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NOTE

Tie interest in the study of Farm Management through
the agency of scientific book-keeping has been greatly
stimulated by the demand for information on the cost of
farm products arising out of the control of agriculture
necessitated during and since the War, and the first edition
of this study of Methods and Principles of Agricultural
Costing was exhausted within a few months of its appear-
ance. This new issue has been largely re-written and to
& certain extent re-planned, but the iresh experience gained
during the further period of work has necessitated but few
alterations in principle. Further consideration of some of
the problems, as for example how to divide a total cost
hetween two articles produced simultaneously, has led to
the recommendation of new methods in a few cases, and
other problems such as the costing of farmyard manure
and the distribution of manurial residues, and of the
cultivation-costs on bare fallows and fallow-crops, are still
only tentatively solved.

New illustrations have been introduced in every case of
methods, principles, and results, so as to bring the figures
more into accord with present-day values, and all the
Tables are derived from actual farm accounts.

Further attempts have been made to demonstrate the
value of scientific book-keeping and recording on the farm
for wider purposes than that of the information of the
farmer alone, and in the fifth chapter examples are given
of the fundamental importance of such data in the examina-
tion of the organization of the Agricultural Industry as
a whole. The method described for the comparison of the
efficiency of farm management in different cases is the work
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of Mr. A, W. Ashby; the survey of the productivity of
holdings of different sizes in a Welsh farming district was
made by Mr. Pryse Howell ; Mr. S. J. Uplold prepared the
graphs illustrating the effect of the rise of wages on farming
finance.

All members of the Institute have participated in the
production of the various Tables used throughout the book
by way of illustration, and an alternative method for
arriving at Farm Costs based on the compilation of the cost
of farm operations, which appears as Appendix I, has been
contributed by Mr. A. Loose. This method has not yet
been tested in practice.

The Bibliography appearing as Appendix II has been
brought up to the end of September 1920.

Once more it is desired to record the indebtedness of the
Institute for Research in Agricultural Economics to those
farmers who have co-operated in its work by supplying
records of their operations day by day throughout the year
from which the illustrations have been drawn.

C. S. ORWIN.

OXFORD,
December 1920,
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PART [
METHODS AND PRINCITPLES

CHAPTER I
INTRODUCTION

THE need for cost analysis in connexion with productive
enterprise is one which has grown up gradually with the
growth of industry. It has been pointed out that when
production was effected by manual labour, either under
a more or less primitive factory system, or in a cottage
industry, intricate accounting was not required; but the
rapid changes in industrial conditions, due to the intro-
duction of labour-saving machinery and the specialization
of labour, have led to processes of manufacture so intricate
and on such a scale that ‘it is only by means of systematic
records that leakage, waste, and fraud can be prevented,
and that employers can know the cost of any article of their
manufacture, and be able to determine accurately and
scientifically, not merely approximately and by haphazard,
the actual profit they make or loss they sustain, not only
on the aggregate transactions during a given period, but
also upon each individual transaction. . . . There is always
the danger, where only the general result of a business is
known, of departments or processes which are relatively
unremunerative being unduly fostered, and of those which
yield more than the average profit not receiving adequate
attention’.! Side by side with these results comparisons
can be made of the advantages of alternative processes, of
the efficiency of different machines, and of various grades
of labour, whilst a proper system of record-keeping enables
the management to know, from day to day, the stocks of

1 Garcke and Fells, Fuctory Accounts, Gth ed. (1912), p. &.
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goods and materials on hand as accurately as the cash
balance is known, and so to prevent an undue accumulation
of capital in unproductive forms.

Every enterprise working to supply a market has two
sides, the technical side involving the use of special skill
in the various processes involved in the production of the
particular commodities concerned, and the managerial side
working to control this technical skill to the end that effort
may be economically applied so that the final product-cost
will be brought out as low as possible. As a business grows
in size so does the tendency increase to separate the func-
tions of the technical and the managerial staff, until, in tho
great industrial organizations of to-day, we find a fairly
complete division between them, and a demand has sprung
up for individuals who, knowing little or even nothing of
the technical side of a business, are able to control it success-
fully by a system of management based on the compilation
of records of cost in every process and department. ‘A man
who is 100 per cent. efficient as the manager of one par-
ticular business is 90 per cent. efficient as the manager of
any business ’ is the dictum of a certain successful manu-
facturer who values technical knowledge in a manager at
no more than 10 per cent. of his total equipment, and it is
certainly true that most of the large industrial enterprises
of our day are controlled by men who are well versed in
management and the means to analyse the processes of
production rather than in their technique.

Thus, the analysis of adequate records is the keystone
of the productive enterprise, upon which the stability of
the whole structure of industry depends. Its advantages
have received general recognition in all countries where
the factory or industrial system has been developed, but
in regard to the great industry of agriculture the possibility
of closer and more intelligent control of production by its
means is only very slowly being realized. Agriculture has
advanced gradually, but continuously, from the self-
sufficing stage, and, although the tendency to promote the
greater efficiency of labour by an increase of capital in the
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form of machinery cquipment has been still more gradual}
the modern farm is approaching always more nearly, in its
organization, to the urban industrial concern., Under the
Corn Production Act a Wages Board has heen set up for the
agricultural industry, by which minimum time and over-
time rates of pay for all classes of farm workers are fixed,
leading many men, for the first time in their lives as managers
of labour, to keep accurate time-sheets ; the control of food
prices necessitated by shortage of supplies during and since
the war has led to the investigation of costs of production
on a large scale by individual producers, by associations
of farmers and of consumers, and by Government Depart-
ments; only a short time ago a Royal Commission was
sitting to inquire into the economic future of the agricultural
industry, and in every direction the need is indicated for the
application of the economic test to farm management at
cvery stage. Under the factory system it has long been
recognized that technical skill must be controlled by those
who study organization, finance, and economic forces if
the highext results are to be secured. The directors of the
Gireat Western Railway are not necessarily capable plate-
layers, nor is the chairman of the Aerated Bread Company
sclected on account of a light hand at pastry, but these
gentlemen are able to control their technical staffs and to
judge of their capacity and skill by the results of their
operations as revealed in their accounts. There is little
mdication, at present, that farming will develop along
factory lines very rapidly, but it is all the more necessary
for farmers to cultivate their managerial capacity and to
combine with their technical training and knowledge the
study of business control and general economics. The
importance of the subject has only slowly been realized
hy those responsible for the education of the farmer. During
the past five and twenty years educational and research
work in agriculture has made much progress in certain

! The efficiency of labour employed in agriculture is higher, probt;b]y, in the

United Kingdom than in any European country. See reference to German
agriculture on p. 70,

'
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directions, and an enormous amount of valuable effort
has been applied, mainly along the lines of Natural Science,
to diseover means for increasing production both directly
and indirectly. But the study of Agricultural Economies
has not received equal attention. It is probable that with
the means for examining the economy of farm management,
the increase of production on the farm by the application
of modern scientific knowledge may go hand in hand with
the cheapening of production and the increase of the reward
to those engaged in the industry; it is certain that any
general effort after maximum production without the
exercise of this confrol can only be disastrous. The economic
law with which agricultural production has to contend
is the law of diminishing returns, and the attempt to wring
the last bushel of corn from the land and to produce
the last pound of meat and the last gallon of milk, is
only to be justified when it can be shown that maximum
production is accompanied by maximum financial reward.
It is the economic factor which controls, ultimately, all
productive enterprise. The soil, climate, and other con-
siderations are factors of very great importance, but poor
light soils, for example, apparently of low agricultural value,
may be adapted to forms of most intensive farming, given
access to supplies of cheap organic manures and to a suitable
market, whilst farms admirably suited by soil and climatie
conditions, say, to milk production may be useless for this
purpose in the absence of facilities for rapid transport to
large consuming centres. The successful manager is he
who produces not necessarily the largest output, nor that
which soil or climate or personal inclination indicate, but
that which a study of the economic factors, that is to say,
of markets, of transport, and of costs of production, leads
him to expect will yield the biggest reward for his enter-
prise. If farming in this country is to hold its own in com-
petition with other forms of industry it can only be by the
adoption of an organization which will result in a reward
to the capitalist and to the worker compatible with that
yielded by industrial production, and to enable it to do this
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a study of the processes of production and of the results,
by means of scientific book-keeping, is equally essential on
the farm as in the factory. Experience teaches that the
problem of the determination of costs in farming is difficult
and complex, more so, probably, than in other industries,
but it is, none the less, equally important that it should be
examined with the same degree of detail and of thoroughness.

The object of this preliminary study is to discuss the
method, and to show, in certain cases, illustrations of its
application. There is, at present, too little agreement
among research workers upon questions of principle. In
many continental countries and in America, as well as in
Britain, many investigations into agricultural costs have
been made,’ and the student cannot fail to be impressed
with the fact that whereas, obviously, there can be no
uniformity of practice in the technicalities of book-keeping
processes in all countries, nor, indeed, is any such necessary,
there is unfortunately no consensus of opinion upon vital
matters of method and principle, upon which all must
he agreed if results reliable in themselves and comparable
one with another are to be obtained. Thus, the question
at issue at this stage is less the production of costs from
which generalizations can be drawn than the prior con-
sideration of the determination of points which relate to
an exact system of analytical or cost accounting applied to
farming.

Nor is the question under discussion at the moment
the consideration of whether such method, or some modifica-
tion of it, can be adopted by every farmer. The question of
farm accounts in practice is a matter for individual decision,
and many men will think, particularly those in a relatively
small way of business, that their managerial functions can
be exercised most profitably exclusively in the field. In
other industries it has been the experience of managers
that it 18 economical to introduce methods of control which,
in themselves, appear to add to the cost of production,
and many of those who have made it their business to study

! See Bibliography, p. 118,
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the problem of agricultural production are of the opinion
that this will be, one day, the experience of farm managers
likewise. There is, however, a degree of exactness required
in cost determinations which may be so troublesome, and
so expensive of time and labour when judged by the general
standard of the business organization of the average farm,
that it would not be profitable for the ordinary farmer.
But this possibility does not affect the importance of having,
in a number of cases, an exhaustive and scientific analysis
of farming costs, and if this can be done on a number of
typical farms the results will have a value as supplying
standards of comparison.

In this country research work on these lines is still in its
infancy, and it has not yet reached the stage at which
generalizations can be made. It cannot be stated too
plainly, therefore, that it is with the discussion and illustra-
. tion of the method of scientific analysis of farming costs
that this volume is concerned rather than with the results
attained to, so far, by its application. But although informa-
tion of general application is not yet forthcoming, students
of the economy of agricultural production will realize that
a thorough analysis, even of only a few actual cases, based
on records carefully and systematically kept, is of interest
and value, for it will be admitted that certain comparatively
constant factors may be discerned even in a small amount
of exact data, while, at the same time, contrasts and varia-
tions will be noted which challenge attention.

Further, the analysis of such accounts brings out the need
for method even more exact than has yet been found
possible. Problems are encountered which call for discus-
sion amongst those interested before satisfactory solutions
can be expected, and illustrations of this will be noted in
cases which occur where information is lacking which
should be available in an exact system of records (see, for
example, pp. 78 and 91). It is hoped that the discussion
and study of these matters will lead to an extension of
research work, by means of scientific book-keeping, on the
economics of farming, and that it may induce a certain
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number of farmers who are interested in the thorough
examination of their costs of production to undertake, for
at least a certain period of time, the recording and analysis
of their expenditure by exact methods.

Not only is a standard system of cost analysis essential
to the determination of comparative costs in this country,
but it is also demanded to enable comparisons to be made
between Home costs and those of the Dominions and of
Foreign Countries whose products compete in our markets.
In many cases it is their costs, and not our own, which are
the determining factor in fixing market prices. In the case
of wheat-production, for example, the exploitation of virgin
soils, with the aid of railway development and labour-
saving machinery, may drive the price of wheat down below
the home cost, through over-production, as was the case in
the early nineties, or abnormal conditions combined with
transport difficulties may lift the price above that which
might be regarded as necessary in order to secure a fair
reward to the producer, as was the case in the early years of
the war ; but in the long run the determining factor is the
cost of production in those countries which constitute our
main sources of supply, so that accuratc information on
this point is of vital importance not only for the guidance
of individual agriculturalists but also in the framing of
national agricultural poliey.



CHAPTER 11
DETERMINATION OF METHOD

THERE are two methods in use for the determination of
farming costs, (1) the analytical, (2) the synthetic. The
latter is not practised in this country, but its use is
advocated very warmly by its deviser, Ernst Laur, as giving
certain results with less labour and at less risk of error than
are involved in the analytical method. It consistsin building
up ifrom the net profit, or loss, on production to find a so-
called cost, cost being regarded ifor this purpose as the
figure at which the article concerned can be sold so as
to cover all expenses and give the same return on capital
as that which is represented by current rates of interest
on good security. Laur finds the difference between the
net returns, and the interest on the capital invested calcu-
lated at the market rate current; this figure, expressed
in a percentage of the gross returns, shows by how much
the selling price must be increased or diminished (according
as to whether the net refurns are less or more than the return
from an investment of an equal capital sum at the current
rate of interest) in order to give the ‘ cost of production’
as defined above. The method may best be explained by an
example.

Calculation of the Cost of Production on a Milk-producing Farm by Laur's Method

£

Total capital involved . . . . . . 5,000

Gross returng . . . . . . . . 1,000

Net returns . . . . . . . . 200

Average price realized for milk sold, 1s. 8d. per gallon.

Interest on £5,000 at 5 per cent. . . . . 250

Nef returns . . ; . n . . . 200
Difference . . . . . . . . 50
Difference expressed in percentage of gross returns . 5 per cent.

5% 20d.
.*. Cost of production =20d. (1s. 84.)+ 00

=20+ 1d. =21d. (1s. 9d.)
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In this example the difference between interest on capital
at current rates and the net returns on the farm shows
a ‘loss’ of 5 per cent., and this gives the measure of the
proportion of the increase necessary in the selling price to
indicate the cost. In cases where the difference is a * profit ’
there will be a proportionate deduction from the selling
price. It is clear that the method must involve the inclusion
of all outgoings in arriving at the net returns, together with
an allowance for the farmer himself either as a manual
worker or as manager, or in both of these capacities ;
otherwise the price would have to exceed 21d., in the long
run, to make it worth the farmer’s while to remain in the
business.

One obvious objection to this method of costing is that
the result is not true cost, but cost plus interest on capital.
Interest on capital is an allocation of profits, not a charge
against cost, and its proper place is in the Profit and Loss
Account, and not in the Cost Sheet. But if the method
of calculation 1s otherwise useful this is not a sericus objec-
tion, as due allowance can always be made for it in the inter-
pretation of the results arrived at by means of Laur’s
gystem.! The most serious criticism of his method is that
it is a guide only to price. It is important to have such
& guide, but the main function of book-keeping 1s to provide
an analysis of cost, so that waste may be detected and
go that the manager may be able to consider means for
effecting economies in production by an examination of
the cost at all stages. This is quite impossible with the

! It is a common error in cost calculation to include interest on capital. For
example, an account will be presented showing the cost of a wheat crop as £12
per acre, to which will be added 12s., for inferest on capital at 5 per cent. Apart
from the fact that this is wrong in principle, it is also wrong in point of fact,
for the capital sum of £12 invested in the wheat crop is not required in its entirety
for twelve months, and a day-to-day caleulation of the sum invested and of the
interest on it would be needed if the true amount of interest calculated at 5 per
cent. wore required to be given. In the case of the wheat crop mentioned here
the interest charged represents, probably, more nearly 20 per cent. than 5 per
cent. Thisinaccuracy ia absent, of course, from Laur's method of costing, though
the objection to the principle of including any rate of interest in calculations of
coat of production still remains. See p. 67, post.
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method under review, and the utility of its application seems
to be confined to simple forms of farming, where a few
products are concerned, and where a considerable volume
of evidence on the cost of some particular product is wanted
in some particular district or from some special group of
farms.

1t is the analytical method which is pursued in connexion
with the highly developed mixed farms of this country.
It is practised with the aid of ordinary double-entry book-
keeping, a familiarity with the principles of which on the
part of the reader is assumed, and it is based on the com-
pilation of accurate records of the application of ecapital
and labour to production on the farm. The results of the
analysis of these records, entcred into account books on
the double-entry principle, provide the manager with
an economic review of the results of his management in all
departments.

The first record necessary is that showing the distribution
of the Capital invested in the farm. In the case of a farm
already in operation this will be less a record than an estima-
tion, for the farmer, or other investigator, will have no
reliable data of the nature of records of cost from which to
compile his figures. An appraisement of the capital laid
out in the various branches of the enterprise, and in the
means of production, must be made, about which more will
be found in the following chapter (p. 37).

An important adjunct to the Capital record which is
rarely or never met with on the farm, but the value of
which is universally recognized in industry, is the Stock
Book. This, as its name implies, is a register of the stock-
in-hand on the farm, that is to say the dead stock. As
a matter of convenience the Stock Book should be kept
in sections under divisions such as these: (i) Manures,
(ii) Feeding Stuffs, (iii) Granary, (iv) Implements and
Machinery, (v) Miscellaneous Tools and Consumable Stores.

The Manures Book is ruled to show purchases of artificials,
and their application to the wvarious fields, dates and
quantities being specified in either case. A separate page,
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or pages, should be reserved for each class of manure pur-
chased, and by balancing the record the stocks on hand at
any time are disclosed, whilst by casting the field columns
the charge against each field, or crop, is ascertained. It
is hardly necessary to indicate the method of ruling such
a record sheet, but with obvious modifications the form
suggested for Feeding Stuffs (Table I) may be adopted. .

The Feeding Stuffis Book is intended for use only in
connexion with purchased foods of all kinds. Its purpose
is to show stocks purchased and on hand at any time, and
to give an analysis of the consumption of purchased food
by the various classes of live stock on the farm. In Table I
is given a convenient form for this record.

The Granary Book records the utilization of the home-
produced corn. More detail is needed than in the Feeding
Stuffs Book, because records must be kept of produce sold,
and used for seed, as well as of that which is fed to live
stock on the farm. A ruling suggested for this book forms
Table II. !

For an Implement and Machinery record and valuation
a form of Stock Book is needed which will show the imple-
ments and machinery grouped as they are required for the
various departments of the farm, and with provision for
writing off their depreciation annually. All the items must
be valued at the outset at cost less depreciation, or if they
are newly bought, at cost, and in each succeeding year
provision must be made for the depreciation which has
occurred through use and age. The usual way of depre-
ciating implements is to knock off a fixed percentage at the
close of the year from the total value when the year began, and
then to add the cost of purchases during the year. This is
objectionable because it can be only a rough approximation.
The better plan is to consider each implement by itself and
to assign it a life. The depreciation will then be got by
dividing the cost or value by the number of years’ life.
Many tools and implements will always retain a certain
value, whatever their age, if they are kept in repair, so that

it is not always desirable to depreciate the value of an article
2471 B
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down to nothing. A ‘limit of depreciation’ is fixed,
and when that figure has been reached no further deduction
is made, but the article is carried forward year by year
at the same price. To take an example, a set of harrows
may be worth 50s., and if kept in repair it will be safe to
give them a life of twenty years. This means that 2s. 6d.
per annum must be deducted for depreciation, but if the
harrows are kept in repair they will always have a certain
value, say 10s., so that after sixteen years, when they will
stand in the inventory at 10s., no further depreciation need
be allowed.

This may appear for the moment a somewhat complicated
and troublesome method of valuation, but by ruling the
Implement Stock Book in the manner shown, the operation
becomes a very clear and simple one, whilst it has the great
advantage of reasonable accuracy. The value of each group
of implements and the depreciation on them in any year
becomes, first, & sum in subtraction and then a sum in
addition. Several years can be provided for, but to avoid
confusion in the future it must be remembered to leave
a considerable space at the end of ecach group when writing
out the Inventory for the first time, to allow for purchases
in the coming years. In Table 111 is given an example of the
Implements and Machinery Book.!

All the Miscellaneous Tools and Consumable Stores, such
as hay-forks, hurdles, binder twine, spare parts, &c., should
be inventoried and priced in a stock-book of their own,
adding fresh purchases and detailing everything given out
for use or consumption, so that a record is provided of the
use of tools and materials and of the quantities in stock.
The rulings for such a book will be readily devised to
meet individual requirements. Table IV may serve as
a guide.

The next essential is a record of the application of Labour,
both manual and horse. Time-sheets are used to facilitate
1ts preparation, and these can be handed out to the men
on pay-day, to be filled up by them and brought back at

} From Orwin, Farm Accounts, p. 16 (Cambridge University Press).
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the close of the week, or they may be filled in each night
by the farmer or his bailiff.

The Time-sheet provides space for detailing the work
done by the man throughout the week, and for recording
the number of horses worked by him on any job. The
time should be recorded in hours, for in no other way can
anything approaching accuracy be obtained when men are
moving from one piece of work to another, sometimes at
short intervals. Moreover, the Orders of the Agricultural
Wages Board can only be interpreted in hours, for although
the ordinary time-rates are weekly and not hourly rates
they have reference to a week of a specified number of
hours, whilst the overtime and Sunday rates are ordered
definitely upon an hourly basis. Thus, time records must
be in terms of hours for the proper information of the farm
director, and it may be claimed, too, with some confidence,
that the greater the minuteness of division, within workable
limits, the greater will be the incentive to the men to make
their entries carefully and to appreciate the value of time.

It is noted by Messrs. Garcke & Fells that to require
men to keep simple records of time and materials has been
found, in industry, to have a good moral effect and to
inspire confidence in the management ;! and in cases in
which the custom of using Time-sheets has been adopted on
the farm, a similar good effect has sometimes been observed.

As regards crops, the men can record their time either
under the name of the crop on which they are engaged
(‘ ploughing for wheat ’), or under the name of the crops
and also of the field in which it is growing, or is to be
grown (‘ ploughing for wheat, field 43 ’). Whenever possible
work done should always berecorded in the latter of these two
ways, but the field-name or number should always appear.
The farmer does not always know what crops he will be
able to take in particular fields, and where several fields
have been grouped to form one crop account in the cost-
ledger at the beginning of the financial year, subsequent
happenings may occasion a revision of the cropping scheme,

! Op. cit., p. 9. '
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with consequent confusion in the crop-accounts already
open. Again, it is common knowledge, and in fact it is
not infrequently urged as an insuperable difficulty in the
way of anything like accuracy in agricultural costing, that
the cost of production on the farm cannot be ascertained
by clean-cut book-keeping methods, for it is a matter of
everyday farm management to apply acts of cultivation
and manuring to one crop for the ultimate benefit of two
or more following. The allocation of such costs to the
successive crops benefited is more easily performed, and
with less liability to error, when the records relate to fields
individually rather than to fields grouped for the purpose
of one year’s accounts under the title of a particular crop.
The question is of some importance, and is dealt with again
later (see p. 80). Men working with live stock (other than
working horses) record their time according to the classifica-
tion of stock adopted by the farmer for the purposes of cost
- caleulation (for example, ‘ two ‘hours milking, seven hours
with sheep ’, or ‘ two hours milking, seven hours preparing
food and feeding cows ’).

The Time-sheets when filled up record the time spent,
whether ordinary time, overtime, or Sunday time, by men
and horses in every department of the farm during one
week. Provision is also made for entering up any piece-
work performed, and by a summary at the foot of the
sheet the cash due to each man for the week’s work is
shown.

The advent of the Farm Tractor, and the rapid extension
of its use, makes it necessary to devise a means of recording
the nature of the various classes of work performed by it,
and the quantity of fuel, both petrol and oil, and of lubricants
consumed by it during its operation. It is necessary to
distinguish on the Record Form hetween the different
operations, field-work, threshing, chaffing, barn-machinery
work, and so on, as obviously the fuel consumption is by no
means constant for all classes of work. Table VI shows
a simple form on which to record the information required.
It is ruled to provide for one week’s work at sight, and is
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self-explanatory. As with the man working with horses,
so with the tractor driver, the time of the man must be
entered on his Time-sheet against the work umpon which
the machine is engaged, and not against the tractor itself.
The next record necessarily kept on the farm is that of
the Live stock, and the foods they consume. The informa-
tion required is a weekly register of the various classes of
live stock, with the numbers of each born and bought, died
and sold, or transferred from one class to another during
the week ; a statement of the foods consumed by each class,
and a record of the place where the foods were fed—that is,
whether on the land or in yards and buildings. To provide
this information clearly and concisely a form has been
prepared, and a copy is given as Table VII. Its use is fairly
obvious. The only thing, probably, which calls for explana-
tion is the provision of ‘ Transferred ’ columns in the Live-
stock register. These are to enable the farm accountant to
keep track of the interchange of stock between the various
classes. Thus, a heifer may be classed for feeding and
costing purposes with ‘dry’ cows one week, but having
calved and come into the dairy herd during the week
following the change is noted in the record by an entry
against ‘cows in milk’ in the ‘transferred in’ column,
and by a corresponding one against ‘ dry cows and heifers
in calf’ in the ‘transferred out’ column. The columns
provided for the food-consumption record may be filled in
either with the actual total weights of food used, or with
a statement of the rations being fed ; in the latter case the
weights must be multiplied out by the farm accountant.
Next, a record must be kept of the application of Manures,
both farmyard and artificial, to the various fields. No
special form need be used for this record—indeed, a mere
note made on the Labour-sheet to the effect that the manure
carting recorded on field so-and-so included so many loads,
or that the men sowing artificials on such-and-such a pasture
put on so many tons of fertilizer, is an excellent means by
which to record these facts to ensure that they will not be
overlooked, but the Stock Book (p. 16) method is the best
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means by which to keep track of the distribution of artificial
manure.

The only other record needed is one of Receipts and Pay-
ments. This, of course, is absolutely necessary, and it
must include everything bought or sold for the farm, whilst
excluding the farmer’s private expenses. It is, in fact,
a simple but complete cash account.

Nothing else need be required of a farmer co-operating
with a research institution in the work of the determination
of farming costs, or providing data for his own accountant,
and the necessary information is so easily and simply pro-
vided on the particular forms suggested, or on something
similar, that the returns should not occupy more than an
hour or so in each week on farms where the number of men
employed does not run above, say, a dozen. The objection
urged against the system by critics on the score of time and
trouble demanded is quite without foundation ; the Labour-
sheet entails the most work, but this is nearly always
reduced from the maximum theoretically required by the
fact that a considerable proportion of the men will be found
to have been engaged individually throughout the week
on the same piece of work continuously, and one entry only,
instead of six, is called for. Thus, however busy a man
may be about his farm he cannot sustain the plea of having
no time in which to put down the data necessary as a basis
for the examination of his business organization.

It is a somewhat different matter when one turns to the
analysis and elaboration of the farmer’s data, and here,
in all probability, he will always require assistance until
such time as the provision of an office staff becomes recog-
nized as an essential part of the equipment of every large
farm. There is no reason at all why the farmer should not
employ his own clerk, or an accountant in the nearest
town, or why a group of farmers in one locality should not
combine to employ a competent recorder between them.
In other businesses of no greater magnitude than that of
many farms it is not customary to dispense with all financial
records, neither is it common for the head of the business
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to act as his own accountant, and when farmers begin to
assign to book-keeping something more nearly approaching
to its proper value as being the only sure means by which
to test and control their management, they will not grudge
the comparatively trifling expenditure which will be called
for in connexion with it. In the meantime those who are
interested in the study and development of farm manage-
ment might do well to consider if a joint effort could not
be made by which the farmer would provide the data which
the students of farm economics at the nearest agricultural
research station would elaborate.

