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and unsustainable cost – soil degradation, air and 
water pollution, loss of biodiversity, loss of farmer 
autonomy, the demise of small diverse farms in 
favour of consolidation, commoditisation and 
industrialisation, the displacement of fresh foods 
with nutrient-poor ultra-processed foods and the 
disruption of local and regional food webs. 

As a result, rhetoric about ‘transforming’ agriculture 
has become all too common. But there are 
competing versions of what this transformation 
will look like, who or what will drive it and what the 
endpoint will be.

At best what we know about agriculture and how it 
intersects with environment and society is partially 
understood and, too often, proffered solutions are 
filtered through gauzy and misleading concepts like 
“feed the world”, “working with nature”, “carbon 
farming”, “protecting biodiversity”, “sustainable 
intensification” and, most recently, the mantra of  
“public money for public goods”.

In the search for a way forward, two main 
paradigms have emerged.5 

Sustainable intensification envisions producing 
more crops and livestock while making more 
efficient use of inputs and a range of new 
technologies to optimise production on a minimised 
land base. This approach is often referred to as 
‘land sparing’.

In contrast, the agroecological approach aspires 
to work with ecological processes to manage 
agricultural systems and land use by replacing (as 
far as possible) synthetic inputs and minimising 

4

Today, the technological advancements of the 
Fourth Industrial Revolution are advancing 
ambitions to reconstruct our concepts of natural 
and nature.

A 2019 UK government policy paper, Regulation 
for the Fourth Industrial Revolution,1 describes this 
revolution as: 

“Characterised by a fusion of technologies – 
such as artificial intelligence, gene editing 
and advanced robotics – that is blurring the 
lines between the physical, digital and 
biological worlds.” 

It further notes that, “innovation increasingly 
blurs the lines between sectors and cuts across 
traditional regulatory boundaries” as well. 

The UK government’s industrial and innovation 
policies sit at the heart of its economic vision for 
the UK – and heavily influence its approach to 
agriculture. But how do the ambitions of the Fourth 
Agricultural Revolution,2 or Agriculture 4.0, shape 
the narrative of agriculture? Do they free us from or 
lock us into business-as-usual?

Change…but in what direction?
It is widely agreed that the dominant global 
agricultural system is a social and environmental 
failure and that the way we farm needs to change.3

In conventional farming, which is built on high 
inputs of fertilisers and pesticides and enhanced 
plant breeding and seed production, machines 
have helped to increase the output capacity of 
the land. But, for these gains, we have paid a high 

INTRODUCTION

Farmers have been innovating since before it was called innovation. For 
much of that time, innovation in agricultural systems and practices has 
been built around – and worked within – ecosystem boundaries. As the 
pace of technological development has sped up, the goals of innovation 
have become increasingly more controlling, disruptive and disconnected 
from these boundaries. 



“There were profoundly important questions 
about the potential effects of each new 
technology which it was nobody’s job to ask or 
answer. There was no mechanism for farmers or 
ecologists to judge whether a technology or new 
farming practice was on balance a ‘good’ thing 
or a ‘bad’ thing, and we didn’t really know when 
we had crossed the invisible threshold from one 
to the other.”

What is “on balance a good thing or a bad thing” 
is a critical and difficult question for agroecology 
because it goes to the core of what agroecology 
is, what values is it built on and how these are 
expressed in practice and in different geographies.
It begs consideration of how these technologies 
look through the varying lenses of agroecology’s 
different strands and how, and if, these diverse 
visions and practices can be assessed and 
managed or regulated.

About this project
The Agroecological Intelligence project brought 
together agroecological farmers and growers in the 
UK for a series of in-depth discussions about the 
role of technology in their farming systems and the 
main factors at play when making their decisions. 

It evolved out of an increasing awareness of the 
tensions, conflicts and inequities between the 
competing versions of ‘the way forward’. These 
tensions are apparent across the board, but are 
particularly stark when it comes to agricultural 
technology choices. 

external inputs. This approach is often referred to 
as ‘land sharing’. 

There are several variations on these perspectives, 
but all of them claim some focus on aspects of 
ecology, biodiversity and sustainability, and there is 
some overlap at the level of agronomic techniques 
and inputs. Even so, there are often opaque but 
significant differences about structures, goals and 
consequently, pathways – including technological 
ones – to achieving them.

Which way forward?
Of the two paradigms, sustainable intensification 
is the one receiving the most investment and 
the lion’s share of the political and mass media 
attention. 

It’s difficult to overemphasise how deeply 
embedded the overarching, technology-focussed 
narrative of the Fourth Industrial Revolution has 
become across all aspects of policy, including 
farming and food. The UK government’s Industrial 
Strategy (now the Build Back Better plan)6 and its 
Innovation Strategy7 are built around it. The NFU’s 
Achieving Net Zero strategy8 depends on it. The 
National Food Strategy9 also had a strong focus on 
technology as a fundamental driver of sustainability.

Despite the enthusiasm of all these prominent 
organisations, it is uncertain whether farmers 
themselves, and agroecological farmers in 
particular, accept this narrative. 

Agroecology – rooted in cyclical systems, functional 
biodiversity, resilience and ecological efficiency; 
and built on values of justice, equity, knowledge 
sharing and community-based governance – has 
traditionally been seen as low-tech with no or 
limited external inputs. As such, the values on 
which it is based are distant and disconnected 
from those of Agriculture 4.0.

In truth, the low-tech characterisation has not been 
wholly true for some time and in recent years, a 
range of new technologies claiming to fit within 
ecological and low-input systems approaches, have 
begun to emerge, posing several fundamental 
questions for agroecologists.

In his book, English Pastoral – An Inheritance,10

farmer and author James Rebanks highlights how 
difficult it can be to find answers:
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“Those who are heavily promoting 
technology take the view that it’s 
an answer to everything. They 
completely fail to see that without a 
properly functioning environment, 
everything else falls apart — and we 
are getting close to the point where 
that actually starts happening. More 
technology for its own sake is not 
the answer. There is technology that 
can be of use, but it’s very much 
about why you’re using it, what 
you’re using it for, and the context in 
which you operate it — that’s what 
we need to focus on from here on” 
Pasture for Life Workshop
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Key Takeaways

 � Project participants were not inherently anti-
technology nor anti-innovation. But they were 
suspicious of top-down, developer driven 
technology which they perceived as removed 
from their interests and challenges.

