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CHAPTER I
INTROD UCT ION

1,1, Motivation of the Study

This stuly stemmed initially from discussions between New Zealand
farmers concerning the economics of growing certain agricultural erops
for food processing. These discussions lead directly to one main problem
which meay be outlined within a fwo=fold objective namely:=-

(1) To determine the profitebility of growing green peas
for food processing, and

(2) To assess cost accounting and linear programming as
methods for farm management analysis.

Within their National Federation, growers of food processing crops
found the support and finance to conduct an economic investigation to
provide them with informetion concerning the costs associated with
producing their maincrop, peas. Further information was required in the
form of the extent of the price fall of peas in relation to existing
prices, which could be absorbed by growers before new production alterna=
tives would have to be considered as replacements for the pea crop. Ths
present study stems, then, from the felt needs of farmers producing peas
for processing.

Although the problem was one of national interest to growers, it
was realised that meaningful answers could only be derived for one
district at a time, The National Federation decided that the most
suitable area in which to conduct the investigation would be the Central
Hawlke's Bay area, one of the richest primary produeing districts of New
Zealand. At this stage, at the invitation of the Federation, the study
became the primary concern of the author,
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The investigation was directed primexily towards assisting growers
within Hawke's Bay to make better informed and more confident decisions
as to the place of peas within their respective farm management plans,
and to provide the Growers' Federation with actual and imputed costs of
growing peas and other crops under the conditions encountered in Heawke's
Bay. In other words information cbtained and analysed pertained solely
to the individual farm level, Macro-economic aspects such as outlets
avallable in overseas trading for processed foods and subsequent effects
on the possibility of inereasing cxop production in New Zealand, food
factory production trends, and long=term price changes were ignored.

Both cost accounting and linear programming were used to help study
the profitability of pea growing, At the outset, it was suspected that
the cost accounting results would not be as useful as those derived by
linear programming. In view of this, a concerted attempt was made to extract
as much information as possible from the cost accounting results to enable
a critical comparison of the two methods to be made. At the same tims, the
National Federation, and individual farmers, felt that they would "under-
stand" the cost accounting results, whereas they doubted if linear
programing results would be intelligible., The relative meaningfulness
of the results obtained in these two ways are discussed in the main body
of the thesis,

ls2, Chersoteristics of s Farm Survey

For both lineaxr programming and cost accounting, the only way to
obtain the relevent information was to talk to the farmers who were
growing peas in Central Hawke's Bay. It was not possible to gain the
information from any other source., This fact indicated the collection
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of information in the form of a series of interviews with farmers sbout
a particular menagement practice, a "farm swrvey" in fact. "Farm survey"
is here used in the sense of':

" esessthe term 'farm suwrvey,' is used to mean a series
of interviews with farmers to gain information about some

one management practice. Usually all interviews will be
conducted by the research worker himself and particular
attention will be paid to the way the farm practice has
fitted into each farmer's overall management system. In
short, the farm swvey is a proocedure for interviewing
farmers to test the hypothesis that a particular meanage=-
ment practice is profitable, At the same time, the research
worker attempts to define exactly what are the pre-conditions
necessary for success, and what associated changes are

necessary,."

The above quotation adequately summarizes the objective of the study
in relation to pea production in Hawke's Bay.

Thirty-five farmers were actually interviewed for the swrvey. As
the survey was done at the invitation of the New Zealand Vegetable and
Produce Growers Federation, the sample of farmers interviewed consisted
of 7%% Federation Members and 25/ Federation non-msxrbers.-?/ A1l the
interviews with farmers were conducted by the author, with information
being collected on a prepared gquestionnaire,

L:: AG%hﬂmm’uo
A brief summary of the contents of this Thesis now follows.

Chapter 2 deals with farm swrveys. The role of farm surveys in
farm management research, and a brief history of the development of
suveys and their basic forms is discussed. Chapter 3 is concerned
with some problems associated with designing the survey of Hawke's Bay

pea growers, and discusses in detail the selection of farms and their

1/ Candler, W.V.: "Produwtion Economics and Problems of Animal
Production." Prog. N.Z. Soec.An.Prod. 22 p.l42, 1962,

2/ The details of farm selection appear in (3.4 ).
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classification into the fowr main groups. Chapter 4 conclules Part I
with a detailed discussion of designing and pre-testing the
questionnaire.

Chapter 5 provides a critical analysis of cost accounting and
budgeting as tools for farm management research. This chapter sets out
an algebraic statement of the cost accounting convention which it is
hoped, will help to clarify much that has been written about this method
of analysis., The results of the cost accounting analysis appear in
Chapter 6, while Chapter 7 sets out the linsar programming model
together with the results obtained. The major points in these results
are also discussed. Chapter 8 provides the farmer's comments on the
linear programming results for his farm. These comments indicate that
the farmer felt that the linear programming model had adequately represented
his management problem, and hed produced meaningful, and even improved
farm plans which he would seriously consider adopting. Chapter 9 deals
with a camparison of the results obtained by cost accounting and linear
programming, and is followed by the Thesis sumary.



CHAPTER 2
FARM _SURVEYS

This chapter deals with three aspects of farm surveys. A brief
history of farm swrveys, surveys as a research technique, and the main
types of swrveys used in farm management research.

2. The of Farm nt .y

At the turn of the century, farm management research was in its
infancy. Investigators in this early period were starting from scratch.
They had no body of principles as exist today on which to work, The
pioneers in the American Iand Grant Colleges, and the United States
Department of Agriculture were people whose main interest centred on
the physicel and biological sciences, Agronomists of the day were perhaps
the first to realize the need for evaluating their own work in economic
terms. In order to obtain a practical approach to their problems they
turned to the farmers as one of the best sowrces of information on farm
management problems., The attitude at the beginning of the centwry is
Winthevuﬁlof(}.?.l’mnrz/

"0f all the men working in agriculture, the agronomists came
neayest to seeing the farm as a whole., It was not a long step
from erop rotations to eropping systems and from that to the farm
85 a Wholee eeee.. Ome distinet advantage (of agronomists
becoming interested in farm mansgement) was that it resulted in
the immediste adoption of the seientifiec rather than the
pholosophical method of procedure, In the early dsys econcmics

primerily philosophy rather than seience. The agronomists

1, This section relies heavily on "Fifty Years of Farm Management,"
H.C.}M. Case and D.B, Williams, University of Illinois Press, 1957.

2, "The Origin and Development of Ferm Economics in the United States,"
G.F. Werren, Jownal of Farm Eoonomies 14, No.l, pp. 6 = 7, 1932,



The work of these pioneers, although it had shortcomings, gave
farm management scientific standing., They carried out general purpose
stulies of farming systems to provide the facts and descriptions needed
in developing courses in farm management and to provide insight into at
least a few relationships. The stulies were generally of the whole
farm business and included only its broader features. Frimary
interest was in the question: "What are the ractices followed by
successful fermers?™ The answer to this question could, of course,
only be fully answered by the farmers themselves, Thus there were
three developments from this situations (i) The Carnell Cost Studdes,
(41) the Minmesota Cost-route Stuldes, and (1ii) the use of farm
account bocks,

2:1,1, Cornell Cost Stulies. In 1902 and 1903 Cornell University
ptﬂ:mm&t'oatuiicpynfmtaonpmﬂtryfm'hiahiminmtho
nature of the work then in progress as well as foreshadowed the importance
of these studies in the later development of the swrvey method at Cornell.
These early cost stulies indicated large variations in the costs
associated with the production of a particular activity on several different
farms, The variations in costs induwoed a shift in emphasis to the type of
stulies in which attention is coneentrated on the causes of the variatioms
in costs, The early Cormell stulies of the cost of prodwing a simple
product were an indication that more detailed records were required for
accurate analysis, and emphasized the need to recognise farming as a business.
They wexre, however, the beginning of the development of faym management
investigations., Further mention will be made of the work at Cormell in
the development of the swrvey method (2.1.4).

3« The two stulies reported in: "Co-operative Experiments in the Cost
mhdﬂu:: H.H, I:l.ng, New York, Cornell Agricultursal Experiment
S Bulletin 204, 1902.

%’g.s u.g, New !on:, mtml mumﬁ
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2,152, Minmesota Costeroute Stulies. In 1906 the era of cost
studies began in earnest. This was the begimnning of the cost-reute
studies initiated when the Mimmescta Agricultural Experiment Station
ard the U,8,D.A. published jointly the results of stulies of "The
Cost of Producing Farm Products," as reported in the Minnesota
Agricultural Experiment Station Bulletin 97, 1906.y The mein aims
of this study were "(i) %o supply many averages which the fazmer
rerely secures from his own business, as costs per acre of various
labowr operations, and cost of producing field erop products and
livestook products; (ii) to secure the data necessary to supplement
the records of experiments in crop rotations made by experiment
stations, that the net profits from the various rotations be compared;
(i4ii) to determine and compare the net profits in various systems of
present day (1906) agriculture and (iv) to collect maps of aetual
suwrveys from many farms to be used in working out examples of
re-organized field plans with systematic orop rotations."

As distinguished from stulies showing the gost of producing a
single produst, costeroute stuiies attempted to allocate all costs
involved in operating the farm as a unit. The aim, as emphasized in
the Bulletin, was to establish farming as a business, Cost of
production stulies as reported in Bulletin 97 were said to be "the
basis from which all stuly of methods should be made in agriculture
as well as in other industries."” This type of statement set the
standaxd for meny cost of production stulies in the years to follow,

The improvement of methods of collseting and interpreting cost data
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and of determining desirable practices, constituted a major goal for
workers in farm management.

The field method employed in collecting statistics on the business
of farming consisted principelly of what came to be known as the "cost-
route method." Initially (1902) this method imvolved a "woute" of up
to fifteen farms. "Route Statisticians® interviewed each farmer daily
throughout the entire year collecting information on labows usage, and
at less frequent intervals - each fortnight - collecting further infor-
mation on stock foods used, milk yields etec.

In 1904 a departure was made from the plan first inaugurated. The
nuber of farms on each route was reduwed from fifteen to eight, The
route statisticians boarded at each of the eight farms three days each
monthe All farms were visited each day to obtain the labowr record for
the previous day, while the remainder of the information was collected
during the three days = thirty-six deys at each farm during the year =
the route statistician lived at the faxm, By developing a thorough
procedure for data colleetion, it was possible $o record all costs and
to allocate them to one or more of the final products. The presentation
of results of this nature was a great advance, DBut later studies and
experience showed the limitations of the use which can be mde of infor-
mtiondthistypo.y

The demand for increased ascuracy in information relating te
agricultural production led to the costeroute method. The method of
recording data achieved the details and accuragy required in the infore
mation. However, a complete integration of the cost data and farm

5. Even absolute seccuracy as to actual expenditure does not solve the
problem of how to allocate fixed costs to individual products,
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management principles was not achieved, One of the main limitations

of the cost-route method was the expense in both finance and time.

2,1.3, PFarm Account Books. Through the work of the U.S.D.A.
the period 1911 - 1920 saw the work with farm records develop into
orw of the most important methods of securing data from farms., The
main idea was to secure regular and general collection of information
for demonstration work, Information was recorded by farmers in various
forms of account books supplied by the U.,S.D.A. The particular purpose
for which the records were to be kept determined the system adopted.
Simplieity of recording was the key factor. Yet detailed records from
which a reasonably complete analysis could be prepared but which would
require less time than the costeroute method,were provided. Records
from farm account bocks were regarded as being far more accurate than farm
survey records by farmers and extension workers of 1916. Thus farmers
were reluctant to accept reccmmendations based on swrvey records,
because they held that these records included too many estimates in
the form of orop and livestock inventories to be reliable.

In 1916 the College of Agriculture at the University of Illinois
prepared a "Farm Account Book"™ which was the development of a new system
of farm accounting acceptable to farmers. Earlier attempts to encourage
the use of account books among farmers had depended for success on close
supervision, The Illinois book provided for classification of expenses
and farm enterprise analyses. Thus, although there had been account
books in use as part of research programs, the work at Illinois marked
the begimning of a ferm accounting service designed for practical use by
the farmer and for ease in complete farm analysis. Previously, there had
been little emphasis on classification of receipts and expenses for ease



and accuracy of analysis,

The success of the record bock depended on its acceptance by
farmers. This was achieved because supervision was provided by workers
on the extension staff when it became obvious that this was necessary.
For example farmers who used the books, were first shown how to start
keeping records, were visited once during the year by the extension
officer, and at the end of the year the farmers were invited to
convenient centres for demonstrationson closing the books, Thus the
method used in farm management extension work in Illinois was established.
It consisted of (i) helping groups of ten to forty farmers start their
records at the beginning of the yeary (ii) visiting each individually
on his farm to check the recordsduring the year; and (iii) assisting
them in closing the records at the end of the year, By means of the
farm account book, the farmer was assisted by extension officers to
caleulate simple analytical measures of the farm business,

The regulsr and general collection of inferwation in the faxm
agcount books was used for farm demonstration purposes, D‘.anrné/ N
illustrated the emphasis placed on keeping records in farm account books
in relation to the colleetion of suvrvey information in 1919:

“Many of the earlier swurveys received what might be termed
skeleton figures or only those of the more importent receipts,
expenses and inventories, and for the use for which they were
desiyed they were as good as any. Today (1919) it is
importeant to use business analysis data not only in the texms
of an average for a large group of farms, but as a study of the
individual variations affecting any particular phase of the

business. The data must, therefore, be in complete enough form
o enable the proper interpretation of ths yesulis of each farm,"

6. "Farm Business Analysis Stulies", WM, Dixon, Journal of Farm
Economics 2, FNo., 2, pe 89, 1920.
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Thus the early swvey phase of farm management work had aroused the
farmers' interest, and was regarded as the prelude to keeping more care-
ful records as a basis for analyzing farm organization and operations.
The emphasis had shifted to the aim of getting detailed coxrrect records
for increased acouwracy in analysis. Both farm account books and the
cost-route stulies were the main methods for achieving this type of infor-
mation, The research program in Illinois consisted of testing methods of
reaching large numbers of farmers and enlisting their interest in keeping
accounts, giving fermers the necessary direction to ensure the completion
of records, and working out practical methods of analysis which would
enable farmers to evaluate the records they had kept.

2¢el.khe The Swrvey Method. One of the obvious problems in farm
management research is how to obtain information at reasoneble cost. The
"gcost-route" cnsured accwracy at high cost, The farm account books
prepared by the Land Gramt Colleges was a less erpensive method, but a
certain amount of supervision of farmers was still required. Thus in order
to reduwe the costs of cbtaining infoarmation Cornell developed the swrvey
method, "Survey" as used here, implied only one meeting of the researech
worker with the farmer on his farm in order to secure data, Studies
employing the swrvey method usually included a relatively large number of
fagms,

Worlcars at Cornell prior to 1911 became interested in secwring data
from actual farms, but were at first concerned with less complete studies
than those which later came to be known as farm management surveys. From
a swrvey method embracing a purely technical study of agricultural
production, there gradually evolved the farm management survey as adopted
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at Cornell, The swvey provided a method of securing cost data;
although not always complete, it included the items of information
most relevant to the farm management decisions made on tam-J/

The farm swrvey, including the productive and financial organi-
sation of the entire farm, was a relatively quick means of securing
data fram a considerable number of farms. It provided a good means
of showing the range in conditions found on farms. Although the
suxveys failed to convince farmers of their accuracy, they were useful
in emphasiging differences between famy

By 1911 farm management swrveys and cost of production studies
were the two leading types of research, This early period had established
the nsed for relisble empirical deta to be secured in suffiecient detail
to analyse the economics of farm operatiomns. Working at Cornell,

G.F, Warren devoted his time to improving the swxvey method as a farm

7« That is, the survey could hope to callect the information actually
used by farmers to make decisions. It could not obtain information
which had neither been recorded nor remembered.

8. The change in emphasis from survey results to farm account book
records about 1916, was in a sense, a retwrn to the consideration
of the problems of the individual farm. The work of G.F. Warren
at Cormell, and the popularity of the swrvey method had stressed
the for the facts concerning the farming situation, but the
enphasis had been on average results. The original cost-route

stulies had focused on the individual farm and its problems.

The re-emphasis of the individusl farm, encouraged by the farm

account boaks, was in part, a reflection of the need for a

technique to provide data that farmers would accept as applicable

to their om farm problems, In a sense, the new emphasis was a

forerumer to the buigeting technique which was to achieve

considerable populayity in the twenties.
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management technique. Warren's approach and insight into the
possibilities of the swmxvey method are illustrated in the Cornsll
Btﬂletin}hh-y

The underlying principles of the swrvey method as Warren
considered them are:-

(1) "Pirst find out the facts about farm conditions and farm
practice,.”

(4i) "Find out the usual conditions. After this information is
obtained it is possible to stuly the more successful and less success-
ful with intelligence «cesevese If one does not know the normal, and
the usual variations from that normal, he is more likely te attribute
the success or the failwre of a farm to the wrong than to the right

cause."

(iii) "Some facts can be determined only by stulying farms, eeeee.
eessssDecause the facts exist on the farms and nowhere else."

(iv) "Survey methods are often the cheapest.”

(v) "When large numbers of records arve used (e.g. up to 1000) the
average will be more accurate than the individual recordse. ccecceceoIf wo

kept the most agccurate cost asccounts on 50 farms, the results would be much
less reliasble than swrvey figures from 1000 farms."

(vi) *The ecourscy (of survey records) depends primerily on the
person who asks the questions.®™ Warren then defines several factors
necessary for suecess in & swvey:

(vii) ™efine the ocbjective of the survey."®

(viii) "Too much should not be attempted, Before starting survey
work, one should deeide on the absolutely essential facts that he desives
to obtain, He should be very slow to add any other points."

9. " Agricultursl Swrvey$" G.F. Warren, Cornell Agricultural Experiment
Station, Bulletin 311., 19%;.



Ll

(ix) "Every record should be completely f£illed."

(x) "The year for which data are obtained should be a noymal
year, or should be obtained for several years if possible."

(xi) "Number of records necessary:=- 1000 records are a good
nurber for use, In some cases 500 will do."

(xii) "Questions should be asked in terms in which the farmer
thinks,"

Warren then concludes Bulletin 3;1.. with some comments on analysing
the data:-

(xiii) "Sort by the cause, not by the effect.” Thus if labour
income is used as a measure of earnings, it should not be used to
separate farms into groups; rather the farms should be sorted on the
basis of the causal factor (e.g. soil type), so the influence of that
factor on income may be studied.

(xiv) "In every tabulation one must see that differences are not
duve to some other correlated factor." Warren found that ferms sorted
on the basis of the nuber of work horses showed signilicant differences
between groups, but those sorted on a farmesize basis showed a correlation
between farmesize and work horses per farm. "One should always lock for
and consider the effect of such 'invisible varisbles.'™

(xv) "Publication of leest changeable data." Data should be
published in terms of physiecal quantities so as to remain epplicable when
prices changes

Thus Warren was basically coneerned with handling large numbers of
farms in order to reduce the variability between farms. He argued that
given a large enough sample, averages eould be used as the basis for
relisble conclusions. He was also concerned with causal relationships
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within the pattern of farming. Most of the analyses he presented were
based on the crosse-classification procedure, whereby averages of one
variable were worked out for different groups of farms classified on
the basis of another veriable. !'oreampleinomofhiashﬂhum/
comparisons of the labowr income of tenants and owners were made, then
the relatlonship between capital invested and labowr income was presented.
But no attempt was made to desoribe the variability of data around the
mean of each group. The general approach, however, was a "break through"
in data handling, From 1911 to 1920 impetus was given towaxds consider-
ation of the organizaticn of resources and selection of suitable enter-
prises as the basis for determining a satisfactory farm management
systeme Since this time, farm swrveys have become a routine technique
in farm management research.

During the development phase of swrveys, cost of producticn studies
covering the entire famm business continued to have an important place in
farm management research. The cost-routes established in Minnescta were
continued as & major line of research until the outbreak of the First World
Ware Even after this time, cost-route stulies were carried cut, but the
number of farms supervised by one fieldsman was increased from 12 to 60 at
an approximate cost of 200 to ¥300 per farms In 1948 a new system of
rotating the geographical erea for the costeroutes was introduced in
Illinois, The plan was to shift the cost-route every two years to a new
type of farming area.

The eollection and application of data pertaining to farm mansgement
seoured by the cost-routs, the swrvey and the farm account book used in

10. "An Agricultural Swxvey," G.F. Warren, K.C., ILivermore et.al.,
Cornell Agricultural Experiment Station Bulletin 295, 1911.
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actual farm organisation and operation in the United States, has been
one of the major contributions to farm mansagement research over the
past sixty years.

Over the lest fifty years work in the field of agricultural
economics was also being developed in Great Britain, Famm costing
stulies, and comparisons of farm costs were being carried out by the
Institute for Reseerch in Agricultural Economics, Oxford (now known as
the Agricultural Economic Research Institute) prior to 19_20.9/ As a
result of experiments in agricultural costing, and of the need for
regulating prices, the Government of 1913 set up a national costing
organisation, This was short-lived, but when it disappeared the system
of providing esonomic edvisory services for fermers began. ‘

"Between 1920 and 1939 the Instituile for Research in

Agricultural Econamics, and the Provincial Department of

Agricultural Economies at mary British Universities had

proved to a large number of farmers the practical value

of finaneial recording and accounting in many forms." 12/

Records were obtained by the farm mansgement swrvey method in the fomrm
of general finaneial accounts, cost accounts of all enterprises within
the farm, and in the form of recoxds of costs of single enterprises.
Individual and collective results of these systems of financial recording
were analysed ard returned to farmers both individually and collectively.
One of the main sims of the Provincial Agricultural Economics Service has
been to foster the stuly of the prineciples of farm management and to
disgeiminate economic and financial information to farmers.

The present day Provineial Agricultural Economics Sexviee in England

and Wales is the descendent of the pre-war Provincial Advisory Service

11. '"Ferming Costs,” C.S. Orwin, Oxford University Press, 1920.

12, This statement is taken from "Paxm Accounts”, F.S. Bray and
C.V. Dawe, Oxford University Press, 1948.
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Mﬁmmmityacmmmdmimmy The rest of the
Provincial Advisory Service was absorbed into the National Agricultural
Advisory Service when the latter was established in 1946. The Agricultural
Economists however, remained in the employ of the Universities. One reason
for this is that the provineial economists are responsible for the
collection (by farm surveys) and analysis of financial and economic data
from farms, For example, some 2,500 farmers meke their asocounts available
to the P,A.E.S. by co-operating in the 'Farm Management Survey' which gives
a pletuwre of the rclative profitability of different types and sizes of
farms, This information is congidered in the amual Govermment agricultural
price review, The increasing concern of the British Govermment with more
economie production in agriculture, led the Ministwy of Agriculture, Fisheries
and Food in 1950 to inaugurate a scheme whereby its own advisory servioce,
NoA.A.S. could call upon the Provincial Agricultural Bconcmics Service
operated by the Universities, for assistance in giving advice to farmers on
their management problems.
The orgamisation of British agricultural economic services have been
primaxrily concerned with collection of farm information by the swrvey methoed
for govermmental policy and price decisions. This general situation has led
toﬁleﬁtnlopmntmﬁwdhmm.-w

The history of farm
swrveys may be summariszed as follows:-

1902 = The first of the Cernell Cost Stuliss

1906 « The cost=route studies initiated by the U.8.D.A. and

Minnesota University were gaining popularity.

15, Thess gomments sbout the P,A.E.8, have been made with reference to
*The Ministry of Agriculture, Fisheries and Food,® Sir John Winnifyrith,
New Whitehall Series No. 11, p.217, George Allen and Unwin Ltd,

. A eriticism of the farm standards approach in "Farm Standards

Theory of Froduction Econcmies,” W.V. Candler and D,
owrnal of Agricultural Egonomies. 15. No. 2. ».282. Decenber "

iy
Fek
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1911 « Farm manasgement swveys and cost of production studies
were the two leading types of research.
1914 « PF,G. Varren published "Agriculturel Surveys" and formu=
lated the basic ideas of swrveys.
1916 = Emphesis hed shifted from survey results to results of
farm account books.
1917 - The first British cost stulies.
From 1920 « Farm swrveys gained popularity in the United States,
but cost-routes and farm eccount books still used.
U.S. emphasis directed towards determining "methodologies”
for farm management research.
British development of farm record collection by farm
surveys.
Fram 1945 « DBritish development of farm standards approsch.

2, Parm S .

Sample surveys have became an accepted method for collecting infor-
mation relating to farm management problems, and are now used routinely.
No other method can replace the swrvey when some sorts of information are
required about farming practices.

G.F. Warren established the swvey method as a means of secwuring a
great deal of information on the agricultural organisation and prectices in
a particular area., However, many workers saw in the methed, a means of
cbtaining data required to answer specific questions of more limited
scope; and the term "swvey" has since come to have this more specifie

meening 29 As for back as 1919, Billings® foreshadowed this trend

15. Refer to the definition of swxvey quoted from Cendler in Chapter I
of this Thesis. : -

16. "President's Address," G.A. Billings, Jownal of Farm Econemics I,
No. 1' Pe “. 1919.
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towards specialized swrveys when he said:-

"Farm management surveys provide a besis for analysing
systems of farm organization and the results from certain
operations, Farm practice stulies, on the other hand, will
show the methods employed and why certain results are
obtained."

The great use of the survey method from 1910 to 1930 led almost
inadvertantly to eonsideration of less extensive, more specific studies,
for which surveys are better suited. Investigators using the method,

found themselves campelled to narrow the range of problems included in
a single survey study. The earlier, gensral descriptive survey gave
way to more purposeful swrveys directed towards particular problems.
Farm suxveys may, therefore, be general in their approach or be of
the "special purpose” type.

The general type of survey usually takes the form of the "census
approach" to gain general information such as class and size of farm
etc. These are usually routine swveys with the information being
collected on a prepared questionnaire.

The "special purpose" swxvey however, is designed to provide infor-
mation on a specific problem. Problems arising in this category concern
for example, high stocking rate per acre, high rate of fertilizer usage,
the develomment of hill country sheep farms, and forestry versus dairy
farming on sand country to mention just a few. Information for such
ltmlisuuﬂhcolleatdmalwmm.y/

The distinction between these two approaches has been mede by
Sehapperid when he dsfined "Emmeretive® anl "Interview® Surveys.

17. The distinotion between a questiomnaire ani a survey scheduls is
given in Chapter k.

18, "Uses and Iimitations of Farm Swrveys," H.P. Schapper, Review of
Marketing end Agricultural Economics, 25, Nos. 1 ard 2, p. 51, 1957.
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"Huch of the available data on farming is enumerative data
which has been collected because of practical or legal requirements,

and which is not related to any specifiec resesrch objective. The

role of surveys in ferm management end economic research is

basically to supplement this data and to obtain information
specifically related to research cbjectives. Such swrveys are
usually sample surveys rather than whole population swveys.”

Thus the two types of swrveys defined by Schapper are:-

2:2,1, Emmeretive Swveys. The majority of ferm surveys have been
of this type. The data collected is mainly quantitative and the results
are presented as simple frequency distributions, with or without "relation-
ships,” Such a swrvey consists essentially of the collection of farm
records, either by mail questiommaire or by visits, and it does not
require a technical agricultwralist to conduct the visist.

Emumerative surveys generally teke one of the following forms:=-

(1) Cost of production surveys.

(i1) Parm business surveys

(111) Resource productivity swuxveys.

(iv) Swveys to investigate social conditibns on farms.

(v) Swrveys o discover aspects of farming needing

investigation.

The gensral intention behind most of these swrveys is to provide
guides to action on individual farms for farmers. This approash of using
an emumerative survey however, imvolves the stanlaxds approach which has
mwamwmmmy The use of the swvey
results in this manner could be eriticized on several grounds. Between
farm differences in the quantity of resowrces and subjective aspects such

as farmer attitule are wsually ignored in the swrvey, and in the analysis

19. "Farm Standards and the The of Prodwction," W.V. Candler and
D. Sargent, Journal of tural Economics, 15, No. 2, 1962.
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of date, sttepts are often mede to single out the effect on output of

a single factor, when in fact there is usually a high and unknown
correlation between most of the factors that contribute to that output,
Such analyscs often show a high correlation between for example, high
profits and high stooking rates. The important aspect, that of how the
farmer can uchisve high stocking rates amd how this relates to other
factors is usually unanswered.

Possibly the main use of such swveys is to provide simple
descriptive material on fasming and to indicate where fwrther detailed
reseaxrch is needed.

22,2, Interview Swryeys. The interview swrvey is basically a |
means of testing o hypothesis, end involves the collection of both |
quantitative and subjective data. It makes possible the integration of
information collected from individuals into the stuly of aggregate data.

The usefulness of aggregate data in the analysis of farm incoms variability
and resource allocation, and the limitations of such analysis, has been
MWEWMM

As the name, interview swrvey, implies, the information is collected
by a series of interviews with farmers, and because of the subjective
nature of much of the data sought, a high degree of interviewing skill and
sgricultural training is needed. It is usually essential that the research
worker does the swvey work himself,

Such swveys are more lilkely to lead to an understanding of differences
in farming performence and hemce to a formulation of useful recomendations

20, "The Usefulmess of Aggregated Data in the Analysis of Farm Income
Variability and Resource Allocation,” LM, Eisgmiber anl L8, Schuman,
Jowrnal of Farm Eeonomics, 45, Ne. 3, p. 587, 1963.
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for farmers. In particular this type of swrvey allows the economic and
non-economic aspects of the "gap" between optimm and actual use of farm
resources to be investigated and is essential to the analysis of the
impact of new technology.

The interview~type swrvey has several quite serious limitations.
While the basis for such a swvey is a hypethesis, it may not be
possible to start with a well defined hypothesis, particularly in
exploratory studies. Dwuring the cowrse of the stuly new and unforeseen
implications mey arise necessitating a change in the hypothesis and the
questions to be asked. There is a danger of interview bias which ean
lead to question bias and response bias, There mey be difficulties in
getting reliable confidential data and in measuring or assessing
subjective attitudes.

In view of these limitations it would appear that the reliability
and value of the results will largely depend on the training and skill
of the interviewer. Certainly, the results cbtained cannot be diverced
from "interviewer effects.™ All these surveys will rely to scme extent
on the existence of individual farm recoxds, and the paucity of such
records can be a severe limitation. This is particularly the case with
studies which attempt to go beyond the current farming year. While it
is not suggested that the farwer should keep sufficient records to
satisfy the possible future requirements of research workers, there is
scope for the improvement and staniardisaetion of farm records. The most
effective way of doing this would probably be through a standard system
of faxm ageounts. Farmers who become actively interested in their farm
28 2 Dusiness proposition (as instanced for example by farm improvement
club members) tend to have greater interest in farm recording. These
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records, although primarily for the use and interest of the individual
farmer and his adviser, are likely to contain much of the information
required by the research worker.

2.3, Spe1] Semple SwveysZ/

The modern trend in special purpose surveys would appear to be
towards the selection of a amall numbers of farms. Treined agriculturalists
caxrry out intensive interviews with the farmers to collect information and
form a subjective judgement on each farm system.

This kind of swvey is particularly appropriate for dealing with
problems concerning the effects of changed technology or the success of a
new practices at the farm level., Problems arising from this source
concern, for example, high stocking rate per acre, high rates of fertiliser
usage and the development of hill country sheep farms, to name only three.

The small sample is particularly important when analysing the infore
mation., For a small sample (say 30 farms) the interviewer should be able
to visualize the farmer and the farm in his mind's eye as he extracts the
information, and more importently when he is drewing conclusions from the
results. Intensive interviewing of a small nunber of farms means that the
interviewer gets to know the farmer and the farm. During the interview he
should walk round the farm with the fermer, This alome helps the farmer to
recollect special problems with greater clarity whem he can actually see the
peddock where a problem was encountered. Thus because of the intensity of
the interview, and his agricultural training, the interviewer is sble to
provide a great deal of subjective juigement sbout specific problems, in

2l. The discussion on small sample suwrveys has been compiled with reference
to "Produstion Economies and Problems of Animel Produstiom,”
w.V. m Proceedings of the N.Z. Socisty of Animal Productien,
g,p. m,mmmnﬂam&mm
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eddition to the information recorded on the questionnaire. The fasct that
the research worker can visualize the farm, with its layout, topography,
main soi] types, and other special physical features; and knows the
farmer - what his attituie is, how old he is, and knows at least something
of the social conmditions of the family - ensbles him to meke a subjective
Judgement of how the farmer has achieved success, or where he has gone
wrong. In many cases it would be difficult to know why a farmer had mede
a misteke in his menagement system without sems subjective assessment of
his situation,

These small sample swveys involve much more in the way of subjective
judgement than Warren would allow. For example Warren lta:hny/

"Usually results are not based on opinions but
on figures."

At the seme time, the small sample sise allows the research worker to
meke subjective corrections for any individual pecularities in farming
practice encountered, Warren relied on his large sample sise to "swamp" any
unusual practices., Further, the intensive interview should allow the
investigator to become eware of any commonly associated practices, and hence
to identify Varrven's "hidden variables.”

The subjective nature of small swveys places an upper limit on the
muber of farms that ons person can work with, In most cases special
purpose surveys would involve not more than thirty farms, This is, of
course, in direct contrast to Warren's large sise samples where he required
up to 1000 farms. Warren's philesephy for using such large nuwbers relied
on the size of sample to aversge out the effects of peculiarities encountered
on same fayms. Recently, the trvend has been to argue for a small mmber of

22, "Agricultural Surveys," G.!.'m. Correll Agricultural Experiment
Statien, mun.'.p. Pe 423, 19L%.
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farms, where the research worker is able to visualige them clearly,
and maks subjective adjustments for any peculiarities. This aspect
involves an element of purposive sampling, but in small samples
research workers are willing to have a portion of the sample as
pwposive, This enables them to reject g priori farms which for ome
reason or ancother are regarded as being unsuiteble. In some cases,
as where a new farm practice is being stulled, the small sample may,
nevertheless represent a ocensus of the people who are relevant to a
perticular problem,

The element of purposive sampling mey introduce bias in the results
of the swrvey. The absence of farm reccxds, which tends to characterise
"below average" managers may, however, meke it quite impossible to remove
much of this bias. Detailed information is usually required for special
purpose swurveys, hence collection of records will be sought from farmers
who have them. The selected farmers, therefore, may be "above average",
but good information will be collected. On the other hand it is
extremely difficult to obtain good information from farmers who do not
keep good records.

In the author's experience, it has been notable that "good" farmers
oenly keep records which they use regularly. Some farmers who have been
asked by Farm Advisory Officers to keep records of all financial trans-
actions and lsbowr inmvelved in every farm operation have found the task
overburdening, Many of these records have also proved $o be quite useless
as aids to the farmer for improving his menagement system,

e D memmn
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CHAPTER 3

Chapter I, section (1.2) presented a broad outline of the survey.
The intention of this Chapter will be to present details of the design
of the survey with emphasis on farm selection and farm classification.
Choosing the survey area and the time pericd to which information should
be related, will also be discussed.

3ele Cholce of the Swrvey Aves

This stuly was designed to determine the profitability of growing
peas for processing., Several districts in New Zealand, e.g. Nelson,
Marlborough, Canterbury, Auckland and Hawke's Bay, produce this orop.
Distances between these districts and dissimilarities of local conditions
made it obvious that within the restrictions of time and finance available
to complete the study, one district only could be surveyed, Further,
because swrvey results applying to one district cannot be applied at all
satisfactorily to other districts, the question arose as to which of the
main pea growing areas should be chosen.

Hawke's Bay had the triple advantage of being the largest process pea
growing area in New Zealand, prodweing approximately 7.000%9-1' year
relative to a New Zealand total of wﬂlvuammrvwm,
of being relatively accessible from Palmerston North, and of having a
relatively uniform soil type and climate. Given the necessity to choose
one area for the swrvey, it was seen that Hawke's Bay would provide the

1. "Annual Report and Hastings Booklet 1962-63." Hastings Chamber of
Commerce (Iu-), Hastings, 1963.

2, Cealculated from infoymation in the "New Zealand Official Year Book
m}‘;'liwxgm Govermment Depertment of Statisties, Wellington,
Pe .
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most useful information at a given cost. Accordingly Hawke's Bay was
suggested as the survey area to the National Vegetsble Growers' Federation.
The National Federation were able to obtain the co-operation of the local
Hawke's Bay Vegetable Growers' Association. Figure 3.l. is a map showing
the boundaries of the survey area, together with the location of the farms

surveyed.

2 the od for which ) be

The minimm meaningful period for which swrvey data could be cocllected
is a year. At the same time any one year may be seen to be aatypical. These
pod.ntlhﬂ.bunu;pmeedby‘!mg:y

"Because farming is seasonal, information for a fam

swrvey should cuver a whole year in order to include a

complete sequence of operations, It should be the most recent

year, for its business transactions and cther are

still fresh in the farmer's memory., Moreover, the investigation

must determine to what extent the information for the particular

year represents normal or average conditioms, particularly for

exrop yields, animal production and price levels, It is necessary

to determine the extent to which the conditions in a particular

year differ from those of normal years in oxder to avoid drawing

conclusions based on abnormal conditions."

To help meke some allowance for between season variasbility, relevant data
was collected for the three seasons 1959-60, 1960-61 and 1961-62, Prices for
the major crops incluling peas over these periods had remained relatively
stable, Further, seasons 1959~60 and 1960-61 were quoted by farmers as
being climatically "normal" or "average" seasons. Although, however, the
1961-62 season was climatically aatypical of the distriet because of an
extremely wet winter followed by a long summer drcught, crop yields were not

greatly effected.