A few points of detail still, remain for consideration before
passing on to the question of the analysis of the records.
These relate to the classification of the matter comprised
in the records, so as to promote the accuracy of the final
result. In describing the use of the Time-sheet it was stated
that the record of the application of labour could be made
either under the headings of the various crops, or of the
various fields (p. 22). This statement calls for some
elaboration. In working out the cost of the crops on a farm
the most obvious thing is to allocate the expenditure of
capital and labour on the land to accounts with crop titles,
and as a matter of fact this is done not infrequently. Thus,
the wheat fields constitute one account, the turnip fields
another, the pastures a third, and so on, and all items of
expense may be recorded with a view to their ultimate
assembling under these various heads, to give the cost of
production in every case. If the whole expenditure necessary
to raise each crop began and ended within the year this
arrangement might well be adopted, but unfortunately the
determination of farming costs is not so simple a matter,
and it will be found, in practice, that there are few crops
which do not inherit some benefit from their predecessors,
or which do not hand on some unexhausted value to their
successors, all of which must be recorded. It is not impos-
sible to keep track of such matters in an analysis of labour
and of other expenditure based on the crops grown, but
a basis of allocation more satisfactory is afforded by the
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fields which grow the crops than by the crops themselves,
It may happen that the barley crop of a farm is made up
of fields on which it follows a variety of crops, such as roots
and clover and wheat ; and, in its turn, it may be succeeded
by a variety of crops, such as clover, turnips, or a corn crop.
Whilst it is not impossible in such a case to obtain a correct
figure for the barley cost by means of a record based on the
expenditure for the crop as a whole, it will be obvious that
the liability to error would be reduced if the basis adopted
were one of fields, for, in the absence of absolute uniformity
in the rotation, the work of tracing values inherited or trans-
mitted from crop to crop would be facilitated. Moreover,
it happens frequently enough that at the time when the year’s
record-keeping begins the farmer’s plans for the coming
season’s cropping are not definite, or, if arranged, it may be
that circumstances unforeseen will compel some alteration
in them. Thus, in the year 1919, many fields designed for
the root crop on an East Midlands farm were never sown
at all, owing to the drought, and the cost of all the workings
on them, which would have been mixed up in the ‘ Roots
Account ’ under a system of record based on crops, was
readily transferred to the ‘ Fallows Account ’, under a system
of field records, when it was found that the fields could not
be cropped. Further, field records have a value of their
own, for they facilitate the compilation of unit labour
costs, both actual and comparative, and of other results.
which eannot be arrived at satisfactorily under the alterna-
tive system.

In the case of the farm live stock it is of equal importance
to secure the proper classification in the records. It is not
easy, sometimes, to arrange a division, say, of cattle, most
suitable for the accounts which, at the same time, will
fit in with the practice of feeding and management on the
farm, particularly on small farms. It happens, not infre-
quently, that classes of live stock, the feeding and tending
of which should be recorded separately for the purposes of
cost determination, are not distinguished by the farmer.
rrobably his experience will one day confirm that of ihe
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manufacturer, and the extra expense involved in the
organization necessary for the compilation of complete
records will be found to be more than repaid by the informa-
tion acquired, but at present this stage has not been reached.
On the other hand, it is of equal importance not to get in-
volved in unnecessary detail. On a farm where the sole
object of the management of the cattle is the production
of milk it may fairly be said that the cost of raising calves
to maintain the herd, and the cost of feeding-off old cows
no longer profitable in the dairy, are both of them incidental
to the milk production, and one record which includes the
cost of feeding and tending calves, dairy cows, and fatting
cows is all that is needed where the determination of the
cost of milk is the only object. The account would be
a composite one, including cost of calves, heifers, milking
cows, and fatting cows, all of them contributing to the
total cost of milk production.

One other difficulty which arises in the compilation of
farm records is due to the partial failure, hitherto, to
realize that agriculture is an industry as well as an art.
No one would suggest that steel rails should be sold by the
heap, or that tiles should be offered by the kiln-full, yet
similar sale-units are the rule rather than the exception in
agriculture. Hay is sold by the stack, potatoes change
hands by the acre, and live-stock are bought and sold
almost universally by the head. It is no answer to say
that to the experienced farmer and dealer these conditions
are 1no obstacle, owing to their ability to determine weights
with reasonable accuracy by inspection, for this is not
a fact. In 1916 a farmer of wide experience and sound
judgement sold a stack of hay to a dealer at a price per ton,
both of them agreeing as to an estimate of the weight of
hay contained. Before delivery was taken the Army
Purchasing Officer commandeered the hay, and, buying it
by the actual weight at the same price as originally agreed,
the farmer lost about £100 as compared with his first sale.
Thus, an experienced farmer, and a dealer who was buying
hay every day, both over-estimated the contents of the
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stack by several tons. Probably dealers are more correct
in their estimates, as a rule, than farmers, having greater
opportunity for testing their judgements, but this is by the
way, and leaving the question of relative loss and gain
arising out of this slipshod method of marketing, the point
for the moment is that the acquisition of knowledge of
farming costs is impossible under it, and this alone should
be sufficient to condemn it. In connexion with the analysis
of the farm records used as examples in this volume, it has
been found impossible to produce any figures for the unit
weight of fat or of store cattle, of mangolds or of turnips,
and the farmer will continue to be at a serious disadvantage
in the control of his work until this disability is removed.
As regards meat, the organization of public slaughterhouses,
many of them owned and operated by farmers themselves
on co-operative principles, which has been developed during
the war in many places, should facilitate the preparation of
meat costs in the future.

With the records of the distribution of capital, of the
expenditure of labour, of sales and purchases, and of the
weight of products realized, all noted in a form as complete
as may be, the work of analysis next calls for consideration.
The Time-sheet figures are transferred to a Labour Analysis-
sheet, a copy of which is printed here as Table VIII. It
consists of sets of columns, each set headed with the title
of an account or of a department of the farm. At the
beginning of each line is the name of the man whose time is
analysed on it, and then, by inspection of his work during
the week as recorded on his Time-sheet, an analysis is made,
and the work in the different departments is recorded in
hours in the case of day-work, and in money in the case of
piece-work. The record of hours of horse-work begun in
the Time-sheet is continued also in the Analysis-sheet,
a column headed ‘ Horses ’ being attached to each set of
columns for the purpose. The man-hours and the horse-
howrs in each department are cast up week by week, and
by dividing the total number of hours at the end of the year

into the total cost of labour and of horse-keep, the cost of
2471 o
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a man-hour and of a horse-hour is found, and the labour
costs thus arrived at, both manual and horse, are posted
to the departmental ledger accounts.

In arriving at this flat rate for labour certain pre-
cautions are necessary. The wage-rates of adult workers
vary considerably with the nature of their employment,
and if all of them are combined together it may result in
the undue reduction of the real cost of one or more depart-
ments at the expense of others. In the first place, therefore,
all piece-work should be charged direct fo the department
in which it is applied. Secondly, the wages of special men
engaged whole-time in particular occupations should be
eliminated from the flat-rate calculation ; thus, the bailiff 's
wages may be charged direct to the Establishment Account
(see p. 53), the shepherd’s to the sheep, and so on. Thirdly,
where boys and women are customarily employed their time
should be recorded on the Analysis-sheets separately from
that of the men by grouping the latter at the head of the
sheet, and the former at its foot. Separate records, both of
time and money, for each group will thus allow of the cal-
culation, at the end of the year, of separate unit time-rates,
and the cost of 2 ‘ man-hour * and of a ‘ boy-hour ’ can be
found at which to price the work done by men and boys
respectively in any department.

Coming to the Live Stock and Foods record, all foods
are debited as boughtj in the first instance, to a Foods
Account, and then by means of the food-consumption record
the quantities and prices of bought foods are worked out,
and also the value of the food-residues as given in Voelcker
and Hall’s or some other recognized tables (modified, as
may be needed, to bring them into accord with present
values). Thus, the charge against the stock is arrived at,
and also that against the manure. It is in this connexion
that the value arises of the record of the place where con-
sumed, i.e. ‘fleld or yard’. If consumed on the field, the
value of the residue is charged against that field ; if con-
sumed in yards, the value is charged against the farmyard
manure account. Home-grown foods are priced at their
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cost to the farmer.! Sometimes the cost cannot be deter-
mined until the end of the year, and then it is only necessary
to calculate weights, and carry these on until prices can be
assigned to them. Judgement can be exercised in avoiding
unnecessary calculations. For example, although it is very
desirable to be able to work out the cost of growing a ton
of turnips it is not necessary to try to estimate the weight
of roots consumed by sheep folded on turnips, and to multiply
it out, week by week, by the number of head, and then to
price it at the cost per ton. If the sheep consume the whole
of the crop, or the whole of the crop in any particular field
or fields, it will be necessary only to refer to the cost of the
whole crop, as worked out in the field accounts in the ledger,
or of that part consumed by the sheep, and then to charge
it against them by one entry. Analytical accounting makes
-sufficient work without the undertaking of more than that
whieh will be productive of useful knowledge.

The analysis of other cash payments involves no special
machinery. Tradesmen’s bills can be split up in the cash-
book or purchase day-book where necessary, and the com-
ponent parts carried to the respective departmental accounts.
Or, in particular cases, as for example, bought foods and
manures, it may be more convenient to debit a ledger
account with the whole item and charge it out by piecemeal
with the aid of the Stock Book. (See p. 16.)

1 This involved a question of principle which is discussed on p. 43.



CHAPTER III

QUESTIONS OF PRINCIPLE

Ix view of the extension of the work of investigating
farming costs in the United Kingdom it is very important
to secure uniformity of method and general agreement on
certain questions of principle, so far as is possible. In no
other way can a proper basis of comparison be established,
and standard results achieved. Reference has been made
already to the wide divergences of opinion on vital questions
exhibited in the work of continental and American investi-
gators, and an effort should be made, while this field of
research is still practically unexplored in this country, to
bring about a general agreement on essentials. In this
chapter some of these questions are raised, less, it should
be remarked, with the object of answering them than with
that of initiating the consideration and discussion of them.

Valuation. Inmaking valuations of goods produced on the
farm the basis must be, in every case, the cost of production
of the matter concerned. Under no circumstances must the
market price be allowed to exert any influence, or serious
misconceptions may result. The worth of any article to
the farmer is the amount which it has cost him to produce
it, and the time to introduce the market value into the
account i1s at the moment when it is sold, and not until
then, so that the farmer may be in a position to make
a comparison between the value to him, as shown by his
books, and the value on the market as shown by the price
realized. Thus he is able at once to appreciate the results
of his management. If market values are introduced at
intermediate stages in the process of production the whole
basis of comparison is lost, and thus the farmer is deprived
of the only reliable means by which to estimate the success
of his policy, and by which to determine his future actions.

The common practice of basing farm valuations upon
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market prices is an illustration of the misconception of facts
which may arise, in connexion with farm management,
owing to the absence of proper records. A valuation of live
and dead stock and of temant-right may be needed, and
there are no figures on the farm from which to extract it.
An inventory is easily made, and when it becomes necessary
to assign a price to each of the items composing it the obvious
and natural thing is to apply the only known values, namely,
those current at the time in the market, regardless of the
fact that these represent that which the articles are worth
to other people rather than their value to the individual
most concerned. Indeed, in the absence of accounts it is
almost impossible to make a valuation except on the basis
of market prices, for these, at least, can be ascertained and
applied, whereas there is nothing to indicate to the farmer
what his actual outlay has been on the various subjects of
the valuation. Where an adequate system of records
exists, the process of valuation is quite mechanical. The
departmental accounts will show, at the moment when the
valuation is to be made, the cost of every item at that date,
and this cost is the measure of their value to the farmer.
If the cost proves subsequently to be above the market
value, the farmer makes a loss on his product ; if it be below
the market price he makes a profit. In the former case he
will review the figures, and the circumstances attending
the production, to determine whether the loss is due to
causes beyond his control which are not likely to recur, or
whether the probability of a repetition makes it undesirable
to continue along this particular line ; in the latter case
he can contrast one profitable venture with another with
the object of narrowing down his system of management,
s0 as to concentrate his efforts on those which are most
profitable with a view to developing them still further by
a reduction of the unit cost.

It is of importance to remember that an unusually high
final cost may be due to the use by the farmer of home-
grown products at a higher price than that at which their
equivalent could have been purchased in the market. In
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an unsatisfactory wheat-cost the fault may be found to lie
in the cost of farm-yard manure, and it may be proved that
an equivalent of manurial value could have been purchased
at a lower figure. Thus, the real fact that emerges is not
that wheat-growing is unremunerative, but that farm-yard
manure is too expensively produced. It is with the desire
to show the loss where it really occurs that many accountants
adopt a system of valuation at ‘cost or market value
whichever be the lower’, and the prices at which raw
materials are transferred from one account to another are
written down from costs to market values where the latter
are lower. Thus, they get a guide to the directions in which
substitution of purchased materials for home-produced
may be profitable. The motor manufacturer may find that
owing to specialization in production of certain parts by
other firms, he can buy them at a lower cost than that at
which they are produced in his own factory, but on the
farm the possibility of the substitution of similar products
is less common. Thus, though it may be shown that
bought mineral manures are cheaper than home-made
dung, or that maize may be substituted for home-grown
oats, with advantage, it would not be desirable to introduce
any valuation figures into the manure or the oats accounts
based on the market prices of mineral fertilizers or maize,
respectively, in substitution for the cost valuation indicated
by the accounts, though final proeduct-costs must be analysed
with care in order that their true meaning may be disclosed.

In all farm accounts, then, whilst it is most important
always to watch the cost of home-grown raw materials in
comparison with that of purchasable substitutes, the basis
of valuation must be the cost price in every case. The appli-
cation of this principle, however, raises certain problems
which call for further consideration and discussion amongst
investigators before it can be assumed that the most satis-
factory solutions have been found. What, for example, is
the cost of a new-born animal ? In the case of a foal it
might be said to be represented by the stud fee, the foaling
risk insurance (if any), and the cost of food and attendance
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for the mare for the period during which she is not at work ;
calves from a dairy herd maintained for milk production for
direct sale, or for cheese-making, may fairly be treated as by-
products. Milk is the object of production and milk cannot be
produced without the calf, so service fees, or the cost of main-
taining the bull, as well as the cost of the cow whilst dry, are
charges against milk, not against the calf. The calf is accord-
ingly taken as costing nothing at birth, and it is only necessary
to take steps to record against it the cost of food and labour
employed in its subsequent maintenance. Calves from
a non-dairy herd, and lambs, cannot be treated in this way,
for they are in no sense by-products but are themselves
the main objects of the management of the herd or flock
respectively. Just as, therefore, the cost of maintaining
the dairy herd, in the former case, gives the cost of the
milk produced, so in the latter case, that is, the non-dairy
herd or the ewe flock, the cost of the herd or flock represents
the cost of the young stock or lambs raised. If this point
of view be accepted it is then an ordinary routine matter
to calculate the subsequent cost of the young animal, year
by year, until it is sold as a store or fat to the butcher,
until it is taken into the breeding stud, herd, or flock, or
until, in the case of horses, it is sold or put to work on the
farm. Those animals retained on the farm for breeding
purposes or for work should be valued thereafter at the total
cost of bringing them up to that stage, and no more. Thus
if a heifer has cost, say, £28 to keep up to the time of her
first calf, she will be valued so long as she remains in the
herd at this figure, and a young horse that has cost, say,
£45 up to the time when it is broken for work will stand
in the books at this price thereafter—less the annual dedue-
tion for depreciation calculated upon its probable life.
These are the sums that it has cost the farmer to bring these
animals to a productive stage. The further expense of
maintaining them year by year is not an addition to the
cost of the animals, but represents the cost, to the farmer,
of their produce, whether it be work done, as in the case
of horses ; milk and calves, as in the case of eattle; or
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lambs and wool, as in the case of sheep. Thus, the breeding
animals on a farm are valued year by year at a constant
figure of 8o much per head, representing their cost to the
farmer at the earliest productive stage. A little experience
will tell the farmer what that cost is, under normal circum-
stances, and will enable him to apply an average figure to
all animals in the same category. Under no circumstances
whatever must the market value at the date of the valuation
be allowed to obtrude itself. To introduce market values
robs the figures entirely of their use, for it is impossible,
thereafter, for the farmer to make the comparison necessary
from time to time to decide him in the matter of the sale or
retention of any individual or group of individuals in his
flocks and herds. With their costs before him a familiarity
with the trend of the market will enable him to consider the
advantages of either course, but if once the true facts of
his own experience, as revealed in his books, give place to
values assigned by others as applicable to their own pur-
poses, all basis for the comparison is lost.

Moreover, valuation of live stock on the basis of market
values at the time will confuse the farmer by the introduction
of paper profits and paper losses into his results. Farm
management is not subject, usually, to violent or sudden
changes, whereas markets are apt to experience considerable
fluctuations. In the case of breeding stock, particularly,
which is not shortly to be realized, the fluctuations of the
market introduced into the account may bring about start-
ling results. A shortage of keep at home, or the closing of
foreign ports, may bring about a fall in prices sufficient to
turn a profitable year into one, apparently, of serious loss
if these prices are employed as a basis for valuation of stock
which is not for sale; similarly, a temporary inflation of
market values from any cause might lead the farmer to
unwarranted optimism regarding his financial position.
It follows that in valuing home-produced stock no account
must be taken of ' pedigree’ value. Pedigree value is
essentially a market value, not a cost value, and anything
may happen to make it of no value at all. A colt with
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a pedigree back to FEclipse may prove of no more worth
than to pull a greengrocer’s cart ; a heifer with a splendid
milk pedigree proves, not infrequently, to be of no special
value at the pail, and even though it be otherwise, an acei-
dent, or an outbreak of disease, may wipe off the whole of
the value due to long pedigree in a few minutes. There
must be no departure under any circumstances from the
prineciple of valuation at the cost of production ; on no other
basis will the farmer’s accounts act as an index of the
success or otherwise of his management. On these principles
the process of valuation, in an established system of farm
accounts, is in fact, the ascertainment of cost results, and
the value placed upon any item in the valuation is the
ascertained cost at that date, or the cost less depreciation
In certain cases.

In the case of purchased pedigree stock the principles
of valuation suggested here secem to contradict themselves,
in that if the cost to the farmer is to be followed then
pedigree value must be recognized. The difficulty is more
apparent than real, for in purchasing pedigree stock the
farmer is really buying two things, and the purchase price
is resolvable into two parts: (1) the cost of the animal
as one of its class; (2) its additional cost arising from its
pedigree. Having regard to the disparity in the prices paid
for pedigree as compared with ordinary or market stock, not
only is it the right course, but as a matter of prudence it is
the necessary course, to split the total value, as marked by
price, into the cost of the animal as stock of normal class
at ordinary prices, and its additional cost as stock of an
abnormal or pedigree class. The former, which should in
most cases be calculated by weighing, will be charged
against the particular live stock account to which the animal
properly belongs, and thelatter will be debited to a ‘ Pedigree-
value ’ account. If the purchased pedigree stock is retained
for service on the farm, and is thus decreasing in value,
a proportionate part of the pedigree value should be written
off each year. If the animal is sold at any time at less than
the combined costs at which it appears in the ordinary stock
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account and in the Pedigree-value account, the amount of
the deficiency should also he written off in the year’s
Profit and Loss account, and similarly, if a higher price
than the combined costs were realized the difference would
be treated as profit. If by disease or accident the value of
purchased pedigree stock is reduced, the Pedigree-value
account should be reduced to correspond, or should be
entirely written off if necessary.?

Valuation of Intermediate Products. The need for accurate
analytical accounting is evideneed in nothing, perhaps, so
much as in the confusion of thought which prevails on the
question of the valuation of the raw materials grown on the
farm, the hay, straw, roots, pasturage, &c., produced for home
consumption in the process of manufacturing milk and meat.
There 1s only one possible basis of value, namely, the cost
to the farmer, but, just as happens in other valuations, the
fact of there being no records of cost drives the farmer too
often to usec other figures, and the market value, or in rare
cagses figures got by a scientific calculation, such as the
application of the starch equivalent method, are substituted
for the sum which the farmer has actually paid.? As
a matter of fact, the bulky feeding-stufis usually produced
and consumed at home rarely have any market value at all.
A market value is one that can be realized in the market.
Thus, corn, meat,and certain other commodities have clearly
market value because they are always saleable, but if all
the farmers in the country decided to sell their mangolds
they would find that the market for mangolds is non-
existent, and that the prices quoted in market reports repre-

1 A Pedigree-value account has some analogy to Goodwill account, though it
is suggested that a closer comparison could be established with Patent Rights
account as being exposed to greater vicissitude than Goodwill.

? The almost continucus newspaper controversy of the past few years upon
the increased cost of food-production has shown how universal is this miscon-
ception of facts. All the writers make such assertions as that their horse labour
costs them double what it did, because oats are selling for twice as much as they
used to do, or that as hay has doubled in price the milk their cows produce is so
much the more costly. This is as much as to say that if a man secures an 8 per
cent, investment by buying a 4 per cent. stock at 50, he is only getting 4 per cent.
on his money if the stock rises subsequently to par.
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sent a few deals to satisfy an infinitesimal demand. The
same is true of straw, and, in a slightly less degree, of hay
in normal times.

Even if the difficulty of fixing the market prices of certain
products, such as turnips, or even hay, be ignored, and
if it be assumed that there be a free market in such things,
a fuller consideration of what the farmer really does in
feeding them to his stock will show how inapplicable such
values are to his case. The market value of an article is
the figure at which a willing buyer and a willing seller can
agree to do business. The farmer who contends that he is
justified in ‘selling ’ his roots or hay to his stock is selling
them, in point of fact, to himself, and seeing that there is
only one party to the transaction there can be no market,
and consequently no market price. In the majority of cases
each of these things is grown because the farmer has need
of them in the production of the article or articles of food
towards which his management is directed. If he could buy
them more cheaply than he can grow them he would surely
do so, but to regard himself as a merchant instead of as
a manufacturer, and then to trade with one department of
his farm against another is to involve himself in paper
transactions which have no foundation in fact, and which
may lead to disastrous conclusions. Some years ago
a well-known firm of manure manufacturers found them-
selves handicapped in the production of superphosphate by
the high price of sulphuric acid. To meet this they decided
to put down a sulphuric acid plant, and found that the cost
of their ‘super’ was immediately reduced. Had they
followed the principle of valuing the acid at its market
value their superphosphate would still have appeared to
be an unproductive line, and the only conclusion to be drawn
from their books would have been that they should give
up manure manufacturing and concentrate their efforts
on the production of acid, for which, probably, they would
have had no sale. The same argument holds good in the case,
so often quoted, of the price of hay and the cost of milk.
It may well be that in consequence of a temporary or of
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a local demand it will pay a farmer better to sell hay rather
than to produce milk, and one of the main functions of
book-keeping is to enable him to make a decision on such
points as this. But he cannot expect to have it both ways ;
if he sells hay he cannot produce milk, and vice versa. Many
farmers contract at summer prices for their winter’s supply
of feeding-stuffs, but a man who has bought linseed cake
at a pound per ton less than the price current at the time
when he is consuming it would hardly think of charging it
to bullocks at any other price than that which he actually
paid, and it is this figure, the actual cost to him, which must
be the measure of the value of all raw materials, whether
they be bought in the market, or whether, for the sake of
convenience and economy, they be grown on the farm.

The mistake of valuing crops consumed on the farm at
their supposed market value instead of at cost price is so
generally made? as to call for the fullest discussion and
consideration by those engaged in cost determinations, It
arises partly, no doubt, from a want of clear thinking on the
question of what is the cost of an article, but mainly from
the lack of adequate records on the farm. In the absence
of information as to what he has paid for his hay or for his
roots in the process of their production the farmer turns
once again to the market in order to fix their value, and
the market price of hay at the present time, when a crop
costing probably some 80s. per ton to produce will sell
readily for £12,2 is an indication of the magnitude of the
error which this system of valuation may introduce.

A difficulty which presents itself in this connexion is
that of how to value the parts of a crop produced simul-
taneously by the same expenditure of capital and labour,
but used separately. For example, how is the cost of
a wheat crop to be divided between the grain and the straw ?
The practice advocated in the earlier edition of this book

! See, for example, G. F. Warren in Farm Management, p. 55, where he refers
to the ‘ absurd practice of some institutions of charging feed to animals at the cost
of producing it rather than what it can be sold for, less the gost of marketing ’.

2 1919,
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was to base this division upon a comparison of the market
values of the two products, the justification suggested for
this course being that in a prairie country, where the straw
is usually burnt, as being worthless, the whole cost of the
crop will be borne by the corn, and if it were possible to
find a locality, or a crop (flax is sometimes a case in point)
where the straw alone is utilized, the total cost would be
chargeable against the straw. Between these extremes
it was suggested that the cost should be shared between
the two commodities according to their relative market
values. One objection to this principle is the fact that one
of the components may have no real market value, and the
division of cost has then an unsubstantial basis. This is
certainly the case, for example, with barley and barley
straw, for there is no market in the latter, and it is probably
true equally with other crops. Another division has been
suggested, based on a comparison of the food values of the
two parts of the crop. On an East Midland farm where
a total crop-cost of £5 6s. 10d. per acre was incurred in the
year 1915 to produce 3-9 quarters of barley and 15 cwt. of
barley straw, a division of cost was made on the basis of
a market value of £2 per quarter for barley and £1 per ton
for the straw. This brought the cost of growing the barley
to £1 4s. 6d. per quarter, and of the straw to 14s. 5d. per
ton. But when the comparison was made on the basis of
feeding value, calculated by the starch-equivalent method
of Kellner, the cost of the corn was about 18s. per quarter
and of the straw about 47s. per ton, regarding the former
as a production food, and the latter as a maintenance food,
or about 21s. per quarter and 28s. per ton if both were
regarded as production foods. These divergences suggested
an urgent need for further consideration of the matter,
and the practice now adopted at Oxford is to charge the
whole cost of production against the principal object of
production, treating the secondary product as a by-produact
and assigning no part of the cost to it. Thus, straw and
wool are taken as having no cost; they are charged only
with any labour-cost incurred in handling them, and any
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sales go merely to increase the profit (or to reduce the loss)
on the primary product, i.e. corn and mutton.!

The Cost of Horse Labour. Where the farm horses are
regarded solely as a source of motive power no difficulties of
principle are involved. The animals are valued at their
cost price, whether they are home-bred or bought, and the
depreciation, calculated on their probable length of life
added to the expense of feeding or otherwise maintaining
the horses, represents the cost of their work for the year.
Where the farmer is a breeder of horses for sale, or a dealer,
these are businesses quite distinct from the performance of
horse labour, and special provision is necessary to prevent
the partial obscuration of the actual costs of his horse labour.
This is made by having two accounts for horses, a ‘ Stock’
account and a ‘ Working * account. The stock account is
gsimply a debtor and creditor account of horses on hand,
bred, bought and sold, together with the cost of feeding
and maintaining brood mares and young stock not at work
on the farm. The balance represents the farmer’s profit
or loss on his year’s breeding or dealing. The working
account is composed solely of the cost of maintaining those
horses which are worked on the farm. Maintenance includes
food, shoeing, &c., and also a charge for depreciation debited
to this account, and credited to the ‘ stock * account for the
use, so to speak, of the working horses. Even though
the horses be all of them young ones, appreciating in value
instead of depreciating, this charge must be made, otherwise
the profit due to the farmer for his skill in the management
of his horse stock, as evinced by his keeping only young
horses increasing year by year in market value, will not
appear as such, but will go fictitiously to reduce the cost
of the horse-work. Obviously the cost of ploughing an acre
gshould be the same whether performed by young horses or
old ones, other things being equal. The actual amount to be
charged for depreciation depends upon the cost of the horse
stock and its effective life duration. For example, the
depreciation of horses costing £75 at the date of coming

1 See also p. 39, ante.
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into use on the farm, with an estimated effective life of
fifteen years, is £5 per annum.

Depreciation of the Farm Tractor and its allocation is
a matter which still requires investigation before any clear
rule can be laid down. There are as yet no data as to the
life of the various makes of tractor now on the market upon
which to base a charge for depreciation. It will be wise
to assume that the effective life of all of them is short, and
until more exact information is forthcoming, to write off
the cost over a short term, say five years. Allocation of
depreciation must also be the subject of further consideration,
but in the meantime the most obvious course is to apportion
it on the basis of fuel consumption ; a light load accompani€d
by a relatively low rate of fuel consumption may not un-
reasonably be supposed to induce a corresponding rate of
wear and tear, but there may be other factors involved,
such as the relative effect of stationary and locomotive
working under equal loads. These are matters about which
nothing is known at present, and the fuel consumption basis
of allocation may serve until a better can be substituted.

