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Abstract: Traditional farming in South East (SE) England is presented as a highly-evolved form of sustain-
able farming. The carrying capacity of traditional farming on a 2.75 ha family smallholding in SE England is
assessed from production data recorded over a period of 8 years. The key elements of the farming system
were mixed farming (livestock, dairy, arable and horticultural), self-sufficiency in terms of inputs and organic
principles. Ten types of food were produced with the aim to comprise all the elements of a balanced diet.
The holding and farming system are described and an analysis of the food produced is presented, in terms
of weight and energy content, for the years 2010 to 2017. An average carrying capacity of 0.64 people ha—!
was demonstrated on the basis of food energy content alone. Carrying capacity increased to 1.09 people
ha~—! when production was re-proportioned to align with the UK Government’s currently recommended
balanced diet. The latter figure is similar to carrying capacity estimates, derived from national statistics,
for the UK’s total farmland in the middle part of the 20" Century but significantly lower than theoretical

predictions of national carrying capacity.

Keywords: balanced diet; carrying capacity; organic; sustainable farming; traditional farming

1. Introduction

Increasing concerns about the UK’s food security are fo-
cussing attention on the productivity of sustainable methods
of farming. This case study illustrates the productivity of
a traditionally farmed 2.75 ha family farm in SE England,
using data gathered over an 8 year period. The question
addressed is as follows: How many people can traditional
farming on this holding feed, on the basis of a balanced diet?

Traditional agriculture is defined as “the original farming
method handed down from generation to generation, in-
volving the intensive use of indigenous knowledge, natural
resources and cultural beliefs of the farmer” [1]. Farmers

(© 2020 by the authors; licensee Librello, Switzerland. This open access article was published
under a Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/).

and agriculturalists generally use the term to distinguish
self-sufficient, subsistence-oriented, mixed farming from
industrial, specialised farming. Traditional farming, accord-
ing to these definitions, began in SE England in Neolithic
times around 6,000 years ago [2] and, although continually
evolving, was the only form of agriculture until the transition
to industrial farming which can be said to have started in
the late 18" Century with the beginning of the Industrial
Revolution. Traditional farming in this area can therefore be
said to have supplied most of the food for the inhabitants
on a millennial time-scale.

Traditional farming tends to conform to organic prin-
ciples. Like organic farming, its self-sufficient, low input
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approach necessitates the use of organic fertilisers and
non-reliance on imported materials, especially agrochem-
icals. Indeed, the organic movement, which started in re-
sponse to the step-change in the industrialisation of farming
at the end of the Second World War, is based on traditional
farming principles.

The local traditional farming system was chosen for this
holding because it was deemed to be highly sustainable,
ecologically-beneficial and fitted with the family’s lifestyle
aims. The broad principles were interpreted to be as follows:

e The production of a balanced diet comprised of cere-
als (predominantly wheat), meat and dairy products
from cattle and sheep, meat from pigs, vegetables
(including potatoes), wild and cultivated fruit, meat
and eggs from poultry and meat from wild game.

e Agricultural land use appropriate to the above food
production: predominantly fields (rotational arable in-
cluding fallow and grass leys together with permanent
pasture) with stock-proof boundaries (hedgerows and
fencing), woodland for fuel and other uses, farm build-
ings (cattle, pig and poultry housing, feed and equip-
ment storage) and horticultural land.

o Self-sufficiency in feed and fertility and organic princi-
ples.

e Seasonal movement of livestock to and from com-
mon pastureland, woodland or neighbouring farm-
holdings.

Carrying capacity, as used in relation to food production
from farming, has been defined as “the maximum num-
ber of people that a given land will maintain in perpetuity
under a given system of usage without land degradation
setting in” [3]. Implicit in this definition is that the farming
system is sustainable and that the food provides a healthy,
or balanced, diet.

