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Introduction

W

elcome to this special edition of
Agricultural Lore which focuses on
developments in sustainable agriculture.

The Agricultural industry has always embraced
technological and scientific advancements.
Historically, British agriculture has driven innovation
in efficiency and productivity in farming and food
production in order to meet consumer demand.
Now faced with the challenge of balancing the
pressures of food production with environmental
conservation and climate change, agriculture is
rising to the challenge.
It is a testament to the tenacity of our great industry
that we have cause to celebrate the incredible
innovations in agriculture at a time of such
uncertainty. In this special edition of Agricultural
Lore we are delighted to report on the cutting edge
developments in sustainable agriculture which
are set to shape the future of farming and the
companies and businesses who are working with
farmers to make their vision a reality.
We start by focusing on an innovation which is
being developed very close to home in Bristol, by
a British agri-tech business with sustainability at its
core. Seema Nanua interviews experts in aeroponics,
LettUs Grow, who are breaking new ground in their
development of “indoor” or “vertical” farming.

Josie Edwards and Valerie Bond then consider
whether agroecology offers realistic solutions to
the combined problems of environmental
challenges and population growth.
In recent years we have seen both AI and robotics
starting to play a role in increasing efficiency in
farming. Rob Bailey highlights the ways in which
these technologies are developing and how that is
driving up productivity.
The Government has recognised that long term
environmental commitments by land owners will
be needed if current environmental challenges are
to be addressed. To remedy a lack of appropriate
legal structure to support this, the Government is
proposing the creation of conservation covenants
and Jake Rostron explains how such covenants are
intended to manage and preserve the UK’s natural
capital assets.
Finally, to finish this special edition,
RacheI O’Connor considers the role of insects
as a sustainable, alternative source of protein
in animal feed.

We are delighted to welcome a number of speakers
on the day, including: Multibox, Small Robot
Company, Innovate UK, LettUs Grow, Enterprise
Europe Network and Pipers Farm.
We will also be launching a new publication which
will keep you up to date on the latest developments
in Sustainable Agriculture, and will feature articles
from external authors in the industry. If you would
like to receive a copy of ‘Sustainable Agriculture’
please contact me at the email address below:
rachel.o’connor@michelmores.com

Rachel O’Connor
Senior Associate

Vivienne Williams
Partner
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Our Sustainable Agriculture Conference:
‘Innovating Change’ will be held on 4 December in
Bristol. The conference will provide an insight into
businesses and technologies that are advancing
sustainable practices in agriculture. We will consider
key emerging concepts and policies that are set to
shape the agricultural industry. The event will bring
together farmers, entrepreneurs, investors, rural
professionals and academia to showcase innovation
in sustainable agriculture. We are keen to draw on
the experiences and ideas of a wide and diverse
audience and to encourage engagement
and discussion.
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Vertical farming:
The future of food production?

Seema Nanua
Solicitor

Vertical farming: The future of food production?

V

ertical farming is a form of ‘controlled
environment agriculture’. It is the process of
growing plants without natural resources,
such as soil and sunlight. Instead, artificial lighting
and nutrient delivery technology provide the input.

What makes vertical farming
‘sustainable’?
•

Water usage: Vertical farming uses far less water
(70-80%) than conventional farming, with the
excess and runoff often drained
and recycled.

•

Pesticides, fertilizers and other chemicals: 		
Vertical farming does not require pesticides
or the level of fertilizers and other chemicals
used in traditional farming (due to their 		
controlled environments);

•

Crop yields: Vertical farming produces higher
crop yields than conventional land based farming.
One acre of vertical farming can produce a
crop equivalent to between 10-20 acres of
conventional production.

•

Land usage: Vertical farming needs 10-20 times
less land compared with conventional farming.

•

Local source of food: Vertical farms can be set
up in urban areas, thereby allowing the demand
for food to be met locally and reducing any “food
miles”.

•

Global warming: Vertical farming does not rely on
fossil fuels and has a very low carbon footprint.