Manurial and Food Residues. In calculating the value
of these items the basis, once again, must be the cost. The
principle is to take the initial food cost, and to depreciate
it according to the methods laid down by agricultural
chemists. (See, for example, the tables of Lawes and
(zilbert, as revised by Voelcker and Hall.) The fact that
the conditions of making and storing farm-yard manure,
and that the influence of atmospheric and soil conditions
upon the effect and duration of it and of artificial manures
too may produce wide differences in their action is inevitable,
but no better principle has been devised, though chemists
differ amongst themselves as to figures. It may be noted
that whereas in an outgoing valuation the valuer for the
landlord (or incomer) may justifiably claim to substitute
the price at which the manures or foods could have been
purchased for that at which they were actually bought,
and this, indeed, is commonly done, the farmer keeping
records of his transactions must not depart from his own
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cxperience, but must start from the actual cost to him of the
materials concerned, however disadvantageously they may
have been acquired.

The Distribution of the Cost of Cleaning Land. 'The fact
that the effect of certain manures endures beyond the
removal of the crop to which they have been applied has
long received recognition, not only in theory but also in
practice, for it is the custom of agricultural valuers to allow
two years before the residues from purchased foods are held
to be exhausted, whilst to certain manures an even longer
duration of effect is allowed. In the same way the duration
of other improvements beyond the year in which they are
effected is recognized. These matters afford a precedent
for an attempt to distribute the cost of cleaning the land as
performed at the time of fallowing, or before and during the
growth of the root crop, over all the crops which intervene
until this operation falls due to be done again. The simplest
case is that of the bare fallow. The land has grown a rota-
tion of crops, ending with a corn crop, and it is too dirty
to be cropped again until it has been fallowed. Whether
this be cheap or costly will depend very largely upon the
season, but wet or fine there will be a considerable expendi-
ture of labour and a year’s rent and rates from which the
farmer will reap no return in the form of a crop. It is not
unusual to put all this outlay to the charge of the following
wheat crop, and the cost of © wheat after bare fallow >’ may
amount to a very large figure, in an outgoing valuation.
As a matter of fact it is not justifiable to look upon the fallow-
ing expenses as being the cost of work necessary to grow the
wheat crop alone, for all the crops following in the rotation
will benefit by it, and a division of the total cost should
be made between all the crops accordingly. The same case
arises when fallow crops replace the bare fallow in the system
of management, with the difference that here a distinction
must be drawn between work done as being necessary to
secure the crop, and that which is performed only to clean
the land.

In either case a certain figure is found which represents
2471 D
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the cost of cleaning the land for the next succession of crops.
As to the division of the cost between them, only an arbitrary
basis has been found possible hitherto. The charge may be
divided equally between the crops, that is to say, in a four
course rotation 75 per cent. of the cleaning cost would be
carried forward from the first crop, 50 per cent. from the
second, 25 per cent. from the third, and nothing from the
fourth. (See A.) Or it may be argued that the first crop
will derive a much larger benefit from the cleaning opera-
tions than the subsequent ones, and the basis of distribution
adopted by the author, and employed in the illustrations of
farming costs appended, is that of charging 50 per cent.
of the total cleaning cost to the first crop, 50 per cent. of
the remainder (i. e. 25 per cent. of the total) to the second
crop, and to divide the residue equally between the last
two crops (1. e. 124 per cent. each). (See B.) By experiment
upon the farm it would be a fairly simple matter to deter-
mine the actual respective shares of each crop in the rotation
in the cleaning benefit ; in the absence of this information

the second of the above principles may be preferred to
the first.

DivisioNn of THE Cost oF CLEANING LAND ovER THE CROPS IN A FOUR-
COURSE RoOTATION

Method A. Method B,

Crops oL of 9/ of total Crops % of % of total
Sollowing total cost  costearried |  following total cost  cost carried
cleaning. charged. Jorward. cleaning. charged. Jorward.

Firat . . 25 75 First , . 50 50

Second . 25 50 Second . 25 25

Third . . 25 25 Third . 12} 124

Fourth . 25 — Fourth . 123 —_
100 100

It may be pointed out that the necessity for apportioning
the cost of this work is quite independent of its actual
advantage to the land. After a wet and difficult season,
which leaves the land almost as dirty as it was at the begin-
ning, a tenant-right valuer may well contend that nothing
is due to an outgoing tenant under this head, on the ground
that no benefit to the incomer has accrued from the work.
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But this argument does not concern the farmer who is farm-
ing by his books, to whom a knowledge of costs is essential ;
once more it is the cost incurred that he must know, and the
value, or otherwise, of the work will be revealed when he
comes to market the crops, a part of the charge for which
is represented by the expenditure upon the attempt to
clean the land which grew them.

In connexion with the fallow crop it is a question whether
rents and rates ought not tobe included with the unexhausted
cleaning costs, and ecarried forward for distribution over
the rotation., This, of course, is what is done where land
is bare-fallowed ; and having regard to the nature of the
fallow crop, that is to say, that it is a crop introduced, in the
main, to make the bare fallow less of a dead loss, it might -
be proper to relieve it of this charge, or anyhow of some part
of it. The practice of the writer is to include rent and rates
in the cost of the erop. This process of carrying forward
cleaning costs incurred on fallows, whether bare or cropped,
for distribution over all the crops which follow until the
fallow comes round again is a laborious one. Moreover,
the distribution of the items between succeeding crops rests
upon an arbitrary basis, for no one can foretell the measure
of the benefit which may be expected to accrue to each.
At the same time some apportionment must be attempted
for the reasons already stated. It has been suggested,
however, that in certain cases much of the work may be
avoided without any loss of accuracy in the result. Where
a clearly defined rotation is followed on the farm, and where
the annual acreage assigned to each crop in it is virtually the
same, there is no gain in carrying forward the costs of
cleaning land and writing them off over the rotation, for
the same result may be secured by distributing them over
the crops of the same year. It is true that a fallow made in
any year cannot benefit the crops of that year, but assuming
the conditions of farming indicated above, together with
stable conditions in the labour market, the costs of the
fallow in any one year will approximate closely to those of

any other year, so that there is no reason why, for simplifica-
D 2
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tion of book-keeping, they should not be apportioned to
the crops of that year. This is the suggestion; the objec-
tions to it are that it is not always possible to adhere
rigidly to a rotation, that the acreages under the various
crops of the rotation are seldom equal, that labour costs are
varying from year to year at the present time, and that
even where none of these difficulties arise the cost of a fallow
in any year depends upon the weather, and the number of
workings consequently necessary, which will seldom be the
same in any two years. It may thus happen that the crops
in a drought year following a wet year will carry a very
small item for their share of fallows easily and cheaply
performed, whereas they should more accurately be saddled
with the expenses of a wet and difficult season. However,
cases may arise where the method might be applied, and the
simplification of the work which would result makes it
worthy of mention.

Another suggestion may be noted which is designed to
eliminate the arbitrary apportionment of cleaning costs
and at the same time to reduce the labour of book-keeping
and to bring the work more within the scope of the farmer.
It is that no costing for arable fields or crops should be
attempted, but that one ‘ Arable-land Account ’ should be
opened for them all. Thus, the arable land would be regarded
as a single department, and the total debits against it
would give the cost of the arable farming for the year, as
a whole, whilst the debits less credits would be the total
net profit. The advantages of this proposal are obvious ;
it may be argued that the difficulty of costing with accuracy
for crops is such that the whole rotation should be regarded
as the unit, and that it should be costed for as a whole,
and if this were done there would be an immense simplifica-
tion in the accounting. Fyrther, that the loss of information
which would result as to the cost of particular crops would
not be a vital objection seeing that these costs contain
certain speculative elements. That these last are liable to
introduce errors of sufficient magnitude seriously to affect
the results cannot be admitted, but the real objection to
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this suggested simplification of farm costing is that it
deprives the farmer of all basis for valuing his produce.
A man producing milk knows the cost of all his arable crops
collectively, but how can he arrive at the cost of mangolds,
or of clover-hay, or of cabbages, or of any other arable
crops used in milk-production, and consequently at the cost
of the milk itself ? The method drives the farmer to guess
at costs for which a more accurate basis is necessary, and
this is a very serious objection. At the same time it is
a method which might prove useful in education as an intro-
duction to more intensive methods, whilst there may also
be not a few farms where the whole of the produce of the
arable land is consumed at home, on which one cost figure
for all arable crops collectively would be all that was
required for accurate costing work.

On-cost and Establishment Charges. No matter how
carefully the analysis and distribution of expenses may be
effected, there will always be certain items which cannot be
apportioned or assigned directly to any account. Such
matters as lost time, the foreman’s or bailiff’s wages, repair
of roads, fences, &c., keep of the farmer’s nag-horses or
motor, these and similar things are part of the cost of pro-
duction, but they cannot be allocated at the time of payment
to any department or departments. At one time it was not
customary, in industry, to take account of these things
in cost determinations, but they were carried to the debit
of the profit and loss account. Tt is now almost universally
recognized that, although this method had simplicity in
its favour, ‘an efficient check upon the indirect expenses
can only be obtained by establishing a relation between the
direct and indirect expenses’,;! and the indirect costs must
be collected into an account the balance of which is distri-
buted over the accounts of the productive branches of the
enterprise. The basis of the distribution is various. Insome
concerns this balance is divided in proportion to the amount
expended on labour, or on materials ; in others, in propor-
tion to the labour and materials ; in others, again, where

! Garcke and TFells, op. cit., p. 89.
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the quality of the labour may vary very much in difi-rent
branches, and with it the amount paid in wages, the time
during which the labour is employed is adopted as the basis
rather than the amount of wages. In farming the fluctua-
tions in the quality of labour used in the departments of the
farm are generally very slight, and the principle of distribu-
tion of general expenses adopted in the examples given later
is that of a percentage on the labour of all kindg, that is
on manual, horse, and tractor labour together, the assump-
tion being that the department which has had the greatest
expenditure on it of labour has benefited to the greatest
extent by the general expenditure.!

On the farm establishment expenses as distingunished from
on-cost are very few. Clerical assistance employed is usually
nil, and not infrequently there is scarcely any other item
of any magnitude. Messrs. Garcke and Fells point out that
whereas establishment expenses are most certainly elements
in the cost of production, yet in industry they are more
properly left out of calculations of cost price. ‘A large
increase in the value of orders received would not necessitate
a like augmentation of the office staff, nor would a sudden
and serious falling-off in trade enable a firm to effect an
immediate or proportionate reduction of general expendi-
ture.” 2 In agriculture, however, there is not this dependence
upon orders, and the fluctuations in manufacturing costs
due to the changes in the cost of labour are also very little
felt in normal times. Thus, there is not the objection to
the inclusion of establishment charges in the cost price of
farm produects which arises in the case of factory products,
and on-costs and general establishment expenses may well
be included In one acecount in the books, and distributed
together over the productive branches of the farm. Only the
productive accounts are concerned in this apportionment,

! In the first edition of this volume a distribution on the basis of labour and
materials was advocated, and this method was used in the illustrations given.
Further consideration has led to adoption of the cost of labour alone, as it appeared
not infrequently that certain heavy charges for material (i. ¢. stock bought in}

had, quite obviously, no direct connexion with the charge for on-cost.
® Op. cit., p. 93
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because the balances of all other accounts are themselves
distributed over the production accounts in due course.

Rent. In the sensein which the term is used by economists
rent is not an element of cost, for it represents nothing more
than the measure of the value of production due to varia-
tions in situation and to the inherent capabilities of different
soils. ‘Rent is due to differences in the productivity of
different pieces of land, the users of which are working for
the same market, differences over which the owners have no
control. From this the corollary is drawn that rent does
not enter into the cost of production. Corn, in Ricardo’s
words, is not high because a rent is paid but a rent is paid
because corn is high.’! This theory of rent is interesting
as an economic conception which in certain special cases
may even have a practical application, but to the English
farmer in most places it is merely an abstraction, and to
give the term the peculiar limitations assigned to it by
economists and then to say that rent does not enter into cost
of production is to create a set of conditions having no
existence in fact on most of the farms of this country.
The rent paid by the farmer has little or nothing to do with
the inherent capabilities of the soil except in particular
cases which do not bulk large in the agriculture of the
country as a whole, for it represents nothing more than
a certain return to the originator of the enterprise, or his
successors, on the cost incurred in bringing virgin soil into
a condition precedent to the production of food and other
agricultural produce. If we imagine a tract of unreclaimed
wild in an average agricultural district its rental value, both
‘economic ’ and actual, is virtually nil, and it can only
be brought into a rent-earning condition by the application
of capital.? Rent paid by the farmer is the interest which

' Clay, H., Economics, p. 356.

3 In fact, there is no need to exercise the imagination, for a case can be cited
of virgin soil in the heart of England, surrounded by reclaimed land letting at
some two pounds per acre, and within reach of transport facilities and markets
as good as any in the kingdom, which has been handed over for a term of years

at a peppercorn rent to an enterprising individual who is prepared to sink capital
in the work necessary to make it available for food production.
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the capitalist expects to get as an inducement to him to
invest money in draining, enclosing, road-making, erection
of houses and buildings, and in other works of reclamation
and equipment necessary to turn virgin soil into farm lands.
It is true that farms created at equal unit cost in the past
may let to-day at different unit rentals, but this is not
necesssarily to say that those commanding higher annual
values include in this value an element of rent as defined
by economists; rather does it mean that those letting
at the lower figures are giving to the capitalist a lesser
reward for his enterprise.!

It follows that rent paid by the farmer, except in particular
and relatively unimportant cases, ¢s an element in the cost
of production, and must be included in cost determinations.
There seems to be no common agreement as to the method
of its distribution over the farm, but if it be accepted that
rent represents some return on the cost of reclamation and
equipment and nothing more, it is obvious that it should
be divided over the farm upon an acreage basis. It may be
permissible to make deductions from the total rent of items
estimated to represent the rent of the farm-house and the
rent of the cottages, charging the former to the Establish-
ment Account (see p. 53) and the latter to the Labour
Account, and then distributing the balance over the land,
but the attempts which are sometimes made to divide the
rent between buildings and land and then to subdivide
these two amounts between particular buildings and
particular fields is an impossible task, and moreover it

! From an inquiry undertaken by the Land Agents’ Society in the year 1909
it appeared that about 30 per cent. of the farmers’ rent payment had to be
expended by the Jandlord on management and repairs for the maintenance of the
rent. This figure was the average of several years, and is made up approximately
as follows :

Repairs . . . . . 20 per cent.
New works necessary to maintain rents . .3 v
Management and legal fees . . . . b s
Insurance . . . . . . R |

3,
See Journal of the Land Agenis’ Society, vol. viii, p. 214,
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completely ignores the true origin of rent. 1In gpite of this,
an apportionment of rent is sometimes necessary. In cases
where farms have attached to them an area of upland
grazing a rent distribution on an acreage basis is impossible,
for a large part of the holding, very often the greater part
of it, is unreclaimed land, upon which no capital has been
laid out beyond possibly a small expenditure on inclosure.
In such instances there are, in fact, two separate units to
be considered, and it will be legitimate and necessary to
differentiate between each by assigning to the hill-land
some small portion of the rent and confining the distribution
of the major part to the enclosed and cultivated lands.

In the case of farms owned by the occupier, no rent is
paid and no charge must be made against production in
respect of it. The owner-occupier is in the same position
in respect of interest on capital sunk in purchase as in respect
of that on working capital, and this will now be considered.

Interest on Capital. If it be accepted that the cost of
an article can be nothing more than that which is paid for
it, it is perfectly clear that interest on capital is not a charge
against cost. As a general rule accountants appear to be
agreed about this, though in certain trades, printing, for
example, there is & recognized custom to the contrary
(introduced apparently to secure uniformity in tendering
for contracts), and with the demand by the public, which
has arisen recently, for the publication of costs of all kinds
compiled hitherto solely for the private information of those
responsible for the control of produective enterprises, there
scems to be a general tendency to inflate the figures with
items not previously included. Comsumers, however, are
not likely to be deceived by theze expedients for very long.
In estimates of agricultural costs appearing from time to
time in the press the practice of charging interest is one of
the commonest errors, the argument being, apparently,
that the farmer is entitled to charge as part of his cost such
a sum as the capital involved could have earned had it been
invested in some other security. Money in the form of
capital invested in, say, War Loan, cannot be used to produce
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milk or other farm produce, and thereforc there cannot be
a charge against milk for what the money might have earned
if it had been employed in War Loan. It is, of course, of
vital importance to the farmer to consider, from time to
time, what rate of interest he is getting on his farming
capital, but he must not attempt to anticipate this calcula-
tion by including interest charges in his costs. The proper
time to do it is when his balance sheet for the year is before
him. A milk producer finds that on a capital of £10,000
invested in his farm he has got a profit of £1,500. From
high-class securities he could have got an income of £600
by the investment of a similar amount; from good
industrials £800; from speculative investments £1,000 or
50, and in each of these cases he would be left free to employ
himself in some salaried capacity. It is then for him to
decide whether he will do well to continue milk producing,
or whether, having regard to other opportunities available
to him for the investment of his capital and for the employ-
ment of his own time, he would be better advised to give
up farming. Interest on the farmer’s own capital must
always be an allocation of profits ; interest on any borrowed
capital is a charge against profits ; in neither case can it
ever be a charge against cost. To include it in cost is to
produce a figure which is not cost at all, but cost plus
a certain margin of profit. It follows, therefore, that interest
on capital is a matter to be considered in price, not in
cost. In the special case of the owner-occupier the margin
of profit must be sufficient to include interest on the fixed
capital (i. e. rent) as well as interest on the working capital.

Management. Another common error in statements of
costs is the inclusion of a charge for the farmer’s reward
as manager. This again has to be considered in the price,
not in the cost, and as indicated above the amount earned
by the farmer is a matter to be ascertained from the profits.
If charges for the farmer’s own management! and for
mterest on his capital are included as costs, the resultant

! The salary or wages of a paid manager are, of course, a legitimate charge
against costs.
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figure represents the price at which the article can be sold
to the consumer to give that margin of profit to the producer
necessary to retain him in the business, and to call it the
‘cost of production’ is either a misconception of fact or
an attempt to impose on the credulity of the public. In
the long run, of course, both these charges have to be
reckoned if supply is to be maintained, but since they are
not actual cash transactions, and there is no basis for assess-
ing them, they are not charges with which the costings-
clerk can deal.



PART 1I
RESULTS

CHAPTER 1V
PRIMARY RESULTS

THE first vesults afforded by cost accounts are those
which give the management information as to product-costs
and the cost of the various processes leading up to them.
In the case of crops these processes are mainly cultivations,
including manual and horse labour, and mechanical power ;
farm-yard manure; harvesting or lifting; threshing,
delivery, &ec.; in the case of live stock and live-stock
products, labour ; foodstuffs, both purchased and home-
grown ; distribution.

These primary results supply the farmer with the bare
facts of his various costs and the results of his year’s work,
by which he may test his efficiency as a manager in every
branch of his organization, thus concentrating his attention
on the means by which to reform or otherwise to tighten up
the control of his business. At a later stage it will be
necessary to see what further results can be abstracted
from the records with the object of throwing light upon
the economic position of the whole agricultural industry.

1. LABoUR
(a) Horse Labour

The cost of horse labour on the farm is one of the first
results to be extracted from the records, as being an essential
preliminary to the compilation of other costs. The aeccount
from which information on this subject is derived is the
‘ Horses, Working Account’. It has been charged during
the year with all expenses of horse maintenance. These
will include home-grown foods and any purchased foods,
all of them at purchase price or cost of production as the
case may be; grazing, at cost (see p. 88); veterinary and
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smithy accounts; labour, and depreciation. As regards
labour, this is a small item, for the time of men working
with horses is charged to the job upon which they are
engaged, and not to the horses, so that the only manual
labour recorded in the ‘Horses, Working Account’ is the few
hours employed on stable work, taking horses to the forge,
&c. The only other charge to be included is that for deprecia-
tion, and it must be noted that this charge has to be made
irrespective of whether the horse stock has actually fallen
in value or not. The principle upon which it is based is that
the depreciation on a horse, from his cost at maturity for
work down to his death, should be divided equally over his
whole working life, for obviously the cost of ploughing, say,
an acre of land, should be the same whether it be performed
by young horses or by old ones—other things being equal.
The advantage accruing to the farmer who works a large
proportion of young horses, or the disadvantage of working
mainly with ancient animals rapidly depreciating, must
not be applied fictitiously to reduce or to increase the cost
of horse labour on the farm.! The farmer’s success or other-
wise as a horse breeder or as a horse dealer is a matter
entirely apart from the cost of horse labour on the holding,
and must not be confused with it, but must be recorded in
a separate account kept for this purpose (see p. 47). Thus
it follows that the capital invested in horse-stock does not
enter into a labour-cost calculation, whilst, on the other
hand, depreciation is a charge which must be included
irregpective of the age of the animals concerned. It will
be observed that the sum charged in the example given
below is £3 per annum. Whether this is the proper figure
depends entirely upon the cost of a three-year-old horse
on the farm in cases where the horse-stock is home-bred, or
upon the purchase price if the farmer is a buyer and not
a breeder. The figure represents a maximum cost at three
years old of about £50 per horse, allowing an effective life
of fifteen years and a knacker value of £5; it must, of
course, he varied on every farm to bring it into accord with
1 See Urwin, Farim Accounts (Cambridge University Press, p. 139).
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the facts, and only where all the horses are home-bred can
a uniform figure be applied. Bought horses must be depre-
ciated upon an individual figure based on the cost in each
case and the probable life.

The following tables, like all others given in this volume,
are only to illustrate results and the figures in them cannot
be used as evidence of the average cost of keeping a horse.
They relate to costs in the year 1917-18 and certain facts
emerge from them. It is noteworthy, for example, that
cheapness in horse labour is dependent mainly on the
elimination, so far as possible, of idle days. The biggest
single factor in the cost of a horse-day is the proportion
of days worked to the maximum possible. Every one
realizes, of course, the importance of keeping horses busy,
but not every one thinks how heavily the cost of manual
labour is increased by idle horses. It is a common practice
at threshing time to take the horsemen from their work to
assist at threshing, and as this operation can only be per-
formed in dry weather it may be assumed that the horses
might usually be employed on threshing days. With manual
labour costing about 7s. 6d. a day and horses about 5s.
a day the advantage of hiring casual labour for threshing,
even at high rates of pay, will be obvious when it is remem-
bered that the horseman whose horses are standing idle
represents a daily cost for the manual work performed by
him of some 18s. On a midland-counties’ farm, where the
maximum possible horse-hours in a certain week in Novem-
ber were 238, the time actually worked by horses was found
to be 87, owing to threshing operations, and the wastefulness
of the labour management in such a case is obvious. Again,
employers in certain cases object to paying Saturday over-
time to men willing to work, because overtime payments
are at a higher rate than those for ordinary time, but they
overlook entirely the fact that the Agricultural Wages
Board provides no overtime payments to the horses, and
that the cheapest horse labour on the farm is that performed
on Saturday afternoon at overtime rates.

The variations in the number of working days from year
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to vear are very slight on farms where the labour is carefully
planned and well directed. On an east-midlands farm
employing twenty-three horses, the days worked per horse
during the past six years have been as follows :

Year . . 1913-14 1914-15 1915-16 1916-17 1917-18 1918-19
Days worked per
horse . . 250-25 247 243 236 243 244:5

The tendency of the change in the fotal cost of horse labour
on the farm during these years, and the influence on the cost
per horse-day of the proportion which days worked bear to the
possible working days, is shown by the following graph :

GRAPH I. Cost of Horse-L>abour
1014/15 t0 1018/10. East Midlands T
1014/15 191310 1010117  1017/18  1918/19
Percentage
increaseon
1914/15 cost
150 \\\ 150
140 ™y 120
130 130
120 120
110 1o
//
100 ¥ 100
Note. 100% = Total Cost of Horse Labour in 1914/15
Shown ——0— 0o
= Cost of one horse-day in1912/15
Shown-——————-
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The maximum number of working days in a year is 312,
a total obviously impossible of attainment in practice.
Such records as are available show that the days actually
worked by horses on the farm will not usually exceed four-
fifths of the maximum.! More time may be lost in summer
than in winter, a fact not generally realized, and the period
of maximum unemployment falls between hay-making and
harvest. The busy seasons are, of course, the autumn
and the spring, when the preparation of the ground for
winter and spring corn is going actively forward. In the
following graph the time lost by forty-one horses on four
farms, distributed pretty evenly over the whole of England,
during the year 1918, is shown for each month of the year
in percentages of the maximum working days per month,
that is to say, deducting only Sundays and Christmas Day.

Although the curve represents an average of four farms
it is noteworthy that the results on the individual holdings
varied one from another in degree only, and that the
months of maximum and minimum employment were the
same in every case. The fact that the busiest times of
the year synchronize more or less with the seasons when
the weather is more uncertain directs attention to the advan-
tages which should accrue to farm-management from the
application of speedier mechanical power to field operations
in substitution for the slower horse labour (see p. 738).

The horse account, in conjunction with the manual
labour analysis, furnishes the cost of all acts of tillage.
When the allocation of manual and horse labour is properly
made, and the cost of cach is known, it is a simple matter
to extract the cost of ploughing, cultivating, harvesting, and
all similar operations, and it may be possible to establish
“unit costs’ for the farm, or even for a district, which in
certain circumstances might be applied to cost calculations
for a short period in substitution for the more laboriously

! It is probable that there may have been an oceasional omission of a horse
from the record sheets from which the table is compiled. and if allowance is made
for ‘experimental error’ the total days worked must be regarded as alightly
under-cstimated.

2471 E
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collected annual records. Such results could be used by
individuals only with the exercise of due consideration as
to their applicability ; in any particular case it is the
annual variations in cost which are of importance to the farm

GRAPH I1. Seasonal Employment of Horses
on four Farms in the year 1018.
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manager for the purpose of arresting his attention and thus
of enabling him fo review the circumstances attending them,
and any application of average unit costs to individual
farms might be very misleading ; for general statistical
purposes, however, it would be of no little value to have
evidence of average costs of cultivation and acts of husbandry
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in each of the more sharply defined farming distriets. The
figures would also have a directly practical application, for
they would be of much service, for example, to local tenant-
right valuers’ associations, whose figures from which to
work out the compensation due to the outgoing tenant for
tillage and acts of husbandry must necessarily be made up
from average costs. Again, such information is required
for contrasting the relative cost of horse and mechanical
labour, though in this case it must be remembered that
relative cost may have very little to do with relative
advantage, when other factors are considered.

In Table XI is shown a Field-labour Sheet, designed to
give in diary form the expenditure of manual and horse
labour upon the various acts of husbandry performed for
any crops. It is entered up from the daily Time-sheets
(see p. 25). The man and horse days or hours are recorded
weckly on each crop as employed, under the necessary
headings ; the total of each is priced either week by week
or at the end of the year, and the unit cost of the various
operations is ascertained by dividing by the crop acreage.

