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Preface

This report presents the output of a research project into the quantities of different foodstuffs
that could be supplied by a wholly organic agriculture in England and Wales, compared with
its existing, largely conventional, counterpart. The research was commissioned by the Soil
Association with funds from the HCD Memorial Fund. Whilst the authors and the Centre for
Agricultural Strategy (CAS) are grateful for this support, the opinions expressed here are their
own and do not necessarily reflect those of the sponsor.

The research was carried out in 2008 and is based largely on a detailed analysis of data for 176
organic farms derived from the Defra and National Assembly for Wales funded Farm Business
Survey (FBS) 2006. These FBS data have been painstakingly analysed, and appropriately
weighted, to derive national-scale projections.

While there has been much debate over the years about the capacity of organic agriculture to
supply sufficient food to meet the needs of the British population, there has been a lack of
empirically based approaches to this question. In fact, this is the first attempt to base organic
food supply projections on data for actual organic farms for more than 20 years.

Most analysts agree that, due to rapidly increasing demand and finite supply, energy costs are,
with some likely fluctuations, on a long-term upward incline. The consequences of this for
agriculture, in terms of fertilizer and other input prices, are not lost on the agricultural
economics profession and this has focused minds on the compelling need to develop forms of
agriculture for the future that have a much lower dependence on fossil fuels. Such an
agriculture would also have a lower carbon footprint and thus make a significant contribution
in combating climate change. Obviously, organic agriculture has much to offer in this context.

The general fossil fuel price rise of the last few years has contributed significantly to the higher
cost of food on global markets and this, coupled with shortages of some commodities, has
reawakened public interest in the security and sustainability of our food supply. The research
reported here is set to make a timely contribution to this growing debate and the potential
contribution of organic agriculture to a secure and sustainable UK food supply position.

Since being founded in 1975, CAS has maintained a strong interest in the issue of organic
agriculture and, as funding has permitted, we have published a number of articles, papers and
reports that have contributed to the academic and popular debate on the development of the
organic sector. Most recently, CAS Report 16, based on a study carried out in five European
countries, identified the barriers that exist to the adoption of organic farming. [ am, therefore,
very pleased to see our ongoing interest in organic agriculture extended with the publication of
this detailed and rigorous report.

Richard Tranter
Director, Centre for Agricultural Strategy
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Foreword

Over the next 20 years we will experience some of the most fundamental changes in food and
farming since the Industrial Revolution. The looming worldwide crisis of diet-related ill-health
will drive governments to encourage the sort of dietary changes recommended by the World
Health Organization, thereby reducing demand for meat, sugar, fats and dairy products, and
increasing demand for cereals, potatoes and other root crops, fruit and vegetables. We will also
have to wean ourselves off over half a century's dependence on oil and gas to provide the soil
fertility we need to grow our food. We will instead have to use renewable energy, the power of
the sun, to supply soil nutrients through nitrogen fixing crops like red clover.

Sixty years ago the organic movement started on this course. We do not have a perfect system,
but organic farming techniques already make a significant contribution towards the climate-
friendly food production that we will all have to adopt. Critics of organic farming claim it
could never feed the world, suggesting food production would fall by half or more. We do not
believe that the current system, turning oil into food, will be available in future. The real
question we all have to answer is, how can we feed the world from systems of farming that do
not rely on fossil fuels, and that do not make a massive contribution to climate change?

Over a year ago, a senior civil servant in the Department for Environment, Food and Rural
Affairs (Defra) asked me whether the Soil Association knew what English agriculture would
look like, and what it would produce, if it was all organic. I had to reply that we didn't know.
Since then, Simon Fairlie produced a fascinating report, in the journal The Land, suggesting
that, particularly if we reduced our meat consumption so that the better pasture land could be
turned over to arable, the UK could more than feed itself with organic systems. In response to
the enquiry from Defra, the Soil Association took the question to the Centre for Agricultural
Strategy of the University of Reading. This report has flowed from those discussions. As the
report makes clear, this is a first step at looking at what food we would produce if England and
Wales switched to organic farming. It is based on official data from a sample of current
organic farms in the Farm Business Survey, taking their outputs and input use and multiplying
them up to the national level. As the report explains, any process of this sort inevitably
simplifies what would actually happen, and has to be subject to many qualifications, but it
provides an excellent starting point for further investigation.

Organic farming doesn't claim to be a high output system, but rather aims to be a more
‘optimal’ output system, producing sufficient quantities of great quality food, with fewer
environmental or animal welfare compromises. Having said that, in many parts of the world,
modern organic systems can, and do, produce as much or more food than both oil/chemical
based non-organic farming, and traditional systems. However, in the UK, in common with
most of the rest of Western Europe, high levels of fossil-fuel-based nitrogen fertiliser are
commonly used, giving high yields from non-organic crops.

Farming commentators generally assume that, for many commodities, organic yields in Europe
are somewhere around a half to two thirds of non-organic systems, with critics of organic
usually opting for the lower estimate.



At present we are not self-sufficient in food in the UK - we import a lot of what we, and our
farm animals eat. We have not been completely self-sufficient for hundreds of years. We
always have, and always will, import food we cannot grow here. Currently we import about
40% of our food, including large quantities of grains and protein to be fed to livestock. We
import 25% of the food that could be grown in this country, and nearly half of the nitrogen
fertiliser needed to grow non-organic crops. Aside from cutting all imports of nitrogen
fertiliser, converting our farming to organic would not make us more self-sufficient unless our
diet also changed substantially.

In practice, it would take many years for British farming to go fully organic, and many things
would have to change as this happened, particularly our eating habits. We would buy most of
our food seasonally and locally. We would eat less, but better quality eggs and dairy products,
more grass-fed beef and lamb, more fruit and vegetables, and far less energy-intensive, grain-
fed and industrially-reared chickens and pigs, ending practices that raise significant animal
welfare concerns. The consequence of these changes to production practices and consumption
patterns would be that we would enjoy a far healthier national diet, and one that this report
suggests organic farming could deliver just as well as non-organic farming delivers our current,
frequently unhealthy diet.

If we want to continue to eat huge quantities of cheap chicken, pork, dairy products, and other
mass produced foodstuffs, organic farming cannot deliver. But continuing this diet, with its
potentially severe consequences for human health, would saddle us with huge human,
economic and environmental costs. For example, the Government reports that the crisis of diet-
related ill health and obesity is already costing the NHS £7.7 billion per year, and the cost to
society as a whole is put at £20 billion. Our diets must, and inevitably will, change.

Some scientists are calling for cuts in meat production to reduce the massive contribution that
agriculture makes to the world’s greenhouse gas emissions. However, some meat production
systems are more benign than others. Industrial, indoor, livestock systems have high emissions
because they use large amounts of energy (principally to grow the grain and protein crops
needed for animal feed). Big cuts here would both reduce the amount of grain fed to animals
and cut greenhouse gas emissions. On the other hand, low intensity grassland captures carbon
and stores it, just like the rainforests do. It is, therefore, vital that these carbon sinks, and the
grazing animals they support, are maintained. Fully or mainly grass-fed cattle and sheep, such
as are common under organic systems, also produce healthier milk and meat, protect the
nation’s most cherished landscapes and some of our most important areas for wildlife, while
allowing for high standards of animal welfare.

In the Soil Association’s view, other changes would be required to meet the Government’s
targets for reductions in greenhouse gas emissions and to improve food security. More people
would grow some of their own food (and there are signs of this happening already). More
small-holders and farmers may keep small flocks of poultry and even a few pigs (both chickens
and pigs used to be fed largely on waste food, and, in a more resource constrained future, could
be again).
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For the last 60 years, relatively little research has been done that would benefit organic
farmers. Crops have been developed that produce high yields when treated with oil-based
fertilisers and sprays. Farm animals have been bred to grow faster or larger, or to produce
more milk or eggs, based on higher levels of inputs. Issues of food quality, taste, the value of
traditional breeds of farm animals have had a much lower priority. There are signs of this
situation just beginning to change and, as organic farming comes to play a larger role in food
production, more resources will be put into scientific research to help organic farmers improve
their efficiency, output and the quality of the food they produce.

The best we can do in looking at what things might be like in the future is to make an
informed ‘guess’. This report aims to inform that guess by taking official data on the current
spread of organic farms and what they produce, and simply assuming that this pattern of
farming covered the whole of England and Wales. The report focuses on the main farming
outputs - cereals, potatoes, meat and dairy products. Looking solely at the projections
contained in this report, and ignoring for a moment other changes that we might expect to see
in the future, there are some surprising results. A wholly organic agriculture could actually
produce more (and healthier) beef and lamb than we do now. Beef and lamb production would
rise to around 168% and 155% of current levels respectively. Chicken, egg and pork production
would fall to roughly a quarter of current levels, with resulting massive reductions in energy
used in food production, and a reduction in the quantity of grain that goes to feed animals
rather than people. The amount of wheat and barley we produce would drop by around 30%.
However, because we would be feeding far less grain to animals (currently half the cereals we
grow are fed to animals), we could have as much wheat and barley for human consumption
under an organic system as we have now. On yield comparisons, production of field peas and
beans would be similar to now, and total production of oats and some other cereals might rise
from current levels. If we stop growing sugar beet (the area produced is already declining due
to recent changes in European agricultural policy), we could grow a similar tonnage of potatoes
as at present. Dairy production would fall by around 30%-40%, unless herds were to be re-
established and dairies were to re-open in parts of the country which have lost them. Output
of fruit and vegetables would be maintained and could increase should extra volumes be
demanded, as organic yields are generally similar to non-organic.

There would be many other benefits associated with a wholly organic agriculture. We would
dramatically cut greenhouse gas emissions and water pollution. Energy intensive inputs to
farming would fall and jobs in the countryside would increase - the report says fertiliser inputs
would drop by 95% and sprays by 98%, while farm employment would increase by 73%. Water
use would fall, and farmland’s capacity to act as a buffer to reduce flooding would increase.
We would be building not eroding our precious soil, and would see roughly 50% more wildlife
in our countryside. This would involve a revolution in farming. As the report says ‘organic
agriculture is not simply conventional agriculture in miniature, it is different in management
philosophy, scale and system’.

It hardly needs stating that oil and gas prices have risen, and are likely to stay high. Even after
recent price falls, oil costing $10 a barrel is as unthinkable now as o0il $100 a barrel was just a
few years ago. We face a choice between non-organic farming turning expensive oil and gas
into food, and organic farming growing crops using the power of the sun and plants that fix
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nitrogen naturally. For this reason alone, it is important that we start to think about what food
we will eat, and what farming will look like under these changed circumstances. This report is
intended to provide a useful factual starting point for the crucial debate about how we can all
have healthy, good quality and enjoyable food without destroying the planet. The Soil
Association welcomes comments and criticisms of the report, as we do further work on these

vital issues.

Peter Melchett
Policy Director, Soil Association
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Executive summary

1. Introduction

Whilst agriculture has many functions, the most important will always be the supply of
sufficient food, at an affordable price, to feed the population. Driven by both consumer
demand and public subsidy, the fastest growing UK agricultural sector in recent years has been
organic. Critics argue that, due to its lower yields, organic agriculture cannot produce enough
food to feed the world. This criticism continues, in spite of studies contesting this accepted
wisdom, particularly in relation to subsistence agriculture in the Southern Hemisphere, where
it has been shown that yields might increase significantly under organic agriculture. For
Northern Hemisphere agriculture, there is wide consensus that organic production results in
yields perhaps 40% lower, on average, than under conventional agriculture.

At a time when there is growing interest in the food and energy security, and reducing the
carbon footprint of agriculture, the question of the capacity of organic agriculture to feed the
UK population is increasingly relevant. Because conventional agriculture does not currently
meet all our food requirements, it would be unfair to ask this of organic. A more reasonable
question would be, could organic agriculture supply as much food as conventional agriculture
currently does? There have been no recent major studies on this and past ones were limited by
their simplistic assumptions, or lack of data on actual organic farming practice. The study
reported here uses real organic farm data and, thus, is a unique examination of the likely
impact on domestic food supply of full organic conversion.

2. Method

A sample of 176 farms from the government-funded 2006 FBS dataset were analysed. Farms
were classified organic if over 70% of their area was organic or ‘in conversion’. The analysis
involved ‘raising’ the FBS organic data to the England and Wales level, so reflecting all
constraints that would determine the land use patterns of a greatly expanded organic sector.
As alternative approaches to ‘raising’ have limitations, two different approaches were deployed
to construct a more reliable picture. First, weighting by farm type and, second, weighting by
yields.

3. Results

A wholly organic agriculture would produce around 60% of current conventional cereals
production and self-sufficiency would fall from around 100% to nearer 60%. While organic
wheat yields are near 70% of conventional, wheat is under-represented on organic farms and so,
to increase supply, land would have to be diverted away from that currently growing minor
cereals. Barley is also under-represented on organic farms and so, while yields are as high as
about 75% of conventional, organic agriculture would probably only supply around half of
current volumes. Oats are heavily over-represented on organic farms and so, in spite of low
yields compared to conventional, production of them would need to be scaled back to avoid
over provision. As there is now no domestic market for organic oilseed rape or sugar beet,
there would be limited organic production of these crops unless organic processing capacity is
reinstated. A wholly organic agriculture would produce forage peas/beans and potato volumes
equivalent to the conventional situation. Organic vegetables yields are fairly comparable to
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conventional and, therefore, organic supplies would equate with conventional (both of field-
scale and protected varieties).

The study shows that, in the light of the current rapid dairy industry restructuring, a wholly
organic dairy sector could produce as much as 70% of conventional milk volumes but this
would reduce the milk self-sufficiency ratio from around 90% to near 60%. As livestock
enterprises are more common on organic farms than on their conventional equivalents, a
wholly organic agriculture would supply 68% more beef and 55% more sheep meat than current
conventional agriculture. On this basis, beef production would exceed domestic demand and
self-sufficiency would be achieved for lamb.

The pig and poultry meat sectors would be hardest hit by transition to organic production.
With the end of intensive systems, production would fall to some 30% of current conventional
levels, although there would be some potential for expansion of production onto the extensive
areas of grassland available on organic farms. The position for eggs is that a wholly organic
agriculture is estimated to produce around 73% of the conventional egg numbers, so reducing
the self-sufficiency ratio for eggs from near 90% at present to perhaps 65%.

