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Executive Summary
“It’s not conventional farming, it’s
not organic farming, it’s farming
with nature instead of chemicals
to produce nutrient-dense, more
environmentally-friendly fruit.”
James Smith, Loddington Farm

The triple bottom line of people, planet and profit drives British
apple and pear growers as much as it does many other sectors.
There is no question that farms, like all businesses, must be
profitable and financially sustainable to be environmentally
sustainable. This report focuses on how the top fruit sector is
addressing its climate change and environmental responsibilities.
British apple and pear growers are rising to the challenge of
sustainable fruit production. They are connecting with nature,
optimising resource efficiency, energy conservation and generation,
building in circularity to reduce environmental impact, and using
smarter growing systems. All at the same time as ensuring an
excellent eating experience.

Five sustainability themes run through the report and are reflected
across the nine case studies:

1.
2.
3.
4.
5.

Growing and connecting with nature
Smarter growing systems
Resource efficiency and circular systems to reduce
environmental impact
Energy conservation and generation
Health, nature and climate commitments

The report draws on insights gathered from nine in-depth grower
and packer case studies and a comprehensive quantitative survey
of growers who between them grow fruit across 4,000 hectares
(equivalent to 5,600 football pitches), to:

•
•

Highlight what sustainability means to growers and what
innovation and new ideas are emerging
Capture examples of best practice and explore how growers are
working to meet the needs of the environment and their multiple
stakeholders now, and in the years to come

Key data
Growers:
100%

use soil analysis

93%

use biological controls

90%

use weather and crop monitoring technology

89%

have grass orchard margins that are not cut or travelled

83%

work with local beekeepers

62%

have wildflower leys on headlands

33%

are not irrigating any area in their orchards

24%

have beetle banks close to orchards

Industry survey scope

•
•
•
•
•

Cross-section of the industry
with all but two respondents
representing orchard growing
areas varying from ten to a
thousand hectares
In total, the survey respondents
grow fruit across 4,000 hectares,
representing 75% of the total in
the UK
Two thirds of the growers
surveyed grow both apples and
pears, one third grow apples
only
The growers are based across
12 counties with half of those
responding in Kent
The survey was conducted
electronically during May 2021
and the results were
anonymised for analysis

Store and packhouse operators:
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63%

have solar panels to generate renewable energy

48%

use electric vehicles for the packhouse, storage or
associated logistics
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1. Growing and connecting with nature

A growing focus for British apples and pears

Promoting pollinators and beneficial predators
“It’s really important that
consumers are aware of how
much farmers care about what
they do, where their foods
come from, and I want them to
understand that we all farm in a
very environmentally-conscious
way. Standing in an orchard,
listening to the birds and the
orchards humming with insects
is the highlight of my day.”
Nick Overy, Mascalls Court Farm

Insect pollinators, including bumblebees, butterflies, honeybees
and moths play an essential role in biodiverse natural ecosystems
and they have a crucial role in top fruit production. Fruit set
is positively impacted by pollination. In short, successful

pollination means a successful crop.

The causes of global pollinator population decline are complex,
but British growers are working with local beekeepers, maintaining
hives, placing bee hotels and refuges in orchards and applying
alternative practices that minimise impact on insects and, in
particular, ground nesting bees.
Increasingly, growers are changing their orchard practices to
promote pollinating insects increasing biodiversity, growing pollen
and nectar and wildflower mixes on headlands and on alley strips
in less travelled areas. Grass margins are being cut less often to
promote biodiversity.
Selecting the right hedge species when gapping up or replanting
supports overwintering birds with an essential source of food.
Rewilding and regenerative practices, reversing the trend towards
mono-culture production, are being adopted by growers as part of
their management practices.
Promoting insect predators keeps the levels of other insect species
in check, reducing the need for insecticides. Reducing spraying also
reduces the carbon footprint of the farm.
Growers in the survey have dedicated 112 hectares to wildflowers
in and around orchards. Across their farms this space for nature
reaches 185 hectares.

Pollinator project
The Insect Pollinator Initiative1 is a fund of up to £10 million that supports projects aimed at
researching the causes and consequences of threats to insect pollinators so that appropriate
mitigation strategies can be implemented to reduce their vulnerability. British Apple and Pears
growers have been involved including Nick Overy, Mascalls Court Farm.
(See Case Study on page 28)
Wider activities are also being undertaken across the industry to
promote insect biodiversity including beetle banks adjacent to
orchards.

Furthermore, all growers said they plan to invest in
further biodiversity measures in the future.
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Thinking bee
Growers are actively promoting bees on farm either through
working with local beekeepers or maintaining their own hives,
importing bees into farm, providing bee hotels or refuges in their
orchards, with plans for much more. Furthermore, 70% of growers
are producing honey too.
British apple and pear growers say:

•
•
•

•
•

83% work with local beekeepers
70% produce honey on their farms
58% have bee hotels or refuges
in their orchards
Of those who have bee hotels:
		 50% intend to double their number
		 of bee hotels in the future
		 30% intend to at least quadruple their
		 number of bee hotels in the future
28% import bees
15% maintain their own hives

More than just bumblebees
A recent Sustainable Management of Orchard Pollination
Services (SMOOPS) study2 identified which pollinating
insects visited flower strips, inter-row strips and other
orchard habitats over the season, across all orchards.
They identified 117 species, including 46 bee species
(bumblebees, mining bees, leafcutter bees and
honeybees).3
A collaborative study also revealed that good pollination
practices drive higher quality fruit. Specifically, the study
found an increase in fruit size of between 5% and 10%
and up to 25% more Class 1 fruit – the highest marketing
class of fruit – which has an associated economic value
to growers.4 5 6 As these studies have shown, solitary bees
as well as ground and cavity nesting bees are important
pollinators for apples. A focus on early flowering plants in
wildflower strips can support spring-active solitary bees to
maximise the benefit for orchard pollination. Furthermore,
mowing practice and reduced herbicide use in alleyways
can maximise the habitat for ground nesting bees.
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2. Smarter growing systems
Investment in people, ideas and innovation
Rewilding, regeneration and hedging
Rewilding is actively taking place in and around orchards and on the
farms. At the time of the survey, rewilding areas covered around 100
hectares around farms – an area equivalent to around 140 football
pitches.
Regenerative farming practices are also being adopted. Currently
they exist on around 60 hectares of land around the farm. Growers
report 493 bird boxes on 25 farms. Of which, 40% of the bird boxes
are in orchards, 15% are on buildings and the rest are situated
around other areas of the farms.
Growers are planting hedges as an active way to improve
biodiversity. Those surveyed say they aim to plant 1400 metres of
hedges in the next five years.