() Mechanical Power

Farmers have long been accustomed to the application
of steam power to ploughing and cultivation, and the advan-
tages attending its use in certain conditions are fully
recognized. Few farmers, however, are the owners of steam
cultivation outfits, and in the great majority of cases the
cost of the work performed is a simple calculation dependent
on the contractor’s price for the work, the cost of coal and
carting it, and the cost of carting water. Similarly, for such
operations as threshing and chaff-cutting by steam the
work has been specialized by contractors and the cost is
readily ascertained in the same way. The advent of the
agricultural tractor, however, has made very many men
their own machinists, and at the present time the collection
of data as to the cost of the application of tractor power is

a matter that calls urgently for investigation. The demands
' E 2
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which the agricultural labourer has been making, very
rightly, for an improvement in his standard of living is
driving the employer to a closer consideration of the
problem of how to make labour more effective. When
wages were low it may have been that the labourer was the
cheapest machine, but in proportion as his remuneration
approaches mere nearly to the standard of reward in
competing industries, so will the necessity for making his
work more productive be intensified. The value of the
output from the farm per man employed is not the only
measure by which to gauge the efficiency of the manage-
ment, but it is certainly one of primary importance. A man
with a spade can dig an acre of land in about two weeks at
a cost to-day (1920) of about £4 10s. 0d. ; a horseman and
a pair of horses can plough an acre in about a day and
a half at a cost of about £1 15s. 0d.; a farm mechanic
on a tractor can break up an acre in about a quarter of
a day, and although in the absence of sufficient data the
comparison cannot yet be completed by reference to the cost
of motor ploughing it is fairly safe to suggest that when
all the factors are considered—speed, less dependence upon
atmospheric and soil conditions, as well as actual cost—
there will be a still further advantage to be derived by
investing the manual worker with the control of mechanical
power. Indeed, it seems likely that the solution of the wages
problem on the farm will be found in the more general
application of machinery to the processes of agricultural
production, whereby the output per unit of labour will be
increased and higher wage-rates made possible. The
tendency in this direction is already noticeable and it
demands more serious attention and study than it has
received. The national policy in agricultural development
is directed towards the breaking up of the large farm into
the smaller holdings from which in most cases it has been
evolved, thus running counter to the general experience in
all industry, namely that cheap commodities and high wages
are only procurable under systems of large-scale production.
In Sir Thomas Middleton’s well-known work, The Recent
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Development of German Agriculture! it has been shown that
the production of food per hundred acres in Germany is much
greater than in England ; on the other hand, if the number
of workers engaged in agriculture be brought into the account
it appears that the production per man is fully 20 per cent.
higher in this country. It is not desired to discuss the
relative merits of large and small holdings here. That small
holdings offer certain advantages not afforded by large
farms cannot be denied, though probably these are political
and social in their nature rather than economic. As long,
however, as the great mass of rural workers remain workers
for wages, so long will it be necessary for the farm manager
to study methods of production which will make the most
effective use of their labour as measured by output.

In the following table is given the cost of a variety of
farm operations performed in 1919-20 by a Titan tractor
bought in 1919 at a cost of £410. Petrol is used to start
it, but as soon as the engine is warm it runs on ordinary
paraffin. Records have been kept of the number of days
worked, of the labour employed, and of the petrol, paraffin,
and lubricant consumed at each class of work. The costs
have been analysed under the headings of °Driver’,
‘ Petrol’, ‘Paraffin’, ‘Lubricant’, ‘Repairs, &c.’, and
¢ Depreciation’. The driver received a weekly wage at
about current rates for wages and overtime, being under
contract to occupy himself on any farm work at such times
as the tractor was not in use, and an additional sum by
way of bonus on work done when engaged with the tractor.
The bonus was at the rate of ls. per acre for ploughing,
4d. per acre for cultivating (any kind), and 3d. per acre for
harrowing orrolling. The fuel consumption wasrecorded from
day to day by means of the Tractor Record-sheet already
described (see p. 27, ante), and lubricant—a very heavy item
—was recorded in the same way. The item ‘Repairs, &e.’
covers actual repairs and replacements to the tractor and
driver’s time on same and on cleaning and casual adjust-

ments, together with the comparatively trifling outlay on
t Cd. 8305.



TABLE XI1. Analysis of tractor costs for the year 1910-20 (Berkshire No.1)
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grease, licence, insurance, and the depreciation on the
paraffin cistern (calculated at 10 per cent. of its cost).
The total cost under this head has been distributed over the
various operations performed by the machine on the basis
of fuel consumption, the assumption made being that there
must be some fairly close relation between the cost of the
fuel required for any piece of work, and the destructive
effcct. Repairs and replacements to tractor implements,
&c., have been eliminated from the general repairs account,
and have been taken direct to the particular operation
concerned, in addition to the apportionment of the general
items. Thus, the charge of £17 6s. 9d. against ‘ Ploughing ’
includes the share of the general repairs apportioned on
a paraflin basis plus the cost of repairs and replacements
to the tractor plough ; the items £1 7s. 10d., 16s. 7d., and
£2 0s. 10d. charged for repairs against the operations of
‘ chaff-cutting ’, ‘grinding’, and ‘sawing’ respectively
include an apportionment of the general item on the same
basis plus depreciation on belting, and so on for the remainder
of the various operations.

The ° Depreciation’ on the machine is caleulated on
a life of five years, that is £82 per annum in this case,
There are obvious objections to this basis, for depreciation
should depend on the amount of work done rather than
on the passage of time, but the work done varies so much
in its destructive effect, as, for example, in the case of road
haulage on the one hand, and chaff-cutting on the other,
that |n0 satisfactory method of distribution along this
line alone suggests itself. Moreover, in an industry so
much in its infancy as the manufacture of agricultural
motors, the element of time cannot altogether be ignored,
for it is probable that the patterns of machines now in use
will have been superseded entirely during the next few years,
In distributing depreciation over the various operations
performed the same assumption has been made as in the
case of repairs, namely that the wear and tear should be
roughly proportionate to the fuel consumption, and thus the
paraffin used has been made the basis of the apportionment.
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It is not possible to draw any useful conclusions as to
the economy of tractor labour from experience on one farm
or from one set of figures. The table given above as an
example does not suggest that tractor work is cheap in itself.
The economic employment of the machine must depend
very largely upon ability to keep it in regular use, for whilst
labour, fuel, lubricant, and repairs will vary directly with
the number of days worked the item of depreciation, which
forms the second highest element of cost, accounting as it
does for more than one-fifth of the total, will vary more or
less exactly in an inverse ratio. It is commonly remarked
that, in comparison with horses, a tractor costs nothing
when it is not at work, but this hardly states the true facts,
and it is obvious that tractor labour cannot stand more than
a certain percentage of idle days without an excessive
inflation of its cost, though when the advantages of ability
to carry out work at speed are taken into account it is
equally clear that maximum employment is not the only
factor to be considered. The tractor taken for purposes of
the illustration given will plough 4 acres per diem, and will
harrow or roll 30 acres per diem when running without
stoppage. It worked for 193 full days in the year; the farm
extended to 405 acres of which 125 acres were arable land ;
one of the questions still to be settled is the minimum limit
of area on which the tractor can profitably be employed.

2. FARM-YARD MANURE

The determination of the cost of farm-yard manure is
onc of considerable importance to the farmer. In com-
pounding rations for stock the idea prevails so generally
that what is wasted as food is recovered as manure, that
there is a danger of piling up the cost of dung beyond its
value, by too heavy allowances of concentrated food.
The high cost of purchased foods and the difficulty of getting
supplies during the past few years have done something,
doubtless, to counteract this tendency towards extravagant
feeding, but the danger still exists and it would be reduced
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if the book-keeping on the

Cost per load

3 %0~ farm were such as woull
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substance purchased for use as litter must, of course, be
charged, and the second example in the table below includes
an item of this nature. Ordinarily there will be no charge
for labour, either manual or horse. TLabour on littering
yards, stalls, and boxes is charged against the stock ; labour
on filling, carting, and spreading dung is chargeable against
the field or crop receiving it. It sometimes happens, how-
ever, that the manure is not spread direct from the yard
but is stored for some time in heaps near the field to which
it is to be applied. In this case it is advisable to charge the
cost of filling, carting, and heaping to the manure account,
and to charge only the subsequent spreading to the field
or crop. This was the position in the case of the first example
in the table (East Midlands 1), and the manual and horse
labour there recorded represents the cost of making the
dung-heap. The second example (South-Eastern IV)
illustrates another case in which a considerable labour
charge may arise. Here there was no home-grown litter
available, and considerable quantities of bracken were
cut and carted to supply its place. The cost of this labour
appears as a charge against the manure, and represents,
in effect, an additional charge for ¢ purchased litter ’.

As regard the total cost this, unfortunately, can only
be given per load, as in neither case were any weighings
performed. Nor has it been possible to distinguish between
the cost of manures from different classes of stock or from
varying systems of feeding; these results can only be
obtained when more supervision can be given to the recording
on the farms, unless, indeed, they belong more properly
to the work of an experimental station.

3. Crors

(a) Fallows and Fallow Crops

Just as the root crop, or the bare fallow, must be regarded
as the starting-point of the rotation, so also is it the founda-
tion for the determination of the cost of all farm produce.



76 PRIMARY RESULTS

The reason for this is that the cultivations performed at
this stage in the rotation are rendered necessary largely to
clean the land after the preceding corn crops, and to prepare
it for the coming ones. Few farmers would bare-fallow or
grow turnips for any other reason, and so a portion of the
cost of this work must be carried forward and distributed
amongst all crops that intervene until the fallow comes
round again.

It is no new principle. It has long been recognized that
the action of certain manures and of food residues endures
for more than one crop, and that proportions of their values
must be carried forward to the charge of the crop following
that to which they are applied, and the cost of certain of
the cleaning processes In the growth of turnips, or the
whole cost of the bare fallow, must be treated in the same
way. Thus, the determination of the cost of all succeeding
crops, and consequently, too, of all live stock and live-stock
products, is influenced by -the cost of the fallow or of the
root crop.

The figures in Table XIV give the analysed gross cost
of growing turnips on four farms in 1917-18,

From this table of the aclual gross cost of the crops,
a second table (Table XV) showing the esfimated net cost
has been prepared by the elimination of all labour not
strictly required for the growth of the roots, and further,
of all manures which, by the established practice of farm
valuations, are held to be unexhausted and available for
the following crop or crops. With the aid of the time-
sheets and, more particularly, of the field labour-sheets
(see Table XT) a list of all operations was made in the case of
each farm, and they were then classed as those necessary
for the growth of roots, and those done solely to clean the
land. |

The ¢ Manual and Horse Labour’ represent that which
was considered to be fairly chargeable against the root
crop, and amount approximately to two-thirds of the culti-
vation, &c., performed. The rest of the cost of workings,
and the cost of manures have been eliminated from the
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gross cost and are carried forward for distribution amongst
the succeeding crops. -

This method of apportioning the cost has already been
discussed, and it is not so arbitrary a division as might seem

TABLE XIV. Analysts of the Gross Cost of Swedes & Turnips
Crop per Acre 1917 -1018.

Highest Lowest | Average of 4farms
£ sd| % |€f sdl £ s 4] %

Manual 3| 5| 8l22zoa) 1 (18| 0j29-04] 2| 1| 7[27°95
Labour{l‘brse 118 01276} 1| 8| 9|25-97|| 2| 2| 6|27-87
Purchased | 4| 4| 1]28-22 17| 81587 19| 2(12-%6
Manures {Férmyard_ 4 (13| 419133 1| 9| ol19-01
Seed g| 6] 117 4| 1| 367 gl 2i 2.07
Rent and Rates 13| 4| 4-45) 1| 8| 4|925°45 17| 2{11-25
'Eatalgross costperacre | 14|17\ 11]10000| 5| 11| 4|10000| 7|12| 7i100-00

TABLE XV. Analysis of the Net Cost of Swedes and Tumips
Crop per Acre 1917-1018.

Highest™ Lowest |[Average of 4 farms

£ s d| % | £ sd] % |E s d| %

Manual 1]12] 4|40 08 16| 8(20-151 1| 11| 7|41-83

Labour {Horse 9| 812857 14| 8|2g-o1] 1| 3] 73128
Seed 9| 0| 508 4| t| 640 3| 2| 4:20
Rent and Rates 131 41997 1] 8| 4]44°44 17| 2(22°74
Total net cost peracre | 3| 8|10{10000] 9| 3| 9|w00-00| $ 15| 6]100-00

* It will be noted that this farm alil;ouéh shomng the highest gross cost peracre in
Table X1V does not show the hig}wsr net cost when the clem’mg and manurial
chargzs have been eredited .

probable at first sight. With a statement of the work done
before him, there is no reason why a sharp and accurate
division should not be drawn by the farmer, or by his
accountant, between those operations performed to clean
the land and those necessary to grow the crop.

The charge for ‘ Rent and Rates’ represents an acreage
apportionment of these items for the farm as a whole. After
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deducting the estimated amount of rent and rates charge-
able in respect of the farm-house which is charged against
the ‘ Establishment Account’, and of the cottages which
is charged against the  Labour Account’, the balance is
divided between arable and grass land on an acreage basis
(see p. 56, ante). Buildings are pooled with the land,
because land unequipped with buildings is useless, generally
speaking, and thus it may be made quite properly to bear
whatever proportion of the whole rent might be considered to
issue out of the buildings.

‘ General Expenses > do not enter into the Roots accounts.
In distributing the balance of ‘General Expenses’ or
‘ Establishment’ account it was decided to bring in only
the productive accounts, as thereby work is saved without
any sacrifice of accuracy. For example, no share of general
expenses is charged to such departments of the farm as
* Purchased Foods’, or ¢ Manures’, or ‘ Horse Labour’,
for the balances of these accounts are in their turn distri-
buted over the more directly productive departments, such
as ‘Corn Crops’, and ‘Live Stock’. The method is to
charge general expenses only against accounts capable of
showing a profit, and the principle on which the distribution
is made is to vary the amount directly with the labour-cost
shown in these accounts—an account with a labour-cost
of a hundred pounds bearing twice as much of this charge
as one in which the total labour items amount only to fifty
pounds. The assumption made is that the advantage
gained by each department from general expenses should
bear a close relation to the labour outlay in which each is
involved. Other methods of distribution have been tried,
but none has been found that appeared so satisfactory.
(See p. 53, ante.)

No attempt was made on the farms to record the weight
of roots grown, so that the costs in the table have to be left
at per acre instead of at per ton. An analysis on an acreage
basis does not possess the interest which would attach
to the analysis of the cost per ton of roots. In the
former case the pereentages are upset for purposes of
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comparison by variations in the matter of rent, and of
rates of pay; in the latter case these points should adjust
themselves, for more highly rented land and more highly
paid labour should be proportionately more productive,
and some intcresting and valuable information on these
points will be forthcoming when crop-yields are available.

The suggestion was made by a well-known economist,
to whom some of the figures appearing here were shown,
that rent should be omitted from the calculations altogether,
as not entering strictly into the cost of production. This
suggestion has been considered very carefully, but, in order
to give effect to it, it would have been necessary to make
a valuation of each farm with the object of separating
interest on the capital outlay on reclamation and equipment
from true rent, and the result would show in most cases
that the farmer pays no ‘ economic rent ’ at all. The subject
has been fully discussed already. (See p. 55, ante.)

The cost of fallows where no root crop is taken is carried
forward in its entirety, as an asset, to be written off year by
year through the rotation.

(b) Mangolds

The cost of the mangold crop is given on three farms
only, and in Table XVI the gross cost is stated.

The details of gross cost have been arrived at exactly
in the same way as in the case of the turnip crop, and call
for no further explanation. The calculation of the net cost
differs in two particulars. In the first place, no deduction
has to be made from the cost of labour in respect of work
done to clean land rather than to grow the crop. That
mangolds are a cleaning crop is undeniable, but they are
not grown as such to the extent that turnip and kindred
crops certainly are. The deduction from the gross cost
in respect of ‘ Cleaning Costs > which appears in the table
below represents the proportion of this item carried forward
from an earlier fallow, or cleaning crop, to be exhausted
amongst the remainder of the crops in the rotation of which
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the mangold crop is one. In the second place, only one-
third of the cost of dung applied to mangolds is credited
to them and carried forward to other crops, whilst no part
of the cost of artificials applied is carried forward, except
in the case of basic slag, or other manure of long duration.
In the case of turnips consumed on the land it will be remem-

TABLE X V1. Analysts of the Gross Cost of Mangold €rop per Acre 117-13

Highest Lowest Average of 3 farms

£ s5d{ % |£f s d| % |£ s d| %

Manual 0| 3| 5(35°85) 2| g|10|94-17| 3 |18 11|98-14
Labour{ﬁorse g| 2l 6]18-15| 1 |13]| 8|29-00) 1 |13] 4(18-90
Purchased 19| 81 290 1| 201543 2|4 0|18-48
Manure:’{l"armyard 5| 18| 3|34-95 9 (12} A|91-98
Seed 9| 1] 264 i 71 704 10| 6| 4-41
Rertand Rates 1| o|10] 6-05] 1| 8] 8|1097 19/ 1| 8:00
Totalgrosscost peracre 17| 4| 4|wo-00| 7| %5(10|100-00{ 11 |18} 2 |[00-00

TABLE XVII. Analysis of the Net €ost of Mangold Crop per Acre 1017-18

Highest Lowest Average of g farms

£ s d| % |E s d| % |£f s 4] %

Manual 5 (18] 4(39-701 2| 7| 3[353) 3 (15| 3[9550

Labour {Hoprse 3| o0|4|2097] 1|11]|4]2224] 1 |11|8|14-08
urchased 101 3| 344 1| 2| o|iso7] 2| 1]|11|1)-B3

Manures {Firmyard g [18|10|26-48 1 13] 0|15-61
Seed. gl 1] 3-08 1| 7| 6-22 10] 6| 4-96
Rent and Rates 1| olo| 7-00) 1| 8| 3|20 04 19] 1] 9-03
Total et cost peraere 14 |17} 8|1w0-00| 7| 0| 11|w0-00{ 10 | 11| %|100-00

bered that the whole cost of manures was credited, these
being generally consumed on the land, but mangolds are
invariably carted off, and except as above the whole cost
“has been taken as being absorbed into the crop.

The net cost for the mangold crop (Table XVII) has
been analysed on the basis of the cost of one acre. Unfor-
tunately, in this case, as also with the turnips, no records of
yields by weight were kept and no ton-costs, nor an analysis
of them, can be given.
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(¢) Potatoes

Only one account of the cost of this important crop can
be given, namely, one for a Lincolnshire farm situated out-
side the great potato district of the Fens. The costs are
arrived at in the way already described, that is to say, the
crop is charged with all labour, manure, seed, rent and
rates, and share of general expenses. The last item is
included for the first time in a root crop, because the potato
is a marketable crop, and so the principle of excluding the
apportionment of any part of the cost of general expenses

TABLE XVIIL Analysis of Cost-
of Potato Crop per Aere 1017- 1018

Gast Midlands
£ s d| %
Manual 6 19| 7|9705
Labour {l'{Aorsiic i 411 %1890
rtifiei 5)16| 4]|28-90
Manures {Farmyard 2] 3n| 8w
Seed 10170 7| 7-52
Rent and Rates 13/ 10| 2-77
General Expenses 216 g| 197
Total cost per Acre 24 | 19| 510000
Total Yield - gotons. Yield peracre - 7ostons
Cost perton_- - £g9.52

over produce grown and consumed on the holding (see
p. 54) does not apply. The labour items include the cost
of preparing for market and marketing, and the yield refers
only to marketable produce, the balance of small stuff
being treated as a by-product.

(d) Barley

Barley follows naturally after roots, and the cost of
this crop on three farms in barley-growing counties has been
analysed here for purposes of illustration.

Manual and horse labour on the crops were recorded in
each case as already described. With regard to the manures,

nothing has been allowed to the crop for the unexhausted
2471 ‘ F
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values of those applied except in the case of farmyard
manures. Two-thirds of the cost of this have been charged
against the barley crop, and one-third has been carried
forward to the debit of the following crop. This practice
has been followed in all cases where farm-yard manure is
applied to crops other than turnips. The ‘ Cleaning and
Manurial Costs’ charged have nothing to do with work
done or manures applied directly to the barley crops, but

TABLE XIX. Analysis of the Cost of the Rarley Crop per Acre 101718

Highest' Lowest Average of 3 farms
£ sd| B | € s d| % E s d| %
Manual 2| 5|10{22-01| 1 |5] 418008 1| 8| 0}17-08
Labour {Horse 1 14| 2|16-40] 1| 9| 2|160:20| 1| 4| 8[15-57
Purchased 2| gl 1-92] 1| 0| g\12-90] 1| 0| 31300
Manures {F&rmyard. 3| 1| 2-19 2| 5| 15
Rent and Rates 1| 8] 4|61 13| 6] 9-59 18| g|1-72
Seed . 18| of 8-64 9| 1| 6-45 19| 1| 8-40
Cléi?;lggrgipﬁng;ﬁm} [ |14) 0[16-33 18| 5|13-09 18| 1| 1161
Thatching. Threshin } . _
EmdDelIver,y g—u .7 ¢l 1593 15| 5(10-05 16| 11| 10-86
stablishment (or Genera ) X .
xpenses ‘ 171 5| §-96 12| 6 6-83 14| 6] o-91
Total Cost per Acre 10{ 8| glioooof 71 0| olwooo| 7|15 9l0o-00
Total Acrea. 25 164
Total Yield (Qrs) 85 9461
Yield per Acre(Qrs) 3-4 21 2:72
| Cost per Quarter £9.1.9 £3.6.9 £2174

represent that proportion of values brought forward from
previous crops which is held to be worked off in the barley
crop.

The apportionment of ‘General Expenses’ has been
explained already (p. 54), and the charge for ‘ Thatching,
threshing, and delivery’ does not call for comment. In
calculating the cost per quarter, the whole of the expenditure
has been charged against grain, the straw being treated as
a by-product in the production of corn.
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(e) Wheat

The cost of wheat growing is illustrated by figures ascer-
tained on four farms. The principles on which the calcula-
tions are based, and the methods followed in making
them, have been described already in connexion with the
barley crop, and call for no further statement in detail.
As with the barley, the total cost of the wheat crop has been
charged .against the grain only.

TABLE XX. Analysis of theCost of the Wheat Crop per Acre 1017- 18

Highest Lowest Average of 4 farms
£ s d| % |Ff sdl % |E£ s d) %

Manual 2o 5|a-15 19| gl15-72] 1| 8| 81759
Labour{!‘ll:’orseh£l t| 5 ofti-02 10| 2|18.20) 1| 1| 3|13-04

urehased 16711 7-24 3| 1] 252 0l 2| 562
Manures {Férmyarcl 12| o 5-18 15! 6| 9-51
Rent and Rates 184|123 19 11| 11-9% 15| 0| 9-20
Seed . _ 1| 7olu-s0] 1] 2lwo|Beal 1]4]2|1582
C‘égg‘gggdﬁﬂgmrd] 18] 51210 15| 7] 1270 4| 11| 9-10

Tg;t;h&z \.’ET;yreshlng} 1| ofto| 148 5| 0| 4-08 17| 4| 10- 63
Establishment (or General)
Expenses 19| 0| B-ig| 1| 6| .77 t7| o 10-43
Total Cost per Acre 11| ¢| 8lwovo| 6] 2| 6ltoo-oo| & | $| 0000
Tota] Acreage 25 12
Tota} Yield 87 44
Yield per Acre (Qrs) 3-48 9-66 3-36
Cost per Qr £3.7 £1.13.8 £2.8.6

(f) Oats

The oat costs given in Table XXI relate only to spring
oats.

It will be noted that the whole of the cost in all the
foregoing Corn Tables (i.e. barley, wheat, and oats) is
attributed to the grain alone. At first sight it would seem
desirable to make some division of cost as between grain
and straw, and a variety of methods by which to do this

suggest themselves. Thus, a division may be made by
F 2
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a comparison of the respective market values of the grain
and of the straw, or, again, upon their respective feeding
values. Circumstances may arise in which an attempt
to make some such division could be justified, but in the
great majority of cases the reasons already given for treating
straw as a by-product in the production of corn (see p. 45,
ante) will hold good, and the total cost of the crop becomes
then a charge against the grain only. Examining the

TABLE XXI. Analysis of the Cost of the Oat Crop per Acre 1017-13.

Highest Lowest Average of 4 farms
£ s d| % |E s d| % |E s d %
Horse 1{17| 7|21-0% 15| 8(14-00f 1| 6| 21820
Labour {M@};umlha 19| o] 11-00 9| 9| 877 17| 61217
urchased 8| 4| 4-87| 11 ol1|18-8¢ 12(10| 8-93
Manures {F'armyard. 1| 6| 1-04
Rent and Rates 1| 84165 1a| 1| 12:67 19| 3113-90
$eed t| ol o168 9| 5| 8-47 15| 8110-90
Cleaning and Manurial
Costs brought forward 18] 11056 6] 2] 555 ool 1171
Thatching, Threshin
and deﬁgery g} | T| oo 914 83 71083
Establishment (or General)
Expenses 120 50 7-25( 1| 5/1029-24 17| 0| 11-83
Total Cost per Acre 8 |11 g|wo-00) 5 1| 2j00-00] 7| 3| 9|00-00]
Total Acreage " 36 31-7 ]
Total Yield (Qrs) 200 188 :
Yield per Acre (Qrs) 5-50 503 521
Cost per Quarter £r10.10 185.0d. £17.7

analysis of the three grain crops (‘average’ columns)
it will be noted that although the total cost per acre varies
from 144s. per acre in the case of oats to 165s. for wheat,
and 184s. for barley, the percentage distribution of the
component parts of the total cost varies very little. Thus
labour in each case accounts for about one-third of the
total cost; manures and cleaning costs collectively for
about one-quarter ; threshing, thatching, and delivery for
about one-tenth. In fact, the only noteworthy divergencies
are in rent and general expenses.

Another matter which should be noted is the importance
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of yield on cost per unit of production. Examining the three
Tables X1X-XXI it will be observed that not always does
the farm showing the lowest acreage cost produce at the
Jowest cost per quarter. This point, namely the influence of
yield on cost, is brought out particularly clearly in the
Table of Barley Costs (No. XIX) in which it is seen that
the average cost per quarter of barley on three farms is
actually less than the cost on either of the farms with the
highest and the lowest costs per acre, owing to the very
high yield on the farm with a total acreage cost between
these two. In the following graph the relation between the
cost per unit of land, and the cost per unit of production
on a farm growing a large acreage of barley in the East
Midlands is shown for a period of six years. The unit
cost in either casc for the first year (1913-14) is taken as
100. The increase in cost per unit of land is seen to be
progressive, and fairly steady, whilst the cost per unit of
production shows no direct relation to it.

GRAPH I11. Influence of Yield on Cost of
Production. Barley Crop, 1013/14 t0101§/10
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(9) Hay

The cost of hay is arrived at in the way already described
in connexion with other crops, except that an allowance
has to be made for the value of the aftermath. No means
for making any accurate measure of the proportion of the
year’s growth of grass turned into hay and of the proportion
grazed in any year has suggested itself. It is probable,
however, that the greater part of the year’s growth, and
certainly the better part of it, goes into the hay crop, and

TABLE XXI1 Analysis of the Cost of Clover Hay Crop per Acre 1017/18

Highest Lowest Average of g farms
£ s d) % £ s d| % | £ s d| %
Manual 14| 7122-20 7 0]11-85 1} 91585
Labour !'Ilaorseh 1 o| 1]13-87 at g} b0 0] 0/10-43
urchase 1| 5| 216 2(10] 4-54
Manures{f’armyard 7] 0]10-69 3| 5| 5-48
Rent and Rates ol o[13-74 18 11| 32-01 13| 3 |21-26
Leani M i
oot oowad) |7/ 7[ess] g5l 0| 5|50
Establishment (or General .
Fxpenses 0| 1]13-87 0| 9|43 8l 21310
Total Cost per Acre 3| 5| 6fi00-00] 2|19| 1{wooo| 3| 2| 4lwo00
Yield per Acre(Tons) 174 1-08 1-49
| Cost per Ton 177 £2.10.10 £2.1.0

in making an arbitrary division of the total cost between the
two parts of the crop the method followed in the figures
given in Tables XXII and XXIIT has been to charge all
labour on hay-making against the hay, and to apportion
the remaining costs as to two-thirds to the hay and as to
one-third to the aftermath.

It is doubtful whether ° General Expenses’ should be
included in all cases in the cost. Following the principle
laid down that this item is only to be charged against the
final products of the farm (see p. 54), it would be included
where hay is sold, but omitted where it is produced only to
be consumed on the farm.