There are three main types of vertical farming:

Hydroponic

Plant roots grow directly
into a nutrient-rich solution.

Aeroponic

Plant root grows free and
a nutrient-rich solution is
sprayed directly onto them.

Aquaponic

Combination of aquaculture
and hydroponics.

The common factor of all three methods is a soil-less
growth system which delivers nutrient-rich water
solutions directly to plants.
The farms here are often referred to as “vertical
farms” due to their tall, stacked formation. Crops
commonly grown through vertical farming include
lettuce, spinach, tomatoes, radish, peppers and peas.
Vertical farms are, however, capable of growing
other products like pharmaceuticals
(e.g. Madagascan periwinkle).
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‘Systems can grow
fresh produce without
soil, all-year round and
in any environment…
with minimal impact
on the planet.’

Vertical farming: The future of food production?

The Industry
In recent years significant leaps have been taken
globally to introduce vertical farming systems.
Initiatives range from purpose built vertical farms
to units set up in supermarkets and in shipping
containers. The UK is just one of the countries at
the forefront of developments; others include the
USA, Germany, Switzerland, Sweden, Canada, the
Netherlands and Japan.

‘95% less water
and fertiliser than
field growing’
Global food production needs to address the
significant challenges we face; finding new
ways to feed an ever growing population, whilst
simultaneously reducing the environmental footprint
of agricultural practices. To that end, vertical
farming offers a realistic alternative to
conventional farming.
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Example crop yield
comparison: Tomatoes
Crop yield
(tons/ha)
Conventional
field

45

Vertical farm

155

*Strutt & Parker, Briefing Paper:
The Future of Farming (March 2019

A British agri-tech company with sustainability
at its core is Bristol based company, LettUs Grow.
LettUs Grow are experts in aeroponics and are
pioneering the introduction of “indoor farms”.
Read on for further insight into the industry
with a Q&A with India Langley from LettUs Grow.
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Vertical farming: The future of food production?
Q&A with
What motivated you to explore vertical farming
and set up LettUs Grow?

India Langley,
LettUs Grow
Tell us a bit about LettUs Grow and its services
and products.
‘LettUs Grow have developed innovative technology
that combines aeroponic technology with data
collection, automation and operational insights for
the indoor farming sector. These systems can grow
fresh produce without soil, all-year-round and in any
environment - with minimal impact on the planet.
Our easy-to-use software platform, Ostara, provides
data automation, optimisation and business
planning tools to farmers, helping to maximise
yields while minimising labour and resource use.’

‘The inspiration for starting LettUs Grow came when
we found out how much food is wasted in the UK.
For example, around 50% of bagged salad we buy
ends up in the bin.
We originally set up LettUs Grow to tackle this issue,
but we quickly realised the bigger impact we
could have. Our systems massively reduce the
resource cost of agriculture. We use 95% less water
and fertiliser than field growing, don’t use a drop
of pesticide and our systems can be deployed
anywhere in the world.’
What key challenges have you faced in entering
the vertical farming industry?

‘While vertical farming generally uses far fewer
resources than field farming, it can be very
electricity hungry. We are partnering with
Octopus Energy for Business, combining its
‘The company was founded back in 2015 with the
Vertical
Power offering and our Ostara farm
aptly named Jack Farmer, Charlie Guy and Ben
management
software, to bring down energy
Crowther, all graduates from the University of Bristol,
costs and reduce the environmental impact
with an interest in sustainability. Charlie had worked
of controlled-environment farming.’
in renewable energy, Jack was working in start-ups
and business enterprise and Ben was working in
What are your future plans for the business?
mechanical engineering.’
How was LettUs Grow founded?