 � They were critical of the narrative that 
technology is the primary way of addressing 
sustainability challenges. They felt this narrative 
distracted from the wider reforms needed for a 
more sustainable, fair and resilient food system. 

 � Many participants were already using ‘new’ 
technology – such as smartphone apps, virtual 
fencing and data analysis – effectively. Since 
one of the goals of agroecological farming is 
to lower inputs of all kinds, this translated into 
a questioning, ‘techno-minimalist’ attitude, 
towards more complex high technologies.

 � There was a strong belief that improvement 
to existing technologies and lower tech 
alternatives that can be repaired, reused, 
shared and/or re-purposed was important and 
should be considered “innovative”. 

 � Participants were divided on whether 
technology was “values neutral” – though most 
leaned toward believing it was not. For many it 
was important to understand embedded values 
in any technology and whether these aligned – 
or not – with agroecological values.

 � Most thought that policies and investment 
in technology was not values-neutral and not 
aligned to the needs of farming communities 
in general and agroecological farmers in 
particular. There was a concern that think 
tanks, developers and entrepreneurs have a 
disproportionate influence in shaping notions of 
innovation with potentially adverse implications 
for land use, rural structures, environment, food 
quality, labour and employment and farming 
communities, as well as democratic governance 
and the quality of public benefits and services 
derived from agriculture.

 � Most believed that agritech developers had 
a responsibility to embrace whole systems, 
consider the appropriateness and the 
consequences of their innovations – and that 
this should involve input from agroecological 
farmers and growers at the earliest possible 
opportunity, preferably at or before the 
development stage. 

 � Basic criteria to help guide agroecological 
practitioners in their assessment of 
agroecologically appropriate technologies 

emerged from our conversations. These 
included practical considerations – whether 
it is needed and its footprint; philosophical 
considerations – e.g. whether it supports 
diversity and farmer autonomy; and political 
considerations - who benefits and whether it 
was made collaboratively. 

 � While it’s true that there are technologies that 
can enhance agroecology, it is equally true 
that there are technologies or applications 
of technologies that may be so far removed 
from agroecological principles that they 
should not be allowed within the system. 
The agroecological movement needs to take 
responsibility for establishing where those red 
lines and exceptions lie. 

 � Consideration of appropriate technology 
revealed a pressing need for a discussion about 
whether agroecology as a whole would benefit 
from a consistent set of standards – such as 
those that govern organic – or whether the 
principles which guide it, which are largely 
voluntary and variously applied, are enough, 
particularly in relation to the growth and scaling 
of the whole movement. 

 � The UK would substantially benefit from an 
independent, transdisciplinary knowledge hub 
for agroecologically appropriate technology, 
established and run in collaboration with 
the agroecology movement and sector and 
universities, institutions and other centres of 
agroecological excellence and expertise. It 
should have an ongoing mandate to understand 
and provide information about technology within 
robust, ethical and sustainable agroecological 
systems and to devise “best practice” 
protocols for the co-creative development, 
implementation and post-release monitoring on 
agroecological farms and communities.

 � Agroecology’s emphasis on whole systems, 
on an equitable balance between ecological, 
social and economic aspects of farming and 
the wider food system presents a challenge for 
policymakers and complicates policy formation. 
Nonetheless, allowing agroecological values 
to inform technological development is both 
innovative and transformative. Failure to 
recognise this narrows the range of innovations 
being considered at a time when we need more, 
rather than fewer, options

 � The UK government’s agritech innovation drive 
is an existential threat to agroecology and its 
underpinning values.  



The project is UK-focussed, a relative rarity in 
agroecological discourse and its definition of 
‘agroecological’ was broad, encompassing farmers 
and growers from ‘strands’ such as the Biodynamic 
Association, CSA Network, Food, Farming and 
Countryside Commission, Landworkers’ Alliance, 
Nature Friendly Farmers Network, Organic Farmers 
& Growers, Organic Growers Alliance, Pasture for 
Life, Permaculture Network and Soil Association. 

Our initial question seemed simple enough: Is 
it possible to create a criteria for technology 
use in agroecological systems? 

We also began with a couple of assumptions. 
One was that choices around technology are not 
values-neutral (an idea we explore more in section 
4). The other is that while the agroecological 
‘umbrella’, made up of these different approaches, 
provides a narrative canopy made up of language 
and concepts – such as natural, holistic, food 
sovereignty, social justice, equity, health, small-
scale, co-creation and indigenous knowledge 
– strict allegiance to these concepts likely varies 
between the different strands, which might 
make consensus over technology choices and 
implementation difficult. 

Via survey and in the workshops participants 
were asked to rank which approaches to farming 
most aligned with their business and values. Most 
primarily identified with a specific strand (e.g. 
organic) but also aligned with agroecology. 

We were, therefore, interested to see whether, 
given the diversity of approaches that sit under the 
agroecological umbrella, it was possible to produce 
criteria for technology choice that were acceptable 
to all. In particular, we were interested to see what 
nuances might arise in relation to these different 
identities and their approaches to technology 
choice (see sections 2 and 3). 

Over the 18-month course of the project, however, 
the discussion grew much larger. The question of 
criteria within a values-based system of farming 
opened up other exchanges about the nature of 

agroecology in the UK and how participants saw 
themselves in relation to the wider movement, and 
how this influenced their approaches to technology. 

It also demanded some consideration of the 
values underpinning agritech development and the 
places where these contrast or clash outright with 
agroecological values. 

We sought to identify what trade-offs, if any, 
might need to be made for agroecology to accept 
certain new technologies and what structures and 
processes these require. Aligned to this, we wished 
to understand what UK agroecological farmers 
and growers wanted and needed from technology 
developers and from the government.

We did not find definitive answers to all these 
things, but we did find many shared values. We 
also identified some unresolved questions about 
differences – not just between the individual 
strands of agroecology but between ‘UK 
agroecology’ and agroecology as it is perceived 
and practiced elsewhere in the world. 