Biodiversity

8

All

growers say they will invest in biodiversity measures in the
future

92%

of growers are implementing biodiversity measures in or
adjacent to their orchards

89%

of growers have grass orchard margins that are not cut or
travelled

62%

have wildflower leys on headlands

24%

have wildflower leys in alley strips

24%

have beetle banks close to orchards

16%

have pollen and nectar mixes in alley strips

Smarter growing systems deliver economic, social and
environmental value as part of a holistic sustainability strategy
increasing productivity, enhancing resilience and reducing
emissions per kilo of fruit produced.
Climate-smart farming sustainably increases production, improves
resilience (or adaptive capacity), and mitigates climate change. The
World Bank describes climate-smart agriculture as, “an integrated
approach to managing landscapes that addresses the interlinked
challenges of food security and climate change.” 7 So, what do
smarter growing systems deliver?

•
•
•

“Growers are constantly required to
look further afield for best practice
and where possible travel to where
the innovation is happening so
that they can research different
options.”
Robert Hinge, A Hinge & Sons

Increased productivity – producing more and
nutritionally better food supporting local economies
Enhanced resilience to pests, diseases, weather
patterns, droughts and climate related shocks
Reduced emissions – lower emissions per calorie or
kilo produced with a focus on carbon absorption and
sequestration.

Farmers are using mechanisation and automation to develop more
efficient and effective orchard practices. Two or three row sprayers
reduce the amount of travelling in the orchard having a direct
impact on carbon footprint. The use of pulversisers allows carbon to
be naturally returned to the soil.

Percentage of growers using types of equipment
in orchard practices

Pulverisers

Bin trains

Root pruners

Picking rigs/
platforms

Mechanical tree
pruning

Shakerators

Two/three row
sprayers
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Fruit growers are embracing the use of sensors and technology
that can collect, assimilate and aggregate data to inform effective
decision-making. Transforming to Agriculture 5.0 requires the use
of artificial intelligence, machine learning and the integration of
decision support tools within digital orchard, packhouse and storage
management.
The Internet of Things (IoT) refers to the use of sensors and
technology that can collect, assimilate and aggregate data to inform
effective decision-making e.g. combining sensing, mapping and
information systems to improve orchard management. (Agriculture
4.0).

IoT use in smart farming

“Essentially, we will be developing
digital twins of the orchards so
that we can use technology to
develop predictive and diagnostic
tools to optimise yield, fruit
quality and to manage resources
efficiently…. The technology and
the sensors that are now being
developed allow us to monitor
tree health, including tracking
photosynthesis efficiency and
other parameters related to tree

•
•
•
•
•
•
•
•
•

Control of crop protection products and nutrients as part of an
integrated programme
Crop monitoring (blossom analysis, yield prediction, crop quality)
Disease prevention and pest monitoring as part of an integrated
pest management plan
Environmental monitoring (in orchard and stores)
Equipment and vehicle management
Irrigation systems management and optimisation
Soil management
Tree management
Traceability and identification systems

These IoT solutions can be integrated into a whole farm
management system.
Adapted from Pivoto et al., (2018)8

Agriculture 5.0

Agriculture 5.0 uses artificial intelligence, machine learning and
the integration of decision support tools within digital orchard,
packhouse and storage management. The use of training data
sets, algorithms, creation of digital twins and use of robotics takes
mechanisation, automation and integration to the next level of
innovation.

Smarter growing systems also require investment in people, ideas
and innovation and financial returns to growers and packers need to
underpin their ability to invest.

“The advent of drones, autonomous

Innovations that will create a step change in the use of technology
for disease prevention and pest monitoring include real-time crop
monitoring such as for blossom analysis, yield prediction, and crop
quality. This means using visual imaging techniques, soil and tree
management, traceability, and identification systems, together with
drones, autonomous tractors, and lighter swarm-based equipment
with the associated capabilities. This will require investment in
people to build skills and optimise the use of technology.

equipment, picker platforms and

tractors, lighter swarm-based
equipment, visual imaging
robotic picking with the associated
capabilities will change the
dynamics of top fruit production….
the benefits of lighter equipment
and less travelling in the orchards
on soil compaction; new methods
of weed control, the ability to sow
cover crops in rows that contain
native species that are important
for pollinators all provide
sustainable value.
Automation can replace many
basic skills and take out mundane
tasks both in the field and in the
pack house. In replacing people,
the direct cost of labour is replaced
by a capital cost for automation
equipment. Consideration of the
potential return on capital within
the economic structures of the
sector is essential for business to
remain sustainable.”
James Simpson, Adrian Scripps Ltd

Many British Apple and Pears growers are leading the way with
digital innovation and reaping the rewards.

stress, in real time.”
Adam Slate, Orchard Innovation
Manager, Bardsley England
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3. Resource efficiency and circular systems

A growing focus for British apples and pears

Reducing environmental impact
Resource efficiency including the embedding of
circular systems lies at the heart of sustainable fruit
production. The sustainability dimensions of orchard-based

fruit production, storage, packing and distribution are captured in
the five capitals (natural, physical, financial, human and social).9
Each business will have a different combination of these capitals
that will affect levels of productivity, resilience and how they can
reduce emissions per kilo of fruit.
The British top fruit industry is rising to the challenge of developing
sustainable business models that build natural, social and economic
capital through regenerating natural systems.

Investing in green practices

•
•
•
•
•
•

All growers surveyed are investing in a soil analysis programme for their orchards
37% of growers are using compost at planting with 17% using compost at the second
application.
Other soil improvers used by British growers include: digestate, manure, straw and
pulverised tree grubbings
85% of growers pulverise their tree prunings
Growers are investing to move away from standard orchards to post and wire growing
systems to increase efficiencies
A third of farmers are not currently irrigating any area in their orchards.

