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INTRODUCTION

OVER the last 15 years there have been impressive technological
advances in almost all branches of the farming industry, and,
in the post-war years, a steady and significant increase in the
industry's output. The stress laid on the necessity to attain
greater output overshadowed the question of the cost incurred
in this achievement. Perhaps it was all too easy to assume
that, because of the application of new techniques, increased
output could be attained economically, and no doubt there was
some justification for this attitude. However, of late, consider-
ably more attention has been focussed on the relationship
between the resources employed and the results achieved, and
a shift in emphasis from optimum production to economic
production has been in evidence in the exhortations to farmers
to reduce costs. In spite of the great potential increase in
technical efficiency, increasing concern is felt about the level of
economic efficiency in the industry. It may be that the vast
amount of technical knowledge to be imparted and absorbed
has proved too much both for the institutional framework
designed for this purpose and for the farming community.

Advances in the field of farming technology during and
since the war have assumed the proportions of a revolution, or
rather, would have assumed revolutionary proportions had
they been applied en masse. However, the lag between
theoretical and laboratory advances and their application in

practice, together with the great volume of new techniques,
have tended to limit the extent of the revolution. The demands
made on the traditional farmer have been excessive in that the
wealth of new approaches and techniques pertaining to his
heterogeneous products have far outstripped the ability of
even the most advanced members of the farming community
to absorb and apply. Sound husbandry combined with some

business acumen are now no longer sufficient guarantees of

success when the concept of sound husbandry is so fluid as a

result of continuous and rapid theoretical advances. The

attempts of farmers to keep pace with all these advances are

empirically evident. Here and there this new method, or that

new machine, are grafted on to existing systems. No fund-

amental alterations are made in the overall pattern of organis-

ation and it is doubtful whether the full economic implications



of the adoption of one or two changes in methods are fully
appreciated. In face of the revolutionary nature of many of
these recent advances and the persistence on most farms of this
traditional pattern of organisation, some doubts concerning
the level of economic efficiency are justifiable.

To essay some measurement of the economic success with
which the new techniques have been integrated, is the object of
this study. The basis of the technique adopted for such
measurement is the comparison of results on individual farms
in the two years, 1939/40 and 1952/53. Assuming that the
pattern of input and output factors in each of these years
reflects the method of productive organisation in operation at
the beginning and end of the period under review, it is possible
to compare these by applying the constant price technique. By
raising all input and output factors in 1939/40 to 1952/53 price
levels direct comparison can be made of the results obtained
from operating the 1939/40 production programmes in 1952/53
with the actual programmes in force in 1952/53. Not only
is it possible to compare total results, but this technique also
allows examination of changes in both input and output
patterns over the period. Since changes in these patterns may
be attributed, in part at least, to the effects of technological
advance it is then reasonable to comment on the nature of
changes in economic efficiency induced by technological
considerations. In so far as relative changes in the prices of
input and output factors display wide divergences, the success-
ful adjustment of production programmes to such changes will
also be reflected. However it is implicit in the concept of
economic efficiency that substitution in response to such
relative changes takes place and some account is taken of these
changes in the course of this study. Alterations in production
programmes in response to technical developments may well
involve changes in the proportions of input and output factors
the reverse of those dictated by economic considerations.

Briefly then the hypothesis to be examined is that production
programmes in operation in 1952/53, being theoretically more
efficient as a result of technical improvements were, in fact,
more efficient than those in operation in 1939/40.
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The Sample

The sample used for this investigation consisted of the
maximum number of identical farms for which National
Farm Management Survey returns were available in the years
1939/40 and 1952/53 in the Bristol I Province. Unfortunately
only 30 such farms were available but it was thought worth
while to pursue the analysis on this small sample as a prelimin-
ary project, and as an illustration of one method of approach
to the examination of the above hypothesis.

Table I summarises the acreage distribution of the sample
in the two years 1939/40 and 1952/53. More than two-
thirds of the total number of farms were between 100 and
300 acres in extent in both years: roughly one-sixth were above
300 acres and one-sixth below 100 acres. Although the bulk
of the sample displays a fairly narrow range of acreages the
same cannot be said for the whole sample. 1-Towever, for
comparative purposes the distribution by size of the sample is
of no great moment. What is important, however is the
variation in the acreages of individual farms between the
beginning and end of the period, since large changes could well
influence results, in that performances being compared would
no longer be those of identical productive units. The extent
of such changes, which can be considered significant in this
respect, is open to speculation and would obviously depend on
the actual number of acres involved and the relation this
number bore to the original figure: a change of 50 acres being
of greater significance on a farm- where the original acreage was
say, 60 acres to one where the original acreage was 500 acres.
Table I shows that only 5 farms recorded acreage variations of
more than 20% between the two years: in all 5 cases 1952/53
acreages were larger than 1939/40 acreages and in only one
instance was the increase more than twofold.