Despite its importance to food security, few estimates
of carrying capacity for UK farmland seem to have been
made. Only two published sources, both based on theoret-
ical calculations, have been found. In 1975, Mellanby [4]
predicted that 11.0 million ha of Britain’s agricultural land
were sufficient to feed its population of 53 million, based on
the productivity of contemporaneous “conventional” farming
and his estimates of a balanced diet. This equates to a
carrying capacity of 4.82 people ha=—!. In 2007, Fairlie [5]
predicted the amount of farmland required to feed the then
population of 60.6 million people under 6 different scenar-
ios based on combinations of different diets and farming
systems. Fairlie’s closest scenario to this case study is con-
sidered to be “Organic with Livestock” which was estimated
to require 15.9 million ha of farmland, equating to a carrying
capacity of 3.81 people ha~!.

However the actual carrying capacity of UK farming
from historical data is suggested to be much lower than the
above predictions. Historical estimates of carrying capacity
at a national level can be made from published statistics
for population, agricultural land area data and the national

food self-sufficiency ratio using the following formula:
C=(RxP)/A

Where:

C = carrying capacity (persons per hectare)
R = Food self-sufficiency ratio

P = Population

A = Agricultural land area (hectares)

The UK’s food self-sufficiency ratio is calculated by
the UK Government using national statistics of indigenous
food production and food imports. The ratio is sometimes
called the “food production to supply ratio”. UK food self-
sufficiency ratios, both contemporary and historical, are
published by the Department for Environment, Food and
Rural Affairs (DEFRA) [6]. Table 1 shows estimates of na-
tional carrying capacity for the UK’s farmland in persons
per ha, calculated as explained above, for the years 1750,
1850, 1950 and 2000. Population figures are from Jeffries
[7]. The calculation assumes that A, the area of agricul-
tural land, has remained relatively constant at today’s figure
of 18.7 million ha [8], which appears to be a reasonable
approximation for this period from historical data [9]. The
estimates show an increase in carrying capacity from 0.42
to 1.89. This increase is to be expected given the ongoing
improvements in farming practices and livestock health and
the increasing use of mechanisation and agrochemicals.

Other indications of UK farmland carrying capacity come
from the period of the Second World War, when great effort
was put into maximising indigenous food production due to
the restriction of food imports by enemy action at sea. In
addition the national diet was limited by enforced rationing.
Despite all the effort and dietary restriction, by the end of
the war the national food self-sufficiency ratio was estimated
at only around 50%: “...you see the 46 millions in our island
harassed about their food supply, of which they grow only
half, even in wartime....” (Sir Winston Churchill, March 1946
“Iron Curtain” speech). This would indicate that only 23 mil-
lion people could be fed by the wartime effort which, based
on the same calculation method as above, approximates to
a carrying capacity of 1.23 people per hectare.

Table 1. Estimates of UK farmland carrying capacity in
1750, 1850, 1950 and 2000.

Year Food Population Carrying
self-sufficiency capacity

ratio (persons per

hectare)

1750 1.00 8 million 0.42
1850 0.75 21 million 0.84
1950 0.40 50 million 1.06
2000 0.60 59 million 1.89
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The lack of information on the carrying capacity of UK
farmland and the large disparity between theoretical predic-
tions and historical measurements are, we consider, worthy
of further investigation. This study aims to use empirical
calculations to shed light on these issues at a farm scale.

2. Material and Methods
2.1. The Farm

The holding was purchased in 2002. Much effort and ex-
penditure was needed to prepare for traditional farming and
it took until 2010 before it was fully underway. The data
presented in this study were collected during the 8 year
period between 2010 and 2017.

The farm was situated in the Weald of East Sussex, on
gently sloping south-facing land at elevations of between 70
and 80m above sea level. The soils were divided between
a sandy loam of pH 6.5 on the higher ground and clay loam
with a pH of 6.7 on the lower ground. The land was classed
as “good to moderate” grade 3 agricultural land by the UK
Government [10].