What we did find was an eloquent antidote to the 
agritech hard sell based on deeply held values and 
an interest in technology that serves those values, 
but little to no interest in technology that doesn’t.

All of these things were explored via a series of 
virtual and in-person workshops with a core group 
of 48 farmers and growers around the UK drawn 
from the various strands. We also conducted three 
open workshops – at the Organic Growers Alliance 
Organic Matters Conference 2022, Oxford Real 
Farming Conference 2023, and the Wales Real 
Food and Farming Conference 2023 (see 
Appendix 3).

In reporting on our findings we have used a mixture 
of direct quotes and precis of the thoughts, opinions 
and questions expressed during the workshops. 
Where we believe it is relevant and credible, we also 
provide context and analysis from other sources, 
including the existing literature.

These discussions and the opinions expressed by 
the participants during the workshops form the 
bedrock of this report and are the basis for the 
questions that underpin our proposed criteria for 
technology choices and our framework suggestions 
for policy and development. 
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“I have an app for everything! Some 
are about saving time, some are 

about saving input, some are about 
preventing a problem which allows 

more time to manage the farm”  
Organic Farmers Workshop
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WE NEED TO TALK 
ABOUT TECHNOLOGY

What has changed is the pace of technological 
development and the force of the ‘hard sell’. 
The emergence of highly advanced agricultural 
technologies, or agritech, as a key driver of new 
markets has ramped up the level of conflict 
between the need for system change and the 
entrenched desire to maintain business more or 
less as usual for as long as possible. 

The hard sell says that farming urgently needs 
more advanced technologies to become 
sustainable. In the UK, leaving the European 
Union (EU), from which it imports 30% of its food11 
and recruits most of its seasonal agricultural 
workers, has intensified rhetoric about agricultural 
‘self-sufficiency’. It has also brought to the fore 
claims that technical fixes can result in increased 
abundance, efficiency and sustainability and reduce 
the number of foreign workers needed in fields.

The definitions of ‘efficient’ and ‘sustainable’ are, 
perhaps conveniently, never fully articulated. 
Phrases like net zero, carbon neutral, energy 
efficient and land sparing often appear alongside 
descriptions of new agronomic approaches such as 
smart farming, sustainable intensification, precision 
farming and nature-based solutions.

These approaches, however, aim for limited change 
and accept – even reinforce – the existing social,
 economic, structural and cultural system of food 

and farming, built on an establishment and 
agribusiness view that the status quo, with its focus 
on increasing production and creating new global 
markets, can carry on indefinitely so long as it can 
be ‘greened’ through technology.

Farmers’ reluctance to fully embrace the agritech 
agenda12  is countered by claims that farming has 
always benefited from technological innovation 
and that the transition from the Green Revolution 
to the Fourth Industrial Revolution 13 – with its 
roots in what the Organisation for Economic 
Cooperation and Development (OECD) has termed 
the “innovation imperative”,14 is a kind of 
‘natural progression’.15 

The innovation imperative was not aimed 
specifically at agriculture but has, nevertheless, 
been enthusiastically embraced as central to 
agricultural development and sustainability. As a 
result, farmers of all types across the world are 
being heavily lobbied to adopt various agritech 
‘solutions’ that promise to make farming more 
productive, profitable and environmentally friendly.

These promised benefits are largely speculative and 
much of the agritech on offer has little to nothing 
to do with ecological farming practices at all. Even 
so, the notion that all farmers will adopt – and 
benefit from – these new technologies is portrayed 
as inevitable and the fervour around agritech 
innovation is such that to question it is seen as 
antagonistic and backward looking.

Seeding new markets, harvesting data
The UK government – much like those in 
other advanced economies – has adopted an 

“We need technology. But we need 
it to help us be good managers, 

rather than allowing the technology 
to do the managing” 

Future Farming Workshop

Debates about the place of technology in agriculture and the wider 
food system are not new. Farmers, scientists, scholars, civil society 
organisations, businesses and policymakers have been debating the 
applications and implications of technology use at the intersection of 
agriculture, environment and food for decades. 
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aggressively pro-innovation stance from which it has 
been promoting the agritech and associated R&D 
sectors for the last decade.16 Much of the focus 
has been on the claimed potential of these sectors 
to support the growth of a ‘knowledge-based’ 
economy, trading largely in ideas and intellectual 
property and the collection and sale of data. 

At the same time, it is widely acknowledged that the 
government lacks a joined-up and visionary strategy 
for food and farming.17 Absent this key strategy, the 
government’s vision for agriculture is, for the most 
part, linked to its innovation, intellectual property 
and knowledge-based economy aspirations. 

As a result, the growth of technology-focussed 
markets – research, innovation, intellectual 
property and capital generation – has been given 
priority status over the myriad needs of farming 
and food. Initiatives which purport to improve 
agricultural, horticultural and forestry productivity 
in a ‘sustainable’ way, are often thinly veiled 
initiatives to support technology development. 

The government’s Path to Sustainable Farming 
Plan,18 for example, launched in 2020, supports 
the purchase of equipment, technology and 
infrastructure, via initiatives such as the Farming 
Equipment and Technology Fund.19

Since 2021, as part of the Defra and UK Research 
and Innovation (UKRI) Farming Innovation 
Programme,20 the government has announced 
over £120 million to fund industry-led research 
and development in agriculture and horticulture 
in England.21 Much of this goes to “high growth” 
agritech businesses22 – with outcomes measured 
solely in terms of economic metrics – and to 
developing new agritech such as robotics and 
automation.23 Minister of State for Food, Farming 
and Fisheries, Mark Spencer noted:

“The government stands firmly behind agri-tech 
innovation as the cornerstone of modern farming 
practices. By providing opportunities, funding 
and a supportive ecosystem within the sector, 

we aim to empower farmers, drive innovation 
and create a sustainable and prosperous future 
for agriculture across the UK.”24

To date, UKRI has not been focused on encouraging 
the development or scaling of agroecological 
farming, though the latest round of funding 
suggests a shift towards innovations that drive 
less tangible outcomes, such as ‘sustainability’, 
and encouragement of farmer-led projects. This is 
positive, but the underlying priority of agritech as 
the primary economic driver remains.