Changes in cropping on each farm showed considerable
uniformity throughout the sample: arable acreage invariably
being extended and permanent grass acreage decreased.
Whereas only 8 farms had over 10% of their total acreage under
tillage in 1939/40, this figure had risen to 26 in 1952/53.
Moreover in 1939/40 only 3 farms had over 20% of their total
acreage under tillage, whilst in 1952/53, 16 farms recorded crop
acreages well over 20% of their total acreages. Again, only
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one farm recorded more than 10% of its total acreage under
temporary grass in 1939/40 but there were 19 such farms in
1952/53, many of which had well over 20% under temporary
grass. Consequently, the area under permanent grass which
occupied over 80% of total acreage on 26 farms in 1939/40,
had decreased to well below 80 % on the same number of farms
in 1952/53. When account is taken of the fact that much of
the permanent grass in 1952/53 was comparatively new, the
shift from permanent grass is even greater than shown by these
figures.

TABLE I

Acreage Distribution of 30 Farms

I. More than 10% total acreage under:
(a) tillage . . • • • • • •
(b) temporary grass . . • • • •

II. More than 80% total acreage under
Permanent grass . . • • • •

III. Total acreage over 100 acres • •
IV. Total acreage less than 300 acres ..
V. Acreage change between the two

years of more than 20% .. . ,

Number of Farms

1939/40 1952/53

8
1

26
25
27

5

26
19

5
25
25

All the farms were milk producers within the several milk
producing areas of the province: 12 in the Somerset flats, 8 in
the Wiltshire Vale, 4 in the Severn Vale and 6 in the Cotswold
area. In 1939/40 milk production ranged from 21 % to 80 %
of total production, accounting for over 50% of production on
18 farms. In 1952/53 the range was from 36% to 85 %, with
22 farms deriving over 50% of their total production from
milk. In both years on all farms the milk enterprise was
combined with, in order of importance, pig, poultry and corn
production.

The foregoing description may show that no strict uniform-
ity can be claimed for the sample of farms, but at the same
time sufficient similarity exists for present purposes. No
attempt is made to compare one farm with another in one year.
What is important is the comparison of each farm's perform-
ance in one year with the same farm's performance in another.
Hence the only requirement is that the farms should be of the
same general type, otherwise tbe results might be coloured by
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the extent to which technological changes have impinged on
the different types of farming activity e.g. dairying, corn
growing and beef rearing. The sample obviously meets this
minimum requirement.

Notes on the Analytical Method

Many problems were met in designing the technique to be
adopted for raising the input/output factors in 1939/40 to the
1952/53 price level. Quite a few have not been overcome for
various reasons, generally concerned with the nature of the
available data, and the impossibility of breaking down
comprehensive totals into their constituent parts. More often
than not this type of difficulty arose in connection with the
form and lay-out of the Farm Management Survey data for
the earlier year. In addition, some difficulty was experienced
in calculating the requisite price index for many of the smaller
input factors and recourse was taken to what can only be called,
at best, considered estimates. However, for most major input
and output factors satisfactory price indices were available,
and the principal source of difficulty lay in the nature of the
data. The procedure eventually adopted may be criticised on
many grounds but it was felt that, rudimentary though it
might be, it provided a reasonably accurate basis for the pro-
posed analysis.

