 - = = =

6 months old
Store Cattle sold P13 P‘.L'? 1 beast - 8 27 40 40 43 48 62 102

(13 months 0ld) ’ _ -
Beef Cattle slaughtered P - - - - 2 5 19 42 s {
(18-22 ronths old) 14, 18 1 beast
Hay purchases P 20 1121 | 1244 | 1371 | 1395 1402 1192 1486 1549 1765
Permanent Labour hired P50 1 single man 1.0 1.0 0.9 0.8 0.7 0.6 0.5 - -
Casual Labour hired 1355 1 c.reu. " 8 27 53 55 52 67 104 67
TOTAL NET REVENUE 4 =-C 3 17916 |15654 | 14459 (12981 [12464 |12526 |12239 12079 {10988

Gt



PARAITIRIC SOLUTIONS -~ CASE FARM 2

DELF FRICE LEVEL 3

(#17.50 per 100 1b)

Plan A B @ - D I ® G H 1
M"Border" Milk Price (cents per 1b. butterfat) | 38.0 | 54.9]| 30.9| 29.9 | 29.4 | 28,9 | 28.2 | 25.0 | 22.5—20.0
- Activit
Act v ;
ivity Cods Units

Ifilking Cows Pl 1 cow 160 154 148 147 141 132 110 47 a7
IIilk Production PB 11lb,butterfat| 51861149555 | 47031 | 46606 |44684 |41679 | 53526 | 108390 | 8522
Beef Calf purchases P9 1 calf - - - - - 20 69 207 163
Beef Weaner purchases P,, P 1 weaner - - - - - - - - 74
(4 months old) 2y 47

Beef' Veaner sales P12 1 weaner - - 14 13 - - - - -
(6 months 0ld)

Store Cattle sold P, P, 1 beast g| 27 40 40 40 48 62| 102 | 125
(13 months old) .

Beef' Cattle slaughtered P 14 P18 1 beast - - - 2 12 19 42 106 110
(18-22 ronths o01d) #

Hay Purchases on 1 bale 12441 1371 | 1395 | 1402 | 1442 § 1486 | 1549 | 1765 | 1306
Permanent Labour hired PC‘SO 1 single man | 1.0 0.9 0.8 0.7 0.6 0.5 - - -
Casual Labour hired 1’55 1 caretis 8 27 53 55 52 67 104 67 -
TOTAL NET REVENUE Z -0 S 18211 |16607 | 14628 (14158 13927 | 13708 | 13427 12358 |12092

cat



PARAINTRIC SCLUTIONS - CASE FARI! 2

BEEF PRICE IEVEL 4

($19.50 per 100 1b)

Plan A B E F J X 11
"Border" liilk Price (cents per 1b.butterfat) 38.0 37.4 3243 3069 3045 303 26,8 —1>20,0
Activity Activity Units
Code
17ilking Cows P1 1 cow 160 154 141 132 113 110 a7
1111k Production Fb 11bbutter-|51861 | 495565 | 44684 |41679 | 35356 54242 8521
fat
Beef Calf purchases Pg 1 calf - - - 20 29 33 163
Beef Veaner purchases P:L’? P:LB 1 weaneq - - - - 36 40 74
(4 months old) ’
Beef Weaner sales 1’5’12 1 weaney - - - - - - -
(6 months old)
Store Cattle sold P13 P17 1 beast 8 27 40 48 69 72 125
(13 months old) ’
Beef' Cattle slaughtered P14 P18 1 beast| = - 12 19 35 38 110
(18-22 months 01d) ’
Hay purchases PéO 1 bale 1244 1571 1442 1486 1284 1275 1306
Permanent Labour hired P50 1 single
man 1.0 0.9 O.G 005 O.l - -
Casual Labour hired Pes 1 c.reu 8 27 52 67 69 T -
TOTAL NET REVENUE Z-C -4 18591 | 18285 15758 |15135 14976 14906 15726

78T



PARANIITRIC SOLUYIONS - CASE FAR 2

BEEF PRICE LEVEL 5

(#21.50 per 100 1b)

