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Summary

This study investigates the possibilities for totally
plant-based agriculture in England and wWales and assesses the
impacts of this shift in food production. The world food
situation, increasing pressure on resources for food production,
and health problems apparently related to western-style diets all
suggest change is necessary. Plant-based agriculture is a
possible alternative worthy of investigation.

The general research approach was a technology assessment
incorporating a literature review on agricultural and dietary
issues; the construction of a novel cropping scheme for
England and Wales; a Delphi study on developments in dairy
farming; a relevance tree to establish the areas of impact of
the shift;and a single farm case study to establish its potential
for changing to crop production.

The general conclusions were that plant-based agriculture is
a possible alternative for agriculture in this country. The
level of self-sufficiency would increase provided the population
adopted .a vegan diet and the efficiency of resource use in
agriculture would improve, The diet is limiting and cannot be
wholeheartedly recommended for the whole population. Much
agricultural land is released by the scheme providing potential
for other forms of land use but it is hard to say whether this
would provide any overall economic benefits, Techniques to
facilitate dairying in a meatless regime could be developed,
The case study indicates that change is possible on farms which
might be considered marginal for crop production although the
risks involved in farming these holdings increase.

The technological base of agriculture and the economic and
social priorities of society were assumed not to changej this
tends to make totally plant-based agriculture an unlikely goal
although some move away from meat production seems to offer

advantages, It is recognised though that if these factors
change the conclusions might be different.

Vegetarian
Self=sufficiency

Agriculture
Diet

Susan Elizabeth Thompson

submitted for degree of Doctor of Philosopy 1979
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INTRODUCTION

This study was prompted by a number of considerations and
events. It was conceived in 1874/75 at about the time of the
first major oil crisis and the United Nation's conference on
Food (1974). The problems of food production, distribution and
consumption worldwide and Britain's over-reliance on imported
food were highly topical. The food production system in this
country showed a major imbalance because of the need to import
a large proportion of both our food and feedingstuff requirements,
This situation, though it is imbalanced, is the result of a
multitude of interrelating economic and political factors. The
British food supply situation is likely to be threatened, houwever,
in the medium to long=-term. Worldwide supplies of oil are
decreasing and there is also increasing uncertainty in world food
markets as demand for food rises and production has difficulty
meeting it. In this country there is considerable strain on
agricultural land as demand for other forms of land use rises,
as the population increases and society's aspirations change,

There were also other topical problems relating to diets
which linked with a study on agriculture. Animal fats and
refined carbohydrates, specifically, had been linked with the
development of certain diseases virtually peculiar to affluen£
western societies, The Vegetarian Society (ﬁ.K.) was interested
in the potential for totally plant-based agriculture in this
country, The sort of diet derived from this system wﬁuld be
free of the items implicated in the dieases of affluence and the

removal of inefficient animal production should provide better

levels of self-sufficiency. There was, therefore, ample incen-

tive for investigating an agricultural system which reduced



15

imports and provided a diet free of ingredients which might lead
to degenerative diseases.

The study sought to assess whether or not totally plant-based
agriculture was a possible future for agriculture in this
country. At a fundamental level it was important to know
whether this sort of system was feasible biologically under
British conditions. It was "also important to determine whether
it would increase the possibilities for self-reliance in food
and whether the resulting diet could be regarded as a suitable
and healthy one for the whole population. It seemed likely that
there would be factors both for and against totally plant-based
agriculture as a possible alternative for this country's
agriculture.

Viewed from the present it is evident that plant-based
agriculture must be regarded as a long-term alternative (unless
-some unexpected catastrophe should occur), even if it proved
to be very highly beneficial. This is because of the considerable
inertia in the current system and the magnitude of the change
suggested, The long time scale involved in the change means
that the future constructed cannot sensibly be regarded as a
vision of a future situation. Rather it should be regarded as
an alternative to the current situation which may or may not be
worth pursuing. The scheme elaborated in this study has uefy
strong links with the present because it is bound by specific
goals and assumptions which though pertinent and relevant today
may not be so at some point in time, years in the future. This
rootedness in the present might be mgarded as a limitation,

particularly if there were no room for a certain amount of

imagination as to what the future may hold, It is hoped that

the study, though it attempts to construct an alternative
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methodically, does so with some imagination,

Another aspect of the study of this particular alternative
is that it appears very restrictive both agriculturally and in
terms of diet, Totally plant-based agriculture does offer an
extreme future. It is tempting, therefore, to dismiss it as
totally unrealistic, There is merit, however, in investigating
the improbable,as extreme situations can highlight effects which
occur in less restrictive circumstances but which go unnoticed
until the effect becomes critical. Improbable futures are also
not necessarily impossible ones. They may offer a real
alternative for us or future generations.

The work has been done within the Technology Policy Unit,

a research unit interested in many aspects of technology and its
impacts., An investigation into totally plant-based agriculture
is relevant to such a Unit for two reasons, First, the study
has been attempted partially in response to perceived social
concern over the direction and effects of current technology in
agriculture and food production. If concern is justified, there
is a case for encouraging changes in policy to provide a more
desirable outcome. The alternative constructed may not provide
the most desirable alternative, even in the long-term, if change
is necessary. However all conceivable alterative possibilities
should be examined if change is considered at all., This theﬁ
provides a second justification for studying this particular area
within the Technology Policy Unit.

The hypothetical system of totally plant-based agriculture

assumes a constant level of technology but a change in the mode

of application, The approach used in the study had a strong

similarity with technology assessment but rather than assessing

the effects of past or neuw technologies it attempts to assess
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current technology applied in a novel way to meet different
goals. A sister project to this one is investigating the effects
of changes in technology in the current system and in the
alternative constructed in this thesis. Technology assessment
is a form of interdisciplinary research, drawing on a variety of
disciplines. The assessment of the impact of new technologies,
or in this case altered approaches to the application of
technology, incorporates an historical background to the area
studied or to a very similar technology and an up-to-date
examination of the state of the art in the technology. The
first part of the thesis provides this background and also
develops the rationale for the study.