As far as the different types of output were concerned
strict limits were imposed by the difficulty already mentioned,
namely, the inability to break down total figures of the broad
categories given in the returns. Hence the indices used were
simple arithmetic averages.of the price indices published by the
the Ministry of Agriculture, Fisheries and Food for the general
categories of milk, cattle, sheep, pigs, poultry, wheat and
barley, and meadow hay. That part of the output comprised
of miscellaneous items was converted on the basis of the simple
arithmetic average of the Ministry of Labour Interim Index of
rent, rates, food, fuel and light. Input factor adjustments
were less easily made. For feeding stuffs and fertilisers again
a simple average of the Ministry's price indices for the various
types was applied. Labour inputs were raised on a cash basis
by the use of the index of increase in the statutory minimum
wage over the period under review. Interim Indices were
applied to the following input factors as described; rent and
rates using the appropriate Index; for electricity the Index of
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fuel and light; for veterinary fees the Index of services; and for
sundry inputs the Index of miscellaneous goods. Seeds,
depreciation and repairs, fuel, contract work and haulage were
converted by the application of indices calculated from various
sources, principally from enterprise cost studies and other
published work containing information from which such
calculations were possible.

General Analysis

Within the framework outlined above, the actual input and
output factors on each farm in 1939/40 were calculated at
1952/53 prices to provide the basis for comparing the results
from actual 1952/53 production programmes with those that
would have resulted from operating 1939/40 programmes in
1952/53. (Throughout the following text, to avoid cumber-
some repetition, the 1939/40 figures referred to are 1939/40
figures raised to 1952/53 price levels.) Table II presents in
summary form the total 1952/53 and 1939/40 output, input and
investment income per 100 acres on each farm, the farms being
arranged in orders of the difference between 1952/53 and
1939/40 investment incomes.

The most significant result of this analysis is the fact that
of the 30 farms only 9 had larger investment incomes from
1952/53 than from 1939/40 production programmes. More
than two-thirds of the sample appear to have achieved less
favourable results from 1952/53 than from 1939/40 figures,
implying that 1939/40 farming organisation would have been
more efficient than the actual organisation in operation in
1952/53; maximisation of profit being the measuring rod of
economic efficiency. Changes in the structure of input/output
factors, induced, we may assume, by technological develop-
ments in the intervening years, seem to have led to a decline in
economic efficiency in 21 of the sample farms. This general
conclusion is not in any way impaired if allowance is made for
the confessed rudimentary nature of the analytical method.
Assuming, say, that differences of £500 are not significant for
that reason, the sample still divides itself into one-third and
two-thirds with more and less favourable results respectively.
Whatever arbitrary figure is chosen as the dividing line between
significant and non-significant investment income differences,
the broad generalisation, is still valid that on the majority of
farms 1952/53 programmes appear to have been economically
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less efficient than the 1939/40 programmes would have been:

Admittedly this conclusion is subject to criticism on the grounds

that it is based only on actual investment incomes in two

TABLE II

Output, Input, and Investment Income per 100 Acres on 30 Farms in 1952/53

and 1939/40

Code
No.

Difference
Output Input Investment Between

Income 1952/53 and
1939/40

1952/ 1939/ 1952/ 1939/ 1952/ 1939/ Investment
53 40 53 40 53 40 Incomes

1 5,222 2,082 4,056 2,188 1,166 -106 1,272
2 3,226 2,544 3,287 3,215 -61 -671 610
3 3,434 2,035 2,772 1,958 662 77 585
4 4,307 3,343 3,793 3,389 514 -46 560
5 4,185 4,139 3,337 3,834 848 305 543
6 6,341 5,224 5,198 4,624 1,143 600 543
7 3,124 2,731 2,082 2,189 1,042 542 500
8 5,600 6,504 4,591 5,688 1,009 816 193
9 4,298 5,803 3,345 4,951 953 852 101
10 3,239 3,405 2,816 2,911 423 494 -71
11 3,801 3,319 3,389 2,815 412 504 -92
12 3,049 1,861 2,607 1,279 442 582 -140
13 2,687 3,482 2,430 3,019 257 463 -206
14 1,896 7,801 1,951 7,628 -55 173 -228
15 4,781 4,852 4,304 4,094 477 758 -281
16 3,147 2,570 3,045 2,143 102 427 -325
17 4,665 6,426 3,602 4,972 1,063 1,454 -391
18 2,467 3,688 2,281 3,061 186 627 -441
19 3,006 3,699 2,622 2,808 384 891 -507
20 3,415 3,298 3,009 2,348 406 950 -544
21 1,480 2,057 1,712 1,597 -232 460 -692
22 4,174 4,697 3,719 3,435 455 1,262 -807
23 4,322 5,546 4,199 4,313 123 1,233 -1,110
24 4,098 7,186 3,956 5,587 142 1,599 -1,457
25 5,401 7,703 4,701 5,486 700 2,217 -1,517
26 5,581 7,197 4,952 4,985 629 2,212 -1,583
27 2,038 6,339 3,001 5,595 -963 744 -1,707
28 4,453 6,726 3,389 3,734 1,064 2,992 -1,928
29 5,946 7,479 4,955 4,417 991 3,062 -2,071
30 5,890 10,337 5,575 6,705 315 3,632 -3,317