As agriculture is a devolved area, Defra’s agritech 
focus is restricted to England. However Wales,25 
Scotland26 and Northern Ireland27 also have 
agritech strategies with similar goals. 

A little further afield, in the EU, it is the same 
picture. The 2020 Farm to Fork Strategy – part of 
a proposed European New Deal that aims to make 
the EU climate neutral by 2050 – is predicated 
on the uptake of new technology throughout the 
farming sector. The strategy notes that: 

“Research and innovation (R&I) are key drivers 
in accelerating the transition to sustainable, 
healthy and inclusive food systems from primary 
production to consumption. R&I can help 
develop and test solutions, overcome barriers 
and uncover new market opportunities.”28

While it is true that the EU’s New Green Deal 
declares an aspiration of 25% of agricultural land 
under organic farming by 2030,29 progress toward 
this is uncertain as half of the Farm to Fork strategy 
has already been delayed or abandoned.30 

No limits?
Unlike ecology, UK agritech ambitions recognise 
no limits or boundaries. While the idea of “no 
limits to growth” is not an articulated policy per se

“I’m concerned that an awful lot of 
the tech that’s being pushed towards 

us is essentially a product looking 
for a market and that it’s of more 

benefit to the manufacturers and the 
retailers than it is to agriculture” 

Pasture for Life Workshop

“The benefits of technology should 
not be overestimated, and technology 
should not be relied upon to help 
reduce either the cost of food or climate 
emissions. It is a false solution to each 
and it is this sycophantic belief in 
technological solutions that has caused 
both these issues in the first place”
Community Supported Agriculture Workshop



can provide a bird’s eye view of fields and are 
often equipped with sensors to monitor weather, 
moisture, heat and crop growth. Spraying and 
spreading drones disperse pesticides, fertilisers, 
cover crops and seeds in calibrated doses. Security 
drones can identify pests, predators or invasive 
plants, contributing to farm biosecurity. Livestock 
farmers can use drones to locate straying animals.

Robots 
Other kinds of robots can perform a range of tasks 
on farm including: Weeding robots use artificial 
intelligence and machine learning to differentiate 
between crops and weeds, thus pulling the weed 
without disturbing the crop. Harvesting robots 
that can pick soft fruit, top fruit and vegetables 
are currently in development. These can be 
programmed e.g. to detect and pick only the fruits 
that are ripe Feeding robots can be programmed 
to fill themselves with fresh food several times a 
day and to provide feed customised for individual 
animals. Milking robots, or voluntary milking 
systems, replace all the manual labour involved in 
milking a herd of cows. 

Agricultural biotechnology
In agriculture, biotechnology it is generally taken to 
mean a range of genetic engineering techniques 
that can be used to alter the traits and biology of 
crops, livestock and other organisms. Techniques 
such as gene editing (‘precision breeding’ in the 
UK) claim to produce new plant and animal varieties 
more quickly than through traditional breeding. 

Emerging uses for genetic technologies include 
biopesticides and microbial inputs, RNAi sprays that 
switch gene function on and off and gene drives 
that drive genetic changes through open fields. Lab-
grown meat, milk and egg products are also part of 
the biotechnology spectrum.

Indoor farming
Indoor farming incorporates a number of different 
technologies, and claims to be able to produce 
more food on the same amount of (or less) land. 

Vertical farming grows vertically stacked layers of 
plants, such as salad crops, indoors (e.g. buildings, 
shipping containers, tunnels, and abandoned mine 
shafts) in a controlled environment. 

Hydroponics is a method of growing plants 
indoors without soil, feeding them on mineral salts 
dissolved in water in a well aerated environment. 
Crops can be grown year-round. This method 
is most widely used to produce salad leaves, 
microgreens and greenhouse crops such as 
cucumbers, peppers and tomatoes. 

Aquaponics integrates aquaculture with 
hydroponics in a closed loop system that reuses 
waste water from aquaculture as a natural source 
of fertiliser for the hydroponic plant system.

The Agritech Landscape 

Farm management software and apps
Farm management software can be accessed 
and run from a computer or a mobile app and can 
record, track and analyse a wide range of data 
related to the day-to-day planning and running of a 
farm. It can also be used to operate virtual fencing, 
control animal movement, manage grazing and 
monitor animal location and movement. It also 
gives access to market and weather information, 
peer-to-peer learning groups and financial services. 

Data analytics
Data-driven tech enables farmers to uncover hidden 
patterns and connections in information relating to 
soil and crop health, irrigation, pricing systems and 
weather forecasts. Advanced sensor technologies 
can offer insights into ground nutrient levels and 
fertiliser needs and autonomously monitor livestock 
health and welfare in real time. 

Digital food hubs
Although not strictly an agricultural technology, 
e-commerce technologies, which also use data 
analytics, are transforming how small and medium-
scale farmers and food businesses source and 
distribute food, how consumers access local food 
and how market vendors negotiate sales. They can 
also facilitate a shift toward a re-localised food and 
farming system and farming pattern.

Farm-based hubs can be run by individual farm 
businesses from a barn or farm building selling 
direct to customers as well as sourcing other food 
items from neighbouring farms or nearby food 
producers such as local bakeries or micro-dairies. 
Off-farm hubs typically don’t produce anything 
themselves and concentrate on running sales, 
packing and deliveries for local producers.

Drones
Several different types of these 

flying robots are being developed 
for agriculture. 

Scouting and 
crop health 

drones 
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it underpins the thinking behind the economic 
policies of most governments, including in the UK.
 
This notion was debunked as far back as 1972 
in the book The Limits to Growth which posited 
that even with advanced technology, the earth’s 
interconnected resources couldn’t support present 
rates of economic and population growth much 
beyond the year 2100. 

Fifty years on, the conclusions of the report (which 
has been regularly updated) are as valid as ever.31 

Despite this, an unquestioning confidence that 
technological innovation and market signals can 
benignly shape natural systems by pushing their 
limits – and ignoring the consequences of doing so 
– is deeply embedded in the agritech ethos. 