In the second part of the thesis a model was constructed,
This represents a cropping scheme for the country under a
plant-based system and the sort of diet derived. It was hoped
that the model could be used to assess some of the impacts of
change and this was indeed the case, although the extent to which
it could be used for this was less than had been hoped. Ideally
models should be flexible to allow variations on the origimal to
be generated by manipulating the constraining variables.
Unfortunately, the model has very limited flexibility because
there is insufficient biological and physical data available in
a usable and countrywide form to act as reliable constraints.
It was, however, possible to'optimise the model for food energy
and protein output by imposing cautious, and hopefully sensible

artifical constraints on the cropping pattern.

The study did not wish to be confined to establishing what
could be grown and what sort of diet would emerge; it also sought

to identify the range of impacts likely under the shift, In

order to do this in a systematic way, a relevance tree uwas
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constructed. This provided a useful supplement to the model
as it gave a much wider perspective to the study. There are
of course few areas of life which would not be affected by this
change to a plant-based system of food production. The
relevance tree was, therefore, also used to elucidate those
areas which would be explored further in the study. Certain
areas such as released land and.the Dairy Industry were to
receive more attention, and an attempt was made to compare
agricultural energy and labour use under the novel and current
systems, The impacts noted in the relevance tree extended beyond
farming and the diet, which were the areas most closely studied
in this thesis, so tuo projects were instigated to tackle the
effects of change on the food industry and the Economy, and to
determine the scope for the introduction of new crops and
technologies under a plant-based regime,

The study on the Dairy Industry was considered important
because dairy foods constitute an important dietary item, What
is more, dairy foods are acceptable dietary consitituents in some
vegetarian diets, There are problems with integrating dairying
into a meatless agricultural system houwever, The investigation
of the Dairy Industry took the form of a forecasting study to
determine the necessary technical developments needed to enable
dairying to be carried out without accompanying meat productian.
The forecasting method used was the Delphi technique, This
uses a committee approach to achieving a prediction. Speculative

technical developments necessary for dairying in a meatless

system were suggested and put to a committee of experts for

comment and a forecast of development times, It was hoped that

the forecasts could provide .an estimate of the possible transition

period for a change to a system devoted entirely to food crops.
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The study also acted as a useful sounding board for opinions
on the ideas of dairy farming without accompanying meat produc-
tion and of totally plant-based agriculture.

The study is largely concerned with examining the country-wide
potential for totally plant-based agriculture as it is impossible
to reliably cover the effects at the individual farm level.

Every farm will have its own characteristics and these will
affect ‘the possibilities for change. Nevertheless, it uwas
considered important to look at the potential for change on zt
least one farm. A case study example was therefore attempted.
The farm chosen was at the time pursuing a mixed system of
dairying, sheep, pigs and a small amount of arable cropping for
feedstuffs. It seemed a good choice as many might consider it
of marginal suitability for an all arable system. The added
bonus with this farm was ready access both to farm data and to
the farmer, for consultation and opinion as to the scope for
change. The case study concentrated on establishing what the
farm could produce in terms of crops; how much of the currently
farmed land could continue in production and what adjustments
would be necessary to make an efficient viable unit.

The model of the cropping plan is complemented by the Dairy
farming and single farm studies as well as by the work on
vegetarian diets, uses for released land,etc., Overall there
emerges a fairly comprehensive account of the potential for and
limitations of a shift to totally plant-based agriculture.

In

the conclusion every attempt is made to assess the workability of

the scheme objectively, The scheme is intentionally cautious ‘

and conservative as it has to depend on biological and physical

criteria for its construction., The economics of the changed

situation at a country-wide or an individual farming level are
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virtually impossible to predict as the market for food would be
so altered under a strict vegetarian dietary regime. The lack
of an economic framework need not detract from the validity of
the whole exercise because if change comes it will result from
alterations in economic and social factors. Current economic
and social opinion, although it is concerned about the food and
agricultural situation, does not suggest the need for such
radical change but that is not to say that the occasion may
never arise, It seems likely that if the need to change farm-
ing so radically arose then at least one can say that there is
potential for the change although the solution to a number of
very complex problems would have to be found. The technological
framework of the study is not examined as it is assumed to be as
it is at present. There appear to be only a few technical
constraints on the achievement of totally plant-based food
production and these are more likely to be found at the food
processing end of the chain. Advances in agricultural
technology, even in an era of increasing resource scarcity, are
likely to improve the potential for totally plant-based
agriculture,

Briefly, then, this project consists of a review of relevant
agricultural and nutritional issues which provide the background
for the construction of a cropping plan for agriculture undef
a totally plant-based food production system, The Plan is
complemented by smaller studies on dairy farming, and an
individual farm, and by discussions on the use of released land

and the comparitive merits of the present and alternative system.
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PART 1
THE CURRENT AGRICULTURAL SYSTEM AND PRESENT DAY DIETS IN BRITAIN

Introduction

Part 1 deals with the current system of agriculture and
present day diets in Britain, It is important when proposing
an alternative system to examine the existing one thoroughly.

It is, however, difficult, if not impossible, to cover euer
possible area relating to the current situation which is

relevant to the construction of an alternative, The obvious
approach is, therefore, to be selective about the areas covered.
The reasons for examining the present system in this study are
threefold. First, an investigation of the present system in
terms of both its current state and its historical development
may reveal the ‘points of weakness that exist and therefore
provide the rationale for the development of an alternative.
Current opinion on aspects of agriculture and the diet also helps
to establish where change may be necessary and it also helps to
illuminate thé areas of controversy where the justification for
change is less clear cut. Second, a comprehensive study of the
current system for agriculture and the present diet in Britain
can act as a basis for comparing the present with the alternative
system, This enables conclusions to be drawn about the merits
or faults of the alternative, Third, an investigation of the
present system can help to establish constraints both physical,
biological, economic and social, likely to affect the develop-

ment of the hypothetical alternative. The full discussion of

assumptions made concerning these constraints occurs in Part 2.