Improving efficiency by increasing yield
Orchard investment to drive resource efficiency in relation to yield is
an essential business strategy. In our survey, growers reported:

•
•
•

88% of growers said they had established modern post and wire
or ‘wall of fruit’ growing systems on their farms
Half of growers said that over 50% of their orchards are the
more efficient post and wire system
Six out of ten growers stated they would have post and wire
growing systems only and no standard orchards in five years’
time

Investing in new varieties
In the last five years, British growers have planted at least one

million new trees each year.10

While historically in the UK, traditional British varieties such as Cox
were chosen primarily for their outstanding eating experience, there
are now many more factors that affect the decision-making process
on which varieties to plant in an orchard to deliver sustainable value.
With the UK being at the northern margin of apple production, a
shorter growing period of early season varieties combined with the
climatic disadvantage makes larger yields from traditional varieties
a challenge to achieve. Alongside this geographic challenge, the
competitive commercial marketplace in the UK has encouraged
the transition to more modern style varieties such as Jazz that
traditionally have been bred overseas.
Investing in new varieties is also an essential business strategy to
drive sustainability in terms of disease, pest and climate tolerance.

Strategies used to monitor problem pests, weeds and
diseases in orchards
Growers only act to deal with problem pests when they need to.
Growers in our survey reported a range of strategies to monitor for
pest and disease problems in the orchards (see data points below).
This includes pest trap monitoring, weather and crop monitoring
and developing networks to exchange information and knowledge
with others.
Percentages of growers using control practices

“There is an increase in consumer
demand for fewer chemicals to
be used in growing apples, so
current and new varieties need to
have better disease resistance and
growers need to work closely with
nature…. varietal choice is critical.
The average fruit tree will be in
production for 10 to 15 years so
the varieties chosen today will
also need to be tolerant to climate
extremes of drought and increases
in temperature that are starting
to feature more in our weather
system going forward. This means
that planting decisions need to be
climate smart.
Worldwide Fruit are also involved in
a hot climate breeding programme
in Spain, where climate resistant
varieties are being bred to cope
with heat and drought. These
varieties are likely to be brought to
the UK in the next 10 years to allow
British climate resistant fruit to be
available to British consumers.
Whereas established orchards of
today were planted with eating
quality being the most important
attribute that informed decisionmaking, variety viability and
guaranteed high quality product
that delivers for consumers is now
key.”
Tony Harding, Worldwide Fruit
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“As a family, we really feel our
responsibilities, whether to
my grandparents’ legacy, our
employees, or the beautiful part of
the country that we farm and live
in. This extends to our impact on
the wider environment, the local
community and most importantly,
our customers’ health.
We also hate waste, which
definitely comes from my
grandparents, and was typical of
their generation and probably of
farming families in general, who
understand the value of what it
takes to produce food and know
how to make the best use of
resources available.
We get quite excited by projects
that deliver on environmental
improvements to our farms and
businesses, whilst at the same
time becoming more sustainable
for future generations.
The great thing is that, as our
history shows, this often results
in improved bottom line and
opportunity for the business,
as well as reducing any adverse
impacts. As a business we already
produce more green energy and
recover more water than we use,
and it is our goal to be a carbon
sink by 2027.”

Waste not want not
Minimising waste and developing circularity drives reuse,
recycling and nutrient reclaiming. Waste reduction strategies,
especially packaging waste reduction strategies, are in place to
reduce fruit waste or loss through diversion to juice and cider
sectors, wholesale sales, animal feed, anaerobic digestion,
processing the fruit and sending to FareShare.

Practices to reduce fruit loss in the packhouse
Practices				Used by
Juice or cider

80%

Wholesale sales			

67%

Animal feed			

40%

Anaerobic digestion		

33%

Water conservation

Process the fruit ourselves

20%

Water conservation and careful water management are essential
parts of sustainability in orchards.

FareShare (or equivalent) donation

One third of growers surveyed are not currently
irrigating any area in their orchards.

Just over half (53%) of the packers and storage operators in the
survey stated they have a packaging waste reduction programme
in place. The programmes ranged from recycling agreements with
suppliers, to reusing and recycling where possible to more formal
agreements working with customers to have a joint strategy.

Instead of using mains water, one third of those irrigating are
using rainwater harvesting, 44% are using surface water (rivers and
ditches) and 63% are using ground water. Furthermore, one third
of the packers and storage operators said they had a closed water
system.11

7%

Three packers are recycling 100% of waste packaging; two more
between 90-99%; four packhouses considered they are at 80%; one
at 70% with two more between 25 and 50%. Only one packer sent
packaging to landfill.

Reuse, recycle, reclaim
Minimising waste and developing circularity to drive reuse, recycling
and nutrient reclaiming is essential for a sustainable, resilient
business. According to British Apples & Pears Ltd, achieving low or
zero food waste is a high priority for all packers.
Orchards and packhouses have a range of practices to reduce postharvest fruit loss. The majority of growers send fruit not destined for
retail markets for juice or cider, but many also reduce fruit loss via
wholesale sales, sending for animal feed, or for anaerobic digestion.
Some packers retain or add value by processing the fruit themselves
or by sending fruit to organisations such as FareShare.

Robert Rendall, Boxford Suffolk Farms
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4. Energy conservation
and generation
“We are continually looking for
better ways of doing things,
whether that is buildings,
equipment or processes. We
moved into our new site at
August Pitts six years ago but
haven’t stood still since. We have
undergone several significant
projects with a new high bay
mobile racked cold store.
This enables the business to
store 1400 pallets in a space
that would normally hold 380
pallets improving efficiency and
resource use. Within production,
automated end of line packing
and palletising have also been
introduced to create more
efficiencies.”
Chris Browning,
Director Cottage Farms

British Apple and Pear growers are focusing on improving energy
efficiency as well as sequestering carbon and generating energy.
There is a spectrum of activity from making more efficient use
of nutrients, through to investing in more efficient and effective
storage temperature control.
Interviews with growers and packhouses revealed numerous
examples of reducing the embedded carbon in fruit including:

•
•
•
•
•

Making more efficient use of nutrients
Reducing electricity usage per tonne of fruit through more
efficient stores

Stores and packhouses:

•
•
•
•
•

63% have solar/photovoltaic (pv) arrays

63%

Half (52%) use electric vehicles for the packhouse, storage or
associated logistics

52%

39% of respondents have reduced fossil fuel (diesel, oil, petrol)
consumption in the last five years

39%

11% generate wind power

11%

4% have invested in renewable heat/biomass

4%

Automation and efficiencies in packing
Using more efficient temperature control in storage
Use of electric vehicles.