3+ "Methods of Farm Investigatioms,” W.Y. Yang, F.A.0, Agricultural
Development Paper No. 64, p. 10, F.A.0., Rome, 1958.
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The interviews took place at the end of the 1961-62 vegetable crop
growing season, namely in February and March 1962, Consequently the pro-
duction requirements and costs and prices for growing crops in 1961-62 were
still fresh in each farmer's memory. This in turn, enabled them to clearly
remember similar information for crops grewn in the previous two seasons.
This factor was a veluable contribution to the farmer's ability to answer
questions, especially in cases where few farm records were kept.

Originally it was intended that each season's data would be analysed
separately, and finally the average of the three seasons' data for each
ferm would be analysed., But because of the time involved, analysis of the
separate seasons was not carried through to completion. Thus the costs and
prices presented in the cost accounting results in Chapter 6, and used in
the linesar program in Chapter 7, were the average costs and prices derived
from the three seasons.

The questionnaire (Appendix A) made provision for collection of data
on actual farm management performances, as well as for data on what farmers
thought were "average" or "normal" management performances. After a comparison
of these two situations, tallking to farmers, and assessing the results of
the survey, the author has the strong conviction that within the variations
of prices from year to year the results obtained from the average of three
seasons' data closely resemble the true average conditions of Central Hawke's

Bay.

dsds The FProblem of Sampling
It was obviowsly impossible to interview all growers of peas in Hawke's

Bay, hence some sort of sampling procedure was necessary. The diversity of
farming systems in Hawke's Bay meant that it was first necessary to determine
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the main types of ferming which produced peas, Knowing these systems, the
sample could be "stratified" tc ensure that the results of the study would
not be biased by one or more particular types of farming, Information on
farming systems was gained from Department of Agriculture Farm Advisory
Officers in Hastings, Iecturersin Farm Management at Massey University of
Manawatu and from two well-known, established and "good" farmers in Hawke's
Bay. The latter two "good" farmers were interviewed in a pilot survey designed
to test the questiomnaire and gain general background infeormation on farming
in the Hawke's Bay area. Other people who would have been able to give a
valusble assessment of the types of farming in the district, but who were not
contacted prior to the survey being conducted, were Advisory Officers of the
food processing factories, the Secretary of the Hastings Chamber of Commerce
(whose organisation produce an Annual Report of primary production in Heawke's
Bay) and stock and station agents. The people who were approached, indicated
four main types of farming systems which included peas as a major enterprise.

It was, therefore, desirable that the sample should include farmers from
each of these four main groups. The main question then raised was how many?
The author knows of no statistical criterion that can be derived for the size
of sample for this type of swrvey beyond the common sense criterion that the
research worker must relate his selection to the objective of the stuly, and
at the same time bear in mind the resowrces at his disposal, Four farms from
each type of farming system was decided upon semewhat arbitrarily as the
minimum number which should be used to draw conclusions from the cost
accounting results.

The upper limit for each group was more difficult to define. One
criterion is to inclule farmers up to the point where the research worker
feels that no new information is being derived. This point, however, is
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impossible to determine in advance, and so the criterion, although ideally
perhaps the most reasonable one, is, practically, not very helpful. Six

or seven farms from each group would seem to be the optimum number which

can adsquately be handled by one person, This is "optimm" in the author's
opinion, in the sense that though a greater number of interviews could be
conducted, they would necessarily be less thorough. For linear programming,
and indeed for cost accounting, it is essential that the reseaxrch worker have
a thorough understanding of the physical realities represented by his figures.
To recall the physical peculiarities of much more than thirty mixed cropping
farms would require a better memory than the author can claim, Within any
particular farming pattern, this nuber of farms gives room for a fair spread
of farming practices, and provides reasonable "replication" of the information
sbout any one famming practice, Any number in excess of seven farms only adds
to the camputational burden without making any further major contribution to
the results. In fact the number of farms selected coincided with the criterion
of ceasing famm interviews when no new information was being gathered, but there
was no knowing that this would be the case at the time of farm selection.

of Farms

As this survey was done at the invitation of the New Zealand Vegetable
and Produce Growers' Federation, they were able to provide a large nuber of
farmers willing to co=operate in the swrvey. Accordingly, it was intended that
the sample of farmers interviewed consist of 75% Federation Members anmd 25%
PFederation non-Menbers. The non-menbers being included in an effort to deflect
any marked differences which might make Federation members satypical of pea
growers in the area. The main difference indicated in the results was that
markedly worse records were cbtainable from the raniomly selected Federation
non-dembers. This was due in part to the fact that the Fedsration sample of
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farmers to be interviewed was actually nominated by the Executive Commitiee of
the Hastings Association of Vegetable Growers. Having determined the mumbers
to be interviewed, the 79% proportion of total survey sample chosen by the
Federation were selected sccording to (i) whether the farmer was "typical™ of
the group he represemted, (ii) whether he eould provide access to good farm
records, and (iii) whether he wes willing to billet and transport the inter-
viewer during the swvey period. On these grounds the Federation Mambers mey
not actually have provided a true representation of the growers of peas because
of the very nature of their selection. In short, they were not a randomly
selected groupe As opposed to this, the Federation non-lembers were randomly
selected by the author from factory suppliess lists.

However, as previously mentioned, the only major difference noted between
the two groups of farmers was in the types of records kept. There was no other
major aspect which suggested that any farmer was markedlya stypical of the cless
of farming system which he represented, Hence the "purposive" selection of
Federation lembers on the points as listed above does not appear to have intro-
duced any obvious bias. Further, where the objective is directed towards
studying reasonebly general farming patterns, and especially towards one
perticular farming practice (namely pea growing) which is known to involve
standaxd procedures with no new technological changes, then there does not seem
to be any strong case a priori for stulying a farmer who is known in advance to
be aatypical of his group. Thus farmers operating under umusual circumstances
were avoided in the swrvey.

The faxmers selected for the survey were drawn fram all farmers in Hawke's
Bay who incorporated peas for food processing in their respective farm manage-
ment plans. A farmer was recognised as a grower of peas provided he conformed
to the following definitions-
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"A grower of peas for processing, is any farmer who

has suitable land for the erop, and who has cbtained a

oon‘l:nottog:waspocif screage of not leas than

five acres of green peas,"

In addition to this definition, the farmer had to comply with ecertain
conditions as laid down by the factories, It is customeaxry for the factery
tos@p]yﬂnnﬂotydsudsm,madﬂuon,&dimt,ﬂum-
planting cultivation operations, sowing date and spraying times, The factory
harvests the crop as near to the correct stage of maturity as possible,

On the basis of the points discussed sbove, the final selection of pea
growers was made to include 28 Federation Members and 7 Federation non~
Members, A full cost accounting analysis of growing peas for processing,
together with certain other vegetable crops, was completed for all the 35
sample farms. However only one of these farms was used to carry out a
complete linear programming analysis, This one farm was selected for the
avoilability of complete farm records, the learge number of production
possibilities available to the farmer for inclusion in the farming system,
and the great interest that the fearmer himself showed in the use of the
method to 2ssist him to determine his optimm farming pattern.

In drewing the sample of farmers, the first 35 who were contacted did
not all aceept the interview. Forty-six farmers had to be approached before
the final 35 were selected. The number of refusals were markedly greater
within the randomly selected group. One of the prime reasons for this was
that the random farmers had little prior warning that the swrvey was being
conducted, Contacting them at relatively short notice (two weeks before the
survey was due to start) and the fact that the stuly was being done for the
Federation, cawed many Federation non-lienmbers to refuse an interview,

Le This definition was compiled by the author with reference to the
sonlitiom of e provire pooiaets % 1ok X 4. S0 IR

htﬂtﬁnum
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3eliel, Refusal to Co-operate in Swrvey. The reeson why farmers
refused an interview were:
Federation Menbers

One farmer was too busy harvesting crops during the
survey period.

One farmer stated his wwrillingness and inability to
supply the requived information.

Thus 30 Federation Members had to be contacted to obtain 28 who
were willing to be interviewed.
Federation non-lembers
Four farmers were not interested in the stuiy.

Twe farmers said they had not sufficient records
o be useful.

Two farmers were not prepared to make available any
records that they had,

One farmer said he was too busy harvesting his orops.
Thus 16 Pederation non-lembers or randomly selected farmers had to be
contacted before 7 were found to be willing to be interviewed.

3s5: Desoription of the Survey Ares

The swrvey area indicated in Pigure 3.1. enjoys a temperate climate
with an averege amual rainfall of 30" - 35%, The srea is subject to dry
spells and occoesional droughts over the summer period, but generally the
climatic conditions are very favourable to most systems of f Soil
types of the area vary greatly from Twyford stony gravel soils which dry out
rapidly and have limited use as grasing land, to Pakowhal silt loem and clay
loam soils. These latter soils are highly fertile and are excellent for the
production of grass seed, white clover seed, gresing and all forms of cropping.
Selected farms covered most of the diverse soil types between the two extremes
ebove as listed by the D.S.LR. Soil Swxvey Meps of Central Hawke's Bey, 1938.

5. D production, shsep small fruits, orchaxds, vinsyaxds, and
%hmmm ound in Central Hawice's Bay. ’
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Under these physical conditions, four basis patterms of farm
organisation emerged from the farms swrveyed. Classification was based
on the main enterprises ensountered within each of these four main farming
systems,

As the swvey was primerily concerned with evaluation of farm
management practices, in particular the practice of growing peas,
classification of farms according to the major systems of management was
designed to facilitate analysis. A comperison of results between a mixed
dairying and cropping famm with those of a mixed sheep and cropping famm
would be difficult, if not hagardous, The two systems of management are
entirely different (except for the crop enterprises) and hence marked
differences in the resources available for each farm would be apparent.
An analogy of the comparison of these two farms could be drawn with a
comperison of survey results of growing peas in Hawke's Bay with growing
peas in Canterbury. While growing peas in the two districts has much in

comnon there are major dissimilarities. As an example, many growers in
Canterbury require irrigation to produce peas successfully while growers
in Hawke's Bay do not. Irrigation requires a heavy labowr input, and
correspondingly higher costs, therefore the comparison cannot be made
confidently or satisfuctorily.

The siwnvey faxms were grouped according to the major similarities of
enterprises produced, and farm size, While it is true the classification is
bread in its terms, it does deseribe the main farming systems encountered.
In all cases cropping was carried out in conjunction with livestock farming
of one type or another. That is, either dairying, sheep, or sheep anl beef
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cattle, The mmber of cash crops grown per farm per year ranged from two
to seven, Within each class, there was wide between-farm variability of
factors such as farm sise, potential cash cropping acreages and actual
aoreage cash cropped per year, However, each farm was classified according
to the relative intensity of the farming pattern as indicated by the
percentage of total acreage potentially available for cash cropping, the
percentage of total farm acreage actually cash cropped, the mmber of crops
mmmmmmﬁ/

3.6.1, Class I, TIntensive Cropping and Stocking. Thirteen farms were
incluled in this group. Table 3.l1. provides the details of all Class I farms.

!%mm”(u.s-m). It may be seen from Table 3.1. that
the total acreage of Farm 20 is 16.5 and is substantially smaller than all
other farms of this group, Farm 20 (on the basis of farm size only) should
have been located in Class IV (Section 3.6.4.). However, Famm 20 was farmed
more intensively than Class IV farms. Also, although the farmer was an
agricultural contrastor and spent mush of his time awey from the farm, his
faxrming system provided work for much longer periecis duwring the year than
was gererally the case with Class IV farms, Comsequently Faxm 20 was incluied
in Class L.

All Class I farms were situated on flat lani with a high proportion of
fertils lani capsble of supporting various crops for the food processing
industry. Potential cash cropping scresge expressed as a perventage of total
farm acreage was high, 85% (36 - 99%), and actual cash cropping screage per
year expressed as a percentage of totsl acreage 72% (36 -~ 97%) was also high,
although slightly lower than the seme figwre for Class IV farms. Whether
green feed orops were, or were not grown to supply feed to livestock dwring
winter was considered relatively unimportant. Class I farms were the most

intensively cash cropped of all farms with as many as seven crops being growmn

6. NOME:- Subsequently a is expressed followed by two mmbers
in i = = refers to the average of the growp,
MJ':}:JL ”ﬂ%““ﬁ average.



FARM NO3- 1 5 |12 | 17 |18 |20 | 21 |22 [ 23 |2 |26 |28 |Rr7 Lu Range -
POTAL ACRES 45 | 196 {8 1100 | 72 |16e5| 55 |65 | 213 |00 220 |52 |;» |99 16-220
POTENTIAL

CROPPING ACS. 4O | 183 |50 | 8 | 52 |16 5, |60 | 193 | 36 217 (51 |68
% OF TOTAL ACS

AS POTENTIAL CASH

CROFPPING ACHES 89 93 60 | 86 | 72 |97 98 |92 91 | 36 |99 |98 9% |&5 36-99
% OF TOTAL ACS.

ACTUALLY CASH

CROPEED 6 5 |58 | 8 | 68 |85 97 |60 8 | 36 T |” |72 36-97
% TOTAL ACRES IN

GREEN FEED CROPS | 7 71 o o{wm|o o |15 o} 23 | u |19 (+] 0=23
STOCK WINTERED

 Breeding Bwes 250 W50 250 tso 400 1100 |250

Hoggets {150 | 1450 700 1175 (150 g 20 {1500 | 300 }1200 {300 |*
Cattle 20 23
CASH CROPS Pe P. | P. | P« | P. | P. P. Pe Pe Pe Pe | Po [P 5 3]
L POH.O P.H. P.H. POHQ P.K. Pt. iPoHp E.H. PtHc Re POH. P.He P-H.
Re Be | Re Re | Re |DeB.| Pt. |Re Re | T« | Be | Re |Re
We [DeBe MoHo | BeBe { DeB. | T. Te | BeBe [DeBe | To |M.H.
Ape ‘lpo E- SeCo | InHe |BeBe | Pte Cl.He
He M.Ho {D.Be
' BeRe |BeBe




-38~-

in any one year. The number of different crops grown was 5 (3 = 7).

The key to the letters indicating cash crops is now presented.

This key has been used for all classes of farms.

Key to Cash Crops as listed in Tables 3.1; 3.2;

Ap.
Asp.
B.B.
B.R.
Cl.H,
C1.S.
D.B.
L.H
M.H.
P.
P.H.

R.
S.C.
T.
w.

One further point which is net clearly evident from Table 3.l., is that
land required for green feed crops may be the same as that used for cash
crops. Alternatively green feed crops may be grown on other cultivateble
land which is unsuiteble for cash crops. The distinction between these two

Apple Orchard
Asparagus
Broad Beans
Beetroot
Clover Hay
Clover Seed
Dwaxf Beans
Lucerne Hay
Meadow Hay
Process Peas
Pea Hay
Potatoes
Ryegrass Seed
Sweet Corn
Tomatoes
Wheat

5.3; and 30’0-

alternatives has not been made in any of the Tables 3.1. to 3.4.
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3s6e2. Class IT. Sheep and Gropping. Details of Class IT farms
exre provided in Table 3.2,

Eleven farms were included in this group. Total acreage was 548 (181 -
1360), imdicating a more extensive system of farming, The land for Class II
farms varied from flat, with certain areas available for cash cropping, to
rolling hill country. Potential cash cropping acreage expressed as a
percentage of tota) farm acreage was 54% (10 = 99%). The actual area cash
cropped per year expressed as a percentage of total farm acreage was
relatively low 13 (3 - 31%). This, together with the high numbers of stock
wintered, show the tenlency towaxds a basic livestock policy with cash crops
playing a minor role in the farming systeme This aspect may be compared with
Class I farms, where cropping activities provide the greatest proportion of tota
faxrm insome, with livestock playing a secondary role. The main enterprise on
Class II farms was sheep farming, and all but one farm grew green feed for
winter fodder. Apart from peas, ryegrass seed and wheat comprised the main
sources of income from cash crops, with extra revenue being derived in most
cases from sales of hay., This was either lucerne, meadow or clover hay.

Three of the farms incorporated peas into their respective plans to
offset the lower returns from fat lamb production in recent years. 8ix
farmers had utilized their more fertile land for a muiber of years to grow
peas. The remaining two farmers grew peas only between ploughing in old
pasture and resowing new pasture on their flat country.

LIBRARY
MASSEY UMIVERSITY OF MANAWATU
PALMERSTON NORTH, NZ



FARM NO3= 2 3 b 6 7 8 L 19| R, By R; | Mean | Range
TOTAL ACEES 290 530 650 &7h% 72 597 { 1360| 181 250 310 367 54,8 |181-1360
POTENTIAL CROPPING
ACEES 585 | 390 | 586 | 300 8| 2 00! 98| 75 | 285 35
% OF TOTAL ACRES
AS POTENTIAL CASH
CROPPING ACRES 99 T 90 63 1 38 37 5h| 30 92 10 2 | 10-99
% OF TOTAL ACRES
ACTUALLY CASH
CROPEED 10 7 31 10 3 9 6 2| 13 2 & 3 =31
% TOTAL ACRES IN
GREEN FEED CRQOP 0 12 12 9 2 3 1 51 7 7 & 0=12
STOCK WINTERED
Breeding Ewes 2500 | 2500 2300 | 1200 | 2200 | 3000 750 {1000 {1500 | 1350
Hoggets 5000 800 250
Cattle 50 | 200 60 200 | 160 | 100 160
CASH CROPS .

P. P. P. P. Pe Pe Po | Po | Ps P. P,
PeHe |PeHe {PeHo | Re PeHe | Re | PeHo |PoHe |PeHe |P.H. | P.H.
Re |LH | w Jozetsa| B |aH ! B | R |ME | R
MoHe LeHe ILoHe |L.He
ClLH, ClLH |M.H.
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6 -D and o Four farms were included
in this group. Table 3.3. provides details of Class III farms.

Total acreage was 183 (78 = 24,0), These farms were situated on highly
fertile flat country as is indicated by the highest figure of all Classes
for potential cash cropping acreage expressed as a percentage of total farm
acreage, 96% (89 - 99%). Due to the fact that dairy cows were run on these
properties, a relatively small proportion of the available land was cash
cropped, 35% (11 - 55%). Sources of income were derived from sales of dairy
produce, supplemented by sheep, cash crops such as peas, ryegrass seed and
sales of lucerne, pea and meadow hay, All of these farms included winter
green feed for stock in the farm plan,

This class of land was ideally suited to dairying, fat lamb production
end cash cropping. On the three farms of over 196 acre (i.e. Farms 9, 11 and
27, Table 3.3) all three of these enterprises were worked into the farming
gystem. The fourth farm operated a dairying and cropping plan only.

3s6elie Class IV - Part-time Fayming. These farms, as the name implies,
were small units supporting the less labour-demanding activities. Because of
these two facts, they were not operated as full-times labowr units. Owners of
such properties usually had a forty-howr week job elsewhere, and cperated these
properties at the week-ends and during "spare-time" houwrs. Although the
classification schems was based on farm types, rather than farmer types, these
farms couldnot satisfactorily be classified under any of the three previously
mentioned systems. They therefore fomml their own category, classified mainly
according to the anmual farm labour requirements, which were substantially
below those of other swveyed farms.

Five farms were included in this remaining group. Table 3.4. provides
details of Class IV farms.
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The average total acreage was 33 (13 - 80). Potential cash cropping
acreage expressed as a percentage of total farm acreage was 92% (85 - I7),
while the actual aoreage cash cropped per year as a percentage of total farm
acreage, was the highest of all Classes, being 90% (85 =~ 94%). Green feed
winter crops were not grown on these farms.

Two methods of stocking during the winter were employed. Either
breeding ewes or hoggets were wintered, and were owned by the farmer, or
the land was leased for grazing during the winter pericd.

At other pericds dwring the year the entire farm area would be under
eropping, either for vegetable crops for processing or for ryegrass seed or
clover seed. This system allows for vt Tibous requirements (e.g. week-end
lsbowr) and minimum capital requirements.

These small holdings were situated on fertile, high-priced lands in
close proximity to Hastings city. Hence they had to be managed to provide
high returns to cover running costs and very high land overheads.

An average of 3 (2 - 5) crops were grown per year.

Table 3.5 summariszes the farm descriptions in terms of Class means and
ranges.

Coammenting generally on the classification gystem fxom Table J.5., the
most extensive farming system is Class II - sheep and cropping. The most
intensive system in terms of the amount of land available and actually being
cropped per year is Class IV - part-time farming, However, on the basis of
anmal labouwr requirements, Class I - intensive stocking and eropping, is the
most intensive system, The high ammual labour requirements for this growp
are illustrated by the nwibers of different crops grown and the actual areas
cash cropped per year, together with the amounts of livestock wintered. On
this same basis Class II - dairying and cropping, may be considered as a



IABIE 3.2:
FARN DESCRIFTION SUMMARY
CLASS I II III ba 4
Mean 99 548 183 33
T0ZAL AGEES Range | 16-220 | 181-1360 | 78-240 | 13-80
% OF TOTAL ACEES
AS POTENTIAL CASH| Mean 85 5k 96 92
CROFPING ACHES | Renge | 36 =99 | 10 - 99 | 89 =99 | 85-97
ACTUALLY CASH
pos oo Range | 36~97 3-31 | 11-55 | 85~9
NUMBERS OF CASH Mean 5 IN I 3
CROPS GROWN Range | 3=7 2=5 3=5 2=5
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relatively intensive system of farm management,

Results of the swrvey derived by the cost accounting method of
analysis for each class of farming system, are presented in Chapter 6.

3.7, Sumery

A total of 35 farmers were interviewed. Of these 28 were selected
purposively by the New Zealani Vegetable Growers' Federation, and 7 were
selected at random,

The 35 farmers could be classified as 13 intensive stocking and
cropping farms, 11 "extensive" sheep and cropping farms, 4 dairying and
cropping farms and five "pert-time" farms.

—%——
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CHAPTER &4

This Chapter discusses the problems encountered in preparing the
suxvey questionnaire,

The Distinction Between a a .

The distinction between a questicnnaire and a survey schedule has
beanezprsmdby!ang:;/

"In a questionnaire, all the questions which are to be

esked by the enumerator, are worded and listed exactly in the

way that these questions should be asked, whereas in a survey

schedule, only the headings or items for which information is

to be collected, are listed in tebular form, and the enumerator

is responsible for framing his own questions when he interviews

informants. Whether a questionnaire or a swmxrvey schedule should

be used depenis on the experisnce of the enumerator, and the

number of items to be covered in the swrvey."

Data was ecollected with the aid of a questionnaire (see Appendix A)
since a large amount of fairly straight forwarxd information was required

from each of the 35 farmers to be interviewed.

ks2s Design of the Questionpaire
In a questionmnaire, all questions must be related to the major questions

which are to be answered by the swvey. The major questions are those which
originally motivated the study. Questions should be asked in a logical
sequence to facilitate the faxmer's recollections. The actual oxder of the

major topics for discussion followed the logical sequence suggested by both

1. "lMethods of Farm Management Inve dons," W.Y. Yang, F.A.O.
Agricultural Development Paper No. Gk P.B. F.A.O., Rome, 1958.
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Yang and Gallup.-z/ The order of major gquestions ave presented in sections
(4e2.1) to (4e2.8)s For details of the specific questions relating to each
of these major headings see Appendix A.

ks2:1, Chevacteristics of the Farm. This section covered the
physical characteristics of the farm, Questions wera asked concerning farm

size, climatic conditions, topography, soil types, plant and equipment,
buildings, labour employed, stock carried and erops grown.

2,2, Pattern of P e « Calendars of land use and labour
use for all major farm operations were obtained., Specifisc problems of
tractor, labour and machinery usage for the various crops were also
covered. This was perhaps the most interesting section of the whole
questionnaire, and was designed to obtain the farmer's interest and confidence
early in the interview, as well as basic data on the farm organisation.

4e2.3. Pea Growing. Detailed information on the history of pea
growing on the farm, the input requirements for the crop, and production

achieved, together with costs and prices for the past three year periocd was
obtained,

together with costs and prices of all other enterprises were requested.
Although this section of the questiomnaire was found to be poorly designed,
meh valuable information was collected. Had moyre than one interviewer

2. The sequence of major questions followed the patterns as suggested by
Yang (see footnote 1/ for reference), and Gladys Gallup, "Evaluation
hz‘::mim', Division of Extension Research and Training, U.8.D.A.,
Pe
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been operating for the study, this section could well have led to much
confusion, with a possible severe bias in the infommation collected by the
respective interviewers. However, with the author conducting all interviews,
the same interpretation and explanation was given to each question asked.
This section (pp. 25 to 28 of Appendix A) was laid out in "survey
scheduls" form because it had to make provision for all enterprises other
than peas, encountered on the swvey farms. Carxeful probing for detailed
information on all enterprises was therefore necessary. In spite of a
relatively poor design howevey almost all the information required wes
collected,

Le2e5s The Flace of Peas in the Farm Plan. Much of this information
was subjective in nature., Farmers' opinions were sought as to how they

would respond to price changes for peas.

4o2.6, Pea Marketing. Farmers' opinions on various contract tewms for
growing peas were sought, together with their ideas on the gross retuams per
acre needed to make the altermative contract terms acceptable. A more
appropriate heading for this section might have been "Farmers' ideas on
Various forms of Contracts for Growing Peas."

to provide extra information to the bedy of farmers who initially requested
the swrvey to be undertaken. It was designed to find out whether there were

any shortcomings in the advisery services provided by the food processing
factories.
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4e2,8, Finsnce. The final section allowed for collection of
financial records of each farm business. These records took the form
of Balance Sheets, Profit and Loss Accounts, Trading Accounts and
Depreciation Schedules. Approximately 50% of the farmers surveyed
provided this information, All farmers however, were willing to provide
the specific items asked for, in the form of rates, land tax, Capital
Value and Unimproved Value of their respective properties.

In general the lgyout of the questionnaire worked well, All
farmers were willing to provide access to physical farm records, and
eagerly expressed their views on questions of farm operations and relations
to the processing companies. The type of information sought maintained the
farmer's interest, as the majority of questions dealt with a subjeet on
which each could speak with authority - namely, their own individual
farm management problems! This, together with the farmers' realizing the
thoroughness of the information being esked for as the questionnaire
rrogressed, ard a friendly atmosphere throughout the interviews, resulted
in relatively few straight refusals to provide access to the farm financial
data at the end of the gquestionnaire, Although only appreximately 50% of
the financial records were actually obtained, verious authentis reasons
prevented a greater proportion from being collected. Of the thirty farmers
actually surveyed, only four, or 11%, refused access to this information.



Pive forms of specific questions were used to good effect to gain
detailed information relating to the major questions outlined in 4.2.

4e3sl, Dichotamous Questions. Answers to these questions eare in
two definite parts. They present opposite choices designed to get a
response such as yes or no, agree or disagree, approve or disapprove.
The chief advantage of dichotemous questions is simplicity. They take
relatively little time to ask anid provide a definite answer which cen be
recorded easily. This type of question was used extensively in Seetions
3 and 7 of the questiommeire (Appendix A). A question snswered by yes or |
no, generally had an accompenying follow-up question te provide reasons |
for the answer, In this way some ideas on the motivation of certain ‘
decisions could be gained. |
e.g. Question 53 p. 33 of Appendix A,
"Do you consider peas before ryegrass essential for good
Tyegrass~seed yiela?" Va7 74
"If /YEN/ for what reasons?”
If the answer was "Yes" to the question, then the reasons would explain
the farmer's decision to prefer a peas to ryegrass seed rotation.

43.2. Multiple Choise Questions. A direct question is ssked followed
by a nmber of possible responses. The farmer answering these questions
was given an oppartunity of choosing onme of several possible answers

that were true, or represented his opinion or ideas, or those which came
closest to them. These questions are difficult to construct and the

3. mmm-rmmmmwum
in "Evalwtion in Extension,” by G m?nmdm
Reseaxch and Training, V.S.D.A. pp.
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following exanple caused many farmers a great deal of trouble in
providing an answer. Basically the fault with the question is that the
alternative responses did not allow for the answer to adequately cover the
complexities inherent in the question.
e.ge uestion 43 p. 29 of Appendix A.
"If you didn't grow peas, how would the present pea area be used?"
(a) Grow grain crops - wheat
barley
oats.
(b) Increase lucerne area.
(e¢) Increase clover erea (for seed and hay).
(d) Increase green feed for stock.
(e) Other

(f) Hadn't thought about it."

When asked this question most farmers responded with another alternmative
crop which they thought could replace peas. To illustrate the difficulties
consider a reply (e) "Potatoes". Qn closer questioning it transpired that the
farmer had only idly considered this as an alternative., Potatoes require land
for a much longer period than do peas, a heavier seasonal labour input
(for picking) and usually contractors are required with the specialized
machinery for planting, moulding and digging. When confronted with these
facts the farmer had difficulty in visualising (at such short notice) the
re-organisation of his farming system as a whole to incorporate the alternative
of potatoes. Because of this sort of difficulty, farmers tended to feel
"cayght out" by this question and tried to "gloss over" it by providing
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unsatisfactorily short answers without giving the problem the depth of
thought that it required.

The question therefore would have better been left as an open end
question (see section 4.3.3.), and should have been asked thus:-

"If you didn't grow peas, how would the land normally occupied

by this erop in the rotation be utilized?"

Without any proposed alternatives listed to confuse him, the farmer
would then be free to answer as he liked, In short the question would
take the form of those incluled in a suxvey schedule. Without alterna=-
tives suggested ¢to him, the farmer would sense that something more than
a short answer was required. Hence he would give the question the thought
it required before answering. At the same time, careful probing by the
interviewer would assist the farmer to give a complete answer to the question.
Provided 211 the interviewing was done by the one person, much more valuable
and reliable information could have been collected in answer to the
suggested open end type of question above, than was actually achieved.

ko33, Open End Questions. These are usually the main types of
questions used in personal interview questiomnaires. The farmer is free to

answer as he chooses., One of the problems of these questions is concerned
with analysis. Usually such a variety of answers is given, that the job
of classifying and analyzing is both tims consuming and difficult. These
questions are valuable however, for cbtaining farmers' views and opinioms,
and by eareful probing by the interviewer, much is of'ten learnt about how
and why farmers make decisions on certain points., Open end questions were

used a great deal as follow-up questions to explain a choice or action as
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indicated by an answer to a dichotomous question.

e.g. Question 28 (e) p.22 of Appendix A,

This is part of a question dealing with farmers' experiences of,
and preferences for static versus mobile pea viners.

The dichotamous question asksi-

"Which do you prefer?  JOBLE) /STATIC™

The open-end question then asks:=

"For what reasons?"

Thus in reply to the definite answer mobile (or static), as the case
map be, the follow-up question allows the farmer to state the reasons for
his preference.

Ledehe Tabulations. Wierever possible answers to a question were
recorded in the guestionnaire in table form. This method saves a great
deal of time and space when a large amount of information will be forth-
coming from a single question. Tables are perhaps the best method of
recording physical inputs and outputs on a farm. Examples of the types of
tebulations used in the questionnaire are given on pp. 3 = 6 of Appendix A.
One of the most useful tables is shown by question 15 of the questionnaire,
and also illustrated in Table 4.1, which was concerned with tractors,
lebouwr and machinery usage for the 1961=62 pea crop. It provided excellent
data for labow and machinery inputs for the cost accounting section of the
analysis. Data in Table 4.l. has been extracted from the questionnaire for
farm nunber 23.
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IRACTOR, IABOUR AND MACHINERY
USaGE, (1961-62 FEA CROP)
TRACTOR LABOUR MACHINBRY
- Total Cost of Costs Total
OPERATION. Strokes Ag/hr. Howrs Fuel & Oil Hours oo . Hour | HOWS "
s : ﬁ)hn’i)
Ploughing > & 15 20 1.5 gals/hr 22,5 U= 20 2/~
Disaing 5 3 50 " 56 - 50 2/6
Cultiveting 1 2 15 " 16e5 " 15 /-
(Diesel)
Herrowing 3 6 15 1 gal/hr. 16 . 15 1/
Rolling i 5 6 " 6 » 3 1/6
9 X
Sowing 1 5 6 a Jin " 6 /6
Spraying 1 6 5 . 7 " 5 /6

‘*Ro‘.ﬂk Estimates - - - -
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As an illustration of how the information was derived for Table 4.l.
consider discing. Firstly the farmer was asked how many timeshe disced
the pea paddock for the 1961-62 crop. His reply was "5", In answer to
how many acres he disced per howr, the farmer was able to quote "3", and
he illustrated this by ssying how he derived the figure, working from the
total tractor hours spent discing the paddock, Total tractor hours (50)
stated by the farmer wes checked by the author by the calculation:-

3 acres/hr x 30 acres = 10 hours for one diseing,

5 stralees x 10 hows = 50 howrs total.

The farmer knew from past experience the fuel consumption per hour for
his tractor for the various operations. In this case his tractor consumed
one and-a~half gallons of diesel fuel per hour when discing.

The estimate of labour hours was considered as the time the driver
operated the tractor while discing (50 hours) plus the time taken to grease
the discs, refuel the tractor anl drive to and from the pea peddock., The
farmer considered an extra siz hours was involved in these latter tasks.
He valued an hour of labour for discing at 7/~ per hour, the rate he would
have to pay a hired man to do the job.

The total hours the discs were worked, corresponded of course to the
total tractor hours for the actual discing operation.

The estimate of the total costs per hour for machinery in the
example of Table 4.l. was based on a costing analysis made by the farmer when
he did a lot of agricultural contracting work. Only two other farmers in the
swvey were prepared to provide estimates of these costs. They also were
agricultural contractors. Their estimates covered all rumning costs, such
as repairs and maintenance, and grease, and overhead costs of depreciation
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and interest on the discs. The farmer of farm 27 estimated total costs
per hour for discs at 2/6 per hour,
All other figures in Table 4.1., and in similar tebles for all other
farms, were calculated in similar ways to those described above.

Le3.5. Calendars. These are in essence tabulations. However, they
proved to be so valusble that they deserve special comment. Two calendars
were used. One for the pattern of land use for each paddock on the farm
over the past three years (see Appendix A p.l1l), and one for what the
farmers considered to be the "aversge" or "usual" pattern of labour use
throughout a single year under the present farm management system (see
Appendix A pp. 12 to 15). Both the labour use calendar and the land use
calendar indicate the importance of the time pattern for labowr use and
land use respectively. Hence they indicate the importamce of planning a
management system with reference to timing farm operations to avoid clashes
of labour use between activities. These calendars are similar therefore
to land and capital "profiles" as used by workers in England. For example
Sun:#/ points out that:-

"Bach coefficient in a labour profile, as customarily used

in linear programing matrices, indicates the discrete per umnit

lebowr requirements of the relevant activity for a particular

time pericd.”

Simdlarly Enrrhcny was concerned with a eapital profile., He states
the concept of a capital profile thus:-

"Three items are of particuler importance in assessing the
merit of any change which is planned in farm organisation. The
surplus of receipts over expenses which it is anticipated will

arise; the additional cepital required to put the change into
ﬂw‘;ﬂaﬁnpﬁdaﬂﬁnmh“mﬂtﬂ!ﬂm

bee arm ting Capital] as a Constraint - A Problem in the Application
Iinear Progremming®, J.D. Stewart, The Farm Economist, 9 p.463, 1960.

Capital Profile as an Aid in Decision Making in F Management"
Harrisom, Jowrnal Agricultural Economics, 12, No. :I.,mp. 6, 1955.'l

§ af

5e
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and income yielded over that period. The coneept of the
capital profile is designed to help in the assessment of
these factors."

(1) The Iand Use Calondar

The pattern of land use calendar, in conjunction with a sketch map
of the farm, provided a camplete picture of crop rotations for each
paddock over the three seasons. One of the most important features was
that it showed the period of time any particular crop occupled the land.
For example boundary lines indicated the start of cultivation in the
particular month for each crop in each paddock.

Table %4.2. illustrates a "completed" land calender taken directly
from the questionnaire of farm number 22,

By way of explanation consider paddock 3. A bourdavry line is shown
in September 1959. At this time ploughing for potatoes began, the potato
crop requiring land from September 1959 until the end of August 1960.
Fram this time paddock 3 was used for pea production until Jamuary 1961,
when cultivation for resowing back to pasture commenced. Thus from the
calendar it is seen that potatoes recuire the land for eleven months and
peas for five months. All other crops may of course be treated in a
similar manrer.

Once the calendar was filled in, repeated reference to it throughout
the interview, enabled the fammer to visualize his pattern of land use over
the past three years. By having the plan in front of him, he was thus
able to confidently andl quickly answer many questions which otherwise would
have taken time while he tried to remenber for example “what certain
conditions prevailed when he grew tomatoes in paddock 4 in 1959." The
actual time taken to complete the calendar as shown in Table 4.2, is more



—oug

dF F.

a _Sm
: 3 < 2R
o EEEHEENM M@ [
™ 5 ~
, < MR B |~ ~ x|
~ Tq.T ¢ _|=
g (REENEL 2l lal
*n " HUSMSUEnc M| =
1
- |~ | =g ZmRnZ _
= TTPWPTA < |6 &
| =]
= . o o P~
. 3 n |0 |o
n|n g w| o g (g w0 |n
o
(=] | al H B <<
= | M | ﬂ
o | A& [8] (=~ A
Ul
0 P|_mP E."E"E
< — 1 ol o .
o S = T -
o . T h T e e e
TTEGETM?J?J\T
~4 |3 ~T=
= o o - .
= =]
2 z | = | e B | = i ba b [P
u A .A rh ek 1o
j mlE|e|n s (Ealg M |A =
a mlE MDA A Mg |= ==
= MEEE
2 [¢9]
° == = %) P EAE
a —r n |
< | 2= =) N I B = = = =
N 0 =
"y » ala |la B| < |«
ey
n e o - RN PR PR PR Rl IVl o (e |ed
~
A SIS el [®
< mplal<dl<|<|a s k|?|aala
1o <
A [ Il [=- LI
= m =
P oo o (A Mo [\ [ oW
"
£ 1 2319212121312 R1318 (512
~ o~
8 .Jm g & T3 ~
=
M123455789munu




59
than justified when consideration is given %o the substantial assistance
it provides farmers when answering questions sbout farm management
problems in subsequent sections of the questionnaire.