For example, in the government- commissioned 
National Food Strategy Report, Part 1,32 published 
in 2020, lead author and entrepreneur Henry 
Dimbleby, once described as the UK’s ‘food czar’, 
set out his vision of ‘food-topia’:

“My ideal Food-topia would contain organic 
farms as well as solar-powered high-rise 
greenhouses growing fruit and vegetables in 
cities; rewilded landscapes, as well as traditional 
upland farms…I want weed-picking robots and 
blight-spotting drones to become as much a 
part of the landscape as cattle from local native 
breeds restored to their natural environment 
… [and] proteins fermented in vats fed by solar 
power. Instead of using pesticides, we will use 
photons of light of a specific frequency to switch 
on the immune systems of crops as a natural 
defence against harmful diseases.” 

He has since gone on to form a UK-based 
investment firm, Bramble Ventures,33 which aims 
to champion “pioneering companies” that have the 
potential to “grow into large profitable enterprises...
maximising the beneficial impact on the global food 
system” and helping “UK entrepreneurs deliver 
what politicians have not yet been able to”.

Similarly, the think tank RethinkX – run by “a team 
of technology, finance and market sector experts”34 
– promotes the idea of food production without 
the limitations of land or farmers. In its report 
Rethinking Food and Agriculture 2020-203035 
– ideas from which are woven throughout the 
National Food Strategy – it argues that:

“Modern production, however, has seen and 
will continue to see job creation for fermentation 
farmers, bioengineers, protein engineers, 
metabolic engineers, cell biologists, computer 
scientists, IT workers, food scientists and 
designers, nutritionists, and other similar 
professions...” 

This new agritech landscape is changing rapidly 
and while the options may seem varied, it is, at 
heart, a combination of digital technology and AI 
(artificial intelligence) generated analysis and/or 
advice. It encompasses a range of machines and 
technologies including sensors, robots, drones 
and other devices to monitor crops, livestock, soil, 
ground temperature, water levels and weather. 

These devices collect and transmit real-time data 
through mobile applications, network-linking edge 
devices or alternative channels. Most modern 
machinery is also connected to the internet and 
often remotely controlled. 

At first glance, these visions of the future may 
seem intriguing. But sit with them long enough and 
uncomfortable connotations emerge, and the clash 
of aims and values in these mash-ups of the old 
and the new, the agroecological and the industrial, 
becomes more obvious. So does the question of 
whether an equitable coexistence between such 
deeply contrasting values systems and business 
models is possible or practical.

Transition pathway or Trojan horse?
A wider discussion of agritech’s place in the future 
of agroecology (especially one led by farmers) has 
been slow to get started, but is now emerging.

A 2021 report, AgroEcoTech: How Can Technology 
Accelerate a Transition to Agroecology?36 

commissioned and published by the Soil 
Association, sought to identify technologies which 
“represent the greatest potential opportunities 
for agroecology” and those which “demand tight 
governance to minimise risks”. 

With the right governance, it noted, these “new” 
and “burgeoning” technologies could “influence a 
transition to agroecological farming”. 

“A lot of technology is a distraction 
from an unfair economic system where 
labour is pushed to the periphery” 
Landworkers’ Alliance Workshop
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It considered a range of technologies claiming to be 
climate smart and nature friendly, including:

 � Production technologies; including Smart 
Agriculture, robotics, genome editing, novel 
biological controls and inoculants.

 � Technologies for impact monitoring; e.g. remote 
sensing of environmental impact, big data, 
analysis and environmental footprint accounting.

 � Supply chain technologies; including digital food 
hubs and dynamic food procurement, smart 
technology for food consumption

 � Technology influencing agricultural demand; 
including cellular agriculture, controlled 
environment agriculture, bioenergy production

Coming from an organisation that promotes organic 
production and principles, the range of technologies 
considered in a favourable light may have seemed 
surprising. The concept of an “AgroEcoTech” – 
suggesting a seamless merger between agriculture, 
ecology and technology – also contained echoes of 
Henry Dimbleby’s all-inclusive “food-topia”. 

Leading UK agroecology group the Landworkers’ 
Alliance (LWA), which took part in the review 
process for the report, expressed “serious 
misgivings” at its “lack of social and political 
analysis”.37 At A Bigger Conversation we also had 
questions,38 some of which informed this project. 

All of these technologies fit comfortably and 
prominently in the sustainable intensification 
paradigm and the narratives of, for example, the 
EU’s Farm to Fork Strategy39 and the FAO’s Strategic 
Framework for 2022-31.40 This latter strategy 
is heavily focused on biodigital and biogenetic 
solutions (shorthand for genetic engineering, 
synthetic biology and related technologies). In 
highlighting the importance of these “innovative 
technologies”, FAO was explicit in calling 
agroecology one of the “entry doors” to support the 
development of (these) emerging sectors and entry 
into “the wider farming system”.

In response to the LWA’s concerns, the authors of 
AgroEcoTech, Cumulus Consultants, said their aim 
was to “review the technology and not the broader 
social context of agroecology” the reason being that 
social concerns are “not only related to technology 
but many larger issues such as economics, labour, 

land rights, and broader societal issues and 
policies” which are “intertwined with subjectivity”.41

Several modelling studies of agroecological 
scenarios, such as IDDRI’s Ten Years for 
Agroecology,42 also do not include social movement 
aspects. This means that crucial aspects that 
determine technology choice and therefore 
investment, regulation and other structural issues 
– and which determine the scope, shape and speed 
of transition – are removed from the discussion.

These issues run deep. The values-based social 
context of agroecology is fundamental to its 
definition and to the radical change from business-
as-usual farming that it represents. 

How is it, then, that corporate-controlled artificial 
intelligence, energy gobbling data collection and 
storage, machinery that can’t be repaired on farm, 
robots that replace human labour, disruptive 
technologies such as genetic engineering and the 
‘food without farmers’ model of synthetic biology – 
can be seen as compatible with agroecology? How 
will we define the role of technology in agroecology 
– and who gets to define it? To what extent do 
these differing views of the future of farming reflect 
fundamental conflicts of world views and values? 
What is meant by “an agroecological transition”?