TABLE XXIIL Analysis of the Net Cost of Meadow Hay Crop per Acte 1917/18
I 9. 3. Average ot'g farms
£ s d|l % [€ sd] B |E s dl % {E s d| %
Ly Manuwal . __________ 1 11| 901 2! 2] 6-72 1| 01 347
L“h"ur{ﬂorse _______________ _ 41 6| 608 1 gl 542 1| 81 3-80
Purchased . ____._____ 3| o| 4-02 71 1-81 10] 1-0%
E’esidues of Purchased and
s armyard Manure brought
Manures S erward . ______ u_g' __ 5 7| 747 0/ 9| 16-03 3|8 %49
Manurial Residues of
|Foods brought forward _ 7| 1-81 3| 0-58
*Rentand Rates_____ " ________. 13 11 18-04] 1| 0 o] 5418 14] 1| 43-67 16| 41373
*Establishment (or General) Expenses 4l 11| 6-58 9l 2| 547 41 1-03 2] 1} 4-83
Haymaking
Labour Manual ____________.. —| 1| 8| 1|srb 6| 1116-43 0| 812008 12| 2 9820
iHorse _________________ —| .| 8] 7 u-s 2| 5| 0-54 3l 1] 9 56 4! 0} 926
Straw for Thatching (purchased)._ 3| 2| 4-24 8 1-54
Total Cost per Acre__ . _______ 9| 14| 8[00-00] 1|16 t1|100-00f 1[12| 3|100-00] 2| 3| 2]|100-00
Total Acreage o _ 12 22 22
Total Yield (Tons). . __ oo 15 32 23
Yield per Acre (Tons)_______ _____ 195 147 105 125
Costper Ton_ . ___________ _1£219.8 Eixa £1.10.9 £1.14.8

* These charges are two-thirds of the gross amount. One-third of the gross costs down to Haymaking have beer
taken to Pasture as the estimated cost of the aftermath which was grazed..
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(h) Pastures and Grazing

In no case did the farm records, used here for purposes
of illustration, allow of a distinction being drawn between
permanent and temporary pastures. The stock, more
especially the sheep, are moved about from grass-land to
seeds, and from one field to another, and, although there is
not the slightest reason why an account should not be kept
of the number of days spent on each, it has not yet been
attempted, and the grazing, both permanent and temporary,
have necessarily been treated as one crop.

As pasturage is nothing more than a food for the live stock
of the farm which it is more convenient to produce than to
buy, no question of profit or of loss is involved, and it is only
necessary to ascertain its cost to the farmer, and to charge
this against the stock grazed on it. Any profit or loss which
may arise from its use will be realized on the sale of the stock.

To determine the cost of the grazing, the expenditure on
manual and horse labour, for operations such as harrowing,
rolling, thistle-cutting, &ec., is got from the farm labour-
sheets, and the horse account ; purchased manures applied
are charged at that proportion of the total cost which repre-
sents the amount held to be exhausted during the year, the
remainder being carried forward to the years following.
The actual proportion will vary with the nature of the
manure ; thus, in some parts of the country, such as the
East Midlands, where chalk is applied to the land, it is
customary to regard no part of it as being exhausted during
the four following years—presumably because it may take
that time to become properly incorporated with the soil—
after which one-eighth is held to be exhausted annually,
and when twelve years have passed from the date of the
application the item passes out of the books. Nitrate of
soda, on the other hand, would generally be regarded as
having no lasting effect, and the whole of its cost would be
charged against the crop of the year following the applica-
tion. Farm-yard manure is treated according to the same
principle, two-thirds of the cost being charged against the
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first season’s growth, and the remainder carried forward.
The method of apportioning rent and rates has already been
described (see p. 56). The values of the manurial residues
of the foods consumed on the pastures are got, with the
asgistance of Voelcker’s and Hall’s tables as corrected to
give current values, from the Food Record Sheets, which
indicate the nature and quantity of foods fed to grazing
stock. The cost of these residues is written off completely
after two years, that is, in the year following their appli-
cation.

It is not easy in every case to get a reliable basis for the
distribution of the cost of forming temporary pastures.
In the first place, a farmer does not always know how long
he will leave a seed-ley down, for this may depend upon how
well it stands, or upon other uncertainties. Where the ley
is intended to be left for a definite period, the cost of seed
and sowing is written off by equal annual amounts; where
the period is uncertain, the cost may be distributed as
to one-half over the first year, and as to the other half over
the second year, or over the second and third years if the ley
remains so long. After the third year of an indeterminate
period, nothing is carried forward. It is admitted that this
method is to be justified chiefly on the grounds of conveni-
ence ; a better method may be devised for application in
particular cases, but the figures involved are low, and,
fortunately, any possible ervor is a slight one. There is no
charge under this head on two of the farms given in
Table XXIV below, because in both of these cases the only
temporary pasture included in the account is that following
clover mown for hay, so that the proportion of the cost of
seed and sowing chargeable against the grazing appears in
the item °‘aftermath’. On most farms it is not merely
sufficient to ascertain the cost of the pastures in order to
arrive at the cost of the grazing. Commonly the aftermath
from clover and meadow-hay fields is grazed, and this
grazing must be brought into the account. The most
satisfactory way of doing this has not, in all probability,
been found as yet. An arbitrary assumption has been
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made that the cost of the aftermath grass is one-third of the
whole cost of the field, excluding hay-making costs (see
p. 86). Thus, the hay crop is not charged with this portion
of the cost, and it is now brought into the grazing account.
Perhaps a better way of dealing with this item would be by
comparing its stock-carrying capacity with that of the
pasture ficlds, or by a comparison of the fecding value of
the grass and of the aftermath.

Having now arrived at the total cost of grazing, both
seeds and grass, pastures and aftermath, it becomes neces-
sary to devise a means of distributing it among the various
classes of live stock. It will happen only rarely that one
class of live stock alone is met with on the farm ; in certain
forms of sheep-farming, or where dairying is practised, it
may be possible, sometimes, to charge the whole cost of the
grazing to sheep or to cows; but in the great majority of
cases the grazing will have been enjoyed by horses, cattle,
and sheep indiscriminately. A system has been adopted,
therefore, by which all classes of stock are converted into
their equivalents as sheep. In the Table of Grazing Costs
given below (No. XXIV) the following conversion scale has
been used :

1 horse equivalent to 7 sheep
1 cow or bullock . ,, 7 .
1 yearling beast ’ ., 35,

It is obvious that no scale can have a general application,’
and a better way of arranging the figures would be by
a comparison of weights if such were possible. When a basis
has been scttled the live stock are reduced to their sheep-
unit equivalents, the cost per unit is calculated, and the

! In the first edition of this book the following scale for the conversion of
different classes of stock into units comparable for grazing-cost distribution was
used :

1 horse equivalent to 8 sheep
1 cow or bullock ,, s 6
1 yearling beast ,, . 4

Experience has indicated that this scale was t.oo high in the generality of
cases.
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distribution of the grazing cost can be effected. On the
three farms under consideration, though widely separated,
it was found that the cost of grazing varied hardly at all.

TABLE XXIV. Analysis of the Cost of Grazing 1917/18
1 9.

q.
£ s di E s dy £ s d
Manual __ _ ... I alwofe] n|7| 8
L.abour {Horse ________________________ 1] 5] 3
Purchased 1n7/18 o ____. — 2 18| 4
Manures {Food Residuesaro/nr_____________| 95 | 8| 7} 20| 1| 4} 2]l s
Food Residues (brought ford unexhausted) 3 17| 6
K Unexhausted Cost of Seed and
o RMPOTRY | “Gouging brought forward__ . __ 42 | 10| 8
pastures Seed. . __ 38 | 18] 4
Rentand Rates _ __ ... 214 (12| olas1 | 6] of| a2 | 4| 3
Estumated Cost of aftermath of hayland _______ 0| 1| 8] %3 y16] 7| 136
Total Cost of Graging . _____ a5 |121 6452 8] 4| 50 5|5
Total Sheep Units carvied __ __ ____________ 638 176 168
Cost per SheepUnit perannum ... __-______ . 7s.ud. 75.44d. 75.1d. |

4, Animar Probpuors
(@) Meat

The custom prevailing almost universally of selling fat
stock without any attempt being made to ascertain the
weight of the animals changing hands has made it impossible
to give figures illustrating the cost of production of beef, of
mutton, or of pork. No doubt the value of the weigh-
bridge to the parties concerned will come to be realized
by them as time goes by, and until its use becomes general
the means for controlling extravagance in meat production
will always be wanting.

Given the weight of the finished product, the determina-
tion of cost should be a simple matter. The cost of the
stock, whether bought or bred, forms the starting-point of
the calculation ; and to this is added all labour for feeding
and attendance, all purchased foods at their purchase price,
allhome-grown foods and grazing at the cost of produection in
each case, and the due proportion of the overhead charges.
From the gross cost thus arrived at is deducted the value of
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food residues, and the resultant figure is the cost of the
animal or animals in fat condition. Given the live-weight,
the cost per live-hundredweight or stone is determined.
No charge is necessary for rent in the case of housed animals.
The reason for making no apportionment of rent hetween
buildings and land has already been stated (see p. 56, anle),
and the live stock will pay their share of this charge in the
cost of the home-grown foods which they consume. In
the case of sheep an additional deduction from gross cost
may be necessary in respect of wool sold. Just as it is
impossible to separate the cost of grain from that of straw,
both being produced simultaneously by the same expendi-
ture, so it is impossible to divide the cost of sheep between
meat and wool. It is suggested, therefore, that the wool
should be regarded as a by-product in the production of
mutton, and any sum realized by its sale will then appear
in the account as a credit, going to reduce the net cost of the
meat. A sheep account kept in this way will show at once
to what extent mutton production is profitable per se, and
to what extent the profit depends upon the price of wool.
The only difficulty likely to arise in the determination
of meat costs is in connexion with the initial figure of cost
for home-bred store stock. In the case of herds it is not
always necessary, nor is it ever requisite in the case of
flocks, to ascertain the cost of the young stock to be fed.
The breeding stock can be valued, year by year, at a fixed
price per head (see p. 40, ante) and when this figure is
credited the balance of the account represents the cost of
producing a certain weight of meat. Although this method
simplifies the work without loss of accuracy, and should be
applied wherever possible, it cannot be used exclusively
except in cases where the marketing of the finished product
is completed before the closing of the financial year. Where
there is unfinished stock on hand at the date of closing
a valuation by some method other than that applied to
breeding stock becomes necessary. Where the records of
labour and foods are kept in sufficient detail it may be possible
to value this class of stock at actual cost; otherwise, in
view of the fact that they are shortly to be marketed,
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it may be permissible to value them at their estimated
market value at the date of the valuation. The former of
these methods is in every way preferable, as being less likely
to introduce values outside the farmer’s own experience—
in fact, reference to market values should only be had in
the absence of data essential to a calculation of true cost,.

(b) Mz'lk

The caleulation of the cost of milk production has received,
probably, more attention than that given to any other
agricultural commodity. It is the only home-produced
article of food for which the Government. has attempted
to fix prices based on cost calculations. This fact is explained
partly by the importance of milk to the consuming publie,
which made it necessary during the period of food control
80 to regulate prices that the supply would be maintained
without undue exploitation of the public, and partly by
the assumption (probably erroneous) that milk production
lends itself more readily to cost determination than do other
forms of farm produce.

Nothing has illustrated more clearly the confusion of
thought on the question of what constitutes the cost of an
article, and the need for careful consideration of questions
of method and principle, than the public discussion of milk
costs during the past few years. The attempt to cost
separately for ‘ winter ’ and ‘summer ’ milk (a distinction
not recognized by the cow), the application of fictitious
market prices to foods such as roots and straw, guesswork
calculations of the cost of herd-maintenance, and so forth,
all of which have been commonly made, indicate a looseness
of thought and a lack of principle which make it impossible
to arrive at conclusions even approximately accurate.

It is necessary to consider very carefully what, exactly,
are the items entering into the cost of milk. An attempt
was made in the earlier stages of the work to keep the costs
of the various age-classes of dairy stock in water-tight
compartments ; the plan was to ascertain the cost of the
young stock, up to the time of the first calf, by recording the
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foods and labour, &c., spent on them, and to bring them
into the dairy herd on calving at a valuation based on this
cost. The herd itself was valued at a fixed price per head
represented by this figure so that the fluctuations of the
market were eliminated and the capital value of the herd
became a matter of numbers only; the cost of labour,
foods, and other expenses were recorded, and cows drafted
out of the herd on account of old age, or other cause, were
credited to the herd at the valuation figure. In this way
the net cost of the dairy herd was to be calculated, and from
it the cost of the milk was to be found with the aid of the
records of milk yields.

This plan had speedily to be abandoned. It was found to
be impossible, in practice, to divide the stock into these
classes, and then to account accurately for them. Labour
could only be apportioned roughly, for it was difficult to
divide the men’s time satisfactorily where dry cows and
young heifers were being tended indiscriminately, and where
calf-rearing and milk production were going on side by side.
Similarly, with the feeding, the difficulty of keeping the food
costs distinet in cases where there was little or no attempt
made to separate the stock for feeding purposes into the
classes appearing in the books was insuperable, and was still
further complicated by the practice of fattening off old
cows for the butcher—a process which will begin while
the cow in still in milk, and defies all attempts on the part
of the farm accountant to distinguish between the food
which produces milk and that which produces meat.

This plan was therefore abandoned, and on reviewing the
position it became obvious that the subdivision of the
stock thus attempted was quite unnecessary. Where milk-
production is the object of the management, both the raising
of the young stock and the fattening off of the old cows are
essential parts of the whole process. It is not necessary to
keep the cost of labour and foods expended on rearing
heifers to take their place in the herd separate from the
cost of maintaining the herd itself, neither is it necessary
to eliminate the cost of feeding off the old cows. Both of
these things contribute to the system of management for
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milk production on farms where the dairy stock is raised
by the farmer, and thus both of them must enter into the
cost of the milk produced. The cost of raising the young
stock minus the profit derived from feeding the old
cows for beef (or plus the loss consequent on this process,
as the case may be) represents the cost of maintaining the
capital value of the herd—in other words, the depreciation
on the cows, a figure very difficult to determine by any direct
means.

Thus, the cost of keeping the bull, the cost of raising
young cow-stock to replenish the herd, the cost of feeding
off old cows for beef, all these items can be slumped with the
cost of keeping the milking herd, and together they make up
the cost of milk production on the farm.

This method of calculation can be followed only where
milk production is the main object of the herd management,
whether for butter, cheese, of new milk. Where the raising
of store cattle, or the feeding of beef, is practised other than
as an incident of dairying, it is necessary, of course, to take
account of these matters separately.

The valuation includes bulls and young stock, as well as
cows. It is made on the basis of a fixed figure per head for
each class of stock, and this figure should not be varied in
an attempt to conform with temporary fluctuations of the
market. Where breeding stock is being dealt with the impor-
tance of keeping the valuation free from the influence of
market prices, which are no concern of the man who is not
selling, and which are bound to bring about fictitious
results, has been stated already.! The valuation of the
stock will remain constant, therefore, from year to year
except in so far as the numbers of any age-class may vary.
The figures used for valuation purposes should represent
as nearly as possible the cost at the various ages. In most
cases the amounts can only be estimated, but with reason-
able care they may be made fairly accurate, and the effect
of any error will be eliminated after the first year, if the same
scale be adhcred to. Table XXV gives an analysis of the

' See ante, p. 41.  Also Orwin, op. cit., p. 10.
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cost of milk production on three farms, two for the year
1917-18, and one for a more recent period.

The accounts are charged with the value of the dairy stock
of all ages at the beginning of the year, to which is added
the cost of stock purchased during the year; the manual
and horse labour costs ; the cost of purchased and home-
grown foods. From the cost of foods is deducted the value
of the food residues chargeable against the Farm-yard
Manure or the Pastures, according as to whether the foods
were fed to housed stock or to stock on grass. The addition
of the cost of grazing, calculated as already described (see-
p. 88), completes the food costs. Then follow sundry cash
disbursements, and General Expenses which include the
share of the establishment expenses chargeable against the
cows. The composition of this item and its distribution
have been dealt with already (see p. 54).

Thus the gross total cost of the milk production is arrived
at, and by deducting the sales of draft cows, calves, &c.,
and also the valuation of the stock at the end of the year,
the net cost is got. The milk record-sheets provide the
number of gallons of milk produced during the year, and so
the cost per gallon is got by division.

In the case of the Gloucestershire farm a number of cows
were taken in to graze at a weekly charge. The grazing and
other foods given to them were included with those of the
farm cattle, and thus it was necessary to give the dairy
account credit for the receipts from the agisted stock.

(c) Distribution of Milk

From the consumer’s point of view the cost of distribution
is an essential part of the cost of production. Except in
dairy farming, however, the producer-retailer is rare in
agriculture, and opportunities for examining costs of distri-
bution of farm produce are not often met with. In
Table XXVI is given the cost of retailing milk for a series
of years from a midland-counties farm situated in the
suburbs of a large industrial town. A dividing line in the
total cost of milk was drawn at the point where the milk
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TABLE XXV. Cost of the Production of Milks

Initial Valuation of Stock. (Cows, Heifers, Calves and Bulls)
Cattle Purchased

Manual Labour
Horse Labour

Purchased Foods
Home-grown Foods

Less value of Manurial Residues

Grazing

Sundry Cash Payments, viz=
Vet. Surgeon, Medicine, Subseriptions to
Milk-recording

General Expenses (including rent of cowhouses,
depreciation onimpleménts and utensils, ete.

Stock sold (Cows, @alves, etc.)
Sundry receipts, viz:-
Cow-keep
Service.cte,
Final Valuation of Stock. (Cows, etc)

Total Cost of Milk.

Numberof. Gallons proditeed
Cost per Gallon

South Midlands 1l 191718

| East Midlands 1. 0i7/18

Gloucestershire 1. 1019/20

Society, Shorthorn Society,ett.

£ s a| £ s d £ s d] £ s aft s 4| £ s d
174810 3 T Tiszslo] o 432] 0] 0
1908 (13| 5 141 19| © 6a8|13] 4
q057(4; 8 1716 19| 6 131 1| 3
485071 % 130 8| 7 139121 10
415 5 3|18] o 1] 4] 4
489 |12 | 10} 149 | 1] 7 1341 7] 2
804/18| 53 25%|18| 10 202| 7| 4
103511 7 156/ 2| o 147| 8| ok
1840[ 10| o} 830{15! 10 340|15| 108
140(11| 7 42171 0 28| 8| g
1690| 18| 5} 347 | 8|10 sa1 | 7] 71
281| 6| 3 6|6/ 1n 58 [ 10] 10
34! 6| 1 1nm|gl 6 8019 7
218] 6| 6% 45 |15 3 50| 8| 1
5721(13 | 10} 2351 | 5| 7 1796 | 5| 64
1458 17| 4 265(10} © 161 5] 4
174| 3| 6
4|10 0
1981 0] o nzslol o 900| 8| 9
3439|17] 4 1440 | 10| O 1309 7| 1
2281 16 6} 010 15 7 426 18 3}
. 590,847 13,037 4202
17,753 pence 15,684 Pence 24,87 pence
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Numberof | Cost

sundry Pur-

Rent

Labour

TABLE XXVI. Cost of the Distribution of Milk 1015/16 to1017/18

= - < left the refrigerator, and
53 |mo T T all expenses subsequent to
] 9 <+ < .
9 this stage were treated as
— S| w e
58 Elfo o @ distribution costs.
a2 B892 9 F ¢ 3
5 ST |3 SRS Manual labour ’ includes
S 2|9 =2 = all work on handling the
& =4 o - trade, from the’ dairy up to
S we © the consumers’ doors, the
- roundsmen being paid b
3 wR S § commission on sales, and
_ other labour in the usual
SES[-® W - ‘ i ’
B § g way. ° Clerical labour ’ re-
RS L[we v @ presents the time of clerks
w s .
3 — = Q engaged on Lkeeping cus-
<3 :é—- we & F] 898 ’ p ©
= o4 tomers’ accounts.  The
<o o o column for ‘ Horses ’ gives
the cost of the milk-float
wo O O . ‘ y .
ponies, and ‘ Rent’ is an
Yo o T .
w > Db apportionment of the total
rent on that part of the
—ry -t . .
=G ¥ S premises used for the retail
% s ™ e O trade, ‘ Sundry purchases,
2 . o o & depreciation, and general
Ve o expenses, &c¢.’, include the
— e purchase c?f dairy reql%lsn;es
5. of every kind, therepair and
] 6 - O .
'-§ 5 i = replacement of utensils and
29 |4 2 &G depreciation on them, and
= 2 = = the establishment charges.
4 It should be noted that the
p= milk distributed includes a
2 cz':u 3 large quantity purchased in
S -gto addition to that which is
- S E produced on the farm, but
< _;"3’ the account deals only with
- & = the handling of this milk,
5 S 5 & | theconsideration paid for it
- e o 9 having been eliminated for

the present purpose.



CHAPTER V
SECONDARY RESULTS

It has been stated already that the objects of this work
are the discussion of principles and methods and the illustra-
tion of their application. In the foregoing chapter figures
have been given to show the value of records and statisties
to the farm manager in the control of his business, but the
collection of materials of this nature on a sufficient scale
would serve a much wider purpose, for it would facilitate
the study of the organization of the agricultural industry
as a whole. The extent of the information to be gained
under this head would be limited only by the degree of
completeness of the statistics collected, and a few examples
of the methods of attacking certain agricultural economic
problems and of the results to be expected are given here.!

1. THE MEASUREMENT OF THE STANDARD OF
PRODUCTION IN AGRICULTURE

It is a matter of common observation that even in the
same agricultural district and under similar economic con-
ditions the widest variations are to be met with not only
in systems of farm management but also in the organization
for production on different farms managed under the same
system. The position seems to be that as regards style of
farming, and also as regards the system of organization for
any particular style, the farmer is guided by no definite
principles ; rather does he follow some personal inclination,
some practice learned during his apprenticeship, or some
principle no more trustworthy than these, than study
the cconomic conditions of his particular locality and the

! Once again it must be emphasized that the figures following, though drawn
from real statistics, are introduced for purposes of illustration only and do not
admit of generalization. Until a greater volume of evidence can he secured
it will not be possible to make contributions towards the solution of the various
problens dizeussed

a2
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equipment of his holding to meet them with & maximum
of efficiency. Most farmers know the technical side of their
business ; many of them have some knowledge of the
sciences upon which success in raising crops and stock
depend. But nowhere nor at any time have they been
taught to regard the market, considered with reference to
the capabilities of their own particular holdings, as the only
guide to the proper style of management to be pursued,
and then to organize their farms so that maximum output
is secured with the minimum utilization of the factors of
production.

From the records of five farms in 1919-20 it is possible
to illustrate a method of comparing standards of production
in agriculture. The Census of Production of 1907 has made
people familiar with the standard of production per man
- in the industry as an index of efficiency, but agriculturists
have long used, and often still favour, the standard of
production per unit of land—usually per acre. These two
results, used separately, afford a very partial indication of
the results of farm organization, and if they be combined
they are still inadequate for the provision of any satisfactory
measure of the efficiency of any farm, or farming system,
as represented by its net output in relation to the factors
required to produce this. There are three original factors in
all farm organization for production—labour, capital, and
land. The two former ferms need no explanation, but it
is necessary to point out that the use of the mere term
*land ’ is apt to lead to somewhat serious error. This factor

is really the contribution of the landowner to production
~ (in the English system of tenant-farming), and consists of
land and all its permanent equipment (see p. 55, anle).
This factor, when measured merely by surface area, varies
enormously in quality from district to district and even
from farm to farm. There are differences of quality in any
units of quantity of the three factors, but differences of
quality in parcels of 100 acres of land are greater than will
be found in various groups of three farm workers or even
in various units of £1,000 of farmers’ capital. For this
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reason it is necessary to find some method of securing
greater uniformity of quality in the units of land and its
equipment even when using land alone as a measure of the
standard of output. However, the familiar methods of
measuring production may be illustrated from the records
of these five farms, before the necessary amplifications are
indicated.

TABLE XXVII

Totals. Net Qutpui,
. Land Men Per 100 Per
Farm. acres. employed. Total. acres land. man,
£ £ £
A 965 23 8,717 606 202
B 1965 6-4 1,366 694 213
C 88-5 3-7 746 842 201
D 371 17 5,213 1,405 307
E 323 5 1,780 561 356
Total 1,044 551 15,822 814 287

Measuring the production of these holdings by the unit
of land Farm D would be judged the best of the five, but
when the production per man is used, Farm E would be
reckoned the best.

But, as has just been said, the production per unit of land
varies with the quality of the land itself much more than
the production per man varies with the quality of the men.
It is therefore necessary to find some method of equalizing
the units of land as regards their quality. This may be
done by estimating the value of the landowners’ capital in
land and its equipment. The records for these farms do not
include valuations of the land and its permanent equipment,
but reasonable estimates may be obtained by capitalizing
the rents at twenty years’ purchase. If this is done the
following comparison of production per unit of land and
per unit of landowners’ capital will be obtained.

In this Table the variations in the rate of production per
£1,000 of landowner’s capital are much smaller than those
in the rate per 100 acres of land, as shown in Table X XVII,
and it is clear that some of the errors due to differences in
the quality of land have been reduced by the assessment
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of the productive capacity of the land and its permanent
equipment on the basis of its capital value.

TABLE XXVIII

Totals. . Net Quiput.
o Per £1,000 of
Capital Per 100 acres Landowner’s
Farm. Aereage, Rent. Value. of land. Capital.
Acres. £ £ | £ £
A 965 785 15,700 696 421 -
B 196-5 254 5,080 6o4 270
C 88-5 100 2,000 842 373
b 371 808 17,960 1,405 290
E 323 365 7,300 551 244
1,944 2,402 48,040 | 814 329

But whether area, or a certain amount of capital value
of land and equipment, be taken ag the unit for measure-
ment of production, the standard provided is quite inade-
quate for the purpose of estimating the productive efficiency
of the organization ; and this is still the case even if the
standard per unit of land or landed capital be combined
with the standard per. man, for the calculation takes no
account of the amount of farmers’ capital used in produetion.

The following Table shows the rate of output for all the
standards which have been mentioned, and also the rate
per unit of farmers’ capital. The total figures are shown
only in the case of farmers’ capital, as other totals have
been shown already in the Tables above.

TABLE XXIX
Net Output per Unit.
Lebour. Landowner. Farmer.
Per Per £1,000 | Per £1,000 |Farmers® Capital.
100 acres  Landowner’'s | Farmer's Per
Farm. | Per Man. FLand. Capital. Capital. Totel Aere,
£ £ £ £ £ £
A 292 698 421 695 9,660 10-0
B 213 694 270 607 2,250 11:45
C 201 842 373 373 2,000 22.6
D 307 1,405 200 1,438 3,623 9-76
E 356 551 244 247 7,200 22.20
Average 287 814 329 640 24,733 12-72

From this Table the efficiency of the farm organization
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in the use of the primary factors in production may be
judged by any one of the four standards. But the fallacy
of any single standard when a general view is required will
be seen quite clearly if tho Table is studied. Thus, judged
by the standard per man, Farm E gives the best results,
whilst by that of the yield per unit of farmer’s or land-
owner’s capital it gives the worst. Nor is it clear from this
Table which farm gives the best results throughout. At
the same time it is true that if on any occasion, or at any
place, one of the factors were exceedingly scarce and valu-
able, and great economy in use had to be considered, such
a Table would prove to be a useful guide to the right
organization of farm production in that it would indicate
the results that might be expected from combinations of
the factors of production in various quantities. It isrealized,
of course, that a much larger number of records would be
required before definite conclusions could be obtained, but
the present purpose is to indicate methods only.

However, as there may be at any time considerable
difference in opinion as to which factor should be used most
economically, and as no factor can be entirely eliminated, it
is necessary to find some method of combining all the
factors and of judging by a single standard. This can be
obtained by stating the quantity of each factor used in the
production of a given amount of net output on any number
of farms or of farming systems. For this purpose the mere
unit of land must not be used, and the land and its per-
manent equipment must be quoted in terms of its capital
value.

TABLE XXX
QGuantity of Landowner's Capilal, Farmer's
Capital, and Labour required to produce
£1,000 of value of Net Qutput.
Landowner’s Farmer's Labour

Farm. Capital. Capitel, Men.

£ £ £
A 2,337 1,438 3-42
B 3,718 1,647 4-69
C 2,681 2,681 4-95
D 3,445 695 3-26
E 4,101 4,045 2.81
Average 3,036 1,663 3-48
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By reducing the contents of this Table to similar form,
indicating the differences in numerical quantity without
reference to the character of the factors, it is possible to
show the variations in their total combination, and to make
some comparisons of the results. The amounts of the three
factors used by Farm A in the production of net output
are taken as the unit of comparison.