The land use calendar was also used as a crossecheck on farmers'
estimates o acreages of each orop gromm in any particular year, as
indicated by later answers. Any special features aof the farm management
plan shown on the ealendar, together with a statement of general crop
rotation policy, were noted on page eleven of the questionnaire. This
system provided a clear picture of farm operations early in the inter-
view, and enabled the intexrviewer to ask following guestions with real
interest and meaning for the fermer concerned,

(i1) The Iebour Use Calendar.

The labour use cslendar (see Appendix A, question 1 pages 12 to 15)
was an attempt to find out when the major farm operations were carried
out. Table L.3. presents a small section by wey of illustration, from
data collected from farm number 20, It indicates the pattern of all work
"normally" carried out on the pea crop. Note that each month is divided
into weeks,

Ploughing for peas usually takes place in the last two weeks of
September., The fwrrow is rolled, then the ground is worked by dises,
harrows and roller, to a suitable seed bed usually in the first two weeks
of October. Depending on the actual sowing date for peas, spreying is
usually done sbout the middle of November. Harvesting takes place in the
third or fourth week of December. Record marks as indicated in Table 4.3.
were made in the questiomnaire for every major operation on the farm, Thus
a week by week deseription of the labowr usage on the farm under "normal®
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or "aversge" conditions was achieved. A ‘subjective appraisal of the
record mark in this calendar provided a cross-check to question 50 page
32 of the questionnaire, which enquired as to the presence of labowr
requirement clashes of one activity with another at arny pericd during
the year. It also provided an illustration, when compared with the
calendar of pattern of land use, of the differences between actual orop
planting times, and times when fermers said they would like to plant them
under "normal®" conditions.

The two calendars provided a very satisfactory means of recording
information quickly end accurately om the organisation of land and lsbowr
use. These, together with the other fowr types of questions already
described in 4e3., ensbled most of the information to be collected at
the one interview with each farmer. This information wes adequate for
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the cost accounting analysis, but a further visit was required to the
farm on which the linear program was based, The second visit was
necessary to obtain detailed information for estimating the input-output
coefficients of the programming matrix. Much of this detailed infor-
mation was not previously requested in the questionnaire.

Leo4e Prete the sti .

Fo matter how carefully a questionnaire is drafted, there is always
some doubt about its suitability under the conditions of the area to be
investigated. As Hawle's Bay supports many varied systems of farming, the
questionnaire had to be designed to cope with any of the systems likely
to be encountered in the sample farms, Hence the length of the question-
naire, To find out whether the content of the questions and the form of
the original questionnaire was satisfactory, it had to be tested. Two
important points were observed:

(1) The questionnaire was tested on two farmers with management
systems which it was thought would resenmble those finally selected for the
survey.

(i1) The questionnaire was tested under conditions similar to those
in the stuly.

Information was obtained about the following: the time to complete the
questionnaire; the logical order of the questions; the space needed for sach
answer; whether all items listed were relevant for local conditioms; and
assurance that items of importance had not been overlocked. Frem all these
points and the opinions and suggestions of the pre~test farmers, the revised
questiomaire (Appendix A) was completed. Pre-testing of the revised version
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was considered umecessary, Experience gained from using the
questionnaire in the field, indicated however, that certain sections
could well have been modified as being unsuitable in their present
form (see Section 4e3.2.). A great dsal of time was unnecessarily
taken up in cbtaining the detailed information laid out in the lists of
plant and equipment (peges 3 and 4), and buildings and yards (pegek 5)
of the questionnaire, The reason that these sections were not modified
may be atiributed to the author's inexperience prior to the swrvey, and
the fact that a request wes made to collect the above-mentioned data
fully for possible use in a future stuly. The suggested improvements
became apparent after the first five or six interviews. By that time
it was too late to modify questions, and as a great deal of detailed
information on plant, equipment and buildings had been collected by
then, the dscision was made to continue in the same manner. However, in
cases where the relevant information to a particular study alome, tekes
more than two and-a~half howrs to collect per interview, the author would
strongly discourage anyone else from collecting extra data in the hope
that it will be useful in the future. For further allied comrents on
the interview time factor, see section 4.5.

Soms of the limitations speecific to certain questions have already
been dealt with in section 4+3. One of the major limitations was the
length of the questiomnaire., The aversge time taken to complete an inter-
view was four and-a~half hours, and the meximm time talen was seven
and-g~half hours. The average time was far in excess of the maximum
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time usually recommended, of two and-a~half hours. T:lm:lnemuld
thiznomnbdperidmbathotukofintuviningdiffioultuﬁ
tedious for both the interviewer and farmer,

At the time the survey was conducted, in February and March 1962,
many farmers were busy with harvesting their late crops, and difficulties
arose when arranging times for the interviews., This fact meant that two
farmers had to withdresw from the sample. Also, the long time taken per
interview caused difficulty in maintaining the farmer's interest. The
problem was largely overcome, but towards the end of the swrvey, the author
found that the strain in sustaining interview teshnique became great. A
mmber greater than the 35 farmers interviewed would have required a
second enumerator, or an extension of swrvey tims from four weeks to a
much longer period. By deleting the sectionmsconcerned with details of
plant and equipment (pages 3 and 4); buildings and yards (pege 5); all
questions except questions 56 and 57 in the "Pea Marketing" section and
all of the section concerned with the Advisory Services from the
questionnaire, it would probebly have been reduced by approximately one
and-a=half to two hours, whilst still obtaining the really relevant data.

Other limitations were concerned with the questions asked, and layout.
The sections on buildings and equipment, although not completely irrelevant
were poorly designed for the purposes of this stuly. (In a stuly mainly
concerned with detailed irformetion on these items, then the formet would
be very satisfactory). In considering equipment, cultivation and
harvesting mechinery were the ilems of interest. These items only, should
have been listed together with the relevant data on sire, original value,
present value, and use per anmm. A follow-up gquestion seeking infor-
mation on major items of equipment necessary for cultivation or harvesting
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operations but not omned by the farmer should have been incorporated.

Buildings should have been listed together with their original
end present values. The suggested modifications to the tables on
buildings and equipment could have saved up to forty-five minutes of
interview time.

Stock reconciliation tables were designed to accommodate all types
of livestock activities encountered in the various farming systems.
These tables could have been modified to record the basisc stock policy,
the appropriate numbers carried each year, the approximate numbers
bought and sold each yeer and the pericds these transactions took
place. A broad outline only was needed for this portion of the
questionnaire, and the main criticisms of the actual reconeciliation
tables was thattoo much detailed informetion was recorded. Modification
of this section could well have reduced interviewing time by a further
thirty minutes. It was not until part way through the swrvey that the
author realized the great difficulty that farmers had in presenting
accurate detailed records of stock numbers and transactions for a three
year period.

The only other major deficiency concerns the table, question 38,
mﬂlmnﬂ:lx.l.y This teble was poorly designed mainly from the
viewpoint of space availsble. The main points of interest for each ercp
should have been listed to facilitate discussion, and to ensure that the
important points were not overlocked.

The remainder of the questionnaire proved to be satisfactory, and
valusble experience was gained from its use.

6. Unfoartunately this table is too large to include in the text.
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PART II

Cc PTE
UNT ING G

One major objective in the evaluation of farming practices is
of'ten to help farmers to increase their farm profits. The ideal
cbjective is of course, to maximise farm profits within the resowrcves
available to the rm.-y Generally, however, it is sufficient to
raise the farmer from his present level of finansial returns to a higher
level.

The swvey of Hawke's Bay pea growers was undertaken to provide infor-
mation to a mmber of farmers in an attempt to assist them in making more
confident decisions for improving their individual levels of ferm returns.
Determination of the profitability of growing peas would not enable them
tc maximize farm profits, but it eould provide information which would
help them to decide whether it was more profitable to grow peas than some
other crop. Estimation of the profitebility eof individual enterprises mey
therefore be thought of as an attempt to provide a short cut to increased
profits. If the "profit" om the individual enterprise could be determined,
then the farmer could inerease the amounts of these enterprises, with a
Mhmhwmllfmﬁiﬁy Basically there is only
one safe way in evaluating this type of preblem, and that is to find an
alternative farm plan which is both feasible and more profitable than the
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present plan. By definition this leads to a higher level of incoms. The
rationale of cost ascounting for individual enterprises rests on the hope
that these individual enterprise results will assist the formulation of
feasible and more profiteble plans.

These two approaches may be illustrated by considering two main
questions which arise when evaluating the profitability of growing peas.
The first question is, "Will it pey fammers, in terms of a cash profit,
to inclule peas in their respective farm plans? The second question is
rather more searching. "Could farmers make a bigger profit out of some
other cxop?" Both questions are relevant but the information required
to answer them is rather different. Farmers tend to think in terms of
the first question, and base many of their decisions whether or not to grow
a orop purely on the basis of average per unit cash return. The second
question however, is the really important one, because the answer to it,
although more difficult to obtain, will provide all of the information
necessary to meke a correct dscision as to which production altermatives
should be included in the farm plan.

The first question can be answered after a fashion without knowing
anything ebout alternative orops which could be produced instead of peas.
Rismlymmsmtocﬁi.hhmtwwﬂhyetthmu-
quired for the production of peas. The principles of diminishing returns,
marginal returns, marginal costs, substitution rates, competing crops and
oppertunity costs are ignored in answering this first question. These
principles become evident however, in answer to the second question.

In answering the second question attention is directed towards finding

3. "ioretary worth" means, here, something other than the epportunity cest
of the resouwrces. It refers t0 the actual monetary costs of the
resowves. Estimetion of the correct valus of resources, is of course,

in yeality a very complex problem,
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the combination of resources between alternative produetion possibilities
which will raise the level of farm income. Over the short term peried,
resources on & farm remain more or less fixed, hence enterprises will
compete for their use. Alternmative farm plans will be examined until the
one which most profitably uses the available resources is obtained.

These two basic concepts illustrate different approaches when
assessing the profitability of a particular orop., The first apparently
simpler approach, leads the investigator to find out what has been done
in the past. He examines the ferm accounts and financial records to see
how expenditure has been incurred in past years, because he will want to
allocate costs to the activities in the farm plan, and see which activities
have made profits. The second approach leads him to postulate and evaluate
alternative farm plans for the future. This involves evaluation of total
farm profit associated with each plan. In estimating future plans,
however, there is a need for incorporating some information derived from the
past.-"/ Flanning futwre farm operations requires agricultural training and
skill, as there are more than financial considerations to be born in mind
when dealing with alternatives of cropping and livestock enterprises. As
opposed to this, a person with less training in agriculture would be able
to allocate costs to activities. The first approach is called cost
accounting anl is similar to the method of determining profitability of
individual enterprises as used in industry. Cost ascounting is a methed of
splitting up total costs, so that total cost is allocated to individuwal
astivities. The resulting "cost" figures, which may not be related either

4. TFactors such as cultivation rates, seed and fertiliszer rates, yields,
stock carrying capacities, repairs and maintenance costs to
ete., observed from past years for a perticular farm, will all be
useful information for deriving future production plans.
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to average or merginel cost in any real sense are called "average per unit
costs," The second approech of estimating the most profitable whole farm
plan with respect to setting down the different combinations of erops
and livestock policies which can be produced and estimeting which plan is
most profitable, is called buigeting, and is often earried out with the aid

of linear programming.

5.1, Cost Aecounting.

The cbjective in cost accounting is to allocate all costs, in somes more
or less oxderly way, to the various products produced. This results in a ,
so called, "average per unit cost."

In the case of a single product enterprise, to arrive at this "average
per unit cost", it is only necessary to divide total cost by output.

In a multiple produet firm, however, the existence of overheads means
there is no unambiguous right way to arrive at average per unit costs. Any
one way of allocating costs is referred to as a cost accounting convention.
The sbove points mey be illustrated by an algebraic definition of the meaning
of "average per unit cost" and a "cost accounting convention."

We may consider a firm produweing 4 = 1, 2, ..n, products. Sgy i =1
fwm,iuafwmlm,aﬂmon,lhmxihmmd‘ﬂu
ith product. rciummmmmmtmmm
otthc:imitld’thniﬁm,mﬂ!hthmdmuhﬁ(wm)
costs inswrred by the firm, !hmawntinlﬂyuoutl;i-l,z, ooy
mnhﬂntiklnl,ﬁnrnﬂtinth.dlmﬂmdmm“h

ummm,umuhpdmuwk‘ramrm
costs. For a rational cost sccounting convention it would be reasonable to
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insict that:

Ik =1 (5.1)

Kk 20 ;3 1=12 .cen (5.2)

Equations (5.1) amd (5.2) may, then be taken to define an "acceptable
cost accounting comvention." For this convention, the corresponding
"average per unit cost,” for the ith activity would be defined as:

4 ® 5%:1 (5.3)

The dichotomy by which all costscan be split imto fixed (or overhead)
and varisble costs, means that the "cost accounting convention" (5.1) and
(5.2.); and, the definition of "average per unit costs" (5.3), result in
the necessary identity:

n

n
Totalcost = P4+Z¢, = I a (5.4)
A T |

This latter identity; Total cost equals the sum of output miltiplied
by eppropriate per unit costs, gives cost accounting much of it psycholo-
gical appeal. The simple fact is, however, that any set of non-negative
miltiplies, suming to one, as given in (5.1) and(5.2), together with (5.3)
will result in the identity (5.4). For inetance the rule "allocate all cver-
heaﬁstopns"(wklnlg kzak’-..-khno)wuldmkopouw
tc be a costly erop to produce but it would not be inconsistent with
identity (5.4).

The sbove dsfinition of a cost accounting convention can be expanded
to take account of the case where there are j = 1,2, .., m classes of
overheads. In particular, j = 1, might refer to managerial labowr, j = 2
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might refer to rates, ... and so on. !anlﬂthonbethototalwtmm
m

the jth overhead item, and we would have ﬂd-!‘. In this case a cost
=1

accounting convention may be defined as a set of multipliers, kl;l’ such that:

n
1}:.1{13 =1 33 = 1,2, eem (5.6)

kyy =20 1=1,2, o nj §=21,2 coom (57)
The corresponiing "average per unit cost," should then be defined as:

m
= 2 k,,F,+0
R et I (5.8)
*
The necessary identity still holdss
m n n

Total cost 5321’3 + 121"*3;1‘1:’- (5.9)

2s1s1, Theoretical Considerations of Cost Accounting. As illustrated
in section (5.1), cost accounting is a method for breaking up total firm costs

so as to allocate them to individual activities in such a way that there is
no residual. Any sort of rules which achieve this aim may be said to be

an acceptable cost accounting comvention. It is, however, desirable that
these conventions not only allocate total costs without a residual, but
also be reasonable and Jjustifigble in common sense terms. No convention can
be proved "right" since there is no right way of allocating costs. The very
nature of fixed costs, is that they are not effected by marginal changes in
output, and hence cammot rightly be charged to any one activity. No matter
what cost allocation is made, cost accounting must still present difficulties.

For example the cost accounting results may suggest expansion of one or more
crops. But there may be sbsolute limits of resowrces availeble which will in
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fact, prevent this expansion and which camnot possibly be identified,
examined, or allowed for by cost accounting procedures.

The salient features of cost accounting have already been discussed
in Section 5.1, Identities (5.4) and (5.9) show how total costs are
iivided into veriable costs and fixed costs which are respectively costs
of varisble and fixed resources. Variable resources relate to those whose
quantity is affected by output, while fixed resources relate to resources
whose quamtity is wunaffected by (small) changes in output.

In economic terms there is a dichotomy between fixed and variable
factors. The valus of variable factors is fixed, because for example,
more fertilizer can be bought at the fixed market price. On the other hani,
the value of fixed resources is yvariable because this value attached to fixed
resources is a function of the products which could be preduced if more of
the fixed resource was available. This in twm depends on known production
alternatives, and the amount of other factors available to the fermer. This
stresses the point that, in one sense, the real economic problem is con-
cerned with the valuation of resources. Correct valuation may well involve
violation of the accepteble cost accounting conlitions in identities (5.1)
and (5.2). There is, for instance, no real reason to expect the firm's
total cost function to be a simple linsar function of output. If the total
cost function is non=linear, there is no reason to expect the calculated
per unit average costs to have any sort of close relation to marginal costs.
The discussions in sections 5.2 and 5.5 illustrate that budgeting and linear
programming tend to selve the allocation and valuation problem simultaneously.
That is, budgeting and linesar programming exe concerned with how resources



<72~

shou’d be allocated between production alternatives, and hence the yvalue
of additional units of scarce resources.

same {arm costs are easily observed and identified with simgle estivities.

Other variable costs however, may have been paid for in a lump sume. The
petrol bill, for cxample, is usuelly peid for in & lump sum, but the
pptrol of course is used in various quantities for the production of each
individual activity on the farm, Also, to be realistic, a certain amoumt
mey be used by the farmer for private consumption., Therefore, there is an
element of guess or arbitrariness in allocating this type of "Jointly paid
for" variable coste That is, each activity which uses petrol, must be
debited with "its share" of the petrol bill, depending on how much peirol
it uses. If the farmer has kept good operating records such as a"trector
diary®, recordirg work done, and amounts of petrol used, then it would be
possible to confidently allocate many of these "lump sum" variable costs.
It is only reasonable to note, however, that the cost of keeping such
recoxds could well exceed the benefit to the farmer from having this
information available.

Another difficulty in practice is encountered when attempting to
allocate factors of repairs and meintenance and depreciation charges.
Usually farm account books show a single cost item of repairs and
maintenance, and no idea is given as %o which particular items of mechinery
and equipment this refers. Similarly, depreciation schedules may not be
very helpful, For example, a tractor may have been written off the bocks,
ard yet the farmer may still be deoing a substantial amount of useful work
with the tracter,
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Because of these types of illustrated conceptual difficulties
it is necessary to try and build up or gynthesise some of these costs
to be allocated to individual activities. Information such as total
annual tractor hours, and tractor hours spent on each crop, is reguired
to make the synthesis possible. Thus although the cost accounting
identities (5.4) and (5.9) indicate en analysis for allocation of total
costs, the very nature of some costs and the difficulties asscciated
with their derivation, involves an element of gynthesis of certain
variable costs.

There may be several reasonsble criteria for allocating costs
according to the cost accounting procedwre. Processing firms and farmers
who may wish to use the cost accounting figures to guide them as to a
reasonable price for a crop, can be expected to demand that the convention
used is not only "acceptable™ in the sense of section 5.1. but also
"reasonsble."” Two alternative "reasonsble" criteria are presented for
illustration.

(1) Charge the activity on a per acre, per time basis. Much farm
information is presented on a per acre basis, and as such it is readily
unierstood by farmers., Costs such as fixed costs, may be expressed on a
per ecre basis; these apply to that acre for the full year. But where a
crop occupies land for less than a full year, it is therefore "reasonable"
to allocate fixed costs to the crop in proportion to the time the crop
ococupies the land.

Consider the situation of a crop to pasture rotation. Average per
unit costs may be calculated for the crop according to the equation (5.8).
However, using “the tims land is in crop," to calculate the appropriate
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charge the crop or the grass to fallow with the cost of regrassing or any

period of fallow. The miltiplier (22HEhS 1apd In oXoR) (5.10), may refer

to either the time from preparation of land for the crop until the same
area is regrassed after the arop, or the time from preparation of land for
the crop until the end of cxop harvest. In the first instance the crop
is debited with the costs of any fallow and regrassing, while in the second
case neither of these costs is debited to the crop, Thus the crop in

the first example will have a markedly increased average per unit cost
compered with the same crop in the second example, Cost accounting as such,
does not give any guidance as to which of the two altermatives should be
chosen.

This points to one of the difficulties of cost escounting which is net
encountered in buigeting. All that the cost ascountant een do is to make
a decision on the length of pericd he will consider, and state clearly what
he has done.

(i1) Charge the astivity on a gross revenus besis. This eriterien
may be considered as a form of pro rata taxation for each activity. That is,
fixed costs are allocated according to the proportion of gress farm revenus
earned by eech erop. By way of illustration, eonsider sgain the ecrop to
pasture rotation. The problem of allosating the verisble costs of eny fallow
pericd gnd cost of regrassing as deseribed in the previous section still
remeins. But the fixed costs for these pericds are handled by the following
methods-

A proportion of total faym fixed costs would be allocated to the crop
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according to the miltiplier:

| Gmemm o) (5.12)

For any fallow pericd, which does not earn any revenue, fixed costs
of course would not be allocated. Hence for allocation of fixed costs,
this method does not consider the time fastor, but is a function of the
gross revenue earned by each activity.

The above two criteria are both "acceptable” cost ascounting procedures,
and illustrate the point that there is no "right" way of allocating fixed
costs.

The foregoing discussion has illustrated that there are different kimis
of costs which must be allocated by the cost accounting procedurs. In fact
ﬁzmmathmromtypudmmiohmcmomurd.y

5ele3, The Four types of Costs. As previously described (5.1.1.) there
are two basic categories of costs, variable costs and fixed costs., Variable

costs may be further subdivided into three types of costs, (i) "Observable"
costs, (ii) "Synthesized" costs and (iii) "Allccated” costs. "Synthesized"
and "Allocated" costs together may be termed "imputed varisble costs."”
Fixed costs or "overhead" costs form the fourth type of cost.

(1) "Observedle™Costs. "Observable" costs are thosevariable costs for
which cash has been paid, the amounts of which may be cbtained directly from
invoices received by the farmer. Further, these costs may be obtained
directly from the invoices for each particular enterprise. These costs
present no problem of interpretation as they are direct costs. They are
the only costs which can be claimed to be 100% accurate in a cost accounting

5. 8%i1l further sub-division, including, for instance synthesized and
"imputed" fixed costs would be pessible. The classification given
will suffice, however, to clarify the major procedural difficulties
encountered in this study.



-6
study.

Gross revenue for each enterprise may be included here, as it is
also directly observable from receipts held by the farmer.

Inputs with observable costs are: seed, fertilizer, cartage, spray
materials, and agricultural contrector charges.

(11) "Synthesized" Costs. These costs are varisble costs of factcrs for
which cash has been paid in a lump sum. The total cost for each factor is
cbtaineble directly from the farm financial infermation, but there is
usually no direct indication of how much of the total cost was contributed
by each enterprise. If a cost accounting formula isused to allocate this
lump sum amongst enterprises, these costs may be desoribed as "allocated"
costs as discussed in the next section., It is pessible, however, that the amount
recorded for legal and taxation purposes are not closely related to the actual costs
incurred. Petrol used for family rumning, is one example. Repairs and
maintenance, which may include capital improvements, is another. With costs
of this type it is necessary to build up or synthesisze costs from other
infarmetion. For example tractor fuel is usually bought in bulk for famm
supply. In this study the amount used by each erop was calculated or
imputed from tractor hours spent on each crop, and the fuel consumption per
hour of the trasctor for each operation. The appropriate merket price for famm
petrol was rmultiplied by the quantity consumed, to arrive at the "synthesized"
fuel cost per crop. The very nature of these costs mekes it essentlal to
derive them by synthesis. This methed is therefore not cost accounting as
defined in 5.1., but gives a better estimate of the cost of producing crops
than could be obtained by an "acceptable” cost accounting convention.
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Items for which costs have been imputed or synthesiszed in this wey
are, fusl and oil, tractor and implement repairs, and maintenance.

(441) *"Allocated" costs. These variable costs are paid for in a
lunp sun, and aye allocated to each astivity by a cost accounting fermula.
Iebour is the only item incluled in this category. If the labowr price is
assumd to be 8/6d. per hour, this allows the farmer approximately £900
in wages per year, Them, if this £900 is the total amual labour cost,
the cost accounting procedure may be used to allocate this amount to all
enterprises, The allocation of labowr costs is completed in two cost
accounting stages. This procedure is outlined in Section 5.1.4.

(iv) Overhead Costs. These are all fixed costs, and are allocated
to each enterprise as illustrated in the identity (5.8). Previous mention
has also been made of the criteria which may be used for allecating these
costs (5.1.2, subsectioms (1) and (i1)), for example om a per asre per time
basis, or on a gross revenue basis., Items included in this category of
costs are: Tractor and implement overheads, lani overheads, ani gemeral farm
expenses. An illustration of how overhead expenses were allocated to single
enterprises in the pea swrvey is given in section 5.1.4.

2:1eke Application to the Tea Swrvey. In order to explain the genmeral
procedure for allocating costs to inlividual enterprises, examples are now
given of the procedures used in the stuly to allocate labour costs and
general farm expenses.

(1) Allocation of Isbour Costs. The allocation of labour costs was
completed in two stages.

Firstly, labour was charged at 8§/6d. per howr which closely approximates
a wage of £900 per year. The emount of lsbowr directly associated with
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producing each enterprise was calculated from the mumber of hours the
farmmer said he spent on each cperation for each enterprise. Once these
"direot" enterprise labour costs had been estimated, they were totalled
to give total ammual "direect" labour costa. This may have amounted to
say £00. That is, sumning the individual lsbour costs which had been
allocated to all the enterprises, we might find the farmer had "income
in the role as farm labourer" of £600. On the assumption of a £900 return
to the farmer this still left £300 of labour costs to be allocated among
the enterprises. The remaining labour to be accounted for was considered
as "overhead" labowr and refers to the time a farmer spends walking over
his farm, or say, arranging for a bank overdraf$, or in general on tasks
which are necessary for the running of the farm, but cannot be asscciated
with any particular crop.

The second stage of the cost accounting procedure was to allocate the
"overhead" labour. The method employed in the swrvey was to allocate total
"overhead" labour by charging an activity according to the proportion of
gross farm revenue it earned.

Thus the method used was:-

a0 x (I ] - (e heaet T enteezein

E'!otal"%rhnﬁ"hbw
charged to the enterprise (5.12)

This is an "acceptable" cost accounting comvention in terms of the
gereral convention outlined in Section 5.1, and was the actual method used
to achieve the cost ascounting results.



«79=

At a late stage in the study, however, it was realised that this
procedure had not achieved what the author intended. It was intended
that enterprises be charged firstly for the labour used directly on the
enterprise, and that to this should be added a portion of the residual
(or "overhead" or "unallocated") lsbour the proportion that enterprise
gross reveme bore to total gross revenue. This would have been achieved
by the formula:

E£900 - Total Variable) x nte Gross Reve
Cost of Labour arm Gross

= "Overhead" labowr charged to enterprise.
Locking back to the formula actually used (identity (5.12)), it is easy
to see this can be re-arranged to give:

Total Iebour Cost E'.l'otal Varisble + Totol Overhead
Charged to Enterprise -~ (labour charged to enterprise

afu Gross nue (5.13)

That is, the formula actually used resulted in the assumed £900 labour
returm to the farmer being allocated to enterprises in the proportion of

= £900

enterprise gross revenue to total gross mnm.-g/

Both the above methods are "acceptable™ cost accounting conventions.
This illustrates the point that care must also be teken to ensure that the
accepteble convention used is reasonable, and achieves the objectives of the
cost analysis.

(ii) Allocation of Gemeral Ferm Expenses. These expenses include
general insurance, electric power, telephone, accountancy and legal fees,
sundries and working expenses. Although some of these items do in fact

6. This error is particularly irritating to the author since he went to
considersble pains to get and use reasonsbly asccurate estimates of
erop labour requiremsnts.



=80=
involve a direct cash outlay they eamnot be atiributed directly to any
particular enterprise. The criterion for allocating overheads items
adopted in the study was to charge an activity on a per acre, per month
basis. Thus the method used was:

in in

(Total General Expenses) x x To arm Acres

= (Totel general expenses charged to
orop)
(5.14)
The multiplier kg corresponding to the equations (5.6) and (5.7) is
given by:

Months land in - in

o g e (5.15)

Hence:=

(Total general expenses x k:ld) (2 .
= otal gene nses w
( leres iy orop ) per acre of mpi. (5.16)

Inthisfmﬂn,ﬁn“mmthslaﬂinmp‘orkidcmhaﬁigmu
already described in subsection (i) of 5.1.2. Once again this points to the
fact that there is no "right" way of allocating overheads. Regardless of
the accuracy with which costs are observed, even to the extent of the cost-
route method of data colleetion, the inherent problem of allocating fixed
costs by cost accounting methods remains. So long as fixed costs are met by
the total retwrns from all enterprises they need not necessarily be met by
any one particular enterprise,

Because of the difficulties associated with allocation of fixed costs
to a single enterprise, the enly figure to which any real meaning can be
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attached is the gross margin. GCross margin is given by:

Gross margin = Cross returns - Variable Costs (5.17)

It is important to remember that the "average per unit cost" derived
by a full sost accounting analysis, which of course incluies both variable
costs and fixed costs, bears no direct relationship to marginal cost.
Economic decisions should, of course, be related to mexrginal costs.

5224 Buigeting Y

Budgeting basically involves the construction of a physical production
plan for a farm by selection of a set of outputs which will be operable
within the physical resources available on the farm, Determination of the
set of products requires close examination of the way each product will be
produced, and hence the technicel restraints are carried along more or less
consciously throughout the bulgeting procedure. For example, land restraints
will probably be checked explicitly, a stock reconciliation will normally be
carried out, but the possibility of a feed shortage masy not be gone into
very carefully. The financial implications of the plan are derived at the
same time, which implies in twn, derivation of costs and retwrns. Thds
budgeting is primarily concerned with what the financial implications will
be for the farm as a whole with a projected allocation of resources between
activities. That is, buigeting is done ex ante. Buigeting of alternative
plans, allows 2 step by step approach to (but not necessarily attairment of)
the most profitable farm plan.

T gmammmmmmmm
erences:
"Farm Management Analysis," L.A. Bredford and G.I. Johnson, Wiley and
Sons Inc.,Vew York, 1953.
"Farm Managemsnt," J.D. Black, The MacMillan Co., New York, 1947.
;@il;;funt Economics," E.O, Heady and H.R, Jensen, Prentice-Hall
*y
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One type of problem encountered in cost accounting was the difficulty
of deciding whether a crop or the grass to follow should be charged with the
costs of regrassing. In budgeting the investigator thinks in terms of all
variable costs involved on the farm in changing the gtatus quo. As long as
all variable costs are accounted for in the plan, he is not concerned with
the problem of which single enterprise should be charged with regrassing
costs. Conclusions drawn from buigeting are mede on total net profits above
fixed costs. In short-term buigeting, fixed costs do not enter into the
oalmﬂatim.g/ Thus total net profit is the criterion for success. As long
as it can be shown that one cambination of enterprises is more profitable
than another, it is not necessary to say which enterprise is "reaponsible”
for the increase in net profit.

223 ldnear Programming.

Linear programming is a mathematical form of buigeting. It has been used
by agricultural economists for such problems as specifying the optimum organi-
sation of resouwrces and enterprises on farms, and for suggesting desirable
farm adjustments. Ordinerily the objective of linear programming in the sphere
of agriculture, will be one of maximiging or minimizing quantities. Where the
objective of a study is to maximisze farm profits, then linear programming can
be used to attain the most profiteble farm plan.

Within a linear programming meodel, a large number of production possi-
bilities or activities are defined which could be operated on a particular
farm; the physical restraints which will prevent excessive production of any
one activity are specified explicitly; and per unit marginal revenuss are

8. Fixed costs, e.g. land overheads, must be paid even if nothing is produced
on the faxm, Hence retwrns above fixed costs only are considered.
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caloulated. Then within the limits of the restrictions the optimm set
of products is derived. The body of informetion for a linear program is
difficult to derive for a farm, This involves the per unit requirements
of astivities far each resowrce. It requires considerable sgricultural
knowledge, and several visits to a farm to cbtain this information, and
even then many estimates have to be made because some production alterna-
tives may never have ectually been produced on the farm, and yet should be
considered. The deficiency in available data is ome of the major limi-
tations to wider practical use of linear programming, but is not, of course,
a fault of linear programming itself.

Once the data is cbtained, and a solutlon derived, it is then
necessary to check the results with the farmer. Consideration must be given
to the plawsibility of allocation of resources to the activities in the final
plan and to the sensibility of the maximum tetal net retwrmns., In addition to
this information, the linear progrum solution provides the marginal product
values of the limiting resowrces, and an indication of the change in net
revenue which would be required to bring an excluled activity into the
program. It is important to check that both the suggested sllocation of
resources, and the suggested valuations of restraints are reasonabls.

Lineey progremming has been uwsed to analyse the profitability of pea
growing om the swvey faxm mwiber 25. This is veported in Chapter 7. The
farmer's comments on the program plan are recorxded in Chapter 8.

e eal A
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CHAPTER 6

The last chapter illustrated the cost accounting conventions and

discussed four types of eosts encountered in this study. This chapter

deals with the ways total costs were derived and allocated to single
enterprises according to the cost identities and other considerations

given in Chapter 5.

§.1. Identities Used in the Cost Accounting Stwly. The identities used

in the cost accounting study were:

"Observable®” Costs 4+ Imputed Varisble Costs
= Total Varisble Costs
where
Imputed Variable Costs = "Synthesized" costs
+ "Allocated" Costs
Gross revenu® - Total Variable costs = Gross margin

Gross revenus - Total variable Costs - Inputed fixed costs
= Gross margin - Imputed fixed costs = "Profit.”

'%‘ﬁ“ = "Average per unit returns.”
Similarly:
Total variable cost + Imputed Fixed costs = Total costs

(6.1)

(6.2)

(6.3)

(6)

(6.5)
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Total 8

= "Average per unit Costs" (6.6)
and
G%r:ﬁg=lwparmitmmrgin (6.7)
2. Deriva o] of vidual .

Within cach eqguation in Section 6.1. there are a number of components
for which costs must be derived. Ths various ways these individuel costs
were determined for each enterprise are now presented.

2.1, G Re " 9 .

(1) Gross Revenue. Gross revenue was cbtained from the receipts sent
to the fermer by the processing factory or trading company. It is the
aotual amount paid to the farmer based on the weight and grade of product
produwced. Wheve applicable, the Vegetable Growers' Federstion levy of 3/8
of 1% of gross returns was deducted.

(1i) "Observeble" @osts. Costs of seed, fertilizer, cartage and spray
materials of eesch enterprise, were cbtained from the invoices of the
respective veriables, received by the farmer. These costs presert no problem
of interpretation or allmtiamy

6:2.2, "Synthesized" Costs. As pointed out in thé previous chapter,
derivation of these costs is not cost accounting in the sense defined in

Section 5.1. The reason being that sctual costs of varisbles in this
category were cbtainable as annual lump sum payments, but indices of use by

l. Agricultural contractor charges are also straight cash costs. However,
as all farmers did not employ contractors, and while those who did,
employed contractors for different cultivation operations, comtract
services were included under "Allocated" costs.
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each enterprise were not available. Hence values to these variables were
synthesiged from side information obtained from farmers concerning manage-
ment prectices, and from other information obtained from New Zealand
.omﬁ/mmm:mnm Synthesis of costs from side
information was considered to be more reliable than an arbitrary break wp
of the global figures appearing on the farmer's balance sheet.

The variables incluied in this group of costs were trector fuel and
m,mmmwmmm.y

(i) Puel and 0il. Some of the farmers surveyed kept a record of the
ammual fuel and oil expenditure for the tracter, but only one kept a record
of consumption for eash enterprise. Most farmers were able to supply esti-
mates of tractor fuel and oil consumption en the various operations of
ploughing, diseing, rolling, harrowing, drilling, gemeral farm "hack-work"
and the like., They could also give the mmber of times an cperation was
perfoarmed for each crop and the acres covered per howr for that operation.
In this fom farmers were able to supply all the information necessary to
estimate fuel and oil costs for each crop. The wse of this information is
illustrated for deriving fusl and oil costs per acre of peas for Famm
nusber 23.

Example 6.1. (page 87), illustrates how fuel and oil costs wers synthesized.

(i1) Tractor Repairs and Maintenamce. Estimates of repairs and
maintenance costs for tractors were not cbtainable from farmers ar the
N.Z. Department of Agricultwe. Fam profit and loss accounts typically

2, These incluied N.Z. Department of Agricultwe Advisory Officers, N.Z.
Farm Maghinery Texts, N.Z. Inswrance Companies, and the N.Z. Pest Office.

3. an-ﬂmmw“hm“a
"synthesized * cost. However, it is slso an overhead cost and therefore
may be considered as a "synthesized" overhead cost. For this reason,
depreciation is dealt with under imputed fixed costs.



6,13 of Fe No. 23).
DIESEL FIEL FUEL AID OIL
OFERAT TON AVERACE HRS/AC,* CORSTMPTTON* CcosTS. (£'s)
Plough 0.67 1.5 gals/hr. 0.10
Disc and
Haxrow 1.65 1.5 *» ¢ 0.2
Cultivate 0.50 .9 ® W 0.07
Harror 0.85 1 gal/nr. 0.08
Roll 0.20 1. W . 0.02
Drill 0.20 2 w " 0.02
Spray 0.16 3 W n 0.02
Total Fuel and 0il Costs per acre of peas w

* Average hours per acre refers to aversge tractor hours per acre.
Average tractor hours per acre is derived by:(Hours per acre x number
of strokes).