There are multiple supply chain tools that are being used to
measure the sustainability of food production. Adopting these tools
supports business transition to reducing the environmental impact
of current production systems.

Energy conservation is also being driven by more mechanisation
and automation, investing in storage, palletisation in stores and
packhouses as well as the use of bin trains in the orchards and
picking platforms. Investing in such innovations is a key strategy
across the growers interviewed and who completed the survey.

AC Goatham & Son have one of the UK’s largest roof-mounted solar arrays. The solar
array captures enough power to run the equivalent of 317 four-bedroom homes per
year, reducing the company’s carbon emissions by 293 tonnes of CO2e.

Renew and restore
Growers:

50%

50%
18%
11%
4%
4%

•
•
•
•
•
•

50% of growers are monitoring their carbon footprint. They use
tools such as energy audits, calculating CO2 footprint from fossil
fuel use through to full whole farm carbon footprint assessment.
50% of growers have solar/photovoltaic(pv) arrays on their farms
One in five growers (18%) have electric vehicle charging points
11% use air source systems
4% generate wind power for electricity
4% have invested in renewable heat/biomass

Growers are planning to plant 1.14 million trees in
the next two years, increasing to 2.71 million trees
over the next five years

16
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5. Health, nature and climate
Meeting the UK’s commitments
“British Apples & Pears is
determined to get every adult
and child in the UK eating an
apple a day. This plays perfectly
into the new National Food
Strategy’s goals.
British apples still only represent
40-45% of all apples sold in
supermarkets. There is no reason
why this could not be 60% or
even 70%.”
Ali Capper, Executive Chair, British
Apples & Pears Limited

The UK National Food Strategy: The Plan was published in July 2021.12
Its four strategic objectives are:

2. Reduce diet related inequality – currently there is a strong
association between income, education level and fruit and
vegetable consumption.

The UK government is committed to delivering the Sustainable
Development Goals (SDGs), and British apple and pear growers
are actively playing their part. British apple and pear growers are
delivering to the Seventeen SDGs through their use of renewable
energy, promoting soil health and quality, and optimising orchard
practices.

3. Make the best use of our land – create a land use framework
based on three compartments (high-yield farmland, low-yield
farming and semi-natural land).

Meeting the seventeen SDGs has real resonance with apple and
pear growing, storage and packing and the key benefits the top fruit
sector can deliver include:

1. Escape the Junk Food Cycle to protect the NHS especially the
consumption of ultra-processed foods.

4. Create a long-term shift in our food culture including to
increase fruit and vegetable consumption by 30% to meet
health, climate and nature commitments.
The UK National Food Strategy calls for fruit and vegetable production
to be a priority for the Defra Agricultural Transition Fund. Farmer-led
innovation, as has been demonstrated in this report, should be a key
focus.
This report has shown the innovations being adopted by growers
and packers are creating the step change required for the industry to
meet the following:
Sustainability targets, such as the UK National Food Strategy, or
Internationally agreed targets as in the Paris Climate Accord or
Sustainable development goals (SGDs), or
Specific organisational targets and goals

•
•
•

However, the full transition can only take place if there is a business
environment with access to finance and appropriate productivity
incentives, mechanisms in place to rapidly scale up the adoption
of best practice and/or the use of innovative technology, and
opportunities for sharing knowledge and best practice.

18

Sustainable development goals

•
•
•
•
•
•
•
•
•

Health benefits of fruit to strengthen the
immune system, reduce malnutrition and help
prevent non-communicable diseases such as
obesity
Diversified diet and healthy lifestyle through
adequate amounts of fruit as part of a 		
diversified and healthy diet
Food loss and food waste reduction through
respecting food from orchard to eating
experience and embedding innovation,
improved technologies and infrastructure
Sustainable and inclusive value chains to
enhance availability, safety, affordability and
equal access to fruit and vegetables through
creating sustainable value
Highlighting the role of family farmers and
farming communities in improving food
security
Developing strong partnerships to enable
sustainable fruit production
Growing and connecting with nature through
sustainable farming practice
Smarter growing systems to increase productivity, enhance
resilience and reduce emissions
Resource efficiency and circular systems to reduce
environmental impact and energy conservation and
generation
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The future of sustainable
top fruit production

Sustainable Development Goals
1

Generation after generation, British growers have proven
themselves to be innovative and determined. Today, they are
bringing the same focus to the challenges of climate change and
sustainability.
More and more they are connecting with nature, optimising
resource efficiency, conserving energy and building in circularity to
reduce environmental impact.
This study provides clear evidence of the progress British top
fruit growers have made to date and indicates a progressive path
towards ever more sustainable practices.
British Apples & Pears Ltd will continue to share updates on the
sustainable practices of British top fruit growers in future years.
There is no doubt it’s a strategic and critical focus for the industry.

www.britishapplesandpears.co.uk/contact-us
@GBApples
greatbritishapples
@GBApples
great-british-apples

Sustainable and inclusive value chains
to enhance availability, safety, affordability
and equal access to fruit and vegetables

2

3

4

5

6

7

8

9

✔ ✔

10 11 12 13 14 15 16 17

✔ ✔ ✔

Health benefits of fruit to strengthen the
immune system, reduce malnutrition and
help prevent non-communicable diseases
such as obesity

✔ ✔

✔ ✔ ✔

Diversified diet and healthy lifestyle
through adequate amounts of fruit as part
of a diversified and healthy diet

✔ ✔

✔ ✔ ✔

Food loss and food waste reduction

✔

✔

✔ ✔ ✔ ✔

Growing and connecting with nature
through sustainable farming practice

✔

Smarter growing systems to increase
productivity, enhance resilience and
reduce emissions