TABLE XXXI
| Landowner's  Farmer’s Total Net.
Farm | Capttal. Caprial. Labour. Combination.  Output.

£
A 1 1 1 3-0 1,000
B 1-58 1-14 1-36 4-08 1,000
C 1-15 1-86 1-44 4:45 1,000
D 1-47 0-48 0-95 2-90 1,000
E 1.75 2-81 0-82 5-38 1,000

On the whole Farm A gives the best result, for although
Farm D requires less of the total factors to produce the
amount of net output, it is almost certain that better results
would be obtainable on this farm if the farmer’s capital
were slightly increased, for the capital equipment furnished
by the farmer is too low in proportion to the quality of
the land and the amount of labour used. On the other
hand, in the case of E the amount of labour might be
increased with advantageous results. B could probably be
better organized if a little more of labour and of farmer’s
capital were applied to the land. But in the case of C, the
results would be better if the labour and farmer’s capital
were spread over a little more land.

With more numerous records it would almost certainly
be possible to estimate the best quantitative combination
of the factors of production on land of known character for
given systems of farming, and it would be quite easy to
assess the value-producing capacity (as shown by the value
of net output) of different combinations of land, labour,
and capital as used in different systems of farming.

It should be added that throughout this study no atten-
tion has been paid to the quantity of food or other materials
produced, for it is assumed that under normal conditions
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the market value of the materials expresses their real value
to the whole body of consumers.

2. THE S1ZE OF AGRICULTURAL HoOLDINGS IN
RELATION TO EFFICIENCY

Much controversy has centred round the question of what
is the most economical unit of land for farm production,
and it must be obvious that there can be no absolute answer
to it. The quality of the land in certain cases, and market,
transport, and climatic conditions in many more, make it
impossible to determine even within wide limits the size of
the holding on which the principal factors of production
can be employed with maximum effect. Within similar
arcas, however, and in limited districts much work can and
should be done to collect evidence on this point for the
information of those concerned with the administration of
land. Comparisons of the results of farming large areas and
smaller ones have not infrequently been made, but most if
not all of them are unsatisfactory in that they are based
as a rule on a comparison of the yield per acre only, instead
of on a comparison of the results of the application of all
the factors of production, and the fallacy of this system of
measurement has already been shown (see Tables XXVII
and XXVIII). Moreover, no regard is had to the fact that in
many areas there has been a tendency to select the best
land for the smaller farms and to organize the management
of less productive soils in larger areas. Thus, comparisons
of productivity based on unit areas are faulty in two
Ways.

To determine the most productive farming unit in any
area the method to be pursued must be, first, to sclect
farms under similar economic and soil conditions ; second,
to group them according to their extent ; third, to collect
the statistical data necessary for a comparison of their
economic results to be made. An inquiry of this nature
was undertaken in a Welsh county recently, and although
the statistical data is not sufficiently complete to allow of
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a full test being made (for the difficulty of obtaining a full
valuation of the farmers’ capital in cvery case owing to the
lack of proper books of account prevents the measure-
ment of efficiency according to the method described
above), the results have considerable value as an illustra-
tion of method and of a line of investigation well worthy
of pursuit.

The total arca investigated was 9,390 acres divided into
fifty-two farms of various sizes, and the conditions through-
out were sufficiently uniform to admit of comparisons being
made—in fact, the arca was selected for this reason. The
farms were classified into five groups according to acreage,
and particulars were obtained on each holding of the acre-
age, percentage of arable land, altitude, rent, number of
men employed, and the total sales. To complete the data
particulars should have been obtained of the farmers’ capital
invested, and of the purchases and other expenses, but in
the great majority of cases nothing in the shape of book-
keeping was attempted on the farms, so that this informa-
tion, essential to a complete investigation, could not be got.
The figures serve, however, to illustrate a line of inquiry
which should have important results if carried out more
fully with the aid of systematic book-keeping.

The results obtained from this partial investigation are,
however, not without interest. The figures collected from
each farm have been thrown together and averaged accord-

ing to the acreage grouping, and the results are given in
the following Table.

TABLE XXXII
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It will be noted that the conditions under which the
farming 18 carried on in the various groups show no matcrial
differences as between one group and another, except in the
matter of area. There is a tendency for rent to fall as
the size of the holdings increases, but it is not pronounced,
and in onc case (Group IV) the percentage of grass-land to
arable land is considerably higher than in the rest; but
considering the variations which must be expected in the
conditions prevailing over any area of fifteen square miles
in extent, it may be claimed that in respect of altitude,
quality of land and proportion of arable to grass the holdings
in these five groups are fairly comparable.

In general the results show very clearly that employment
and production vary inversely with the size of the holding,
but that the production per man employed varies directly
with the size of the holding. In the absence of the further
statistical data required the results cannot be taken as
conclusive, but it is probable that the fuller examination
of the farms would confirm these results. If so, they sum-
marize the whole case both for and against the large farm
as opposed to the small holding, for whereas the former
makes possible a bigger reward to the workers in the
industry, the latter provides a larger volume of employment
and produces a greater value in products. Obviously no
such generalization can be made from this example, which
is introduced only to show a method by which to apply
agricultural costings to the study of an important problem
in agricultural economics,

3. Tue RErLaTioN oF LaBour Cosr To EARNINGS
AND TO THE CoSsT OF LIVING

The data which only accounts can furnish would throw
much light upon labour problems, and much controversy
would have been obviated during the past few years if
farmers could have brought evidence of this nature to bear
upon their dircussions with the representatives of labour.
The question here is less one of method than of the utiliza-
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tion of the results of ordinary book-keeping processes, and
the accounts of a large farm in the east midlands have been
taken to test the effect of the rise in wages on the efficiency

GRAPHIV. The Relation of Wages and Earn-
ings to the Cost of Liiving,1013/14 to 1010/20.
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of the worker and of the management. It is contended by
many that a low standard of remuneration results in a low
standard of output, and it was the dictum of a great con-
tractor that ‘all labour costs the same’. On the other
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hand, a half-stoked engine cannot run at full speed, and
low wage-rates do nothing to stimulate the management to
make the most effective use of labour.

In the graph (opposite) a comparison is made between the
rise in total wages and the rise in earnings per man during
the years 1913-14 to 1919-20. If higher wages induce
better work, or more efficient management of labour, the
curve for ‘total wages’ should rise less sharply than the
curve for ‘ earnings per man ’, but in this respect the results
on the farm in question are negative, for the two curves
follow each other very closely throughout the seven-year
period. Perhaps the chief interest in the graph lies in the
fact that the rise in the labour bill and the rise in the carnings
per man were identical during the period that wage-rates
were fixed by the play of the market, and that the influence
of the Orders of the Agricultural Wages Board on the farm
in question was to reduce the efficiency either of labour or
of the direction of labour. This effect as measured by
figures is, however, so slight as to be negligible, and it is
common knowledge that there were other factors in the
labour situation during the years 1916-19 which would
more than account for the slight differences indicated in
the graph. The curve introduced to show the rise in the
cost of living indicates a very close correspondence between
the changes in wages and in the cost of living.!

4. THE DIsTRIBUTION OF THE NET RETURNS OF FARMING

In the Final Report on the First Census of Production of
the United Kingdom (1907)* a calculation is made of the
value of the net output per head of persons employed in
the industries reviewed. This net output is ascertained by
deducting the cost of materials at the works from the value
of the output at the works, and the difference constitutes
for any industry the fund from which wages, salaries, rent,
royalties, rates, taxes, depreciation, advertisement, and sales
expenses, and all other similar charges have to be defrayed

 The curve for the cost of living is plotted from the figures published in
the Labour Guzette * Cd. 6320,
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as well as profits. The same basis of calculation was adopted
in the Report of the Board of Agriculture and Fisheries on
the Agricultural Output of Great Britain ! made in connexion
with the Census of Production Act, 1906. In applying this
measure of net output to the agricultural industry the
method is to value the farmer’s capital at the beginning
of the year and to add to this figure all live and dead stock
bought during the year, foods, manures, tradesmen’s bills,
on-cost and establishment charges, &e., and to deduct the
total from the sales during the year added to the valuation
of the farmer’s capital at the end of the year. TFigures
collected in this way from a sufficient number of farm
accounts would not only afford valuable evidence of the
comparative productivity of the industry, but also would
assist in the regulation of wages by an examination of the
distribution of the net output between the three interests
concerned—namely, the return received by the landlord on
his capital, that received by the farmer as a return on his
capital and for his own remuneration, and that received by
the workers as a reward for their labour. Only in the case
of the workers is this share of the net output available as
net income. The landlord has to incur a considerable
expenditure upon the farm in the way of repairs and main-
tenance, and this must come out of his share of the net
output. From an inquiry conducted by the Land Agents’
Society in the year 1909, it appeared that about 30 per cent.
of the rent received by the landlord is expended by him
in repairs, insurance, management, and similar payments
necessary to maintain the property in a condition to produce
the rent.2 The farmer, too, may have certain expenses to
meet not covered by those deducted in arriving at the net
output, and his share of this figure has also to cover some
rate of interest on his working capital besides the reward
due to him for the exercise of his managerial functions.
Thus, in considering the distribution of the profits of agri-

' Cd. 6277,
? The figure is the average expenditure on 224 estates extending to some
2,000,000 acres. Sce Jowrnal of the Land Agents’ Society, viii. 214 (1909).
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culture between tho three interests concerned, it is necessary
to distinguish between net output as defined in the Census
of Production and what may be termed the met refurns.
The net returns are ascertained by deducting from the net
output any additional expenses of the business not already
allowed for ; a sum representing about 7 per cent. interest
on the farmer’s capital (this figure being based on current
rates for moncy), and one-third of the amount of the rent.

GRAPH V. The Distribution of the Net
Returns of Farming. |
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Figures collected prior to the War go to show that about
40 per cent. of the net returns went to the farmer, the same
proportion to the workers, and about 20 per cent. to the
landlord, and the variations from these average figures in
individual cases were comparatively slight, even under
widely diversified conditions as to localities and types of
farming. It may not be without interest to examine the
effect which changes in wages and prices have had on the
distribution of net returns since 1914. The figures used for
the construction of the graph shown here are those of the
east midlands farm already referred to, and the starting



112 SECONDARY RESULTS

point (100) represents the proportion of the total net returns
received by each interest in the year 1913-14.

1f the rise in the value of the total net returns during
the years 1914-15 to 1919-20 had been shared in the same
proportion as previously by all three interests, the graph
would consist of a straight ‘ curve’ following the 100 line,
whilst if there had been any changes in the relative shares
received these would be indicated by variations above or
below this line. It is of interest to note that the increase
in the value of the net returns went almost entirely to the
farmer until the setting up of the Agricultural Wages Board,
and that the effect of the Orders of the Board was to restore
the workers’ share in the distribution practically to its pre-
War proportion of the total net returns. Thus, the position
at the close of the year 191920 was that the landlord had
received no share of the increased prosperity of agriculture,
the worker had received a share about the same as that
previously received from the industry, and the farmer had
received an increase proportionate to his former share plus
the amount which would have gone to the landlord had the
same rate of distribution continued. The figures show that
wages and rents, particularly the latter, adjust themselves
but slowly to changing conditions in the results of farming
business, and incidentally they may afford some con-
solation to the Appointed Members of the Agricultural
Wages Board.

The four examples given above are included for the
purpose of indicating the value of farm accounts and records
of every kind in the study of the economic problems of the
agricultural industry, and to suggest methods for their use.
More data of this kind are urgently needed ; in fact, it may
be asserted that the divergencies of opinion on many matters
of importance in the organization of agriculture, as well as
the difficulty of arriving at a reasoned national policy, are
due almost entirely to the lack of statistical information,
particularly such as can best be obtained by scientific
book-keeping.
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AN ALTERNATIVE BASIS FOR COST
DETERMINATION

ONE of the obstacles in the way of the general adoption
of costing as an aid to farm management is the amount of
clerical labour involved, and as it is true that any system
of departmental accounting is bound to entail a good deal of
detail work, it is the more necessary to explore every possible
short cut through the present methods, and to consider
changes of method which may lead to useful results at less
effort and expense. Brief reference to one suggestion to
this end has already been made (see p. 52, ante).

It is not suggested, at this stage, that any appreciable
amount of labour can be saved in the actual recording of
labour, &c., at the farmers’ end ; indeed there are strong
arguments in favour of a system of still greater detail in
the collection of data, particularly as to the time of the
stockmen, but certain alternative methods are here put
forward which, if found satisfactory after a test in practice,
should result in the saving of a great deal of labour without
sacrificing any part of the measure of accuracy achieved
under the present methods.

Under the system described in this volume, which is the
one in general use, the cost of any crop is got by allocating
manual labour, horse labour, manures applied, &c., in the
first instance, to the various fields under the crop, together
with such details as would enable the responsible accountant
to arrive at a net cost after deducting any beneficial cultiva-
tions, manurial residues, &c., not strictly chargeable against
the particular crop. This method is usually followed, in
the case of corn crops, as far as the harvest, after which

such additional costs as thatching, threshing, and delivering
2471 H
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are more easily recorded in the crop account—to which the
net costs on the various fields up to harvesting have been
transferred. Taking the case of a farm of 500 acres divided,
say, into forty fields, the multiplicity of accounts involved
under this system is easily imagined.

It is fairly obvious that apart from the actual recording
of time, materials, &c., the main part of the clerical labour
necessitated under such a costing scheme is employed in
allocating the manual and horse labour to the various fields,
for the apportionment of labour on live-stock is a much
simpler matter, and it is now suggested that if the time
spent by men and horses on the land were allocated in the
first instance to the various farming opecrations, such as
ploughing, cultivating, rolling, harrowing, &c., instead of to
the fields, the saving in clerical work would be enormous.
In addition, a new and more accurate basis would be
afforded for the distribution of implement depreciation and
repairs, and the total cost of each of the various operations
performed on the farm arrived at in this way could then
be spread over the various crops according to a record of
cultivations carried out on each. Such a record is not
uncommonly kept, and it would, of course, be absolutely
necessary, and care would necd to be exercised in the case
of double cultivations for cleaning purposes, or of re-sowing
after the failure of a crop, but these sateguards are needed
equally under present methods of costing.

The method might possibly lead to slight inaccuracies in
particular cases, but a survey of the position suggests that
even if the cost of ploughing or harvesting two equal areas
on any farm varied to any appreciable extent, such varia-
tion would be due largely to temporary conditions—such
as a break in the weather—and that to average the costs
of cultivations over the whole farm would not upset con-
clusions in the long run. It might be desirable in certain
cases to be able to compare the costs of similar cultivations,
manurings, &c., as between one field and another, but
remembering that it is impossible to distribute Rent, or
Cleaning Costs, or Manurial Residues except on an arbitrary
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basis, it may be argued that greater accuracy than would
be afforded by averaging the various cultivations and labour
costs is unnecessary.

This method of costing by operations instead of by direct
apportionment of manual and horse labour has not yet been
tested in practice, but the points in its favour seem to be
sufficient, prima facie, to justify a trial,



APPENDIX II

BIBLIOGRAPHY
PAGE
I. CosTING AND ACCOUNTS IV. LIVESTOCE
(a) General . . 116
{(b) Valuation .119 Y. DAIRYING .
II. FARM MANAGEMENT VL. FORESTRY .
{a)} General . . 120
(b) Land . . .o124 VII. LaBOUR
II1. Foop PrODUCTION VIIL. DRAINAGE .
{a) General . . 124
{) Crops . . .27 1X. PERIODICALS

(Abbreviation : E. 8. R. = Experiment Station Record (U.S.A.}.)

I. COSTING AND ACCOUNTS

(@) General

PAGK
130

132
136
136
137
137

Avox. Formulae for calculating interest on farm equipment. U.8. Dept.
of Agriculture, Office of Secretary, Circular 53 (1915),
—— Agricultural book-keeping in Austria. Osterveichische Agrarzeitunyg,

No. 6, year iv, p. 65.

—— Economics of Agriculture, Institute for the study of the, in Great
Britain. Jowrnal of the Board of Agriculiure, vol, xviii, No. 12, p. 1029.

London, March, 1912.

Farm cost accounts at the Ontario agricultural experiment farm.

Annual Report, Ontario Agricultural College and Experiment Farm,

No. 42 (1918), pp. 21-9.

—— Farm diary. E, 8. R., vol. xxxix, p, 496.

Book-keeping competition for small and medium-sized farms in East

Prussia. Georgine, Land- und Forstwirtschaftliche Zeitung, year vii,

No. 40, Konigsberg, May, 1914.
Farming accounts. Cost of production.

Agriculture, p. 1077, February, 1917,
—— Small farmers in East Prussia, prizes for book-keeping by. Georgine,

Konigsherg, March 2, 1912,

Journal of the Board of

—— Swiss Agriculture, Investigations into the returns of, during the year
1913-14. Annuaire agricole de la Suisse, year xvi, pp. 98-258, Berne,

1915.



BIBLIOGRAPHY 117

AvoN. Farm economics in Austria, Accountants’ offices for the study of.
Communication by the Chev, de Pozzi, Delegate to the International
Institute of Agriculture.

—— The value of farm book-keeping and cost accounting. Journal of fhe
Board of Agriculture, October, 1919, p. 708.

BackMayR-Hepa, I, The most favourable time for the yearly closing of
farm accounts. Monatshefte fiir Landwirischaft, year vi, pp. 161-73,
Vienna, June, 1913.

Barr, J. 8. Value of records to the farmer. U.8. Department of Agriculture
Year-Book, 1917.

Berser, F. C. Cost accounting for fertilizer manufacturers. Journul of
Aecountancy, March, 1915.

BEXELL, J. A., and NicHors, F. G. Principles of book-keeping and farm
accounts. E. 8. R., vol. xxxii, p. 494.

Boss, A. See Warrenw, G. F.

BriNkMANN, THEODOR. (Some considerations on the chapter of) * Capital
and Cost of Rural Structures’. Fiklings Landw. Zeitung, 60. Jahrg.,
Heft 21, pp. 721-52, Stuttgart, No. 1911,

CurriER, E. L. Farm records and accounts. Montana Station Cireular,
No. 43 (1915).

DETWILEE, S. B. A practical system of logging cost accounting. IForesiry
Quarterly (U.S.AL), 13 (1915), No. 1.

Drixon, H. M, See TroMsonN, E. H.

FosTER, L. ¥. Farm costing. Journal of the Board of Agriculture, May,
1918.

Fuxg, W. C. Farm household accounts. U.S. Department of Agriculture,
Farmers’ Bulletin, No. 964 (1918).

GopDARD, CHARLOTTE P. Some experiences in farm accounting. U.S.
Dept. of Agriculture, Farmers’ Bulletin, No, 572, 1914,

GrEEN, R. M., and Woob, D. C. How to keep farm accounts. Missouri
Staiion Circular, No. 84, 1918.

Gurrroy, CH, An example of agricultural book-keeping on the card
system. Journal d’'Agricullure pratique, year 1xxviii, vol. 1, No. 1,
pp. 13-16, Paris, January, 1914,

GUNGERICH. Statistical data on the economy of the farms belonging to
the Co-operative Book-keeping Association of Konigsberg in Prussia,
Georgine, Land. und Forstwirlschafiliche Zeitung, year vii, No. 51,
p- 437 ; No. 53, pp. 453-4, Konigsberg, June and July, 1914.

~—— The net returns of farms connected with the Book-keeping Associa-
tion at Konigsberg in Prussia. Ibid., year vi, No. 45, pp. 338-9,
June, 1913,

—— See HEUMANN,

HevMax~ and GurGERICH, Statistics of the Agricultural Book-keeping
Co-operative Society. Georgine, Land-wnd Forstwirtschaf'liche Zeitung,
November 20 and 25, Konigsberg, March 9 and 28, 1912.



118 BIBLIOGRAPHY

HuMpHREY, J. R., and KErr, W. H. A system of accounts for farmers’
co-operative elevators. U.S. Depl. of Agriculiure Bulletin, No, 236
(1915).

—— A system of accounts for primary grain elevators. Ibid, No. 362
(1916).

—— A gsystem of accounts for livestock shipping associations. Tbid.
No. 403 (1916).

KEaNE, Str JorN. The determination of farm costs. Journal of the Bonrd
of Agriculture, Deceinber, 1919, p. 891.

Kerr, W. H. Seec HuMPHREY, J. R.

Keyser, A, Farm costs on the Colorado Agricultural College Farm.
Colorado Station Bulletin, No. 203 (1914).

Korren, VoN. Principles of exact investigations in agriculture. Archiv
Sfiir exakte Wirtschaftsforschung, Supplement 13, 88 pp., Jena,
1914.

KrackE, E. A. Uniform cost accounting for milk distributors. Journal of
Accountancy, No, 24, 1917,

Lapp, C. E. A system of farm cost accounting. U.S. Dept. of Agricullure,
Farmers’ Bulletin, No. 572 (1914),

LaAMBERGER, B. The problem of double-entry book-keeping. Bestrige zu
den Problemen der doppelten landwirtschaftlichen Buchfiihrung. Diss.
Untv. Giessen, 1913.

LANGENBECE, E. Some figures obtained for use in the estimation of crops.
Mitteslungen der Deutschen Landwirtschafts-Gesellschaft, Stick 43,

Jahrgang 1911.

Some results of the Agricultural Book-keeping Bureau of the

German Agricultural Society. Arbeiten der Deulschen Landwirt-

schafts- Gesellschaft, Heit 180, pp. 1-64, Berlin, 1911.

Laur, ErNsT. Basis for international statistics of agricultural book-
keeping. Internctional Institute of Agriculture, Monthly Bulletin of
Agricultural Intelligence and Plunt Diseases, February, 1914,

Looss, A, Farm accounts, Wintering lambs on turnips. Journal of the
Board of Agriculture, September, 1917. '

MarenNcHI, E. The method of determining the cost of production of
agricultural products. L’Itelia agricola, year liii, No. 8 (1916).

Nicuors, F, G. See BexeLr, J. A,

OrwIN, C. 8. The determination of the cost of production. Journal of the

Board of Agriculture, vol. xxi, No. 3, pp. 193-201, June, 1914,

Farm accounts. Cambridge University Press, 209 pp., Cambridge,

1914,

OSTERMAYER, ADOLF. The organization of team work acogrding to the
results of book-keeping and to net returns. Milteilungen der land-
wiartschafilichen Lehrkanzeln der k.k. Hochschule fir Bodenkultur in
Wien, vol. ii, part 3, pp. 411-31, Vienna, 1914.

ScoviLL, H. T. Farm accounting. E. S. R., vol. xxxix, p, 496.




BIBLIOGRAPHY 119

STEIGER. Book-keeping results. Five-year averages obtained at the
Accountants’ Office of the German Agricultural Society. Arbeiten der
Deutschen Landwirischafts-Gesellschaft, part 225, pp. 87 and 4 tables,
Berlin, 1914,

SwISS PEasaNTs’ SECRETARIAT, THE. The income derived from agri-
culture in Switzerland in the year 1909-10. Report of the Peasants’
Secretariat to the Swiss Federal Department of Agriculture, pp. 1-148,
Berne, 1911.

TANNER, C. The amortization of the capital in buildings in Swiss agri-
culture. Archiv fiir exakte Wirtschaftsforschung, vol. v, parts 3 and 4,
pp- 530-83, Jena, 1913.

—— Determination of the capitalization value of agricultural estates and
lands. Landwirtschaftliches Jahrbuch der Schweiz, year xxviii, part 5,
pp. 549-732, Berne, 1914,

TAssINART, G. A Métayer’s family in Chianti (Tuscany). A#i della Eeale
Accademia Economico-Agraria dei Georgofili di Firenze, series 5, vol. xi,
No. 4, pp. 283-310, Fircnze, 1914,

TayrLor, H. C. Methods applicable to the study of economic problems in
agriculture. Unzversity of Wisconsin, Agricultural Experiment Station
Bulletin, No. 16, Madison, Wisconsin, 1912,

Tuomson, E. H. The useof a diary for farm accounts. Ibid. No.782(1917).

—— and Dixox, H. M. A method of analysing the farm business.
U.8. Dept. of Agriculture, Farmers’ Bulletin, No. 661 (1915).

WARREN, G. F., and Boss, A,, &c. Report of Committee appointed by the
Secrotary of Agriculture to consider plan of organization and scope
of work, and projects for the office of farm management, and methods
of procedure in making cost of production studies. U.§. Dept. of
Agriculture, Office of Secretary, Circular No. 132, 1919.

Woop, D, C, Sce GREEN, R. M.

Wyrtie, JaMes. Cost accounts on a fruit farm. Scoftish Journal of

Agriculture, July, 1918,

Farm valuations for book-keeping purposes. Journal of (he Bourd of

o Agriculture, vol. xxii, No. 12, March, 1916,

— — Determination of the cost of production of farm crops. Jouwrnal of the
Board of Agriculture, July, 1917, p. 403.

(b) Valuation

Anon, Inquiry into the most usual depreciation rates for agricultural
valuation, in Minnesota, U.S.A. Farm Tmplemené News, vol. xxxii,
No. 22, p. 18, Chicago, June 1, 1916,

— Farming in Blue Grass Region. U.S. Dept. of Agriculture Bulletin,
No. 482, October, 1917.

—— Utilization of profits made by Swiss peasants. Archiv fir exakie
Wirtschaftsforschung, vol. viii (1917).

— — Profits in farming on irrigated aveas. MMontana Agricultural Experi-
ment Station Bulletin, No.i111 (1916).




120 BIBLIOGRAPHY

Axox. Farm management studies in Eastern Nebraska. Ncbraska Agri-
cultural Experiment Station Bulletin, No. 157 (1916).

-—— The farmer’s income. U.S. Dept. of Agriculture, Farmers' Bulleiin,
No. 746 (1916).

~—— Missouri farms, Cost of production on. Missouri Agricultural Experi-
ment Station Bulletin, No, 125, 1913.

——— Moravian peasant farmers, The privato economic conditions of.
Zentralblatt fiir Landwirtschaft, year xciii, No. 22, pp. 253-5, Brimn,

November, 1913.

A study of farm equipment. Ohio Agricultural Experiment Station
Bulletin, No. 227 {1911).

—— Summary of farm management survey. Iowa Staiion Report (1917).

—— Farm Economics in Austria, Accountants’ Offices for the study of.

Communication by the Chev. de Pozzi, Delegate of Austria to the

International Institute of Agriculture.

Farm Management Association, The American. Reports of the Firsi

and Second Annual Meetings.

Arp, F. Farm profits and factors influencing farm profits on 284 general
farms and 75 dairy farms in Monmouth Co., New Jersey. New Jersey
Stations Bulletin, No. 312 (1917).

ArvoLp, J. H. A study of farming in South-Western Kentucky. U.S.
Dept. of Agriculture Bulletin, No. 713 {1918).

BupEe, A. Intermediate valuation of ‘not marketable’ produce of the
farm in agricultural book-keeping. Archivfiir Wirtschaftsforschung,ii,
complementary part, pp. 101-64, Jena, 1913.

Caiercr, R. A critical study of the methods of valuation. Annali della
Societd degli Architetti Italiant, year xxx, part 16, pp. 302-4, &c., Rome,
1915.

PrEIFFER. Valuation of feeding stuffs. Infernational Review of the Science
and Practice of Agriculture, March, 1917 (No. 251).

SERPIERI, A, Method of valuation of real estate, Part II. Its application
to agriculture and forest valuations, International Review of the
Science and Practice of Agriculture, January and December, 1917
(No. 83).

WyLLIE, J. Farm valuations for book-keeping purposes. Journal of the
Board of Agriculture, vol. xxii, No. 12, pp. 1215-28, London, March,
1916.

II. FARM MANAGEMENT
(a) General

AxoN. Report of the Committee on production of the New York State
Food Investigating Commission, 1913. E. 8. R, vol. xxxiii, p. 694,

—— Agricultural surveys. Cornell Agriculiural Experiment Station
Bulletin, No. 344 (1914).



BIBLIOGRAPHY 121

AvNoN. Farm management in the Gallatin Valley. Montana Agricultural
Experiment Station, No. 97 (1914).