*¢ In addition to diesel fuel consumption, oil consumption was calculated
at 1.5 gallons per 100 tractor hours, which is equivalent to 0.015
gallons per hour.

die

The cost of diesel fuel = 1/8.5 per g@llen
The cost of oil # 16/~ per gallon.

contained a lump sum for "repairs and maintenance,” but there was no indication
of how much of this ammual cost was attributable to each item of machinery, nor
indeed whether this included items of a capital natwre. Consequently estimates
mm:ﬁlﬂymbﬁltupfmmwmmM. These workers

provided estimates of repairs and maintemance for various classes of tractor. A

s * and Cultivation,” A.K.Meley and H.E. Garrett, Canterbury
tural College Rural Eduwcation Bulletin, February-iay, 1959.
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total cost to repairs and maintenance of 50% of the original new cost of
the tractor was used, this sum being spread over an assumed economic
service life (%ten years ar 10,000 howrs) of the tractor. Meley and Garrett
say this estimate of the repairs and maintenance cost "covers all repairs
and maintenance likely to be encountered, including tyre replacementswhere
necessary, but it mekes no allowance for farm labour involved in general
maintenance work, and greasing and changing oil."

In order to take account of employed labour for maintenance work, for
example, topeyfortrsnspurhtionuﬂ;mahmio'ntim to obtain parts,
end pay a wege to a mechanic doing the work, en extre 25% of new trector
mmmwmemmmummmmmﬁ/

New Cost of Tractor £1,000
Total and maintenance materials
at new cost £500
Hired labowr on repairs and maintenance
at 25% new cost £250
Total Repairs and Maintenance at 75% new cost £7150
e

If employed labour on repair work is considered at an average rate of
15/« per hour (approximately equivalent to a mechanic wage rate), the total
number of hours (333 hours) spent on this work is equivalent to 3.3% of the
service life (10,000 hours) of the tractor. If anything this estimate is
probably conservative.

Having thus derived total repairs and maintenance over the economic life
speik of the tractar, an hourly charge was caloulated in one of two

5. It should be noted that if the farmer did all the repairs ami
himself, then the 25% labour allowance allowed here would not apply, since
if allowed here, then "double counting® of farmer's labour for repairs and
mintmmvﬂimult,murthouﬂnm "
labour in section 6.2.4. part (iv). The time spent on machinery repairs
and meintenance the farmer was not collected during the interview. It
is now realised it should have been.
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The first method essumes the trastor reaches the end of its economic
life before it becames obsolete, That is, 10,000 hours are worked in less
than ten years, or on average the vehicle works more than 1,000 hours per
year.

Therefore: =

Ra.nd.llporhmr-To B MA=s 208
]

The secord method assumes that the tractor works less than 1,000
hours per year. Obsclescence then causes the tractor to be "dumped" (no
salvage velws) before it has worked 10,000 hours.

In this case:~

Total R and M ( = c
R and M per howr = Ter year x o yem)

'T Rand M ( = new cost
8 wor or's e.

The actual method chosen from the above two examples was determined by
the number of hours each farmer said his tractor worked per year.

By oalculating the repairs ani maintenance cost on an hourly basis, the
imputed value per crop acre was readily derived by:

(R and M per howr x Total tractor hours per crop acre)

= R and M per acre of crop.

Altractor repairs and maintenance costs were synthesized in this way.

6. It was assumed that a tractor has a service life of ten years or 10,000
hours, whichever is reached first, and that it has no salvage value.
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(4ii) Implements: Repeirs and Maintenance.

The implements costed in this study were all tractor-drawn
cultivation hlplmnts.z/ They included plough, disc, harrows, roller,
drill, tiller, spray unit, rotary hoe, mower and side rake., Variable
costs associated with these implements involved repairs and maintenance
charges only. Unfortunately no New Zealand data was available for
imputing repairs and maintenance costs to implements. Bainer, Kepneranmd
B.rgox‘g/ suggest values for estimating annual repairs and maintenance
charges under United States conditions., The annual average charges suggested
ares-

" .eecharges for repairs, maintenance and lubrication of

various implements, expressed as a percentage of the original

new cost of the machine, In the case of tillage implements,

the costs of sharpening and replacing shares and other soil-

working units are included. ..... The suggested rates are

intended to remresent an amount large enough to keep the

machine in good repair, pay for transportation and a man's

time to obtain parts, and pay a wage to the mechanic doing

the work,"

The suggested values are given in Table 6.1.

As the American writers state:

"It should be kept in mind that the charges indicated

(in Table 6.1) are for normal amounts of annual use, ranging

from 50 to 150 hours per year for most machines cc...."

The American amual average values were used in this stuly and are not
thought to differ greatly from New Zealand conditions. In particular, the
hours worked per year as calculated for implements under Hawke's Bey

conditions all came within the suggested range. Total howrs worked per year

7. VWhere equipment suh as header harvesters, hay balers, potate diggers
potato planters, potato moulders and corn pickers were momtuﬂihich
were omed by the farmers (and these cases were few) no attempt wes made
to carry out a detailed implement costing, because of a complete lack of
information. In such cases contractor rates were charged.

8. "Principles of Farm Machinery," R. Bainer, R.A. Kepner and E.L. Barger,
John Wiley and Soms, New York, 1960, p.36.
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r.
AVERAGE ANNUAL CHARGE
TOE GF MAGHINE | FER CENT NEW OOST.
Plough Tols
Discs 505
Hexrows 1.1
Roller 1.5
Drill (13-coulter) 2,2
Cultivator (1l-tine) 3.8
Spray Unit 4.0
Rotary Hoe 6.8
Mower Le2
Side Reke 2.5

for each implement were calculated fram the total howurs each implement
was used for each crop.

The repairs and maintenance cost per hour for a particular implement
was obtained by dividing the appropriate amnual average charge by the number

of hours the implement worked per year., Fianlly the imputed cost per crop
acre was derived bLy:-

(R and M per howr x Hours implement worked per crop acre)
=R and M per acre of crop.

Example 6.3 indicated how repairs anl maintenance costs per acre of
peas for all implements were derived for farm number 23,

§:2:3. "Allocated" Costs. Two verisbles are incluled in this growp
of costs, contract charges and labowr costs.

9. M, pc,‘o



EXAMPTE 603:
Zplement Repairs and Maintenance Costs
Per Acre of Peas.
Average Annual Total Hours *R and M Hours per Rand M
Tnplenert Chaxrge (&£) Worked Per Year | per hour (£s) | pea acre | per pea ssre (&s)
le. 10187 118 Oow 0.67 0.“
Discs 5.88 290 0.02 1.65 0.03
Harrows 0.68 m 0.01 0085 0.01
Rollex 1.68 35 0.05 0,20 0.01
Sw Unit 3.00 81 0.0 0.16 0.01
Total Implements Repairs and Maintenance per Pea Acre £. 1

* Taken to the nearest £0.01.
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(1) Contract Charges. Agricultursl contractor charges should be
more correctly be classed under "cbserveble™ costs., These costs are
obtained directly from invoices held by the farmer and hence cau be
allocated directly to each enterprise, However as pointed out in
footnote 1, of this chapter, all farmers did not emply contractors, and
those who did so, employed them for different cultivation operations.

The reason contract charges were not included in "observable" costs
therefore, was to try and standardize “observable" costs for all farms for
the benefit of the survey farmers. A bulletin was circulated to these
farmers indicating "observable" costs for each crop. The inclusion of con=-
tract charges sz an "observable” cost would have made it more difficult for
farmers to meke comparisons between farms on the basis of seed, fertilizer
and spray costs. The variation in "cbservable" costs between farms was of
interest to farmers because of the various seeding rates, fertilizer eppli-
cations and spray applicaticns employed by growers. For this reason contract
charges were incluied in "allocated" oo.tuw

(i4) Iebour Costs.  lebour Costs are allocated according to the
definition of cost ascounting in seetion 5.1. That is, the total cost of
farmer labour is allocated tc all enterprises so that there is no residual.
It was, therefore, necessary to find out the total annual cost of the
rm'alabou'.y

Provision was mede in the questiomnaive (Appendix A pages 6 and 16) to
find out the rate of peyment for permanent hired lebowr, and also at what
rates farmers considered an hour of their own time was worth on various

;
i

contractors saved on their own tractor expenses. Farmers
contractors had higher tractor expenses.
"gynthesized" costs and " costs to imputed

means both situations were incluied under the same heading.

allowance mede for a reward for menagement skills in the cost

[} net profit for the enterprises is interpreted as having
cover this charge.

who
did not
pooling

[

4
i

E

11.

5
;

3

4
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operaticns. Foamer estimates of their own worth on an hourly basis
veried fram 6/- to 25/~ per homr, The farmer's lebour was, however,
charged at the same rates as for permanent hired labour,

Various estimetes wexre aveilable for imputing labour costs.

These incluied contract lsbour charges at 10/~ per hour and farmer
estimates of actuel wages which must be paid to obtain hired labouy.
These estimates renged from 7/= to 10/= per hour, with the mean of
nineteen farms heing 8/6 per hour.

Under normel conditions, contractors' labour charges are usually
higher than those actually peid to farm labowrers. Wage rates were
therefore based on 8/6 per hour. This was acoeptable to most farmers.
All permanent faxrm lsbouwr for all ferm operations for all crops was
charged at 8/6 per hour.

This wage rate closely approximates an annual wage of £300, and was
taken as the total annual labour cost to be allocated to all enterprises.
The two stage process of allocating total labour costs has been dealt
with in 5.1.4. This above section points to the fact that labour costs can
be considered to camprise a variable compoment (direct lsbour costs) and
an "overhead" camponent (the costs of labour not directly sssociated with
any particular enterprise).

Henoce "allocated"™ labour costs in this section is only concermed with
the direct variable lshour costs allocated to each enterprise. The
residual labour cost:

£900 « Divect Iebour Costs = "Overhead™ labowr or residual
labour costs

is dealt with in the section on imputed fixed costs (6.2.4. subsection (iv)).
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Variasble labowr costs were allocated on the basis of the number
of hours the farmer said he spent on each operation for each enterprise.
Any hired labour employed in the prodwtion of an enterprise was also
ineluied in this section of costs.

Calculation of all costs mentioned so far, for example "cbservable"
costs, "synthesized" costs and "alleocated" costs, provides total varisble
costs. Hemce identity (6.2.) can be calculated. That is:

(Gross revenus - Totel variable costs) = Gross margin.

The allocation of total fixed costs is now considered. This allows
gverage per unit retwrns to be obtained.

6.2,4. Pixed Costs. Cost accounting demands that total farm costs
be allocated smongst the farm enterprises. The ways of allocating the
component fixed factors are dealt with separately for overheads of tractor
and implements, land overhsads, general farm expenses and labowr overheads.

(1) Overheads of Tractor and Implements. These may be considered
under the single item of overhesds of farm machinery. Farm machinery
overheads include depreciation, (an anmual cost plus interest on imvested
capital), and sundry costs such as registration, insurance end shelter.
Like the variable costs of repairs and maintenance, machinery overheads
mst be synthesized. Overhead items appear in farm financial records, such
as the depreciation schedule. But the method by which these estimates are
derived is not indicated. As farm financial records are compiled mainly
for taxation pwrposes, depreciation is of'ten based om a much shorter
economic machine life than would be justified on the basis of wear,
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It is therefore necessary to synthesize overheed costs for each machinery
item to obtain annual overhead costs, before they can be ellocated to
invidivedl enterprises.

Depreciation and Interest:

Various methods are availsble for calculating depreciation.

Firstly there is the straight-line method, which is the simplest and
most commonly used. It gives a constant annual charge for depreciation
throughtout the life of the machine. In the straight-line method, the
amount of the annual depreciation is equal to the new cost minus the resale
or salvage value, divided by the estimated life in years. As in this study,
many investigators consider that a machine will have no salvage value at
the end of its economic life. Interest on invested capital must also be
allowed. Strictly speaking, the charge for interest should decrease over the
life of the implement as the value decreases. But the straight-line method
assumes a constant annual charge. Thus the interest charge is calculated on
the basis of the average investment during the life of the machine. With
straight-line depreciation the average investment is usually half the sum
(50%) of the new cost (assuming no salvage value). The rate of interest
should reflect prevailing rates.

EXAMPTE 6.4: Straight-line
D L‘J'Y""'r"_lu

racd l.l‘. ‘ '_ .

Imputed constant annual charge for depreciation:
Assume new cost of maghine = ¢ = &£1,000
Economic service life in years = n = 10

- Constant anmual charge for depreciation

2gF - an
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Imputed constant annual charge for interest:

Assume interest rate = r = 6
Average investment of capital = k = 50% (of new cost)

- Constant annual charge for interest:

- Total average annual depreciation and interest charges = £130.
The total average annual cost is then reduced to a per hour estimate

To obtain the depreciation and interest cost per acre of crop, it is
then only necessary to multiply the per homr cost by the average number of
hours worked per acre of crop.

The second method involvee the formal caleulation of a single annual
sum to cover depreciation and interest. It is less arbitrary than the first
method and is the method adopted in this stuidy. It may be considered as a
"sinking fund" method.

. A single sum is required, which paid year after year {(up to the end of
the economic life of the machine) will just enable a new machine to be bought,
and which will pay interest on all sums outstanding on the machine. The
situation mey be thought of as an overdraft situation.

EXNPIE 6.5 "Slcligdud"

ang " thod or lmputing A
Annual Depreciation and Interest Ch

Let new cost of machine = ¢ = £1000
Egonomic service in years = n = 10

(no salvage value at the end of this tim)
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Interest rate = P
Anmual overdraft repayment = A

At the end of year one, the machine cwner has an overdraft of o =£1000,
less an ammal repayment A, plus interest on the outstanding overdraft which
he must pay.

Thus at the end of year ome, the ammual payment is:

(e=a)(1+7) = o(L+7)=A(L+7)
Similarly at the end of year two, the ammual repsyment is:
[o(ir) -a(2r) 2] @+ 2) = o(1er)? - 4(242)? - A(24x)

At the end of year n (n = 10), the final annual repayment is:

o(14)10 = A(1ex)0 - A(142)? ceviieninniens = A(Lr)2 - A(2ex) = 0

At this stage no further repeyments are made because total depreciation
has been accounted fer, and interest on all outstanding sums have been paid.

An estimate of the annual repayment A, can now be cbtained.

Equating the expression for years 1 to 10:

o(1+7) 0 = A(2er)20 4 A(1ex)? 4 ceven 4 AQ24x)

Intd.-l%;

and dividing by (1+r)°
0.""“"‘&" eoses ﬂ’

g |
or e-].!d 1-1,2’ ssevells
i=1

. A= e
-4
za
4=l
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Having thus derived the annual repayment for depreciation and interest
on invested capital, the cost may be allocated per acre crop by the
procedure outlinesl for the first method. That is, first calculate the
annual repayment per howr, and multiply this estimate by the average number
of hours worked per acre of erop.

The second procedure outlined above for synthesizing ammual depreciation
and interest charges was used for caloulating the overhead costs of tractors,
ploughs, discs, harrows, rollers, drills, cultivators, spray units end side
rakes encountered in this study.

Table 6.2 shows the service life in years and totel howrs, on which
calculations of mechine overheads were based.

TABIE 6,23

TR

> SER 2
VARIOUS FAHM MACHINES

8 e r v ic e Life
Machine

Years Hours
Flown 15 3750
Harrows 15 3750
Drill (13 coulter) 15 2000
Cultivator (1l-tine) 12 3000
Sprey Unit 10 e
Rotary Hoe 10 2500
Side Rake 15 3750

LIPRARY
MASSEY UNIVSREITY OF MANAWATU
PALMERSTON NORTH, N.Z.
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The figures in Teble 6.2 for the various machines were derived from
farmer estimates recorded on page 3 of the guestionnaire (Appendix A).
These estimates are somewhat lower than machine service lines es indicated
by Mclay and Garrett. iy

Sundries:

Sundry overhead costs include registration, insurance and shelter
for machines where these threc factors are applicable. Not even lump sum
annual costs for these items were aveilsble from farm financial data. An
estimate cbtained in the literature describing allocation of sundry overhead
costs was found in U,S.A. work by Bainer, Kepner and Barger.-n/ These
workers suggested an overall average annual cost of 1.50% of the new cost
of a machine be chargnd to cover the sumiry overheads.

Table 6,3. sets out details of sundry overheed costs as derived from
thhﬂnﬂﬂm,yﬁthmspecttofmtrwtm. The average of these
New Zealand estimates check reasonably well with the Emerican estimate.

12, "Implements and Cultivation,” A.K. Mclay and H.E. Garrett, Cantexrbwry
Agricultural College Rural Edwation Bulletin, February - May, 1959.

13. PFor reference see footnote 8. in this Chapter.

1, Information in Table 6.3. was obtained from the New Zealani Fost
Office, and New Zealand Insurance Company.
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| } I |
Insured Velus Insurance | Registration Shelter  Total Average g:r |
| of Tractor(£) Premium (£) | ("E® Plates) Allowance| Annual Sundries(£) & |
] .
| 600 5.16.6 76 1.7.0 7.11.0 1.16
| 650 6. 1.6, /6 s B 7.16.0 1.15 |
; 700 6. 6.6, /6 1.7.0 8. 1.0 L2 |
| 750 6.11.6 /6 1.7.0 8. 6.0 | 1.:&}
| 800 641646 76 | 1.7.0 8.11.0 ' 1.01
;‘ 850 y o /6 | 1.7.0 8.16.0 ' 1.00 |
| 90 | 7. 6.6 76 | 1.7.0 9. 1.0 0.95 |
| 950 | 7.11.6 76 | 1.7.0 9.6.0 04k
1 1000 | Te16.6 7/6 | 1.7.0 9.11.0 0,92 |
i 1100 i 8. 6.6 | /6 | 1.7.0 20. 1.0 1090
! Mean = 1.02%

Notes on Table 605:
(a) The insurance premium includes insurance for a comprehensive

(v)

(e)

cover on the machine, plus

war damage,

1/~ per cent for earthquake and

Registration unier "E" plates for a tractor is standaxd at
7 year, This sum camprises 7/- third party insurance
and label fee.

An allowance for shelter of the tractor was derived from
information contained in a Farm Management Guide to Cost
and Prices. Estimation of shelter costs for a tracter
and implements was made in the one caleulation, and was
applied to all farms.

Derivation of Average Armual Shelter Costs for a
Tractor and Implements:

15. "Farm Manageme
Agriculturel Economdics Department, Massey University College of

and

nt Guide to Costs and Prices 1962-63", Farm Management

Wanawatu 1%3’ Pe 42,
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Assume a £100 wooden building.

Insurance at 3/- peroent = 3.0
Depreciation at 2.5 percent = £2.10.0

Total average annual
shelter costs £2.13.0

(Interest on the capital invested in the building is accouanted for
in general farm expenses - see Section 6.2.4. subjection (iii)).

It was assumed that half shelter costs are allocated to the tractor,

i.e. Tractor shelter costs = £1.6.6.

and half shelter costs are allocated to implements

i.e., Implements shelter costs = £1.6.6.

Say £1.7.0. each for the tractor, and implements.

Table 6.3 shows that the average amnual sundry overhead costs, expressed
as a percentage of new cost of the tractor is 1.02% of new cost. However,
for all calculations a figwre of 1.20 of new cost was msed. This figure is
slightly lower than the American estimate of 1.50%.

Calculation of the average anmual sundry overhead costs for farm
tractor-drawn implements was based on the same procedure as adopted for
tractors. Table 6.4 sets out details of sundry overhead costs for the
various price ranges of tractor-drawn implements.



AN LY o UBIR

AW _THPTE

Insured Value | Inswrance Shelter Total Average Per Cent
of Inplement Premivm | Allowance | Annual Suniries New Cost
100 and less 2.8.0 ¥ 2.11.0 2.28
110 2, 9.0 Ve 2.12.C 2,17
120 2. 9.0 V- 2.12,0 2.1
130 2.10.0 3= 2,13.0 1.95
U0 2,11,0 3/ - 2.2%.0 1.80
150 2.11.0 3/- 2.14.0 1.73
160 2.12,0 3/= 2.15.0 1.63
170 2.13.0 3/= 2.16.0 1,61
180 2.15.0 /- 2.16.0 1.50
190 2.2%.0 3/= 2.17.0 1.48
200 2.2%.0 3= 2.17.0 1.43
350 3. 2.0 V- 3. 5.0 0.85
MEAN = 1.73%

Notes on Table 6.4:

(2)
(v)

(e)

Tragtor-drawn implements are gemerally insured for an amount
close to their new value,

The peniun is that allowed for a comprehensive cover,

Bl-m. In sddition 1/= pervent insured value is added in
cases for earthquake and war damage cover.

From the notes on Table 6.3. part (e), shelter expenses to

by all faxm implements axe at the rate of £1.7.0

was made that on » all farms
under cover. the allocation

yer implement is 3/« per year.

i
i
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From Table 6.4 the average annual sundry overhead costs expressed
as a percentage of new cost of implements is 1.71%. However, for all
caleulations a figure of 2% was used. This figure is slightly higher
for implements, than the American estimate of 1.5%.

Given the above procedwres for imputing average annual tractor
and implement overheads, the proportion of these costs allocated per
acre of each single enterprise may be readily derived. The average annual
cost is divided by the number of hours worked per year to give the overhead
cost per hour. Overhead cost per howr is then multiplied by the number of
hours a machine works per enterprise acre, which gives the overhead cost
per enterprise acre.

The method employed for imputing values to tractor and machinery over-
heads is a fixed cost synthesis procedure and as such cannot be regarded
as cost accounting as defined in Secticn 5.1. Comments relsvant to such
"synthesized" costs anl their relationship to the cost accounting convention
are contained in the previous chapter.

(4i) Iand Overheads.

One disadvantage of cost accounting is that values for fixed
resources nust be assumed., Farm information may be collected even to the
intensity of the cost route methed, but it will not give any idea of how
fixed costs should be allocated between enterprises. Iend overhesds illustrate
the point. All the detailed information that could be collected on land values
will not give any indication of, for example, what an extra sore of land is
worth at any perticular time of the year. Iand values will vary at different
times of the year. For example on an intensively cropped farm growing
vegetable crops for processing, land will have a "high" value in spring and
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sumer when crops are competing for land, The land value however may be
lower in autumn and winter when only grass and stock fodder crops are

gromn., Another illustration is that light stony land may have a higher
value in winter when it can safely caxrry all the livestock in very wet
weather, than it will have in summer when its productivity ami carrying
cepacity falls considerably. Valuation of land in this sense eannot be
achieved by cost accounting,

All that can be achieved in cost accounting is ¢to assume a value for
land and allocate this value between all enterprises according to an
acceptable, and preferably reascnsble eost accounting convention. This methed |
allocates all land costs without leaving a residual, but it cannotiwpresent
the variations in land values at different times of the year.

In the cost accounting convention for allocating land overheads, three
factors were considered. These were retes, land tax ard an imputed rental
value,

Rates ard 3and tax paid annuelly by the farmer were cbtainable directly
from farm records. These two costs could be considered therefore as
"observable" fixed costs. An assumed rental value for lard was based on the
Capital Veluation of the feaxm. The Government Cepital Velue minus a standard
sun of £3,500 (to deduct an allowance for the value of the farm house and
environs) provided an estimate of the value of the productive portion of the
t'an-y The annual rental value of the property was chosen as the eriterion
for veluing land, This was considered to be eguivalent to the rate of interest
peid on cepital invested in the land, An interest rate of Gf on invested
capitel was assumed. Aceordingly the ammmal rental value of the whole farm

16. The productive portion of the capital value inclules all improvements such
as drainage and fencing, Repairs and maintenance materials for land such as
fencing wire and posts, were incluled as sundries in farm profit and loss Se
::z?:hqhnubmmmhﬁfwhgmlrmmminm(
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was assumed to be equivalent to
(Gapital Velue - £3,500) x 6% (6.8)
Identity (6.8) indicates the veluation of lend for allocation between
enterprises. However, "observable" fixed costs must be added to the land
valus in order to derive total land overheesds. Total land overheads per
form acre is given by equation (6.9).

Lend tex + rates.|(Capital Valus - £5,500) x 6%)= ighoner o ()

As most orops do not ocoupy land for a full twelve months total
annual land overheads were allocated per enterprise acre acecording to
tlwnmltiplierkua

Months 1 en ise
iﬂox!ﬁimﬁs ; = kij
The difficulties of determining "months land in enterprise™ has

already been discussed in Chapter [, Thus total annual land overheads
per farm acre were allocated per acre of enterprise by equation (6.1.0).

(Total annual land overheads :k“)s{mannmllani

The proportion of land overheads allocated to a single enterprise as
illustrated above, can constitute as much as 608 of the average per unit
fixed costs. Thus "valuing" land in the cost accounting sense will have

a marked effect on average per unit fixed costs. This is discussed further
in Section 6.4
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(i41) General Farm Expenses.

Any general farm expenses which cannot directly be charged to an
enterprise aml which have not already been mentioned in previous sections
of this chapter are included in General farm expenses. These include
general insurance, electric power, telephone, accounting and legal fees,
sundries and woriking expenses. Allocation of general farm expenses has
previously been mentioned in 5.1.h. subsection (ii).

Total general farm expenses were derived from farm Profit and Ioss
Accounts. In cases where this information was uncbtainable, that is, for
just under 50% of the farms, the average of general farm expenses which
were cbtained, was used.

It is recognised that certain of the general farm expenses, for
example working expenses, would not have been incurred if nothing was
produced on the farm and hence such expenses should not truly be called
"overheads."” However, it is difficult to separate these costs from true
uvurhnduy/hsnuthcym included in general farm expenses. In practice
general farm expenses tend to be a relatively small proportion of costs.

The procedwe=for ellocating general farm expenses adopted in this study
was similax to that for allocating land overheads. An asctivity was charged
on @ per acre, per menth basis, Thus:




«108-

Total genexal
wnhm-ﬂi - (!otalmlw)k“
to enterprise
Mh%mbﬂﬂﬂh%hmw%m
k‘d-
Hence:
Total general

g - Cop sl peeee sk,
per acye of
enterprise

As previously mentiomed in 5.1.2, subsesction (i), the "momths land in
enterprise” can be ambiguous, and illustrates the inherent problem of
allocating fixed costs by cost ascownting methods.

(4v) "Overhead " ledour.

Subgeotion (1i) of 6,2.3. described how an allowance was mede
for the cost of any labour directly associated with the prodwtien of each
enterprise, This was desecribed as the first stage of labour cost
allocation. If the cost of lsbowr directly associated with all enterprises
is subtracted from an sssumed amnual wage allowance(£900), there will
remain a propertion of labour costs which has not been allocated. These
"residwel" or "overhsad" lsbour costs are therefore given by:-

£900 « Directa Iebowr Costs = "Overhead" Iebowr Costs

The second stage of lebowr cost allocation was concerned with the
"overhead” lasbour costs. The method employed in the swvey was intended to
allocate total "overhead" labour by cherging am sctivity according to the
propartion of gross farm revenue it earned.
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The method used, however, wes:

Total "overhead" G § TP
o are |+ (e300 » oz grtermiz sereme
- ETotal‘hrhble costs of labour
charged to the enterprise
As pointed out in Subsection (1) of 5.1.4. this formula did not
achieve what was intended. What it did achieve was to allocate the
assumed £900 farmer labour return in the proportion of enterprise gross
revene to gross farm revenue. The formula which should have been used it
is now realised was:
;rotal"ovu-hnd"

labour charged } = (£900 = Total Variable Cost of Labourer)
to the enterprise

x (Gross Enterprise revenue)

Gross farm revenus

This formula would have achieved the ailocation of "overhead" labowr
as iutonﬂ.d.y

Total "overhead" labour charged to an enterprise was divided by
enterprise acres to derive "overhead" labour per acre of enterprise.

This section has illustrated how individual costs were derived and
allocated. A detailed cost analysis of four main enterprises for farm number
23 is given in Appendix B, All swrvey farms were subjected to the same
costing procedures as illustrated in Section 6.2 ani the example farm.
Tables giving the complete cost accounting results for eight major cropping
enterprises are shown in Appendix C.

Section 6.3 sumarises the camplete cost accounting results.

18. For further on the two "overhead" labowr formulae,
see subgection (1) of 5.1.4.
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6,3, S of Re

The cost accounting results obtained for eight major erops grown
in Hewke's Bey are sumnmarized in Table 6.5.

Points to note about Table 6.5 are:-

(a) All costs and prices tabulated are expressed as decimals
of the pOﬂIﬂ' for mmplo 89.7 = 89035-

(b) All costs and prices are calculated to the nearest 1/-
or m.wo

(e) All costs, returns and yields
' figures taken from the 1959-60, 1560-61 ol 136182

seasons' data.
(d) A1l costa and prices are expressed per acre of crop grown.
From Tsble 6.5. where all figures are expressed per acre:
Gross Revenue - Variable Costs = Gross margin®*
where:

Variable Costs = Cash Costs + Imputed Cash Costs
and further where:
Cash Costs = "Observable" costs
Imputed Cash Costs = "Synthesized" costs + "allocated" costs.
*Gross margin can be considered as retwrns above veriable ccsts, and hence
approximates marginal return.
Further:
Gross Margin - Fixed Costs = "Average per unit" net returns.
The "mean" or average figures refer to the average costs of each
group of ferms for each colum. The minimum and maxigum figures refer to

the lower and upper cost limits respectively about the mean for each growp
of farms for each column.



CROP - NO. CF GROSS CASH IMPUTED VARTABIE GROSS** | PIXED  AVERAGE FER

! FARMS RETURNS  COSTS CASH COSTS COSTS MARGIN COSTS  UNIT EETURNS
FEAS Cless I MEAN 12 45.35 9.40 4.75 14.30 31.20 14.90 16.30
; MIN. 31,60 7.80 3.00 12,35 18.25 8.90 1.25
MAX, T72.75 11.55 7.70 16.50 59.50 21.95 46,80
Class II MEAN 10 44.95 945 4015 13,60 31.35 7.50 23.90
: MIN, 24,00 7.40 1,95 940 10.10 4.60 2.85
; MAX, 5%.00  11.40 6.75 16,95 41.90 10,85 3455
Class III MEAN b 49,20 10,25 5.75 15.95 33.25 16.50 16,75
MIN. 33470 9.50 440 13.90 17,80 13.25 6.55
: MAX, 61.55 11.60 7.20 18,80 42.75 19.35 23,65
Class IV MEAN 2 ‘.5.15 9015 6.10 15.25 29.” J=15_om 1':-70
RYEGRASS MEAN 15 3485 4,10 9,00 13,10 21.75 11.25 10.50
: MIN. 21.90 2,05 6.00 10,50 6.15 5.10 9.90*
MAX, 50,00 5¢65 11,80 15.80 35.80 18.00 28.85
TOMATCES MEAN b 26,00 109.10 16.75 125,85 120.15 27.35 92,60
MIN. 207,70  82.15 12,75 9755 65,60 17.30 42,70
MAX, 328,25 132.15 21.65 Uy, 90 183.35 50.15 166.05
POTATCES MEAN, 3 197.35  82.95 11.15 9%.,10 103.25 38.85 6o 40
MIN. 17520 7490 7.70 86.15 87.05 20,15 61.15
MAX, 229,35 88,00 Vsolt5 100.45 133.65 68.45 66.90
DWARF BEANS MEAN L 118,90  37.30 9.95 57.25 71.65 31.30 40,35
MIN, 65.25 8.40 7.05 18,05 47.10 1%.30 24,10
MAX, 265.65 105.25 15.60 120.85 k.80 68.45 76.35
BROAD BEANS MEAN 3 90.95 43.20 7.65 50.85 40,10 | 22.40 17.65
MIN, 68,00 37.00 6.60 43,60 20,85 12.35 3.85*
MAX 132.10 49.15 8.45 57.85 75.00 28.25 48.35
WHEAT MEAN 2 28,50 2,85 5.65 8.50 20,05 7.55 12,55
SWEET CORN 1 55.70 7.80 9.20 17.00 38.70 15.30 23,40

b | *NET IOSS

Gross margin approximates marginal returns
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The muber of farms indicates the number of swvey farms growing
each of the eight major cropping enterprises. In the case of peas, farms

have been grouped according to the farming system (Refer to Chapter 3).
From Table 6.5 the position of the crops mey be ranked in oxrder of

relative profitebility as estimsted by the cost sccounting procedure.
Table 6.6 illustrates the ranked order of profitability of crops on the
basis of gross margin.

T 6.6

IRGIN, FER AC

R Thaw GRGES MARGIN
1 Tomatoes 120.15
2 Potatoes 103.25
3 Dwaxf Beans | 71.65
b Broad Beans 40.10
5 Sweet Corn 38.70
6 Peas : 31.45¢
7 Ryegrass Seed .' 21.75
8 Wheat i 20.05

_

*Average returns of 28 farmers

The Gross margins indicated in Table 6.6 are the average gross margins
per acre for each crop taken from Table 6.5. In the case of peas, the average
gross margin is the average of 28 farms.
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Table 6.7. 1llustrates the ranked order of profitability of

crops on the basis of average per acre net returns.
TABIE 6.7

i I AVERAGE NET

’ RANK . CROP RETURNS

| FER ACEE

| s

} 1 | Tomatoés 92.60

| 2 . Potatoes 6440

: 3 Dwarf Beans 40,35 |

} 4 Sweet Corn 23,60 |

f 5 Peas 18,95 |
6 Broad Beans 17.65
7 Wheat _ 12,55 |
8

Ryegrass Seed 10.50

-

* Average of 28 farmers.

The average per acre net retwrns in Teble 6.7 have been taken from
Table 6.5. In the case of peas the average per acre net return is the

average of 28 farmers.

The first point to consider is the nuiber of farms growing each orop
shown in Table 6.5. All 28 faxrms, of course, grew peas, 15 grew ryegrass
seed, but only a small muwber were found growing the remaining ecrops. For
the small numbers of farms growing tomatoes, potatoes, dwarf beans, broed
beans, wheat and sweet corn, estimetes will be correspondingly less reliable.
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This is especielly true when the range of costs for each category of costs
is considered for the small nubers of farms., It is difficult, therefore,
to confidently interpret the average figures for the crops concerned.

However, from Tsble 6.6 in spite of the small numberz of farms costed
for some crops, a clear idea is obtained of the most profitable and the
least profitable crops. For example tcmatoes and potatoes are cobviously
very much more profiteble to grow than is whest. "his type of cost accounting
information is useful for farmers by peinting out large differences in
profitability between crops. But where the differences sre less marked, for
example between broad beans and peas, it becomes more difficult to confidently
say which erop would be more profitable to grow.

As pointed out in Chepter 5, cost accounting is only concerned with
deriving the costs of producing enterprises, and no consideration is given to
the resources available for producing them. (n the besis of a cost accounting
stuly alone a farmer may give consideration to growing say tcmatoes. In
practice however, there may be factors which would prevent him from growing
this "most profitable” crop. For example he may not have the necessary
machinery, or soil type, or he may not be able to employ enough gang lsbour
for harvesting the crop. If he was already growing tomatoes and decided to
increase his acreage of the crop on the basis of a cost accounting study, he
may find that limits on resourees of machinery and labowr would not allow the
inerease, or that the proecessing factory would not increase his tomato-growing
contract. Cost accounting does not allow consideration of limits of resources.

The cash costs obtained from a swvey for a cost accounting study can
provide useful information for farmers. Mindntaﬂ,wtbymm

19. This was in fact done by the author. A bulletin was sent to pea growers
in Hewke's Bay indicating the cash costs of all erops.
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a farmer the various practices adopted by other farmers with respect to
ceeding rates, fertilizer rates and use of various types of sprays, amd
the associated costs.

Estimates of imputed cash costs are less useful to farmers, because
firstly, it is not cbvicus to them how they are cbtained, and the
reliability of the estimates is questionsble because of the manner in which
scme of these costs, for example repairs and maintenance, were "synthesized®
for each enterprise.

The gross margin derived by cost accounting methods approximetes
merginal returns. That is, it indicates the value of an extra acre of crop
contract in the sense that there are no limiting resources, and that the
"profitalility" of the orop being reduced, is known. For example the gross
margin of tomatoes is £120 and of potstoes £103. From this, the interpre-
tation is that an extre acre of tomatoes could replace an acre of potatoes
with en increase in returns of £17, provided that there are no limiting
resowrces, This information is the best that cost accounting results can
provide.

By carrying the cost accounting procedure further to allocate fixed
costs to enterprises and hence arrive at an estimate of average per unit net
returns illustrates the main disadvantage of ecost accounting. The average
per unit net returns are at best, extremely difficult to interpret and
cannot confidently be used for decision-meking purposes.

As the proportion of land overheads allocated to a single enterprise
memtituhumhueoﬁetrmm.mmﬂnmuﬂlhn-.
merked effect on average per unit net retwrns, Gost ascounting camnnot
indigate what an extra acre of land is worth or value land in this sense.
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With reference to Tables 6.6 ani 6.7, it is unfortunately, impertant
to realize that by using the "wrong" fommla (£900 x SEZSS SULTPELSe Xevenus)
= (total direct costs of labour charged to enterprise) =(Total “overhead"
lebour charged to enterprise) for allocating labowr cosis, the labour
intensive crops such as tometoes, potatoes and broad beans, have not
adequately been penaliged. That is of course lsbouwr intensive from the
point of view of farmer labour. These crops have, of course, been charged
the full cost of any casual or gang labour used for harvesting and seasonal
cperations.

The overall profitebility of all crops, after allowing for overhead
costs chown in Table 6.7. is somewhat surprising. These are "profitas"
after sllowing £900 per year for the farmer and 6% interest on capital
invested in land and machinery. Only "managemsnt" has to be rewarded before
a "pure profit" is obtained. These returns are swrprisingly high in terms
of the “generally accepted" fact that farmers usuelly have difficulty in
achieving returns to both labour and capital equivalent at the going wage
and rate of interest.