‘We’ve got some very exciting plans in the pipeline,
but I’m afraid they’re top secret for now. Watch this
space…’
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What advice would you give to a conventional
farmer or new entrant looking to enter the
aeroponics market?
‘If you’re looking to get into indoor farming,
aeroponic systems are faster, more effective and
consistent than hydroponic ones. Ours, for example,
use 30% less water than traditional hydroponics,
while growing plants 70% faster on average.
When choosing an aeroponic system, it’s best to
choose a system without nozzles, as these can
clog and break.
Those interested in setting up their own vertical
farms should not be put off by the need for suitable
premises. The team at LettUs Grow can design and
build an indoor farm to fit any project. For example,
if you are a traditional farmer with a disused farm
building, and you are looking to boost your available
growing space and diversify your crop, our team can
configure a system to fit that space and achieve
those objectives.
The other thing that is key is data; knowledge is
power. The application of sensors throughout the
food supply chain, from farm to fork, could have
a massive impact. They can provide labour and
resource savings as well as being used to monitor
food degradation to prevent unnecessary waste.’
To find out more about LettUs Grow, visit:

www.lettusgrow.com

Agroecology

Josie Edwards
Senior Associate

Valerie Bond
Trainee Solicitor

Agroecology

I

n the first of a series of articles looking at the
potential future shape of farming and food
production in the face of environmental challenges
and population growth, Josie Edwards and Valerie
Bond put Agroecology under the spotlight as a
possible solution.

Waste

Loss of biodiversity

Only 70% of the food we produce is consumed, the
remaining 30% is wasted. In some cases consumption
is much lower. For example only 38% of potatoes
produced are consumed, with a staggering 62%
going to waste.

The Report states that in one generation 20% of
common birds have disappeared and some regions
have lost three quarters of all flying insects, primarily
due to over-reliance on chemicals, pesticides and
synthetic fertilisers and the increasing specialism and
lack of diversity in agricultural landscapes.

What is Agroecology?
Agroecology is a sustainable farming method which
applies ecological principles to agricultural production.
It is concerned with:
• mitigating and adapting to climate change;
• achieving sustainable food production;
• preserving biodiversity and natural resources.

The IDDRI Report
In September 2018, the Institute of Sustainable
Development and International Relations (IDDRI)
published a report: “Ten Years for Agroecology in
Europe” (TYFA). The report considered the feasibility
and commerciality of adopting agroecology methods
across Europe by 2050.
What are the current problems?
The IDDRI report identifies the following key problems:

9

Diet
The average European diet is unhealthy and
unsustainable. Since the 1960s consumption of animal
protein has increased by 42% while consumption
of staple foods, such as cereals and potatoes, has
decreased by 12%. This change in diet has had serious
health impacts, with a significant increase in diseases
such as diabetes, obesity and cardiovascular problems.

The current reliance on chemicals is also causing a
severe impact on farmers’ health and water quality.
Nitrogen use in agriculture is identified as a particularly
significant problem in terms of biodiversity, greenhouse
gas emissions, soil and water quality.

The suggested solutions:

Imported deforestation

Waste

The current European agriculture model imports
multiple products which directly cause deforestation
in the producer countries. This has a significant
environmental impact and contributes heavily towards
climate change.

The Report concludes that it is possible to address
and significantly reduce the current waste rate.
Doing so would lead to more efficient, sustainable
food production and plug the gap between yields
in conventional agriculture versus organic/
ecological farming.

Presently, 44% of Europe’s imported deforestation
comes from the importation of almost 35million
hectares of soybeans from Latin America to
feed livestock.
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Diet
The Report confirms that if the European population

Agroecology
				

moves towards a more nutritionally balanced diet (in
line with World Health Organisation recommendations)
our health will improve, our environmental impact will
reduce and the decline in production envisaged under
an agroecology model would still be sufficient to
feed Europe.
The Report recommends a diet higher in fibre, pulses,
fruit & vegetables and lower in meat and sugar.
Lower meat consumption would reduce the
competition between animal feed and human food.
Currently 60% of cereals and 70% of oilseeds are
produced in order to feed animals. By reducing
intensive meat production (e.g. poultry and pigs) but
increasing the production of extensively reared meat
and dairy herds (see further below), competition with
human food is reduced and the majority of protein
produced would be consumed directly by humans,
rather than livestock. This would lower Europe’s
carbon footprint.
The focus is on a diet containing fewer, but higher
quality, animal products.