The notion of organic agriculture being ‘low input’ is shown to be a somewhat simplistic view.
Rather, organic agriculture adopts a more rotational approach using different, more internally
derived inputs, which may or may not make it more sustainable than conventional agriculture.
For example, there would be very significant savings in inorganic agro-chemical use, but on-
farm energy use may rise. However, accounting for the energy used in the manufacture of
current agricultural inputs, total energy demands are likely to be lower. Over the whole
industry, farm employment would be 70% higher, with associated spin-off benefits for the
wider rural economy and society.

4. Conclusions

The estimates project the likely immediate effect of a switch of all agriculture to organic,
taking no account of potential yield increases from the development of new organic
management practices, or technology improvements from investment by plant and animal
breeders. Constructive argument on the desirability and nature of support for the organic
sector has been constrained by limited data on the impact of organic expansion on food supply,
input use and farm employment. This study can, hopefully, provide some balance to the
debate.

The picture that emerges is mixed. For example, food production losses would not be as great
and increases in on-farm employment would be higher than might be supposed. It is also clear
that the potential for organic agriculture to vary systems of production is limited and so the
ratios of commodities supplied would necessarily change, with some products, such as pig and
poultry meat, being significantly under-supplied. To the extent that this study has shed new
light on these issues, policy makers should now be better placed to decide how policies
supporting organic agriculture should be amended or developed.

14



1. Introduction

Agriculture is a multi-functional industry supplying primary products such as food, fuel, fibre
and pharmaceutical inputs to a wide range of industries, as well as social and environmental
goods and services. In the UK these products, goods and services are supplied by tens of
thousands of farm businesses of various sizes and production systems. Driven by both
consumer demand for its products and government subsidy, the fastest growing agricultural
sector in recent years has been organic, which grew in area, including the in-conversion area,
from 50,800 ha in 1997 to 619,800 ha in 2007 (Defra, 2007c).

The Sustainable Development Commission (SDC, 2005), which advises the UK Government on
sustainability issues, has described organic agriculture as the ‘gold standard’ for sustainable
food production. The Organic Action Plan (Defra, 2002) recognised that, beyond the provision
of sustainable food, organic agriculture also provides significant social and environmental
(public good) benefits i.e. it delivers greater biodiversity, less pollution, lower carbon dioxide
emissions, better animal welfare and more local economic activity than does conventional
agriculture. While agriculture has many important functions, by far the most critical is, and
will always remain, the production of sufficient food to feed the world’s (growing) population.
Often appended to this requirement is the condition that this food be produced at an affordable
price.

The critics of organic agriculture argue that due to its lower yields, organic methods of
production simply cannot produce enough food to feed the world (see, for example, Smil, 2001,
who argues that a global organic agriculture could support no more than 4 billion people). This
criticism continues in spite of a number of recent published and heavily cited studies that have
contested this accepted wisdom. Reviewing over 200 food production projects in the Southern
Hemisphere, Pretty and Hine (2000) found that organic techniques, in some circumstances,
actually increased yields, by anything between 46 and 150%, while Badgley et al. (2007),
reviewing Pretty and Hine (2000) amongst others, reported that organic production methods
increase yields of subsistence agriculture by 80% and that if world agriculture was organic, food
production would increase slightly. However, the conclusions of these studies have been
contested in some quarters (for example see Connor, 2008, for a critique of Badgley et al., 2007).
In terms of Northern Hemisphere agriculture, there is fairly wide consensus that organic
production methods result in significantly lower yields than its conventional counterpart,
especially in those regions operating industrialised, high-input forms of agriculture, such as
Western Europe. In these regions organic yields have been estimated at around 40% lower than
under conventional agriculture (Offermann and Nieberg, 2000), although this need not be the
case for vegetable production. Loss of yield in organic systems is reported as not quite so
marked in the USA, due to lower average rates of use of inorganic fertilizer in conventional
agriculture than is the case in Europe (Lampkin and Padel, 1994). Indeed some USA studies
report no loss of yield at all for crops such as cereals and soyabeans (see Pimental et al., 2005,
for a review of the results of 22 years of continuous organic field trials at the Rodale Institute.)

In the 1980s and 1990s, when over-supply of agricultural commodities was a real problem in

the EU, organic agriculture was seen as a possible means of supply control. Today, conditions
have changed and there are new concerns. Due to poor world harvests, growing food demand
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from newly prosperous developing countries, such as China, and the diversion of potential
foodstuffs into fuel production, particularly wheat and maize for production of bio-ethanol in
the USA, world food prices have been rising sharply. Rather than reducing output, there are
now calls for agriculture in the UK to increase the output of food crops and there is growing
pressure to bring fallow and set aside land into production for both food and fuel crops. Food
security is now firmly back on the political agenda and there is increasing attention given to
the fact that the rate of food self-sufficiency in the UK has been falling over the last decade,
after increases in the 1970s and 1980s. However, while the issue of the productivity of UK
agriculture is now much more centre-stage, there will be no return to the purely productionist
agriculture policies of the post-war period. The agricultural policy landscape is a much more
complex place these days, with increased recognition of both the non-food goods and services
that agriculture supplies together with its externalities i.e. the cost of agriculture to the
environment, in terms of loss of biodiversity and pollution. Added to this mix of conflicting
drivers is the increasing cost of fossil fuels, which are forcing up the cost of agricultural inputs,
particularly fertilizers, and which in the longer term may make energy-intensive agriculture
unsustainable.

In this context the potential contribution of organic agriculture is being debated, with
particular focus on the issue of the likely yield reductions associated with these production
methods. It has, therefore, become relevant to consider the implication for food supply of a
significant expansion in the organic area. It is perhaps timely to ask, how much food could be
produced in this country if all domestic agriculture were organic? There have been no major
academic studies on this issue in recent years, with the last study of note being a desk-based
review by Lampkin (1994), which attempted to estimate the impacts of the large-scale
conversion to organic farming by means of the aggregation of farm level data to the regional
scale. Unfortunately, several key factors limit the usefulness of that work. First, in terms of the
scope of the analysis, the social and economic impact of wholesale conversion to organic
farming was not estimated, merely the land use implications of so doing. Second, the analysis
was based on limited empirical data because, at the time of modelling, very little observational
data was available on: (a) representative organic yields (particularly by region); and (b)
rotational practice and land use on commercial organic farms. As a consequence the
estimations were heavily influenced by subjective assumptions. More recently there has been a
simplified assessment by Fairlie (2007), which updated and expanded on estimates of the
potential for UK food self sufficiency carried out by Mellanby (1975). Fairlie concluded that a
wholly organic UK agriculture could meet the nutritional requirements of 60.6 million Britons
from 15.9 million ha of agricultural land, leaving 2.6 million ha of the land currently used for
agriculture available for other uses (admittedly this spare land is rough grazing with limited
cropping potential). While interesting, this approach is a simplification of what might happen,
as Fairlie himself acknowledges, because it assumes the most efficient use of agricultural land
to maximise food output, regardless of any environmental, regulatory, farming system,
economic and social constraints to doing so. These constraints would prevent a wholly organic
UK agriculture producing more food than is currently produced conventionally. In order to
more adequately estimate the potentialities of a wholly organic national agriculture, an
approach is required that takes account of existing organic practice, as this embodies many of
the constraints that are likely to face and shape an expanded organic farming sector. An
example of this is the need to introduce nitrogen-fixing clover leys (which are either grazed,
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used to make silage or hay, or cut and mulched) on all converting conventional farms, even
those that would be classified as cropping farms, as a means to maintaining soil fertility. The
study reported here is based on such an approach, which reprises and extends the farm-level
aggregation method used by Lampkin (1994). This aggregation modelling is now more likely to
yield robust results than in the past due to the availability, via the Farm Business Survey (FBS)
dataset, of representative data on the yields and rotational and land use practice of a wide
range of organic farms. The FBS provides information on the financial position and economic
performance of farm businesses in the England and Wales. The survey is carried out on behalf
of Defra annually and collects information from a stratified sample of 1850 farm businesses.
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2. Project aims and work programme

The objective of the project reported here was to examine the likely impact on domestic food
supply of all agriculture in England and Wales becoming fully organic. This analysis, it was
determined, should involve the use of the organic sub-sample of the FBS dataset, as a primary
data source, together with secondary published data from other sources. The specific work
programme was:

(i) Identify the research questions more precisely through discussions with the
Soil Association.
(ii) Retrieve individual farm accounts, for organic farms, from the FBS database

held by the Agriculture and Food Investigation Team in the Department of
Agricultural and Food Economics, University of Reading.

(iii) Retrieve background regional data for conventional farms, from the FBS and
the annual Defra June Survey of Agriculture using both online and printed
sources.

(iv) By comparing production and input details, scale-up the organic data at a
regional level, to estimate the impact of a completely organic agriculture in
England (and Wales).

(V) Produce a report for the sponsors, showing the magnitude and location of
production and input changes.

As will be apparent from the above, this analysis represents a straightforward projection of the
likely immediate effect on the production volumes of the major agricultural commodities of
the switch of all conventional agriculture to organic. In doing so, the analysis does not attempt
to model the likely feedback effects which might accompany such a change, for example on
prices (i.e. the loss, or otherwise, of organic premia), input costs, the balance of trade and
consumer demand for these commodities. The inclusion of such feedback in the modelling, for
example constraining organic production on the basis of an estimate of possible consumer
demand, might add to the realism of the scenario (assuming a realistic estimate of future
consumer demand for organic products can actually be made), but it was not attempted here
because it would make it impossible to answer the central question of how much food could be
produced in this country from a wholly organic agriculture.
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3. TheFBS sample

At the point of undertaking the project, FBS data were available for the harvest year 2006 or
2006/07 accounting year. The 2006 FBS data was found to contain 176 organic farms in
England and Wales, with farms classified as organic, according to Defra, on the basis of having
a minimum of 70% of their agricultural area as either fully organic or ‘in-conversion’. There
were some exceptions, however, and these particular farms had to be excluded from certain
parts of the analysis.

In the FBS dataset, farms are classified on the basis of a number of dimensions, but for the
purposes of this analysis only a subset of these dimensions are relevant, these being:

Q) the geographical location of the farm, represented by Government Office
Region (GOR);

(i) farm type, using the Defra Robust Farm Type classification, which is based on
predominant enterprise; and

(iii) farm size, based on the economic size of the business, measured in ESU rather
than the farmed area. A European Size Unit (ESU) is a measure of farm
economic size based on farm gross margin, this being imputed from standard
margin coefficients for each commodity produced (1 ESU roughly corresponds
to either: 1.3 ha of cereals; or 1 dairy cow; or 25 breeding ewes).

Table 1 below shows that the England and Wales FBS sample for 2006 contains 176 organic
farms, with the table row totals showing the distribution of these farms over Government
Office Regions and the column totals showing distribution over farm types.

Table 1: Frequency distribution of the FBS sample of organic farms over farm type and GOR

Gen. LFA Lowland
Region Cereals  Dairy Crops  Hortic. livestock livestock  Mixed Pigs Poultry  Total
Eastern 1 0 8 4 0 2 1 0 2 18
East Midlands 3 3 2 1 1 3 3 0 1 17
North East 1 0 0 0 6 1 1 0 0 9
North West 0 6 0 0 7 0 1 0 1 15
South East 3 3 0 5 0 4 2 1 0 18
South West 4 8 0 1 5 14 6 0 2 40
Wales 0 10 1 0 21 7 2 0 0 41
West Midlands 6 1 0 0 2 2 0 0 11
Yorks & Humber 0 3 3 0 1 0 0 0 0 7
Total 12 39 15 11 41 33 18 1 6 176

Source: Farm Business Survey data 2006 - authors’ own calculations.

Table 1 shows that geographical coverage within the FBS organic sample is, from a statistical
point of view, reasonable, with only two regions containing less than 10 observations. The
matter of whether this coverage is reasonable in terms of the real-world distribution of organic
farms will be addressed below. All farm types are represented in the sample, although two of
these are numerically weak, these being poultry and, in particular, specialist pig farms and this
will have implications for the reliability of estimates derived for these two farm types.
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Table 2 shows the extent of the organic area on farms in the FBS organic sample. From the
data it can be seen that organic coverage is generally high, with 85% of farms being more than
70% organic, by area, and this percentage rises to over 90% if the area of in-conversion land is
included. Only 10% of the sample has less than 50% certified organic land. When the organic
percentage is low, there is some risk that the majority enterprise i.e. the enterprise which
defines the farm type classification, is not itself organic. This might be a particular problem for
the larger-scale pig and poultry farm types and indeed there is some suggestion that pig and
poultry enterprises on such farms might not be organic, as the flock and herd sizes are of a
scale that would not be permitted under organic standards. Examination of data on the
enterprises designated as organic on each farm in the sample, revealed only two incidences of
the predominant farm enterprise being conventional, one being the solitary specialist pig farm,
the other a specialist poultry farm. Both of these farms were withdrawn from analysis of the
pig and poultry sectors, although they remain in the sample for other types of analysis as they
have other enterprises that are organic. Further examination of farms with relatively low
proportions of organically managed land showed that they were not randomly distributed, but
rather clustered in the Cereals and General cropping farm types. Analysis showed that crop
yields on these farms were substantially higher than the sample mean and this suggested that
they were leading to bias in crop yield estimates. The decision was taken, therefore, to exclude
farms from the analysis of crop yields where the combined organic and conversion area was
less than 70% of the utilizable agricultural area (UAA) of the farm. However, because data was
available on the enterprises on each farm that were organic, it was possible to add some of
these excluded farms back in, where appropriate, when estimating individual crop yields.

Table 2: The organic area on farms, by farm type, in the FBS organic sample - frequency by percent of
organic coverage (number in parentheses is frequency by organic plus in-conversion coverage)

Percent of Gen. LFA Lowland

farm whichis  Cereals” Dairy Crops Hortic. livestock  livestock  Mixed Pigs Poultry  Total

organic

Less than 2 2 5 1 4 1 1 1 1 18

50% (2) (0) (5) (1) (1) (0) (1) (1) (1) (12)

50 t0 69.9% 1 2 1 1 1 1 1 0 0 8
(1) (1) (1) (1) (0) (0) (1) (0) (0) (6)

70% or more 8 35 9 9 36 31 16 0 5 149
(8) (38) (9) 9) (40) (33) (16)  (0) (5) (158)

Total 11 39 15 11 41 33 18 1 6 175

Note: (#)One farm in the cereals farm type group was unclassifiable on the basis of organic coverage.
Source: Farm Business Survey data 2006 - authors’ own calculations.
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4. Representativeness of the sample

The object of this study is the scaling up of a sample of organic farms to the national level. In
order to know how much confidence can be placed on the projections that will be made, it is
important to know how well the sample represents the whole organic population. The
following section tests the representativeness of the FBS sample on three dimensions:

(i) the distribution of the sample over geographic region;
(i) the distribution of the sample over farm size; and
(iii) the distribution over farm type (i.e. predominant enterprise).