Further, the average net returns in Table 6.7 are net retwrns per acre
of erop grown. Therefore, where there is a rotation of crops within say two
years, the profit per acre per year is correspondingly inflated.

With reference to ryegrass seed, the average per unit retumns are for
the seed crop only. No provision wes made for applying the cost accounting
formula to livestock which could graze the pastwe for the balance of the
year. If livestock had been costed, and added to "ryegrass seed" the
average per unit returns to "ryegrass seed" may have altered the ranking of
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the lower order crops. Certainly if livestock were included the overheads
to ryegrass seed would have been spread eover both livestock and seed. For
example ryegrass seed wes charged with the full cultivation costs of sowing
the pasturc.y But if livestock had been ineluded, a proportion of
regrassing costs would have been debited tc livestock and a proportion
debited to ryegrass seed,

As all the farms swrveyed grew peas the cost of this crop are worthy
of mention from Table 6.5. Farm Classes I, III and IV were all relatively
intensive cropping systems. Hence peas were in competition with other
crops. Class II however was an extensive farming system where peas were
not generally a major enterprise. Considering the average gross margine
for all classes, it may be seen that there is very little variation between
classes. Ilowever, there is wider variation between classes for average per
unit net returns. This is of course due to the variation in fixed costs.
Because classes I, III and IV were all situated relatively close to Hastings
city, and occupied high priced land, the rates, leard tax and Govermnment
Valuation for these farms were substantially higher than for the more
extensive farms. Hence land values derived by the cost accounting procedure
account for much of the difference between the extensive end intensive

farms.

20. This is the problem of whether the preceding crop or the pesture to
follow should be deblted with “costs of regrassing,“ which has
been mentioned in connection with allocation of land
overheads and general farm expenses.



$e3. Sumary

Chapter 6 has illustrated the actual cost accounting procedures for
allocating all costs to single enterprises. The results derived by
these procedures have been presented in summary form and discussed.
The most useful information that can be obtained from a cost accounting
stuly is from the per unit gross margin which approximates marginal
returns. The average per unit net retwrns have however less economic
significance because of the difficulties of valuing fixed resources. A
further discussion comparing the cost accounting results with those
obtained by linear programming with reference to farm number 23, appears
in Chapter 9.
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CHAPTER 7

A comprehensive description of linear progreamming methods in
agricultural economics has been given by Heady and Cnn'nleray This
Chapter is concerned with the application of linear programming to
maximize the profits of a farm in Hawke's Bay. Data collection, the
basic matrix and the results are discussed in this Clmptcr.z/

The farm (No. 23) chosen for the analysis, wes selected because
of the large mmber of alternative enterprises which it could produce,
the availability of good farm records, and the great inthrest of the

farmer,

Zel. The Ferm.
Farm No. 23 consists of 194 acres, comprising 67 acres of "dry"
Pakowhai silt loam with a low water table, 117 acres of “wet" Pakowhai
silt loam with a high water table, seven acres of wet shingle, and three
acres occupied by buildings, stock yards and waste land, The Pakowhai
silt loam areas are excellent for grazing and cash ecropping. The seven
acres of shingle land has only the one pooduotion possibility of grasing

stock. The labowr requirements for shifting stock, and the labour
meintenance requirements for this area are extremsly small, For these
reasons the seven acres of shingle land were not incluled in the limear
programms .

The farm has two houses, a large implement shed, a wool shed, a

1. "Iinsar Programming Methods," E.O.deandi.v. Candler, Iowa State
University Press, Amesm, Iul.

2. &mi‘tmhﬂpﬂ.h ar programming could be used to analyse
a muber of different farms tmrmul however, that the time
availsble for the stuly would not allow this,
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store shed, and a wide range of farm machinery. The permanent labour
force consists of the farmer and ons permanent married man, Casual labour
is availsble at any time of the year, for any length of hiring periocd.
Gang labour is available if necessary for harvesting crops. Warking
capital up to £5,000 is availsble at any period during the year.

The farm produstion pattexrn for the 1961-62 season was:

Tomatoes 35 acres {d:whnd}
Sweet corn 58 *» wet land
Ryegrass seed 61 " 32 acyes dry land
”mamhnd’
Peas 30 * (wet
w
Permanent grass T °
Buildings etc. L TR
TOrAL 194 acres

The livestock carried during the 1961-62 season were:

5 yr and 6 yr ewes (Feb-Jume) 400
4th wethers (Feb=June) 220
Hoggets (Mar-Oct) 1240

TOPAL SHEEP 1860

No stock are carried from Octcber to February. After selling the
hoggets in October, the ryegrass peddocks ave closed for seed produstion.

Under this present system the farmer says his farm produces a taxable
incoms of between £12,000 and £13,000.



Z.2: Data Collection
During the swvey, information was collected from each faym for

the cost accounting anslysis. During the interview with farmer No. 23,
much information was cbtained sbout his present system of farming, but
this was found to be insufficient for a limear program. It was therefore
necessary to visit the farmer egain in April 1963 to collect further
information suchas the farmer's objective in farming, possible production
alternatives not included in the present farm system, limitations of
resowrees and stock carrying capacities for each month in the year.

The information ccllected in the first two visits to the farmer
enabled a linear program model to be constructed and solvéd. A thixd
visit to the farmer in November 1963, allowed the discussion of the
results of the first program and resulted in the modifisation of some of
muummmmuay)/ After the third interview with the
farmer the finel linear programming model was constructed. This appears
in the form of the initial linear progrem matyix in ’!‘uhh?.ﬁ.y

mmmmmmmmwmry
sxe resented in 7.3.

Jeds Construction of the Modsl
The first stage in the construction of the linesr programming model

3. %ma'-mmmmmmmmmm

4. It was hoped to record the farmer's commsnts on the final linear
programms results. mwmmmmhmmm
would not allow this. the author hopes to publish the
il el bt B o

5. Compiled with reference to a "A Stuly in the Application of Idinear
Progremming to an Oxfordshire Farm," J.D. Stewsrt, University of

mwswmm,mam,

No, 21,
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the farm, Seconily, determination of the resource restrictions and
other limitations which were to be imposed on the activities. (These
may be grouped under the single tille -~ Restrictions). Thirdly, the
requirements of the activities for the resouwrces, and the nst revenus
of each of the sctivities had to be specified,

Ze3le Definition of Activities. The molel incluied all the sctivities
in the present farm plan, together with some additional activities which the

farrer was willing to consider, Activities which the farmer was not prepared
tomnrwmmuamﬂw,mwy Duwring the second visit,
the faamer suggested three besic alternative produstion petterns.,

The first pattern was the present farm plan, This incluled the
mrodwetion of vegetable erops for the food processing industry with the
enphasis on large scale production, ryegrass seed, and the associated
stocking poliey of rumming bought-in five-year and six~year cld ewes, four-
tooth wethers and hoggets over the winter., Idttle or no stock are carried
fram October till February. The main sctivities for consideration under this
first system were tomatoes, sweet corn, peas, broad beans, dwarf beans, rye-
grass seed, and the sbove-mentioned stock policy.

The second general policy suggested by the farmer was one of produsing
fodder crops for sale., Mangolds, pumplkins, and lucerns for hay, would
replace the vegetable crops. Depending on stock prices, meadow hay might
be produced. The stock policy would be altered to one consentrating om
fattening lenbs and weansr beef cattle betwsen Decerber and Juns. All

6, Potatoes were not considewed.
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stock would be bought in. Fastures would have a longer life than under
the present system (i.e. more than two yeers). Consequently the farmer
estimeted that stock carrying capacities could be doubléd compared with
the present system. The farmer suggested this basie plan as a replace-
ment for the present one, if process vegetable crop prices were reduced.
The fodder crop plan was considered a sage "bet" by the farmer in view
of the heavy demand for stock fodder crops during winter and summer,
mainly by Hawle's Bey hill country sheep and beef cattle farmers.

The thiyd gystem the farmer suggested was to grow seed and grain exops.
Such a system could easily be haniled by the faxm's present labowr and
machinery. Wheat, barley and meadow hay would be the main enterprises.
Fattening lambs bought in January and February would constitute the
stock policy. This plan was considered to be similar to the vegetable
crop plan in many respects; especially from the pattern of labour and
machinery requirements.

Before the list of activities could be compiled from these three
basic faxrm plans, consideration was given to the farmer's cbjectives in
defining crop rotations. Technically it is possible to grow the sams.crop
year after year on this farm. However, the farmer was leen to settle on
a two year rotation of crop followed by ryegrass seed production. Except
mm-mnﬂnmemmm.;ndwﬂhﬂ:hebmm, activities
were defined as short-term, two-crop, rotations.

(1) Definition of a Crop Activity:

mmtoghamumnhfwdlﬂMmmiﬂﬁu.J/
Rotation activities could be defined or else restraints eould have been used.to

7 "linear Programming Methods," E.O. Heady and W.V. Candler, Iowa State
University Press, Ames, Icwa, p.213, 1958.
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tie individual crop activities together by restricting the order in
which erops could follow one enother., To tis together single crop ace
tivities would have required a large matyix, Specification of
appropriate single orop restraints would have been perticularly difficult
singe the orops cecupy land for different pericds of the year, and the
cost of establishing a orop or ryegrass is influenced by the preceding
crop. Accordingly orop rotation astivities were defined., These are
listed in Table 7.1,

The rotation agtivities in Teble 7.1. were defined on a yearly basis
from the time of ploughing up pasture for a crop, wntil ploughing again
for a crop out of the ryegrass (seed) pesture which followed. Hence each
crop rotation was charged with the cost of ploughing up and sowing down
pasture.

The difference of the wetter (117 acres) and drier (67 acres) land
made it necessary to define activities according to the class of land used.
All crops can be grown on the drier land, but tomatoes, brosd beans, dwaxf
beans, mangolds end lucerne cannot be grown on the 117 acyes of wetter
land, Sweet corn, peas, wheat and barley mey be grown on both classes of
land, but yields and labour requirements are greater on the drier land.
Each of these crops is, therefore, defined as two sotivities, the first
requiring wetter, and the second requiring driex land,

maothiﬂ.lmﬂinhbh%l.ﬁthmw&?n,
supply grass for grasing from the ryegrass pastwes. ILivestock activities
have been dealt with by incorporating them in the retation astivities along
with ryegrass. mmrlwrnmmhmmm. That is



TABIE 7.1:
ACT IES THE IC
ROTATION ACTIVITIES

Activity Description Unit
P, Sweet corn — RGS, (w) 2 acres
P, Peas - BGS, (w) " w
Py Wheat - RGS, (w) "
B, Berley - RS, (w) "oo.
Pg Sweet com - R3S, (a) L
Ps Peas -~ mﬂl (ﬂ) " "
P, Wheat - RGS, (4) "o
' Barley - B8, (a) . .
Py Broad beans - Sweet corn - msl(a) " on
Pio Dwarf beans - RGS, (a) L
Py Tomatoes - RGS, (a) L
Py Mangolds - Broed beans - R3S, () 3 acres

OTHER ACTIVITIES

PIJ RGS, (w) 1 acre
P]h. mz (d.) n
Py Grazing (w) "o
Pig Grazing (d) LI
P17 Incerns (d) L

* DNotes on Table 7.l.
(1) BGS, refers to first year ryegrass seed
(44) RGS, refers to seconl year ryegrass seed.

(141) Because of the two different types of land, it was
necessary to define astivities ascoxding to whether
they were produwsed on wetter lamd (w), or drier land (d).
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byying five-year and six-year old ewes, and fowrth-~tooth wethers in
February and Merch and selling them in June. Hoggets are bought in
Maxch and April and are sold immediately prior to closing paddocis for
ryegraas seed prodwtion in the third week of October.

It was found necéssary to divide the year into weekly pericds.
Weekly pericds are deaignated thus:

'.I.‘haﬂrltnekind’anmry-hﬁ

Thothiﬂmkint)cto‘hor-mt).

Each month is credited with four weeks. Some weeks are eight day weeks.
This wes more convenient than dealing with fifty-two weeks in the linear
program.

The grazing setivities P15 and P, inelule the second stock policy.
Thhimolnlbtwh:glmmlotsfml)oc). All lambs will have been
sold fat to the fmnhgwath'by&l‘mk. In addition to the lambs, weaner
beef cattle would be bought in mid-February and all would have been sold
fat by Sept.,. Paddocks would then be closed for hay, for sale as a cash
cTrop.

Provision was made for a second crop of ryegrass seed to be taken.
!hsa activities appear as Pu and Plh-' Another alternative considered
was to allow an axea taken for ryegrass seed in the first season, to contime
in pasture through the following summer and take a hay orop off it, These
mtiviﬂnuwu?lslnlruin!ubh%l.,aﬂinthchdontﬂx
(Table 7.6). Imcerne for hsy produstion was incluled as Pp.. All lwerms
hay would be sold,

To a certain extent the rotations in Table 7.l. "beg the question."
At the same time the short term rotations have been defined within the

farmer's planning fremework, and, within this framework, the program is



~127-

eble to seleot longer-term rotations, ms.mlmimctntidthsru

topmmmmmmwmwmmmdmm,mm

mmmhdpu-msl,arm-ml-mz, c.l-pns-ml-
Grezing, Thus ntiﬂties?n term ensble the program to change the
length of rotation.

Amdmmngnnlruinhhh 7+1l. shows that for

rv_-utmmmmmm The reason for this is the
different time that broed beans are in the ground for the two activities.
Pim?-Lmutntuahndefcrgml’m.

Tigare 7.1. brings out the short fallow pericd in P,, between
hayvesting of broed beans and preparatery cultivation for the ryegrass
pastwre. In this case fallow is the only real altermative.

Figure 7.1l. also illusirates how each rotation activity may be
brakken up into its compement crops. For example if a rotation succeeded

1tnr,ﬂnkrdmputtmwﬂhmtom1ﬂtyrz,wu]dhu

follows:
-y e i ROTATION I
Wy ey -Deo, -3,
Peas Sept, - Jan, i ROTATION IX
RGS, Jam, - Dee, - Sept, ROTATION I

Knowing this timing pattern, it is possible to derive the labour
coefficients for each monthly or weekly perdiod in the year.

There are several other enterprises or combinations of crops which
could be grown on faxrm No. 23, For example Jonger rotations could be used
but the activity rotations defined in Tsble 7.l1. adequately describe the
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alternatives which the farrer was keen to have explored, There is no
dovbt thet further interesting results could have been cobtained if more
time had beer svailable.

Te3+.2, Definition of Restristions.
To determire the restraints, it was necessary to identify

those resources on the faxrms for which there was an effective limit.

The actus]l resowrces available and the constraints they imposed upen

the level of sotivities were defined after consultation with the farmer.
The resowrve rectrictions may be divided into land and lsbour availability;
bioclogical, institutional and "farmer preference” restrictiors on the

aree of crops grovng and land transfer rows . Operating capital

was not included as a restraint. The farmer stated that up to £5,000
working capital would be evailabls for any feasible program, Similarly the
plant end equipment wes considered by the farmer to be adequate for any
fesasible program. For exsmple he possesses three tractors, a corn harvester,
a threshing mill, two trucks and a full range of cultivation equipment.

(1) The Land Restristions.
As desoribed in 7.3.1l. land was divided into twe classes

according to the drainage charecteristics., The two restrictions of 67 acres
of dyrier land and 117 acres of wetter land ave essentially self explamatory.



1 30
(41) Crop Restrictions.

Maximm restrictions imposed on the acreage of crops grown, for
example 20 acres of tomatoes, 40 acres of corn and 57 acres of lucerms,
Egﬂfﬂgggigﬁngb\

(1ii) Iebour Restrictions.

weeks per month) to estimate the labour supplies availsble in each period.
The fixed farm labour force consists of the farmer and a permenent merried
man, Extra lebour units may be hired at any time of the year for any
length of time.?

8., In addition to thé farm plan for famm No. the faxmer has leased 60
Eﬂaﬂﬂﬂgggrouugcogwoioﬂis The
farmer wes wwilling to grow more than a meximmm of 100 acres of mweet comn
per year, hence a 40 acre "corn maximm" restriction was imposed in the farm
plan.
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Specification of the labowr restraints presented a problem since

treated differently to any labour which has to be hired by the hour.
Hired labour should only be used if its marginal value productivity
expeeds the howrly wage rate., During slack perieds, the permanent labour
force may be used profitably, even if its value merginal produetivity is
less than the going wage. Indeed, from a purely profit maximising podnt
of view, permanent labour should be used up to the limit of its
availability, provided, eonly, that its velus merginal produwetivity is
positive,

This diffieuliy can be overcome by putting the permanent labowr hours
available in the B column, for eash week, and then ellowing the progremms
to byy additional lebour, at the going wage rate, if this is profitable.

This approach was used in the first program. To allow labour hiring in
all weeks would have exceeded the cepacity of the computer in the second
program. This was dus to the extra activities and restraints which were
suggested by the farmer's comments on the results from the first program,
Thus the size of the computer forced the author to specify ome value
for the price at which additional labowr would be used in the programme.
To specify that labour would only be used if it earned 7/=- an hour, would
have resulted in the permament lsbour force remaining idle, when each
additional howr worked could esyn as much as 6/11 per howr. Altermatively,

to specify zero supply mrice for labouwr could result in labowr being hired,
when it was earning as little es a penmy an howr (again resulting in a loss
of 6/11 for every hour used).

In fact, the author deecided to specify zere supply price for lsbowr,
but to limit the amoumt that could be purchased. (The farmer was limited to
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hiring at most one, or two, or three, or four, extra men in any ome week).
Fortunately, the plans which were produced from this analysis, proved to
be stable, even if the cost of hired labowr rose to as muxch as £1 an howr.
If this had not been so, additional programming amalysis might have been
necessary.

The specification of the hours of work availsble from the permensnt
labour force, also presexnted problems. Permanent and hired labour were
wmmmmmmmmm«w

Iebowr supplies wore cbtained by combining permsment and hired labour,
in all weeks of the year. The meximum nuber of hours the fermer and the
permanent man could work was determined for wash week. The farmer stated
that “casual labowr was easy to get.” Accomdingly four different labowr
situations were examined. These were:

(1) Permanent labour supply plus four extra men availsble
for 70 hours per week per man.,

(41) Permanent labour supply plus three extra men available
for 70 hours per week per man.

(iii) Permanent labouwr supply plus two extra men availsble for
70 howrs per wesk per man,

(iv) Permanent lsbour supply plus one extra man aveilsble for
70 hours per week.

B columns were calculated for each of these four situations, The labour
requirements for each week refer to the jobs that have to be carried out in

Estimation of the permsnemt labour supplies for each weekly period
was actually done by the farmer. Careful questioning of the farmer enabled

10. Initially an attempt was mede to separate memagerial labour from
mamual. labowr, However, the farmer said his managerial ability would
amlu‘nmrww consistent with the wupper
on crop acyeages discussed sbove. Accardingly managerial
was not inolwied as a restraint,

ir
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him to pin-point the peak working periocds. ?wmlsinhb}aﬂhb‘..
when harvesting of corn c¢lashed with harvesting tomatoes, he estimated
that he normally worked from 3.30 a.m. until 9,30 pem. 8ix days a week,
oveyr this period, On the seventh day he could work for a meximm of six
hours. The farmer ocould, therefore, work for a maximm of 112 hours per
‘ckfcrhb}uﬂ.rohb. For the same pericd, he estimated that he would
not let his permanent man work for mure than 90 hours per week, Fermanent
mmr«r&,mn&mmm.mdmmm
week,

In a similar manney, the maximum permanent labour supplies were
m,mmmcr%ﬁh\ummmormm
meximum permenent labowr supply.

!‘urthapcmmthnnkb’uﬂhbb,thlfm‘lclﬁ.mhd
meocimm permenent labowr supplies were somewhat arbitrary. They were
derived with reference to his present yearly work pattern indicating his
present busy and slack pericis., Feortunately no difficuliy arose from
these estimates in the linear progrem plans., IF however, the lineaxr
program plans had indicated an entirely different anmml work pattern
uﬂuhmwmmhb)mmkmmmomm
it would have been necessary to check with the farmer to see whether he
would have revised his weekly estimates of permawent labowr supplies.

Teble 7.2, provides the details of permanent labowr supply by weeks
for a full yeax.
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The vacation periods in Table 7.2. closely appreximate the vacation
pericds mentioned by the farmer, and are ineluied at slack perieds.

pastuwre~foregrazing rotation, were deducted. The balansc gave the permanent
labowr supplies aveilable for work on the farm., Twenty-seven labour restrictions
were incluied in the besie matrix, The maxchimm howrs availsble from the farmer

(iv) lenmd Transfer Rows.

latter two crops cannot be grom without being preceded by a rotation activity
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containing first year ryegrass pasture and consequently that the levels
of the latter two activities do not exceed the smount of first year
ryegrass pesture in the plan.
Table 7.4. illustrates thé function of the transfer rows with
reference to wetter land,

TABIE 7.k.
THE TRANSFER ROW

Restriction B.Col. Py P13

Peas - ml mz

Lend (W) 117 +2 ad

e o | o 2| o

Table 7.4. mmu-mrnmmmmmnm,m
of its it requirement in the ryegrass transfer row which has a semo supply
in the B. colum., Em?antmth.planﬁm. An‘dtd'rz
entering the plan will require two acres of land, and will supply ome acre
to the B column of the ryegrass transfer row. The supply of one acre in the
mgnum“wmbet—dlqru. Mh,aﬁﬂ.‘td‘l’uwm
enter the plan requiring one acre of lanil and one acre of the land available
for transfer from first year ryegrass pasture. The crops grown per year
wﬂdﬁmhmm“mdm-ﬂumtmloﬁu
peas (if P, sbove ceme into the plan) to one acre of peas, ene acre of RGS,,
Mpumdmmmzmnr That is to say the effect of the
transfer rows is to allow the program the opportunity of exteniing a two-year
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crop rotation to a three year rotation incluling second yesr pasture.

A similar interpref#etion is applicsble for the transfer row for
drier land, and the dry lani activities,

Ze3e3s Derivation of the Individwl Coefficients. In principle
the derivation of the individual coefficients for the basiec matrix is
straight forward. The information for the per unit requirements of each
sotivity far each resowrce may be cbtained directly from the farmer., In
gractioe the task is not an easy ome, and three visits to the farmer were
required to cbtain and check the coceffigients, The individual coefficients
whmiﬂhﬁmhmhﬁmmlnrtdh?l
(corn-BGS,) rotation sctivity in the basic matrix,

IABIE 7.0,
SQME TWO IVIDUAL COEFFICIENTS
PR ROTATION ACTIVITY B,.
Restriction | B.Col. Coefficients for P
1A {w) 117 +2
RYEGRASS
TRANSFER(W) 0 <
CORN MAXTMUM 40 +1
IADOWR Peb, | 233.6 +2.72

(1) Iend Coefficient.
As rotation activities were defined cn a yearly basis ani corn-
nluammm umdrlmmmem
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per year. Mhhwm,mm&m,aﬂmmtﬂl
following corn from the previous year will be grewn., Other land requirement
coefficients were caloulated similarly,

(ii) Iend Transfer Coefficient.

The meaning ard derivation of the land transfer coefficient has
been dealt with in subsection (iv) of 7.3.2. with referemce to P,. In
wmmmmml,.-ammnhw
ryegress tramsfer row indieating that a wmit of the rotation astivity
entering the plan will supply ome acre of RGS, to become availsble for
eontinuation into second year pestwre for either ryegrass seed, or hay
production. The BGS, and Grazing astivities have a +1 coeffiedent in
the ryegrass transfer row.

(441) Corn Maximm Coeffisient.

A restraint of 40 asres of sweet corn was imposed. Henoe the
+1 coefficient in the row ensures that the rotation activity P, may emter
the plan at not more than 40 units.

(iv) Iebour Coeffisient.

The supply in the B colum for the labour restriction refers to
the "four extra men" plan. The method of deriving the labour coefficient
in Table 7.5. is illustrated in the following example:

mzmmfgmmmwgrlrcmm‘m

!Mwﬂtl“nqﬂ:mtd‘l’l = 2,72 howrs
This comprises:
Sweet corn 2.64 hours
Ryegrass pesture 0.08 hours

Derivation of the sweet corn coefficient:

Harvesting: Involves at
hlﬂl&&Siﬂm‘“ = 2,00 hours/acre
Cartage: Based on an
muwt&zuu-
100 ssres = 0.6 howrs/scre
Total per wnit requirements for sweet corn 2.64 hours/ecre
P
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Derivation of the ryegress pesture occefTisient:

In 2 howrs pexr week are spent

ald ewes and 4th wethers.

Besing this on an average of 49
acres of ryegrass pasture -O.G-hml'q/nvw

Two howrs per week tending stook.
Basing this on an average of
49 acres of ryegrass pasture = 0,04 how'/aove

Total per wnit requirements for ryegrass pestwe= 0,08 howrs/scre
=== o

mwmmwmmmmrwmrl
nﬂﬁﬂhhbm- All the labour uoefficients were compiled in a mamey
similar to Example 7.1, Coefficients for vegetable crops were derived from
average lsbour performanpe figuwres given by the farmer for individual
operations suwch as ploughing, diseing, rolling, harrawing, drilling, weeding
spraying, haxvesting and cartage. For a erop such as mangolds which the
farmer heas never grown, informstion wes cbtained from a grower in the Manawatu.
The coefficients were derived for Meanswatu conditions and checked with the
farmer s being reesensble under Hawke's Bay conditions.

The livestock lsbour ecoefficients incorporated into all activities

containing ryegrass pasture were derived from information from the farmer.

j
¢
;
E
;
{
|
]
!
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Zo3ehs Devivetlon of Net Revermes, The method wed for deriving
the net revenue per wnit of astivity was to deduct frem the gress revems
per unit, the direect variable gosts per widt. The net revenues caloulated
for each erop used for the linear progrem are not identicle to the gross
maxgins for individual crops as derived by the ecst ascounting procedure
in Chapter 6. In that Chapter, Gross mergin = Gross revems - Total varisble
costs.

The net revemues used for the limear rrogram were derived by:

Gross revenme - (Directcash costs + tractor fusl and oil
+ hired gang labour)
= net fevemms.
Thus we can express net revem® as wsed in the linssar program as:

Net Revemw® = Gross Margin + Isbour costs
+ trastor and implement repeairs and maintenance costs.

The gross revenues and the direct cash costs of seed, fertiliszer, spray
materials, fertiliser, cartage ani sacks; together with the fusl and oil aml
hired gang lsbour costs, were all taken directly from the cost accounting
study end applied to the respective crops for the linear programs. Thus
$he costs and retwms used in the linear program were the average costs and
retwns for seasons 1959-60, 1960-61 aml 1961-62.

A sumerized cost amalysis for derdiving the pexr umit net reveme for
aotivity P), (Tomatoes - ryegrass seed) illustrates how all net revenuss

12, Fwther coments on the labowr costs in the disguasion of the
il;-r results, The cost costs of tractor



EXNGTE 7.2:
CAICUIATTON P THE PER UNF® WEP
EEVENE FQR ACTIVITY P, ..
(A1l Costs anl Retwrns Per Acre)
VARIABIE COSTS EETERNS
(1) ZTomatces
FPlants £19.50 Gross Returns £255,00
Spray 7.87
Fertilizer 3,30
Fusl and
ol 1.31
Cartage:
Flants 0.57
Fruit 12.75
Haxvest:
Gang
Lebowr 63,75 £109.05 IESS Variable costs 109.05
NET FPROFIT EER ACRE £145.95
oo
(2) FPirst Year Ryegrass Seed
Seed £2.60 Gross Returns &4,5.00
Spray 0.50
Pertilizer Nil
Sacks 0.25
Fuel and oil 0,66
Ceartage 0.18 £4.19  IESS Variable costs _ 4.19

mmummmrn =

£4,0,81
Net retuns from
owes and wethers 3.95
Net retuwrns from
hoggets 19.80

NET FROFIT FER ACRE £64.56

H

13. The buigets for deriving the net retwrns from livestock are

given in Appendix E,
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The per unit net revenues for all other activities were calculated
in a similey mammer and appes in the besic metrix, Table 7.6.

Jehe The Basie Matrix
Having defined the astivities 7.3.l1, restrictions 7.3.2., and the
individual occefficients, 7.3.3., the linear programing matrix was reduced

in siszse and incressed in computational efficiency by methods suggested
'hy&nﬂyaﬂmy

Pirstly all the dominated rows wire eliminated. This redused the
muber of labowr restrictions from 48 to 27.

The second method of eliminating rows was through the orop maximm
restriotions. This is also a form of dominamce., As an example, a maximm
restriotion of 60 acres was imposed by the faxmer on the acreags of peas
he would grow on the wetter class of land. When, however, peas are
Mﬂthmmhfmmw—mmmmmw(Pz),
the "peas maximm® restriotion becomes ineffective. This is because the
prmitnqdmntctrszm(v)hz. As the smount of land (w)
availsble is 117 scres, only half this avea, 58.5 acres, could be in peas,
together with 58.5 acres of ryegrass following the peas. This meant the 60
acre "pea meximm” wes redundant. By this procedwre the mumber of crop
maximum restrictions was reduwced from 8 teo 3.

The basic matrix therefore incluled 578 coefficients, comprising 17
real activities and 34 restrictions. The initial matyix is presented in
Table 7.5. The disposal sctivities allowing for the nom-use of resources
are amitted.

1. "“Iinear Programming Methods," E.O. Heady and W.V. Candler, Iowa State
University Press, Ames, Iowa, Chapter 5, p.151, 1958.
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BASIC MATRIX
| TABLE 746
P, P, P, P‘ Py Pg ey Pg Py Py P, P, 5 P P, 5 P Pﬂ
Corn= Peas VWheat Barley Corn Peas Vheat Barley Broad Beans Dwarf Tomatoes Mangolds Rgs, Rgs, Crasing Crasing
Restrictions Level  Relationship Rgs, Rgs, Rgs Rgs, Rgs, Res, Rgs, Rgs Corn Beans  Rgs Broad Beans (a)
1 1 1 4 1 (] 1 1 Res Res 1 (w) (a) (w) (a)
| m W m W @ (@ @ @ S & W ik
_‘
113,75 101,76 91.07 82,00 125,75 114,76 94407 85,00 158,02 140,46 210,51 168,93 58,56 62,65 17,73  1he21 16,25
67 acres > 2 2 2 2 2 2 2 3 1 1 1
117 scres P 2 2 2 2 1 1
7 e !
w " z 1 1 1 1
o ° 2 - -1 -1 -1 j 1
o * = -1 -1 -1 -1 -1 -1 -4 -1 4 q
422,0 * z 0,38 2,40 0,08 0,08 0,04 2,42 0,10 0,10 142 0.10 460 0,10 0,08 0,10 0,05 0,06 2.25
450,0 " = 0,08 1.73 0,08 0,08 0,10 1,75 0,10 0,10 142 7.60 9.70 142 0,08 0,10 0,09 .11 2.25
373.6 *® > 2,72 0,08 2,68 2,73  2.7h 0,10 2,70 2,75 0ek0 0,10 10,70 0.10 0,08 0,10 0,14 0.17 0
30,0 " > 1.02 2,52 0,02 0,02 1.0, 2,5, 0,04 0.04 2.21 0,71 10,64 1.36 0,02 0.04 0,07 0.09 ¢]
339.8 " » 0,69 2,92 0,69 0,69 071 2,94 O 0e74 2,68 3421 4eSh 1.29 0,02 0,04 0,10 0.12 o
239.8 * = 319 0,02 3.19 3.19 Je21 0,04 .21 Je21 1.7 2 0,08 0.04 0,02 0.0 0,10 Q.12 ]
280,0 " = 3.16 0,26 3,16 3416 3.20 0,30 3,20 520 2,80 0630 030 0.30 0,26 0.30 0,12 .14 0
46,0 * = 034 034 034 034 0.38 0,38 0,38 0,38 2.03 0,38 355 0.38 034 0.38 0,07 0.09 0
400,0 * Z 0.30 0,30 0,30 0.30 034 O34 034 034 034 Qo34 Se2h 034 0.30 034 .12 Oetly 0
00,0 * = 034 034 0OJ3h 034 0,38 0,38 0,38 0,38 0,38 0.38 0.38 0.38 0.34 0,38 0,07 0.09 0
390, " > 0,18 0,18 0,18 0.18 0422 0,22 0,22 0,22 1407 0,22 0e22 24,54 0,18 0,22 0,12 IRTN 0
335,,0 * > Oclh  Ouih Oot4 Ocldh 0,48 0,18 0,18 0,18 0,18 0,18 0.18 0,18 Oull 0,18 0,07 0,09 0
389,00 * > 0,18 0,18 0,18 0.18 0,22 0,22 0,22 0,22 0.22 0e22 0422 2,54 0,48 0,22 0,22 0.24 0
388.,0 * z 0.32 032 0,99 032 034 034 1,01 034 2.14 O0e3h O3k 134 .32 Ce3h 0,02 0.03 0
M0 " Z 0.53 0,55 3.03 053 055 0,55 3,05 0.55 0455 055 055 1.22 0.55 0.55 0,02 0.03 0
1,6 " Z 0.12 2,64 2,62 0,79 Ol 2,66 2,64 0.8, 014 Dot 014 0.8 0,12 014 0,02 0.03 o
280,8 * z 2,48 0,16 0,16 0,46 2,50 0,18 0,18 0,18 0,18 Dot 3.03 2,68 0.6 0,18 T 2428
321,0 *® > 1.81 2,66 0,16 2,66 1.85 2,68 0,18 2,68 0,18 0.18 0,18 0,18 0,16 0,18 0
420,0 ° > 0,16 0.5 0,32 1,00 0,18 0,58 0,35 1,03 0018 0.85 329 1.18 0.16 0,18 o
§20,0 * z 0,04 o.oz 0,67 6.11 0,20
280,0 * > 2,66 0,16 0,16 0s16 2,66 0,16 0,46 0,1 0.16 1,81 bolt 0.16 0,16 0,16 o
256,0 " z 2,90 2,90 2,50 2,25
A24,0 ™ =z 0,16 0.16 6,00 1.25 1.90 2.25
240 " * 7.00 1.25 5.80
420.,0 * z 3ot 0.65 5400
420,0 " - 1.38 1,38 1,38 138 1,38 1,38 1,38 1,38 1 1.38 2,63 2,04 138 1.38 3.66 3.67 2,25
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The B coluwmn shown in Table 7.6. iniicates the lsbour supplies
which incluie permanent labouwr and for four extra men which turned out
to be "umrestricted” labour.

The lirear program was fun four times to provide solutions under
four ifferent labour hire situstions. The four B colums with the
actual labowr supplies avallablc axe presented in Tables 7.7.

Zs5s  The Begults

Stuplex solutices were cbtainedld fyom four sitmstions yelovant
to the amounts of lsbour which could be hired for farm mmber 23. However,
for the pwpeses of discussion, the sclution to the linear progrem
containing an upper limit of four extra men on the amount of available
hived labour is presented in this sestion. This closely appracimetes the
farmer's real situstion. Solutions to the remaining linear programs are
given in Appendix D, Note that as no labowr restrictions were effective in
the "four hired men® plan the solution to this plan will remain eptimm
for any mumber of hired men exseeding four,

Z:5.1. The Farm Plan. Tsble 7.8. provides details of crops, live-
stock mubers, nuwbers of howrs of hirved labowr required, the total famm
et revenue provided in the program solution allowing hiring of a maximm
of four extra labour units at any period of the year.

15. Using an IEM 1620 computer and program 10-1-002,
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33%.0
389.0
388.0
414.0
411.6
280.8
321.0
420.0
420,0
280,0
256.0
424..0
424.0
420.0
420,0

3204

319.0
318.0
34k..0
341.6
210.8
251.0
350.0
350.0
210.0
186.0
354.0
354.0
350.0
350.0

29.0
2:38.0
27%.0
271.6
140.8
181.0
280.0
280.0
140.0
116.0
28,.0
284.0
280.0
280.0

220.0
212,0
20,0
163.6
160.0
179.8

29.8

70.0
196.0
190.0
190.0

12,0
179.0
178.0
204..0
201.6
70.8
111.0
210.0
210.0
70.0
46.0
214..0
214.0
210.0
210.0




TABIE 7.8:
EROGRAM SOLUTTON
HIRTNG A MAXTNUM OF FOUR MEN
A. IAD UPILIZATION (acres)
A (a) IAD (w)
SWEET 26.50
msl of texr SHEEN CORN 26.50
EEAS 12.50
msl aftexr FEAS 12,50
*IRCAD TEANS 13.50
*SNEET CCRN af'ter Broed Beans B
ml af'ter CORN after B.B, 15.50
20,00
TOMATCES 20,00
39.00
«00 117.00
year, Iand must only be counted once. The
addition to the lard utilizstion above, there

1w (a) 1A (w)
EWES and 268 780
ETHERS (Peb/Mar)
SELIS all less losses by Jwne)
BUY WEHER (ﬂ-n‘zw) 536 1560
(SBLIS all less losses by ou})
€. HOWS OF IABOUR HIRED
EERID ZIOTAL HOURS O, of MEN HIRED
Jan, 3.87 1
Peby 12,36 1
Feb, 70,04 1
= B £
Max® 72.55 lar2
Mex U945 2 ar3
Mar) 140,93 2
135.99 :
169.09 g
38.87 1
Total howrs hired = 1410.04 howrs



D. IEI_FREVENE
Linear program net revem® = £12,914

PIES net revemue calculated
for 60 acres lease

IESS Allowance for 1410 hours
~ of hired labour at 7/- per

hour 493
.. NET REVENUE £15,617
S

The net reverme shown in Table 7.8. mey be compared with two other

estimates of net revemws to indicate that the resowrce restrictions used
in the linear program allowed a "sensible™ maximm net revems to be
cbtained, The three estimates of net revemme are:

(1) The linear progrem net revemue:

This amounted to £12,9l4. An additional £3,196 could be made
fram 60 acres of lease lani to bring the total to £16,110, After making
mdlmfaﬂlﬂhm‘himmul/-puhmwhmh
the farm plan plus the 60 acres of lease lanl, the final met profit is
£15,617.