widely separated years, and it is an accepted fact that one of
the outstanding characteristics of the industry is the wide
fluctuations to which incomes are subject from year to year.
Consequently it may be alleged that the results of the analysis
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so far are largely fortuitous. Possibly some part of the results
may be attributed to this, but it can be claimed in defence tha 
it is unlikely that the element of chance occured in one direc-
tion only. Support is given to the afore-mentioned general
conclusion, because of the distribution of the investment
income differences, and the comparatively large number of
those with considerable negative differences. No matter how
rough and ready the technique and how important the chance
element, economic efficiency appears to have declined farther,
and in more instances, than it has risen. The nature of this
study precludes any more precise claim.

It is of interest to note at this stage that only 11 farms had
greater outputs under 1952/53 than under 1939/40 programmes
and that 7 of these also had larger investment incomes from
1952/53 than from 1939/40 programmes On the cost side of
the picture the sample divides more nearly in half as regards
the size and direction of differences between 1952/53 and
1939/40 costs. The seemingly close relationship between greater
output and larger investment incomes from 1952/53 than from
1939/40 programmes does not extend to the cost factors.
Considering only substantial differences it may be suggested
that only those 1952/53 programmes which gave greater output
than would have been achieved from operating 1939/40 pro-
grammes in 1952/53, were economically more efficient.

System Intensity Comparisons

Before proceeding with the analysis of variations in the
separate input and output factors, some investigation of
changes in intensity levels on the individual farms was thought
appropriate. The failure on two-thirds of the farms in the
sample to achieve greater output from 1952/53 than from
1939/40 programmes suggests an adverse change in the level of
intensity as a possible reason. This in spite of the presumption
that there has been, over the period under review, a general
increase in the intensity of farming systems.

The method adopted to measure the levels of intensity, on
each farm, in each year, is outlined below. Briefly, the output
from each farm was measured against the average output of
its appropriate type-of-farming group as shown in the Farm
Management Survey; the relationship established being
expressed as a percentage of that average. This figure, the
System Intensity Index, indicates the level of intensity of
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organisation on each farm in relation to the average level of
the appropriate type-of-farming group. Several difficulties
implicit in this technique are immediately obvious. First,
there being several types-of-farming groups included in the
sample under review, all the farms are not measured against
the same average figure in each year. Second, the averages
derived from group performances in each year are not averages
of identical samples since some farms included in the type-of-
farming group in 1939/40 are not included in 1952/53 and
vice versa, and also the total numbers of farms in each year are
different. Third, no conclusions about absolute changes in the
intensity of farming organisation over the period are possible.
Since the System Intensity Index arrived at for each farm is
the result of the comparison of its output performance with
that of the average output of the relevant type-of-farming
group in each of the two years, the only permissible inference
from comparing the individual farm System Intensity Indices
of 1939/40 and 1952/53 is a relative one, namely, that in
relation to the group average, the intensity level on each farm
has risen or fallen. In spite of the foregoing limitations the
comparison of relative changes in the levels of intensity of
organisation on each farm seems to be of some value. In the
case of the first two difficulties they merely accentuate the
rough, approximate, nature of this System Intensity measure-
ment, and can be overcome, in part, by ignoring relative
differences unless they are substantial. In Table III the last
column shows the direction of relative changes in intensity
levels of more than 20 points. It may well be that even this
difference is of little significance, but a higher measure of
significance would still result in a similar distribution of
positive and negative differences. As for the third obstacle, no
consideration of absolute intensity levels between the two
periods is attempted: that is, no attempt is made to compare
the type-of-farming group averages in each year with one
another. Hence it may well be that absolute intensity of each
group is higher in 1952/53 than in 1939/40 and so it does not
follow that because, say, one farm's System Intensity Index
has fallen from 120 in 1939/40 to 90 in 1952/53 its system of
organisation was less intense in 1952/53 than in 1939/40.
But it does follow that that particular farm failed to maintain
its level of intensity of organisation in relation to the average
change for all other farms in its group. Bearing this in mind it
appears from Table III that changes in systems brought about
during the period under review tended to cause a general
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TABLE III

System Intensity Indices

Code
No.