Table 3: Regional distribution of organic farms in the FBS sample compared to the distribution
recorded in the Defra June Survey of Agriculture

Organic producers  Organic producers

(June Survey of (June Survey of Organic producers Organic producers
Agriculture) Agriculture) (FBS) (FBS)
(number)' (%)' (number)? (%)’
North East 116 3.1 9 5.1
North West 173 47 15 8.5
Yorks & Humber 155 4.2 7 40
East Midlands 236 6.4 17 9.7
West Midlands 351 9.5 11 6.3
Eastern 267 7.2 18 10.2
South West 1282 345 40 22.7
South East 423 11.4 18 10.2
Wales 710 19.1 41 233
Total 3713 100 176 100

Sources: (1) Defra (2007d)
(2) Farm Business Survey data 2006 - authors’ own calculations.

Table 3 shows the distribution of FBS organic farms over regions compared to the real-world
distribution, as captured by the Defra June Survey of Agriculture. The point to note is that
although the number of farms in the two sources differs in absolute terms, there is pretty good
correspondence between the two sources in terms of their proportionate regional distribution,
suggesting that the FBS sampling procedure has worked well on the geographical dimension.
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Table 4: Size distribution of organic farms in the FBS sample compared to Soil Association Certification
Ltd registration data

S.A. Certification Ltd Exeter University
registration list 2004’ survey 2004’ FBS sample 2006°
Farm size (%) (%) (%)
Less than 20 ha 29.1 216 6.8
20-49 ha 22.1 17.6 12,5
50-99 ha 20.8 236 318
100-199 ha 13.9 17.9 284
200 ha and over 14.1 193 20.5
100 100 100

Sources: (1) Soil Association Certification Ltd registration list (taken from Lobley et al., 2005).
(2) Lobleyetal.,, 2005.
(3) Farm Business Survey data 2006 - authors’ own calculations.

Assessing the representativeness of the FBS organic sample in terms of distribution over farm
size is complicated by the fact that up-to-date official data on the actual size distribution of
organic farms is not available. However, some useful data are available from a number of other
sources, including a large scale postal survey of organic farms in England carried out by the
Centre for Rural Research at the University of Exeter in 2004 (Lobley et al., 2005). Table 4 shows
data from two of these sources as comparators with the FBS farm size distribution. As the
comparator sources do not classify farm size on the economic dimension, an alternative
measure has been used, i.e. the farmed area, measured in hectares. As the table shows, the FBS
sample significantly under-represents the number of farms in the smallest size class (less than
20 ha) and over-represents the numbers in larger size classes, particularly the 100 - 199 ha size
class. It is well understood that agricultural surveys tend to under-represent smaller farms, and
this is evident in the Exeter study in comparison with the Soil Association Certification Ltd
registration data. However, even accounting for this it is apparent that the FBS performs
particularly poorly in this regard. Careful consideration will have to be given to this issue
when raising from the FBS sample to the national level in the event that yields are found to be
related to farm size. To test this relationship, the FBS sample yields obtained for a selection of
crops are compared for three farm size groups (see Figure 1), where the size classification into
‘large’, ‘medium’ and ‘small’ is based on the European Size Unit (ESU) measure .

'ESU is a measure of the economic size of a farm business based on the gross margin imputed from standard
coefficients for each commodity on the farm. The application of these standard coefficients results in the Standard
Gross Margin (SGM) for the farm, where 1 ESU = 1200 SGM. 1 ESU roughly corresponds to 1.3 hectares of cereals,
or 1 dairy cow, or 25 ewes.
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Figure 1: Relationship between crop yields and farm business size in the organic sample of the Farm
Business Survey 2006
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Source: Farm Business Survey data 2006 - authors’ own calculations.

As can be seen from Figure 1, where wheat and barley are concerned, yields tend to be higher
for larger farms. Similar relationships are also found for potatoes and sugar beet’, although
these results have not been displayed on the graph because they would expand the scale of the
‘y’ axis to the point that trends in the cereals crops would be difficult to see. The exception to
this trend is oats, where the average yield obtained in the smallest farm size group is higher
than for the largest. This result may be an artefact, caused by a single small farm reporting
very high yields and thereby biasing the group average (which is based on just three
observations), or it may reflect the fact that oats having received less breeding effort than
wheat and barley, is less vulnerable as a crop to heterogeneity of management practice. Oats
tend to be more prevalent on organic cereals farms than they are on conventional, but the total
area grown is still small compared to wheat or barley. These results confirm that because of
the size bias in the FBS sample, yield estimates taken from the FBS organic sample may be
biased, although smaller farms are unlikely to grown much in the way of cereals. For this
reason, steps will have to be taken to counter this when raising up to the national level (see
below).

A search has identified no ‘official’ data that might be used to assess the representativeness of
the FBS organic sample in terms of distribution over farm type (i.e. predominant enterprise). As
a proxy for this, a comparison is made of the distribution of land under different land uses in
the sample of FBS organic farms, with the distribution recorded in Soil Association data (see
Table 5).

? Sugar beet is not marketed as organic in the UK because there are no organic processing facilities. However, some
farms in the FBS organic sample are growing sugar beet and either using it on farm or selling it into the
conventional supply chain.

25



Table 5: Comparison of Soil Association estimates of the areas of different land uses on organic farms
with the FBS organic sample in 2006 (England and Wales)

Conventional
farming, June Survey

Soil Association Soil Association FBS of Agriculture for

Area FBS Area Distribution Distribution England & Wales
(ha) (ha) (%)’ (%)’ (%)’
Arable 60822 6614 16.9 19.6 336
Grassland* 284801 24758 79.1 734 58.9
Woodland 5769 1063 1.6 3.1 29
Fodder/silage 7602 815 2.1 24 1.6
Unknown” 1098 502 03 15 3.0
360147 33752 100 100 100

Notes:

(#) The land use category ‘Unknown’ on FBS farms represents buildings, roads, water, household gardens and areas
not used for agriculture.

(*) Set aside land is included in grassland.

Sources:

(1) Soil Association (2007a).

(2) Farm Business Survey data 2006 - authors’ own calculations.

(3) Defra & Welsh Assembly Government, June Survey of Agriculture 2006.

Table 5 shows that the distribution of organically farmed land over type of land use is very
similar between the national population, as reported by the Soil Association and the FBS,
suggesting that the FBS farms are representative of the mix of farm types seen in the whole
population of organic farms. A second line of evidence is shown in Table 6 below. Table 6
shows the distribution of farms over farm type from the Exeter survey (Lobley et al., 2005),
comparing this with the distribution found in the 2006 FBS organic sample.

Table 6 shows some divergence between the farm type distribution found in the Exeter survey
and that found in the 2006 FBS organic data. Of particular significance are the high numbers in
the LFA livestock category and the low numbers in the Mixed category in the Exeter
distribution compared to the FBS. These differences may be due to both the approach to farm
type classification employed in the two surveys and the stratification used in sample selection.
The Exeter survey does not indicate how their farm type classification was derived, so no
conclusions can be drawn here. However, it is known that their sample was drawn from just
three regions, East Anglia, Northern England and Devon. The over-representation of hill and
upland areas in the Exeter sample therefore provides a credible explanation for the observed
differences in farm type distribution and suggests that the FBS distribution is probably the
more reliable of the two.
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Table 6 Comparison of the distribution of farms over farm type in the 2006 FBS sample, with the
University of Exeter survey, plus June Survey of Agriculture 2004 data for England (%)

FBS Exeter
sample’ Survey’ June Survey of Agriculture
(n=176) (n=302) (conventional farms)?
Cereals . 153 76 143
General cropping
Dairy 22.2 103 6.5
Horticulture 6.3 9.3 44
LFA livestock 239 12.6 10.5
Low livestock 18.8 14.6 16.8
Mixed 10.2 344 5.0
Pigs
Poultry 39 46 38
Other 0 6.6 38.8
100 100 100
Sources:

(1) FBS data 2006 - authors’ own calculations.
(2) Lobleyetal., 2005.
(3) Defra & Welsh Assembly Government, June Survey of Agriculture 2006.

Both Table 5 and Table 6 include data drawn from the June Survey of Agriculture for the whole
agriculture sector, which provides a comparison of land use and farm type distribution
between the organic and conventional sectors. As can be seen from Table 5, there is much
more use of land for arable crops in conventional agriculture and less use of grazing land. This
is due to the fact that conventional agriculture, through the use of inorganic fertilizers, allows
for low pasture/stockless arable farms, whereas organic farms use clover leys to maintain soil
nitrogen levels. Even stockless organic farms will devote a significant proportion of their
agricultural area to clover leys, where this will usually be used to either provide silage, or grass
keep leased to other organic farmers with livestock who have insufficient forage area of their
own (there is more discussion of this issue below). Table 6 confirms the higher incidence of
livestock on organic farms, with higher rates of occurrence of the LFA livestock and Mixed
farm types than is the case in conventional agriculture. These observed differences provide
important context for the interpretation of the data from the raising procedures reported
below.

There is a high incidence of ‘Other’ holdings among conventional farms in the June Survey,
with no corresponding farms of this class in the organic FBS sample. These are farms that
either do not fit well with mainstream agriculture, such as specialist mushrooms, goats and
horses, or which are of limited economic importance, e.g. specialist set-aside, grass and forage
and non classifiable holdings, i.e. no SGM coefficients can be calculated. Such farms would not
exist in the organic FBS sample, i.e. they are unlikely to be present and simply allocated to
other farm types by means of reclassification.

The checks reported above suggest that, in terms of both farm type and geographical
representation, the FBS data are representative. However, there are issues over the
representativeness of the farm size distribution, with smaller farms under-represented in the
FBS sample. Remedial actions will have to be taken, where this is possible, to correct for this
when raising up to the national level.
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5. dzIl T NT AACA O téxhe natitnaldeGeE | AW

This is an attempt to map an organic template onto what is a largely conventional national
farming industry and the degree of difficulty in doing this stems from the fact that existing
organic agriculture is not simply conventional agriculture in miniature, it is different in
management philosophy, scale and system. A particular problem is caused by the fact that
there are very few stockless organic farms, which means that there is no sub-population of
specialist arable organic farms that can be taken to represent, in the raising process, the
conventional arable farms. There is no obvious ‘best’ approach to raising the organic FBS data
to the national level, with a number of possible approaches available, each offering some
benefits and demonstrating some limitations. Three approaches to the raising exercise are very
briefly outlined below, two of which are statistically based and the third based on modelling.
For a more detailed discussion of these alternatives, see Appendix A.

5.1  Weight by farm type

At its simplest, this approach would involve weighting data for each organic farm type (i.e.
averages taken from all farms within each farm type in the FBS sample) by the actual number
of farms of each type in each region of England and Wales (i.e. the number of organic and
conventional farms of each farm type recorded in the June Survey of Agriculture). In this case,
while the mix of organic farm types is assumed to change to become consistent with the
existing mix of conventional farm types, the systems operated within those farm types, e.g. the
mix of enterprises, remains unchanged from current organic practice, i.e. there are much
higher rates of livestock on farms. A benefit of this approach is that it allows for the estimation
of the impact of a switch to a wholly organic agriculture on input use, because detailed data on
input use at the farm level are available in the FBS data.

5.2  Weight byyield

This approach circumvents the issue of farm numbers and instead applies existing (observed)
organic yields to the currently observed areas of conventional crop production and livestock
numbers (i.e. the national values of conventional plus organic production recorded in the June
Survey of Agriculture). Organic yields would be derived from the FBS organic sample on a
regional basis and these would be multiplied by the June Census crop areas in each region, to
arrive at estimates of aggregate production volumes for each enterprise. A slightly different and
less direct approach would be required for estimating aggregate livestock outputs. This
approach involves adapting organic farm rotations, i.e. the mix of enterprises and the areas of
crops and numbers of livestock produced, to reflect current conventional practice, while
adjusting yields to reflect those obtained under organic management.

5.3  Supply-side modelling

In very simple terms, modelling approaches involve the proliferation of ‘model’ organic farms
in colonization of available agricultural land. Linear Programming (LP) would be the ideal
technique for a problem such as this. For example, an LP model could be constructed which
reflected the existing land base, with each defined region (e.g. GORs) containing a number of
representative farms, capturing the main types of farming present in each region and at a
range of scales. The model would be tasked with meeting current demand for domestically
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produced commodities using the existing agricultural land base and would be permitted to
populate the land base with organic farms of different types and sizes to achieve these
objectives (bearing in mind that each farm type generates a range of outputs).

5.4  Which of the above approaches should be used?

Obviously the LP modelling approach offers the prospect of the most realistic projections, but
at a cost, i.e. modelling is a time consuming and labour intensive process and this makes it
infeasible within the budget constraints of the current project. The alternative approaches are
simpler, cheaper and quicker to deploy, although the results would likely be more limited. As
the alternative approaches have limitations, it would seem sensible to deploy both in this study
and to combine the two to construct a more reliable picture.
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6. Theraising exercises - weighting by organic yields

6.1  Crops

As a first step, average yields on FBS organic farms are estimated for each crop in each region.
This is achieved by summing the volume of enterprise output (tonnes) in each region and
dividing by the total area of enterprise production in the same region. By this means the
resulting estimates of crop yields are weighted according to the different yields obtained on
different farm types and farm sizes in each region. Table 7 shows these calculations for the
major crops. The areas of each crop produced under current conventional agriculture in each
region are tabulated in Table 8. The weighted average organic yields from Table 7 are
multiplied by the conventional production areas in Table 8, to yield the projected national

organic output volumes reported in Table 9.