(ii) The fermer's estimate of his met reveme.

The farmer stated during the thind interview that he was actually
making between £12,000 and £13,000 per year, ssy an average of £12,500. He
also estimated an extra £3,000 could be made from the 60 acres lesse land.
This would bring the farmer's estimate of net reveme to total of
approximately £15,500.

16. The farmer actually cbtains lsbouwr at 7/= per howr. This

;
g

deseribed as the result of good labowr management, which in twn
allowed this farmer to keep his costs below the §/6 an howr faor
labow used in the cost accounting calculatioms for ferming in

general,
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(143) Net revenue for the 1961-62 season's actual faxm plan
estimated from the basic linearprogram matrix.

This estimate is only a guide to what the farmer is actually
making under his present farming system, was not possible to cbtain
an sccurate assessment of net revenue from his financial records. This
was hewever because the farmer earmed extra income from souwrces other
than the farm, The various sowces of income were not clearly specified
in the financial records which were kept primarily for taxation purposes.

ryegrass seed, 35 agres of tamatoes and 30 acres of peas was £13,138.
Allowing for 1305 hours of hived lsbowr at 7/~ per hour the net profit

is reduced to £12,68l. This is slightly higher than the previous two
estimates of net revenue from the farm alone, However, it would not be
possible to achieve this retwn and operate 60 acres of lease lanl as well,
without recrgamizing the farm plan, The estimate of £12,681 can therefore

only be considered alone, and no account be taken of retwrms from 60 acres
of extra leased land. It does indicate, however, that the figures used

for the linsar programme are probably of the right general order of magni-
tuls.

A comparison of the mmount of labour hired as estimated for the 1961-62
farm plan with the linear program plan illustrates the paoint. The

igaﬁngaovoiwﬁlﬁl%ﬁjglﬂwl
possibly from Feb, of the 1961-62 plan. This is considered in terms of
the lsbour restrictions imposed in the linear program., The release of this



ZABIE 7.0
IABOTR HIRED PR 1961-62 FARM PTAN
AID THE TINEAR FROGRAM PTAN,
TOTAL HOURS NO. OF MEN,
FROGRAM 1961-62 FROGRAM 196162
Jlnl 3.87 - 1 > &
Peb, 12,36 19.84 1 1
Feb, 70,0k 170. 9% 1 5
"bh- 251.60 327.06 Sark 3
Mar, 211.95 280.28 3 L8
Mer, T2.55 47.64 lor2 1
In':-3 U945 35.1% 2ar3 1
Hn.-,._ 140.93 3%4.18 2 1
Oty 135.99 104.13 2 2
Cot, 52.49 40.52 1 1
Oatk - 73.85 - lor2
Now, 169.09 153.51 3 2or3
ldrz 100,85 18,20 2 1
Dook 38.87 L2l 1 -

labowr would necessitate a change in the farm plan, Hence estimated
retwrns from 60 acres f lease land can only be added to an amount less
than the £12,681 net reveme cbteined from the plan being operated in
1961-62,

Prom the comperison of the farm net revemmes sbove, it seems
likely that the farmer is operating at or mear the point of meximized

farm revenue.



It is now necessary to discuss in detail the informatiomn provided
’Ei‘n%g-waﬁ!glﬂngﬁ\gﬂ
the "fowr hired men" program.

1:5.2. Activities in the Final Plan. The computer print-out identifies
the activities in the final plan, the levels of these basiec activities, and
the price range of each activity over which the plan is optimum. The

non-basiec activities which would come into the plan, together with the level
at which they would enter, are given for beth the upper and lower price
stability limits, The basic eotivity leaving the plan at each of the two

prios iheitn dn sine aposdtinh Al

Iet the new shadow price of the jth non-basic activity resulting
gggpﬂuﬁuﬂnnﬁu of the ith basic activity be s,<c';. ILet
all other prices remain constant. We wish to find for each basie astivity,
Dou.u.wo!!ugn

n..__-Ou. = nlu....uv +bou.uu.u.u =0

or
bou.u I.Ann..oum 3 Ty < 0.

En&ﬁgggyﬁuiigﬂnsg
activity ani column corresponding to the jth non-basic activity in the final

’
data of this stuly have been lodged with the Department of Agricultural
Eoonomics and Farm Management, Massey University of Manawatu, Palmexston
18. The notation here and through the rest of this chapter, corrvesponds
%o "Linear Nethods", E.O, Hesdy axd W.V. Candler, Towa
State Press, Ames, Iowa, p.275, 1958.



«l52=
'.ﬂnnﬂnlmpmnnﬂoi, required to cause Jutms:-od' =0
is:
AO’. = ‘sndcu

. mn _ (s 0 1
4% 3 —-!";S:) H ru"- (1)

li'nmtotblmumm,mH+Acimthm

Fi“ limit,

(ii) The Lower Price Iimit.
In a similer memmer to (1) sbove, the minimm price decrease is
given by:
Aoy =™ - o) x>0 (2)
13

These upper and lower mmrice levels defins the limits of the range over
which the per unit met reveme of the ith basic activity may vary without
causing the optimum plan to change; provided the prices of all other activities
remain constant.

To illuwstrate the effect of a price change sbove and below the
mmmu,ztnmwm-mmmm
provided in the solution for the non-basic activities, which is discussed in
detail in the next sectiem., Teble 7.10 which is taken directly from the
print-out of the "fowr hired mem" solwtion provides all the information
mecessary to fellow the effects of price changes for the eactivity tomatoes~

mml(ru.



IABIE 7.10:
EFFECTS (F FRRICE v ]
ACTIVIFY P,
BASIS
Activity Price Ievel Lin.Ver. ILower Idmit ILim.Var. Upper Limit
P, £210.51 20.00  (03)*  £146.03 (34) 200
NON =~ BASIS
Restriction | Shadow Lim.Var. ILower Limit Iim.Var. Upper Limit
Prioce
(03) £6b.48 (10) -6.03 Py 20,00

* Bracketed mumbers refer to restrictions.

From Teble 7.10 the rnet revenue of the rotation activity tamatoes-
ryegrass seed is £210.51 per unit, and this activity is in the basis at
a level of 20 units, i.e. 40 acres. If the per unit price of this activity
falls fram £210.51 to £146.03 then the tomatoes meximum restriction (03) will
just came into the plen. (This drop of £64.48 in the price of the tomatoes=
ryegrass seed activity mey be considered as a drop in tomato priece with
ryegrass seed price remeining comstant). If the priee drops below £146.03
then tomatoes maximum vestriction (03) with a shedor price os £64.48 will
enter the basis at a positive level of 20 wnits against the tomatoes-xyegrass
seed activity P,,. Any rise in price above £210,51 for P, will not cause
any change in plan.

It mst be emphasized that these price limits hold only whem all
other prices remain wnchenged. Comsequently the price stability limits given
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far sey, peas-ryegrass seed activity on wet land (P,), hold only if it
is assumed that the price of peas-ryegrass seed astivity on dry land
(Ps)mimmm. Similar eriticism spplies to the price stability
limits given for the basic sstivities P, Py and P, in the "four hired
men" solution.

As estivities P, aml F; give peas of the seme yield and quality we
wish to investigate the situation where any change in pea price affects
similtaneously the net revenue for peas in both rotations. It is
assumed that the respestive eontribution of ryegrass seed to the net
revenue of a wnit of P, and of I, is constant.

Under these ooniitions the effective minimum drop in pea prise just
mhmnwhﬂmhy

i n:ln(-( ;:g)) , -(i%)], oy 70 Tp 71 (3)

Simdlarly the effective minimm increase in pea price just necessary
to ecawse a change in plan is:

“[5(5) W] e @

For each plan, these upper and lower effective price limits for peas
are shown in Tables 7.15 and 7.16. Teble 7.15 gives the limits in
terms of net revenwe per wnit of rotation, and Table 7.16 gives the limdts
in terms of gross pice of peas per pouni,

19. For details of derivations, see Appendix F,
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Je5e3s labouxr Rows in the . In the "fowr extyra men" program

there were no effective labour restristions. All lsbour was priced at sero
to give the linear program the cpportunity of selecting the optimum farm
plan with lsbour a free resource, subjeet only to the land and crop
maxima restrictions. As mome of the labour restrictions were effective
no shadow prices or rmerginal value produsts for lsbour were obtained.
Infarmation was provided however on the upper and lewer price limits for
labour.

Table 7.1ll. provides an illuwstration of the information contained in

the print-ocut solution. |

ZABIE 7.11.
JABOUR _FRICES

Lower Upper
BESTRICTION | Price Ievel Lim,Var. Price Li Lim,Var. Pri Lim

(31)¥ow, 0 3.5 (3) @ -1.2139 Py, £.7957

The method for cbtaining upper price limits was indicated in 7.5.2,
The upper price limit of £0,7957 per howr for lsbowr before the plan changes
is cbtained from the activity P,, colum of the final matrix for the fouwr
hired man plan as:

min min _ (2
AGy = jMij‘ 3 -_J’;_:‘) 3 ruélk

Here Ao, = % = £0.7957.
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This price limit gives the price (16/- per hour) to which the price
of labowr in the fouwrth week of November could rise without a change in
plan provided the labowr mrice in all other weeks remained at zero, This
illustrates that the meximum price change forr labour, for any individual -
week, necessaxry to cause e change in plan, can be derived. This is not
really very useful information because the mrice for labour does not
alter for each week,

The reader may be reminded that thore are two types of labour.
Firstly the permanert labour may be considered as a ixed cost, ani from
the point of view of profit maximization, this labowr will be used even
if the marginal cost falls to zero. Thus for pericdswhen no lsbour is
hired (for example, Nov, sbove) the upper limiting price (£0.7957 per hour)
derived for permanent lebour in this period is not very useful informatiomn.

The seeond type of lebowr is hired lshour. This will be used so long
as the marginal value productivity exceeds the cost of hiring labour.

In prastice the same price is paid for lsbour for all weeks in the year.
Portunately from the finel pexint-out sheets and the final matrices frem the
"one" "Three" and "{fowr™ hired men plans it was possible %o calculate
the awount of hired labour being used foar each weekly peariod. Then assuming
the same lsbour price acting on all weeks, the smallest rise in hired labowr
price from zero which would bring about a chenge in plan, was caloulated from

cach £inal matwiz,2Y

20, "linear Programming Methods,* E.0, Heady and W.V, Candler, Tewa
State University Press, Ames, Iowa, p.275, 1958.



157~

Iatthonﬂ.njmhbmmprioaimihinhmzd-od (where j
is any non-basic activity) to become sero, be Acs.
Hence for the jth non-basic activity we require:

(zj"c;))"' Edcjruaomm-mﬁonmi
is over all weeks in which

The effective minimum labour price rise consistent with only one
Zj-oim'l:om is:

min
) A 030

When the above calculations were done for the "one,” "three" and
"fouwr" hived men plans it was found that the price of hired labowr in each
case, could rise above £1 per hour before any of the plans would change.
Table 7.12. provides the actual smallest price changes in hired labour
price which were required to bring sbout changes in each of the linear
program plans.

TABIE 7.12.
FROGRAM RIE
%) hired men" £0 £1l.45
3 hired men" £0 £l.32
"1 hired man" &0 £1.86
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The final matyrix for the "%wo hired men" program was not cbtained,
hence the labouwr price could not be calculated, As the market price

for labour is 7/- per howr it was thought unnecessery to perametrically
vary the labowr price further.

2:5:ks Activities Not in the Plan. The sctivities not in the plan
have a shadow price or marginel wvalue product imputed to them. The
shadow price is given by the term:
iciru-cj

where fo,r,, is the opportunity cost or the valus of the basic astivity
sacrificed in order to produce another alternative. The revemwe per wmit
of the jth non-basic aotivity is given by oy, Eamoﬂiairu-cjh
positive, the amount by which it is positive indicates the "opportunity
cost” of inareasing the jth non-basic activity by one unit, This also
indicates the price rise necessary to just bring the jth non-basic activity
dnto the plen. These shadow prices for crop astivities are, however,
subject to the same criticism concerning the price stability limits for
same basic activities. That is, theshadow prices do not provide very
weful information for same non-basic activities because the shadow prices
only refer to the indepenident non-basic activities. That is, whére a crop
occurs in more than one activity, then the shadow price cammot provide
useful information on critical price changes of that cxop.

The maxrginal wvalue products for the non-besic activities axre given
in Table 7.13.



IABIE 7.13.
IC_ACTIVITIES

Rotstien Activity Price §hed.Price ILim,Var. m s S
Ty Wheat-RGS,(w) £ 91.07 | £10.69 P, 12,5
B, mhyuml(w) 82.00 19,76 P, 12,5
Py Com-RGS, (4) 12.75 | .27 By 13.5
Bg Peas-RGS, () 1.7 3427 P, 12,5
P, Whest-RGS,(d)  %4.07 | 51.9% P, 12.5
Pg Barley-RGS,(d)  85.00 | 61.03 12.5
P, D.Beans-BGS, (4) 140.46 5.57 P, 12,5
12 %'hm 168.93 | 50.12 P, 8.3
By, RGS, (a) £62.65 | 10.36 (6) 22,33
P, Grazing (w) 17.73 40.83 P13 39.00
Py Crazing (a) L2l | 58.81 () 22.33
Py, Lucerns (a) 16.25 56.76 P, 25.00

Aotivity P, will be used as an example of the meaning to be attached to
the data in Table 7.13. Itthay-rmttp.dmetmvn’ (£94.07), was

wwzumm(ﬁl.x).mr7mnmmmmw
coning in against astivity P,. At most, 12.5 wnits of P, could came into the
plan without a further basis change.
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The ypper limit is defined es:
kin

1;1. 3
ij

Where min gives the limiting besic varisble of all i basic varisbles,
i

anir:'_ gives the upper limit al which the jth non-besiec activity will came
i3

into the plan against the ith basic activity.
The print-out sclution alse provides the lower limiting variable for

the jth non-basic activity which may be defined as:

rﬁ>0

rin:.O

These arc all negatives and have no clear econamic interpretation in
the present situation.

Ze5:5. EffectiveRestrictions. Effective restrictions appear smongst
the non-basic varisbles. In the case "fowr extra men", none of the lsbour

restraints were effective. The marginal value products, or shadow prices,
of effective restric tions are of interest since they indicate the marginal
value prodwts of the resources. That is, these shadow prices give the
increase in income which could be obtained if the farmer had an extra wmit
of the resource. By the same token they give the upper limit of the gmoumnt
that the farmer could pay for the use of an extre wnit of the resource.

Teble 7.lih. indicates the important information for the effective
restrictions,



IABIE 7.1%.
Mm WE
FESTRICT ION PRICE SHAD , FRICE LD{ VAR.  UPEER LIM,
(1) Iend (@) £0 £73.0 K 25.0
(2) Iena (w) £0 £534 P, 37.5
(3) Tomatoes mex.(d) £0 264,48 Py 20.0
(4) Iend trarmsfer (w) &0 £5.12 Pys 58.5
(3%) Corn max (w) £ £11.9 3 26.5

The shadow prices from Teble 7.14 indicate the value of an additional
unit of land at the mergin, They indicate the decrease in income for a
unit of each resource which is allowed to go unused.

The shadow prices for land also indicate how much the farmer could
ﬂuﬂﬁwumtmmaﬂdiﬁmlmdmhclmdm As
indicated in 7.5.4. the derivation of the shadow prices is given by

ioiru-cj.
The upper limiting variable for an effective restriction is defined as
nin:;; ru>o,mm-mun1amm:ﬁm
13
varisble would emter the plan, The minimmm limiting varisble is defined
nli.ltl-'l.’1 3 rﬁéomwuﬂn“n-Mﬁthﬁm-
13
basic varisble may enter the plan at a negative level.
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The shadow prices for land can also indicate how much a farmer should
poy for additionsl land, Consider for example restriction (2), the wet
lend yestriction with its sheadow price of £53 per wnit. Then provided
the farmer continued with the plan indicated by the solution of "four
extra men", it ean be shown that he could afford to pay £53 for an extra
acre of land,

$he shadow price (£53) may be considered as a rough éstimate of the

which can be derived fram a linear program. As this stuly is concerned
with the fimancial retwrns to process pea growing, the plagce of peas in the
farm plan for the "four extra men" situation is now discussed.

Zs2.6. The Flaos of Peas in the Farm Plan. From the foregoing
disoussion it is now possible to identify the factors which will effect

the level of peas in the final solution. The effects listed below,
concerning the “"four hired men" plan, mey occur provided all prices except
the ones being discussed remain constant.
(1) The upper and lower price stebility limits of P, & Py,
These limits, derived fram (3) and (4) ave shom in Table 7.15,
assuming that the changes in price accrue only from peas. That is the
ryegrass seed contribution to the per wmit net revemumws of these activities




IABIE 7.10.

PIAN, FOUR HIRED MEN THREE HIRED ONE HIRED MAN
Activity 1’2 P6 Pz PG Pz PG
Price |101.76 £11.76| £01.76 £11.76 | £101.76 £11.76
1im.Var. P (03) Py
Lim,Var (34) (10) Fg
Upper Iimit 113.75 £123.751 £113.75 £123.75} £66.18 £176.18
Range £17.56 £13.45 £94.. 5,

The upper and lower price stebility limits of peas, in terms of gross
pea price/1b. is shown in Table.7.16.

TABIE 7,16:
UPEER AXD IOWER FRICE STABTLITY
LIMITS OF GROSS FPEA PRICE/IB.

FIAN Pour hired men | Three hived men | One hired man
Iower limit 3.24. 3.6d. 1.04.
Actual price 3.74. 3.74. 3.74.
Upper limit 4.83. 4.84. 9.54.
Range 1.64. 1.2 4. 8.54.




«160~

From Table 7.16 it is soen that with ryegrass seed and livestock
prices remxining constant, the srice stebility limits for the "four
hirved men" plan corresponi to prices of 3.21. and 4.83. per Ib. gross. Frem
Table 7.15 we see that above a price of 4.8/1b. the "eorn meximum®
restriction (34) enters the plan. From Table 7.14 we see that (34) enters
against commryegrass sctivity (P,) et o maximm 26.5 wnits. Prom the
solution matrix it can be seen that a wnit increase in the "corn-meccimm®
mmmutemmmw(rz). Thus an increase
in the price of peas sbove 4.83./gId. gross will allow an edditional 26.5
udﬁ#wmﬁlul(l&)hhmunuh“&m
of peas.

If however, the price of peas falls from 3.73. Ib. gross to just below
5.m.m.mmwmmv(rm)-mmmm
plan, forcing pess-ryegress on wet lard out. Thue 3f the price of pees falls
by mare than .5 Ib. gross, the 12.5 units of P, (12.5 acres of peas amd 12.5
acres of xyegrass) will be weplaced by 12.5 units of dwarf beans xyegress
sotation.

(i1) The effect an pea production of price changes in other crops.

(a) Com Price.

As corn appesrs in three diffevent activities, the price
stability limits for corn rotations derived by the computer are subject to
the criterioms mentioned in sections 7.5.2., 7e5e3¢, and 7.5.4 Consequently
corn price limits (assuming the prices of other crops in the rotations yemain
constant) were calouleted fram (3) end (4) after moldification to allow for
the fact thet two corn rotations sre in the basis and one in the non-basie.
The two basic rotations ave comeryegrass activity on wet land (P,) and the
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hroadbm-om-mwwtivﬂy(?i). The non-basic corn rotation
nmmuactintyondqm(r_-,})} The resulting minimum corn price
changes necessary to just cause a change in plan are, a drop in price of
£11,95 per wit of sctivity, and en increase in price of £:00, In terms
wmsmpﬁmmtm&?/thismth‘tmpﬁmmfaﬂm
£12,04 ton gross to £10,00 ton gross without causing a change in the
optimm plan. Below £10.00 ton gross, corn maximum restriction (34) enters
mm@mwuﬁuwonmm(rl)aaWd
26,5 units. From the final matrix, this supplies an additiomal 26.5 units
of peas-ryegrass (P,). An increase in corn price above £12.04 ton gross has
no effect on the activities in the final plan.

(b) Wheat Price.

Wheat ocowrs in activities Py and Py, both of which ere non-basic
in the final sclution, Again as the yields and prices of wheat per wmit
of each activity are the same, and no wheat rdtation is in the final plan,
the minimum rise in wheat price just necessary to bring wheat into the plan
is the minimm of the two respective shadow prices, or £10.69 per unit of
activity., This rise is equivalent to an increase from £725 bushel gross to
£.939 bush gross. Above a price of £.839 bush.gross, wheat-ryegrass activity
on wet land will enter the plen against peas-ryegrass (P,) at a level of
26,50 units. That is, above a wheat price of £.939 bush.gross 25.5 acres of
wheat replaces 12.5 acres of pees in the plan.

(e) Berley Price.

Berley cocurs in activities B, and Py both of which are nom-basic.

The yields and prices of barlsy per wnit of each activity are the same, and

22, Corn yields and prices per wnit of each of the three corn activities
are the same.
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the mirdiman price rise necessary to just cause a change in plam is the
meximum of the two respective shadow prices. This is an increase of

£19.76 per unit of astivity., Thus an increase in barley price from £.5
bush.gress o £.869 bush.gross will just allow barley-ryegrass activity
(P&)tomthplmmiutmmwﬁﬂW(Pz)ﬂnlml

of 12,5 units. That is above a barley price of £.889 bush.gross, 12.5
acres of peas is replaced by 12.5 acres of barley.

(d4) Broad Beans Price.

Bmmmmtmmmv(rg)mmmmmv
()b Thus the price stability limits per wnit of activity are given by (3)
end (4); as the yields and prices of broad beans in the two activities are
the same, These price stability limits per wnit of activity are given by a
drop of £5.57 and an increase of £64.48. In gross terms, the present price
of broad bearns of £42 tons gross mey deckease to £39.21 ton gross and increase
to £7/4.2) ton gross without a change in plan. Below £39.21 ton gross, Dwarf
beans-ryegrass activity (P,,) enter against peas-xyegrass sotivity (P,) at a
level of 12,5 units. Above £74.24 ton gross the tometoes maximum restriction
(03) comes into the plan against tomatoes-ryegrass activity (ru) at a level
of 20 units, increasing the level of peas-ryegrass activity (P,) by 20 umits.

(e) Dwaxf" Beans.

As dwaxf beans appear only in the nom-besic activity P,,, the shadow
price given in the primt-cut applies to dwarf besns price ircreases. The
mmm&mmmu“mrmmmm
is £5.57 per wit of activity. This represents an increase in gross price
of dwexf beans from £6.65 ton gros to £48.51 ton gross. Above this price
Mbww-mv(rm)omuhmmw
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activity (Pa) at a level of 12,5 units.
(£) Tomatoes.

As tomatoss appear only in the basic activity P,, the stability
limits given in the print-out epply. These are given as £146.03 and £+
per unit of activity. The lower price limit is eguivalent to a drop in
price fram £13.23 ton gross to £8,59 ton gross. Below this price tocmmtoes
meximum restriction (03) enters the plan against tcmatoss-ryegrass activity
(Pn)actalmlotzomﬁm,mdsuppuumdﬂiﬂmlmmihutpm-
mgnsuﬂﬁty(re). A price inorease sbove £13.23 ton gross has no
effeat an the activitiss in the plen.

(g) Hengolds.
mmmmmmmﬂtyrnmmm
shedow price spplies. An inerease in mangold price of £50.11 per wnit of
activity will just allow P,, to enter the plen.against peas-ryegrass (Pz)
at a level of 8.33 units. This upper price limit corresponds to a price -
increase in mangolds from £2.5 ton gross to £3.5 ton gross.
(i1) The effect of a labour price rise.

If the price pexr howr of labour rose above £1.45, the "Tamatoes
mximm"” restriction would enter the plan againot the tamatoss-ryegrass
rotation up to a limdt of 20 units. This would release resowees from the
tamatces-ryegrass rotation to be used for an increase in production
of an extra 20 units of peas-ryegrass.

(134) Redustion of crop meximum restrictions.

If the "corn maximm® restriction was reduwced from 40 units, then
for ewery unit reduction, the peas-myegress rotation would be increased by
one wnit up to a mexigum of 26,5 units; or fram the 12.5 acres of pees and
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12,5 acxres of ryegrass in the "fowr man plan", to a maximm of 39,0 acres of

peas and 39.0 acres of ryegrass.

A sumary of the influence of changes in gross erop prices on the 12,5
acyes of peas in the final plan is showm in Teble 7.17. This table gives

the upper and lower gross price stability limits and shows the effect on the
pea acreage if these limits ave just exveeded.

17

Crop Price Lower Limit |Effect(acres)|Upper Limit Effect (acres)

Peas 3. 7410, 3.2alb. “12.5 %.84.1b +26.5
Corn £12,Q% ton| £10.0C ton| +26.5 e 0

Wheat £.725 bush - oo ¢ £.93%ush.| =12.5
Barley £450 bush -co 0 £.869 bush, =12.5
Broed besus| £:2,00 ton| £39.21 ton| «12.5 £o2ton |  +20.0
Dward beans| £46.65 ton| =-o 0 8,51 ton  -12.5
Tomatoes £13.23 ton| £8.59 ton | +20.0 o0 )

Mangolds £2,50 ton - 00 ) £3.50 ton | 12,5

Fraom the point of view of price changes, the most sentitive competition

with peas eppear to be:
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All fouwr of these changes causepeas to be eliminated fraom the final
plan,

All price changes necessary to bring about an increase of pea
acreage in the plan appear to be extensive; except perhaps for a drop in
corn price of £2.04 ton gross. However, any lowering of the corn meximum
restriction (say through a smaller aureage contract) vill increascpea
acreage.

The results discussed above refer to the solution of the "fowr hired
men" program., Similsr information is also cbtaineble fram the print-outs
and matrix solutions for plans concerning "one hired man," "two hived men,"
and "three hired men."

The farm plans provided in each of these solutions are illustrated

in Fig. 7.2. and Table 7.18 which express output as a function of farm
labour input.
The relevant mmerical infomation for figwe 7.2. is provided in

Table 7.18.
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ZABIE 7,18
% man 2 men 3 men |I+ men
* Net Revenue £10,748 411,921 [£12,8 12,420
Activity Rotations levels of Rotations
P, RS, (d) 20,33 | 3.4 - -
P, 5 RGS, (W) 39.00  [39,00 | 39,00 | 39,00
P,, Mangolds-Broad Beens
P,, Tomatoes-RGS, (a) 3,16  [10,63 | 20,00 | 20,00
Py Broad Beans-Corn-RGS, (a) 11415  [21.16 | 13,50 | 13.50
P, Peas-RGS, (W) 36,48 [19.60 | 9.47 | 12.50
P, Corn-RGS, (w) - 1940 | 29,55 | 26,50
Total Hours Hired Lebour 558 1,028 | 1,435 | 1,410
Labour From gero to £1,86 - £1,32 | £1.45
Change the Plan

* Net revenue is the programme net revenue less the cost of hiring labour,
The sost of hiring labour is givem by the total hours of hired labowr
at a price of 7/= per hour,



-171 =

7e5¢7 Discusgion of Farm Flang
The farm plans illustrated in Figure 7,2 and Table 7,18 vefer to

the allowable maximmm labour which may be hired at any period of the year,
This hired labour is additional to the permanent farm lsbour staff of the
farm and his permenently employed men,

The first point to notice in Table 7,18 is that the net revenue for
the "three hired men" plan is slightly higher than that of the "four hired
men" plan, This was evident even before the cost of hiring labour was
deducted, For example the programme net revenue for "three men" was
£12,950 and the net revenue for "four men" was £12,914, The reason
for this was that an error occurred when placing the punched cards into
the computer, As a result, the "corn maximm" restriction was left out
of the "three men" plan, Unfortunately time did not permit to re-rumn
this programme, The effects of this error is illustrated by an increased
corn-ryegrass acrease and a decreased pea-ryegrass acreage for the "three
men™ plan, This plan specifies a total of 43,03 acres of sweet corn per
year, From the final matrix it was seen that had the "corn maximum®
restriction been imposed, corn-ryegrass would have been reduced by 3,03
units and peas-ryegrass would have increased by 3,03 units to give a
plan similar to the "four hired men" situation,

From Table 7,18 it is clear that each plan is insensitive to
variations in the price of hired labour from sero to an amount in
exsess of 26/- per hour,

The general pattern of farm organisation illustrated in the Figure
7.2 and Table 7,18 shows firstly that as the amount of aveilable hired
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labour is reduced, so are the levels of labour-intensive crops,
Rotations such as tomatoes-ryegrass and corn-ryegrass are reduced,
The combimation of crops for the lower labour hire situations have
avoided peak periods of labour use where possible by including winter
and spring harvested crops such as mangolds and broad beans,

Comparing the situations of "one", "two" and "three hired" men
indicates the plans are sensitive to the amountg of labour available
for hiring, As the number of hired men increase there is a marked
increase in the amounts of labour-intensive crops of tomatoes and
sweet corm, In spite of this trend there is a difference of only
£1,672 in net revenue (af'ter deducting the cost of hiring labour)
between the "one hired man" situation and the "4 hired men" situation,
The major faotor contributing to this effect is the orop maximum
restrictions imposed on tomatoes and sweet corn production,

With reference to the peas-ryegrass rotation which has relatively
low labour requirements, there is a marked trend from large areas when
labour is scarce, to small areas as labour becomes less limiting,

The sensitivity of peas to changes in price for all plans is
indicated in Tables 7,15 and 7,16, The information in those Tables
has been derived from the solution print-cut sheets and assumes that
all prices exsept for peas, remain constant,

Table 7,16 shows that where labour is scarce and peas are included
in the plan, the price of peas is insensitive to price changes, However,
where labour is freely avallable at any time of the year, and where peas



are grown in combination with other specified crops, the average gross
price of peas is at a level where 0,5 1lb, decrease, would force them out
of the plan, Thus peas would be fairly sensitive to a price declimne
where profitable labour intensive altermatives were teing considered,

but are less sensitive to a price increase,

7e58 Review of the Situation For Farm No, 2

The situation of farm No, 23 is one in which the amount of labour
that can be hired is flexible, By means of linear programming it was
possible to examine this situation over a wide range, It has been shown
that although the plans hiring ome and two men are feasible and stable,
they are not the most profitable plans, Hiring ome man can achicve
a et reveme of £10,748 after allowing for the cost of hiring the man,
Further the marginal value productivity of hiring two men is high, and
adds £1,173 to net revemue after allowing for the cost of hired labour,
Increasing the hired labour force above two men, however, causes a marked
decline in the marginal productivity of labour,

With the erop restrictions imposed by the farmer, the limear
prograsaing results suggest that he should produce the allowable maximum
acreage of those labour intensive crops and hire three or even four mem to
get the work done, Less labour-intensive crops such as peas, and ryegrass
seed which are harvested just prior to the labour intensive crops of tomatoes
and sweet corn "fit in" well with the labour resources available, Similarly
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a winter-srown, spring harvested crop such as beoad beans, "fits in" well
with the labour pattern,

759  Summary
Chepter 7 has dealt with the application of linear programming to

derive optimum farm plans under various situations for hiring farm labour,
for the survey farmmumber 23, The farm wes described and the method of
developing the lineaxr programme model was given, The results of the
programme concerned with the "four hired men" situation was presented and
discussed in detail, Examples illustreting pertinent points arising from
the solution were given with reference, where possible, to peas, Finally
the production plans for the five linear programmes were compared
illustrating the place of peas in each plan, and the sensitivity of price
changes for peas in relation to the other activities was considered,

Additional information in the form of the complete farm plans for "one
hired men", "two hired men" and "three hired men" appears in Appendix D,
Appendix E shows the budgets for the livestock,

The farmer's comments on the linear programme plans are given in
Chapter 8,
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C PTE

EARER'S COMEW'S ON THE
LOEAR FROGRAM RESUIFS.

This Chapter presents the farmer's corments on the initial linear
program derived for his farm, This program was run after the first two
farm visits and the results were taken back to the farmer for his comments.
This Chapter is essentially concermed with the thimd interview., The
farmer's coments obtained at this interview allowed modification to be
mede to the programming metrix; the final form of which was shown in
Table 7.6, As stated in the previous Chapter, the time available for this
stuly prevented the author from visiting the farmer on a fouwrth cccasion
tommmue-mﬁrmmmuy

Section 8.1, will show the errors which cocwrred in the inttial
program. The farm in which the results from this program were actually
presented to the farmer is shown in 8.2, and the farmer's comments appear
in 8.3. and 8.4.

8:1, Ervors in the Initisl Program.
The imitia) program contained two types of erroms.
8.1.1. Technical Mimtatement of the problem by the authar.
These were technical errors made by the auther when deriving the coefficients.
The first of these errors appeared in the land requirememt coefficients for
the rotation sctivities wheat-ryegrass and brosd besns - ryegrass
respectively. The respective per unit requirements of these rotations for

1. A final visit to the faxwer is plarmed, and his coments on the final
program will be published,

( )
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land appeared as +3 in the land rows, but as they were both two-year
rotations the coefficients should have been +2.

The second technical error occurred when the resowrce requirements
for 20 units of the pea-ryegrass rotation activity were being deducted
fram $otal resowres suppliess When subtwacting 20 wmits of the
rotations from the wet land (w) supply of 117 acres, only 20 scxes
instead of 40 acres were subtracted from this land supply.

Other errors which ocowrred in the initial program were dus to the
author misunderstanding the problem.

8:1:2. Misunlerstending of the problem by the suthor, These errors
occurred because some aspects of the farm management system were not

stated elearly during the course of the first two interviews., The first
problem was an exrror of amission. The author was not fully swexe that
crops grown on wetter land (w) could also be grown on the drier lamd (d).
Hence no retetion activities of corn-ryegrass, peas-ryegrass, wheat-rysgrass,
and barley-ryegrass were defined for the use of drier land.

Another problem arcse in defining two of the rotation activities. A
two-year rotation of broed beans - fallow - ryegrass was defined, The
other rotation activity was a three-year rotation of mangolds - fallow -
dwaxf beans - ryegrass. It can be seen that both of these activities
contain a fallow perded, This pericd was thought to be necessary in order
to correctly specify the time sequence of the cropping enterprises within
each activity. At the third interview the farmer said that no land should
lie idle; accordingly, he suggested, chenges in the dotation activities
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including brosd beans anl mangolds respeetively. These changes are
discussed further in 8.3.2,

The author alsec gained the wrong impression from the farmer con-
cerning the peas-ryegrass rotation. It was wrongly understood that at
Ieast 20 scres of peas were toc be grown each year. Accordingly, account
was taken of this Dy subtracting the requirements for 20 units of the peas-
ryegrass rotation activity from the resource supplies.

In the initial prograame provision wes made for labowr hire activities,

For example the sstual level of second year ryegreass in the program solution

astivity were subtracted from the resource supplies. Thus instead of
reducing the land (w) swpply fram 117 acres to 77 asres, the actual (w)
supply was vredwed to 97 acres. Hemce the land (w) *supply” sppeawing in the
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ﬁﬁﬁﬁﬁ first simplex tableau was 20 acres greater than it should
have been. The gorrect adjustment however was made to the land (w)
trensfer row by increesing the supply in the B colum from zero to 20, to
make allowance for the 20 scres of the first year ryegrass already deducted
from the plan, This land is “optionally” availsble second year ryegrass(w).
The effect of having an extra 20 acres of land (w) "out of ryegrass 2"
avallable was to allow an extra 20 acres of seconl year ryegrass to come

into the plan, Thus leading to a plan which required 20 acres more land
than was actually available.

A cut-and-try improvement was made by reducing the level of secomd
year ryegrass from 45.67 scres to 25,67 acres to achieve the correct lamd

balance. Similarly the net revenuws of 20 acres of second year ryegrass
was deducted from the program net revenue to reduwe this from £11,899 to
£10,578, No other adjustments were made although it was realized tha

there would be other effects on, for example, the amount of labour hired.

After meking these corrections the results of the initial lineax
program were presented to the farmer at the thixd interview., It was

necessary to interpret the results in the form of a bulgetary analysis
which oould be readily understood by the farmer. In addition to the

builget, the form of the results actually presented to the farmer incluied
a farm production pattern detailing the land use and amounts of labour
hired by weeks, and faxm sketch plans showing how the acresges of crops

specified by the program would fit in with existing femce-lines on the
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The presentation of the results to the farmer is discussed in the

next three sections,

8.2,1. The Buiget. A simple buiget was eonstructed from the infor-
motion on the oonputer print-out sheets. From the levels of activities in

the plan, and the ret revenue per unit of eash sctivity, it was possible

to show the farmer how the linsar program total net revenue figure was
cbtained, The following buiget was readily understood by the farmer
after a brief explanation of some of the terms used. For example the

meaning of each Activity, the level in units, and the meaning of the met

reverues ware all explained,

B tH B e

Sweet comm - ml

* K, 25.67 65.56
Tamitoes = ml 20,00 205,57
Dwarf beans - BGS, 10,28 135.46
Margalds - D.Beans - Iﬂl 2.3 199.70

LincarProgram Net Revernue

Allowarce for 1004 hours of hired
et 7/= pexr howr

Revenue Net of Hired labowr

Net Revenue Caloulated for 20 wmits
-mlm

s, Total Farm Net Reverns

*Corrected es deseribed in 8.1.2.