—— The relation between yields and prices, Illinois Agricultural
Ezxzperiment Station Circular, No. 177 (1914).

—— Profits in farming on irrigated areas in Utah Lake Valley. U.S.
Dept. of Agriculture Bulletin, No. 117 (1914).

—— An agricultural survey of Brooke County. West Virginia Agricul-
tural Experiment Station Bulletin, No. 153 (1915).

—— Size of farm business, Missouri Agricultural Experiment Station
Bulletin, No. 140 (1916).

—— Farm management investigations in the U.8. Report of Commission
on Investigations, 1017.

BarroNn, J. H. See Burrrrr, M. C.

BenToN, A. H, See Boss, A.

BoogEer, W. H. See Tavror, H. C.

Boss, A, BextoN, A. H, and CaLvert, W. C. A farm management
study in South Eastern Minnesota. Minnesota Station Bulletin,
No. 172 (1917).

Boss, A. See Havs, W. M.

Burritr, M. C., and Barrown, J. H. An example of successful farm
management in southern New York, U.8. Dept. of Agriculture
Bulletin, No. 32, pp. 24, Fig. 5.

CaLverT, W. C. See Boss, A.

CarvER, T. N. See Tayror, H. C.

Cowror, L. G. Farm management and farm profits on irrigated land in
the Provo Area {Utah Lake Valley), U.S.A. U.8. Dept. of Agricul-
ture Bulletin, No. 582 (1918).

Coorer, T, See Havs., W. M.

Dixon, H. M. See Tunomsox, E. H.

Dixon, H. M., and HawrrorRNE, H. W. An economie study of farming
in Sumter County, Georgia. U.S8. Dept. of Agriculture Bulletin,
No. 492 (1917).

Ernst, Hamza. Increase of yield of soil in the Alpine regions of Salzburg,
Austria, Wiener Landwirtschafiliche Zeitschrift, No. 52, pp. 407-9,
Vienna, June 30, 1915,

Foarp, W. E. See Jounson, O. R.

Giaanoni, C. Cost of work in farming. Agronoinia, year iv, No. 19,
Pp. 273-86, Buenos Ayres, August, 1913,

GranaMm, . K, See Tavror, H. C.

GreeN, R. M. Sec Jounsox, O, R.

GunN, R. V. See Or1i1s, D. H.

GUTKNECHT, PauL. Studies on the technical organization of agriculture
a8 carried on in Border and the adjoining districts under the influence
of intensive cultivation of hoed erops. Berlin, pp. 1-84.

HawTHORNE, H, W. SeesDixon, H. M.



122 BIBLIOGRAPHY

Hawtaorxg, H. H. A five-year farm management survey in Palmer
township, Washington County, Ohio, 1912-16. U.8. Dept. of
Agriculiure Bulletin, No. 716 (1918).

Havs, W. M., Boss, A., Wison, A, D,, and Coorer, T. Farm manago-
ment investigations in the United States. U.8. Dept. of Agriculture,
Bureau of Plant Industry Bulletin, No. 236, Washington, April 15,
1912.

HeDRICK, W. 0. See Tavror, H. C.

Hirrincer, R. See Tavror, H, C.

HumpurEY, H. N. Cost of fencing farms in the North Central States,
U.8. Dept. of Agriculiure Bulletin, No. 321 (1916).

Jonwsow, O. R., and Foarp, W. E. The cost of production on Missouri
farms. Missours Station Bulletin, No. 125 (1915),

—— and GrEEN, R. M. Farm management (in Missouri). Missour:

Station Bulletin, No, 147 {1917),

Farm management investigations in Missouri. Missour: Station

Bulletin, No. 151 (1917).

Kieiv, J. Investigation of the management, organization, and prefitable-
ness of a large farm in the black earth region of Volhynia. M,
Landw. Inst., Breslau, T (1914).

KorreN, W. voN. Principles of exact investigation in agriculture. Archiv
Siir exakie Wirtschaftsforschung, Supplement No. 3 (1914).

Lapraup, M. Value of records in agriculture. Ann. Sci. Agron. 4, ser. 3
(1914).

LAUDER, ALEXANDER., The intensive cultivation of small farms and the
costs of crop production. Scottish Journal of Agriculture, vol. i, No. 2,
April, 1918.

Laur, ErnsT, Influence of the size of farms on their gross yield. Adrchiv
Jiir exakle Wirtschaftsforschung, vol. vii, Nos. 2 and 3, pp. 248-87,
Jena, 1916,

—— Methods adopted for judging the economic results of peasant farming.
Landwirtschaftliches Jahrbuch fir Bayern, year v, No. 2, pp. 95~113,
Munich, 1915.

—— Researches on the profits of farming in Switzerland for the year
1910-11. Rapport du Secréfariat suisse des paysans au Département
SJeédéral de I Agriculture, 1er fase., pp. 152, Berne, 1912,

LeLreLpT, R. A, The cconomics of agricultural production in South Africa.
Reprinted from South African Journal of Industries, September and
October, 1917, Industries Bulletin Series, No. 1.

LiverMorg, K. . See Warren, G, T,

Maxgscuz, H. Influence of the distance from the market on farming in
fifty Moravian farms. Osterreichische Agrarzeilung, year v, No. 7,
pp. 76-89, Vienna, March, 1914,

McBugrrIiTT. A successful New York farm, U.8, Dept. of Agriculture,
Farmers’ Bulletin, No. 454, p. 32, Washington, July 12, 1911.




BIBLIOGRAPHY 123

O’Doxwerr, 0. Better business, better farming, better living: hints from
a practical farmer to the settlers on the projects of the U.S. Reclama-
tion Service. Waskington, U.8., Reclamation Service (1918).

Orwin, C. 8. Output (nct) from agriculture and its distribution. Journal
of the Board of Agriculture, May, 1917.

OSTERMAYER, Aporr. Farming problems considered in the light of the
cost of production and net returns. Archiv fir-exakte Wirtschafts-
Jorschunyg, vol. iv, part 4, pp. 608-36.

—— Limits of profitableness of farm expenses in the peasant farms of
Moravia, Zentralblatt fiir Landwirtschaft, year xciii, No. 18, pp. 205-8,
Briinn, September, 1313,

—— The organization of team work according to the results of book-keeping
and to net returns. Mittetlungen der landwirtschaftlichen Lehrkanzeln
der k. k. Hochschule fiir Bodenkultur in Wien, vol. ii, part 3, pp. 411-31,
Vienna, 1914.

OTis, D. H. The farm as a husiness enterprise, The Couniry (entleman,
Philadelphia, June 8, 1912.

—— and Guxn, R, V., of Wisconsin College of Agriculture. The sourees
of farm profits and their relative importance. Hoard's Dairyman,
vol. li, No. 23 (1916).

PARKER, E. C. Sce Havs, W. M.

Prok, F. W, The cost of producing Minnesota farm products, 1908-12.
Minnesote Station Bulletin, No. 145 {1914).

—— The cost of living on Minnesota farms, 1905-14. Univ. of Minnesota,
Agricultural Experiment Station Bulletin, No, 162 (1916), August.
RusiNow, S, G. One-crop farming versus dairying in Wisconsin. Hoard’s

Dairyman, vol. 1, No. 13 (1915).

Scavrze, G. Giving farm labourers a personal interest in their work,
Landwirtschafiliche Jahrbiicher, vol, xlvi, No. 1, pp. 44-88, Berlin,
1914.

smite, A. G. A farm management study in Anderson County, S.C.
U.S. Dept. of Agriculture Bulletin, No. 651 (1918).

SpiLMaNN, W. J. The farmer’s income in the United States. U.S. Dept.
of Agriculture, Bureau of Plant Industry Circular, No. 132, pp. 3-7,
Washington, July, 1913.

— The work of the office of farm management. Ibid. Bulletin No. 259,

pp. 84, Washington, October, 1912,

Influence of the size of the farm upon the wages of labour in the
irrigated scetions of the United States. The Country Gentleman,
vol. Ixxx, No. 49, pp. 1832, Philadelphia, December, 1915.

Tavror, H. C. Price-fixing and tho cost of farm products. Wésconsin
Station Bulletin, No. 292 (1918).

— — Carvir, T. N., Granan, C. K., VALENTINE, J. A, HITTINGER, R,
Booxker, W. H., and HEprIck, W. 0. Farm management., dmerican
Economic Revicw 3 (19.13).




124 BIBLIOGRAPHY

TroMsON, E. H., and Dixon, H. M. A farm management survey of three
representative areas in Indiana, Illinois, and lowa. U.S. Dept. of
Agriculture Bulletin, No. 41, pp. 42, Washington, January, 1914.

—— A method of analysing the farm business. .8, Dept. of dgriculture,
Farmers® Bulletin, No, 661 (1915),

VALENTINE, J. A, See Tavrog, H. C.

WaRrrevN, G. F., Boss, A, &c. Report of Committee appointed by
Secretary of Agriculture to consider plan of organization and scope of
work, and projects for the office of farm management and methods
of procedure in making cost of production studies. U.S. Dept. of
Agriculture, Office of Secretary, Circular No. 132 (1919).

WartrUD, H. Some factors for success in farming in Wisconsin, U.8.A.
Hoard’s Dairyman, vol. xli, No. 3, pp. 97-8, Fort Atkinson, Wisconsin,
February, 1916.

WEITz, G. Silesian grazing farms. Archiv fiir exakte Wirtschaftsforschung,
Supplement xii, 255 pp., Jena, 1913.

Wuirg, O. €, ef al. Summary of results in field husbandry. Canada
Experiment Farms Bulletin, No. 75 (1914).

WiLarp, R. E. A farm management study of cotton farms of Ellis
County, Texas. U.S. Dept. of Agriculture Bulletin, No. 659 (1918).

Wnsow, A.D. See Havs, W. M.

Witson, James. Tillage versus Grawing. Irish Journal of Agriculture,
January, 1905.

WyLLig, Jas. Financial results of farming. Evidence before the Royal
Commission on Agriculture. The National Farmers’ Union, London,
1919,

(b) Land

ANoOX. An agricultural survey of Brooke County. West Virginia Agri-
cultural Experiment Station, Bulletin No. 153 (1915).

Ernst, Hamza. Increase of yield of soil in the Alpine regions of Salzburg,
Austria. Wiener Landwirtschaftliche Zeitschrift, No. 82, pp. 407-9,
Vienna, June 30, 1915.

Taomesor, M. J. Investigations in cost and methods of cleaning land.
Minnesote Station Bullelin, No. 163 (1918).

WarreN, G. F., Livermorg, K. C,, ef al. An agricultural survey of
Tompkins County, New York. New York Cornell Station Bulletin,
No. 295, pp. 385-569.

III. FOOD PRODUCTION
(a) General

Axox. Crew work—Costs and returns in commercial orcharding in West
Virginia. U.S. Dept. of Agriculture Bulletin, No. 29 (1913),

—— Some figures on the cost of bringing orchards into bearing. Monthly
Bulletin Com. Hort., California, No. 5 (1916).



BIBLIOGRAPHY 125

ANo~. Tobacco-growing in Ireland. Irish Journal of Agriculiure, No. 14
(1914).

—— Cost of producing grapes. Farmers’ Advocate, vol. xlvi, No. 942,
pp. 1606-7, London, Canada, September 28, 1911.

Amos, A., and OLpERsHaw, A. Silage in East Anglia, Preliminary
inquiry into cost of production of. Journal of the Board of Agri-
culture, July, 1916,

AvuchTER, E. C. An apple-orchard survey of Berkeley County, West
Virginia Station Bulletin, No. 151 (1915).

Burritr, M. C. Cost of an apple-orchard to bearing age. Rural New
Yorker 73 (1914), Nos. 4245, p. 344 ; 4246, p. 406 ; 4247, p. 468.
Evrvs, M. What doesit cost to grow a barrel of apples ¢ E. 8. R., vol. xxxiii,

p- 439.

Evaxns, H. A. The cost of establishing an orchard. The cultivation of the
apple in Tasmania. Hobart, 1914.

Foarp, W. E. See Jomwnson, 0. R.

GARDNER, A. K. The cost of producing apples in Maine in 1914. Maine
Dept, of Agriculture Bulletin, No, 14 (1915).

GREENE, L. An apple-orchard survey of Mills County. Iowa Station
Bulletin, No. 153 (1914).

HavbpEN, C.J. Cost of a peach-orchard. Counfry Gentleman, No, 81 (1916),

Havs, W. M., and PAarkER, E. C. The cost of producing farm products
(methods of investigation and costs of growing Minnesota yield crops).
U.8. Dept. of Agriculture, Bureau of Statistics Bulletin, No. 48, pp. 86,
Washington, 1906,

Heprick, U. P. Ten years’ profit from an apple orchard. New York
Agricultural Experiment Station Bulletin, No, 376, pp. 81-99, Geneva,
New York, 1914.

JornsoN, O. R,, and Foarp, W. E. The cost of production on Missouri
Farms, Missouri Statvon Bulletin, No. 125 (1915).

Lewis, C., and VicRERs, H. A. Economics of apple orcharding in the
Pacific North-west, Oregon Agricultural College Experiment Station,
Bulletin, No. 132, pp. 104, June, 1915.

MarENGHI, E. The method of determining the cost of production of
agricultural products. L’Italia agricola, No. 8 (1916).

Maury. Comparative data on the cost of production of olives in 1913 and
1918 in Apulia, {taly. DBolleftino della Soc. nazionale, 1919; degli
Olivicoltort, No. 341, 11-12, 1918,

McCrugrg, A. C. A financial statement of the experiment station peach-
orchard. Delaware Station, Bulletin No. 113 (19186),

MirLER, G. H. Operating costs of a well-established New York apple-
orchard. U.S. Dept. of Agriculture Bullet/n, No. 130 (1914).

See THoMSON, S. M.

OpELL, F. I. Orchard-planting costs. T'rans. Ind. Hort, Soc. (1916},

QLDERSEAW, A. See AMOS, A.




126 BIBLIOGRAPHY

Pace, A. W. Cost of running a peach-orchard in North Carolina, U.S A.
The Country Gentleman, vol. Ixxx, No. 47, pp. 1750 and 1772, Phila-
delphia, November 20 (1915),

Pace, R.W. What it really costs to grow peaches. Ibid. No. 80 (1915).

ParkER, . C. See Havs, W. M.

PEck, F. W. The cost of producing Minnesota farm products. 1908-12.
University of Minnesota Agricullural Experiment Station Bulletin,
No. 145 (1914).

REeED, H. J. See WooDBURY, C. G,

Rricuarps, M. W. See Woobsury, C. G.

SEDLMAYR, E, C. Caleulation of the cost of production of agricultural
produce,  Mitieilungen der landwirtschafilichen Lehrkanzeln der
kk. Hochschule fir Bodenkultur in Wien, vol. i, part 2, Wien,
July, 1912.

Saerrs, E. W. Silos and silage. Cost of production. West Virginia
Station Bulletin, No. 157 (1916).

StrurT, HoN. E, G. Presidential Address to the Surveyors’ Institution,
Session 1912-13. Transactions of the Surveyors’ Institution, vol. xlv,
part 1.

Tavror, H. C. Price-fixing and the cost of farm products. Wisconsin
Station Bulletin, No. 292 (1918).

TuoMsoN, S. M., and MirLer, G. H. The cost of producing apples in
Western Colorado. U.S. Department of Agriculture Bulletin, No, 500
(1917).

—— Cost of producing apples in Yakima Valley, Washington. U.S.
Department of Agriculture Bulletin, No. 614 (1918).

—— Cost of production of apples in the Payette Valley, Idaho. U.S.
Department of Agriculture Bulletin, No, 636 (1918).

TRUELLE, A, The general cost of establishing a meadow orchard of cider
apples, Vie Agr. et Rurale, 6 (1916), No. 48,

TwrrcHELL, G. M. Know orchard costs. E.R.S., vol. xxxiv, p. 438.

Vickers, H. A. See Lrwis, C.

WHITE, O. C., ef ¢l. Summary of results in field husbandry, 1913. Canada
Experiment Farmers' Bulletin, No. 75, 1914,

Wirson, James. Tillage versus Grazing. Irish Journal of Agriculture
(January 1905).

Wosium, B. S. Reducing the cost of commercial spraying of oranges.
E. 8. R, xxxvi. §5.

WoobsUrY, C. G., Riceakps, M. W., ReEp, H. J. The Indiana farm
orchard operating costs and methods. Indiana Stetion Bullelin,
No. 194 (1916).

WryrLLIE, Jas. Cost accounts on a fruit farm. Scottish Journal of Agri-
culture, July, 1918,



BIBLIOGRAPHY 127

(b)) Crops

ANoON. Various reports of the department of farm crops. 'New Jersey
Station Reports.

—— Cost of production, marketing, and exporting wheat in Canada.
Roport of the Saskatchewan Royal Commission on Grain Markets,
pp. 1-3, Regine, Saskatchewan (January, 1914).

—— Iield crops. Cost of production of 1. Wheat. Victoria Journal of

‘ Agriculture, June, 1915, and May, 1916.

—— Cost of production of the main cereals in European Russia. Agri-

cultural and statistical data, according to information supplicd by

farmers. St. Potorsburg, 1890. '

Farm crops in 1909. Cost of producing. Crop Reporter U.S.A. Dept.
of Agriculture. Corn (Maize), vol. xiii, No. 4, pp. 30-1. Wheat, vol.
xiii, No. 5, pp. 836-7. Oats, vol. xiii, No. 6, p. 47. Barley, vol. xiii,
No. 10, p. 80. Potatoes, vol. xiii, No. 11, p. 87.

—— Statement in rogard to the cost of growing an acre of wheat during
the present season (1917) compared with pre-war cost. Board of
Agriculture, March (1918), Cd. 8675.

——Wheat yields per acre and prices, by states for the 50 years 1866-1915

in the U.S, U.S. Dept. of Agriculture, Bulletin No. 511 (1917).

Cost of grain production in Canada 1913. Census and Statistics Office,
Canada T (1914), No. 76.

Cost of grain production in Canada 1911. Census and Statistics Office,
Otlawa, vol. v, No. 45, 1912,

—— Cost of grain production in Canada 1911, 1Ibid., vol. vii, No. 76,
1913.

—— Wheat, cost of production, marketing, and exporting in Canada,
Synopsis of the Report of the Saskatchewan Commission on Grain
Markets, pp. 1-3. Regina, Saskatchewan, January, 1914.

—— Report of Saskatchewan Grain Markets Commission. Cost of
production, Section V. Cost of marketings, Section VI. Regina,
1914.

—— Statement in regard to the cost of growing an acre of wheat during the
prosent season compared with pre-war cost. Board of Agricullure,
London (1917).

-—— Wheat production 1917. White paper on. Board of Agricullure,
1917.

Apams, R. L. Notes on methods and costs. California crop production.
Berkeley, California University Calendar (1917}

ANDREWS, FraxK. Cost of hauling crops from farms to shipping points.
U.8. Department of Agriculture Bureau of Statistics Bulletin, No. 49,
pp- 63, Washington, 1907.

AxnENsKI, N. T. Cost of production of grain on private estates. Vol. 1 of




128 BIBLIOGRAPHY

Influence of Crops and Prices of Grain on certain aspects of the Russian
Economic Situation, St. Petersburg, 1907.

Apr, F. Farm profits (and factors influencing profits) on 370 potato farms
in Monmouth County, New Jersey. New Jersey Stations Bulletin,
No. 294 (1916).

BerNarD, P. The economic limit of sugar-beet growing. Le Progrés
agricole, year xxviii, No. 1392, pp. 229-30 ; and No. 1393, pp. 249-50,
Amiens, March, 1914.

Boss, A. See Coorer, T. P,

Canci, A. E. Studies in agricultural economies. Cost of growing and
marketing onions. Massachusetts, Part I. Station Report, 1915,
Connor, L.G. Labourcosts and seasonal distribution of labour onirrigated

crops in Utah Valley. Utah Station Bulletin, No. 165 (1918).

Coorer, T. P., Peck, F. W,, Boss, A. Labour requirements of crop pro-
duction. University of Minnesoia Agricultural Experiment Station
Bulietin, No. 157 (1916).

CurrikR, B, L. The cost of growing wheat on typical non-irrigated areas
in Montana. Montana Station Bulletin, No. 122 (1918).

Davisman, A. J. See Jomnson, 0. M.

Erser, W. L. 8ee Gopparp, L. H.

Foarp, W. See Jomnson, O.

Gopparp, L. H., and Erser, W. L. Labour cost of producing corn in Ohio.
Ohio Station Bulletin, No. 266 (1913).

GUTENECHT, PAUL. Studies on the technical organization of agriculture
as carried on in Borde and the adjoining districts under the influence of
intensive cultivation of hoed crops, Berlin, pp. 1-84.

Hays, W. M., and ParkEeg, E. C. The cost of producing farm products
(Methods of investigation and costs of growing Minnesota field crops).
U.8. Department of Agriculture, Bureau of Statistics Bulletin, No. 48,
pp- 86, Washington, 1906.

Howz, H. See TaoRN, C. C.

JoHNsoN, O. M., and Dapisman. A.J. Amountand cost of labour required
for growing crops in West Virginia. West Virginio Station Bulletin,
No. 163 (19186).

JorNsoN, 0., and Foarp, W. An analysis of the cost of cereal crops and of
the keep of milch cows. University of Missouri, College of Agricullure
Experiment Station Bulletin, No. 125, pp. 289-316. Columbia.
Missouri, February, 1915,

KoreLxigov, V. Cost of production of the principal cereals in European
Russia. Russian Ministry of Agriculture’s Review of Agriculture and
Sylviculture.  Vol. ccl, year Ixxvi, pp. 451-9, Petrograd, March,

1915,

—— The cost of potato production in Russia. Selsk. Khoz ¢ tresor, 249
(1915).

LANGENBECE, E. Some figures obtained for use in the estimation of crops.



BIBLIOGRAPHY 129

Mitteiinyoe oy Denlschen Lol (elschafls-Gesellsclagt, Stick 48,
Juhrgang 1911,

Lavuper, ALEXANDER. The intensive cultivation of small farms and the
costs of crop production. Scottish Journal of Agriculture, vol, i,
No. 2, April, 1418,

LaurenT, F. The cost of production of wheat. Société centrale &' Agri-
culture du Département de lag Seine-Inférienre, year cliii, new scries
No. 21, pp- 118-25. Rouen, 1913.

MarTIN, O.R. Cost of producing farm crops. Journal of Accountancy,
April, 1915,

OSTERMAYER, ADOLF  Proportion of area occupied by the various crops
and net profit. Zentralblatt fir Landwirtschafl, year xeiii, No. 18, pp.
205-8, Brinn, September, 1913.

OweN, I. L., ¢ al. Report of the Department of Farm Crops. New Jersey
Stations Lleport (1913).

ParkEer, E. C. See Havs, W. M. _

Peck, F. W. Asurvey of beet-producing districts in Minnesota. Univer-
sity of Minnesola Agricultural Bxperiment Station Bulletin, 154 (1917).

See also Coorer, T. P.

—— The cost of producing sugar-beets. Minnesota Station Bulletin, No,
154 (1917).

— — Cost of producing field crops, 1908-12. University of Minnesota
(Farmers’ Library) Agricultural Extension Bulletin, No. 39,
December, 1915,

——— Cost of producing Minnesota field crops 1913-1917. University of
Minnesota Agricultural Experiment Station Bulletin, No.179, November,
1918.

PortEr, W. R. Cost of producing farm crop. North Dalota Agricultural
Experiment Station Bulletin, No. 104, 1913, pp. 117.

Puascey, C. W. Cost of growing crops in Nebraska. (Nebraska Station
Bulletin, No. 122, pp. 3-12). E. 8. R., vol. xxvi, No. 7, pp. 690,
Washington, 1911,

Rusivow, I. M. Russia’s wheat surplus. U.S. Department of Agriculture,
Bureau of Statistics Bulletin, No. 42, 1906, p. 103, (For costs of pro-
duction see pp. 81-7.)

Rusinow, S. (. One-erop farming versus dairying in Wisconsin. Hoard’s
Dairyman, vol. 1, No. 13 (1915).

RusskLL, E.J. On the loss in a stack of unthreshed corn. Journal of the
Board of Agriculture (July, 1914}

Sagawk, B. 'Fhe economic importance of beet-growing. Archiv fiir exakte
Wirtsehatisforschung, vol, vi, part 8, pp. 1567-209, Jena, 191

THORN, ¢, ..l Horz, H. Effect of time and method of tillage on the
yield and comparative cost of production of wheat in the Pelouse
Region of Kastern Washington, State (ollege of Weashington dgri-
cultural Eeperiment Station Bulleting No. 123, July, 1915,

2471 I




130 BIBLIOGRAPHY

THORNE, C. E. The high cost of low crop yields. Intensive cultivation
most profitable on average farms. Monthly Bulletin, Ohio Station 2
(1917), No. 6.

——— The cost of ecrop production in Ohio. Monthly Bulletin, Ohio Station 3,
1918.

WHELAN, A. J. See WiLson, H. C.

WiLsow, H, C,, and WrHELAN, A, J. Cost of productmn of field orops.
Journal of the Department of Agriculture, No. 14, Victoria (1916).
WiLsox, Jas. Crops and stock—Most highly productive. Irish Journal of

Agriculture, No. 3, 1918,

WryLLig, Jas. Determination of the cost of production of farm crops.
Journal of the Board of Agriculture, July, 1917, p. 403.

Yeary, W. B, et al. Cost of producing the 1918 cotton crop. Austen,
Tex. Department of Agriculture (1918).

IV. LIVESTOCK

Axox. Report of poultry section, Mennesota Station Eeport (1914),
Poultry husbandry (cost of raising chicks). Ibid, (1913).
Hen-keeping profits in Italy in 1918. International Review of the

Science and Praclice of Agriculture (January, 1916), p. 86.

Swiss bee-keeping in 1914. Investigation into the returns of,
Schweizerische Bienen-Zeitung, year xxxviii, No, 11, pp. 428-35,
No. 12, pp. 482-8; Aargau, 1915.

ArcHiBALD, E. 8., ef al. Cost of raising horses. Canadian Experiment
Farm Reports (1915).

—— Cost of raising and keeping horses. Ibid. (1816).

BarnEes, W, C,, and Jarpixg, J. T. Livestock production in the eleven
Far Western Range States, U.S.A. U.S. Department of Agriculture,
Secretary’s Department, No. 110 (1916).

Boss, A, Prek . W, and Coorer, T. P. Labour requirements of live-
stock.  Undversity of Minnesola Agricultural Experiment Station
Bulletin, No. 161 (1916).

Browx, E, and W, Cost of reaving ducklings. Jouwrnal of the Board aof
Agriculture (December, 1908).

Buss, W. J. See SmErwoop, R. M.

CrLauseN. Cost of rearing a calf. Landwirtschajtliches Wochenblatt fiir
Schleswig-Holstein, yoar 1xiii, No. 44, pp. 883-4, Kiel, October, 1913,

Coorzrr, M, 0. Seo CorToNw, J. 8.

CoorEer, M. R. Cost of keeping farm horses and cost of horse labour (in the
U.8.). U.S. Department of Agriculture Bullettn, No. 560 (1917).

CoorEg, T. P. A pig production contest. Breeders’ Gazette, No, 65 (1914).

—— The cost of horse labour. University of Minnesota Department of
Agriculture Extension Bulletin, No. 15,

Seo Boss, A.




BIBLIOGRAPHY 131

Corrox, J. S, CooPER, M. C,, WarD, W. F., and Ray, S. H. Meat situation
in the U.S. (Part III, Methody and cost of growing beef cattle in the
corn-belt States). U.S. Depariment of Agriculiure Reports, 109 (1916).

Doaxg, D. H. Co-operative Lamb Club as an agency for lower marketing
costs. American Academical, Political, and Social Science, 50 (1913).

Evrorp, F. C,, et al. Report from the Poultry Division, and Report for the
year ended March 31, 1915. Canada Experiment Farms Reports (1914).

Foarp, W. E. Cost of kecping work-horses. Breeders’ Gazette, No. 66 (1914).