These are not academic questions. They are crucial 
to the justification for and shape of any policy, 
regulatory regime, consumer information and 
financial support for technologies in agroecology. 
There is a legitimate discussion to be had about 
technology in agroecology but, too often, the wrong 
people – the czars, gurus, think tanks, disrupters, 
developers and entrepreneurs – are leading it 
and the implications for land use, rural structures, 
environment, food quality, labour and farming 
communities are glossed over in the race to grow 
new technology markets. 

The voices of farmers and other legitimate 
stakeholders, for now, are not carrying very far. 

“I identify strongly with agroecology 
because of the social and political 
elements, such as food justice. I’ve 
always felt uneasy that organic is 
pushed into the niche, because I 
want to be part of a food system 
which grows for everyone” 
Landworkers’ Alliance Workshop
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VOICES FROM THE FIELDS

A strong thread that united the participants was 
the rejection of high-input, intensive industrial 
agriculture and a sense that they were working 
to create a different food system. There was a 
palpable sense of pride from farmers and growers 
about what they were doing and how that was 
contributing to an equitable and sustainable 
approach to farming, now and in the future.

Across the strands there was a clear desire to foster 
connectivity. Many participants said they valued 
agricultural systems that were more than merely 
systems of production. 

These connections include the natural elements of 
the land, soil and wider nature; workers (including 
themselves); neighbours, customers and wider 
society; nutrition and nourishment; fairness in 
society, particularly regarding access to good food 
and nature; dignity and enjoyment in work; self-
worth and good mental health; and spirituality.

The connection between nature and agriculture 
was also raised by some participants. While food 
production – the ‘agro’ part of agroecology – was 
the main aim of farm businesses, doing this with 

a minimum of harm to nature was vital. One 
respondent characterised this as “a beneficial 
manipulative relationship”.

In addition to avoiding damage to, or preferably 
improving, the soil, air, water and the natural 
environment, it was felt that agroecological 
production should address social issues such 
as the provision of fulfilling work opportunities, 
sufficient remuneration, the production of nutritious 
food, consideration for future generations, and 
supporting other local businesses.

Some of these elements lead to further questions 
such as what a ‘sufficient’ income might mean, 
and recognition that this would vary according to 
individual lifestyles and situations. It would also 
affect what we leave to future generations in terms 
of a sound financial footing, biodiverse farmland 
and, ideally, a more stable climate. 

Whether you call this ‘holism’ or ‘wholism’ (referring 
more to whole systems), for many, it is this all-
encompassing, ‘wholistic’ approach – rooted in 
whole system thinking and beliefs – that attracted 
them to agroecology in the first place. For others 
the attraction was that it was collegiate rather than 
competitive, with practitioners sharing information, 
teaching and encouraging others. 

For others it was the combination of the political 
and scientific that attracted them to agroecology. 
As such, there was an interest in research and 
science coupled with a frustration that government 
and funding organisations, showed little interest or 
investment in whole systems agricultural research.
Part of this whole systems approach involves 

“I  feel very comfortable identifying 
as an agroecologist. I feel like it can 

encompass a whole range of practical 
farming techniques which a lot of us 
subscribe to. But I also feel like it is 

quite a loose term and probably needs 
refining and that there is a danger of 

being co-opted by Big Ag”
 Community Supported Agriculture Workshop

The aim of this project was to listen to and report on what agroecological 
farmers and growers had to say – about themselves, about agroecology, 
about their values and choices. What we heard was a story of a strongly 
values-led movement, united in some places but divided and with differing 
practices and priorities in others. It was also evident that agroecology in 
the UK reflects the unique context of UK farming and farmers.
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long-term thinking based on observations of 
nature and natural processes which many felt was 
important. Though, as the discussions progressed, 
we observed some tension between the concepts of 
what we owe to the future and what is necessary to 
maintain a viable business in the here and now.

Participants, for the most part, expressed 
satisfaction with the scale of their farms and 
businesses and were interested in ways of 
maintaining a viable business at their chosen scale.

Some expressed the view that the idea of scaling 
up to “feed the world” was largely an industrial or 
corporate concept and that their operations were 
not intended, nor designed, to feed the world. 
Instead, their goals were to improve their land and 
soil and the quality of their food, and therefore 
their service to the local community and the 
environment. Inasmuch as this is true, a sense of 
place and/or belonging is an important modifier to 
the notion of ‘scaling’ agroecology. 

Inclusivity also emerged as a strong theme and the 
range of approaches within this broad movement 
was generally thought to be a strength. 

Participants felt it offered room for farm businesses 
to find a way of working according to their priorities 
and with a community of people that suits them 
best. For example, an owner of a 2-acre vegetable 
plot may consider becoming a CSA or running a 
box scheme, which may be biodynamic, organic, 
permaculture-based or none of these.

However, there was also a recognition that, while 
autonomy was important, a lack of agreed principles 
across the different strands could lead to practices 
in one area that can cause difficulties for others.

For instance, the herbicide glyphosate – used by 
many regenerative farmers as part of the effort to 
reduce or avoid tillage – is problematic for many 
other strands of agroecology and, indeed, for some 
other regenerative farmers.

The UK context
‘Agroecology’ is usually described as a scientific  
discipline, an agricultural practice and/or political 
and social movement.43 Where that emphasis falls 
can change and take on different meanings in 
different geographies and cultures.44, 45 

Since this was a UK focused project, we were keen 
to understand what agroecology meant in the UK 
context. Existing literature, for instance, highlights 
some notable differences between the UK and Latin 
American or African countries. 

For one thing, the UK largely rejects the idea of 
a peasantry, which is at the heart of agroecology 
elsewhere in the world. There is also a much smaller 
rural population, with an increasing tendency 
towards bigger farms and a different balance of 
local and national food supply markets. This means 
that, for many in the UK, agroecology does not have 
the same deep emphasis on social justice that it 
does in some other regions and is, instead, more 
focused on the science and the practice. 

As Lampkin et al46 argue:

“[I]n regions where large farms are the norm, 
as in parts of the UK and Germany, it can be 
argued that an agroecological approach needs 
to engage with a farming structure that reflects 
the cultural and social characteristics and 
heritage of the region, rather than to attempt to 
re-impose a peasant farming system reflecting 
other human cultures.”