I% was explained to the farmer that the costs which had been deducted

1682.70
4310.20

351.35
£10,227.2

2,235.20
£12,462.40

from the enterprise gross reverues were the costs of seed (or plants),
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fertilizer, sprey materials, tractor fuel and oil, cartage, sacks and

g Libowse¥ Thane sew tbm scsds ek & fewey Uitile of vhan e is
assessing the profitability ef a crop. The “"profit" of £12,462 had to
go to meet the cost of permenent labour, repairs and maintenance costs

of tractor and implements, building awl fenoing repairs and maintemance,
genexal farm expenses and other farm "overheads.”

8:22, The Farm Prodwotion Pattern. The farm production pattern de-

tailed from the buiget and actually presented to the farmer was as follows:

4. IAD DTILIZATION

Bether land

25.7 acyres sweet corm
E.Tmmllﬂu.-mtm

25.7 Bes, (thatiamszfollmmlafhrmtm)

20,0 sores Peas (not incluied in the linear program)
ao.OmmlaﬂurM(mtinﬂuhdinthlmW-)

acres Grazing only (- " n w " L )
* aores wetter land

* The additionel 0.1 acres of land (w) is due to ecamputational
rounding exrors.

Drder land

20,0 sores Tomatoes
20,0 ecres msl af'ter Tomatoes

10.3 acres Dwarf Peans

10,3 af'ter awexf beans

2.1 Mangolds

211 scres Dwexf Beans af'ter Mangalds
2.1mm1mn.mmw

66,9* acres Drier lamd.
R

* The deficiengy of 0.1 sores of land (d4) is due o computational
rounding errors.




PERTD JOTAL HOURS 1O, of HIRED MEN
Jan, 39.5 1
e, 7.2 1
Pa'bz 71.2 i
Peb, 200.6 3
Bex, d 130.A 2
L 130.4 2
h} 130.4 2
Inrk 177.8 3
Hov, 2h.6 1
Hov2 27.8 : 3

Additional to the numerical irformetion provided by the buiget, and

the farm production patiern, sketeh maps of the farm were dramwn, showing
hor the linesar progrsm plan would work on the farm,

8:2e%. Skmtch Farm Plans. Sketch farm plans were drawm with
rough padiock sizes, and also showing the spmroximate demerkation femce
lines betwesen the two types of land., The linear program rotation pattern
was transferred to these sketch farm plans, to show the farmexr how he
could work the erop rotatioms for the next three years, keeping as far as
possible within existing fence lines., Figwres 8.1; 8.2; and 83, indicate
the farm lani wtilisetion far a three year perded.
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FIGURE 8,1, LAND USE FOR VYEAR I

WET LAND

0.2 D.B IEEXEE Division between dry and
wet land
2.1 RGS{
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2,6 RGS1
5
8|8
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[~ 0.2 D;Beans__ “N19
30
20 Tomeztces 10,0 D,Beans 19 RGSz
20 Peas
3 RGS1
6.3 RGS Grazing only
25,7 Sweet Corn 17 RGS
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— = — Temporary fence for program

DRY LAND

plan
d———— Permanent farm fence
D,2 RG34 ISTTXETXE Division between dry and
wet land
24l
12 Tonktoes 'ﬂl]f:-i
.6
Dwexrf
5ﬁe=~v_gﬁ
818
8 Tomztoes
_______ ; )
30 !
]
]
\
0 RGS1 \ 19 Sweet Corn
¥
\
X
N
20
GS
20 R.ﬂ1
; 3 Peas E
6.3 RGS Grazing only
______ e T e e |
25.7 RGS1 17 Peas
3217
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TGURE 8,2, LAND USE FOR YEAR IT
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— = — Temporary fence for program
plan

dem——— Permanent farm fence

3 liang IZEXTXXX Division between dry and
Beans
12 RG-S1 EE—
2.6 L GS1
12
818
8 }...}S_I 7.7 RG-S1

30

20 Tomatoes l 10,0 Dwarf
Beans

19 RGS

DRY LAND

20

20 Peas

344 Sweet Corn

--------

8 Sweet Corn 8 Sweet Corn

[
WET LAND

; 3 RGSi
6.3 Sweet Corn Grazing only
25.7 1G32 17 RGS1
3217

FIGURE 8,3, ILAND USE FOR YEAR IIT
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The pattern of land use illustrated in Figuves 8.1. to 8.3.
inligates thet there are basically five short-term retations which
succed themselves., These rotations are:

(1) Mangolds - drewf beans - ryegrass (3 years)
(41) Tomatoes = ryegrass (2 yeam)
(111) Dworf beans - ryegrass (2 years)
(iv) Peas - ryegrass (2 years)
(v) Sweet cam - first yeer ryegrass - secomd

yeer ryegrass (3 yeers)

The actual sreas occupied by the specific levels of these rotations
could of course be rotated about eash glass of land, but this would
necessitate further (temporaxy) subdivision of peddociks. The plans
presented ninimise the further subdiwision neeessery. Where a fazm plan
had large escresges of all crops, plamning the land use pattern would be
simpliidel,

The sbove fam bulget, land and labowr "profiles”, and sketch faxm
plans were readily understocd by the farxmer, These tlrse different
"perspectives” on the proposed plan allowed the farmer to grasp easily
whatwas proposed. This in turn enabled him to point out deficiencies in
the proposed famm plans. After discussion of these deficiencies with the
farmer, to identify Just what was wrong, the author was eble to modify the
programaing natrix to provide a betier deseription of the farmer's
probleme The next sectiom glves examples of the famer's coments on the
sbove plan.
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8.3, The Farer's Comments

From the ebove farm plans and bulgets the farmer was sble to suggest
modifications to the statement of the problem so that it would represent
more closely, the real life situation on his farm. The suggested modifi-
cations were of several kinis.

8s3.1, Improvements in Crop Lenmd Use. After cbserving the inmitial
basic matrix and disoussing it with the author, the farmer's first

criticism concerned the crop rotations requiring the two types of land.
He pointed out that erops grown on wet land could be grown equally well
on dry land. He suggested that new activities for corn-xyegrass,
peas-ryegrass, wheat-ryegrass and barlsy-ryegrass should be defined for
the drier land, Although the resource requirements and yislds of com,
peas, wheat and barley were considered the same for both classes of

land, this was not so for ryegrass seed. The differemces for ryegrass
seed in the rotation activities were evident in higher lsbowr requirements
and higher net reverues on the drier land.

beans - fallow - ryegrass rotation ani the mangolds - fallow - dwarf beans -
ryegrass rotation to be "inefficient.” He was not keen to let land lie idle.
He therefom suggested ye-defining the brosd beans - fallow - ryegrass
rotation again as a two-year rotation, but to replace the fellow peried
with a third cash erop. According to the farmer it is possible to grow a
ﬂdﬂ.duwﬁuhcﬂd‘“#hﬂdw(hﬂm
mmhdnrwamm(h,). Sweet corn was suggested
as the replacement crop.
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The mangelds - fallow - dwarf beans - ryegrass rotation was also
changed, The farmer suggested a changs of this three-year rotation to
mangolds - broad beans - ryegrass., In this rotation, the broad beans
would follow on immedistely after the mangolds are harvested in mid-Jume.

in Dec,; although the cultivation priar to sowing down pesture sfter
Egﬂﬁbgﬁbaﬂuﬂgi?}u.ggaﬂ
jnu&ugﬂiﬁfpgwﬁ!uﬁpﬂ. The fermer
considered that this latter rotation was move efficient than the ome
incluling dwaxf beans. Although he was “not emtirvely happy” with it, the

minimum restriction of 20 units for the peas-ryegrass rotation should be

deleted from the program.
Consideration was then given to incluling a "corn maximm" restriction.



for the "home"™ farm, After discussion with the author it was decided to
subtrast the labour requirements for 60 acres of a ane-year rotation of
sweet corn =~ stoclt green feed from the farm labour foroe, and let the
linesr program select the farnm plan from the remaining.resources. Any
sweet corn entering the plan would be restricted to a maximm of 40 acyes.
The farmer considered this would provide him with a much more realistic
ploture of the actual fam situation.

S:3:h. Igbowr Requivements. “labowr is not mmh of e problem,”
and "Cagual lsbowr is easy to get" are two quotations from the farmer.

He maintained that he eould hive all the easusl lsbour he required for any
farm system. For this reason he paid very little attention to the amounts
of hired labour speeified in the program.

However, at a later stage in the interview, vhen the farmer was
asked to check some of the labour requirement coefficients, he was eager
to do s0. Although he said he could get as mugh casual labour as he
noeded, he suggested an upper limit of 70 hours per week per hired men for
eny peried dwring the year.

The remaining suggested changes for lebour, concerned the individual
coefficdents for harvesting periods for broed beans, dwexf beans, ard
toemetoes, and the labour spent byying and selling livestock. These modi-
figations are listed bdelow:

(1) The coefficients for harvesting brosd beans:

5 ;ﬂ: -lm fn)-"lfb /an, '(h 6 h-q/:?)

h AT s e § hoe. 45 € b/
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(i1) The cocefficiemts for harvesting dwaxf beans.

e Ty b & T oy

(111) The coefficients for harvesting tamatces (based on 20 scves).

Jan3 First plck teikes 2 days.

But farmer spends 3 days @ 9 bowrs/day =
Permarent men spends 2 days @ 9 hours/day =

Total

hours
hours

1&16S

= 2025 hours/acre
P

Pohl Second pick takes 4 dc7s

But farmer spends 5 days @ 9 hoary/day =
Permanent man spends 5 dsys @ 9 hows/dsy =

Total

T

= 4.5 hours/acre
s

This was & change from 9,00 howrs/asre to 4.5 hours/acre.

!'!bznﬂ.!das Thixd piek takes 8 days.

Farmer spenis 8 days @ 12 howrs/dsy =
Permenent man spenis 8 days @ 12 hows/day =

Total

81 2n
1

= 9.6 he-u/un
o=

%

This wes a change from 9.0 hours/se. to 9.6
Po‘h,.ﬂlnl Lkth pick takes 8 dsys

But farmer spenis 8 days @ 12 hourn/dsy = 96 howrs
and * " ldsy @10 howw/dsy = 10 howrs
Perrerert man * Sdys@12 * " = 96 howrs
and » T laay @10 * » = 10 hows

Total hows 212

= 10.6 hours/acre
This was a change from 9 howrs/acre %o 10.6 hours/as.



Fov, 5th pick tekes 4 days
But

farmer spenis 5 days @ 9 hours/day = 45 howrs
Permerent man * 5 days @ 9 hows/day = 45 hours
Total hours 90

= 4.5 howrs/asre
This was a change frem 8,0 howrs/ae to 4.5 hours/acre.
(iv) The coeffieients for buying amd selling livestock.
The farmer suggested the following chenges in information
gwmmmmmrcmduﬂm

Buyying stock 2 hours/week  instead of 8 hours/week
Selling stock 2 howrs/week instead of 5 hours/week

8:3.2. Other Resource Supplies. The farmer suggested that the
capital restriction should be delkted from the program after being

questioned by the author as to the large smoumt of capital remaining unused
in the progrem, and reconciling this with the farmer's actual situatiom.
The farmer mentionsd he could obtain a short-term loan of £5,000 at any
period in the year if he required it. He said, “The availability of
capital is no restriction.”

from which net price was calculated for the initial linesr program was
£53.75 per acre. The farmer suggested this price be increased to £62
per acre. He considered the average gross price per acre of £55.75 he had
given the author during the fimst interview was lower than is sstually
achieved.

Similarly he suggested changes in the gross returns of ryegrass seed
(at £1 per bushel) far the different types of lani. The suggested changes
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reflect modification of the estimates of aversge ylelds of ryegrass
seed per core, as the author's estimates were also based on the average

gross price of £1 per bushel,
&5 &35

Bes, (W)

Res, (D) 840 &5
s, (W) £37 &30
s, (D) &35 &40

All other aspects of the initial lineer program ineluding all the
lebour ecefficionts except those mentioned above, were thought to be
satisfactory by the farmer, In addition to the speeific comments above
he was asked to comment generally on the indtial progrem as it applied
to his farm,

8:h. General Coments.

Disvegarding some of the errors which were mede, the gemeral faxm
pattern which was presented to the farmer "locked very good™ to him. He
was very keen on the idea of settling down to a stable farm plan which the
program provided. The problems of ashieving a steble plan in prectice
however is not easy. The snmual preduwetion pattern is governed to a large
extent by the amounts of crops that the food processing factory requives.
Because the farmer is a large produser of sweet corn, and whole tomatess
for canning, the farmer stated that he had to work in with the factories
“and keep them a little bit happy."” In other woris there must be some
“give and take" between the farmer and the factory each year, on contracts
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for growing vegetable crops.

The "stable plan" idea greatly appealed to the farmer. If he
could be assured of stable crop contracts each year he would "become
vexry efficient at producing the crops." "Operations would become
routine,” he could "plan the year's operations with certainty," anmd
he meintained he "could increase crop yields by quite a bit through
increased efficiency of produwotion methods."™ However, as the problem
of obtaining steble contracts each year remains, and as he is not
prepared to forgo growing vegetable crops, the farmer said he would
propebly be sble to operate "a set plan in seme sort of way,"
but he certainly could not rely "rigidly" on any one plan, This is
borne out by the fact that since the farmer has been on the farm
(four years) he has not had the same acreage of any one crop, because
the demands of the factory fluctuate.

The farmer then twmed his attention to considering the plan in
view of the acreage of sweet corn grown, and mentioned how this crop
tends to goverm his present farming pattern.

He considered the income from sweet corn more stable than from any
other erop. For this reason, and because he has produced sweet corn for
a mmber of years, he is "locking af'ter” his corn contract. Hence the
farmer is inclined to view all other crops grown on the farm in relation
to the area of sweet corn., This is especially true with referemce to
permanent labowr supplies. "Corn is a lot of wark.,” "The corn eontract
is the labour bottlensck."™ That is, the large area of corn grown requires
most of the permanent lsbowr supply during the harvesting pericd of comn
tn!'ob’uﬂh\. Thus the farmer views this periocd as the oritical time
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. of the year. He viewed the acreages of crops specified by the initial

linsar program, in relation to this period, and was very "happy sbout
????????? tely mensge the linear program
plan.

However, despite these remarks concerning sweet corn, the farmer
said he would "stop growing coxrm™ if he had to. "With this sort of
cash cropping set-up (which comeerns cbtaining contrasts to grow food
processing crops) it is either in or out of any particuler crop."”

restriotion on the acreages of crops grown on the farm.
The farmer concluded his general comments about the program with

conform to paddock sizmes, he considered this no problem. Where a
paddock had te be subdivided for two different crops, "in most cases, the
whole paddock could be cultivated at the same time before planting the

the farmer on the initial linear program, were all carried out by the
author, In addition to these modifications, permenent lsbouwr supplies and
hired labowr supplies were caubined for all weeks of the year, for

different situations of hired labowr availsbility. (A detailed discussion -

initial linear program resulted in the final basic matrix as shown in
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This Chapter emphasizes the fact that to achieve a representatiom
of the real world situation when applying linear programming to help
a farmer meximize his farm profits, it is essential to check and
discuss the results with him several times, and tale note of any
suggested improvements to the plan he might meke, There were no
difficulties encountered in commmicating with farmer No. 23 in
carrying out this aspect of the stuly, It has been shown, however,
that the author felt it necessary to translate the programuing results
into an easily understood farm before attempting to discuss them with
the farmer. A% each interview he was willing te give his comments
and pick out any mistakes that the author might have made when
recording informetion, Without the enthusiastic co-operation, and
helpful eriticism on the initial linear program by the farmer, it is
doubtful whether the linear programming section of this Thesis could
have been carried through to its conclusion.



In Chapter 5 the theoretical concepts of cost accounting and linear
programming were compered, Chapter 6 presented the coat aceounting
results for a mmber of farms, and the results obtained by linear
programuing for a single farm were presented in Chepter 7, This
Chapter is concermed with a comparison of the results obtained by cost
accounteg and linear programming.

The profitability of erops in terms of gross margins as derived by
the cost accounting analysis was shown in Table 6.6. As pointed out in
Chapter 6, the gross margin is the most useful information obtained from
a cost accounting analysis,

9.1 t Results:

A list of orops in the order of their gross mergins alone, does not
provide very useful information, However, when this information is used
with additional "extraneous" technical information about the farm, cost
accounting results can provide interesting information which may be used
to help farmers explore profitable farm plans, For example, Table 6.6
showed that tomatoes, with a gross margin of £120, was the most "profitable”
erop of all those considered, If this was suggested to a farmer, he
might say that he could grow tomatoes, but only up to a meximum of 20 acres.
When questioned sbout this maximum limit he might say that sweet corn is his



main enterprise and that if he grew more than twenty acres of tomatoes, the
hnﬂutimgpeﬂodorﬂwaetmompamﬂdcluhin!ebsmmr In
other words he would be offering the information that a restriction on the
availability of labour at this time would prevent him from increasing
tomatoes above 20 acres, while still growing his specified annual sweet
corn average,

Turning again to Table 6,6, it is shown that sweel corn is listed
fm&yhﬁxBMMpmﬁmwﬂﬂ:amnmd&}B.
This would provide an interesting point for discussion, because from the
cost accounting results it would appear questionable as to wiy the farmer
considered sweet corn &s his main enterprise, He may suggest that he
has always grown a large area of sweet corn, and that he has all the
specislized maghinery and knowledge for efficient corn production, These
may be the main contributing factors to relatively high and stable returns
from sweet corn on his farm, But if an analysis of the farmers' returns
from sweet corn showed that despite this efficiency, his gross margin was
only £38 per acre, it would be worth budgetting plans which allowed some
substitution of tomatves for swee!t comn,

Accepting the informetion that & maximm of 20 acres of tomatoes eould
be grown together with sweet ecorn, it may then be suggested that the farmer

most profitable erop with a gross margin of £71.65 per acre,

1 Potatoes may be disregarded for the purposes of this discussion, as this
oxrop was not considered as an alternative in the linear programme,



If the farmer had only limited knowledge on the resource regquirements
for dwarf beans he may be mislead into growing this cxop, He may not
know, and the cost accounting results would not show, that when growm
in combination with tomatoes and sweet corn, the profit per unit of
Mfwmmmmm:tpmuhb’mﬂmbku
comparatively low, This point is brought out by the linear programme
results, Sweet corn and tometoes were in the plan, but dwarf beans
was excluded by other crops which had higher retinms to labour at this
period, The cost of including &werf beans in the linear progremme
would have been £70, The examples above illustrate that the cost
agcounting results in terms of gross margins, may provide meaningful
results when additional teehnical informetion is also used, However,
for any single farm, where the objective is to maximise farm profits,
the "profitability" of crops derived by cost accounting may in fast lead
to sub=optimum farm plans, This is of course, due to the fagt that the
cost accounting procedure does not take the availability of famrm

resources into account, On the other hand this information is included
explicitly in linear programming,

9.2

In linear programming all resources which are liable to limit
production of any activity are specified explicitly, Within these
resources, the full range of production possibilities open to the farm
are examined, and a feasible, optimum farm plan is derived., The
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“orofitability" of erops is examined in terms of marginal wvalues and
opportunity costs, The erops with the highest marginal wvalues are
included in the plan, The neareat approach to this conecept which
can be achieved by cost accounting, is to assume that the difference
in gross margins between two crops will give the marginal walue of
substituting an acre of the more profitable crop for an ccre of the
less profitable crop,

The fact that linecar programming examines the whole farm organisation
(compared with cost accounting which examines crops as independent entities)
means that much more useful information can be obtained, The actual
acresgos of erops in the plan are specified (Tsble 7.8), and the price
stebility linits for each crop may be derived (provided prices of all
other crops remain constant) giving the minimum price incresse or decrease
of each erop necessary to just cause a change of plan (7.17). The net
revenue for the optimum farm plan is also given (Table 7,8, and Table 7,18),
Shadow prices indicate possible gains in income by acquisition of scarce
resources (Table 7.14). Thus linear programming cen give a "complete
picture® of the optimm farw plan,

93 Sepersl Commonts
One of the main disadvaniteges of linear programming applied to
agricuiture is that it tekes considerable time to achieve results for a

single faxm, However, once the results are obtained they are of far
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greater value to the farmer, and provide much more acocurate information
than can ever be derived from the results of a cost accounting study,
On the other hand, where a full analysis such as linear programming

is impossible, then cost accounting procedures will provide interesting
information, which, when used in conjunction with technical and other
extraneocus information, may help farmers to formulate a more profitable
farm plan,

It is sometimes said that cost accounting has the advantage that
farmers can understand the results, In so far as the analyst himself
frequently has great difficulty in interpreting his results, it would
probably be more acocurate to say that "farmers think they can understand
the results”, The author has shown, in the last chapter that if the
progremming results are carefully interpreted before being shown to the
farmer, there need be no "commmication barrier” associated with the use
of lineer programmuing,

Probably the most important finding from a comparison of the two
different types of results aghieved by cost accounting and lineax
progremming, is the rediscovery of the well kmown fact that there is no
one “ecost of producing" or "profit from" one particular erop, Rather,
as shown in Table 7,17 there is a supply function, The cost accounting
results provide one average figure for each erop, giving the impression
that this is the "gost of" or "profit from" a crop, As illustrated in
Table 7.17 this is not in faeot, the case, Within any farm plan, there
isapﬁwmfwum,mmmaot.maﬁurmlmm,
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over which the price, or profit, or costs, or yield, may vary and that
orop will remain in the optimum farm plan, For the case on a
particular farm where this price renge was large and a substantial
price drop would still allow a crop to remain in a linear programme
plan, the cost accounting results at the lower price may show that
the crop had fallen say, two places in the order of profitability,
On the basis of these latter results the crop would no longer be
considered "profitable", Thus the supply function conecept
illustrates the fact that the price of a crop necessary to maintain
a given output depends on the guantity of the crop produced and the
prices of all other crops.
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A survey wes made of 28 Hawkes Bgy farmers growing peas for food
processing, The farms were classified according to four main groups
of farming system, A cost accounting analysis was completed for eight
mejor crops which inciuded tomatoes, sweet corm, peas, potatoes, broad
beans, dwarf beans, wheat and ryegrass seed, A definition was offered
for what is meant by an acceptable cost accounting convention, The
author suggested, however, that for some farm situations, some costs
mist be "gynthesiged" in order to derive costs which could be charged
to each enterprise, The difficulties of allocating fixed costs were
discussed and some errors which had been made were pointed out, The
results of the cost accounting enalysis were given in table form,
showing the order of profitability of crops according to gross margin,
and the average net returns per acre,

A full linear programme anclysis was made for one of the survey
forms, Three interviews with the farmers were required to achieve
the final progremme, The first two interviews were soclely concerned
with collection of informetion, The third interview enabled the
initial linear programme to be checked; this programme was modified
in accordance with the farmer's comments, The final revised linear
programme is presented and discussed in this Thesis, Farm plans
were obtained for a wide range of labour availability, These



included plans for "one-", "two-", "three~" and "four" hired men" which
were additional to the permanent farm labowr force of two men,

Some problems of defining activities as rotations for two classes
of land were encountered, These problems mainly eoncerned reconciliation
of priece changes for rotations defined for different types of land, but
which included the same crops, As a result of this much of the
information on the computer print-out sheets was redundant, and hed
to be caloulated from the final matrix,

A pea supply function was derived illustrating the minimum pea price
increase and decrease, necessary to change the plans for the "one,
"three" and four hired men" plans,

A eomparison of the results derived by cost accounting and linear
programming was given in Chapter 9,
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THIS SCHEDULE IS STRICTLY CONFIDENTTAL,

Date: Farm Identification No:~

Questionnaire for the Study of the Financiel
Returns from Process Pea Growing in the Hastings

Area,
Section I,
Charaocteristics of the Farm,
: [ Locationg~
Road distance from Hastingss= ¥ miles
3= W E
S
District:-
Rocd Name:=—
2 Acreage:
Grazing and cropping
Graging only
Buildings snd yards
Plan *ation and waste .
Total acreage [
Se Tenure
Freehold: acs since 19
Leasehold: acs since 19
Deteils of Lease:
Trust: aos since 19

L, Climate

Av, Rainfoll (inches)

Av, Sunshine ( hours)

Other Detailss: =~



-3-
F.I. No:

Te List of Plant and Equipment

Yrs in Originel Present Use per
Linkage Age your poss' Value velue | ennum,

Field Equipment ' Meke Sise
— = t T

Tractors 1 i ; i ; : i ;
[ L | i | |
2 i | % I j ! ! :
i ' ! ' | ‘;
3 | | | | | | . |
li i { | :
Plough 1 I | | | ; } |
i 1 | ' ! | i
2 i ; ! i | ! | !
! | o | '; |
- ] I 1
Disc 1 | | : ‘ ! E
) | .= .* t !
i ! f [ :
Herrows 1 i i f | !
‘ ! 1 '- |
2 | i | | 3
i | f '
I ] ! l |
’ | ] | |
3 | L |
i I |
E f |
? I 5 |
6 | ! 5 i
_ E i ‘
Cultivator . 1 -
Roller and seed , ! ;
box i E
|
Mower E
Drill ;
[
Treilers 1 |
2 ' i
Leveller ?
|
Side Rake |
Buck reake '
|
Heed Harvester
Baler
[l
Forage hervester i
Bale Loader
Elevator
|
Trucks 1 i
2
3
Blade
|
| !
Transport Box !
|
| |
i |




o ——

e -

List of Plant & Equipment (contd...)

. Original Present |

Yrs in
your poss

Use per
annum,

Velue

value

|

i

Meke 1Size | Linkage Age |

4

Clover Lifter

1

Spray unit

Other :=

General Plant

Saw Bench

Welder

Winch

Irrigation Plant

Water Supply

Sundriess:

W
e e e R N e RS A s A O i e S e S T e S P *
|




valuc

Present

B g

F.I, No:
! Original
value

i
i

P r——

Dimensions )

' Iength x Breadth Age

i

Roof' Wells Floor

List of Buildings cnd Yarde

Buildings

Yards:=-

]

House
Shesp

8.

Cattles




F.I, Nos

Labour Employved.

9.

Veges
Fedd,

Worked

I11~

Vacation Health,

Age

Permanent

Familx

a)

Hired:=-

b)
1

3

A

- —

A, of
' Employment,

yment

Rate of Pa

! NoseEmployed

|
|
i
|
B R P
I

Wages Peid

Femgles

|
i

Meles

~ Females

Males

|
|

Type of Work,

Casusal




10. Stock Reconciliation:
Nos ‘Date Age when Price,Nos - Date! Price ! Nos on
] = | ] 1 i :
Cattle: Purchased  Purchased) Purchased Faid Sold . Sold Received hand  / /62,
Breed | ! ] | ' | : :
W I 1
| . | ' !
Cows | .- ll | ! i i
Heifers ] | | % ! : '
Steers i | : : I i !
Bullocks | T |
Bulls | ' | | | ; |
l f i 1 ‘, : 1
|! I T R |
Sheeps i | | i |
| 1
ched. ; ] t ! |
Ewes ch ‘I ' : : '
IR ) o i |
r ]
5 y [ ! } .
6 yr i | | ! 1
Lambs ge= | I | : !
Ewes :' | | |
Wths. ! | L }
Rams I ‘ |
1 | |
Dairy Cattle 1 | ! |
" |
]
Breed f ! : { i
Cows ! ; ;
]
Heifers |
Calves !
Bulls : | |
! i !
i E
Other Stook . : !
Breed ! }
Comments s= '
|
I i
| | |
! ! | |
g |
i !
! | | E '.
‘ | l 7’ 1




FIJdNos
1960/61 .,
i Nos . Date Age Price; Nos iDate Price |
Cattlo ﬁ Purchascdi | i Pa’d 3 Sold ' . ReceivedLvhdM”.-_ 3
i} ' T ™ i 1 j !
Breed ﬂ 1 ; ; ;
h i ' i §
Cows i ! | ' { ! : :
Heifers E ; | ! ﬂ i é 5
| i : i - | !
Steers ' ; - . l i ; g
f i : ; ‘ f
Bullock i | : i a ! g
Bulls | ; ; ﬂ i i |
l !
A
Sheep: | _: i i 1 !
Breed | f i 1 . |
Ewes 2th : : i | |
t 1 | |
W . |
1 1 i | i 1
Lambs : i i i i | |
Ewes ! I I
| -i
Viths ! | |
Rams l ! é
| | !
| I
Dairy Cattle i ! | |
! |
| | ‘ |
Breed ! 1 ! :
| i
Cows ! ‘ ; !
Heifers l i
Calves i i
Bulls i
Other Stock i
reed
!
|
i
I
Comments s=— E !
! i
| | |
| |
|
! b |
! l
i i
i i i
| I
| |




Nos
Purchased

Cattle

Sheeps

Dairy

Breed
Cows
Heif'ers
Steers
Bullocks

Bulls

Breed

Ewes 2th

th
5
6 yr

Lambs

Ewes

Wths

Rams

Cattle

Other

Breed
Cevwis
Heif'ers
Calves

Bulls

Stock

Bread

Comments s

Date

-9 -

1959 / 60,
Price Nos,
Age, Peid Sold

Date

F.I.No,

Price
Reeceived
.. .
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SECTION 2: PATTERN OF FARM OPERATIONS

e 3 year Calendar for Land use

' [

Padd {Ao. 1959 1960

: T 8
No. oiF|MjAlM TiJ|AS QN

g
txj
:‘:d: o
=
=
ey
oy

D,




11

FAI. NO-

135. Comments on Special Features of this Pattern
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ions

of F

ar ¢

lend

Ca

14,

m Opera

Operation
Ploughing
Discing

Cultivating
Harrowing
Spraying
Harvesting,

Sowing

Ralling

Lambing

Weaning

Shearing

Dipping

Faotrntting

Drenching

Crutching




. e

F.I.Nq.....
o

OCT.

SEPT.

13
AUG.

JULY

-..-u-.-—_.-i... T

JUNE

N S —
W e e
e
S S
b B
S S e
e OR—
A B — —

b

Operation

ttle

t"
Feeding out

B

t

Hay
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FoloMNoe .

JAN, FEB,

DEC.

=3 e — b e e e ——— ey = feaaT S — = T T e T T e T e e e — ——— —— . —— e — I-ll;.fL
e - e e ——— e e oo S - - - ——

. . o _ I - I N T e, B = = =%
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" c e — — £ . E @ © @& ©o © =
~ - = c <) a, @ g & o £ A © u K
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Operation
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MAY

F,I.No,

JAN, FEB. MAR. AFR,

DEC.

- —
l..JTFrr N ; e SUCHN S|
IS S i A
= e — T .I..bwilll”[ll — ————————— — S —= = ———t — e e
\ﬂv M (PN S & i
. 1? . . = - " N
_ S .-Wi. S SR - > e -
- e ks 3 R e N L N e . N
1 E—. 4! s = e
— :.-Tli- S
S S ||I;-’.»L[.-

Operation

Caelving

Milking

Beef Cattle

Feeding out
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F.I.No.

15 Tractor, Labour and Machinery useage. (1961/62 Pea Crop)
Tractor v Labour : Machinery
; Total ;Costsof§5 , Costs ;i i Total
Operation |Strokes . Ac/hr,: Hours | Fuel = |Hours' per Hr,; Hours' Costs/hr,i
5 : § & 0il ! { .
- i,.-_ l - A — ‘| v ._\..tJI..._, I R .-..._-.!__......._
' T i.
Ploughing ﬁ ; i l ﬁ
| | - |
| : !; ) :
- o |
Discing | ! | % | 4
! 5 | | t
| | | .
Cultivating { ; I
| | ! !
| . | |
i I
Harrowing [ i i
| !
| ! ’
Rolliwg | |
| l |
Sowing | 'i
i :
| z
: f i
Spraying i
| | i
i \
H ' |
i ' | R - SN SN ST S——

16,  Contract Charges 1961/62 Pea Crop

Operatien | Acreas| Rates /|Total
J hour |Cost

Ploughing :; 1

Discing i

Cultivating E

Harrowing E

Rolling ;

Sowing |

Spraying g

Harvesting ;
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FolNoe .. ..
17 (2) Do you consider this a "normal" pattern of operations for cultivating
: the pea crep?
ES  NO
(b) If NO do you consider the operations excessive?
YES NO

(¢) What in your experience, have been the minimum operations (i.,e. under

ideal conditions of weather and state of land) required to put in a pea crop?

Peas out of pasture ; Peas out of crop
Strokes _ i _Strokes

Ploughing i

Discing

Cultivating ,

Harrowing |

Reolling

Spraying [

- ———. 1 W ——— s Y WA § ——— —— 4 - ——

(d) What in your experience heve been the maximum operations to put in a pea

crop?

Peas out of Pasture Peas out of Crup
Strokes Strokes

— -= . e T e R T e 8 — ——r WS ST 0 e m—

Ploughing
Discing
Cultivating
Harrowing
Rolling
Spraying

P - mm— — AR LW me— AT b S——

(e) What would you suggest as to the cause of this excessive cultivation?

18 (a) Would you consider the cultivation practices as outlined in Q.17 as being

similar for other crops you grow
YES NO.

(b) If NO where does the difference lie?

-



19

F,I,No,
19. Tractor,Labour and Machinery useage:
(Other than oultivation operations) 1961 /62
; Treactor - Labour Mechiner
g ‘Total | Costs/hr. . HorrlyV . Total |
Operation | Acreas/hr.; Hours F Fuel & 0il :h-Hours Rate .g{ours . Costs/hr.:
i | | F | T :
Spreading i | 1 i ' b i i
| ! ! {
manure | ; | .'_ : | l
i i I i
1 !I 1 | !
} i i
| | | |
Irrigation u j i
! . f |
! | 'F | t
j f {
1 i
| .
i . :
| i
| ‘
|
! |
- |
- |
I |
[ ! t | 1=
; ' 'F
i |
| | .
| | H ! { ! ‘
Lontract Rates i Rates | Total
ICrops . _Acreas  /hour ' Cost _ [
. H : 1' 4
Header  * | 3
Harvesting ; | :
i | i
| | |
| |
Baling 5
|
i
i
' r
|
; |
F ' .'
i ‘
?; :
it |
! |
i i
| I
|
| |
| !

e BT e S S wl e eSS S s ey e



Section 3: Peas

20.

21,

22,

23,

(2)
(v)

(c)

(v)

- 00 =

When did you commence growing peas?

Have you grown them each year? R

If 'E for what reasons?

What acreage did you grow in 19 ?

What acreage did you grow in

1959/60 : acres
1960/61 i acres
1961/62 acres

What variety of peas did you grow in

If you have changed varie. .es, what is the reason?

1959/60 :
1960/61
1961/62

F.I. M.

Of the varieties you have grown, which do you prefer?

For what reasons?

Over/p: 21



- 21 = ¥, I, No.

25, (a)  From which company do you obtain your seed?

(b)  How much does it cost?

1959/60 : / bush  or /1b
1960/61 : / bush  er /1b
1961/62 : / tush  or /1b
(c) At vhat rate do you sow?
bush/ac,

(d) Is the seed treated for pre-emergence attacks by fungi?

ives| ! i
26, (a) Do you grow
early, mid-season, late maturing,
seed?
(b) Do you meke this decision on your own?
| YES| | My

If N0 for what reasons?

27, What lime or fertilizer do you apply for peas?

(a)  Lime

Time of application

Rate of application

Cost of material

Over/p.22



28,

- 22 - F.I- NO.

(b)  PFertilizer

Type
Time of application:
Rate of application:

Cost of application:

a ver the pas ears at type of pea vine has been
(a)  Over the past 5 years, what type of p ine has b
used on your crop?

1957/58 Mobile / Static
1958/59 Mobile / Static
1959/60 : Mobile / Static
1960/61 : Mobile / Static
1961/62 : Mobile / Static

(b) Which do you consider is the most efficient?

B S —

! WDBILE | i STATICJ

s |

(¢)  Which do you prefer ? | MDBILE | | smar |

For what reasons?

(a) Is there any direct cost to you for harvesting
by the firm? e

i i Tr—

| YES| | i

If YES what are the rates?

Over/p.23



29

30.

21

32.

23

BoLe No o
Do you spray your crop?
_Y.E.S_-D ml
If YES for what?
What sprays do you use?
pints/acrea
pints/acrea.
What is the cost of the spray material?
What are the gross returns to peas?
1959/60 : _1960/61 L 1961/62

Acreas . 1lbs, , £ i Acreas 1bs. £ .| Acress lbs, £
] | S . :
i ] 1 | \ i
! | ; I | _ | '
| | "
f | : ¢ | |
i | ' H i ' f
i ! ! i ; i
| : i t | i |
i . | i
| | ‘ ? I |
! ]
| | ;
! ! ! |
r . , " ;
i | i i | !
| : E I , i
I : i i
| , o | |
| | ; ! =
; ! ; | g
: | 1. g : ';
! | E
. : 1
| | | |
; { , i
| | :
| | E é! |
i ! ; | | §

] | . i

! B SRR “NRIONY SRV SNSRI S |
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Sk,

(a)

()

()

(2)

o Dhoin F.I.No.

What is your sales outlet for peas?

Watties :
N. Z.Foods :
Fropax

Thompson & Hill

Have you changed firms? ‘ YESI ' o !

If YES for what reasons?

Have you ever had & crop by-passed?

In what years? 19
19
19

For what reasons?



35.

36,

37.

25

What did you do with the by-passed crops?

SECTION 4:

Costs and Returns of Qther Enterprises:

Wool: (past 3 years)

Wool Sold IType

{ Bales

|

Wet.