Part 1 does, however, help to identify where the constraints

might occur,
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The areas covered in this part include an historical
discussion of agriculture in Britain since the beginning of this
century, a study of the type of farming practised, a detailed
account of the meat and livestock industry as this is the major
enterprise sector which would be absent from the alternativej
the present diet, in terms of the range of foods eaten, the
nutritional content of the diet and possible effects of the
diet on health; and finally the criticisms that have been made

about British agriculture and the food it provides.

l.1 Historical Development of Agriculture in this Century

It is probably time to say that the roots of British
farming practice and pattern are found way back in time before
the beginning of this century. However, developments prior to
this time will only receive a cursory mention here. For one
thing, even though there is no shortage of space in which to
investigate events prior to the beginning of the century, it
might be more beneficial to concentrate on a shorter pericd in
more detail, as developments in this period would seem to
provide greater immediate insight into the situation farming
finds itself in today. Without wishing to denigrate the
important role played, for instance, by enclosures in the
shaping of agricultural practice, it is also important not to
fuzz the picture with too much historical detail, The study
will, therefore, be limited to this century in the hope that

some clear understanding of the present agricultural system and

the lead up to it, will be achieved. The more recent political

decisions that have been made, which impinge on or directly

affect agriculture, also directly affect the course of develop=-

ment it takes, It is important to see both the benefits that
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may have emerged along the way and the costs that have been
incurred. Only within the boundaries of the present system,
both historical and current, can the root causes of any dis-
content over that system be identified. The rationale behind
the project is dependent to a large extent on the identification
of areas for concern evident in the current situation, If the
situation were such that-.there was no cause for concern then
there would be little incentive for identifying alternatives,
However, assuming the system is innocent until proven guilty,
an historical case has to be drawn up to give reasons for a
study of this nature. It is then the purpose of the project

to put the alternative on trial, as it were, and compare it

with that which currently exists.

l.11 British Agriculture in the Last Century

Many changes occurred in agriculture in the last couple of
centuries which set the tone for this century. In the
mid-eighteenth century there was a revolution in agricultural
practice, new land reclamation methods, improved crop varieties,
rotational systems, new machines and improved methods of
livestock breeding were all developed, The enclosure of land
made the application of these new methods easier and as a result

many people were displaced from the land.. This pool of labour

was absorbed, however, by the factories of the industrial
revolution, Britain .changed within the century from an

agrarian country to an industrial one. It is often suggested

that without agricultural progress there could not have been

industrial development. The reason for this is that industry

needed labour and food for the workers and their families;

agricultural progress provided both by releasing labour and




increasing output.
The industrial revolution also resulted in a shift in
political power, Prior to this time most of the political
muscle was in the hands of landowners, most of whom had farming
interests. Policies relating to agriculture were invariably
of a protectionist nature, as it was not in the‘interest of these
politicians to undermine their own position, As the industrial
revolution progressed the increasingly powerful industrialists
began to enter government. The balance began to swing away
from the landouwner with his agricultural interests, The
industrialists were more interested in increasing their outﬁut
and keeping their costs douwn. One of their major costs was
labour, despite some degree of mechanisation industry was still
labour intensive. One way of discouraging efforts to increase
wages was to keep the price of food douwn. To the average
worker in those days the purchase of food

was his major expense

(anything from 60 per cent to 80 per cent of a worker's income

was spent on food(l>). If people were to be fit to work, and

relatively contented with their lot, they had to have food.

They also had to have it at a price they could afford. It was,

therefore, very much in the interests of industrialists that

food was cheap.

In 1846 the corn laws were repealed, these measures had
originally been enforced to maintain the price of grain.

Farmers now found themselves without protection, However,

agricultural output continued to expand up until the 1870's,
At about this time the produce from vast new lands in the world,
particularly the countries of the Empire,

was beginning to reach

Britain, Initially mostly grain was transported but refridger-

ation was not long in coming and this meant that meat and other



5

perishable goods could be shipped long distances. Even more
important, that the capability to transpcrt food great distances,
was the fact that food produced overseas, on virgin land farmed
extensively, was very cheap. The British farmer could not
compete with the flood of cheap food reaching the market.

British agriculture, as a result, went into decline, The
single advantage that the British farmer had, his proximity to
large expanding urban markets, he was slow to appreciate, The
traditional farming patterné based on grain and meat as the
major outputs would have to change. From a general economic
standpoint the free market was advantageous to Britain. It had
a ready market for its manufactured goods and was the principal
market for food produced around the world. Strong political
and trading links were forged at this time and they depended

on this food - manufactures exchange. British agriculture having
lost its political power was slow to reorganize itself
politically and even if it had it is unlikely that any action
would have been taken to protect agriculture from a situation
which, on the whole, benefited the economy.

At the beginning of this century agriculture was in a

declining state, In the previous century, landowners had seen

their political power hopelessly diluted and had been unable to

recuperate, The majority of farmers were tenants to large

landowners and their political voice uwas negligible, their

rights minimal, Despite this, concern was beginning to be

shown about the nation's agriculture and its health, i}

_Board of Agriculture was set up in 1888 which was to become the

Ministry of Agriculture and Fisheries in 1819, It was set up

to encourage education and research in agriculture as well as to

formulate legislation, Government was beginning to become
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involved in agriculture even if only tentatively. Coupled
with this was a growing concern over the nation's health,
Advances in medicine and nutrition began to show the importance
of food in the maintenance of health. A medical examination
of recruits for the Boer war showed that forty per cent of them
had to be rejected on the grounds that they were not fit to

fight(z). This weakliness was attributed, in part, to poor

nutrition.

l,12 From World War OGne to the Present

In the past sixty-five years, considerable changes have
occurred in most areas of agriculture and food production.
The industry has moved from a state of decline into one of
relative prosperity. Resource.use in agriculture has changed
and new methods and equipment have been developed and adopted.
The pattern of farming has altered and the political importance
of agriculture has gone through numerous changes. It was noted
above that during the last century Britain changed from being
an agrarian country into an industrial one. This change has
continued, at least in the sense that agriculture becomes of
relatively less importance to the economy every year. In 1871
agriculture contributed an estimated 20 per cent to Gross

Domestic Product, this fell to 4 per cent by 1958 and.is nouw

running at about 2.5 per cent(3). These figures do not,

however, indicate the growing significance of agricultural

support industries and further down the chain, the food
processing, distribution and catering industries, all of which

have become important sectors in the €conomy over this century.