✔ ✔

✔ ✔ ✔ ✔

✔ ✔ ✔ ✔

Resource efficiency and circular systems
to reduce environmental impact and
energy conservation and generation

✔ ✔

✔ ✔ ✔ ✔

✔ ✔ ✔ ✔

Highlighting the role of family farmers
and farming communities in improving
food security

✔

✔ ✔ ✔ ✔ ✔

✔

✔

✔ ✔ ✔ ✔

✔ ✔

✔

Developing strong partnerships to
enable sustainable fruit production

✔ ✔

Key to Sustainable Development Goals
1 No poverty

8

Decent work and economic
growth

9

Industry, innovation and
infrastructure

2 Zero hunger
3 Good health and wellbeing
4 Quality education
5 Gender equality
6 Clean water and sanitation
7 Affordable and clean energy

20

13 Climate action
14 Life below water

10 Reduced inequalities
11 Sustainable cities and
communities

15 Life on earth
16 Peace, justice and strong
Institutions
17 Partnerships for the goals

12 Responsible consumption and
production

Adapted from http://www.fao.org/3/cb2395en/cb2395en.pdf
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Case Study one

Case Study two

Capturing carbon through solar arrays

Investing to reduce carbon footprint and drive efficiency

AC Goatham & Son

Chris Browning, Director, Cottage Farms

Sustainability goal: capturing carbon, embedding into farming practice

Sustainability goal: reducing carbon footprint through sustainable investment

AC Goatham & Son grows over 350 million apples and 55 million pears each year. This amounts to
one in every four British apples and pears sold each year in the UK. It is run by father and son Clive
and Ross Goatham along with their business operations team and, in 2017, it celebrated its 70th
anniversary.

With a view to reducing their carbon footprint, Cottage Farms teamed up with solar provider, Harvest
Green Developments and a company called Wattstor to look at the management of the energy they
could create from a solar array on the farm. Investing in technology and automation means that
farmers need to focus on their carbon footprint.

Together with BeBa Energy, AC Goatham & Son have completed the installation of one of the UK’s
largest roof-mounted solar panel arrays. Using the existing roof space on the buildings at two of
Goatham’s 25 farms, the new solar array will provide all of the power for the packing and cold storage
operations.

Chris said: “At Cottage Farms we are continually looking for better ways of doing things, whether that is
buildings, equipment or processes. We moved into our new site at August Pitts six years ago and have
undergone several significant projects including a new high bay mobile racked cold store.” The facility
enables the business to store 1400 pallets in a space that would normally hold 380 pallets, aiding
efficiency and resource use.

This solar array will generate enough power to run the equivalent of 317 four-bedroom
homes annually, reducing Goatham’s carbon emissions by 293,121kg per annum. This
is equivalent to planting 7,328 trees each year. Ross Goatham said: “This project began in the
summer of 2020 and is an important step for our business, as it is helping us to further reduce the
carbon footprint of our growing and distribution operations.”

“Renewable energy is a crucial component in the UK’s plans to be a carbon neutral economy by 2050
and farming and the top fruit industry has an important role to play in helping the Government to
achieve this.” Shaun Beattie, Director at BeBa Energy comments: “Working in partnership with the team
at Goatham’s to develop this project was a pleasure. If the UK is to achieve its ambitions of net zero by
2050 then business must play their part; this investment from Goatham’s shows just how seriously they
take their responsibilities.”

Key statistics
Location 				Kent
Number of panels 			

4443

System size

1510.62 kW

				

Anticipated output (pa) 		

1.33 kWh

Carbon reduction (pa) 			

293,121 kg

Solar utilisation on site 		

87.17%

Overall contribution of solar
to their power mix 			

19.04%

Source: https://www.beba-energy.co.uk/solar-panels/goatham/

Within production, automated end-of-line packing and palletising has been introduced. Chris
explained, “We have had a robotic loose case packer installed by Maf, the first one in the world from
this manufacturer. At the same time, we have changed our MHE (material handling equipment) fleet
across to BYD Auto, all electrically powered by lithium-ion batteries.13 As a business we are a significant
user of power and have installed 218kW of solar on the original building. This was in 2014 and it made
total sense to continue this when we built the new high bay cold store in 2019, which added a further
180kW.”
These two arrays can provide the business with around 23% of the power they need to run the site.
Being economically sustainable was also a key driver. “With the way the energy pricing was going we
needed to look at additional self-generation to address the spiralling cost.” Chris explained. “Planning
is submitted to add a further 500kw of renewable power from a ground-mounted array. This additional
array could put us in the position of having excess energy and we therefore needed to ensure that we
use the available power on tap.”
Being able to apply intelligent systems to manage energy efficiency was also a crucial strategic
requirement. Wattstor have reviewed Cottage Farms’ energy consumption data and matched this to
the available production. They have also introduced Intelligent Management of Power (IMP) to control
and balance power consumption and demand.
Chris said: “I have been looking into the use of batteries to store excess generation, but this is almost
cost prohibitive. Instead, the concept put forward is to use the 3400 pallet spaces of cold storage on site
as the ‘battery’, forcing the refrigeration to cool at its maximum while the energy is available and then
allowing it to ‘coast’ when the energy is not available. The approach would use the agreed temperature
range requirement as the key factor in controlling power management on site. Furthermore, the IMP
will manage my night energy usage. We have been monitoring the movement in site temperatures
overnight and whether we can put the stores in ‘coast’ mode for significant periods. By ensuring the
IMP puts the stores in a position of one degree temperature at the end of the day, the night-time stores
can coast for up to seven hours without any significant effect on the fruit pulp temperatures. This has
no effect on the quality of the produce stored.”

The additional 500KW array on site is predicted to provide 46% of Cottage Farms’ power
needs; adding the IMP system takes this to 57%. Chris confirmed: “The true effect of the IMP and
the 24-hour monitoring and control is unknown, but our trials are very positive.”