Difference
Between

1952/53 and
1939/40

Output per
100 Acres

'

•
System
Intensity
1952/53

System
Intensity
1939/40

Difference Between
1952/53 and 1939/40

System Indices

Significant
£ % % % Difference

+ or —20

1 3,140 127 50 77 +
2 682 95 113 —18
3 1,399 101 90 11
4 964 126 135 —9
5 46 93 95 —2
6 1,117 154 111 43 ±
7 393 70 74 —4
8 —904 121 134 —13
9 —1,505 110 137 —27 —
10 —166 95 143 —48 —
11 482 92 111 —19
12 1,188 78 47 31 +
13 —795 69 86 —17
14 —5,905 43 153 —110 —
15 —71 123 122 1
16 577 81 67 14
17 —1,761 120 134 —14
18 —1,221 60 87 —27 —
19 —693 73 88 —15
20 117 83 73 10
21 —577 33 67 —34 —
22 —523 • 101 127 —26 —
23 —1,224 97 129 —32 —
24 —3,088 89 155 —66 —
25 —2,302 117 162 —45 —
26 —1,616 121 152 —31 —
27 —4,301 60 155 —95 —
28 —2,273 96 147 —51 —
29 —1,533 128 164 —36 —
30 —4,447 131 216 —85 —

relative fall in the intensity of organisation especially of those
farms whose intensity was high in relation to the average in
1939/40. Of the 19 farms in that year with systems above the
average for their group, 17 recorded smaller, in most cases
considerably smaller, indices above the average in 1952/53,
and only one farm a significantly larger figure. Of the 11 farms
with systems less intense than their group average in 1939/40,
however, 6 registered relative decreases in 1952/53 but 5
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showed relative increases. Farms with relatively high levels
of intensity in' 1939/40 were unable to maintain their position
in relation to average levels in 1952/53. Whatever organi-
sational changes were undertaken in the intervening years
appear to have caused adverse movements in the intensity
levels of these farms. Not by any means so certain were the
movements in intensity levels of farms with relatively low
figures in 1939/40: not enough evidence is available from this
small sample to postulate any general trend since approximately
half of the number improved and half failed to improve in
this connection. It may be tentatively suggested that the
possibility of increasing relative intensity was greater in the
case of those farms with comparatively low levels of intensity
in 1939/40.

Graph I is designed to compare these relative changes in
intensity levels with relative differences between 1952/53 and
1939/40 output. The farms have been arranged in descending
order of the difference between 1952/53 and 1939/40 investment
incomes on the horizontal axis. Two points along the vertical
axis have been plotted for each farm, one representing the
1952/53 System Intensity Index as a percentage of 1939/40
Index, the other, 1952/53 as a percentage of 1939/40 output.
A fairly close positive relationship is established between
variations in the two measures. Changes in economic efficiency
between the two periods are, in general, closely associated
with like movements in both comparative System Intensity
Index and output measurements. In view of the exceptions to
both trends, however, it is obvious that greater economic
efficiency does not depend entirely on those factors. For the
present however the significant fact is the relationship between
the two measures. Less output from 1952/53 than from
1939/40 programmes is invariably associated with a relative
fall in intensity, although greater output is not so closely
connected with relative changes in intensity. Examination of
these points is made in the following section.

Output

Changes in the output patterns on each farm are examined
on the basis of the difference, per 100 acres, between the 1952/53
and 1939/40 output of the several enterprises. Chart I has
been constructed in an attempt to present the results of this
analysis in an easily manageable form. Each column represents
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one farm, and the various sections in the column the net

difference between the 1952/53 and 1939/40 output of a specific

enterprise or group of enterprises: the farms being arranged,

from left to right, in descending order of the difference

between total output in 1952/53 and 1939/40. The vertical

scale shows the net difference in £ sterling of the several

outputs and the total of the whole column shows, in each case,

the net difference in total output from the two production

programmes.
It is immediately apparent that changes in the composition

of output patterns on individual farms between the two years

were substantial for some enterprises, and provide ready

explanations for, the relative movements in the levels of in-

tensity of organization. All farms with substantial relative

declines in their System Intensity Indices record falls in the

output of one or all of the more intensive enterprises, pigs,

poultry and milk. Where these trends are partially offset, they

are offset by a shift towards the production of the less intensive

crop enterprises. Moreover it is possible, from this analysis,

to indicate one reason for the divergence, shown in Graph I,

between the comparative System Intensity Index and output

variations in one or two cases amongst those farms having-

better results from 1952/53 than from 1939/40 programmes.