Agriculture's economic role is strengthened by this inter-
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relationship between it, and the other industries.

The amount of land farmed in this country has also
delined since the beginning of the century. Currently,
approximately seventy-five per cent of the land area of the
United Kingdom is in agricultural use(q) (this percentage
includes the contribution made by rough grazing and woodlands on
agricultural holdings). The percentage was once greater than
this, for the amount of agricultural land has shrunk by nearly
a million hectares in the past century. In 1835, 19,3 million
hectares were in agricultural use, this fell to 18.37 million |
hectares in 1975(5 & 8). Similarly, changes have occurred in
the use of agricultural land. The arable area which includes
tillage and temporary grass, reached a maximum of 7.36 million
hectares in 1872. This fell to 5.72 million hectares in 1815
and rose briefly to 6.32 million hectares during the later part
of the First World war(s). The decline continued again after
the war to reach 4.76 million hectares by 1938(5). The area
fluctuated between six and seven million hectares in the 1950's
and 1960's and currently stands at around about seven million
hectares(s). The relative balance of crops to grass has
changed too over the years. As farm management techniques
became more sophisticated during this century, the percentage
of arable land increased at the expense of permanent pasture,

This can be seen in Table 1.1 overleaf which refers to the

situation in England and Wales only.
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TABLE 1.1

Proportion of Crops and Grass Area Devoted to
Arable and Permanent Grass in Enoland and Wales

Aston University

Hlustration removed for copyright restrictions

éﬁbur:e:calculated from data from "Century of Agricultural
Statistics: 1866-1966" (1968) HMSO and "Agricultural
Statistics for Eﬁgland and Wales" HMSO/

Permanent pasture had declined in relative importance,
presumably because of the increased emphasis being placed on
good grassland management which has encouraged moves towards
ley systems for grass rather than traditional permanent pasture

in grassland areas. As various informed bodies keep stressing

that grass is still an under-utilised rasnurce(T E B}, it is
probable that the area of permanent pasture will continue to
decline, The proportion of tillage is also increasing which

indicates the increasing profitability of, and emphasis on,

arable cropping in recent years.

There have also been marked changes in the number of
holdings and the type of farming practised, the total number

of holdings, the form of tenure on holdings and the type of

farming practised, The total number of holdings in 1875 was

470,000,  This had fallen to about 261,000 in 1977(8 & 9).  1ne

average size of holdings in the United Kingdom which are
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considered to be full-time businesses (i.e. provide at least 275
standard man days (SMD's) of work in a year) is currently about
113 hectares(g). This figure has continued to rise gradually
over recent years. Larger.farm businesses are becoming more
and more important with respect to their contribution to total
farm output for the country. Fifty per cent of farm output in
1977 was produced by the 10 per cent of farm businesses that were
considered large scale concerns (i.e. provide 1000 SMD's of work
or more in a year)(lu). The majority of the remaining output was
produced by the remaining full-time businesses. Nevertheless,
10 per cent of total farm output is still produced by part-time
farms which means that these concerns are far from insignifiﬁant.
Until relatively recently, the majority of farmers in
England and Wales were tenants and most of the agricultural
land was tenanted., The situation now is that more holdings
are owner-occupied than tenanted., The proportion of agricultural
land that is owner-occupied is also signficantly greater than
that which is tenanted., The decline of tenanted holdings
started at the beginning of the century but accelerated betueen
1820 and 1850 when the price of agricultural land was relatively
low and many landouners were selling up. The current balance
for Great Britain is 62 per cent of holdings ouwner-occupied,
compared with 38 per cent tenanted(g). In 1908, 87 per cen£
of holdings were rented, or mainly so(s).
Changes in type of farming indicate a movement away from
mixed enterprises and towards greater specialisation. This can

be seen most clearly with dairying and cereal cropping, The

number of farms on which 50 per cent of output is in the form of

milk or dairy products rose from 26,677 in 1863, to 30,192 in

5 & 11 :
1973( ). The figure for 1875 is 29,274(1l), which could
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indicate a decline in specialisation but for the fact that the
total number of farms on which dairying is an important
enterprise had fallen by 21,500 from 1863 to 1875. The
percentage of all holdings that were in specialist dairying
(over 50 per cent output as milk) has also risen from 8.8 per
cent in 1963 to l4.l1 per cent in 1975 while those classified
as mainly dairy (over 25 per cent output as milk, but less
than 50 per cent) had fallen from 10.4 per cent to 6.6 per cent
in the same period. Milk production in this period rose,

and average herd size increased, compensating for the reduced
number of holdings and implying even greater specialisation.
For cereals, the number of farms on which this was the major
enterprise rose from 6,345 in 1864 to 8,280 in 1975(5 & ll).

The percentage change in importance was 2 per cent to 5.8 per

cent of holdings., Mixed farming enterprises were practised

on 22,667 holdings in 1963 but on 8,004 in 1g73(5 & 11)

Considerable changes have also occurred in the numbers of
the different. types of farm livestock, and in their rate of

growth and yield of by-products., Crops too have shown increases

in yields over the century, and changes in their relative

importance compared with each other. Numbers of poultry,

cattle and pigs have.increased dramatically. For example,

the size of the poultry flock increased from 54 million in 1830
to 137 million in 1877, cattle numbers rose from 7 million in
1822 to double that in the 13970's and the pig herd has virtually

doubled in size from 4 million in 1922 to 7 million in

19?7(5 & B). Most of these increases have been possible

because livestock production, with these three types of animal,

has been revolutionised by the development of new, often
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intensive methods of husbandry and new or improved breeds of
livestock. In the 10 years between 1960 and 1970, average
milk yield per cow rose by 325 litres and the number of eggs
laid per hen increased by 31 eggs(g). Sheep numbers have not
shown such dramatic increases although in 1822 there were