The total area of the holding was 2.75 ha of which 2.51
ha was used for agricultural purposes. The majority of the
agricultural land (2.34 ha) was permanent pasture plus 0.16
ha arable and 0.01 ha horticultural. Forestry comprised
0.09 ha deciduous semi-natural woodland plus perimeter
hedges composed of native species. There was a 14 x
11 m agricultural barn which was used for all purposes
including livestock housing in winter. Livestock consisted of
the following:

e Up to two breeding Dexter cows plus followers (note
that cattle were not kept for the final 2 years, 2016
and 2017)

e Up to five breeding Lleyn ewes plus followers

e Up to three fattening pigs, bought in at age 8 weeks

e Up to four hens and a cockerel

The livestock were fed as much as possible from the
holding. This included the production of hay for winter for-
age for the cattle and sheep, although in most years some
extra hay had to be imported for the cattle. The cattle and
sheep were exclusively pasture-fed and the chickens and
pigs were fed on a mixture of home-produced food and
imported organic concentrate feed. All livestock were kept
outdoors except for the cattle which were housed during wet
periods in the winter. The cows were put in calf by artificial
insemination and the sheep were tupped by a rented ram.
Calves were slaughtered aged 18 months, pigs at 7 months

and lambs at 5 months of age. Hand milking of one cow
was briefly carried out for 2 months in 2010.

The arable land was used to grow wheat and potatoes
for human consumption as well as other cereals and root
vegetables for livestock feed. The horticultural area, a
kitchen garden, was used to grow vegetables. Other pro-
duce comprised top fruit from an orchard area, hedgerow
fruit and wild game.

An organic ethos was followed but no organic certifica-
tion was sought. Farmyard manure from the winter bedding
of cattle, mixed with compost from horticulture and kitchen
waste, was used as fertiliser for the horticultural produce.
Crop rotation formed the basis of fertility management for
the field crops. No artificial fertilisers nor arable or horti-
cultural chemicals were used but vetinary medicines and
preventatives were used when necessary. Produce was
sold directly to customers at or near organic retail prices.

Seasonal movement of livestock off-farm was not car-
ried out but a large proportion of pig food was sourced
off-holding by foraging.

Machinery comprised a pedestrian tractor and imple-
ments plus a four-wheel drive road vehicle, livestock trailer
and transport trailer. A stationary PTO-driven threshing
machine was purchased in 2013. Hand tools were used
extensively and were often found to be more effective and
efficient than machinery.

Detailed records of animal movements, births and
deaths, medicines administered, itemised financial records
and annual accounts were kept, in accordance with govern-
ment regulations.

2.2. Data and Analysis

The food produced was divided into ten types (Table 2).
Throughout the 8-year study period a daily log was kept
of activity, inputs and outputs for each food type. From
these data, the yearly output weight in kg of each food type
was recorded, along with other measurements (labour time,
weight and type of inputs and cost or value).

The food energy for each food type was calculated by
multiplying the yearly output weight by a food energy value
in MJ per kg. Food energy values were based on a compre-
hensive list in a 2008 report by Health Canada [11]. Where
food types had more than one component, a weighted aver-
age value was used, according to the relative contribution
of each component. Table 2 shows the food energy values
used for each food type, in order of food energy per kg.
The high energy foods were meat and wheat flour while the
low energy foods were fruit and vegetables. Pork had the
highest energy due to its high edible fat content.
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Table 2. Energy values of food types used in this study.