In these cases 1952/53 output was well in excess of 1939/40

output although relative intensity of organisation had fallen

considerably. It would appear that these diverse movements

were due in part to re-organising production programmes in

the direction of the less intensive crop enterprises as against_

the pig and poultry enterprises.
No two farms have reacted in the same way to changes

in technical and economic conditions over the years. Except

for the milk and pig enterprises no significant general trend is

noticeable: 1952/53 production programmes were not other-

wise radically different, as far as the composition of total

outputs was concerned, from those of 1939/40. The success

or failure of all farms, with significant variations between

1952/53 and 1939/40 output, to achieve greater economic

efficiency from their 1952/53 programmes can be attributed to

changes in the milk and pig enterprises. Half the farms were

able to attain higher output from their 1952/53 than from their

1939/40 milk enterprise, and half were unable to do so. It

seems that management of this particular enterprise was as

likely to improve as to deteriorate as a result of changes in

methods. On the other hand there seems little doubt that
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whatever other effects changes in methods may have had, they
did induce a general diversion of resources from pig production.
In fact, as can be seen from Chart I, this factor alone can
account for the failure of total output under 1952/53 pro-
grammes to equal or outstrip 1939/40 output in over half those
farms registering less economic efficiency under their 1952/53
programmes. The extent of negative differences between
1952/53 and 1939/40 pig outputs is very large as can be seen at
the bottom of the Chart. Relative restriction of this enterprise
is the most important single reason for the distribution of the
sample so far.

It is of course impossible to attribute the changes in output
patterns to any one, or to any group of factors, but it seems
justifiable to assert that they occurred as a result of techno-
logical considerations. Certainly no conclusions can be drawn
from such a small sample about the nature of reactions to
relative price movements, nor about the interaction of such
movements with supply changes. It is sufficient to remark on
the factual position. In the order of the magnitude of price
rises, the enterprises rank as follows—pigs, sheep, poultry,
milk, cereals, other crops, cattle, hay, and sundry production.
The detailed figures show that there was a general relative
restriction in the output of pigs, sheep and poultry, whereas
there was a less obvious, but still discernible, relative increase
in the output of cereals, other crops, and cattle, from 1952/53
programmes. That is, there were changes in the composition
of outputs, in the weight given to the various enterprises, in
inverse proportion to relative price movements.

Input

Changes in input factors between 1952/53 and 1939/40
organisations are presented in Chart II in the same form as
output variations. The farms are again arranged from left to
right, in order of the difference between 1952/53 and 1939/40
output.

As for variations in total inputs the sample divides approxi-
mately in half: one half with higher 1952/53 than 1939/40 inputs,
the other with higher 1939/40 than 1952/53 inputs. Only two
farms were able to attain higher output in 1952/53 than in
1939/40 at less input cost and four of those with lower output
in 1952/53 than in 1939/40 had greater input costs. Moreover
four farms with higher 1952/53 than 1939/40 output failed
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to record higher efficiency from their 1952/53 programmes
because of more than proportionate increases in 1952/53 over
1939/40 input costs. It may appear from these remarks that
no relationship exists between input variations and variations
in output and investment incomes. To some extent this is
true but nevertheless, taking into account only substantial
differences in the three measures, broad generalisations may
be reached. It may be said that higher output from 1952/53
than from 1939/40 programmes was achieved only at a higher
level of input costs in 1952/53 than in 1939/40. On the other
side of the sample, where 1952/53 output was less than that of
1939/40, only two farms were able to reduce 1952/53 input
costs more than in proportion to the actual fall in output.
If changes in patterns of organisation over the years induced,
more often than not, relative falls in output potentials they
would also appear to have adversely affected the relationship
between output and input. Input costs either rose further than,
or failed to decrease in step with, output in over two-thirds of
the sample. Input factor adjustments were even less susceptible
to change in the direction of increasing economic efficiency
than were output adjustments.