Table 7: Weighted organic crop yields by region (t/ha)

East East North North South South West Yorks &

England  Midlands East West East West Wales  Midlands Humber
Wheat 6.0 4.4 4.7 49 6.8 5.1 4.1 48 5.2
Barley 3.0 3.7 8.6 5.9 4.2 40 35 4.8 43
Oats 2.5 24 36 32 23 2.7 35 2.7 49
Mixed 3.1 2.7 N.A. 1.1 N.A. 5.6 4.1 5.6 N.A.
cereals
Oilseed rape N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Linseed N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
Peas/beans 3.6 2.5 1.1 N.A. 0.7 23 33 3.2 2.7
(stockfeed)
Potatoes 374 N.A. N.A. N.A. N.A. N.A. N.A. 27.7 19.0
Sugar beet 66.3 523 N.A. N.A. N.A. N.A. N.A. N.A. N.A.

Source: FBS data 2006 - authors’ own calculations.

Note: Where an organic crop yield is not available, the yield for that crop from a neighbouring region is used as a

replacement in the calculations below.

Table 8: Current areas of conventional plus organic crops in each region 2006 (ha)

East East North North South South West Yorks &
England  Midlands East West East West Wales**  Midlands Humber
Cereals (of 614539 429060 101432 71255 313783 293987 44400 219883 334004
which):
)Wheat 471706 347184 65309 30682 234048 175465 15400 154504 227294
Barley 129802 68899 36123 34587 58380 91443 24300 46349 98939
Oats 8980 10817 0 44438 19182 20774 3600 16993 6067
Mixed cereals 4051 2160 0 1538 2173 6305 1100 2037 1704
Oilseed rape 103488 113479 22787 3601 78466 44858 3600 34419 61068
Linseed 6179 7354 0 0 7530 7495 0 1390 2038
Peas/beans 77991 46503 3151 2454 36178 20731 6000 15870 18079
(stock feed)
Potatoes 35299 17110 1514 7259 3748 6617 3500 16407 17252
Sugar beet 72656 27056 0 0 57 326 0 11676 18124

Source: Defra & Welsh Assembly Government, June Survey of Agriculture 2006.
Notes: (#)Wales June Survey of Agriculture data are for 2004.
(*) Wales June Census data do not distinguish peas and beans from other stock feeds.
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Table 9: Estimated production volumes for selected organic crops by region (tonnes)

East East North North South South West Yorks &
England Midlands East West East West Wales Midlands Humber
Cereals (of
which): 3266817 1809337 620302 366562 1885877 1353769 164404 1029318 1636049
Wheat 5842084 1520895 308909 149668 1591485 896557 62723 748498 1174935
Barley 389406 256304 311394 203179 243100 366432 84682 223614 429592
Oats 22858 26366 0 11975 44604 55716 12454 45750 29595
Mixed cereals 12469 5772 0 1739 6688 35064 4545 11456 1926
Oilseed rape 0 0 0 0 0 0 0 0 0
Linseed 0 0 0 0 0 0 0 0 0
Peas/beans
(stockfeed) 282666 117361 3461 7893 24691 48367 20000 51047 49072
Potatoes 1320635 474031 28797 201110 140223 125858 66571 454555 328139
Sugar beet 4816534 1414460 0 0 3779 17043 0 610409 947504

Source: FBS data 2006 - authors’ own calculations.

Table 10: Comparison of projected output of organic crops (tonnes) with observed conventional crop

production, England and Wales, 2006

Estimated organic Estimated organic
production volumes Current conventional production as % of
(based on FBS yields)4 production volumes' 2°  conventional production
Cereals (of which): 12,132,435 17,833,405 68.0
Wheat 9,295,755 13,725,522 67.7
Barley 2,507,702 3,406,020 736
Oats 249,320 590,989 422
Mixed cereals’ 79,659 110,874 71.8
Oilseed rape* 0 1,551,000 0
Linseed 0 44,000 0
Peas/beans (stock)® 604,557 726,000 833
Potatoes’ 3,139,919 4,084,258 769
Sugar beeteo 7,809,729 7,150,000 109.2

Sources:

(1) Welsh Assembly Government (2008).

(2) Defra(2008).

(3) Potatoes data obtained by personal communication from Defra Food and Farming Group.

(4) Farm Business Survey data 2006 - authors’ own calculations.

Notes:

(#) Official Mixed cereals (denoted as Other Cereals in official publications) volumes for England and Wales are

estimated by adjusting the UK production volume according to England and Wales share of the UK planted area.

(*) Oilseed rape estimates exclude industrial crop production.

($) Official estimates of conventional production volumes of peas & beans (for stock feed) are UK based.
(8) Potatoes are early plus main-crop.

(o) Itis assumed that all of UK sugar beet production occurs in England.

Table 10 shows the national commodity production estimates for crops under a wholly organic

agriculture and compares these with official estimates of current conventional production. The

raising exercise suggests that for cereals, based on the organic yields observed in the FBS data,

organic agriculture could supply 68% of current conventional production. The estimate is only

very slightly higher than expected, i.e. based on the 34 - 40% loss of cereals yields under orga
agriculture that are suggested in the literature (see, for example, Nix, 2007)°. The projection

nic
for

oats shows that 42% of current conventional volumes could be produced organically. It would

? Nix (2007 ) reports typical organic yields to be between 60% and 66% of conventional.
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be expected, a priori, that organic yields for peas and beans, which are nitrogen-fixing legumes,
should not be lower than conventional and the projection broadly confirms this, with an
estimated 83% of current volumes being obtainable on the same area. The calculations show
that the organic farms in the sample do not produce oilseed rape, so the volume produced
under an organic agriculture is estimated at zero. In terms of the major root crops, organic
agriculture, according to these projections, could produce around 77% of current potato
volumes and over 109% of sugar beet. It should be pointed out that British Sugar ceased
processing of organic sugar beet in the UK in 2006 and so no organic sugar beet will be
processed in England and Wales in future. If, in response, an organic agriculture ceased to
produce sugar beet entirely this would mean that the 129,895 ha of land devoted to sugar beet
production in 2006 would be available for other root crops, such as potatoes, allowing the
volume of potatoes produced (as measured by this weighting approach) to equal that of
conventional agriculture. In view of this it should perhaps be pointed out that the percentage
values presented in Table 10 do not represent hard and fast upper ceilings, as the production
volume of individual products could be increased by diverting a greater share of available land
to its production than is evident in conventional agriculture at present. This issue is revisited in
Section 8.

6.2 Livestock
6.2.1 Dairy

Before attempting to project the volume of milk output likely to arise from a wholly organic
dairy sector, some consideration needs to be given to the representativeness of the sub-sample
of FBS dairy farms and, specifically, average milk yields. Forty five farms in the FBS sample had
dairy animals and produced organic milk or milk products, of which 39 were classified as Dairy
farms using the Defra Robust Farm Type classification. Figure 2 shows how these 45 dairy
producers were distributed over herd size classes. Average herd size is 118.7 in the FBS sample,
compared to an average of 84 animals per farm according to the June Survey of Agriculture
(organic plus conventional dairy farms in the UK in 2005) and 92.7 animals per farm based on
2005 England FBS data (whole sample, i.e. organic plus conventional). A recent Drew Associates
(2008) survey of 219 dairy herds estimated average conventional herd size at 118 head in
2006/7.
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Figure 2: Distribution of FBS organic dairy farms over herd size class
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Source: FBS data 2006 - authors’ own calculations.

If this trend for FBS organic dairy farms to have larger average herd sizes than conventional is a
reflection of the real world situation, then there is no problem with the FBS organic data.
However, if there is bias towards larger organic farms in the FBS sample, then a potential
problem exists because, as Figure 3 shows, milk yield per cow is positively related to herd size
and so a biased FBS sample (on the size dimension) would give a biased organic milk yield
estimate. The key question therefore is, are organic dairy farms larger on average than
conventional dairy farms in reality? A number of strands of evidence shed light on this issue.
First, the whole-sample FBS estimate of average herd size for England is much lower than is
obtained for the organic FBS sub-sample (see above). As both (one is a sub-sample of the other)
would be subject to the same sampling bias, this would suggest that the observed differences
are real. Second, a Soil Association survey of lowland organic dairy farms (Organic Market
Report, 2007), estimated average dairy farm size at 157 ha, while the whole-sample FBS
estimate of dairy farm size (based on a sample of 290 organic and conventional farms) for
England is just 90 ha (2006). Third, a recent Organic Milk Suppliers Co-operative (OMSCo, 2007)
survey of organic dairy farms estimated organic herd size at 139 head, even larger than the FBS
sample average. On the basis of these two strands of evidence it can be concluded that the
trend observed in the FBS organic data for dairy farms to be larger on average than their
conventional counterparts reflects reality. Anecdotal evidence suggests a reason for this trend,
which is that many of the smaller organic dairy producers, who often converted as a way of
overcoming poor financial performance, gave up production entirely, in the last few years, due
to very low milk prices, leaving a residual of much larger than average fully ‘commercial’
farms.
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Figure 3: Relationship between milk yield and herd size in the organic FBS sample 2006
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Source: FBS data 2006 - authors’ own calculations.

Analysis of organic dairy producers in the FBS sample reveals an average milk yield of 5,263
litres per cow, compared with an average of 6,815 litres per cow for conventional dairy farms
in the UK in 2006. Assuming that the entire national dairy herd became organic and, based on
the average organic yield derived from the FBS, then national (England and Wales) milk
production, based on 1,575,800* animals, would be 8,294,696,040 litres, compared to the
10,663,119,000° litres actually produced, from organic plus conventional agriculture, in 2006.
Organic production would therefore supply 77.8% of current production. However, before
taking this projected organic production volume at face value, a number of caveats need to be
considered. The most obvious of these is that, because average organic dairy herd sizes are
larger (118 head per farm) than the conventional average (84 head per farm), the milk yield
may be higher per animal in the organic sample than would be the case on average under a
wholly organic agriculture, assuming that the newly converted dairy farms maintain their
existing herd sizes. Additionally, there is the question of whether a fully organic agriculture
could sustain 1.58 million cows on the area of pasture land available, bearing in mind that
organic dairy stocking rates are generally lower than under conventional systems. Based on all
FBS dairy farms in England (organic plus conventional, 2006), the average stocking density has
been estimated as 1.55 LSU/ha®, while the average stocking rate on farms with organic dairy
production was 1.3 LSU/ha. Organic stocking rates are lower due to less use of concentrate
feeds, i.e. more pasture is required, plus the lower stocking densities prescribed in the organic
standards. Indeed, some of the more industrial production systems currently operating in
conventional dairying are not permitted under organic standards. On this basis, organic
agriculture could not support 1.58 million dairy cows without an increase in the area of
pasture. However, an increase in the area of pasture would be a likely consequence of large-
scale organic conversion, as most stockless conventional farms would commonly adopt a
livestock enterprise of some kind on conversion. This has traditionally involved introducing
beef or sheep enterprises, rather than dairy, due to the very high capital investment costs in

* Number of cows in the dairy breeding herd in England and Wales in 2005.

> This value represents intake at dairies.

® Stocking rates are calculated as the number of grazing livestock (of all types), per ha of forage, i.e. grasses, fodder
crops and fallow on dairy farms. Livestock numbers are enumerated as Livestock Units LSU, using the Defra Grazing
Livestock Units measure.
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buildings and plant that accompany the establishment of a dairy herd. These enterprises also
offer more potential for economically viable small-scale production than is the case with dairy.
In view of these caveats, the organic milk output volumes projected here might be seen as
rather higher than would likely be achieved in reality. It should also be appreciated that, in
terms of growing conditions, much of East Anglia is too dry and the growing season too short,
for good production of some grasses and so here it may be problematic, though certainly not
impossible (cocksfoot and lucerne would grow well) to introduce grass mixtures into arable
rotations in this area. In addition, the drier growing conditions in the east, with lower disease
pressure and higher yields, are ideal for organic cereals and so it is unlikely that farmers would
wish to convert to specialist livestock production of any kind.

6.2.2 Beefandsheep

In order to estimate the likely volume of organic grazing livestock (meat animals) output from
a wholly organic agriculture, a suitable measure of yield has first to be identified, as traditional
measures of output e.g. stocking rates, or meat output per animal, are not suitable in this case.
The only yield measure suitable for use in this exercise is output of marketed animals per
forage ha. This is different from the traditional stocking rate measure as it accounts only for
animals sold into the food chain, rather than all animals found on the farm (i.e. it excludes
breeding animals, bulls and young stock which remain on the farm, as well as live animals
marketed to other farms). This measure will be termed: the Slaughtered Animal Stocking Rate
(SASR). The SASR will always have a lower value than the traditional stocking rate.

It is not possible to estimate the SASR from the FBS data for beef and sheep animals separately,
as both are often present on the same farm, along with other types of livestock, and it is not
possible to identify patterns of pasture use for individual livestock types in these cases. It is,
therefore, necessary to combine all classes of meat livestock on farms (dairy culls, beef and
sheep) and estimate an average SASR over the entire forage area of the farm, i.e. all grasses plus
the area of other forage crops (e.g. fodder roots and kale, silage cereals and maize). The grass
plus forage crops area is enumerated in a single measure termed the Adjusted Forage Hectares
(AFH). To generate the AFH, all types of forage are converted to ley equivalents, based very
crudely on the amount of nutrition that 1 ha of each type provides as a fraction of that
provided by 1 ha of ley. For the purpose of these calculations, forage crops are notionally
assumed to equate with leys (i.e. 1:1), while 1 ha of permanent grass equates to 0.8 ha of ley
and 1 ha of rough grass is 0.25 ha.

Average SASRs for the FBS organic sample are estimated by dividing the total head of each class
of meat animal produced on all farms in the region, by the total AFH available on all farms in
that region. The resulting SASRs for each class of animal are cumulative i.e. each AFH supports
the combined SASRs of all classes of animal recorded as present and produced for meat i.e.
steers, heifers, young bulls, calves, cows, adult bulls and sheep. The ratio of each class of
animal to the others is therefore fixed, according to the ratios observed in the FBS in each
region. The average SASRs for each region (for all classes of animal combined) are then
multiplied by the available grassland in each region, based on the June Survey of Agriculture
for 2006 and reflected as AFH, to yield the total potential grazing livestock outputs per region.
By applying the fixed ratios for each class of animal to this total, the aggregate organic outputs
for each class of animal individually are also estimated (see Table 11).
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Table 11 shows that a wholly organic agriculture, with current rates of livestock output (for
meat) per forage ha, could supply around 71% of current beef output. It is interesting to note
that in terms of young ‘finished’ animals proportionate supply is even higher, at 75%. The total
rate of beef supply is depressed by the lack of supply of culled animals, both adult animals and
most particularly calves. The lower rate of supply of cull animals from organic agriculture
probably reflects the fact that there is high farm-based demand for organic breeding stock and
so fewer organic animals are deemed surplus to requirements with no live market. This yield-
based projection indicates that organic agriculture could supply over 87% of current sheep
outputs. This is a very high rate and probably reflects the fact that even under conventional
systems sheep are often produced on more marginal land with fewer in-organic inputs and low
stocking rates.