Imported Deforestation

The Report claims the TYFA scenario could lead to
a 36% reduction in greenhouse gas emissions by
2050, compared to 2010. This increases to 45%
when taking into account emissions associated
with imported deforestation.

Loss of Biodiversity

The Report concludes that it will be possible to reduce
food production by 35% and still feed the growing
European population, whilst maintaining exports
(primarily in the form of high quality dairy products).

The Report advocates a reduction in nitrogen
application, the phasing out of synthetic fertilisers,
pesticides and chemicals and a move towards more
natural farming methods, including reliance solely on
organic nitrogen. This will lead to reduced emissions
and an increase in biodiversity.

It accepts that organic farming is less productive and
is usually seen as incompatible with the challenge of
producing enough food for the growing population,
but concludes that the TYFA model shows that by
addressing waste, adjusting the average diet, changing
crop rotations and investing in research and technology
in organic and agro-ecological methods, the difference
in yields can be mitigated and/or reduced.

Different crop rotation models and a higher proportion
of permanent extensive grasslands in livestock
production are key components of the TYFA model.
The Report advocates a shift to no-input agriculture
with less intensive farming. Notably it highlights the
need to maintain cattle and dairy production in order
to help the conservation of grasslands, seen as a key
form of ‘semi-natural vegetation’, required to increase
biodiversity. On top of this, 10% of cultivated land
would be reserved for agro-ecological infrastructures hedges, trees, ponds and stony habitats favourable
to insects.

The IDDRI Report paints a credible picture of the 2050
European farm as highly productive and efficient in
its use of scarce resources, using minimum inputs.
It demonstrates the potential feasibility of an agroecological approach which addresses and integrates
the current food challenges and the environmental
crisis we are facing into agriculture. It places agriculture
centre stage, as a major part of the solution, a welcome
change from many of the recent headlines in the
mainstream media.

By reducing the population’s demand for meat and
moving away from intensive livestock systems reliant
on soy and other plant proteins for animal feed towards
extensive, grassland systems, the current reliance on
imported plant protein will be drastically reduced.
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Conclusion

A copy of the full Report can be accessed here:

https://www.iddri.org/sites/default/files/PDF/
Publications/CatalogueIddri/Etude/201809ST0918EN-tyfa.pdf
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Robo-Crop:
Robotics drive move
towards sustainability

Rob Bailey
Solicitor

Robo-Crop: Robotics drive move towards sustainability
T

he effective use of farmland is an essential
element of sustainable agriculture.

Currently, farms could have two people
managing land in tractors, which comes with the
limits that humans have. Comparably, GPS-driven
autonomous vehicles are capable of running 18
hours a day – a clear efficiency, and ultimately
monetary, gain. The use of autonomous vehicles
also allows for efficiencies to be achieved using
smaller machines, which are less detrimental to
soil health and require less energy consumption.

Both artificial intelligence (AI) and robotics have
a role to play in increasing efficiency, whilst also
reducing the environmental impact of farming.

Harvesting data
AI allows for documenting exactly where crops
are planted and can use data from previous
harvests to recommend when pesticides are
required. This targeted use of pesticides can
reduce the damage caused by large-scale
preventative spraying. The more exposure AI has
to the farm, the more effective the application of
the technology will be.

The concept of using smaller autonomous
machines to achieve greater efficiencies and
mitigate environmental damage has been taken
further still by other agri-tech businesses, such
as the Small Robot Company (SRC). SRC aims
to introduce a subscription service over the
next three years, which will provide a range of
small autonomous robots which work together
using an advanced operating system. The robots
weigh between 5kg and 250kg as opposed
to traditional tractors, which can weigh up to
7,000kg.

The same data can also be used to create a
‘virtual reality farm’ through which new methods
can be tested without the risk of harming actual
crops. There is the added benefit of using the
data set to identify predicted trends.

Using this system, as opposed to traditional farm
machinery, is set to reduce energy output by
90%, reduce the use of pesticide by 95% and the
use of fertiliser by 90%, whilst delivering higher
yields and healthier soil.