Chart II brings out clearly the two main characteristics of
adjustments in input factors over the years. The first and
perhaps most striking feature of input variations is the almost
universal decline in the input of purchased feed: only five
farms had higher feed inputs under their 1952/53 than their
1939/40 programmes, and in only one of these was the excess of
1952/53 over 1939/40 inputs substantial. In almost every other
case there were large relative decreases in the input of purchased
foodstuff under 1952/53 programmes. This tendency in itself
more than offsets rises in all other items in half the sample and
contributed significantly towards helping to limit the excess of
1952/53 over 1939/40 total inputs in the remainder. Obviously
in many cases this adjustment is related to the restriction in pig
production noted earlier, although there would also appear to
be a further connection with the general change in acreage
distribution outlined in the description of the sample, in so far
as that pointed to an increase in the measure of self-sufficiency
achieved by individual farms. In this connection also it may
be noted that the 1952/53 input of seeds and fertilisers was
invariably well above 1939/40 inputs. The second feature of
input factor adjustments is that, with the exception of labour
(and, of course, feed) all other items of input were larger under
1952/53 than under 1939/40 input patterns. Depreciation,
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repairs and fuel increases reflect the rise in mechanisation over
the years: a rise not related in any way to changes in output
and, again, a rise accompanied in two-thirds of the sample
with similar movements in labour input. There seems little
doubt that machinery was introduced into all systems to some
extent in excess of that in use in 1939/40 and also that this
achieved no economies in the pattern of inputs in most cases.
Only one-third of the sample farms had smaller labour inputs
under 1952/53 than under 1939/40 input patterns, and, with
few insignificant exceptions, all recorded higher sundry inputs,
which comprised contract work, haulage, veterinary fees, etc.

As far as the type of farm considered in this study is con-
cerned, input factors are not amenable to significant changes in
composition in response to relative changes in their prices.
Little can be said by way of comment on the changes noted
above. In o far as all input factors, except feed, were higher
in 1952/53 there seems to have been little or no success in
adjusting inputs to relative price changes. For example, only
half a dozen farms showed any substantial decrease in labour
input to offset the rise in machinery and fuel inputs. Similarly
no counter balancing decrease in labour input appears to have
been made in response to increased input of contract work etc.
In these instances at least, where substitution seems technically
more feasible than in other directions, no discernible general
movements appear to have occurred.

Efficiency Standards

The use of various efficiency standards in measuring farm
performances is now a widely accepted method of comparison.

It seems appropriate therefore to conclude .this study with an

analysis of some of these standards on the sample farms.
Three standards were selected which would give a comprehen-
sive picture of the relationship of performances from 1952/53
and 1939/40 production programmes: gross production per
£100 costs as a general standard of overall efficiency; net pro-
duction per 100 acres as a measure of land utilisation efficiency;
and net production per £100 labour, depreciation and repairs,
and fuel, as a measure of the efficiency with which machine and

man-power together Were combined with other factors. Each
of these standards was calculated for all farms under 1952/53
and 1939/40 production programmes. .Graph II presents these
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results with the 1952/53 standard expressed as a percentage of
the 1939/40 standard.

Little need be said by way of comment on these results. The
gross production per £100 cost standard simply expresses the
results arrived at in Table II in a different form: the first 9
farms recording higher efficiency on this basis in 1952/53 than
in 1939/40 with the rest of the sample showing reverse results.
Although the general trend of the net production per 100
acres standard reflects a positive relationship between efficiency
in the utilisation of land and general economic efficiency, there
are sufficiently large deviations from the trend to warrant closer
examination. Seven farms appear to have increased the
efficiency with which land was used and still failed to increase
economic efficiency between the two periods under review.
Some part, at least, of the reason for this is contained in the
other standard illustrated on the Graph. All seven of these
farms used machine and man-power together less efficiently in
1952/53 than in 1939/40. In fact, it appears reasonable to
conclude from the close relationship of the curves of gross pro-
duction per £100 cost and net production per £100 labour,
depreciation and repairs, and fuel, that the efficiency with which
machine and man-power was applied was a major factor
influencing overall economic efficiency.

Conclusion

The sample on which this study is based being rather small,
the following remarks are not intended to be held generally
applicable either to farming as a whole or even specifically to
the type represented by the sample. In so far as any general
conclusions follow from the analysis, however, it may be
claimed that they provide justification for further study in two
directions: firstly, with a view to improving the analytical
technique itself and, secondly, in applying this more refined
approach to more representative samples.