Table 11: Estimates of organic beef and sheep production (for meat) based on rates of meat animal
output per forage ha observed in the FBS 2006 organic sample, compared with actual production in
2006 in England and Wales

Estimated organic

production (based on Conventional Estimated organic

FBS yields) production production as % of current

(head)' (head)’ conventional production
Beef 1,179,923 1,664,000 70.9
Steers, heifers, young bulls 1,004,114 1,333,000 753
Calves 1,403 50,000 2.8
Cows, adult bulls 174,406 281,000 62.1
Sheep 12,289,237 14,052,000 87.5

Source:
(1) Farm Business Survey data 2006 - authors’ own calculations.
(2) Personal communication from Defra Food and Farming Group.

6.2.3 Pigsand poultry

It is not possible to estimate the potential of a wholly-organic farming sector to supply pig and
poultry meat using the weighting by yield approach. Conventional pig and poultry enterprises
do not make extensive use of land in the way that grazing livestock enterprises do. In the UK,
the great majority of pigs and poultry are produced from intensive, indoor enterprises. For this
reason it is not possible to produce yield estimates for these enterprises, because, while farm
outputs themselves can be estimated, it is not possible to derive an estimate of the area base
from which this output is derived.
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7. The raising exercises - weighting by farm type

7.1  The weights

As discussed in Section 5.1 above, this aggregation approach involves multiplying average
output and input volumes for different organic farm types by the number of farms of each type
that currently exist in England and Wales agriculture (both organic and conventional) in 2006.
To overcome the effects of size bias in the FBS sample, the FBS organic sample is weighted by
both farm type, and size within type, where size is defined using the ESU size measure. Table
12 compares the type and size distribution, in percentage terms, of farms in the FBS organic
sample with the real-world distribution (as reflected by the June Survey of Agriculture).

Table 12: Distribution of FBS organic farms over farm type and size categories, plus the national
(England and Wales) distribution (organic plus conventional) taken from the June Survey of Agriculture

Large Medium Small
(200 ESU or more) (40 - <200 ESU) (<40 ESU)
June Survey June Survey June Survey
FBS of FBS of FBS of
Farm type sample? Agriculture’ sample? Agriculture’ sample’ Agriculture’
Cereals 29 7.8 29 74 1.1 14
Dairy 12.0 1.5 74 8.1 29 1.1
General cropping 34 1.6 4.0 33 1.1 1.9
Horticulture 29 45 23 2.0 1.1 0.6
LFA livestock 0.6 14.3 6.3 2.7 16.6 0.0
Low livestock 0.0 256 1.7 1.7 16.6 0.1
Mixed 40 5.2 1.7 23 4.6 0.7
Pigs 0.6 23 0.0 0.5 0.0 03
Poultry 1.1 23 1.1 0.5 1.1 03

Sources:

(1) Defra, June Survey of Agriculture 2006.

(2) Farm Business Survey data 2006 - authors’ own calculations.

Note: Percent values for the June Survey of Agriculture do not sum to 100 due to the omission from the table of
some farm type categories for which there are no equivalents in the FBS organic sample.

Table 12 shows some obvious points of divergence between the FBS organic sample and the
real-world (organic plus conventional) distribution of farm types. The most significant of these
is the greater relative numbers of small livestock farms in the FBS sample, both upland and
lowland, at the expense of larger livestock farms. There are, in fact, no large farms in the
lowland livestock category in the FBS organic sample, while this category represents a full
quarter of all conventional plus organic farms in England and Wales. Because there are no
farms in this important category, and because some form of data are required for this category
in the calculations that follow, proxy data for the large size class are derived by applying a
notional 50% increase to the average outputs derived from medium sized lowland livestock
farms. A similar notional adjustment is made for the medium and small pig farm categories
(i.e. using adjusted data from the large farm size class as a proxy for the others). What should
also be mentioned at this point is that official statistics on the numbers of farms in each size
category by farm type are only available on a holdings basis, rather than for farm businesses. As
there are more holdings than farm businesses i.e. farm businesses are sometimes made up of
more than one holding, the June Survey of Agriculture percentages in the ‘large’ size group, in
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all farm types, in Table 12 are likely to be lower than the actuality. Table 12 also reveals a
tendency for over-representation of organic dairy farms in the FBS sample compared to the
conventional population (more on this in the ‘Livestock’ section below) as well as some under-
representation of large and medium-sized cereals farms. This latter result is likely to be due to
the fact that there are few stockless organic farms (aside from specialist horticulture farms) and
therefore many organic farms producing cereals are likely to be classified as ‘Mixed’ or even
‘Lowland livestock’.

7.2  Crops

Table 13: Comparison of projected organic crop outputs from England and Wales agriculture with
conventional crop production for 2006 (no data are available for field-scale vegetables and fruit)

Estimated organic production

volume (based on weighted Conventional Estimated organic
FBS farm type outputs) production volumes production as
(Tonnes)’ (Tonnes)"? % of current production
Wheat 4,586,358 13,725,522 334
Barley 1,617,193 3,406,020 475
Oats 2,454,980 590,989 4154
Other cereals” 466,283 110,874 420.6
Linseed 0 44,000 N.A.
Oilseed rape® 62,300 1,551,000 4.0
Peas/beanso 711,258 726,000 98.0
Potatoes® 5,822,480 4,084,258 1426
Sugar beet* 3,393,180 7,150,000 47.6

Sources:

(1) Welsh Assembly Government (2008).

(2) Defra(2008).

(3) Farm Business Survey data 2006 - authors’ own calculations.

Notes:

(#) Official ‘Other cereals’ volumes for England and Wales are estimated by adjusting UK production volume
according to the England and Wales share of planted area.

(*) Itisassumed that all of UK sugar beet production occurs in England.

($) Potatoes are early plus main-crop - data source: personal communication from Defra Food and Farming

Group.

(8) Oilseed rape estimates exclude industrial crop production.

(e0) Official estimates of conventional production volumes of peas and beans (for stock feed) are UK based.

The farm-number based projection of the volume of organic cereals produced puts organic
wheat production at a little over 33% of current conventional production, a figure much lower
than that derived by the weight by yield approach (more on this below), while barley
production is estimated to be a little under 47% of current levels. Estimates derived by this
method are harder to interpret than the yield-based estimates, as they reflect not just the yield
of organic enterprises but also the area currently produced on organic farms i.e. crops may be,
on average, over- or under-represented on organic farms compared to the conventional average.
Overrepresentation certainly explains the very high production volumes of the minor cereals.
Projected output for organic oats, for example, is 415% of conventional and mixed cereals at
420%. (There are well-developed specialist markets for these grains, where organic production
contributes a much higher proportion of total demand than it does for other cereals. Oats are
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also popular with organic farmers due to the ease with which they can be grown in low fertility
conditions and because of their weed suppressing qualities.)

The extent of oilseed rape production from the FBS sample is consistent with expectation as, a
priori, it would not be expected that there would be any significant area of oilseeds production,
due to a lack of a market for organic oilseed rape. Two farms in the FBS organic reported
producing significant areas of oilseed rape, but these were excluded from the sample due to a
low organic fraction. At 98% of current production levels, the estimated output of organic peas
and beans reflects its dual purpose as a high yielding fodder crop for livestock and a fertility
building break crop in arable rotations. In terms of root crops, organic production of potatoes is
estimated at 142% of conventional levels and sugar beet at near 48%. The very high area of
potatoes on organic farms is explicable because a well developed organic market is being
supplied. The scale of sugar beet production observed in the data is reasonable in view of the
fact that British Sugar was still processing organic sugar in 2006, but with so much uncertainty
hanging over the sugar beet sector at the present time, this estimate may not be so reasonable
projecting forward (more on this in the Discussion section below).

7.3 Livestock

7.3.1  Dairy

Output of milk is measured in litres and with respect to the FBS estimate reflects both raw milk
and milk products sold into the food chain, while the official estimate represents intake of raw
milk by dairies. Based on this weighting approach, it is estimated that a wholly organic
agriculture in England and Wales would produce 61.1% of current UK production. This volume
is lower than that obtained by the yield weighting approach (70.2%). The reason for this
difference lies in the fact that the organic FBS dairy sample is biased towards larger farms,
leading to an artificially high average organic milk yield per animal. When weighting for the
actual numbers of farms in each size class i.e. according to the June Survey of Agriculture,
smaller dairy farms receive a larger weight, bringing the average organic milk yield per animal
down.
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Table 14: Comparison of projected organic livestock outputs for England and Wales with conventional
production for 2006

Estimated organic production Estimated organic
(based on weighted FBS farm Conventional production as
type outputs)’ production’ % of current UK production
Milk (litres) 6,516,598,250 10,663,119,000 61.1
Beef (head) 2,803,278 1,664,000 168.5
Steers, heifers, young bulls 2,530,650 1,333,000 189.8
Calves 4,220 50,000 8.3
Cows, adult bulls 268,408 281,000 95.5
Sheep(head) 21,830,250 14,052,000 155.4
Pigs(head) 1,963,120 7,214,000 2722
Poultry meat (birds)* 261,142,090 880,000,000 29.7
Eggs (dozen)” 626,565,903 855,000,000 733

Sources:

(1) Personal communication, Livestock & FISU Branch, ASAT, Defra, York.

(2) Farm Business Survey data 2006 - authors’ own calculations.

Note:

(#) Conventional production volumes for Poultry meat (birds), Ducks and geese and Eggs are UK based and
derived from: Defra (2007b) Tables 5.13-5.19.

73.2 Beef

The most appropriate measure of organic beef output under this raising approach is number of
livestock, rather than the value of beef output, as organic beef products are sold at a price
premium to conventional. Also, no FBS data are available on the volume of beef production on
farms, either live weight or deadweight. Two types of livestock number data are available, the
total population of animals on farms and the numbers of animals of different classes sold into
the food chain. The latter has been selected for use in this case. This measure excludes
farmhouse consumption, deaths and animals transferred to other farms.

A high rate of production of organic beef animals is projected (see Table 14) in spite of less
intensive organic beef production methods, and this reflects the proliferation of beef
enterprises on organic crop farms. For example 24% of all beef animals produced come from
the ‘Cereals’ and ‘General cropping’ farm types. It is interesting to note that while the output
of finished beef animals (steers, heifers and young bulls) would be equivalent to existing
production, the output of cull adult animals (cows and adult bulls), but particularly that of
calves, would be lower than current conventional production. As already indicated, this may
reflect the fact that on organic farms the rate of culling is lower than on conventional farms
due to the high demand for organic breeding animals from other farms. Such sales are
recorded in the FBS as farm transfers. With lower milk yields per dairy animal than under
conventional systems and therefore a requirement for larger dairy numbers, there is also likely
to be more beef coming from the dairy enterprise on the average organic dairy farm than its
conventional equivalent, although this will be mitigated to some extent by the lower herd
replacement rates, i.e. lower rates of culling, observed under organic dairying. For example,
OMSCo (2007) estimate that organic dairy animals are culled on average after 3-4 lactations
(perhaps 6-7 years of age), while in conventional herds culling takes place after 2-3 lactations.
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733 Sheep

Using the weighing by farm type approach, organic sheep output, measured by the number of
meat animals supplied to the food chain, is projected to be 155.4% of current conventional
supply. This significant increase in supply can be attributed to the fact that a far great
proportion of farms under organic agriculture, than is the case for conventional, carry a
livestock enterprise and sheep production is a popular option in many of these cases. In
addition, as has already been stated (see Section 6.2.2), sheep production under conventional
agriculture, particularly in hill and upland areas, is relatively low intensity, and so stocking
rates are likely to be already relatively close to those of organic systems.

7.3.4 Pigsand poultry

The outputs of the pig and poultry sectors are projected to be far lower than at present, with
both producing less than one third of the conventional totals by number of animals. However,
the actual proportion of the conventional supply derived from organic agriculture may be
higher than indicated here, due to the fact that the conventional value is UK based. There are
several possible reasons for this projected loss of output. The first possibility is rooted in the
methodology of selecting the sample of organic producers. The greater part of national pig and
poultry output is supplied by a relatively small number of very large-scale producers. In the
poultry sector for example, less than 1000 businesses supply in excess of 70% of eggs and
broiler production (Crane, et al., 2008). In any sample of farms that is weighted to reflect
relative numbers in each sector, the numbers in the pig and poultry sectors will be relatively
low (because there are fewer of them), and the risk is high that the small sub-samples will not
capture any (or sufficient) of the very large commercial producers who supply a
disproportionately large percentage of industry output. Compounding this problem is the fact
that the FBS organic sample will, by definition, exclude the very largest of producers as
production on this ‘industrial’ scale is not permitted under organic standards. In view of this
latter point, the apparent under-representation of the very largest producers cannot be
identified as a source of bias, because producers such as these should not exist in the organic
population from which the sample is drawn. In view of this it is probably safe to assume that
the very significant loss of pig and poultry output observed in the projection is a reasonably
realistic reflection of the performance of wholly organic pig and poultry sectors.