Chris highlighted the benefits of partnerships to deliver sustainability outcomes and good business
practice. He advised: “Try to look for joint initiatives and invest accordingly. The cost of changing
equipment is immense. It’s always great to be leading through innovation, but you also are continually
sense checking and ensuring that you are investing in what truly adds value for the business.”
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Case Study three

Case Study four

Mechanisation and automation of orchard operations

Using data to drive decision-making

Robert Hinge, A Hinge & Sons

Georgia Bardsley, Chief Marketing Officer, Bardsley England

Sustainability goal: Automating farming practice

Sustainability goal: using data to drive resource efficiency

Robert Hinge farms near Sittingbourne, Kent. The farm is 1,100 hectares of which 860 hectares is
combinable crops and 160 hectares is fruit orchards. Robert embraces the three elements of climate
smart agriculture: increasing productivity, enhancing resilience and reducing emissions per kilo of
apples produced. Such has been the impact of automation and modernisation on Robert’s farm that his
only regret is not making larger scale changes sooner.

Bardsley England is a fifth generation farming business that operates over 840 hectares producing 90
million apples a year as well as plums, apricots, cherries and strawberries. Their packing facility also
provides a central hub for other growers, whose farms are spread over twenty-seven sites to take
advantage of different topography, air movement and risk of frost, hail and other natural threats. The
high cost for protective covering of fruit and investment in efficient irrigation systems means that it is
crucial to drive a return on the capital invested.  Georgia Bardsley, Chief Marketing Officer, outlined that

Sustainability touches every aspect of farm operations. While wildflower meadows and pollinator
projects have a real focus, it is Robert’s investment in machinery that has helped the farm to

be climate smart. In 2020, Robert invested in picking trains that not only make life easier
for pickers, they also have climate benefits too with a touch of circularity as the bins can
be reused over many seasons.

The real question for growers is whether to selectively pick in the orchards or strip pick because this
will impact their orchard practices and their investment profile.14 While the use of picker trains may not
reduce the overall labour cost, it does change the nature of the picking job for staff, although an eye for
detail in fruit pickers is still an essential characteristic. On Robert’s farm the apple bins for the picking
train are made from plastic which can be recycled. This is essential because the picking platforms are
self-loading and the bins need to be uniform in size, lightweight and durable. Furthermore, with six
workers able to pick from various heights on the picking train, Robert is able to allow the apple trees
to grow taller than before, which in turn facilitates higher yields in a given area. The picking trains with
platforms are not only used at harvest time, they also allow easy access to the trees for pruning and
thinning.
Robert also uses a three-row crop sprayer when needed during the growing cycle. The application of
crop protection products is under expert guidance and essential to provide apples that offer the eating
experience and nutrition demanded by consumers. Reducing fruit loss to disease has a beneficial
impact on the environment too. The three-row sprayer can provide more precise application. Fewer
passes in the orchard reduces the potential for soil compaction in the rows that are not travelled.
Fewer passes also reduces the carbon footprint of the orchard practice as less fuel is required.
The use of smarter spray equipment in orchards means that
application rates can be optimised and non-target orchardfloor deposition is reduced.15 Spraying at the right time,
enables the most conservative use of treatments and much
less wastage, which benefits the trees and the local flora and
fauna.
Robert said “Growers are constantly required to look further
afield for best practice and, where possible, travel to where
the innovation is happening so that they can research
different options.” He warns that different production systems
around the world can affect how viable the innovations are
at home. Robert predicts that mechanical and technological
developments in orchard practice are going to be dynamic
in the future and that growers need to plant orchards today
that can integrate with the automation and technologies of
tomorrow.
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“Business resilience requires evidence-based informed decision making and the collection
and use of data lies at the heart of the business.”
Bardsley England has developed a technology arm called Bx. The team at Bx is seeking to combine
expertise and experience of growing fruit with the latest technological innovations to provide
Agriculture 5.0 solutions. The aim is to use real-time intelligence from technology and digital decisionsupport tools to produce nutritious fruit, while working with nature.

Adam Slate, Orchard Innovation Manager, explained
“Essentially we will be developing digital twins of the orchards
so that we can use technology to develop predictive and
diagnostic tools to optimise yield, fruit quality and to manage
resources efficiently.” This all lies at the heart of driving
sustainable fruit production. He continued, “The technology
and the sensors that are now being developed allow us
to monitor tree health, including tracking photosynthesis
efficiency and other parameters related to tree stress, in real
time.” This information is key to reducing the water footprint
and carbon footprint of the fruit produced, something that is a
focus of the business itself, but also their retail customers and
consumers.
Collecting data and developing the artificial intelligence (AI) and algorithms required to develop models
requires a whole new set of talent to enter the sector and finding the right people is an important
part of this business strategy. Georgia said: “Agriculture is one of the last remaining industries to be
truly transformed by technology. We have sought out and are still seeking talent from a vast range of
sectors. Applying their knowledge to agriculture will transform how we grow.”
Adam highlighted that there are emergent technologies that can provide greater insight into the
process of carbon sequestration in the orchards, and in the future, opportunities to gain greater
understanding of pollinator numbers and the benefits of specific biodiversity practices in and around
the orchards.
Rob Wickham, Farm Manager, stated that another key aspect of data driven decision-making is that
there can be decision-making at the orchard level that can focus on quality, for example whether to
undertake a spray round or not. Using insights from the technology can feed into an understanding
of gross margins and lead to the development of metrics and aggregate data-based profitability
dashboards for the business. Embedding data driven activity in a leading fruit business requires
an agile and inclusive culture, bringing together multiple skillsets which have not traditionally been
involved in agricultural business strategy and developing innovative ways of problem solving and
working better together.
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Case Study five

Case Study six

Intelligent thinking: the human technology interface

Farming with the cycles of nature

James Simpson, Adrian Scripps Ltd

James Smith, Loddington Farm

Sustainability goal: deepening business practice to deliver sustainability

Sustainability goal: biological, cultural controls and embedding regenerative
agriculture into farming practice

Many businesses, faced with the need to drive sustainability,
resilience and at the same time grow, need to invest to drive
innovation and excellence. One of the most important aspects
of optimising fruit production is the people who work in the
business. Their knowledge and skills are essential to delivering
fruit to the required specification, consistently, but they are
also one of the largest costs in the business and a potential
vulnerability, especially where skills and knowledge are scarce.
James Simpson explained: “Automation can replace many

basic skills and take out mundane tasks both in the
field and in the pack house. In replacing people, the
direct cost of labour is replaced by a capital cost for
automation equipment. Consideration of the potential
return on capital within the economic structures of the
sector is essential for business to remain sustainable.”