This was apparent in our discussions as well. In our 
first free-flowing workshops about technology
development and choice, the issue of social justice 
and equity was rarely raised, although it was 
explored further later in the programme, through 
semi-structured discussions.

It should, nevertheless, be noted the Landworkers’ 
Alliance in the UK does not recognise the concept 
of a “UK agroecology” and embraces the concept 
of a peasantry and adheres to the definition of 
agroecology which emerged from the global south 
in the 1960s and came to the fore when La Via 
Campesina formed in the 1990s. 

“If you look at the genuine definition of 
agroecology — which involves science, 

ecology and the social movement 
and people — then we’re part of the 

agroecological movement. The danger 
is that it loses that definition” 

Organic Farmers Workshop

“I have a deep-seated affinity with 
nature, and that connection is an 
important part of why I farm” 
Nature Friendly Farming Network Workshop
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It argues that the need for land reform and food 
sovereignty in the UK is just as great as elsewhere. 

Some of our workshop participants suggested that 
the implementation of agroecological standards 
could be a way to provide clarity and unity 
around social justice. But this comes with its own 
challenges since the food sovereignty-focussed 
agroecological movement views standards as 
inherently undemocratic and top-down rather than 
grassroots based (see more on this in section 4). 

The agroecological ‘umbrella’
Despite the differences between the strands, 
agroecology has become an umbrella term. It can 
be and is being used interchangeably with words 
like organic, biodynamic, permaculture, nature 
friendly, pasture-fed and regenerative. 

There are agreements and parallels between most 
of these approaches, and while this project uses 
the ‘umbrella’ terminology, we recognise that the 
metaphor can be problematic. It runs the risk 
of blurring important distinctions between each 
of the strands, may serve to de-emphasise the 
sociopolitical nature of agroecology.47 This can 
open space for greenwashing and co-option within 

corporate culture, as well as the global policy and 
funding sphere.48 

On the other hand, drawing the strands together 
demonstrates the growing momentum behind the 
need for agricultural transformation and the values 
that are driving this. 

Most participants primarily identified with a 
specific strand (e.g. organic) but also aligned with 
agroecology and almost all acknowledged being 
part of a broader agroecological movement Whilst 
accepting the idea of the agroecological umbrella, 
some participants were keen to draw attention 
to the uniqueness of their own strands and were 
critical of  the approaches of other strands.

For example, there was a generally held view that 
regenerative farming – with its particularly vague 
definition – has already been co-opted by industry 
and corporations and has lost much of its meaning. 
Views varied about the extent to which this diluted 
or distorted the power of the movement. 

On balance, there was more that united participants 
than divided them. This suggested a foundation 
upon which the movement can continue to refine 
and define itself and build its own narratives around 
how technology can support it.

How important is appropriate technology?
In exploring the idea of common criteria for 
technology, several themes emerged. 

Chart 1 - Which Technologies are ‘Agroecologically Appropriate’?

“Biodynamic is about the whole – 
the plants, the animals, the whole

connective tissue”
Biodynamic Workshop
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The agroecological practitioners we spoke to were 
critical of the narrative that technology is the 
primary way of addressing sustainability challenges. 
The majority felt it was top-down and developer-
driven and existed to reinforce the institutional, 
technical and economic “lock-ins”49 – larger farms, 
monocultures, the global marketplace and further 
intensification – of business as usual.

This is not to say they were inherently anti-
technology. Many felt that technology could be
helpful if it was designed with and for agroecological 
practitioners and could help them farm according to 
their values. But they also believed it should not be 
a distraction from the wider systemic challenge of 
reforming the food system. 

Participants said they were aware of at least some, 
of the science and technology that has been put 
forward as supportive of agroecological farming 
approaches for example small robots,50 data 
collection and modelling,51 cooperative learning 
and mentorship52 food network monitoring53 
knowledge diffusion54 the solidarity economy55 
and citizen science.56

They nevertheless felt that technology was only one 
part of what was needed for a wider-scale transition 
to agroecological farming. In response to one of our 
surveys, for instance, one participant reflected:

“The movement towards agroecological farming 
does not exist solely in an economic vacuum 
where all that matters is profit margins and 
bottom lines. More often than not, there is a 
strong cultural community, developed over 
many generations, entwining a certain way 
of doing the work with the preservation of a 
language, culture and tradition. Newer entrants 
into agroecological landwork often have arrived 
at this occupation through a desire to be part 
of an ecological solution to the problems of 
climate change and biodiversity loss, as well 
as seeking better health, both physically and 
mentally, through the cultivation of better, 
healthier food. Equally there is a turning 
away from working in meaningless or climate 

damaging jobs to work that is fulfilling on an 
emotional and spiritual level and thus what 
outsiders might see as repetitive, boring jobs 
could well be experienced as meditative and 
grounding by the landworker and mechanisation 
might bring little benefit, as it is not solely profit 
which is sought.” 

There was a broad agreement that the creation of 
a more sustainable, fair and resilient food system 
requires reductions in on-farm inputs, an increase 
in biodiversity, the creation of alternative – more 
local – supply chains and food markets and a 
fundamental shift in our understanding of our 
relationship to each other and to the earth.57

Participants recognised that dietary shifts – e.g. 
less but better quality meat and dairy, more local 
procurement and greater emphasis of fresh as 
opposed to processed and ultra-processed foods 
– will be necessary58 and that tackling inequality 
and food poverty59 will be essential to secure an 
agroecological future.

But there was also a concern over the loss of 
individual knowledge, which may come with reliance 
on autonomous machines and computer analysis, 
and the loss of external knowledge resources. 

Several participants mentioned difficulty in finding 
information and resources on alternative or 
historical low-tech approaches to farming. Indeed, 
critics suggest that over-reliance on AI-generated 
information could lead to a kind of “knowledge 
collapse”,60 informally defined as “the progressive 
narrowing over time of the set of information 
available to humans”. 

Both knowledge collapse and a narrowing of 
available information resources have implications 
for ownership of knowledge, which in turn relates 
to entrenched power structures within agriculture 
and agritech. We could not accommodate a 
detailed consideration of all these issues 
and, of course, the level of knowledge and 
interest varied, but these themes were a 
consistent backdrop. 