23 million and in 1877 there were 28 million'® & 8),  1re
proportionally smaller increase in the size of the sheep flock
is due in part, to the fact that sheep have been slow to adapt,
so far, to intensive methods,

Although there has been little change in the range of
crops grown over the past century the importance of some has
changed. The main cereals grown are still wheat, barley and
oats but the relative importance of each of these has altered,
Barley, in acreage terms, is by far the most important cereal
now, whereas in the early part of the century it was definitely
in third place. Dats have declined in importance because of
the reduction in the number of working horses. Most fodder
crops are of iess importance now because of a shift in the
nature of over-winter feeding for stock, which is now more
dependent on cereals and conserved grass than formerly, Table
1,2 gives some indication of the changing importance of the
various crops by showing the percentage of crops and grass

acreage occupied by the various crops in 1866, 1938 and 1975.
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TABLE 1.2

The Proportion Of The Crop And Grass Acreaaqe
For 1866, 1938, 1S66 and 1875 Lccupied By Various Crops

Aston University

Hustration removed for copyright restrictions

[Source: data taken from "A Centur ;

y of Agricultural Statist
1866-1966" HMSO (1968 atistics
1877 Hmsu7 (1868) and CSO "Annual Abstract of Statistice

# Figures for 1866, 1938, 19
Floures for lg?ﬁlapply’t 66 apply to whole of Great Britain.,

0 United Kingdgm‘
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Crﬁp yields have changed and so has the total output for some
CrOpS. The increase in total output is partly due to greater
acreages of these crops being grown but is also a result of
improved varieties coupled with increased use of fertilisers,
weed and pest controlling chemicals and improved harvesting
techniqgues. The output of wheat increased from 2,5 million
gonnes in 1942'%) to .25 miilien tennes in 187788). dn the
same period the area under wheat only increased by about 7 per
cent, so much of the extra output was due to improved yields.
Many crops follow similar patterns especially barley and
sugarbeet. Potatoes on the otherhand have fallen in output
but this is due to a decrease in acreage as yields have
increased. The demand for crops will also govern whether
output increases or decreases, thus it can be presumed that
demand for potatoes has declined. Wheat and potatoes provide
good examples of the extent to which yields have been improved,
in the period 1935 to 1976, average wheat yield per hectare
rose from 2.25 tonnes to an expected average of 4.4 tonnes and

potato yields increased from 15 tonnes per hectare to about

26,5 tnnnes(B & 10).

The extra output achieved as a result of improved farming
methods, for livestock and crops, has increased the levels of
self-sufficiency over this century. Immediately before the
Second World War, 30 per cent of the country's food supplies

was home producad(lz), in 1955 this rose to 47.8 per cent and

in 1877 the figure was 53.5 per cent(6 & 9). In terms of

indigenous foodstuffs, Britain was 62.1 per cent self-sufficient

in 1955(5), and is now 64.8 per cent self—sufficient(g).
Output has kept pace with rising population and increasing

demand in certain areas. This situation is highly laudable
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from the point of view of output and the preservation of a

productive healthy industry.

1,13 The Political and Historical Background to Agricultural
Change 1814 to 1870

Many changes, other than those in farming techniques, use
of land etc, which are covered above, have also occurred.
These too have shaped the current farming situation, In the
preamble to this section it was noted that home agriculture was
not receiving very much attention politically at the turn of the
century, but that with increasing concern over the nation's
health, tentative moves were being made by Government to improve
the agricultural situation. The importance of a healthy prod-
uctive home agricultural industry was brought into focus in this
century by the First World War. In the early part of the war,
the possibility that naval blockades could disrupt supplies of
imported food, so crucial to the United Kingdom, was only con-
sidered by a feuw, Home agricultural output did not therefore
receive any stimulation until the import situation deteriorated.
Rapid measures were then taken by Government to boost home
output. A gquaranteed price system for cereals was introduced
and efforts made to increase the area of tillage, After the
war, government involvement in agriculture lapsed, the guaran=-
teed price measures were repealed in 1821 and British farmers
again found themselves competing in a free market with cheap

imported food. This resulted in a decline in the state of the

industry.

During the late 1920's when the whole economy was suffering

from a severe depression, government had to step in to help out

a group of basic industries such as coal, steel, textiles and
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agriculture. All these industries suffered from similar
problems, the worst being an inability to compete with the
increasing competition from overseas. The free market con-
ditions surrounding food in the United Kingdom had resulted in
a shift in emphasis in home agricultural production. Farmers
were producing greater quantities of bulky perishable foods,
particularly milk, rather than maintaining the more traditional
pattern of meat and cereal production, This shift resulted in
a glut of milk, in excess of market requirements, In order to
control the market situation, the government passed the
Rgricultural Marketing Acts of 1831 and 1933 which called for
the setting up of Marketing boards for milk, potatoes and hops.
The purpose of these boards was to control the marketing of
these commodities, protecting the producer, stabilising prices
to the consumer and regulating supply to meet demand.

As well as setting up the Marketing boards at this time,

the government also agreed on import guotas with overseas

suppliers of bacon, ham, mutton and beef. It even introduced

price subsidies for sugarbeet, wheat, barley, oats and fat
cattle. The subsidy for wheat was financed from a levy on
imported flour. This pinpoints one of the dilemmas in

agricultural support policies, where to raise the money to

finance them, The burden of support falls on the Exchequer and

for widespread and consistent support of agriculture a country
has to weigh the benefits of maintaining a healthy agriculture
against the very high costs of supporting a high risk industry.

Support is likely to be considered as a burden if the commitment

by the State to agriculture is not wholesale, In the 1820's

it was not, and semi-self financing schemes like the wheat

subsidy - flour import levy were favoured, The government were




36

still committed to the cheap food policy which meant that to
an extent home agriculture would have to manage with piecemeal
protective measures. The depressed condition in the industry
did not become much better as a result of government action at
this time, though some did receive benefit, particularly the

arable farmers of Eastern England.