Food Type Components Food energy
(MJ per kg)
Pork Sausages, joints, back and streaky bacon, ham, chops, liver, lard 18.75
Beef Joints, steaks, mince, offal 14.58
Wheat flour Wholemeal 14.17
Lamb and Joints, chops, mince, offal 13.33
mutton
Game Rabbit, pheasant, pigeon 8.33
Chickens and Chicken and eggs 7.08
eggs
Dairy Cow’s milk 3.88
Potatoes Whole potatoes 3.88
Fruit Apples, pears, blackberries, damsons 2.50
Vegetables Carrots, courgettes, onions, parsnips, leeks, beetroot, runner beans, broad beans, peas, salad, 1.25

brassicas, tomatoes, cucumbers, sweet corn

2.3. The Balanced Diet Scenario gories, as shown in Table 3.

The food types in the balanced diet scenario were then
In order to align the production with a balanced diet, a assigned proportions to conform to the Eatwell Guide, as
hypothetical scenario was constructed in which the rela- shown in Table 4.
tive proportions of the ten food types were changed. The The effect of rebalancing food production in the bal-
balanced diet was the UK Government’s recommendation, anced diet scenario is shown in Table 5, which compares
published in the Eatwell Guide (2018) [12]. This guide di- the proportions of the three main food categories in the
vides food into five categories, each with a recommended balanced diet scenario with the Eatwell Guide (2018) and
dietary proportion. The food types produced in the study study period.
period were assigned to one of the Guide’s five food cate-

Table 3. Food types: The Eatwell Guide balanced diet [12] and this study.

Food Types Eatwell Guide Eatwell Guide

Eatwell Guide This Study colour category approximate proportions
Beans, pulses, fish, eggs, meat Beef, Pork, Lamb, Chicken and Red 16%
and other proteins Eggs, Game

Dairy and alternatives Dairy Blue 10%
Potatoes, bread, rice, pasta and Wheat flour, potatoes Yellow 35%
other starchy carbohydrates

Fruit and vegetables Fruit, vegetables Green 38%
Oils and spreads None Purple 1%

Table 4. Food types produced in this study: Eatwell Guide [12] food category and weight fraction.

Wheat Vegeta-  Fruit Dairy Pota- Beef Pork Eggs Lamb Game Total
flour bles toes and and
chicken mutton
meat
Eatwell Guide Yellow Green Green Blue Yellow Red Red Red Red Red
food category
Weight fraction  27% 25% 12% 9% 8% 8% 4% 4% 2% 2% 100%

(%)
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Table 5. Comparison of proportions of food categories between the Eatwell Guide’s balanced diet and this study.

Eatwell Guide balanced diet

This Study

Food Category (code)

Approximate proportion

Study Period Balanced Diet Scenario

Wheat flour and potatoes (yellow)
Fruit and vegetables (green)
Meat, dairy and eggs (red and blue)

35%
38%
27%

21%
20%
59%

35%
37%
28%

The balanced diet scenario would involve the following
changes to farming on the holding:

e Anincrease by 3.5 times in the production of wheat
flour, to be achieved by increasing the area of the
wheat crop by the same amount.

e A reduction in the numbers of breeding ewes to 1.

e A reduction in the numbers of pigs to 1.

e A 3times increase in fruit production, to be achieved
by expanding the area of orchard.

e A 50% increase in vegetable production, to be
achieved by intensification of the existing vegetable
garden.

e The production of approximately 2 litres of cow’s milk
per day for 6 months of the year, some of which would
be processed into butter and cheese. The remainder
of the milk would be fed to the calf. This would involve
a change in the cattle-keeping from a “beef suckler”
to a “house cow” system and a substantial increase
in labour for milking, calf care and dairy processing.

2.3.1. Carrying capacity calculation

The carrying capacity of the holding was calculated by sum-
ming the annual food energy in MJ for all 10 food types and

dividing by a factor of 3,449 MJ. This factor is the annual
food energy requirement per person recommended by the
UK National Health Service, based on a daily requirement
of 9.45 MJ (2,250 kcal), which is the average of the daily
requirement for men and women [13]. The carrying capacity
in persons per ha was calculated by dividing the holding’s
carrying capacity by the area of agricultural land (2.51 ha).

3. Results
3.1. Study Period

The total annual production in the study period varied from
436-728 kg in weight with a corresponding food energy
content range of 4,242-7,321 MJ. The average annual pro-
duction was 570 kg with a food energy content of 5,531 MJ.
The carrying capacity of the holding during the study period,
on a food energy basis alone and without any dietary con-
sideration, was 1.60 people. This is equivalent to a carrying
capacity of 0.64 people per hectare.