7.3.5 Inputuse

Table 15 presents a comparison of estimated input costs for a wholly organic agriculture
compared with existing conventional-dominated, agriculture. The data in the table represent
the aggregate cost of inputs at 2006 prices. Observed differences between the two sets of data
are due to both differences in the volume of inputs used and differences in the unit costs of
those inputs. Unit prices should be broadly similar, but in some cases, for example seeds and
young plants and livestock feeds, organic inputs may be more expensive than their
conventional equivalents and so some discounting for this will be necessary. Comparing the
two sets of data, and without adjusting for differences in unit prices between organic and
conventional inputs (more on this below), the data suggests that FBS organic farms have higher
average costs for some categories of inputs, for example livestock feeds and vet and medicine
costs, and lower costs than conventional farms for other inputs, e.g. fertilizers and crop
protection. Fertilizer expenditures fall to 13.2% of current conventional levels under organic
agriculture. Organic fertilizer expenditures are attributable to bought in manures, and products
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that are permissible under organic standards, for example naturally occurring sources of
phosphate, potassium, calcium and magnesium, as well as compounds of these and trace
elements. In terms of crop protection, expenditures under organic agriculture fall to just 2% of
conventional levels. While a reasonable number of crop protection products are permitted
under organic standards that may be used in organic agriculture, either without restriction or
with restricted approval’, a majority of these are only available for horticulture production and
so, unsurprisingly, this sector accounts for a high proportion of this type of expenditure.

Table 15 shows that the cost of livestock feeds® under a wholly organic agriculture would be
26.6% higher than under conventional agriculture. This does not mean however, that organic
agriculture would use greater volumes of feeds, as the price of organic livestock feeds is
considerably higher than conventional. In order to get a feel for the volume difference, an
adjustment first has to be made for higher organic feed prices. Making such an adjustment is
fraught with difficulties however, as there is considerable variation in prices dependent on the
type of feedstuff purchased, the quality of the feed and the time of year of purchase. Using Nix
(2007) and Lampkin, et al. (2006) as sources, a comparison of ‘typical’ conventional and organic
feed prices has been made and the price differentials between the two have been calculated for
grazing livestock concentrate feeds, pig and poultry feeds, as well as course fodder (see Table
16).

Table 15: Comparison of projected input use from an organic England and Wales agriculture with input
use by conventional production for 2006

Estimated organic input use Estimated organic
(based on weighted FBS farm type  Conventional input input use as % of
input use)’ use' current England &

(£) (£) Wales input use

Livestock feeds 2,163,127,520 1,709,200,000 126.6

Concentrates - grazing

livestock 916,060,935

Pig feeds 683,362,085

Poultry feeds 458,361,240

Coarse fodder 105,343,260

Vet and medicine 256,092,190 196,500,000 1303

Seeds and young plants 718,305,550 523,300,000 1373

Fertilizers 76,956,200 582,100,000 13.2

Crop protection 9,180,575 457,400,000 2.0

Regular paid labour

(number of employees)*? 149,855 86,700 172.8

Energy* 873,992,670 666,700,000 131.1
Sources:

(1) Agriculture in the UK 2006, Defra, London.

(2) Farm Business Survey data 2006 - authors’ own calculations.

(3) Welsh Agricultural Statistics 2006 (Country comparisons).

Notes:

(#) Official regular paid labour data is based on 2005 and excludes casual and seasonal workers and trainees.
(*) Energy is for all uses: electricity, heating, vehicle fuels, oils and lubricants.

" The 2007 Organic Farm Management Handbook (Lampkin, et al., 2006) lists 29 permitted crop protection
products based on: naturally occurring chemicals and minerals; plant products; biological controls; and physical
Erotection products such as mulches, meshes and nets.

Feeds volume data is not available in the FBS dataset.
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Table 16: Comparison of organic and conventional feed usage after adjusting for organic feed price
premiums

Adjusted
Organic feed costs Conventional Organic feed costs estimate of
(based on feed price as a (based on organic input
weighted FBS farm  proportion of the  weighted FBSfarm  Conventional use as % of
type input use)’ organic feed type input use)’ input use' current England
(£ - unadjusted) price? (£ - adjusted) (£) & Wales input
use
Livestock feeds 2,163,127,520 1,316,616,100 1,709,200,000 77.0
Concentrates - 512,994,120
grazing livestock 916,060,935 0.56
Pig feeds 683,362,085 0.59 403,183,620
Poultry feeds 458,361,240 0.71 344,606,480
Coarse fodder 105,343,260 0.53" 55,831,927
Sources:
(1) Defra (2007b)

(2) Farm Business Survey data 2006 - authors’ own calculations
(3) Author's own calculations.
Notes: (#)Assumed to be meadow hay, with a price for non-organic of £45/t and an organic price of £85/t.

Adjusting for the price differences between organic and conventional feeds allows for a volume
comparison to be made. From this it is apparent that organic agriculture would use 23% less
feed, by volume, than conventional. The lower feed usage would have two probable causes.
First, while grazing livestock numbers increase under organic agriculture, average production
intensity falls. Because average stocking rates fall, more use is made of grass and forage crops
in feeding regimes’, with resulting lower demand for concentrate feeds to support housed
livestock (there is also more frequent use of more traditional, slower maturing breeds of cattle
and sheep). Second, and most importantly, pig and poultry numbers are projected to fall
markedly under organic agriculture and this would result in a very significant loss of demand
for cereals-based feeds for these types of livestock.

Veterinary and medicine costs are also higher for the projected national organic agriculture
than is currently the case, and again this must be due to the greater numbers of grazing
livestock that would exist under organic agriculture, although the levels of use of veterinary
services and medicines on a farm basis are not unlike the levels seen on conventional farms.
While the objective for achieving good animal health in organic systems is preventative
management and good husbandry, conventional disease treatment can be used in order to
prevent prolonged illness and prevent suffering'®. Preventative medication is also permissible,
as part of a pre-agreed health plan, if a risk assessment identifies known farm problems, or the
need for strategic use of medicines. Homeopathic and complementary medicines and therapies
are preferred, but these also incur costs. Also, some of the observed FBS veterinary and
medicine costs will be attributable to the cost of producing the annual animal health plan,
which must involve a veterinary surgeon and might cost around £15 per dairy cow. Lampkin et
al. (2006) estimate the annual veterinary and medicine bill for a Friesian/Holstein dairy cow at
£50; £15 for a suckler beef cow; and £3 for a lowland ewe. Nix (2007) estimates the annual
veterinary and medicine costs for a conventionally produced Friesian/Holstein cow at £42; £20
for a suckler beef cow (spring calving); and £4.70 for a lowland ewe.

? Organic standards require that livestock have access to fresh forage throughout the grazing season.
1% Animals that receive more than three courses of conventional treatment in a year will lose their organic status.
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For a number of reasons organic agriculture is widely believed to make more use of labour than
conventional agriculture. Nix (2007) quoting unreferenced survey data suggests that the labour
requirement of organic farms is between 10 and 30% higher than equivalent conventional
farms. Lobley et al. (2005)"" estimate that organic farms employ 39.1% more labour than
conventional equivalents, with a greater proportion of this labour in the form of casual staff.
Increases in labour use on organic farms have two main causes'. First, organic agriculture
adopts more diverse farm systems, and there are more mixed farm types (i.e. arable with
livestock), than under conventional agriculture. These mixed farms employ more labour than
either solely arable or solely livestock farm types, perhaps as much as 100% more (see Morison
et al., 2005). Second, there are much higher rates of value-added activities, such as processing
and retailing, on organic farms than on conventional. Lobley et al. (2005) estimate that 30% of
organic farms engaged in on-farm crop-based processing (23% for conventional) and 34% in on-
farm livestock-based processing (conventional 16%). However, a limitation of the Lobley et al.
(2005) and Nix (2007) estimates is that they are derived from organic samples reflecting the mix
of farm types and enterprises as they currently exist in the population of organic farms. As has
been explained above, this mix would change under a wholly organic agriculture, so that
rather than simply meeting the demands of a specialist organic market, total food demand can
be met. To arrive at a projection of the likely full effects on farm employment of large-scale
organic conversion, account must be taken of the farm size and system changes that would
result. The current study projects that the amount of regular paid labour employed by a
national organic agriculture would be 73% greater than at present. The magnitude of the FBS
projection is supported by Morison et al. (2005) who projected, after weighting for the
distribution of converting farms over size class, a 97% increase in labour demand from a wholly
organic UK agriculture. As is the case with conventional agriculture, one of the big employers
of labour is organic horticulture, although small lowland livestock farms and medium sized
cereals farms are also major employers.

Lampkin et al. (2006) and Nix (2007) suggest that overall machinery costs, including fuels and
oils, on organic farms, should be similar to conventional farms in the UK, and this is supported
by Pelletier et al. (2008) who estimate that organic farm machinery usage should be broadly
similar to conventional in Canadian arable farming. However, Table 15 shows that energy
consumption, excluding the energy involved in the manufacture of inputs, for a wholly organic
agriculture would be somewhat higher than on conventional farms at present, in fact 31%
higher. Energy in this context includes electricity, heating for all purposes, vehicle fuels, oils
and lubricants. No single reason could account for this higher energy consumption. Under
organic agriculture vehicle fuel savings would be apparent from the reduced use of sprayers
and fertilizer spreaders, although this might be offset to some extent by increased use of other
specialised equipment, such as hoes and harrows. Organic farms do have a higher rate of direct
selling and this may increase energy costs associated with higher rates of on-farm processing
and retailing. More energy will also be required for higher staff numbers, especially for staff
housing. The reduction in the numbers of indoor pigs and poultry would yield considerable
energy savings. The most likely explanation for the overall increase, as for the increase in

" Lobley, et al. (2005) Table 4.4 (p68) found that organic farm businesses employ, on average, 6.4 FTEs, while
conventional farms, in spite of being larger in area, employ 4.6 FTEs.

"2 Itis also probable that labour requirements are higher on organic farms due to the replacement of chemical
crop protection with mechanical operations, such as hoeing, and the requirement for higher standards of animal
husbandry.
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labour use, is the change in the mix of farm types that a large scale conversion to organic
farming would produce. A wholly organic agriculture would have a much higher proportion of
mixed farms, with grazing livestock enterprises and farm systems would be generally more
complex than under conventional agriculture. This increase in farming complexity, with larger
number of smaller-scale enterprises, would mean higher unit rates of energy use i.e. small-scale
enterprises are generally less energy efficient than their larger counterparts. In addition, dairy
and beef are relatively energy intensive enterprises compared to arable production (Williams et
al., 2006), and although organic dairy and beef systems are less energy demanding per head of
livestock (Williams et al, 2006; Azeez & Hewlett, 2008), the number of dairy and beef animals
would increase considerably under organic agriculture, so driving up aggregate energy usage.

The observation that on-farm use of energy is higher under organic systems should not,
however, be interpreted as indicating that organic agriculture is more energy consuming than
conventional agriculture, as this analysis does not account for the energy consumed in the
manufacture and transport of agricultural inputs. The Soil Association (2007b), synthesising
results from a number of Defra and MAFF-funded life cycle assessment studies, show that as
much as 72% of the energy consumed by agriculture is used in the manufacture and transport
of inputs. The most energy intensive of these inputs is inorganic nitrogen fertilizer, which is
manufactured from fossil fuels (usually natural gas), and alone accounts for 37% of all energy
consumption in agriculture. UK agriculture uses around a million tonnes of nitrogen in
fertilizer each year and each kg of nitrogen requires 41M] of energy to produce. Taking into
account all energy use, the Soil Association synthesis suggests UK organic agriculture is, on
average, 26% more energy efficient than conventional (Soil Association, 2007b; Azeez &
Hewlett, 2008), although in the protected crop sector i.e. heated glass-house crops, organic
agriculture is less energy efficient per unit of output, primarily due to lower yields per unit
volume (of space) that is lit, heated and ventilated. However, the Soil Association (2008)
revealed that there are very few organic growers using heated glasshouses and of those that do,
most use renewable energy or power and surplus heat from combined heat and power
generation. Internationally, Pelletier et al. (2008) estimate that cumulative energy demand
averaged over four major arable crops in Canada was 52% lower under organic systems than
conventional. It should be pointed out that these cumulative energy use estimates are per
hectare comparisons, and that organic yields per ha are generally lower than conventional.
However, as Pelletier et al. (2008) show, organic agriculture is still more energy efficient even
accounting for this i.e. when comparison is made on a per unit of output basis.

47



48



8. Summary and discussion

8.1 Interpreting the results

As argued above, neither of the two statistical approaches used to estimate the profile of a
national organic agriculture is entirely satisfactory, with the two weighting approaches subject
to different sources of bias. While the weight by yield estimates accurately capture the loss of
yield that results from the switch from conventional to organic methods of production, this
accuracy may be lost because the areas of crops and numbers of livestock used as multipliers in
the estimation are based on those found in conventional agriculture. The estimates derived
from the weighting by farm numbers approach may, in turn, be biased because the pattern of
existing organic production (i.e. the types and sizes of organic farms) is not shaped by the need
to meet all food demand, but rather the existing organic market, parts of which are more or
less developed according to product. In view of this, most reliance should be placed on
estimates when the values obtained through the two approaches concur, as is the case for peas
and beans. For ease of analysis, Table 17 below brings together the estimates generated using
both approaches, presenting the data in terms of the percent of conventional production that
would be produced by a wholly organic agriculture.

Table 17: Estimates of organic production as a proportion (%) of current England and Wales
conventional production derived from the two raising approaches

Organic output as a share of conventional production (%)
Weighting by organic yields Weighting by farm type

Wheat 677 334
Barley 736 475
Oats 422 415.4
Mixed cereals 718 4206
Oilseed rape 0.0 4.0

Peas/beans (stock) 833 98.0
Potatoes 76.9 1426
Sugar beet 109.2 476
Milk 702 61.1

Beef (total head) 709 168.5
Steers, heifers, young bulls 753 189.8
Calves 2.8 8.3

Cows, adult bulls 62.1 95.5
Sheep 87.5 1554
Pigs N.A. 27.2
Poultry meat (birds) N.A. 29.7
Eggs (dozen) N.A. 733

A cursory glance at the data in Table 17 reveals a few notable trends. In terms of arable
enterprises, the variation between the estimates from the two raising approaches is greatest for
the minor cereals crops with, for example, one oats estimate being almost 10-fold the other.
The most likely reason for this is that minor cereals crops are over-represented on organic
farms, thereby presenting a distorted basis for estimation when weighting by the number of
farms in each farm type. In the case of these minor cereals enterprises the weight by yield
estimates will be the more reliable of the two when thinking about the shape of a wholly
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organic agriculture. The same explanation i.e. over-representation on existing organic farms,
also accounts for the large differences between the two set of estimates of beef and sheep
output, with beef and sheep enterprises forming the necessary livestock component in organic
farm rotations even on cereals and general cropping farms. In the case of milk however, the
trend is reversed, with the yield-based estimate being higher than the farm-number based
estimate, due to the relatively high yields found on organic dairy farms, resulting from their
large average size.