At the start of the Second World War immediate control of
food production was assumed by the State. It was known that
imported supplies could be severely restricted by blockade and
every attempt had to be made to save shipping space. Food was
an obvious choice as an area in which economies could be made.
Guaranteed prices for certain agricultural products were
reintroduced and farmers were required to plough up as much land
as possible and plant what was required in return. County UWar
Agricultural Executive Committees were set up to organize and
advise on production at a local level, Livestock numbers uwere
run doun and the production of edible crops was given priority.
The machinery of control for each essential foodstuff was ready
on the first day of the war, according to Hammond(la), but
there was no agreed "feeding policy" for the population. Not
until later on in the war when rationing became essential did

scientific considerations concerning an individual's food needs

become important. When rationing occurred, it was first

applied to proteinaceous and fat foods, for which either a

distinct and definite need existed in the community or, in the

case of fats, alternative and easier to produce calorie sources

were available, Carbohydrate foods were not rationed initially

as the energy need of individuals varied so much depending on

their energy expenditure,

After the war, State control of food production did not
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cease immediately because of a world-wide shortage of food.
Normal trading conditions were slow to return. Certain things
were apparent though after the war, which were to affect
agriculture, most particularly it became obvious that Britain
had been considerably weakened as a trading nation. This
change created a need to maintain home output of food,
Agriculture had contributed greatly to the war effort in keeping
the Nation fed. Farmers too had seen the advantages of some
measure of protective State control. Even if they had not
prospered excessively in wartime they certainly had not become
destitute. There was a mood of eagerness, therefore, to put
forward future plans to consolidate the position of the industry.
Agriculture was seen as an important factor in a healthy economy
gven an industrial one, Self and Storing(la) describe the
fervour for post-war agricultural planning in this way.,.
"Thus there were motives enough for offering

a "new deal" to British agriculture. It must be

admitted that these motives contained a large

admixture of loose idealism and generalised

benevolence which grew easily out of the wartime

atmosphere of shared sacrifices and suspended

competition. This mood nourished by admiration

of the farmers' wartime achievements and by

somewhat loose inferences about the strategic

and economic value of keeping agriculture

prosperous."

There was a great deal of activity betuween 1943 and 1945

from many groups, both political and agricultural, as many policy

proposals were drawn up. Eventually, a joint policy statement

drawn up by a number of organisations, including the National
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Farmers Union, Country Landouwners Association, National Union

of Agricultural and Allied Workers, Royal Agricultural Society
of England, and others, advocating a revised system uwas
released(a). It called for a system of guaranteed prices to
ensure reasonable returns to the producer and on capital
invested, which would secure a standard of living in agriculture
on a par with that of urban workers. The disparity in incomes
between the urban and rural worker had been increasing since the
middle of the previous century. In 1870, incomes for both

were roughly equal, by 1800 the agricultural wage was only

63 per cent of the industrial wage, and in 13830, it had fallen
to 61 per cent(3)_ The policy statement also covered such
issues as the need for owners and occupiers of rural land

to maintain it in good productive heart, and the need for
controls on the imporg and marketing of foodstuffs. This
statement, although never adopted in total by Government,

gave clear indication of the mood and expectations of the

farming community, It was still not entirely clear how these

policy goals would be achieved and the main political parties
had different ideas about the methods which could be.used.
Some, such as the Conservatives, favoured import levies on food
to raise money for state support of home agriculture. The
Labour Party preferred a guaranteed price system similar to

that used in the War as it did not care for direct taxes on
food.

All this activity concerning the future of agriculture

eventually led to legislation. In 1847, the then Labour

Government passed the Agriculture Act,. This proposed that a

yearly review of the economic conditions and Prospects of

agriculture be made and, in the light of this, economic
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guarantees would be set for a stated list of commodities.
Precisely which products were to be included on the list was
governed by the famous statement limiting it to, "such part

of the nation's food and other agricultural produce as in the
national interest it is desirable to produce in the

United Kingdom,.," The Act also stipulated that guaranteed
prices should provide proper remuneration and living standards
for farmers and workers in the industry as well as an adequate
return on invested capital. The Act promoted a mood of
optimism in agricultural circles and output increased rapidly.,
The direct political involvement of farmers was also strength-
ened as the annual review had to be conducted by the Ministers
(responsible for agriculture) in consultation with the National
Farmers Union. Between 1947 and 1851 rationing was still
enforced, the supply situation was unsettled and the cost to
government of the guaranteed price system proved to be very
high.

The method of farm support was changed in 1951 in an attempt
to cut the Exchequer bill, International trade had now settled
down after the Korean War and supplies of imported food were
more forthcoming, The government did not wish to abandon
home agriculture to the free market again, so it set a target

for an increase in output of sixty per cent by 1956 and

introduced the deficiency payment scheme, This scheme involved

setting a minimum price for each commodity and only paying out

to farmers if the average market price fell below the minimum

price, As all farmers would receive payment in such a

situation this was supposed to encourage an individual farmer

to go for the best price he could get, thereby reducing the

possibility of the market price falling below the minimum price.
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If this worked, the cost to the Exchequer would be kept to a
minimum. The market price of commodities was, however,
vulnerable to the price of imported supplies and surplus home
production, the cost of agricultural support to the Exchequer
remained large. Britain was a net food importing nation and
supplies from overseas uwere still cheap, so the country stood
to benefit from continuing to import food, British
agricultural policy was therefore presented with a dilemma,
how to preserve a healthy home agriculture and maintain cheap
food supplies.,

In 1857 the cost to the Exchequer of agricultural support
had become huge and farmers were urged by government to be
economical and cut costs, The industry had to become efficient
and competitive, The Agriculture Act 1857 set out a scheme
for protective grants and long-term assurances on guaranteed
prices ( which were to be maintained at not less thaﬁ 896 per
cent of that set out in the previous year for each commodity
considered), "Standard quantities" were introduced for
milk, eggs, and potatoes to prevent over-prduction, control
the market, and cut the Exchequer Bill, This system was organ-
ized through the marketing boards and excess output, above the
"standard quantity", received reduced payment, Despite these
controls agricultural production continued to increase |
rapidly. Expansion was encouraged by the arrival of new
technologies especially for milk, cereal and poultry production
(commodities which also had attractive guaranteed prices).