Tables 6 and 7 show the breakdown of the above totals
by food type. The food types are arranged in descending
order of average annual values.

Table 6. Weight of food produced (kg), 2010-2017.

Food Type 2010 2011 2012 2013 2014 2015 2016 2017  Average per year of
production
Beef 199 112 91 81 109 120 0 0 119
Potatoes 40 100 120 45 100 100 180 200 111
Pork 108 100 147 80 105 109 0 100 107
Vegetables 50 50 100 120 110 110 90 197 103
Lamb and mutton 0 17 100 55 72 108 108 128 84
Dairy 60 0 0 0 0 0 0 0 60
Wheat flour 32 1 63 12 56 36 20 45 33
Eggs and chicken 47 53 23 23 23 23 23 23 29
meat
Fruit 10 10 10 20 50 50 45 35 29
Game 1 7 0 0 0 0 0 0 4
Sum Total 547 450 654 436 624 656 466 728 570
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Table 7. Energy content of food produced (MJ), 2010-2017.

Food Type 2010 2011 2012 2013 2014 2015 2016 2017  Average per year of
production
Pork 2,100 1,944 2,858 1,555 2,041 2,119 1,944 2,080
Beef 3,009 1,693 1,376 1,225 1,648 1,814 1,794
Lamb and mutton 235 1,382 760 995 1,493 1,493 1,769 1,161
Wheat flour 470 15 926 176 823 529 294 661 487
Potatoes 161 402 482 181 402 402 723 804 444
Eggs and chicken 319 358 146 146 146 146 146 146 194
meat
Dairy 156 - - - - 156
Vegetables 65 65 130 156 143 143 117 256 134
Fruit 22 22 22 43 108 108 97 76 62
Game 9 60 35
Sum Total 6,309 4,793 7,321 4,242 6,306 6,753 2,870 5,655 5,531

Note the following:

Beef: The reason for high production in 2010 was
that two animals were slaughtered compared with
one in other years. The zero values for 2016 and
2017 were because the cattle were sold in late 2015
and no cattle were kept from then onwards.
Potatoes: The reasons for low production in 2010 and
2013 were disease (late blight caused by Phytoph-
thora infestans) and lack of irrigation, respectively.
Pork: Three pigs were kept in the years 2010 to 2015,
no pigs were kept in 2016 and two pigs were kept in
2017. Other than the number of pigs, the variations in
production largely reflect different breeds and feeding
regimes. The average meat production per animal
was 39 kg.

Lamb and mutton: No sheep were kept in 2010. Be-
tween 2 and 5 breeding ewes were kept from 2011—
2017, with an average of 3.6. The fertility rate aver-
aged 1.6 lambs per ewe. The variations in production
reflect the number of breeding ewes, the fertility rate,
the number of lambs kept for breeding and the age at
slaughter. The average meat production per animal
was 18 kg.

e Dairy: in 2010 cow’s milk was produced for 2 months.
e Wheat flour: Production had significant variations due
to a number of factors (Figure 1), however there were
possible indications of increasing trend in yield over
the study period from 750 to almost 2,000 kg ha—!,
reflecting improving farming skill. The area of wheat
varied from 180 m? to 320 m2. The maximum produc-
tion was 56 kg from 200 m? in 2014 which equates to
ayield of 2,780 kg ha=! . The low production in 2011
was due to the mistaken use of a winter wheat variety.
The low production in 2016 was due to the experimen-
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on modern short-straw wheat varieties. The average
yield was 1,370 kg ha—!.

Fruit: The increase in output over time reflects the
maturity of fruit trees.