Plan B E I J K L M N
"Border" 1filk Price (cents per lb.butterfat)| 38.0 | 34,2 | 32.9| 32,7| 52.3| 28.9 | 28.4 22.5—1»20..0
ik Activity Units
Activity Code
1ilking Cows Pl 1 cow 154 141 116 113 110 59 37 -
1ilk Production PB 11bbutter-{495556 [44684 |36428 | 35356 | 34242 | 16693 | 8521 -
fat
Beef Calf purchases P9 1 calf - = 24 29 33 100 163 268
Beef Weaner purchases Pl'? P18 1 weaner - - 54 36 40 89 74 47
(4 months o0ld) ’
Beef Vleaner sales P12 1 weaner - - - - e - - -
(6 months 01d)
Store Cattle sold P 13 P 17 1 beast 27 40 66 69 i & 115 125 142
(13 months old) ’
Beef Cattle slaughtered Pi 4 P18 1 beast - 12 33 35 38 86 110 150
(18-22 months old) ’
Hay purchases on 1 bale 1371 | 1442 1287 | 1284 | 1275 1122 1306 | 1618
Permanent labour hired P 1 single 0.9 0.6 0.1 0.1 - - - -
% man
Casual labour hired P55 1 cereu. 27 52 67 69 71 ~ - -
TOTAL NET REVENUE Z -0 ,S 10022 |17142 |16506 | 16495 |16354 |15201 (15129 [14631

G8T



PARAMETRIC SOLUTIONS — CASE FARY 2

EIFF FRICE IEVEL 6

(#23.50 per 100 1bs)

Plan B E F I J v K L 1 N
"Border" 1Milk Price (cents per 1lb.butterfat)| 38.0 ) 36.1| 35.3| 35.0 | 34.9 | 34.3] 33.,0] 31.0| 30.2| 25.2420.0
Activity Activity Units
Code
Milking cows Pi 1 cow 154 141 152 116 113 110 110 59 a7 -
Milk Production P8 11bbutter-{49555 44684 [42088 |50428 55556 13429006 (34242 [16693 | 8522 -
fat
Beef Calf purchases P9 1 call - - - 24 29 31 33| 100| 163| 268
1(3eef Teaner pt)u'chases Pl’? P 18 1 weaner - - 20 34 36 43 40 89 74 47
4 months old ’
Beef Teaner sales P12 1 weaner - - - ~- - - - - - -
(6 months old)
tore Cattle so eas 5
S tt1 )ld. P15 P1,7 1 beast 27 48 66 69 72 we] 415 42 142
(13 months old :
](E.”eef Cattle slaugl)'rtered PM- P18 1 beast - 12 19 33 35 38 38 86| 110} 150
18-22 months old ’
Hay Purchases on 1 bale 1371 | 1442 1323 | 1287 | 1284 | 1254 | 1275 | 1122 | 1306 | 1618
Permanent Labour hired P50 1 single 0.9 0sG| 0.5| 0Oudl| Oul| = - - - -
man
Casual Labour hired P‘,55 1 curau, 27 52 49 G6 69 69 721 = - -
TOTAL NET REVENUE 2 -C & 19462 {18526 |18171 [18049 [18012 17858 L7357 {16680 [16550 |16132

98T



PARAITCTRIC SOLUTICONS - CASE FARM 2

BEFF PRICE IEVEL 7

(£25.50 per 100 1bs)

Plan F 0 J X L 1l N
"Border" Milk Price (cents per 1b bubterfat) 38,0 | 378 | 377 | 37.2 | 33.8 | 3343 50.4——?20..0
Activity Activity” Units
Code
Milking Cows 2 1 1 cow 132 116 113 110 59 a7 -
1ilk Production PB 11b butterfatl42088 55356 24242 16693 8522 -
Beef Cglf purchases Py 1 calf 20 28 29 35 | 100 ]| 163 | 268
Beef Weaner purchases P17 P:LB 1 veaner - 51 36 40 89 74 47
(4 months old) ’
Beef eaner sales P 1 weaner - - - - “ - =
(6 months 0ld) 12
Store Cattle sold P:LS P1,7 1 beast 48 66 69 72 115 125 142
(13 months o01d) ’
Beef Cattle slaughtered Pl 4 P18 1 beast 19 33 35 38 86 110 150
(18-22 months old) ’
Hay purchases P 1 bale |1486 | 1311 | 1284 | 1275 | 1122 | 1306 | 1618
Permanent Labowr hired P:50 1 single man |0,5 0.1 0.1 - - - -
Casual Labour hired P55 1 cerou, 67 69 69 Tk - - -
TOTAL MNET REVENUE Z-C g 16015 19857 ]19302 19626 18477 18404 18170