The move away from mixed farming systems and towards greater

specialisation also got underway at this time,

The expansion in agricultural output continued until the
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mid 1960's when it began to level out. The cost of support

was high and this was giving rise to considerable concern, so
change was not far away. In 1965 the government began to show
an awareness of the integrated nature of agriculture and the
problems of rural areas. Certain sectors of farming, such as
hill farming, were at a financial disadvantage to the rést but
necessary to the overall pattern of the industry. In recog-
nition of this, grants for specific problem areas were introd-
uced. Imports of food were costing the country much money and
acting against the balance of payments, in the National Plan,
released in 1965, agriculture's role was identified as one of
import-saving. AR target of a five per cent improvement in

home output within five years was suggested. The efforts to
increase self-sufficiency by this much proved unsuccessful,
their impact being watered down by a number of factors including
bad weather and a shortage of quality labour. Cereal
production remained on target until 1968 when it began to slide
and livestock production was constrained by the availability of
feedingstuffs, much of which had to be bought in from abroad,

as there were insufficient home-grown supplies,

This under-
mined any attempts to reduce imports. Selly(ls) suggests

that the promotion of agriculture's import saving role was not,

as was commonly held, an attempt to encourage import substit-

ution, but an attempt to contain imports at a steady level,

This was the old dilemma of how to balance home production

against imported supplies, considering the political and trading

importance of the latter,

Towards the end of the 1960's neuw murmurings were heard

concerning reapplication for entry into the Common Market (the

first application having been turned douwn in 1963), Before
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continuing with discussion on the effects and working of the
Common Market with respect to agriculture, and on the current
political thinking connected with agriculture in this country,

full consideration of changes in the input base and resource

use in farming will be covered.

1,14 The Chanaing Input Situation in Agriculture over this
Century

The changes in political thinking, farmers' economic
position and the use and organisation of land over the century
have been covered in the previous section. Remarks have also
been made about improvements in farming technology and the
overall level of output and self-sufficiency. The interaction
of all these factors and others has resulted in a substantial
change on the input base for farming. The next few paragraphs
will examine some of the obvious changes.

First, it is helpful to look .at the changes in the pattern
of expenditure on the National Farm. Table 1,3 shows the
percentage composition of expenditure in agriculture for selected
years, At present, the major item on the list is feed. This
situation has persisted since before the Second World War,

except for the period during and immediately after the war when

livestock numbers were severely reduced,
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TABLE 1.3

Composition Of Farm Expenditure For Selected Years Since 1938

Aston University

ustration removed for copyright restrictions

/Source: Metcalf D (1970) "The Economics of Agriculture"
Penguin page 38, and "Annual Review of Agriculture 1878" HMSQ/

The situation with regard to feed is weorsening, in 1877, an
estimated 35 per cent of the cost of inputs was for
feedingstuffs., Feed is costly and often has to be bought in
on to farms. Some feedingstuffs are produced and eaten on
farms, but a large proportion of home produced feed is traded
internally. The self-sufficiency situation is improving in
animal feedingstuffs but there is little production of high
protein feeds in this country, consequently much of the require-
ment for this type of feed has to be met from imported supplies.
Considerable effort is being put intoc developing competitive
home produced supplies of protein for animal feedingstuffs(? & 16)
The intensification of livestock farming and increased special-
isation with respect to the type of farming practised have
altered the requirements for animal feedingstuffs, Intensive

production of monogastric animals such as pigs and poultry

requires compounded feedingstuffs made up of cereal meal mixed
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with some high protein substance such as soya or fish meal

which balance the amino acid content. The needs of the rumi-
nent are simpler but yields in terms of milk cutput or weight
gain can be boosted by supplementing the normal diet of grass

or some other fodder with other feedingstuffs,- which may be
either a readily available energy source like cereal meal or a
compound feed containing additional protein, Barley beef uwas
an intensive system of beef production developed in the 1860's,
which depended on the feeding of cereals to beef animals and
resulted in rapid growth to marketable ueight(la). However,
such systems, in the current climate of rapidly rising feed
prices and a fluctuating market for beef, have become less
economically uiable(7). Nevertheless even though it may not

be wise to use this sort of method for the whole rearing process
many beef animals are still finished off on high energy feeding-
stuffs before marketing,

Labour is the second most important individual item on the
list as far as cost goes ("other"™ accounts for a greater
percentage but includes numerous inputs). Labour costs have
increased substantially over the years but their relative contri-
bution to expenditure on farms has declined. The rise in

wartime was due to the increased number of people working the

land at the time, Agriculture currently employs only a small

proportion of the country's working population, 2.7 per cent in

8 ; : 4 A
19?5( ). This is a highly significant reduction from the 1871

figure of 18.1 per cent of the working population engaged in

i 3
agrlculture( ). If numbers are examined the agricultural work

force fell from 810,000 in 19832 to 377,000 in 1975(18 & 8) .
These figures include full and part-time workers as well as

casual workers but not the farmer and his wife. The number of
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farmers has not declined so much. An interesting situation

now exists in which full-time working farmers outnumber full-
time hired morkers(lg). The importance of the farmer and his
immediate family has become of far greater significance in
recent years. Casual worker numbers have not fallen as rapidly
as the number of full-time workers. Uther types of employment
in farming have gained in importance. The number of salaried
managers, for instance, rose by 7.6 per cent in the five years
between 1971 and 1975(19). There is greater demand for
contractor services and relief workers than there was., As
labour on some farms is cut to a bare minimum for most of the
year, there is a need for extra specialist help in busy periods.
The numbers quoted above do indicate a definite move away from
agricultural work however, even though there has been an
expansion in peripheral labour services, Many factors have
contributed to this decline not least high labour costs relative
to other items of expenditure, technical progress and the low
level of agricultural wages when compared with those in the
non-agricultural sector.