Vegetables: The increasing production over the study
period reflects improving farming skill and the instal-
lation of a polytunnel in 2017. The total yield of 196
kg in 2017 was made up as follows: carrots 54 kg,
courgettes 30 kg, onions 28 kg, leeks 25 kg, parsnips
15 kg, beetroot 14 kg, runner beans 10 kg, cucum-
bers 5 kg, tomatoes 5 kg, broad beans 4 kg, purple
sprouting broccoli 3 kg, lettuce 2 kg.

There was a change from meat-dominated production
towards a more balanced dietary output during the
study period. Figure 2 shows this trend in terms of
the three main categories of food produced: meat,
carbohydrate and fruit/vegetables. The original bias
towards meat production arose partly because of
an interest in livestock and partly because of the
relatively high monetary value of meat.

/
\/
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0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Harvest year

Figure 1. Wheat yield on the farm, 2010-2017 (kg per ha).

tal nature of the new minimum tillage system. The A linear regression of grain yield on year was not significant

low production in 2013 was due to predation by birds
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Figure 2. Production trends: annual output by food cate-
gory, 2010-2017 (kg).

3.2. The Effects of Anomalous Weather

There were four anomalous periods of weather during the
study period. These caused a significant reduction in two
crops: wheat flour in 2010 and potatoes in 2013. These

events and their effects are summarised in Table 8. The
rainfall data is from the UK Meteorological Office regional
rainfall records for SE and Central Southern England [14].

3.3. Balanced Diet Scenario

The total annual production of the ten food types in the bal-
anced diet scenario are shown in Table 9, which is arranged
in order of weight. There is a significant increase in total
annual production compared with the study period, from
an average of 570 kg to 1,222 kg, with a corresponding
increase in total food energy from 5,531 MJ to 9,420 MJ.

The carrying capacity of the holding for the balanced
diet scenario, based on the average total food energy output
of 9,420 MJ per year is calculated in the same way as de-
scribed above for the study period. The carrying capacity of
2.73 people is equivalent to 1.09 people per hectare. This
represents an increase of approximately 71% on the study
period carrying capacity.

Table 8. Anomalous weather events and their effect on production, 2010-2017.

Event/Date Actual regional Average regional Effect on farming Effect on inputs Effect on food
rainfall (mm) rainfall 1910-2017 production
(mm)

Drought April-July 112 213 Supressed growth of  Import of extra hay Reduced yield of
2010 cereals and hay wheat flour

High rainfall 242 109 Reduced yield and Import of extra hay None
June-July 2012 quality of hay

Drought June-Aug 94 172 Reduced growth of Increased use of Reduced yield of
2013 potatoes water for irrigation potatoes

High rainfall Dec 514 221 Longer housing of Import of extra hay none

2013-Feb 2014 cattle and increased

hay consumption
Table 9. Balanced diet scenario, annual outputs of food.
Wheat Vegeta-  Fruit Dairy Pota- Beef Pork Eggs Lamb Game Total
flour bles toes and and
chicken  mutton
meat

Weight 327 300 150 113 100 95 50 44 24 20 1,222
(kg)

Food 4,800 389 324 293 402 1,436 972 299 332 173 9,420
Energy

(MJ)
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4. Discussion

The aim of this study was to measure how many people the
holding could feed (its carrying capacity) from traditional
farming on the basis of a balanced diet. The data, recorded
over a period of 8 years, showed a carrying capacity of 0.64
people per hectare but the proportions of food types did
not conform to a balanced diet. A balanced diet scenario
was therefore constructed on the basis of the UK Govern-
ment’s current recommendations which gives an increased
carrying capacity of 1.09 people per ha.

The increase in carrying capacity for the balanced diet
scenario reflects an increase in farming efficiency, mainly
due to the following two factors:

1) An increase in the production of plant-based foods and
corresponding reduction in the number of livestock. More
food energy per unit area is produced from plant-based
foods, however livestock are an essential part of traditional
farming. It is considered that the balanced diet scenario
represents a practical and sustainable split between plant-
based and livestock-based food production, although there
might be animal welfare issues concerning lack of compan-
ionship due to low livestock numbers. Such issues would
not arise on a larger holding which would be capable of
supporting greater numbers of livestock.