Shearing | Crutching
Costs Costs

f

)

l |

e

i

|
|
i
t
|
{
i

F.l.No,

v e

Milk: (past 3 years)

1959,/60

1960/61

1961 /62

gals., @
Ib. B.F. @

s

/gal.

/1b,




27

FnIoNO-

ea

ludin

I'ops.: e

38-

Enterprise Acs. Contact Charges|

Price

Gross Returns

Yield

Cos

/ac, Cost R

Fertilizer
ef\

Tost Rat

Seeds
‘Rate/ac,

.Operation Cost

Spray
b

ate

-. )
i |
i

“ crr - N —— = S e e - — P

i

i - T S S . - o o et =1

H T

| !

)

—— e A e e e A bt syt - SO )

{ |

3
= — —— o — ———— —_—-— - —

t

o i S o S ot = SE———

b

|

I

1

3 = = - . S ‘

i

i

3




28
F.INe, .

Fertilizer; (pasture topdressing)

Iype:
| ; |
; 1 | |
Rate/acrea: | [ ? ‘
|
Cost at farm gate: { i |
| | ! |
Cost applied: j l i
j F i
; H
| | i ‘ !
Acs, ' Bales Tedding j Baling : Cartage : Price/bale.
Lucerne 1959/60 f | | '
1960/61 | | ; | , |
1961/62 | 5 | ! | | !
| - ' E ; |
Pea 1959/60 ' | [ ; | i
1960/61 | | f 1 1 ,
i | | |
1961/62 . | | ; | | :
| E | | 5 E !
| | : g I |
Clover 1959/60 ' i | ' |
1960/61 | ' | |
1961 /62 ! | . i !
| | | E | l
Meadow 1959/60 | | ! |
1960/61 j ; ?
1961/62 | | : |
i | !
Straw  1959/60 | ) i |
1960/61 | , ; i
1961/62 | l ! :
! | |
;' |
| | | | | | |
| |
; | | | |
| ! | ‘
| | | | |
| | |




= 00 F,I.No:

Section 5: The Place of Peas in the Farm Plan

41,

S

Do you consider the pea crop as:
(a) An "extra"

(b) part of the farm plan,

For what reasons?

(a) What is the maximum acreage of peas you could grow on the
farm ? acs,

(b) What is the minimum acreage of peas you could grow in the
farm ? acs,

If you didn't grow peas, how would the present pea area be used?

(a) Grow grain crops -  vwheat
barley

oats

(b) Increase lucerne area
(¢) Increase clover area (for seed and hay)
(d) 1Increase green feed for stock

(e) Other:-

(f) Hadn't thouglt about it.

What fall in pricc would be necessary before you would consider

going out of peast
(Take average prics @ 3%5d/1b).

¢ - s @ ®Be e s0E tme/lb.



J"'5.

- 0 - F.I.No:

Suppose you were forced out of peas and concentrated
on the alternative stated in Q43. How would this affect:

(a) Pasture monagement

(b) Crop rotation

(c) Labour requirements

(d) Machinery useage

Would you increase your present pea acreage if there was a
price rise?
 YEs | | MO |

What price would you require ? (av. 3%d.1b)

LRI B I ) Peme/lbt

To what would you increase your acreage?

LR RN A N acs.



3

FINoe _ ...
L7. (&) If you doubled your present pca acreage, what other enterprises would
have to be reduced?
Enterprise i Est. loss in Revenue
_—[l P EERT R —— — — ——
!
!
(b) How would this affect:
(1) crop rotation?
(1i)labour requirement?
Gji) machinery useage?
48, Do you consider the machinery you own adequate for all field operations?®
:YES - y-gl

If NO for what reasens?



- 32 - F.I.No:

49, Does the amount and type of machinery owned by you influence
the acreage of peas grown?
| YES | 10
b s ST |
If YES| in what way?
50. In your present farm plan, do you consider that,at any period,

the labour requirements for peas clash with other farm work?

R Cv—en e

| yes | I
—— { i

L

If |YES| with what work?

(2 toQ51)

If f]\P i have you avoided this clash by plarming farm operations
accordingly?
| yes! ' 0

If YES' by what pan?

(g0 to Q 52 )

5te What suggestions lmve you for avoiding the labour clash in Q50?



- 33 = F.I.No:

What is your reason for rot putting this into operation?

H2. Have you always attempted to use the same methods for
growing peas?
i YES | o\ ol
If M| for what rvasons?
Ir | yEs! what would you say causes the large ‘:yearly
variations in yield?
53, Do you consider pcas before ryegrass essential for good
ryegrass-seed yield?
{ YES | | 101

If iYESn for what reasons?



55.

3k

FPelNOw oo

SECTION 6: Pea Marketing:

Possible terms of contract are:-

(a) Payment in yield. The Company directs times of sowing and harvesting,
and advise husbandry practices, but you take all the risks,

(b) Payment of 2 flat rate regardless of yield, for the use of your land,
Otherwise as for (a) above.

(c) Renting the land for cash (i.e. flat rate payment) with the Company
undertaking all operations and assuming all risks.

(d) Renting land on a share-basis. The Company or & share-farmer does all
operations and pays you a percentage of the crop returns for the use of your
land.

Which is your present form of contract?

-

! a ! b o d
| i | :

' ! H | f
1 h 1
| { |

=, S L e "

In your view, what are the defects of the less derivable forms of contract?

(a)

(b)



- 35 = F.I.No:

(a)

56, What do you consider the gross returns per acre must be for peas

to be worthwhile?
£ / ac.

57 What gross returns/ac., would you require before you would accept
contract form: '
(a) £ / ac,
(v) £ / ac.
(C) £ / ac,
(a) : %

Section 7: Advisory Service and the Federation:

58.

Can you suggest any shortcomings in the technical advice you
receive from the Company Advisory Officers?

(¥ | ]

If |YES| what are they?

Over'/p,,j'é. PANY



59.

60,

61,

62,

- 36 =
Is there any advice you would like that is not available?

e —

If I¥Es| what is it?

(a) Are you a member of the Vegetable Growers' Federation?

- —— —

(wst |1

(b) If 'tI\EJ‘ have you any special reason for not being a
member?
YES N0

If IIESI for what reasons?

What do you consider to be its main functions?

(2) Does the 1,G,F., lave any effect in determining the
new seasor's pea prices.

wsl [

(v) If N do you think it could?

|

{.._..
(@]
8

Over/pe37esusie



- 3 - F.l.No:

If .YES what sort of action could be taker?

TE rNO ! for what reasons?

63, Would you support Federation action to increase prices?

s (A) o pesehingte s “Hg B,

(b) Withholding supplies unless the Federation
price was paid.

Section 8: Finance

6l Pixed Costs

(a) Rates

(v) Land Tax

(e) Mortgages

OVGI_'/PQ 38t ese



- 38 - F, L, No:

(d) Capital value.

(e) Unimproved value.

6L, Access to Balance Sheets for the past three years,



-39 =

AEREERDIX 2
) COSTS OF FOUR N
IR _ASOGIE FiRE

The method for allocating all coststo a single enterprise was illus-
trated in Chapter 6, This appendix provides an actual mumerical example
of the cost accounting procedure, Four crops have been costed for farm 23,
This example illustrates how all costs for other survey farms were derived
ds showmn in the Tables of Appendix C,

NOTE: (i) All costs and prices are expressed as decimals of

of the pound, For example £9,7.0 = £9,35.
(ii) All costs and prices are taken to the nearest 1/-
or £0,05,

(411) A1l costs, returns, acreages and yields are average
figures taken from the 1959-6C, 1960=61 and 1961-62
season's data,

(iv) A1l costs and prices are expressed per acre of crop

grown,

I. DETAILS OF COSTS POR PEAS
Average Anmial Pea Acreage = 46 acres

Gross Retums 202
Cash Costs
(1) Seed: 3 bushels som per aocre at 42/6 bush £6,40

(i) Pertiliser and Cartage:
1001b, bag "Amophos” per acre at £1,14.0 bag .
d £1,70
Cartage at £4.4.0 total £0,10 £1,80



(i11) Spray materials:
1% pts. 30% D.N,B,P, £0,80
2% pts. 4O% M.C.,P.B, £1,05 £1,85

Total Cash Costs per acre = £10,05
—
Variable
(1) Contrect expenses N1

(11) Tractor Rumning Costs:

Fuel and oil,

Operation Averoge hrs/ss.  Diesslfw. Puel and o)
Plough 0.67 1% gals, £0,10
Dise and Harrow 1.65 . . £0,24
Cultivate 0.50 LI £0,07
Harrow 0.85 1 gal. £0,08
Rell 0,20 . n £0,02
Drill 0.20 . = £0,02
Spray 0.16 “« 8 £0,02

Total Fuel and oil per acre £0,55

* 0il1 consumption at the rate of 1% gallons per 100 tractor hours,
This is equivalent to 0,015 gals/hour = 3° per hour,

Repairs and Maintenance

New cost of Tractor = £950

R & M 75% new cost = £N3
Econimic service life = 10,000 hours
«’¢e R & M cost per howr = £0,07



Average tractor hours per pea acre = 3,9 hours

e’e Average R & M per pea acre = £0,07 x 3.9 =
«*e Averege Tractor Rumning Expenses =

(iii) Implement Ruming Costs

Av.Anmual Charge R & M Hours

hour Acre

Plough Tk 0,09 0,67
Disecs 3.5 0.02 1.65
Cultivator 3.8 0.03 0.50
Harrows 1o1 0,01 0.85
Ron‘r 1.5 0.05 o.m

£0,30
£0,85

£0,01
£0,01

Total Implements., Ruming Costs £0,14

Say
(iv) Labowr costs at 8/6 per hour
Average labour for all operations
5.2 hours/ac, @ 8/6 per hour
u Vi t
o'e Total Cash Costs
Total Imputed Variable Costs
Total Variable Costs

Hence Gross Retums
. Iess Total Variable Costs

£0415

£10,05
£3420

£13.25

£72.75

£59.50



Pixed Costs or "Overheads"

(1)

(11)

Tractor overheadss
New cost of tractor =  £950
Hours worked per year = 1,200 hours
Economic life = 9 years
Average annual depreciation

and interest payment = £131.75
Average depreciation and

interest charge per howr = £0,1098
Average tractor hours pexr

pea acre = 3¢9 hours,
«*+ Depreciation and Interest per pea acre =
Sundries per year at 1.2%

new cost of tractor = £11.40
Sundries per hour = £0,01

+’+ Sundries per pea acre =

Total tractor overheadsper pea acre =

Implement Overheads:

Plough

Average Amual depreciation

and interest payment =  £14,30
Average depreciation and

interest charge per howr = £0,1212
Average plough hours per

pea acre = 0,67 hours

«'s Depreciation and interest per pea acre =

£0,05

£0,50



Average annual sundries

at 2% new cost = £2,95
Sundries per hour =  £0,05
Average plough hours

per pea acre = 0,67 hours
e s Sundries per pea acre = £0,05
Discs

Average ammual depreciation
and interest peyment = £23,30
Average depreciction and
interest charge per hour = £0,0803
Averege disc hours per
pea acre = 1,65 hours
o'e Depreciation and interest per pea acre = £0,15
Average annual sundries

at 2% new cost = £3.,35
Sundries per hour = £0,01
Average disc hours per
pea acre 1465 hours
«’s Sundries per pea acre = £0.,05
Cultivator

Averege anmal depreciation

and interest payment = £8.4%
Average depreciation snd

interest charge per hour = £0,0959



Average cultivator howrs

per pea acre = 0,50 hours
«’. Depreciation and interest per pea acre
Average amual sundries

at 2% new cost = £1,%
Sundries per hour = £0,0175
Average cultivator howrs

per pea acre = 0,50 hours

o's Sundries per pea acre

Harrows
Average ammual depreciation

and interest payment = £6,00
Average depreciation and

interest charge per hour = £0,0400
Average harrows hours per

pea acre = 0,85 howrs
o o Depreciation anl interest per pea acre
Average Amual Sundries

at 2% new cost " £1,25
Average sundries per hour = £0,0083
Average harrows hours per

pea acre = 0,85 hours

s ¢ Sundries pexr pea acre



Roller
Average amual depreciation

and interest payment = £10,88
Average depreciation and

interest charge per hour = £0,3109
Average roller hours per

pea acre = 0,20 hours,
«'+ Depreciation and Interest per pea acre
Averege amnual sundiries

at 2% new cost = £2,24
Sundries per hour = £0,06,8
Aversge roller hours

per pea acre = 0,20 hours

+’e Sundries per pea aere

Spray Unit
Average amual depreciation
and interest payment = £9.61
Average depreciation and
interest per hour = £0,1186
Spray unit hours pexr
pea acre = 0,16 hours
"+ Depreciation and interest per pea acre
Average amual sundries at
2% new cost = £1,5



Sundries per hour = £0,0185
Average spray unit hours
per acre = 0,16 hours
«'¢ Sundries per pea acre = £0,05

+'e Total Implements' Depreciation, Interest

and Sundries per pea acre = m

NOTE: The costs shomn for depreciation, interest and sundries have
been taken to the nearest £0,05. In meny cases the actual
costs of sundries were as low as £0,007 per pea acre,
Rather than show gero cost in such instances, the cost was
entered at £0,05,

(iii) Lend Overheads:
Annual retes and Land tax = £981
Rental Value

(Capital Value = £3500)x6% = £3387
£4,368

Overheads per farm acre = £20,5
Months land in peas = L months
o'e land overhead per pea acre = £6,85

(iv) Gemersl Parm Expenses:
Average amual general farm
expenses = £308,90
General expenses per farm
acre = B1,45
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Months land in peas = )4 months
o'+ General expenses per pea acre = £0,50

(v) “Overhead" lLabour:

Gross Farm Income (A) = £16,460
Gross Income from Peas (B) = £ 3,347
Proporﬂﬂ% = 0,2033
£900 x 2 = £183
Direct Labour charged to

peas = £101

+*+ Proportion labour
overheads charged to peas = £82
2 "Overhead" iabour per acre of peas =  £,.10*

o« Zotal Imputed Fized Costs = £2,70

*This fizgure is incorrest, It was calculated on the basis of an
average of 20 acres of peas instead of 46 acres, It therefore,
should have been correspondingly rediced to £1,80,

Final average per unit net profit can now be caloulated,

Gross reverme -~ Total Variable Costs = Gross Margin
£72.75 - £13.25 = £32,%.

Cross Margin - Total Fixed Costs = Average "Net Profit"
£59.50 - £12,70 = M




The details given for peas showing how each cost was obtained are
similar for all other crops, The remaining three crops costed for farm
number 23 are shown in summary form in succeeding sections of this
appendix, Slight variations appear in the subheadings for major cost
items, For example, in the costing of tomatoes, under Imputed Variable
Costs fuel oil, labour and contract charges are all shown under the one
subheading, Calcoulation of the individual costs, however, is similar
to the method shomn in the detailed emalysis of peas for the same items,

Sross returns £23,55
Cash Costs

(1) Seed £2,60

(44) Pertiliger and cartage Mil
(1i1) Spray materials £0,50
Zotal Cash Costs per acre £3,10

Zmputed Varisble Costs

(1) Contract Charges £2,00

(14) Puel, oil and labouwr £4,,90
(44i) Trector ruming expenses £0,35
(iv) Implement, running expenses £0,15
Zotal Twputed Variable Cogtoper ssre £7,40
+°s Zotal Verigble Costsper seve £10.0



= .9 - IMASSE

SSEY UPIVERLILY . AT
FALMERSTON HORTH, NXy

Gross returns - Total Variable Cuts = Gross Margin

£23,55 =  £10,50 = £13,05

Fixed Costsor "Overheads”
(1) Tractor overheads £0,60
(14) Implement, overheads £0,60
(1i1) ILand overheads £6,85
(iv) General expenses £0.45
(v) Labour overheads £3,05

Zotal fixed costs per ecre £13,00

Gross margin <« Total fixed costs = Average "net profit"
£13,05 - £11.,55 = wﬁ

Grogs retums £328,25
Cash Costs
(1) Plants £18,00
(i) TFertiliser and Cartage £ 3,15
(1i1) Sprey materials and Labour &£ 7,10
(iv) Picking and cartage £103,90

Zotel Cash Cost peregre £132.5



Zmputed Varisble Costs
(i) Fuel, oil and labour for
cultivation £11.40
(4i) Tractor rumning expenses £ 115

(1ii) Implements, rumning expenses &£ 0,20
Total Imputed Varieble Costoper sore £12,73

o"s Iotal Variable Costsper acre £144,20
Gross returns - total variable costs = GCross mergin
523.25 - ﬁ%.” = mgi.ﬁ
Eixed Costs or "Overhoad"

(1) Tractor overheads £1,95
(11) Implement, overheads £0,80
(44i) ILand overheads £10,25
(iv) General expenses £0,70
(v) labour overheads £3,60
Total fixed costs per acre m

Gross margin - Total fixed costs = Average "net profit"
£183.35 - £17.30 = m




(111) Spray materials end labour £2,20

(iv) Crop cartage £0.70
Total cesh costoper egre £1.80
Imputed Variable Costs

(1) Tuel oil and lebour for
cultivation and
contract charges £8,75
(ii) Tractor rumning expenses £0,30
(i1i) Implements, running expenses £0,15

Total Tmputed Variable Costoper sgre £2520
«"oTotal Varisble Costs per acre £17,00

Gross returns - Total Variable Cost: = Gross margin
£55.70 - £17,00 = m

tS ” "
(1) Tractor overheads £0,50
(44) TImplements, overheads £0,60

(141) lLand overheads £10,25
(iv) General wxpenses £0,70
(v) Labour overheads £3,25

Total Fixed Costsper ssre £15.30

m;-ug-;m“um-mmmt'
L R




AEPEEDRIX ¢

The number of survey farms growing eagh of the major crops summarised

in this appondix are presented in Table C.1,

Ryesrass 15
Tomatoes
Potatoes
Dwar? Beens
Broed Beens
Wheat

Sweet Corn

- N W P W P

*Regults of the 28 farms growing peas have been presented
according to the four main classes of faxming gystem, (refer Chapter 3)
Tabulation for all crops except peas, include the eorresponding
mmber of farms listed in Teble C.1, irrespective of ferm ¢lassifigation

For the remaining Tables in Appendix C the following peints should be
noted:=



(1)
(11)

(114)
(iv)
(v)

(vi)

(vii)

F.I, No, refers to the Farm Identification Number,
All costs and prices are expressed as decimals of the
pound,

-For example £9,7.,0 = £9,35
All costs and prices are taken to the nearest 1/= or £0,05,
All eosts, returns, acreages and yields are average figures
taken from the 1959-60, 1960-61 and 1961-62 season's data,
All costs and prices are expressed per acre of crops grown,
The "mean", minimum end maximm figures refer to the average
costs and lower and upper raenge limits of costs respectively
for each column in the Tables,
The codes for the various classcs of farms is as followss=-

I is Intensive Stocking and Cropping

IT is Sheep and Cropping

IIT is Dairying and Cropping
IV is Parte-time farming

IHE _SUMHARY TABLES

See pages 54 to 62



TABIE C,2.
CLASS I, INTENSIVE CROPPING TO
SUMVMARY OF PER ACRE COSTING ANALYSIS FOR PEAS,

To

oo | e | e, [vemne | g | RS | e
Acre,

1% 48,30 13.75 3he55 21,95 12,60

5 32 45,80 12,35 33.45 10.80 22,65
12 19 49,00 16,50 32,50 21,10 11,40
17 43 50,70 14455 36.15 16,50 19.65
18 2 454,65 16,25 29,10 17.65 1145
20 1 31.90 13.65 18.25 17,00 125
21 32 31.60 12,95 18,65 8,90 975
22 1" k.45 12,70 28,76 Ik 19.30
23 46 72,75 13.25 59.50 12,70 46,80
2l 11 45.90 16,25 29,65 12,70 16.95
26 I 44,10 12,35 375 14455 17.20
28 14 37.00 14480 22,20 15.75 6ok
Mean 45.35 14..30 31.20 14.90 16,30
Min, 31,60 12,35 18.25 8.90 1.25
Max, 72,75 16.50 59.50 21,95 46,80




TABLE Co,3.
CLASS II, SHEEP AND CROPPING
OF PER COSTING YSIS
r.I. Pea Gross Vm - Gross m P:l':ftit
No. Aores | Returns Costa Mergin SR ‘1::
2 33 50,80 12,05 38.75 7.05 31.70
3 27 25,00 13.90 10,90 7425 2,85
4 42 46465 9.40 37.30 6,10 31.20
7 12 430 14,35 29.95 755 22 40
8 1" 4395 16,55 27,00 6,00 21,00
% 59 42,00 14,50 27.10 4.60 22,50
19 27 54400 12,10 41,50 735 34e55
R, 17 37.85 13.65 24,20 8.15 16,05
II3 52 52,00 1.95 40,05 9.90 30.15
115 13 53.80 16,50 3730 10,85 26445
Mean 44,95 13.60 3135 750 23,90
Min, 24,00 940 10.10 4,60 2,85
Max, 54400 16,95 41,90 10.85 3455
L




IABLE Cok.
CLASS ITI. DAIRYING AND CROPPING
OF PER COSTING LYSIS
Total Total Net
FJIJ4 Pea Gross Varisble Gross Fixed Profit
No,] Acres | Returns Costs Margin Costs Per
Acre,
9 55 1,10 13.90 19,80 13.25 6.55
1" 59 1.76 15.65 10,70 17.05 23.65
25 12 132 18,80 42,75 19.35 23,40
27 2, 1.30 15,50 29,80 16,40 13.40
Mean 137 15.95 33.25 16,50 16,75
Mn, 1.10 13,90 19.80 13.25 6.55
Max, 1076 18,80 42,75 19.35 2.3.65
ZABLE C.0.
CLASS IV, FPART-TIVE FARMING
SIOOURY OF PER ACRE COSTING ANALYSTS PEAS,
RI, Pea Gross Total Gross Total Net
No, Acres Returns Variable Margin Fixed Profit
Costs Costs Pexr
Acre,
10 10 56,30 15.25 51,05 11,90 29.95
13 16 3400 15.25 18.75 19.35 0,60*
Mean 45,15 15.25 29,90 15.20 4.7

¢ Net Loss




II RYEGRASS SEED
ZABLE C,6.
r.I. Farm g:-u Gross Vmo Gross ﬁ P:::it
No, | Glass|seed [Retums | ‘Gosts |MeP®1R | Coats | v
1 I |17 50,00 14.60 | 35,40 18,00 17.40
2 II | & 50,00 14,20 35.80 6.95 28,85
5 I | 62 40,15 13.85 26,30 9.20 17.10
7 II | 12 30,00 15,80 14.20 7.00 720
8 r | 30 | 32.10 14,00 18,10 5,10 13,00
9 IIx | & 33,30 10.95 22,35 920 13.15
12 I |12 21,90 15475 615 16.05 9.90*
17 I | 42 31.20 14,05 17.15 14.55 2,60
18 I | 23 22,00 14,50 7.50 13,15 5.65*
22 I 7 35,00 13.80 21.20 10,85 10,35
23 I |5 23455 10.50 13,05 11.55 1.50
2k I | 2 36.35 10,65 25,70 1140 1430
26 I |60 37.00 10,65 26,35 11,25 15,10
27 IIx | 15 38.30 1145 26,85 13.65 13.20
13 IT | 25 42,00 12,05 29,95 10,70 19.25
Mean 34485 13,10 | 21,75 | 11.25 10,50
¥in, 21,90 | 10,50 6.15 5.10 9.90*
Max, 50,00 15.80 35.80 18,00 28,85
e

® Net loss




1II IOMATOES
ZABLE Co7e
SUMURY OF PER ACRE
CO: Y51 TO
Total s
P.I,] Parm| Tomatoes Gross VM. Gross Pixed Profit
Ro, | Class | Acres | Retums Costs Margin Costs Pey
Acre
22 I 7 227.55 97.55 130,00 19.00 111,00
23 I 30 328,25 144,90 183.35 17.30 166,05
2k I F 4 207,70 142,10 65,60 22,90 42,70
28 I 3 220,50 118,80 101,70 50.15 51.55
I
Mean 2&5.00 125,85 120,15 2735 92060
Min, 207.70 97.55 65.60 17.30 2.0
le. 32805 1“-.” 183055 ”015 1“005




MALSE g

FALMERSTON NORTH, N

IV EPOTATOES
IABLE C.8.
SUMURY OF PR ACRE
COSTING ANALYSIS _POTATOES
Net
Total Total | Nof..
r.I, Faxm [ Potato Gross Gross
%o, | Class|icres | Retums "'c:‘“’l‘m Margin | Coree Per
20 I 1 187,50 | 100,45 87.05 | 20.15 66,50
22 I 9 | 175.20 | 86.15 89,05 |27.90 | 61.15
8 I 5 229,35 95,70 133,65 | 68445 65420
Mean 19735 | 2+ | 103,25 |38.85 | 6.0
Min 175.20 | 86415 87.95 | 2045 | 61.15
Max, 229,35 | 19045 | 133,65 |esas | 66.90

\TU



ZABLE C.9.
SUMMARY OF PER ACRE
COSTING ANALYSIS  DWARF BEANS
Dwarf Total Total Net
r.JI, Farm Gross Gross
Bean Variable Fixed Profit
No, Class Aeves Returns Gaats Margin Costs Per
Acre,
12¢ I 6 65,65 18,05 47,60 19.45 28,15
20 I 2 79.00 31,90 47,10 23,00 24,10
26* 16 65.25 18,15 47,10 14,30 32,80
28 I 5 265,65 | 120,85 |144.80 68.45 76435
Mean 118,90 4725 T 065 31.30 40,35
Min, 65.25 18,05 47,10 14,30 24,10
Max, 265,65 | 120.85 [144.80 | 68.45 76.35
e

* No Harvesting Costs, Machine Harvested by Processing Company,
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PI. | Fam Gross mﬂ s | Profat
Costs

Agcre,

Broad
No Classl 2°®| peturns Hargin
. Acres Costs

n

68,00 43.60 2iekO 28.25 3.85*

2, I 72,70 51,85 20,85 12,35 8.50
22 I 10 132,10 57.10 75.00 26,65 48.35
Hean 90,95 50,85 40,10 22,40 17.65
Min, 58,00 43.60 20,85 12,35 3.85*
Max, 132010 57 085 75.m 28.25 wo”

* Net Loss
YOI VWHEAT
ZABLE C,11.
F.I rm.l woet] swves | 08 1 oo | mem | 2,
- ol Varisble Fixed
Neo, Class| Acres| Retums Costs Margin Costs Per
-+ '
I 68 28,25 8.00 20,25 5.80 1heh5
5 I 1" 28,80 8,95 19,85 9.25 10,60
S - -+ -
Mean 28,50 8,50 20,05 755 12.55




TABLE C.12.
?.I-I Fam a';: Gross 'Totd' b1 Gross bn td..

25 I 0 55.70 17.00 38,70 15.30




AEFENDIXI 2

Appendix D provides the linear programming solutions for farm number
23, for the situations of hiring "one extra man", "two extre men", and
"three extra men" at any time of the year,

ROTE:

(i) Dry land is designated by (d)

(11) Wet land is designated by (W)

(111) RGeS, refers to first year ryegrass seed

(iv) RGS, refers to sesond year ryegrass seed

(v) The weekly periods are designated, by for example

Jan.' = The first week in January
Ooth = The fourth week in Ootober

I,

LAND (&) LaD (W)

WHEAT 2,52
RGS, after WHEAT 2,52
PEAS 36,48
RGS, after PEAS 36.48
RSy 39400
SEROAD BEANS 11415

*SWEET CORN after BROAD mi

RGS, after SWEET CORN after B.B. 1,15

TOMATOES 516



m1mermmm

3.16

MANGOLDS 6,02
BROAD BEANS after MANGOIDS 6,02
m1 af'ter B,B, after MANGOLDS 6,02
mz 20,32
67,00 117,00
® 2 crops in the one year ,°, land must only be counted once, In

addition to the land utiliszation above, there are 7 acres of very

wet stony land suitable for graszing only, This was not included

in the programe,

B, Livestock

BUYS 5 yr end 6 yr EWES and
4th WETHERS (Peb/Mar,)

(SELLS 211 less losses by Jume)
BUYS WETHER HOGGETS (Mar/Apr)
(SELLS all less louu'byw‘t,)

C. Hours of lLebour Hired

PERTOD TOTAL HOURS
JII.‘ 19,76
m‘ 9.67
lar, 70,20

Var, 51,84

LA (a)
325

650

LAND (W)

1560

NO, OF MEN HIRED

1
1
1
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PERIOD TOTAL HOURS NO, OF MEN HIRED
.ﬁ', 69.& 1
lurk 67.66 1
l'1 68,78 1
Oot, 52,8, 1
t'.urt2 70,00 1
Nov, 32,40 1
’“2 24,00 1
D-a,’ 31,66 1
Total Hours Hired = 558 hours
Pt et
D. Net Revemme

Linear programme net revenue =  £10,943
PLUS net revenue calculated for
60 asres lease land = £ 3,196

IESS allowsnce for 558 hours
of hired labour at 7/~ per howr £ 195
o'+ NET REVENUE £13,94
———




PLAN_FOR HIRING “TWO EXTRA MEN"
A, lend Uilization (acres)
LAND (4) LAND (W)

SWEETCORN 19.40
RGS, after CORN 19,40
PEAS 19,60
RGS, after PEAS 19,60
RGS, 39,00
*BROAD BEANS ; 21,16
SSWEET CORN aftex BROAD BEANS

RGS, after SWEET CORN after B.B. 21,16

TOMATOES 10,63

R.G.S, after TOMATOES 10,63

mz 342

67.00 117.00

¢ 2 orops in the one year ,°, Only count land once, In addition

to the land utilization sbove, there are 7 acres of very wet
stony land suitable for graging only, This was not included

in the programme,.

B. Iivestodk

LaND (a) Law (W)
BUYS 5 y» and 6 yr EWES and 282 780
hth WETHERS (Peb/Mar)
(SELLS all less losses by Jume)
BUYS WETHER HOGGETS (Mex/Apr) 564 1560

(SELLS all less losses by Oot,).



C. Hours of Lobour Hired
PERIOD TOTAL HOURS NO., OF MEN HIRED
l'obz 2,11 1ar 0
Feb, 136,03 2
‘l'l.'1 140,00 2
l-rz 66,53 1
lu',._ 140,00 2
Oct, 93.12 2
Oct, 58.83 1
Nw2 80.25 2
MS 6,31 1
lov,.. 1742 1
Dn# 29,52 1
Total Hours Hired = 1028 hours
b
D. Net Rovenue
Idnear programme net revenus = £12,281
PLUS net revemie caloulated for
60 acres lease land = £ 3,196
15,477
LESS ellowance far 1028 hours of
hired lsbour at 7/- per houwr £ 360
+’+ NET REVENUE 215,117




LaD (d) LAND (W)

SWEET CORN 29.53
IBS1 af'ter SWEET CORN 29.53
PEAS %47
m1 af'ter PEAS b7
mz 39.00
¢BEROAD BEANS 13.50
®SWEET CORN cfter FROAD BEANS

!GS1 aftexr SWEET CORN after B.B, 13.50

TOMATOES 20,00

m1 after TONATOES 20,00

67,00 117.00

* 2 crops in the one year ,°, Count land only once, In addition

to the land utilisation above, there are 7 asres of very wei,
stony land suitable for grasing only, This was not included
in the programme,

w . wo (@) 14w (¥)
BUYS 5 yr and 6 yr EWES and 268 780
4th WETHERS (Peb/Mar)

(SELLS all less losses by June)

BUYS WETHER HOGGETS (Mar/Apr) 536 1560

(SEILS a1l less losses by Octy)



C. Hours of Labour Hired

PERTOD TOTAL HOURS NO, OF HIRED MEN
Jan, 3.87 1

Feb, 62k 1

Feb, 65404 1
Feb, 210,00 3
Loy 207.40 3
lar, 65.79 1

Mar, 159,06 2or3
Nar, 149,72 2

Oot, 143,02 2

Oot, 49N 1

Nov, 176,67 3
Nov,, 109,64 2
Deo, 38.87 1

1435 hours

Iinear programme net revenue =  £12,950
PLUS net revenue calculated for
60 acres lecase land = £ 3,19

“‘.1“
LESS allowence for 1435 hours
of hired labour at 7/= per hour & 502

£15,644



NOTE: The total sweet corn awerage for this plan is 43,03 acres,
No "Corn maximm® restriction was imposed,
The three plans given in Appendix D are illustrated in
summary form in Table 7,18,




AEEENDRIZX E

Appendix E presents the budgets for deriving the net profit per acre

for livestock on both e¢lasses of land,

I, Net returns from 5 yr and 6 yr old ewes and Lthwethers,

Caloulations are based on3:
50 acres 2nd yr pasture (W)*

15 acres " * " (a)s*

* Wetter land = (W)
** Drier land = (Q)

ExpEnsES

Buy 400 5 yr and 6 yr fattening ewes
@ 23/=- net av, (Feb/Mar)

Bay 220 49 wethers @ 38/~ net av.
(Peb/Mar)

BETURNS

Allow stock losses ssy 1.5%
say 9 sheep @ 7/6

Sell 393 5 yr and 6 yr ewes (May/June)
fat to works @ 33/~ net average

10 ewes and wethers/Ae,

§

318

£ 3.7. 6

£6,8, 9, 0



Sell 218 4th wethers (May/June) fat

to butchers @8/~ net average £ 532, 1, 0
Zotsl Returns £1183.17, 6

LESS Total Expenses -~ &£8m18, 0,0

!bhl Net Profit 2 305.17. 6

LJg)l)ou not include "running expenses™, Very little expense is incurred

on these sheep, They are bought in to clean up the aftermonth of

harvesting ryegrass seed paddocks and sweet corn paddocks, fattened
quickly and are all sold by mid June,

Net profit per sheep bought = 5’0—2;;—7'£ =  £0,4933
At 10 sheep/As on land (W) net profit from 5 yr
and 6 yr and 4th wethers on land (W) = £4,93/A0

At 8 sheep/Ao on land (d) net profit from 5 yr
and 6 yr ewes and 4th wethers on land (d) = MM

I¥, Net returns from wether hoggets.
Caloulations are based on:
50 acres 1st year pasture land (W)* 20 Hgta/ho
15 acre  1st year pasture land (d)** 16 Hgta/Ae

* Wetter land = (W)
** Drier land = (Q)



EXPEISES
Buy 1240 hgts (Mar/ipr) @
average net price of 40/- £24,80, 0, O
Stock stores at 1/= sheep £ 62,0, 0
Crutching expenses @ £2,5.0/100 £ 27. 7. 0
Shearing expenses @ £10/100 £ 121,10, 0
Total expenses £2690,17. ©
RETURNS

Stock losses, say 2%
25 Hgts @ 7/6 each

Wool : 7,51b, wool/hgt.
9112,51bs wool @ 384 1b, net

Sell 1215 hgts (ou,) @ 45/- net av,

Zotal rotums
Less Total expenses

Total net profit

Net Profit per sheep bought = b’% =

At 20 Hgts/Ao on land (W), net profit
from Hgts on land (W) =

At 16 Hgts/Ac on land () net profit
from Hgts on land (d)

£ 9 7. 6

£1442,16, ©
£2733+ 0. O

£4185, 3. 6
£2690.,17. 0

£1494, 6. 6,

£1.257%

£2575/h0



o’s Total Net profit from sheep on land (W) = £29,68/h0

and Total Net profit from sheep on land (d) = Mn

NOTE: The stock carrying espacities for this farm are high, The
stocking rates used above, for the linear programme, are
slightly less than those actually ecarried for seasons 1960-61
and 1961-62,

The brosd stock policy is to buy old sheep in Feb/Mar, to "clean up"
paddocks harvested for ryegrass seed and sweet corn, These older stock
are kept on the "harder" feed and second year pasture, They are sold in
lots fat to the works and the butchers in Mgy and June,

"By June the young grass paddocks are due to be grased, The hoggets
are brought at this time and stocked very heavily on the young grass right
up until the paddocks for ryegrass seed are due for closing in the third
week of October, The pasture must be kept "close grased™ otherwise the
farmer says he can't control the growth in the September/October period,
All hoggets are shorn and sold ome month later in the third week of October,




It is required to find the minimum upper and lower changes in the price
otpmfwntiﬂﬁ.u?zmdl's necessary to change the optimum plan, Pea
yields and qualify are the same for both P, and Py, It is assumed that the
WMMpﬁmsrminmtantinboﬂ:szdPs,aﬂﬁatmm

and prices for all other crops remain constant,
Mthnjthoohm
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Where p refers to the row corresponding to the pea activity in
ﬂnbad.l(Pz),

and the summation over i is over all gther basic activities.

Ilet p = 2and § = 6refartoﬁn?2manﬂPseohmreapectively.

Then

Bg = O = 5;‘1“15 + ozrzs o c‘

thﬁaznlcsimhAo,MA.u&-mm
in pea price necessary to change the optimum plan,

Henoce s; - o" -.E’.eir“ + (uz + Ae)ry = (og +70)

’é‘.‘. t“ + Ogrm-.s ‘.Aﬂﬁ -Ag
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B¢ - 0, = % = o "'4'("26 - 1)

mn Ae = =(sgo;)

(1'26"')
‘s for minae positive, ryo<1
and for min/ e negative, rasp'l

Having derived this minimum upper or lower price change necessary to
cause a change in the optimum plan, it must then be compared with the other
minimm upper or lower prise changes as derived in 7,5.2 equations (1) and
(2), to find the minimm minimorum of the price inerease and price decrease
respectively for peas, to change the optimum plan,
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