Machinery is the third most important contributor to overall
farm expenditure in the current breakdown. This has not always
been so. In 1838/39 it accounted for only 9.5 per cent
compared with the current figure of 16.5 per cent. This
indicates the increased importance of mechanisation on the farm
which to a large extent has replaced labour. The number of
tractors on the National Farm illustrates the magnitude of the
change in use, in 1832 there were 10,000 tractors in the

United Kingdom compared with 480,000 in 19?2(18). Prior to

the boom in mechanisation it would be foolish %o imagine there

was no machinery but most of this, although more time saving
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than when the operation was done manually, still required a
large work force and the power came from horses or, to a lesser
extent, steam traction engines. Horses were the main source
of power on farms in the early part of the century. In 1932
there were 780,000 working farm horses and by 1972 this number
had fallen to lO,UDU)lB). Mechanisation on farms has not, of
course, just been a question of replacing horses with tractors,
but also the introduction of machines to do most jobs on the
farm. The number of milking machines installed increased fzom
29,510 in 1842 to 120,140 in 1981(20). Combine harvester
numbers rose from 1,000 in 1942 to 62,038 in 1964(20),  The
fundamental change has been in the power capacity on farms,
enabling the work to be done gquickly and with substantially less
physical effort on the part of the work force, The increased
costs of buying and fuelling machinery were offset by the
decreased need fu¥ expenditure on labour.

Next on the expenditure list is fertiliser, currently
absorbing B8 per cent of costs. In 1938/38 this percentage
was only 3.8 per cent.,

Table 1.4 shows the changes in the quantities of chemical

fertiliser used in the United Kingdom since the mid 1940's,
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TRBLE 1.4

Fertiliser Usanoe In The United Kingdom:
Thousands of Tonnes

Aston University

Hlustration removed for copyright restrictions

/Source: Metcalf, D (1869) "The economics of agriculture”
Penguin page 56, and Cooke, G.W. (1976) page 15 in "Energy Use
and British Agriculture" Reading University Agricultuzal Club/

The use of chemical fertilisers started on arable land but
has since spread to grassland. Fertilisers use follows the
law of diminishing returns after a certain level of application,
which raises questions about the usefulness of increasing use
for only marginal increases in output when wastage, environmental
problems and extravagant use of energy can result, Britain .is
not self=-sufficient in chemical fertilisers and the extra use of
fertiliser to provide greater output will have to be weighed
against the burden on the balance of payments incurred by
importing supplies, the possible environmental damage caused by
fertiliser run-off, and the drain on energy resnurces;

Energy use in agriculture is an area of considerable change
in this century. The oil crisis of 1973/74 brought to the

public eye, the vulnerable situation in which we live with

regard to energy. Much of what is now an accepted part of life
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is highly dependent on fossil fuels, most particularly oil.
Agriculture is no exeption. The increase in mechanisation,

the use of chemical fertilisers and the many petrochemical inputs,
such as pesticides and herbicides, have all increased the
industry's dependence on oil. Prior to this change the main
source of energy was manual labour and horses, buth of which
were fuelled with food which. roughly speaking could be envisaged
as part of cyclical renewable energy scheme. What was not
produced and eaten on the farm was sold to feed others, the
energy cycle on the farm was essentially internal. This is a
simplification as not all inputs even in the early part of the
century were derived from the farm, so energy still had to be
brought into the system. For argument's sake though the
concept can be taken as true; the "fuelling" of horses uwas
achieved by growing fodder for them on the farm, but the arrival
of widespread mechanisation and other fossil fuel based inputs,

which could not be fuelled with grass and oats, uncoupled the

internal farming energy cycle. The production potential of

farms was reduced by keeping horses of course, Leach(21),
suggests that something like 30 per cent of the lowland farm area
was devoted to providing fodder for the nation's working horses,
The result of introducing increasing amounts of energy not
derived from the farm was to boost production.and increase

self-sufficiency by improving the efficiency of farming in

terms of labour and land utilisation. The increase in gross

energy consumption to achieve these efficiencies, from 1852 to

1872 was of the order of 70 per cent, rising from 241 to

410 mega giga joules (NGJ)(zz). The efficiency of energy use
’

measured as a ratio of energy input to energy output, in terms

of food energy, has decreased in this same period, according to
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Leach(zs)

, falling from a calculated 0.46 to 0.35. Energy

use seems also to show adherence to the law of diminishing
returns. However, if only small decreases in the amount of
support energy used in British agriculture were brought about,
it has been calculated that the result would be a drastic fall
in output{?4),  This situation is of critical importance if it
is remembered that supplies of o0il, the most widely used energy
source, are rapidly running out. Much influential attention
has been directed at the problems of energy use in agriculture
and what sort of future can be expected. Even so, after a
brief steadying in écnsumptian after the oll crisis, consumption
has again started to rise.

The changes that have occurred in farming have generated
criticism from certain sectors and problems within the industry.,
Radical changes in animal husbandry and specialisation of farm-
ing practice have generated problems of waste disposal.
Cnntinuoug cropping of cereals and other crops has resulted in
increased problems with weeds, particularly grass weeds, and
diseases, which has meant that controlling chemicals have .to be
developed and used, in quantity. Some problems of farming,
such as the weather, remain very much as they always have done,
although the discomfort is probably reduced these days, but
mechanisation, the use of agrochemicals, intensive husbandry
and increasing public awareness of rural areas, even if only
at holiday time, have created problems unknoun to farmers at
the beginning of the century. British farming has moved from
an essentially craft based situation to virtually full

mechanisation within this century.



1.15 The Agricultural Situation In The 1870's

The first few years of the 1870's were a time of expansion
and generous government aid to agriculture, The weather was
also good. In 1973, Britain became a member of the European
Economic Community (EEC). This meant adopting the Common
Agricultural Policy (CAP), and its regulations. However, a
period of transition was envisaged during which time Britain
would come into line with European prices and become fully
integrated. Britain at