“In areas of the UK, such as Kent, where unemployment levels are generally low, investing in
automation makes sense. Furthermore automation can help to reduce the carbon footprint associated
with labour, such as transporting people to the site each day for work or travelling from one country
to another for seasonal work. Creating sustainable value by replacing the roles of people who would
otherwise be stacking pallets, filling trays or picking makes business sense.”
Introducing automation, artificial intelligence and machine learning requires upskilling existing staff for
role changes. Introducing equipment to reduce plastic use and enable lower carbon packaging options
means that production lines must be designed for adaptability, and the people working in those
areas need to be adaptable too. This is also true in the orchards where there will be an acceleration
of automation. The integration of new forms of mechanisation and automation will drive a change
in orchard design. As James explained: “The advent of drones, autonomous tractors, lighter swarmbased equipment, visual imaging equipment, picker platforms and robotic picking with the associated
capabilities will change the dynamics of top fruit production.”
James continued: “Lighter equipment, less travelling in the orchards, new methods of weed control,
the ability to sow cover crops in rows that contain native species for pollinators, all provide sustainable
value.” A deeper understanding of the natural cycles, technology adoption and the financial
performance derived, is key in this approach.
Data management provides details on product quality and yield optimisation. It also offers a higher
degree of traceability and the potential, with appropriate phone apps, for transparency through to the
end consumer.

James was a fully conventional grower, using what had become accepted practices of fruit growing,
but which relied heavily at times on chemical interventions as part of an integrated pest management
programme. Despite ensuring the fruit he produced met all required standards, James was still
uncomfortable with this approach. The high-cost inputs and priority for efficiency took a personal toll
on his engagement with producing fruit in this way.
James decided to undertake a Nuffield Scholarship so that he could invest in himself, grow his
knowledge and have the space to reflect on his existing business model. He attributes an agronomy
seminar by a self-taught microbiologist as the catalyst for change, opening his eyes to more
regenerative ways of farming. The talk left him energised and ready to make a positive difference.
James set himself the goal of making the farm chemical free within five years. He started with a
pear orchard that was due to be grubbed, which became a trial chemical-free plot. The result was a
higher fruit yield for that orchard than ever before, but with a significantly lower spend and a reduced
environmental impact. This success fuelled James’s ambition to change his business philosophy and
drive for higher outputs of a nutrient dense crop with as little chemical intervention as possible. The
holistic management approach across the whole farm embraces the principles of Integrated Farm
Management (IFM).16 The highest priorities for an IFM approach on the farm are to improve soil health
and conservation.
One of the main principles of adopting regenerative agriculture is to stop monocultural production and
to reintegrate farming systems to imitate nature in the farming environment. Whereas many larger
scale commercial farms have taken a mono-culture approach, Loddington Farm has evolved from
growing apples and pears, to grow asparagus, cherries, apricots, and introducing livestock again. These
decisions mean that James has had to realign his marketing strategy which previously focused almost
exclusively on retail supply. This reengineering of the business model means that second-class fruit is
going to Owlet Fruit Juice,17 a provenance-based added value business operating from the farm.
The changes at Loddington Farm have been hugely successful.
The transition from an apple grower to a dynamic, diversified
farm business in tune with nature, means the team has grown
and is busier than ever. However, as James acknowledges,
this has all been achieved with much lower stress levels than
before.

“It’s not conventional farming, it’s not organic
farming,” explains James. “it’s farming with nature
instead of chemicals to produce nutrient-dense, more
environmentally-friendly fruit.”

It is at the human technology interface on farms where so much of the sustainable innovation is and
will continue to occur. James summarised that attention to detail will drive sustainable businesses in
the future.
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Case Study seven

Case Study eight

Promoting Pollinators and Beneficial Predators

Plant breeding and new varieties that drive yields

Nick Overy, Mascalls Court Farm

Tony Harding, Worldwide Fruit

Sustainability goal: promoting insect pollinators in farming practice

Sustainability goal: promoting resource efficiency via plant breeding
and new varieties

Nick Overy is a sixth-generation farmer in the Weald of Kent growing arable crops, blackcurrants
and Gala apples. Dedicated to practices that protect wildlife, he is a member of the Insect Pollinator
Initiative;18 a project designed to promote innovative research into the biological and environmental
factors that can have an adverse effect on the number of pollinating insects in the farmed environment.
From 2016 onwards, Overy farms planted extensive wildflower meadows and bird boxes around their
blackcurrant fields. This meant that even before the project, pollinator and predator numbers were
already increasing on the farm. Spiders and some species of mites are natural predators of insects such
as aphids which are a great concern for farming enterprises.
In 2018, Nick decided to expand these initial pollinator promotion practices to his apple orchards. He
started a five-year trial of wildflower plots. The primary goal of the new wildflower meadows was to
attract ground nesting and other varieties of wild bees to create their own hives in the surrounding
woodland. Really efficient pollination from wild bees and other insects is hugely important to apple
growing.  Nick has taken this project further and created wildflower meadows on one to two hectares
of unproductive land. In total, an area equivalent to two and a half football pitches has now been
planted with wildflowers.

With high numbers of pollinating insects, entire orchards can be pollinated on the same
day. This enables the fruit to ripen at the same rate, which means picking at the same
time for a more efficient and cost-effective harvest. A strong population of insect predators