Comparing the performances of similar individual produc-
tive units over a period during which rapid and extensive
advances in technology have occurred, it might be readily
assumed that, if any or all of these advances had been fully
integrated into farming organisations, the economic efficiency
of the organisations at the end of the period would be higher
than at the beginning. If in fact this is not so, then the assump-
tion must be, either that technological advances have not been
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fully integrated, or that they have been of such a nature as to
have adverse effects on the relationship of resources used to
results achieved. That is, they have influenced the pattern of
input/output factors over the period so as to increase the use of
resources and decrease the production of outputs whose prices
have risen relatively to other input and output factors.

Of the thirty farms included in the sample only nine appear
to have operated production programmes in 1952/53 which
yielded higher investment incomes than would have resulted
from operating their 1939/40 production programmes in
1952/53. Output on seven of these was significantly higher as a
result of the changed pattern of output factors: on the other
two farms, not only was output lower, but the difference in
investment incomes between the two production programmes
was too small to be of any significance. Greater output from
1952/53 than from 1939/40 production programmes appears
then to be a prerequisite of greater economic efficiency. The
bulk of the farms studied failed to achieve greater output,
largely as a result of a relative decline in output of pigs and
milk, where relative prices rose higher than those of other
categories of output. In consequence of this change in output
patterns, relative intensity of production programmes declined
between the two years in the majority of the sample farms. In
few instances did relative intensity increase, and this was
associated with low intensity levels of 1939/40 programmes.
Generally speaking, the effect of changes in output patterns,
induced during the period, was to reduce relative intensity
where it was high under 1939/40 programmes. Only a sub-
stantial movement away from the relatively high purchased feed
inputs under 1939/40 programmes saved actual total inputs on
all farms in 1952/53, irrespective of output changes, from being
well above the 1939/40 input levels. Despite this favourable
change in resource use, almost half the sample had relatively
higher total inputs, and all had higher inputs of all other factors
except labour, under their 1952/53 programmes.

An obvious criticism may be that this whole analysis is
based on the relative movement of the prices of input and out-
put factors which may be said to depend, to a large extent, on
supply and demand conditions respectively. Consequently it

is inadmissible to argue that there were movements away from,
for example, pig production, where the relative price rise was
greatest, since this may be attributable to the relative decrease
in production, It may be argued in defence that the whole
basis of the comparison is the individual farm unit where the
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manager takes the prices of his outputs and inputs as given.
In any case, statements concerning such movements are intended
as comments only, and no attempt is made to draw general
conclusions concerning the relations between supply, demand,
and prices, on such an insecure basis. Nevertheless, there
seems some justification for saying that no general attempt
appears to have been made to concentrate production in those
enterprises with relatively high price increases or to substitute
relatively cheaper resources for those which had become more
expensive over the years.

It may be maintained that, since several restrictions, notably
on feeding stuffs, were still effective in 1952/53, the failure of
the majority of the sample farms to achieve greater economic
efficiency was a direct result of those restrictions. Be that as it
may there appears to have been no general effort to adjust
other input items to offset these restrictive limitations, nor
were such alterations in land and livestock policies as occurred
successful in overcoming these difficulties. Moreover a pre-
liminary examination of comparable figures for 1954/55, when
all restrictions had been removed, tends to support the con-
clusions of this study and so undermines the contention that
restrictions alone were the decisive factor.

To sum up, the conclusion borne out by this study is that,
more often than not, changes in the pattern of input and out-
put factors, induced by technical developments between 1939/
40 and 1952/53 did not result in an increase in the efficiency of
1952/53 production programmes over those of 1939/40. They
failed to give greater output from 1952/53 than from 1939/40
programmes in the majority of cases, yet this was essential if
better results were to be achieved. More often than not total
input under 1952/53 programmes failed to decrease in propor-
tion to decreases in output. Finally, changes in the pattern of
resources used were not economically, if technically, justifiable:
neither input nor output factor adjustments were such as to
lead to greater economic efficiency in over two-thirds of the
sample farms.
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OUTPUT VARIATIONS ON 30 FARMS

The Difference Between 1952/53 and 1939/40 Outputs of the Several Enterprises
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CHART II INPUT VARIATIONS ON 30 FARMS
The Difference Between 1952/53 and 1939/40 Input Factors
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