48T



ATPPEIDIX 6 PARALIETRIC SOLUYTIONS - CASE TPARIN! 3
BLEF FRICE LIWEL I
(£15.50 per 100 1b)
"Border"liilk Price (cents per 1b.butterfat) 38.0 5743 5548 28.7 22,5 21,3 20.4 —>20,0
Activity Activity Units
Code
1ilking Cows P:L 1 cow 102 102 102 102 101 o8 08
Milk Production PB 11b butterfat} 39010 38125 26548 36406 35911 34728 S4444.
Beef Calf purchases P1:L 12 1 calf - 3 82 88 92 99 101
y1e,
Pi7,18
Weaners sold Pli 1 weaner - 42 117 123 120 112 110
(3 months 01d)
Weaners sold P12 1 weaner - - - - 3 10 12
(6 months 0ld)
Store Cyttle sold P13 P17 1 beast - - - - 3 10 11
(13 months old) ’
Beef Cattle slaughtered Pl A P18 1 beast - - - - - - -
(18-22 months old) ’ _
Hay purchased P20 1 bale 303 646 1326 1391 1365 1344 1326
TOTAL NET REVENUE 2 14885 14614 14043 | 11448 9191 8761 8045

R A,
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PARAITRTRIC SOLUTIONS ~ CASE TARM 3

BEEF FPRICE IEVEL 2

(#15.50 per 100 1bs)

"Border" 1filk Price (cents per 1b. butterfat). 38.0 5649 3543 28.2 24,2 23,0 21,4 20.8—> 20,0
Activity Activity Units
Code

1ilking cows P1 1 cow 102 - 102 102 102 101 98 o8 61
1ilk Production PB 11b butterfat] 38191 | 38123 | 56546 | 36406 | 35911 |[34728 |34444 |18515
Beef Calf purchases P11,12,17,18 1 calf - 3 82 88 92 99 101 206
Weaners sold P 11 1 weaner 39 42 117 123 120 112 110 22
(3 months o1d)
Veaners sold P12 1 weaner - - - ~ 3 10 12 119
(6 months 0ld) '

Store Cattle sold P15 P17 1 beast - - - - 3 10 1 74
(13 months old) ’
Beef Cattle slaughtered P P18 1 beast - - - - - - = -
(18-22 months o0ld) 2y
Hay purchased P2 0 1 bale 619 646 1326 1391 1365 1344 1326 -
TOTAL NET REVENUE g .5100 14680 |14071 | 11477 | 10021 0591 9036 | 8852

68T



PARAVETRIC SOLUTIONS - CASE FARM 3

BEEF PRICE IEVEL 3

($17.50 per 100 1b)

"Border" 1filk Price (cents per 1b. buttérfat)—| 38.0 | 36.4 | 34.8| 27.7| 26.0| 24.8 | 22.3 | 21.8 |21.5-20.0
Activity Activity Units
Code

Iilking cows Pl 1 cow 102 102 102 102 101 o8 o8 61 52
1filk Production PB 11b butterfat| 38191 | 38122 |3654G | 36406 | 356911 | 34728 |34444 |18515 E.4816
Beef Calf purchases P11,12,17,18 1 calf - 3 82 88 92 99 101 206 230
Weaners sold P11 1 weaner 39 42 117 123 120 112 110 22 23
(3 months old)
Teaners sold P 12 1 weaner -~ - - - 3 10 12 119 123
(6 months old)
Store cattle sold P:LS P17 1 beast - - - - S 10 11 74 80
(13 months o0ld) ’
Beef cattle slaughtered P14- P18 1 beast - - - - - - - - 9
(18-22 months old) ’

Hay purchased on 1 bale G619 646 1326 | 1391 | 1565 | 1344 13526 - -
TOTAL NET REVENUE }3’ 15319 |14708 ({4100 |11505 10887 [10456 95689 | 94357 9587

06T



PARAMETRIC SOLUTIONS = CASE FARM 3

BEEF PRICE IZVEL 4

(£19.50 per 100 1bs)

"Border" Milk Price (cents per 1lb. butterfat) 3840 3549 | 3443 | 2746 | 26,5 24,2 | 24,1 | 23,7 ]| 23.5] 23.39420
Activity Aetivity Units
Code

11ilking Cows Pl 1 cow 102 102 102 101 o8 94 85 el 64 35
Milk Production Pg 11b butterfat | 38191 | 38123 | 36546 | 35911 |34728 | 33441 | 30446 |29148 | 22619 | 9287
Beef Calf purchases P11 12.17.18 1 calf - 3 82 92 99 86 56 59 70 | 144