2) Anincrease in yields of all food types compared to the
averages for the study period. Average productivity during
the study period was constrained by two factors. Firstly
the time available to be spent on the holding was limited
because of other part-time work and family commitments.
Secondly a lack of farming skills and experience: no one
in the family had any formal land-based qualifications and
this was their first farming enterprise. Over the course of
the study period these factors became less influential as
experience was gained and more time became available.
The balanced diet scenario therefore uses estimates of
productivity based on indications of ultimate potential from
these trends.

It should be noted that the balanced diet scenario is es-
timated to require a near doubling of labour time compared
with the study period. The increase in labour time would be
mainly associated with dairy production (twice-daily milking
and weekly cheese/butter-making for 6 months per year
and hand-rearing of the calf) plus the increased production
of wheat flour, fruit and vegetables.

It is not claimed that the data presented here are repre-
sentative of the potential of a larger farm in a more commer-
cial setting. It could be argued that factors such as a lack of
profit-motive and economies of scale mean that productivity
is less than it could be if this were the case. In making a
judgement on this, the reader might consider the following
three points:

1) The efficiency and productivity of small farms can be
comparable, if not better, than that of larger farms [15].

2) Self-sufficient farming has a financial productivity incen-
tive: eating home-grown produce saves money.
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3) Self-sufficient farming has several non-financial produc-
tivity incentives: healthy eating, active lifestyle, communality,
benefits to wildlife, etc.

The carrying capacity results from this study are sig-
nificantly less, by a factor of more than three, than the
theoretical predictions of Fairlie (2007; [5]) and Mellanby
(1975; [4]). It is not the purpose of this study to investigate
these discrepancies in detail but the following points should
be noted:

First, the theoretical predictions of Mellanby (1975; [4])
were based on the productivity of contemporaneous “con-
ventional” farming, which is widely accepted to have higher
productivity than traditional farming.

Second, both theoretical predictions are based on a bal-
anced diet but the components are somewhat different to
that used by this study. The diet in the theoretical predic-
tions has a higher proportion of carbohydrates (cereals and
potatoes) and dairy and a correspondingly lower proportion
of fruit and vegetables and meat. This might explain some
of the greater productivity calculated by the theoretical pre-
dictions but it is not obvious how this factor could cause
such large discrepancies.

Third, the theoretical predictions of Fairlie (2007; [5]) are
constructed on a livestock-based organic farming system
similar to the traditional farming system used in this study,
therefore carrying capacity would be expected to be similar.
This is problematic, however Fairlie (2007; [5]) emphasised
that there were “limitations to this kind of theoretical exer-
cise” and that his article was "intended as a rough guide
and a useful framework for thinking about such matters”.

5. Conclusions

This case study shows that traditional farming on a 2.75 ha
holding in SE England has a carrying capacity of 0.64 peo-
ple per hectare on a food energy basis alone without any
dietary consideration. This is based on 8 years of food pro-
duction data recorded between 2010 and 2017. Carrying
capacity rises to 1.09 people per ha when the production is
re-proportioned to conform to a balanced diet, illustrating
the greater efficiency of balanced diet-driven production
from traditional farming.

The balanced diet scenario carrying capacity estimate of
1.09 people per ha is broadly comparable with this study’s
estimates of UK national values for the middle of the 20th
Century. It is much less than the theoretical predictions
made by Mellanby (1975; [4]) of 4.81 people per ha although
these were based on “conventional” farming methods which
are generally accepted to have higher productivity than tra-
ditional farming. More problematically, it is much less than
the theoretical prediction made by Fairlie (2007; [5]) of 3.81
people per ha which was based on similar farming methods
to traditional farming. The subject of carrying capacity ap-
pears to be under-researched and the above discrepancies
require further investigation.
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