8.2 Discussion

At a time when there is increasing interest in the twin issues of food security (as well as energy
security) and reducing the carbon footprint of agriculture, as a means of combating climate
change, the question of the capacity of a domestic organic agriculture to feed the UK
population has become increasingly relevant. Because conventional agriculture is currently not
meeting our entire national food requirements, with Defra (2007a) estimating that the UK is
just 60.6% self sufficient in all foods and 74% self sufficient in foods described as ‘indigenous’, it
would be unfair to ask if an organic agriculture could feed the nation, for obviously it could
not, at least not with current technologies. A more reasonable question would therefore be:
could organic agriculture supply as much food as conventional agriculture currently does? As
detailed below, the results of this study suggest that, in broad terms, organic agriculture could
not produce as much food as conventional agriculture currently does overall, although for
some products it could.

8.2.1 Cereals

Estimating likely production levels for wheat under a wholly organic agriculture based on this
analysis is not straightforward, as there is a low level of correspondence between the two
estimates i.e. 67.7% and 33.4% respectively. As organic wheat yields are observed to be close to
68% of conventional, the low weight by farm type estimate appears to result from the under-
representation of wheat on organic farms. The obvious question is, do organic farms have the
potential to increase the average area of wheat ie. is there sufficient ‘spare’ arable land
available to permit this? In fact, this could, to some extent be achieved, by diverting land away
from the production of the minor cereals. Based on the weight by farm type estimates, organic
minor cereals production e.g. oats, rye, triticale etc. would exceed conventional production by
over 2.2 million tonnes. Eliminating this excess production would release, based on average
organic minor cereals yields, around 620,000 ha of arable land which, if diverted solely to
wheat production, would yield an additional 2.6 million tonnes or so, based on average organic
wheat yields. Whether this could be achieved without distorting organic rotations is a moot
point, as farmers often select oats, rye and triticale in the second cereal 'slot’, where there is
increased pest and disease and weed pressure. If there is less use of these minor cereals in this
way, so that more second wheat can be planted, then average wheat yields will decline
somewhat. It should also be understood that these minor cereals can also be grown in areas
where wheat cannot, for example in parts of South West England, and so in these areas it
would not be possible to replace them with wheat. Unfortunately, it is very difficult to quantify
the consequences of both these limitations, not to mention the consequences of the possible
‘work-arounds’ that organic farmers might develop, so that they do not have to go on selling
minor cereals, at low prices, into an over-supplied market. For this reason it would probably be
unsafe to try to adjust for these factors in the calculations that follow, other than to
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acknowledge that they probably place the estimates at the high end of expectations, at least in
the near-term. Thus, assuming that all 620,000 ha of surplus minor cereals could be diverted to
wheat production, organic agriculture could produce close to 54% of the wheat volumes
currently derived from conventional agriculture. This is not the end of the story however,
because now that compulsory set aside has been abolished, it is also reasonable to assume that
some of the land that was set aside in 2006 might also be diverted to cereals production. There
were 466,000 ha of former arable land in set aside in 2006 (Defra, 2007b). It would not be
possible to divert all of this to cereals production, as this would be incompatible with organic
rotational practice. However, if a third of this was to be diverted to production of wheat', at a
national average organic yield of 4.6t/ha, this would add 715,000t to production, taking the
total to 8,140,000t, or 59.3% of the 2006 conventional total.

Organic barley yields in the FBS sample are as high as 73.6% of conventional, but in area terms
barley is slightly under-represented on average on organic farms and therefore the weight by
farm type estimate of production under a wholly organic agriculture is lower, at 47.5% of
conventional. From this it can be assumed that an organic agriculture could comfortably
supply around half of current conventionally-produced barley volumes. This estimate could be
raised assuming that more cereals land was diverted to barley production, but this would of
course take from the output of wheat.

As far as oats is concerned average organic yields appear to be rather lower, relative to
conventional, than is the case for wheat and barley and so the estimate of production volume
obtained by the weight by yields approach is just 42% of conventional. However, as already
discussed above, the weight by farm type estimate shows that oats are heavily over-represented
in area terms on existing organic farms (relative to other enterprises) and so average
production areas would need to be scaled back to avoid over provision. It can be assumed
therefore that output from a wholly organic agriculture would be equivalent to current
conventional supply.

Taking all cereals together, a wholly organic agriculture would produce, accounting for the
assumptions detailed above, around 59% of current conventional output. Because exports of
cereals balanced imports in 2006 it could be assumed that the UK was self-sufficient in cereals
in that year (Defra, 2007b). Under a wholly organic agriculture it might be assumed that this
self-sufficiency ratio would fall to 60%, comparable to levels seen in the mid-1960s (Defra,
2006). However, this self-sufficiency ratio might be very much higher, if, as looks likely,
domestic demand for cereals for livestock feeds falls. The weight by farm type approach
estimates that total demand for concentrate livestock feeds will fall by 23%. While a fraction of
this value will represent cereals, estimating how much cereals demand will fall as a
consequence of this is a difficult matter. The complication stems from two sources: first, the
fraction of cereals in concentrate livestock feeds varies markedly between different types of
livestock; and second, while dairy, pig and poultry animals are projected to decline under a
wholly organic agriculture, the numbers of beef and sheep animals is projected to increase.
Bearing in mind that bovine and ovine livestock feeds typically have very low cereals
proportions, while pig and poultry feeds might contain 40-50% cereals (Soffe, 1995), it is

13 Organic rotations often fall between five and seven years and two of those years could reasonably be suggested
to be wheat.
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reasonable to assume that loss of cereals demand from the pig and poultry sector (where
numbers fall by 70%) will be significant, and that projected increases in beef and sheep
numbers will only partially compensate.

8.2.2 Sugar beet

The weight by yield estimates suggest that when sugar beet is produced, organic yields are
comparable with conventional (i.e. the weight by yield approach estimates that an organic
agriculture would produce 109% of conventional sugar beet volumes). However, sugar beet is
under-represented on organic farms and so the weight by farm type estimate is much lower, at
just under half of current conventional volumes. There is currently no domestic capacity for
processing organic sugar beet in the UK and this both explains the under-representation of
sugar beet production and makes the weight by farm type estimate the more reasonable of the
two. The projected loss of sugar beet production under a wholly organic agriculture should be
seen in the context of the pressures currently facing the conventional sugar beet sector, which
points to a probable decline in conventional UK sugar production over the coming years. The
recent reforms to the CAP sugar regime include heavy beet price cuts, together with the loss of
the sugar premia due to its diffusion into the regional Single Farm Payment. These changes
have adversely affected the economics of sugar beet production. In addition, the European
Commission has stated its intention to remove a further 1.2m tonnes of sugar production by
2010. Added to this, sugar beet production in the West Midlands has been virtually wiped out
due to the loss of the Allscott beet processing plant and more plant closures may be possible if
there is a need to relocate production to reduce transport costs. Analysis by Giha et al. (2006)
suggests that following the CAP-induced 40% reduction in the sugar beet price, average
producer costs in England would have to be reduced by 20% to ensure that even half of UK beet
production was viable and that, without such a cut, only 20% would be viable. If this gloomy
forecast for domestic sugar production is realised, the rate of self-sufficiency in UK sugar supply
will fall markedly over the coming years and this would reduce greatly the significance of any
losses to supply that might arise from the conversion of agriculture to organic methods of
production.

8.2.3 Oilseeds

There is currently no UK domestic market for organic oilseed rape and this explains why there
is virtually no organic production of oilseeds (either oilseed rape or linseed) on farms in the FBS
organic sample. This is not to say that there would be no production of oilseeds at all in a
wholly organic agriculture, as these could form a part of organic arable rotations, or as feed for
livestock, although OSR is a poor weed competitor and many farmers don't grow them for this
reason. The same arguments apply to sugar beet, where, in addition, the late harvesting of the
crop does not fit well into an organic rotation. However, unless organic processing of these
products is reinstated, the supply of both from an organic agriculture is likely to be very
significantly lower than is currently the case from conventional agriculture.

8.2.4 Otherarable crops

A wholly organic agriculture would produce volumes of peas and beans (for stockfeed) and
potatoes equivalent to current conventional production. Indeed, the average area of potatoes
produced on farms would have to be scaled back by around 40% or more to avoid supplying
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more than at present. In terms of vegetables, because the total land areas are so small (relative
to cereals production) and because organic yields are known to be pretty much comparable to
conventional (ranging between 60% to 100%), it is reasonable to assume that an organic
agriculture could also supply up to the current conventional production volumes (both of field-
scale and protected varieties). Any required expansion in the area produced could be met from
the set-aside reserve, for example.

8.2.5 Beefand sheep

The weight by yield estimates for beef and sheep output from a wholly organic agriculture are
rather lower than the farm-type equivalents, reflecting the lower stocking rates per ha found
under organic agriculture. However, the higher farm-type weighted estimates are likely to be
the more reasonable in this case as livestock enterprises are more common on organic farms
than their conventional equivalents as a de facto requirement of organic rotations. The farm-
type estimates reveal that a wholly organic agriculture would supply more beef and sheep meat
than conventional agriculture currently does, to the extent that, for beef, domestic demand
would be exceeded. The UK imported 255,000t of beef and veal in 2006, equivalent to an
increase of 30.9% on the domestic offering to the UK market'* (Defra, 2007d) and so the 68%
increase in supply projected under the weight by farm type approach implies that the domestic
market would be over-supplied, as was the case prior to the BSE crisis, when there was a
healthy export market. In the case of lamb, imports in 2006 were 140,000t, equivalent to an
increase of 59% on the domestic offering to the UK market'®. This suggests that the projected
55.4% increase in production under organic agriculture would make the UK almost self-
sufficient in lamb, assuming that UK exports of lamb were maintained at current levels.

8.2.6 Pigsand poultry

There are no weight by yield estimates for pig and poultry meat production and so the farm-
number based estimates are all that are available. What can be safely surmised from these,
even without other sources of data to validate them, is that with the estimates being so low, it
is unlikely that a wholly organic agriculture could supply current conventional meat volumes,
even with significant farm re-structuring, as organic standards would likely prevent the
increases in scale and intensity that would be necessary to achieve significant increases in
output, at least not at current low prices. However, as indicated above, there would be some
potential to expand the production of pork and poultry, if the market demand was there, using
the extensive areas of clover leys available on organic farms. Organic production of these
enterprises has to be free range, grass based and by means of movable housing that can be
rotated around the farm, and so could follow new clover ley plantings. The position for eggs is
brighter than for poultry meat and a wholly organic agriculture is estimated to produce around
73% of conventional volumes of eggs, which would lower the self sufficiency ratio for eggs from
near 90% at present to perhaps 65%.

' Total domestic production of beef and veal in the UK in 2006 was 869,000t (dressed carcase weight), of which
44,000t was exported. An additional 255,000t was imported. Exports of beef from the UK have not recovered since
the export ban and are minimal.

" Total domestic production of mutton and lamb in the UK in 2006 was 333,000t (dressed carcase weight), of
which 99,000t was exported. An additional 140,000t was imported.
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8.2.7 Dairy

The projections for organic milk production range from 61.1% to 70.2% of conventional
production. These two estimates are fairly close and the real production level would probably
lie somewhere between the two. Deciding which of the two estimates is nearer to being the
most reasonable requires some assumptions to be made. If conventional dairy farms, after
converting, retain their former (herd) size, then the lower of the two estimates is the most
reasonable. However, if converting dairy farms extend the recent restructuring of the organic
dairy sector, i.e. up-scaling, then the higher estimate is the more reasonable. As there is rapid
restructuring at present in the dairy sector and herd sizes are increasing, it might be assumed
that a wholly organic dairy sector could make the structural changes necessary to produce 70%
of conventional milk volumes, which would reduce the UK’s milk self sufficiency ratio from
around 90% at present to around 60%.

8.3 Inputuse

In terms of input use, a wholly organic agriculture would, as expected, make very significant
savings in inorganic agro-chemical usage. However, the volumes of other inputs used may well
rise, particularly labour. Farm level energy use may rise, but it should be remembered that
these energy usages are not based on a full life cycle analysis and the energy requirement of
conventional agriculture may very well be higher than organic when the energy used in the
manufacture of agricultural inputs is accounted for. What is apparent is that the notion of
organic being ‘low input’ agriculture is somewhat simplistic. Rather, organic agriculture adopts
a more rotational approach using different, more internally derived inputs, which may or may
not make it more sustainable than conventional agriculture. The results do, however, lend
support to the argument that organic farming offers benefits over conventional for the
environment due to very much lower inorganic fertilizer and crop protection product use
(Stolze et al., 2000), and for farm employment and from this the wider rural economy. The
higher labour requirements of organic agriculture may be perceived as a barrier to conversion
in some circumstances, particularly in the case of arable farms with simplified farm systems,
which may be operated largely by a sole worker, usually the farmer. For such farms the need to
increase the diversity of farm enterprises and, in particular, introduce grass leys with the
possibility if an associated livestock enterprise may make organic conversion improbable.
However, it is not uncommon for farmers to overcome labour limitations by use of contractors,
or perhaps simply letting their pasture land out to organic livestock producers.

8.4 Changing the balance

The next question that presents itself is: could organic agriculture improve on these levels of
cereals supply by adjusting organic rotations? For example, based on current practices beef and
possibly also sheep meat, would be over-supplied, assuming that demand for red meats does
not increase in response to higher white meat prices and loss of domestic supply. How feasible
would it be for a wholly organic agriculture, as Fairlie (2007) and others have assumed, to divert
some of the pasture land used by these livestock enterprises into the production of cereals? The
great challenge for organic arable farms is maintaining soil fertility, particularly nitrogen and
phosphorous levels. In modern organic farming this is achieved by growing legumes to fix
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atmospheric nitrogen'®. A two or three year clover ley will generally provide sufficient nitrogen
for three to four years of arable crops like wheat, barley and potatoes, assuming the inclusion
of one year of peas or beans in the rotation. Obviously, organic rotations vary widely, based on
soil, weather and farming system, but the basic reliance on legumes to fix nitrogen is
ubiquitous. In arable rotations where spring crops are grown, green cover crops are used to
hold nitrogen (over-winter) for the next crop, and under-sown legumes such as clover are useful
for weed control and can be used as a winter cover crop and to establish the clover ley earlier.