Driving change
AI can also be used to implement autonomous
farm machinery. One example of this is the Hands
Free Hectare project run by Harper Adams
University and Precision Decisions. Based at the
University’s campus in Shropshire, it was the
world’s first case of automated machines and
drones growing arable crops remotely without
operators or agronomists in the field. Over the
course of two years, a crop of spring barley and
winter wheat were produced without a human
hand or footstep on the land. It was made
possible by AI, driven by GPS mapping.
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Legal ramifications
The legal ramifications of utilising driverless cars
and heavy goods vehicles are already the subject
of considerable debate. However, liabilities
in relation to driverless agriculture machinery
add a further complication, as the law provides
different parameters for vehicles operating on
private land, as opposed to public roads.
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Robo-Crop: Robotics drive move towards sustainability
English law has a number of regimes providing
for the liability of employers, manufacturers
and land owners in certain scenarios, however,
autonomous vehicles operating on private land
do not fall easily into any of these categories.

feeding the nine billion people anticipated to
populate our planet by 2050 in a sustainable
fashion. However, if these advancements are to
take hold, the law will need to catch up quickly
and continue developing at a similar pace.

There is no question that we stand on the
brink of a technological revolution within
the farming and food production industries.
The impact of these innovations could be
monumental and go a long way towards

2
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Small rovers take
soil samples

3

Drones take
images of crop to
monitor growth

Autonomous tractor
uses GPS positioning
as it sows and
sprays crop

Using this system, as
opposed to traditional
farm machinery, is set to
reduce energy output by
90%, reduce the use of
pesticide by 95% and the
use of fertiliser by 90%,
whilst delivering higher
yields and healthier soil.
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Natural Capital:
Conservation covenants take shape

Jake Rostron
Trainee Legal Executive

Natural Capital: Conservation covenants take shape
				

S

ince the Government’s 25 year
Environment Plan was published
in January 2018, we have
seen a step change in progress on
environmental issues.

In December 2018, the Department
of Food and Rural Affairs (“DEFRA”)
published the draft Environment
(Principles and Governance) Bill
2018 (“the Environmental Bill”). This
brought together the Government’s
vision for the environment, in light
of the UK’s vote to leave the
European Union.

The draft Environmental Bill
The draft Bill included a
comprehensive legal framework
for environmental agreements
called conservation covenants,
which if implemented correctly,
might just be the framework
required to best protect and
value the UK’s Natural Capital.

What is a conservation
covenant?
In June 2014 the Law Commission
produced a report proposing the
creation of a new bespoke type of
covenant for the particular purpose
of protecting the environment.

15
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It recognised that landowners and
stakeholders looking to achieve
positive environmental outcomes
did not have an adequate legal
framework to secure those
benefits over the long term.
The Commission summarised it’s
proposed ‘conservation covenant’
as follows:

“a conservation covenant should
be made for the public good and
for the purpose of conserving,
protecting, restoring or
enhancing:
(1) The natural environment
(flora and fauna);
(2) Natural resources of the land;
(3) Cultural, historic, 			
archaeological and 			
architectural features
of the land; or
(4)The surroundings, setting or 		
landscape of any land which 		
has any of these features”
In essence, a conservation covenant
would be an agreement concerning
an area of land for a “conservation
purpose”. The agreement could
include a mix of restrictive and
positive obligations regarding the
management of the land in question.

Natural Capital: Conservation covenants take shape
				

DEFRA’s 2019 Consultation
and Response
In February 2019 DEFRA launched
a consultation on its proposal to
introduce the covenants under the
Environmental Bill, explaining:

‘A conservation covenant is a
private, voluntary agreement
between a landowner and a
“responsible body”, such as a
conservation charity, government
body or a local authority. It
delivers lasting conservation
benefit for the public good. A
covenant sets out obligations in
respect of the land which will be
legally binding not only on the
landowner but on subsequent
owners of the land.’
Whilst the mechanical overlay of the
agreements (including the procedure
on modification and discharge) is
set out in the Bill, the emphasis is on
freedom of contract, with the parties
able to negotiate the terms to fit their
particular circumstances.
No public funds will be allocated
to support the ‘private’ covenants;
funding is to be a matter for the
contracting parties.