Garrap, G. H. Poultry-keeping as an adjunct to fruit-growing for small-
holders. Utility Poultry Club Year-book (1917).

Gray, D. T. Poultry investigations—Cost of raising chicks. North
Carolina Station Report (1916).

GreeN, R, M, See Jomxson, 0. R.

Grmes, M. F. Cost of wintering brood sows. Delaware Station Report
(1917).

Harr, Sir A. D. The Accounts of a Hampshire Flockin 1918-19. Journal
of the University of Agriculture, vol. xxvii, No. 2 (1920).

JARDINE, J. T. See Barnes, W. C.

Jouxsow, O. R., and Green, R. M. Cost of horse labour on the farm,
Missouri Station Bulletin, No. 152 (1918).

Layox, H. M., and Leg, A. R. Feed cost of egg production. Results of
three years’ experiments at the Government poultry farm. U.S.
Department cf Agriculiure Bulletin, No. 561 (1917).

Lre, A. R, Sees Lamon, H. M.

Lewis, H. R. The present cost of egg production. New Jersey Station,
Hints to Poultrymen, G (1917).

Macxkenzig, K. J. J. Cost of producing beef in winter. Journal of the
Board of Agriculture, July, 1908.

Baby beef. Journal of Board of Agriculture, June, 1510,

McBripg, V. R. Poultry Department Report. West IVashinglon Station
Monthly Bulletin, No. 2 {1915).

Morrox, G. E., et al. Cost of beof production under semi-range conditions.
Colorado Station Bulletin, No. 189 (1913).

OSTERMAYER, ADOLF. The organization of team work according to the
results of book-keeping and to net returns. Milteilungen der landw.
Lehrkanzeln in Wien (vol. ii, pt. 3, 1914).

Peck, F. W. Factors of cost in pork production. University of Minnesola.

Agricultural Extension Division, Special Bulletin No. 3 (September,

1918).

Sec Boss, A.

Purures, A. G. Cost of raising Leghorn pullets, Journal American

Association, Instr. and Invest. Poultry Hush. 2 (1916).

Cost of raising White Plymouth Rocks. Indiana Station Bulletin,

No. 214 (1918).

Rax, 8. H. Sec Corronw, J. 8.

I2



132 BIBLIOGRAPHY

Roserts, H. H. The real money in eggs. Couniry Gentleman, 79 (1914,

SHaRP, G. R. Cost of raising cockerels for boiling., 1West Washingtcn
Station Monthly Bulletin, No. 6, 1918,

Saerwoop, R. M, and Buss, W. J. Experiments with poultry. Ohio
Station Bulletin, No. 262 (1913).

SYNDER, W. R, Feeding baby beef. Nebraska Stalion Bulletin, No. 143,

1914,
Tavror, F. R. The cost of horsc labour, Breeders’ (azette, No, 68 (1915),
ToLLEY, —. Theory of correlation as applied to farm survey data on

fattening baby beef. Journal of Agricultural Science, August, 1917,

TurNBULL, (. Cost of horse power. Journal of Land Agents Sociely
(January, 1912},

Warp, W. I'. See CotroNn, J. S.

WiLson, JAMES. Stores versus beef. Irish Journal of Agriculture, January,
1906.

V. DAIRYING

Axox. Dairy Husbandry Department Reports, New Jerssy Station
Bulletins.

—— Cost of Minnesota dairy products 1904-9. innesola Agricultural
Ezxperiment Station Bulletin, No. 124, 1910-11.

~— Cost of milk and fat on pasture and in stable. Ontario Agricultural
College and Experiment Farm. Annual Report, No. 41 (1915).

-—— The cost of pasteurized cream. U.8. Departinent of Agriculture
Weekly News Leiter, 3 (1915).

——— The cost of milk production, Hoard's Dairyman, No. 48 (1915),

—— Artificial refrigeration costs, Milk Dealer, 5 (1916).

~——— Cost of milk production. Monthly Bulletin, Ohio Station, No. 2 (1917).

—-— Milk production in the U.S. Studies in the market, Journal of Dairy
Secience, August, 1918.

—— Dairy Products Committee, Report of (pamphlet). General Meeting

of the North Cotswold Farmers’ Association held on May 8, 1917,

at Moreton-in-Marsh.

Raising dairy heifers {(cost of). Monthly Buil.tin, Okio Station, No. 2
(1917).

—— Dairying versus wheat-growing in Queensland. Queensland Agri-
cultural Journal, vol. xxviii, part 4, Brisbane, April, 1912.

Cost of production of milk—Report of Travelling Commission,
Journal of the Board of Agriculture, August, 1919 (Cmd. 233, 1919).
AxNDERSON, A, C,, and RinpeLL, F, 'T. Studies in the cost of market milk

production. Michigan Agriculiural College Bulletin, No, 277, 1916,
ArroLp, J. H. Organization of ten dairy farms in Kentucky, U.S.
Department of Agriculture Bulletin, No. 548 (1917).
BexrEerT, C, M., and Coorer, M. O. Cost of raising a dairy cow. U.S.
Department of Agriculture Bulletin, No, 49, pp. 1-23, Washington,
January (1914).




BIBLIOGRAPHY 133

Bexxert, C. M. See Coorer, M. O.

Brancaarp, H. L. Reducing the cost of milk production. West Washing=
ton Station Monthly Bulletin, No. 4 (1917).

Boxawser, 8. Cost of milk production in Mexico. flaceta de Agricultura y
Veterinaria, year iv, No. 7, pp. 1-3, Mexico, July, 1913,

Bosg, A. See Pecr, . W.

Bowen, J. T. The cost of pasteurizing milk and cream. U.S. Department
of Agriculture Bulletin, No. 83 (1914).

Bravp, R. C. See Fraser, W_.T,

Broxson, W. H. The cost of milk production in Massachusetts. JIassa-
chusetts Agricultural College, Extension Service Bulletin, 19 (1918),
BucrLEy, WILFRED, Tarm records and the production of clean milk at

Moundsmere. ‘¢ Country Life’ Office, London, 1917.

CrueBock, M. Profits and loss in the dairy business of Chemung County,
New York. American Agriculturist, vol. xevi, No. 25, p. 9, New York,
December, 1915.

CuurcH, L. M. See Cooprr, M. O,

Coox, A. 8. Report of dairy husbandman. New Jersey Station Report,
1913.

Coorer, M. 0. See BEx~ETT, C. M.

CoopEr, M. O., BEx~ETT, C. M., and CAURcH, L. B, A study in the cost
of producing milk on four dairy farms, located in Wisconsin, Michigan,
Pennsylvania, and N. Carolina. U.S8. Department of Agriculture,
Bulletin No. 501 (1917}

CrowrHER, CHarLEs. Cost of food in the production of milk., The

Universily of Leeds and Yorkskire Council for Agricultural Education

Bulleiin, 86, 1912,

Cost of food in the production of milk. Ibid. Bulletzn 88, 32 pp.,

27 tables, 1913.

Davis, W. P, See RasMmussen, F.

Dovyre, JoHN, Cost of cow-keeping. Paper read at Meeting of Dublin
Cowkeepers’ and Dairymen’s Association, August 2, 1917.

Ervw, 0. Cost of milk production. Cream and Mill: Plant, No. 2 (1914),
Ohio.

FercusoN, G. A. Cost of production in milk, Scottish Journal of Agri.
culture (January, 1916).

Fraser, W. J, and Branp, R. C. TFour systems of dairy farming and
profit on each. Unzversity of Illinois Dairy Depuartment. Circular No.
151, Abs. Farmer’s Voice, Bloomington, Illinois, October 1, 1911,

Fraskr, W, J. To simplify methods of determining the profit or loss of
milk cows on the farm. U.S. Department of Agricullure, Furmers’
Bulletin, No. 469. Experiment Station Work, Ixvi, pp. 1-24, Washing-
ton, 1911.

Garrap, G, H. Milk production—Cost of summer feeding in, Journal of
the Board of Agriculture (July, 1918).




134 BIBLIOGRAPHY

Garrap, G, H,, and MacgixtosH, J. Thacost of food in the production
of milk in the counties of Kent and Surrey, South Eastern Agricwltural
College, Wye, First Report, 1911,

—— Ibid., Second Report, 1912, pp. 1-28.

~—— Ibid., Third Report, 1914,

Ihid., Fourth Eeport, 1915,

GaviN, W, Some aspects of the dairying industry of England and Wales.
Journal of the Board of Agriculture, Supplement (September 1918).

Havpex, C. €, Raising dairy heifers; cost, feeding, and care. Ohio
Station Bulletin, 289 (1915).

HockxER. Intensive feeding of milch cows. Deutsche Landwirtschafiliche
Presse, yoar xl, No. 32, pp. 388-9; No. 33, pp. 303-4; and No. 35,
pp. 429-30, Berlin, April, 1913.

Hoorer, H. A, and RoserTsoxn, K. E. Cost of milk production in the
County of Jefferson, State of N.Y., U.S.A. Cornell University Agri-
cultural Experimental Station Bulletin, 357 (1915).

Horxkins, J. A, Jr. The relation of size of dairy to economy of milk pro-

duction. Delaware Siation Bulletin, No. 118 (1918),

Some correlations in the cost of milk production. Journal of Dairy

Seience (March, 1919, and May, 1918), vol. ii, No. 2.

Juprins, H, F. See Musser, K, B,

KrackE, E. A. Uniform cost accounting for milk distributors. Journal of
Accountancy, 24 {1917).

Larsow, C. W. Milk production cost accounts : Principles and methods.
New York Columbia University Press, 1916.

Lixpsay, J. B. The cost of raising a dairy cow. Massachusells Station
Bulletin, No. 164 (1915).

LisgLaTER, W. A, Cost of milk. West Washington Station Monthly
Bulletin, 2 (1914),

MacpoNarD, B, A. See Musser, K. B.

MackinTtosH, J. Value of concentrated foods in relation to cost of food
production of milk. Journal of the Board of Agriculture, June, 1916.

—— Milk reeords and the cost of feeding cows in Berkshire, 1913.
Bulletin 19, University College, Reading, Faculty of Agriculture and
Horticuliure, 50 pp., 13 tables, 1914.

—— The cost of food in the production of milk in Berks and Bucks, 1913~
1915, Bulletin 27, University College, Reading, 92 pp., 30 tables, 1916.

—— The cost of milk production. Journal of the Board of Agriculture,

Supplement, September, 1918,

See GarraD, G. H.

MacrLm, T, The marketing of Kansas butter. Kansas Station Bulletin,
216 (1917).

McMmesan, J. G, The financial aspect of cheese-making in New South
Wales. The Agricultural Gazette of N.8.W., vol. xxii, part 9, p. 771,
Sydney, September, 1911.




BIBLIOGRAPHY 135

Mrrer, W. E. The cost of the production of certified milk. E.S. R,
vol. xxxiv, 380.

MivgLER, F, C. Cost of producing milk at the College Farm of the New
Jersey State Agricultural College and Experiment Station. Thirly-
first Annual Report of the New Jersey State Agricultural Experiment
Station, vol. i, pp. xv & 424, Report of the Animal Husbandman,
pp. 51-67, Paterson, N.J., 1911.

Murray, A. Cost of production of milk. Midland Agricultural and
Dasry College (1913).

Mussgr, K. B., WaITE, G. C.,, MACDONALD, B. A, and Jupkins, H, F,
Studies from the survey on the cost of market milk production.
E. 8. R., vol. xxxvil, 776.

NEeLsow, G. M. The cost of milk and fat production in Vermont in 1911 and
1912. Vermont Station Bulletin, No. 202 (1917).

Pauri, W. Calculation of the cost of production in peasant farms, with
special reference to milk. Archiv fiir exukie Wairtschafisforschung,
Supplement, part 7, pp. xi and 333, Jena, 1913,

Peck, F. W., and Boss, A. The cost of milk produection—1. Factors of cost.
2. Application of the factors in determining the cost of milk at North-
field, Halstad, and Cokato. Minnesofa Agricultural Experiment
Station Bulletin, No. 173 (1918) (Special Bulletin, No, 19).

Raprr, F. W. Investigation of the cost of milk production in western
Washington. 1Vest Washington Station Bulletin, No. 6 (1918).

RasuusseN, F. Cost of milk production. New Hampshire College and
Station, Fat. Bulletin, 2 (1913).

—— and Davis, W. P. Some results of cow-test association work in New
Hampshire. New Hampshire College, Ext. Bulletin, 4 (1915).

Ripprun, F. T. See AXDERSoN, A. C,

Rosertson, F. E. See Hoorkr, H. A,

Scort, J. M. Dairy Husbandry. Florida Station Report (1915).

SueETS, E. W. Breeding milking shorthorns. West Virginia Station Report
(1915-16).

SmitH, WM., and WyLLIE, Jas. Cost of production of milk—1I1. In Edin-
burgh and East of Scotland. 2. In the West of Scotland. Scottish
Journal of Agriculthire, April, 1918.

SPEIR, J. Cost of food in the production of milk. Journal of the Board
of Agriculture, September, 1907.

STABILINI. See STAKEMANN,

STakEMANN and StaBrini. The cost of keeping a heifer up to its first
calving. Deutsche Landwirtschafiliche Presse, year xl, No. 49, p. 593,
Berlin, June, 1913. Giornale di Agricoltura della Domenica, year
xxiii, No. 25, p. 195, Piacenza, June, 1913.

Story, G. F. E., and Tusss, W. J. The cost of producing market milk
in 1916-17 on 212 Vermont farms, Vermont Station Bulletin, No. 209
(1917).



136 BIBLIOGRAPHY

TromesoN, A, L. Cost of producing milk on 174 farms in Delaware Co.,
New York., New York Station, Cornell Bulletin, No. 364 (1915).

TocHER, J. F. Food values and cost in relation to milk production.
Seottish Journal of Agriculture (January, 1918).

Tusss, W. J. See StorY, G. F. E.

WaTERsTRADT, F. Cost of production of milk and beef, Archsv fiir exakie
Wirtschaftsforschung, vol. vi, part 1, pp. 137-56, Jena (1914).

WHITE, (. C. See Musser, K, B.

WmsoN, Jas. Winter milk production. Irisk Journal of Agricullure,
October, 1909,

——— Cost of producing wilk. Irish Journal of Agriculture, January, 1917,

WustenDORFEN, K. Difference in the returns of two dairy farms and its
cause, [llustrierte landwirtschaftliche Zeitung, year xxxiii, No. 56,
pp. 516-18, Berlin, July, 1913.

Wryrnig, J. The determination of the cost of production of farm livestock
and dairy produce. Scottisk Journal of Agriculture, January, 1918,

~-—— Cost of production of milk—2. In the west of Scotland. Ibid.,
April, 1918 (see Sxurs, WM., for No. 1),

ZwaxoMETZ, E. Comparative cost of food for a heifer, stall-fed or at grass
up to the first calving. In Wiener Landwirtschaftliche Zeitung,
year lxiv, No. 68, p. 656, Vienna, August, 1914,

VI. FORESTRY

AsaE, W. W. Cost of logging large and small timber, Forestry Quarterly,
14 (19186).

DETWILER, S. B. A practical system of logging cost accounting. Forestry
Quarterly, 13 (1915), No. 1.

McNavenToN, N. R. Operations and costs on Pennsylvania state forests.
Forestry Quarterly, 14 (19186).

WiLson, Jas. Cost of forest planting. Irish Journal of Agriculiure, July,
1907.

ViI. LABOUR

Avoxn. Rates of agricultural wages in West Australia in 1916, Infer-

national Review of Agricultural Economaices, p. 522, June, 1918 (Roms),

Agricultural wages in 1916, Sweden. Ibid., p. 527.

—— Agricultural wages and increase in the cost of living. Ibid., October,

1918.

Working hours and wages in agriculture in Denmark in 1915. Infer-
nationnl Review of Agricultural Economics, November-December, 1918
(Rome).

Amos, A. Motor ploughs and motor ploughing. Jowrnal of the R.AS.E.,
1913.

Boss, A. See Coopeg, T. P.

Brinkmany, TEEODOR. Capital and cost of rural structures (Some con-
siderations on the chapter of). Fiihlings Landw. Zeitung, 60. Jahrg.,
Heft 21, pp. 721-52, Stuttgart, November 1, 1911.




BIBLIOGRAPHY 137

Broww, N. C. Summary of costs on a flume and raiiroad logging operation
in Northern California. Empire Forester, 2 (1916).

Crmugch, L. M. See YERKES, A. P.

Conrwor, L. G. Labour costs and seasonal distribution of labour on
irrigated crops in Utah Valley. Utah Station Bulletin, No. 165 (1918).

Coorer, T. P., Prok, F. W, and Boss, A. Labour requirements of crop
production. University of Minnesota Agricultural Experiment Station
Bulletin, No, 157 (1916).

CurtLER, W. H. R. Inquiry into the rate of wages per acre in England,
1913-1914, Monthly Bulletin of Economic and Social Infelligence,
year vii, Nos. 8 to 10, August-October, 1916,

Daprsman, A.J. See Joawsow, 0. M,

Eiser, W. L. See Gopparp, L. H.

Garrap, G, H. The work of the motor tractor. Journal of the R.A.S.K.,
vol. Ixxix (1918).

Gopparp, L. H,, and Erser, W. L. Labour cost of producing corn in
Ohio. Okio Station, Bulletin No. 266 (1913).

GrossmanN. Work and wages of foreign labourers in Prussia. Georgine,
Land- und Forstwirtschaftliche Zeitung, year vii, No. 28, p. 248, Konige-
berg, April, 1914,

Jouwson, 0. M., and DapismMawn, A..J, Amount and cost of labour required
for growing crops in West Vivginia. West Virginia Station Bulletin,
No. 163 (1916).

Losu, A. R. See ToLiy, JaJ.

MoCLurg, H. B. A study®f haymaking and labour costs, U.S. Depart-
ment of Agriculture Bulletin, No. 578 (1918).

MsokEeNzIE, K. J. J. Expenses of corn harvesting. Journal of the Board of
Agriculture, January, 1909.

Pick, F. W, See Coorer, T. P.

Torin, J. J., and LosH, A. R. Highway cost keeping. U.S. Department
of Aqriculture Bulletin, No, 627 (1918).

YERrkES, A. P, and CuurcH, L. M. Cost of harvesting wheat by different
methods. U8, Department of Agriculture Bulletin, No. 627 (1918).

VIII. DRAINAGE

Anon. Cost of excavating drainage ditches with steam and electric
machines, E. 8. R., vol. xxxij, 884,

Gopparp, L. H., and T1rraNy, H. O. The cost of tile draining—A study
of the cost of installing 35 miles of tile drains on a farm in Huron
County, Ohio. Obhio Station Circular, 147 (1914),

OxEey, C. W, Cost of drainage pumping in Southern Louisiana. Engineer-
ing News, 74 (1915),

Tirrany, H. 0. See Gopparp, L. H.

IX. PERIODICALS

Journal of Accountancy.

Journul of Farm Economics,



APPENDIX III

THE INSTITUTE FOR RESEARCH IN AGRI-
CULTURAL ECONOMICS

ADpvIisoRY COMMITTEE

W. G. S. Apams, M.A., Gladstone Professor of Political
Theory and Institutions, All Souls College, Oxford
(Chairman).

T. Hurcninson, M.A., M.C., Treasurer of Christ Church,
Oxford.

R. Harr-Synyor, D.S.0., Estates Bursar, St. John’s
College, Oxford.

C. G. T. Morison, M.A., University Lecturer in Agricultural
Chemistry, School of Rural Economy, Oxford.

L. 1. Price, M.A., Reader in Economic History, Oriel
College, Oxford.

Sir R. Hexry REw, K.C.B., 80 Pall Mall, S.W. 1.

W. SomerviiLe, M.A., D.Sc., Sibthorpian Professor of
Rural Economy, School of Rural Economy, Oxford.

D. T. TarinG, Hon. M.A,, Estates Bursar, Merton College,
Oxford.

VerNoN J. Warney, M.A., F.S.A., Cornbury Park, Charl-
bury, Oxon.
STAFF

Director
C. S. Orwin, M.A.

Assistants

A. W. Ashby. A. Loose.
R. D. Bland. J. Pryse Howell.
H. R. J. Holmes. S. J. Upfold.

Secretary
M. 1. Macdonell.



INDEX

Advisory Committee for Research |

in Agricultural Economics, 138,
Aftermath, cost of, 86, 89,
Agricultural economies, study of,

10.

Agricultural holdings, the size of in

relation to efficiency, 105.
Agricultural output of

Britain, 110.

Agricultural Wages Board, 9.

orders of, 22, 109.
Analysis-sheet, labour, 33.

oxample of, 35.

Analytical or cost book-keeping, 14.
Animal products, cost of, 91.
Arable land account, 52.

Great

Bare fallow, cost of, 49,

Barley, cost of, 81.

Bibliography, 116-37.

Book-keeping, analytical or cost,
14,

Breeding-stud, 40,

By-product, straw as, 74, 75.

Capital, distribution of farm 16.
interest on, 15, 57.

Cash account, 28,

Census of production, 1907, 100,
109.

Classification of records, 30-3.

Clay, H., Economics, 55 n.

Cleaning crops, 78, 79.
distribution of cost of, $9.

Cleaning land, distribution of cost

of, 49,
Comparison of home and foreign
costs, 13.
standards of, 12.
Consumable stores, 18.
Corn Production Act, 1917, 9.
Cost analysis, the need for, 7.
standard system of. 13.
Cost book-keeping, 14.
determination. an alternative
basis for, 113.
sheot, 15,
of aftermath, 86, 89.
of animal products, 91.

!
r

of bare fallow, 49.
of barley, 81.
of cleaning land, distribution of,
49,
of distribution of milk, 96.
of grazing, 90.
of hay, 86.
of horses, maintenance, 47.
of living, relation of wages and
earnings to, 107,

of new-born animal, 39.
of producing milk, 93.
of production, rent in, 55.
of roots, 78.
of tractor-work, 70.
of turnips and swedes, 77.
of wheat, 45, 83.

Costing by operations, 115.

Crops, cost of, 51, 75.
distribution of cost of, 30.
record of labour on, 22.
valuation of parts of, 44.

Dairy stock, valuation of, 93.
Depreciation of horses, 47, 61.
of implements, 17.
of tractor, 48, 72.
‘limit of, 18.
Determination of method, 14,
of policy, 37.
Diminishing returns, law of, 10.
Distribution of capital, 16.
of cost of cleaning crops and land,
49,
of cost of milk, 96.
of general expenses, 53, 78.
of net output between farmer,
landlord, and labourer, 110.
of on-cost charges, 53.
of profits of agriculture, 110.

Earnings, the relation of wages to,
and to the cost of living, 107.
Economics, agricultural, study of,

10,
Clay, H., 35 =,
Equivalent units for livestock, 90.
Establishment charges and on-cost,
distribution of, 53.



140

Establishment expenses, 54.
Expenditure, classification of, 30,

Fallow crops, 51, 75.

Farm Accounts, Orwin, C. 8., 15 .,
61 »n.

Farm tractor, 24.
depreciation of the, 48.

Farmyard manure, 73.

Feeding-stuffs book, 17.
valuation of, 38.

Field labour sheet, 67.

Food residues, value of, 34, 48,
manurial and, 48, 89.

Foods, home-grown, 34, 38, 44, 96.

Foods consumed register, hvestock
and, 26.

Foreign costs, comparison with
home, 13.

Garcke & Fells, Factory Accounts,

1, 33 n.

on establishment expenses, 54,

General expenses, distribution of,
83, 78.

German agriculture, 70.

Goodwill account, 43 #,

Granary book, 17,

Grazing costs, 90.

Grazing, pastures and, 88.

Hay, cost of, 86, 87.

market for, 43.
Herd, valuation of, 94.
Home-grown foods, 34, 38, 44, 96.
Home and foreign costs, comparison

of, 13,

Horse-keep, cost of, 33.
Horse-labour, cost of, 47, 60.
- Horses, depreciation on, 47, 61.
maintenance cost of, 47.

Implement and machinery record
book, 17.

stock book, 18.

Implements, valuation of, 17,
depreciation of, 17.

Interest on capital, 15, 57.

Intermediate products valuation
of, 37, 43.

Introductmn, general, 9,

Inventory, 18.

Kellner’s starch-equivalent method, l
46. [

INDEX

 Labour sheet, field, 67.
¢ Labour analvsis sheet, 33.

application of, 18.
efficiency of, 8.
manual and horse,
application of, 18.
net income of, 110,
Labour Gazette (‘cost of living’
figures}, 109 s,
Land Agents’ Society, inquiry by,
re Rent, 56 n.
Land, cost of cleaning, 49.
Landlord’s net return, 110,
Lawes & Gilbert’s valuation tables,
48,
Limit of depreciation, 18.
Livestock and foods
register, 26.
classification of, 31.
equivalent units, 90.

record of

consumed

Machinery record, 17.
Maintenance cost of horses, 47.
Management as charge in costs, 58,
Mangolds, 79, 80.

fictitious marke{ for, 43.
Manual and horse labour, 76.

record of application of, 18,
Manure, farmyard, 73.

records of, 26.

unexhansted value of, 49, 88.
Manures book, 16.

record of application to fields of,

Manurial and food residues, 48, 89.

Market prices, fixing of, 13.
values, 43.

Meat (see * Animal products ), 91.

Mechanical power, 67.

Method, determination of, 14.
uniformity of, 11,

Middleton, Sir Thomas, 69.

Milk, cost of producing, 93.
distribution of, 96.

Miscellaneous tools and consumable
stores, 18.

Motor ploughing, 70.

Net output, distribution of between
farmer, landlord, and labourer,
110.
output of agriculture, 111.
returns of agriculture, 111.
returns of farming, the distribu-
tion of, 109.



INDEX

Net vost of nilk, 97,
Net income of labour, 110,
New-born animal, cost of, 39.

Qata, 83, 85.

On-cost and establishment charges,
distribution of, 53.

Orwin, . 8., Farm Accounds, 15 n.,
61 n.

Outgoing valuation, 49.

Output of Great Britain,
cultural, 110

agri-

Paper profits and losses, 41, 44.
Pagtures and grazing, 88,
Patent rights account, 43 n.
Pedigree stock (purchased), 42.
value, 41.
Policy, determination of, 37, 43.
Potatoes, 81.
Primary results, 60.
Principle, questions of, 37.
Production in  agriculture, a
measurcment of the standard
of, 99.
census of, 1907, 100, 109,
Profit and loss account, 13.
Profits of agriculture, distribution
of, 110,
Purchased pedigree stock, valua-
tion of, 42,

Receipts and payments record, 28.
Records, classifieation of, 30-3.
Rent, Ricardo’s theory of, 33.
and rates, charge for, 77,
distribution of, 56.
inquiry by Land Agents’ Society,
56 n.
Research work, 11.
Residues, value of, 34, 48.
Roots account. 31.
cost of, 78.
fictitious market for, 43, 44,
Royal Commission, inquiry into

i

141

economic future of the agricul-
tural industry, 9.

Secondary results, 98,
Standard of production in agri-
culture, 99.
measure of, 101.
Starch equivalent method of valua-
tion, 43, 46.
Stock book, 16.
horses account, 47.
Straw, cost of, 45, 46.
as by-product, 74, 73.
Swedes, cost of turnips and, 77,
Synthetic book-keeping, 14.

Time-sheets, 18, 22, 24.
Tractor (Titan), operations per-
formed by, 70, 71.
depreciation of, 48, 72,
Transfer of stock, 26.
Turnips and swedes, 77.

Unexhausted cleaning costs, 51.
value, 30, 88.
value of manures, 49, 88.

Valuation of dairy stock, 93.

of feeding-stufis, 38.

of food residues, 34, 38,

of herd, 95,

of implements, 17,

of intermediate products, 37.

of pedigree stock, 42,

of unexhausted manure, 49, 88.
Voelcker & Hall’s tables, 34.

Wages Board, Agricultural, 9, 22,
109, 112,

Wages, the relation of to earnings
and to the cost of living, 107,

Wheat, cost of, 45, 83.
production, 13.

Working horses account, 47.



PRINTED IN ENGLAND
AT THE OXFORD UNIVERSITY PRESS