As well as fixing nitrogen, fertility-building clover leys are productive crops, producing up to
three cuts of silage a year, or providing forage for cattle or sheep, or outdoor range land for
organic pigs or poultry. In stockless organic systems, clover leys can be cut often for weed
control (and the cuttings left as mulch on the field), but this is rare, in part because clover
managed this way does not fix as much nitrogen as clover that is stressed by grazing, or by the
cuttings being removed for silage or hay. In addition, livestock manures help to improve soil
structure and add potassium and phosphorous (this is particularly the case with free range pigs
and poultry). It is apparent from this that there is no real alternative to diverting arable land
into clover leys (whether livestock are used or not) as a means to replacing lost fertility,
particularly nitrogen. Therefore, opportunities for increasing cereals supply by means of
changes to arable rotations are rather limited. However, opportunities for increasing the output
from organic agriculture do arise from plant breeding. The current cereals cultivars have been
developed over many years to produce high grain yields in conjunction with inorganic fertilizer
and pesticide applications. There may be potential to develop cultivars/mixtures/populations
that have a greater stability of performance in the absence of inorganic fertilizer and which
possess greater natural disease and pest resistance. Widespread conversion to organic farming
would certainly encourage agricultural technology companies to direct more resources into
research and extension specifically for the organic sector.

With respect to milk, there is again the possibility of increasing organic supply by
improvements to the milk yield of dairy cows through use of better breeds and better feeding
regimes. However, there are animal welfare issues associated with organic standards which
make the possibility of very significant increases in yields unlikely. Supply may be increased by
growing the size of the national dairy herd and this might be achieved in two ways. First by
replacing some of the beef animals used to graze clover leys in fertility building rotations with
dairy cows, effectively creating new dairy herds. This would be most likely where milk prices
were sufficient to tempt former dairy producers back into production, as these farms may still
possess appropriate buildings and/or equipment; capital investment costs would otherwise be
prohibitive. Second, output would be increased by increasing the average size of existing dairy
herds. With long term production costs inexorably rising and with raw milk prices falling in
real terms, the established trend is for fewer and larger dairy herds, in order to reduce
overhead costs per litre of milk produced and to make better use of available technologies.
While there would be some potential for organic dairy farms to do this, there are limits
inherent in organic standards which affect how large a dairy herd can become. There is a

'®The legumes used in leys depend upon the soil type and previous rotational history. Red clover is very vulnerable
to eel worm, so using mixtures is safer, with two year, or longer, white clover mixtures the best. Leys planted for a
single year often use vetch, as it starts fixing nitrogen earlier than clover.
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requirement, for example, that dairy cows must be able to walk from grazing pastures to the
milking parlour. Within these constraints it is conceivable that, with a period of structural
adjustment, organic supply might rise to perhaps 75-80% of current conventional levels.

The real problem for organic agriculture would be the supply of eggs, poultry and pig meat.
Over the last decade and longer, because of rising production costs and historically low prices,
profit margins per unit of these products have been very small. In order to make a profit,
producers have been forced to adopt very large scale production in order to minimize costs,
particularly overhead costs, per unit of output (i.e. per finished pig, per dozen eggs or per
broiler bird). Today the pig and poultry industries (particularly poultry) are dominated by a
relatively small number of very large producers. As has been stated already, organic standards
prohibit production of pigs and poultry on the scale of all of the larger conventional producers
requiring, for example, that poultry (both for eggs and meat production) be free range.
Replacing much of the lost production through large numbers of farmers adopting small-scale
pig or poultry enterprises would be infeasible, as we consume 29 million eggs a day in this
country (Crane et al., 2008), and, therefore, the number of dedicated pig and poultry producers
would have to increase dramatically, perhaps doubling or trebling the number presently
conventionally producing. This may seem unlikely, but it is possible in practical terms, as pigs
and poultry would provide an alternative use (to beef and sheep) for the expanded area of
clover leys on organic farms. The cost of establishing outdoor pig and poultry enterprises is not
prohibitive in terms of capital outlays, although sourcing additional labour may be a problem.
It is, therefore, reasonable to suppose that there might, if prices are adequate, be a
compensating expansion of these organic sectors. However, in the short to medium term eggs,
pig and poultry meat are likely to be significantly under-supplied and levels of imports will
have to increase if current levels of relative demand for white and red meats continue. As has
been mentioned already, there is the possibility that red meat demand may increase, at the
expense of white meat, in response to higher white meat prices. Another factor that perhaps
needs to be considered, for the longer term, is changing dietary habits, in response to new
Government policies and education campaigns to promote healthy eating. A significant
movement in the dietary habits of the UK public, towards World Health Organisation healthy
eating guidelines (WHO, 2003), would lead to marked reductions in demand for: meat; sugar;
fats and dairy products and increases in demand for cereals, including minor cereals; root
crops, such as potatoes; fresh fruit and vegetables (Shankar et al., 2008). In some respects such a
change in consumption patterns would make it easier for organic agriculture to meet national
food requirements, for example the increase in demand for horticulture crops, root crops,
minor cereals and the decline in demand for eggs. In other areas, however, it would be
problematic such as, for example, the increase in demand for milling wheat, in years when the
weather negatively affects wheat quality. Also problematic would be the decline in demand for
red meats, although this may be tempered to some degree by the emerging debate over, and
new scientific evidence for, the better nutritional profile of grass-fed beef and lamb, as is
typical of organic systems, compared with conventional production, where much use is made
of concentrate feeds, see, for example, Leheska, et al. (2008) and Angood, et al. (2008).

It needs to be borne in mind that these organic production volume estimates are based on

straightforward projections of the likely immediate effect of a switch of all conventional
agriculture to organic. As such, the estimation methodologies take no account of the impact of
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potential yield increases that might result from the development of better organic
management practices and technology improvements resulting from large-scale investment in
technology by plant breeders and the input and machinery suppliers.

8.5 Final thoughts

The possibility of constructive debate on the desirability and nature of continued public
support for the expansion of the organic sector has been constrained, in the past, by limited
empirical data on the impact of such an expansion on the supply of food, input use and farm
employment. This lack of data has led to liberal use of assumptions and the arguments arising
from these assumptions have often been extreme. This study, with its data-led approach, can
hopefully provide some much needed balance. The picture that emerges from the study, in
terms of the effects of an expanded organic sector is mixed, with both societal losses and gains.
Broadly speaking, the losses would be lower agricultural outputs and higher production costs
and the gains would be lower fossil fuel usage (on a full life-cycle assessment basis) and higher
on-farm employment, as well as numerous environmental benefits, such as improved water
quality (accepting that it may be necessary to bring more land under agricultural management,
for example former set aside land). This picture may be familiar already, but the study has shed
light on the relative significance of some of these factors, in particular, that the food
production losses under an organic agriculture would not be as great as have been supposed by
some and also that increases in on-farm employment would be rather higher than have been
supposed. It is also clear that the potential of an organic agriculture to vary systems of
production is not unlimited and consequently the ratios of commodities supplied would
necessarily change and some products, such as pig and poultry meat, would be significantly
under-supplied. To the extent that this study has shed new light on these issues, policy makers
should be better placed to decide how policies for public support for organic agriculture should
be further developed.
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Appendix A. Alternative approaches to raising FBS organic data
to the national level

A1 Weight by farm type

At its simplest, this approach would involve weighting data for each organic farm type (i.e.
averages taken from all farms within each farm type in the FBS sample) by the actual number
of farms of each type in each region of England and Wales (i.e. the number of organic and
conventional farms of each farm type recorded in the June Survey of Agriculture). The obvious
problem with this approach is that organic farms are different, on average, from conventional
farms of the same type i.e. they differ most noticeably in terms of scale. For example 50
conventional dairy farms with an average farmed area of 300 ha would, in aggregate, farm an
area of 15,000 ha. If the average size of an organic dairy farm is 100 ha, then simply
multiplying the outputs from the average organic dairy farm by 50 would seriously
underestimate the volume of output that an organic dairy industry could produce, as this
estimate would be based on a farmed area of (100 x 50) 5,000 ha instead of 15,000. There are
two possible approaches to dealing with this problem.

(1) Dispense with the official farm type weights (reflecting the number of farms
of each type) entirely and estimate a new set of weights based on the
number of organic farms necessary to farm the aggregate area farmed by
each farm type in the real-world population of farms. Using the dairy
example again, this would require that a weight of 150 be applied to the
average FBS dairy farm (100 ha x 150 = 15,000 ha). The weakness of this
approach is that it assumes that an extended organic dairy industry would
be made up of units with an average size identical to the average of those
organic farms presently existing. This may be an unreasonable assumption if
the conventional farms that would be required to convert were already
larger on average than their organic counterparts. A second obstacle to the
use of such an approach stems from the fact that official data on the
aggregate area farmed by each farm type is not available.

(ii) A more realistic approximation of the likely aggregate production volumes
(and input use) resulting from a wholly organic agriculture would be
obtained by weighting the FBS organic sample by the numbers in each farm
type and each size class within farm type. This approach would overcome
size bias in the FBS sample. The main problem here is that the number of
farms in the FBS organic sample is too small to achieve statistically adequate
representation of all farm size groups for all farm types in all regions.
Indeed, many of these cells are empty. To overcome this problem the
weighting would need to be carried out at the national, rather than regional
level. Although regional variation would be lost by this approach, the
benefits gained from eliminating size bias in the sample (and thereby
reducing yield bias) makes the approach worthwhile.

A benefit of this particular raising approach is that it allows for the estimation of the impact of
a switch to a wholly organic agriculture on input use, because detailed data on input use at the
farm level are available in the FBS data.
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A2  Weight byyield

This approach circumvents the issue of farm numbers and instead applies existing (observed)
organic yields to the currently observed areas of conventional crop production and livestock
numbers (i.e. the national values of conventional plus organic production recorded in the June
Survey of Agriculture). Organic yields would be derived from the FBS organic sample on a
regional basis and these would be multiplied by the June Census crop areas in each region, to
arrive at estimates of aggregate production volumes for each enterprise. A slightly different and
less direct approach would be required for estimating aggregate livestock outputs.

The criticism of this approach is that it assumes that organic systems, which are inherently
more diverse than conventional, are capable of, or would want to, reproduce the same mix of
enterprises as are currently produced under largely conventional systems. This is unlikely in
the absence of stockless organic systems. Here also the scale of production is an issue. As has
been shown, there is a scale effect on productivity, i.e. yields per ha, due to, amongst other
things, increased investment in machinery. For this reason average regional yields obtained
from the 2006 FBS organic sample may underestimate average yields from an extended organic
base, which would contain a higher proportion of larger farms, because the conventional farms
which would be converted are larger on average than existing organic farms except in the case
of dairy. However, this yield effect may be offset to some extent by the fact that the FBS data
already over-represents larger organic farms and so average FBS organic yields may already
account for some of the likely effect of increasing the average economic and physical size of
organic farms.

A3  Supply-side modelling

Many of the weakness of the approaches outlined above could be overcome by use of a
modelling approach. In very simple terms, modelling approaches involve the proliferation of
organic farms in colonization of available agricultural land. So, for example, if there were
50,000 ha of agricultural land available in a region and if 50 organic farms currently occupied
5,000 ha of that total, modelling would allow the number of organic farms to increase until
their combined area reached a ceiling of 50,000 ha - in this example the number of organic
farms would increase to 500 (assuming that the average organic farm size is 100 ha). The
degree of sophistication of the modelling exercise can be varied, depending on the resources
available and the techniques used. A number of techniques might be deployed e.g. spreadsheet-
based modelling or Linear Programming (LP - an optimisation technique).

LP would be the ideal technique for a problem such as this. For example, an LP model could be
constructed which reflected the existing land base, with each defined region (e.g. GORs)
containing a number of representative farms, capturing the main types of farming present in
each region and at a range of scales. The model would be tasked with meeting current demand
for domestic production using the existing land base and would be permitted to populate the
land base with organic farms of different types and sizes to achieve these objectives (bearing in
mind that each farm type generates a range of outputs). This approach would allow the mix of
farm types and sizes to be changed to achieve an optimum for the supply of all commodities.
This approach does not guarantee that domestic supply will reach current levels for all
commodities however, as this may be technically impossible to do given the limits to the
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availability of land; the failure to achieve targets would reveal these limits and shed light on
the reasons for them.

A simplified spreadsheet-based modelling approach would be more limited than the above,
because, amongst other things, it would be unable to vary the mix of farm types and farm sizes
in colonizing available agricultural land. In structure, the resulting organic farm sector would
simply be a scaled-up version of the existing organic industry in terms of enterprise mix and
scale. A limitation of this approach is that, on average, the farms that are yet to convert are
different to current organic farms on both of these dimensions. Another limitation is that the
existing demographic of organic farms has developed to meet current levels of market demand
for organic products and some organic products have achieved greater market penetration than
others. The ratios of various organic farm types and farm sizes necessary to meet all food
demand is likely to be very different from that which currently exists. If the above limitations
are not deemed too damaging, a methodology for conducting spreadsheet-based modelling
would be fairly straightforward and would involve the following steps:

(1) Estimate the total area of agricultural land in a region (available from
the June Survey of Agriculture)
(i) Estimate the average size of organic farms of each farm type in that

region, then multiply this average area by the number of farms of each
farm type to provide the total area farmed by each farm type.

(iii) Calculate the proportionate share of organic land covered by each farm
type.
(iv) Apply the proportions calculated at (iii) to the total agricultural area

figure estimated at (i) to yield the future area coverage of each farm
type in a scaled up organic agriculture.

(v) Divide the total scaled up area of each farm type by the current average
farm size to estimate the number of farms of each type that would have
to exist in order to make use of all available land - this is the farm
number raising factor.

(vi) Apply the farm number raising factors (for each farm type) to the
average farm of each farm type to derive data on the likely outputs (of
various kinds) and input use associated with an enlarged organic
agriculture.

This approach is not possible at the present time due to the lack of key data, notably data on
the current number, or proportionate distribution, of organic farms over farm type and also
the size distribution of organic farms within farm type. The distribution of farm types and sizes
found in the FBS cannot be assumed to capture the real-world distribution, even at the England
level, in part because, as has been noted, the FBS sampling methodology is biased in favour of
larger farms.
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