keeps the levels of other insect species that might damage the apples in check. This is not only good for
the local wildlife, it also helps produce a valuable apple crop that is unmarked by pest damage, which
reduces the potential for orchard fruit loss and waste. With such an approach there is less reliance
on insecticides and fewer sprayer passes in the orchard, which lowers the farm’s carbon footprint.
Together with investing in biofilters that can be used when filling sprayers, these practices also support
developing catchment sensitive farming.
Alleyways across the entire farming operation are now predominantly left to grass, with one quarter
containing wildflowers and just a small herbicide strip directly under the trees to encourage root
growth. Furthermore, hedge cutting on Nick’s farm has been moved from a winter task to later in the
season and is now only undertaken every other year. Changing farming practice in this way has led to
an increase in the numbers and diversity of wildlife around the orchards. As well as providing valuable
habitat for overwintering insect species, hedges and windbreaks also create valuable nesting space
for farm birds. By carefully selecting the right hedge species when gapping up or replanting, birds
overwintering in the orchards are benefitting from large quantities of wild berries throughout the farm.
Larger margins are also being left at the bases of the hedgerows than in previous years to allow wildlife
to flourish. The longer grass and diverse flowering species provide food and refuge for insects and
small mammals throughout the season, ensuring that beneficial populations thrive, expand and remain
where they are needed. Nick informs the local community of important tasks on the farm through
the year via his blog, sharing good news stories about the biodiversity and sustainability measures.
The local community is encouraged to engage about the natural capital on the farm so they can work
together to protect it.
Nick said: “It’s really important that consumers are aware of how much farmers care about what
they do, they care where their food comes from, and I want them to understand that we all farm in a
very environmentally conscious way. Standing in an orchard, listening to the birds and the orchards
humming with insects is the highlight of my day.”
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Kissabel is a new variety for British growers

In the UK, traditional British varieties such as Cox were chosen
primarily for their outstanding eating experience. Now, many
more factors affect the decision-making process on which
varieties to plant to deliver sustainable value. With the UK
being at the northern margin of apple production, a shorter
growing period of early season varieties combined with
the climatic disadvantage makes larger crops of traditional
varieties a challenge to achieve. The competitive commercial
marketplace in the UK has also encouraged the transition
toward more modern style varieties such as Jazz that have
traditionally been bred overseas.

Modern varieties mainly differ from more traditional varieties in their ability to crop at larger volumes
and grade better. Tony Harding, who is at the forefront of breeding trials, carried out his own planting
programme with Jazz 18 years ago and since then the variety has gone from strength to strength. It is
the fifth most popular apple variety with a retail value in the UK of £48.8 million per year.19
When it comes to choosing varieties for new orchards, Tony advises that you need to spread risk across
the harvest season. The aim is to extend the UK apple season with better storage characteristics while
maintaining an outstanding eating experience. Packhouses in the UK are no longer seasonal, working
to keep up with retailers’ desire to champion British produce throughout the year.
There is also an increase in consumer demand for fewer chemicals to be used in growing apples, so
current and new varieties need to have better disease resistance and growers need to work closely with
nature. “Varietal choice is critical,” said Tony, “The average fruit tree will be in production

for 10 to 15 years, so the varieties chosen today also need to be tolerant of future climate
extremes of drought and temperature.” In short, planting decisions need to be climate
smart.

Worldwide Fruit is also involved in a hot climate breeding programme in Spain, where climate resistant
varieties are being bred to cope with heat and drought. These varieties are likely to be brought to the
UK in the next 10 years to allow British climate-resistant fruit to be available to British consumers. Tony
continued, “whereas established orchards of today were planted with eating quality being the most
important attribute, variety viability and guaranteed high quality is now key.”

Originating from New Zealand, the JazzTM apple is the result of natural breeding techniques between
the Royal Gala and Braeburn varieties. It is a versatile apple that is grown around the world because of
its eating experience and reliability during storage.
Source: https://jazzapple.com/uk/
Worldwide Fruit is one of only two companies in the UK licensed to grow and sell the Pink Lady variety
of apple, which is now the fastest growing variety in the UK and already an established brand across
Europe. The variety is highly productive in terms of yield and packout and meets the consumers
expectation of eating quality.
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Case Study nine
Waste not want not
Carmella Meyer and Robert Rendall, Boxford Suffolk Farms

Sustainability goal: : circularity to drive effective resource use and minimal
footprint, embedding into farming practice
Boxford (Suffolk) Farms is a third-generation family-owned business. Long term advocates for
sustainability, the farm was one of the founder members of the Soil Association in the 1950s. Boxford
Farms’ focus is on maximum production with minimum waste and environmental impact, and they’ve
gone to extraordinary lengths to achieve it. Apples that do not meet supermarket requirements go
for juicing at the on-site press and are turned into Copella apple juice, a brand so successful that it is
now owned by Pepsico. The apple pomace – dry matter left after juicing – together with any apples not
suitable for juicing are sent to the on-farm anaerobic digester (AD) plant, to produce renewable green
energy.
Methane biogas generated by the AD is used in two Combined Heat and Power (CHP) units to supply
electricity and heat to the farm as well as electricity to power the Copella juicing operation. The
Stoke by Nayland Hotel, Golf and Spa is also owned by the family and now has its electricity and heat
provided by the AD unit. Any electricity not used by the onsite businesses is then sold to the National
Grid through the feed-in tariff scheme.  The AD-generated heat and electricity powers the controlled
atmosphere stores that keep the apples fresh, along with other farm buildings. It even helps to dry
apple wood which can then be sold as logs, used in the hotel or in one of six biomass boilers on site.
The digestate, a by-product of the 1.35 MW AD unit, is not wasted either. Solid digestate becomes
fertiliser or mulch for the fruit crops, maize fields and the golf courses. Liquid digestate is applied as
fertiliser to the golf course, and wastewater is used to irrigate crops via an intelligent irrigation system.
Replacing inorganic fertilisers with the organic digestate produced on site has led to a significant
reduction in synthetic inputs and improved biodiversity and natural habitats on the farm.
Not wanting to waste what nature provides either, Boxford Farms collects rainwater from the roofs of
glass houses, cold store buildings and soft fruit polytunnels and stores it in a reservoir ready for use
when it is needed. Solar panels have been fitted to the roof of the hotel, packhouse, and on the apple
stores to further complement this fully circular, beneficial, economy.  
Aside from the significant cost savings in energy bills, producing green energy onsite has significantly
reduced the carbon footprint of the farm. There is much less movement of materials on, off and
around the farm as everything is used on-site. At one time the pomace had to be taken off the farm for
use as animal feed, but keeping everything on site is saving on fuel and helping the environment too.
The local community has also benefitted from the reduction in vehicle movements, lower levels of
local pollution and the many employment opportunities on site in the multiple businesses. While a
huge amount of coordination and planning is involved, Boxford Farms has seen the significant

benefits of carefully considering every single aspect of the apple growing process and
making the most of what others might see as a by-product to benefit the whole operation.
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