16
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Understandably, the impact on
land prices was raised in the public
responses. DEFRA concluded that it
will depend on the circumstances in
each case; the use the land could be
put to before a covenant was agreed
and reiterated that the covenants will
be voluntary.
Likewise, the impact on development
was considered. DEFRA’s view is
that the covenants could facilitate
rather than frustrate development
because local authorities could
consider a covenant (whether on the
development site itself or elsewhere),
as a material consideration allowing it
to grant consent.

Conclusion
The draft Environment Bill has been
finalised to reflect the outcome of
the Consultation and recently started
its passage through Parliament.
Although it will now be disrupted
by the upcoming General Election,
we consider that it will nonetheless
make its way onto the statute books
in the near future. Policymakers are
clearly serious about developing
this new area of law to improve the
management and preservation of the
UK’s natural capital assets.

Insect farming:
Achieving a sustainable
food cycle

Rachel O’Connor
Senior Associate

Insect Farming:
				

:Achieving

a sustainable food cycle

O

ne of the biggest challenges for agriculture
is to produce enough nutritious food to meet
the demands of a growing population and
to do so in an environmentally responsible way. The
concept of using insects as a sustainable, alternative
source of protein in animal feed has gained
considerable traction in recent years. Although not
a novel idea, it is one that serves to re-instate insects
to their essential role as converters of waste into
high quality protein.

Protein in animal feed
Presently, protein in animal feed is predominantly
plant based, mainly soya, which is considered hugely
unsustainable, owing to the contribution of soy
cultivation to deforestation. According to research
from PROteINSECT, a project co-ordinated by the
Food and Environment Research Agency (FERA),
70% of proteins used in animal feed are imported,
mainly from Brazil, Argentina and the USA.
PROteINSECT reported that those imports represent
the equivalent of 20 million hectares of cultivated
land, which is more than 10% of the EU’s arable land.

Insects as a source of protein
The advantages of using insects as a source of
protein are manifold. Insects reproduce quickly, have
high feed conversion rates and the advantage of a
low environmental foot print, requiring substantially
less land and less water for production. Insects can
be reared on food waste, which would otherwise
be destined for landfill. Insects are extremely
efficient converters of waste to protein. As a direct
comparison, to produce 1kg of cricket protein
requires 1.7kg of feed, to produce the same amount
of cattle protein requires 10kg of feed.

18
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Insect Farming:
				

:Achieving

a sustainable food cycle

The nutritional profile of insects is also persuasive
when considering their role in the food chain.
Research undertaken by AB Agri, in conjunction
with FERA, has demonstrated that insect meal is
comparable with fish meal in terms of its amino
acid content. Some insect protein is equivalent or
superior to soybean protein as a source of essential
amino acids.

Legislative framework
Insects are a natural part of the diet for fish, poultry
and pigs. However, legislation governing feed law
has previously prohibited the use of processed
insect protein in animal feed. In recognition of
the viability of insect protein in animal feed, the
law has begun to change. Since 2017, insects have
been permitted for use in aquaculture feed in the
European market.
Legislative support for this use of insect protein lead
to a 40% increase in investment in the industry in
2018. With further legislation changes anticipated, to
permit the use of insect protein in poultry feed, the
demand for insect protein is likely to skyrocket.
As and when the UK leaves the European Union, EU
regulations, including those which govern protein
in animal feed, will be transposed into UK law. If,
at that point, European law has been amended to
permit the use of insects in poultry feed, that will be
reflected in UK legislation. If not, then this presents
an opportunity for the UK to be at the forefront of
this pioneering new industry, by providing legislative
change and government support for UK companies
to lead the way in this innovation.
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If you have an article that you would like to contribute
to a future edition of our Sustainable Agriculture
Publication, please contact:

rachel.o’connor@michelmores.com
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