? 2 2
\feaners sold 2 11 1 weaner 39 42 % iy 120 112 78 - - - -
(3 months old)
Vleaners sold P12 1 weaner - - - 3 10 18 37 32 - -
(6 months 0ld)
Store cattle sold P15 P17 1 beast - - - 3 10 21 47 47 53 70
(13 months old) ’
Beef Cattle slaughtered Pi4 P18 1 beast - - - - - - - G 35 75
(18-22 months 01d) ’
Hay purchased P20 1 bale 619 646 | 1326 | 1365 1344 | 1112 | 556 617 787 | 978
TOTAL NET REVEINUE 2 15538 14736 |14128 |11680 | 11287 {10489 |10458 (0358 [10287 |10264

T6T



PARAY

HIRIC SOLUTIONS — CASE FARI 3

BEEF FRICE IEVEL 5

(#1.50 per 100 1bs)

"Border" IMilk Price (cents per 1b.butterfat) 38.0| 33.9| 28.9| 28.5|27.0 |26.9 |[26.5 |26.1 | 25.2—b20.0
Activity ,
Activity Code Units
Milking cows P1 1 cow 102 102 101 98 04 85 81 64 33
Hilk Production PB 11b butterfat | 38168 | 36546 | 35911 | 34728 | 33441, | 50446 29148 | 22619 | 9287
Beef Calf Purchases P 1 calf — 82 92 99 86 56 59 70 144
11,12,17,18
Weaners sold P11 1 weaner 39 117 120 112 78 - - - -
(3 months o0ld)
Veaners sold P12 1 weaner - - 3 10 18 37 32 - -
(6 months) _
Store Cattle Sold P15 Pl'? 1 beast - - 3 10 21 47 47 - 53 70
(13 months 01d) 2
Beef Cgttle slaughtered P, P, . 1 beast . = = . & - 6| 35| 75
(18-22 months old) »
Hay purchased P2 0 1 bale 616 1326 1565 1344 1112 556 617 787 978
TOTAL NET REVENUE S 15757 14193 12367 |12152 11701 | 11669 | 11489 J11459 | 11248

6T



PARAETRIC SOLUTICHS - CASE TFARM 3

BEEF PRICE IEVEL 6

(23450 per 100 1bs)

"Border" 1filk Price (cents per 1b. butterfat)| 38.0| 37.3| 31.3| 30.2 | 50.0 | 29.7 | 29.0 | 28.8 | 27.0 | 21.9 4>
Activity Activity Units

Code
Milking cows Pl 1 cow 102 101 102 101 o8 85 81 64 39 -
111k Production P8 11b butter- | 58168 | 37609 | 36546 | 35911 | 34728 |30446 | 29143 | 22619 | 9287 -

fat ;
Beef Calf purchases P 1 calf - - 82 02 9 56 59 70 144 220
PHECORS0S £44.,49,17,18 & ,

Weaners sold PJ. i 1 weaner 39 32 117 120 112 - - - - -
(3 months old)
Weaners sold 1’12 1 weaner - - - 3 10 37 32 - - -
(6 months o0ld)
Store.Cattle sold Pis Pi? 1 beast - 6 - 3 10 47 47 53 70 87
(13 months old) ’
Beef Cattle slaughtered P14 P18 1 beast - - - - - - 6 35 75 116
(18-22 months o0ld) ’
Ilay purchased P20 1 bale 616 610 | 1326 | 1365 1344 | 556 617 787 978 | 1173
TOTAL INET REVENUE o4 15977 | 15706 |13454 |13053 12082 |12881 |12669 |12614 |[12226 |11761

G6T



PARAVEIRIC SOLUTIONS ~ CASE FPARIL 3

BEEF PRICE LEVEL 7
(225450 per 100 1bs)

"Border" 1ilk Price (cents per 1b. butterfat) 38,0 34.,3| 33,0] 32,3 | 31.1 | 30.1 | 26.3-}+>20.0
Activity Activity Units
Code

1filking cows Pl 1 cow 102 101 98 96 95 33 -
i1k Production P8 11b butterfat | 36406 35911 | 34728 | 33943 | 33444 0287 -
Beef Cglf purchases P11,12,1‘?,18 1 calf 88 92 99 104 105 144 220
Weaners sold I[-‘11 1 weaner 123 120 112 121 120 - -
(3 months 01ld)
Veaners sold P12 1 weaner - 3 10 2 - - -
(6 months 0ld)
Stare Cattle sold P15 P17 1 beast - 3 10 8 9 70 87
(13 months old) ’
Beef Cattle slaughtered Pl 4 P 18 1 beast - - - 5 7 75 116
(18-22 months) :
Hay purchased Pos 1 bale | 1391 1365 1344 | 1430 | 1438 978 | 1173
TOTAL NET REVENUE g 16397 15050 14585 | 145435 | 13936 13612 | 13265

76T