“I’m always observing and think it 
is incredibly important. It’s all about 
having a very long view – which is 
difficult when we feel that time is 

pressured and running out” 
Organic Growers Workshop

“If the satellite technology to measure 
the biomass of grass in a field means you 
lose the skill to do this for yourself then 
I think that would be a retrograde step” 
Organic Farmers Workshop
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Commonly used technologies
Many of the farmers and growers we spoke to were 
already using some forms of technology. 

Every one used a smartphone (although some had 
reception issues on-farm), often with a variety of 
apps for measuring, monitoring and communication 
– ranging from software to manage fields and 
cropping, through to apps for turning electric 
fences on and off, to WhatsApp and social media 
for communicating with other workers and/or 
customers (see Chart 2, above). 

Beyond that, the nature of the technology already 
in use varied considerably depending on the 
type of farm. 

Smaller vegetable-growing operations tended to 
rely on lower-tech innovations such as hand tools, 
irrigation systems and polytunnels. Several of the 
livestock farmers we spoke to were using animal 
management technologies, such as GPS collars, 

satellite technology for measuring pasture and cow 
health ankle cuffs. 

Use of machinery in some form was widespread – 
with a leaning towards older, and smaller, tractors 
and mowers, but also some use of auto-steer 
technology driven by satellite-based positioning 
systems and complex algorithms. 

Older machines were valued because they were 
repairable on the farm or in the local garage, and 
thus can have a longer life, and the smaller size 
made them more suitable for some farms. However, 
it was recognised that age can also mean they are 
less fuel efficient and more polluting. 

While participants were interested in emerging 

Chart 2 - Which Technologies Were Participants Using?

“Technology that takes away 
sovereignty of the human does not 
serve agroecology”
Landworkers’ Alliance Participant
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technologies, one of the goals of agroecological 
farming is to lower inputs of all kinds and this 
generally translated into a cautious and questioning 
attitude to newer agritech.

Consequently, the farmers and growers we 
spoke to expressed a ‘techno-minimalist’ view, 
not dissimilar concept to that developed by Cal 
Newport, Associate Professor of Computer Science 
at Georgetown University, Washington DC. 

In his book, Digital Minimalism,61 Newport, a 
founding member of Georgetown’s Center for 
Digital Ethics, defined the concept as a “selective 
and intentional reduction in digital technologies in 
everyday life”. He notes:62 

“Digital minimalists see new technologies as 
tools to be used to support things they deeply 
value – not as sources of value themselves”; 
they reject the idea that “offering some small 
benefit is justification for allowing an attention-
gobbling service into their lives, and are instead 
interested in applying new technology in highly 
selective and intentional ways that yield big wins.”

Of course, you don’t have to be an agroecological 
farmer to buy into this; many other kinds of farmers 
will too – though what minimalist means in relation 
to “big wins” is likely to be context specific. 

Capital asset rich and simplified output farms see 
value and benefits in a different light to asset poor 
and highly diverse output ones. Yet they all might be 
called “techno-minimalist”. With this in mind, it was 
interesting to consider what technology participants 
wanted to use (see Chart 3, p.19).

Though, once again, many participants were keen 
to stress that they were interested in these tools 
only to the extent that they help them manage 
their land, not to replace their autonomy, skills or 
decision-making capacities. 

Which technologies seemed appropriate?
During our second series of workshops we ran 
“quick fire” polls on the appropriateness of some 
of the broad categories of technological innovation 
currently being promoted. 

The results (see Chart 1, p.15) show a strong 
preference for technologies that connect, especially 
those that connect producer to consumer. For 
instance, 70% of workshop participants thought 
that ‘digital communications and supply chain 
innovations were definitely appropriate for 
agroecology, with the remainder believing they were 
appropriate under certain conditions. 

Similarly, 60% of participants thought that other 
types of digital technology – for example crop 
management software, soil testing, remote sensing 
– were definitely appropriate.

Robotics, participants felt, held a lot of promise – 
90% believed they were either definitely appropriate 
or appropriate under certain conditions. Though 
in our workshops, CSAs and small market gardens 
seemed to have less real use for robotics and high-
tech machinery than those working on larger farms.

This category provoked a great deal of discussion, 
particularly concerning weeding robots (most 
growers were interested if they were small and 
cheap enough, although there were wider concerns 
about the devaluing of agricultural labour in the 
current system) and robotic milking parlours (there 
were positive comments about the purported 
animal welfare benefits, but also concern about 
loss of jobs and loss of connection to the animal 
and these tended to correlate with the size of 
the operation). 

Hydroponic systems also provoked discussion 
and debate, with slightly more participants 
thinking they were definitely inappropriate rather 
than appropriate under certain conditions. Those 
opposed generally cited concerns about inputs 
(including embodied energy and the non-renewable 
resources used for infrastructure), chemicals 
and, most commonly, the loss of the soil as
critical to agroecological – and especially 
organic – systems. 

Those with a more sympathetic view could 
potentially see a role for hydroponics for producing 
fresh produce in an urban environment – although 
the extent to which this could be thought of as 
agroecological was not fully considered. 

“I like to feel like I’m part of an 
international community that’s 
saving the planet” 
Organic Growers Workshop

“The nature of what we need to feed 
ourselves is right there before our eyes, 

there is no reason to mess with it” 
Organic Growers Participant
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A similar view was held by a minority of participants 
in relation to synthetic biology, a broad category 
that includes engineered microbes to create meat 
and dairy and plant analogues or to act as soil 
improvers or biopesticides. 

A few felt there could be a role for it in the food 
system so long as it posed no environmental or 
health threat. Nevertheless, 70% still felt that 
synthetic biology was definitely not agroecologically 
appropriate. 

There was some conversation about whether there 
could be a case for using chemically synthesised 
inputs such as fertilisers or pesticides as a 
transition, or for a one-off case of a particularly 
troublesome weed outbreak, for example. However, 
80% were opposed to it in every case.

Finally, the technology group with the least support 
was gene editing and genetic technologies, with 
85% feeling that these were definitely inappropriate 
in an agroecological system. The main reason given 
was the high risk of unintended consequences – a 
sense that human understanding of genetics was 

too incomplete to predict the full implications of 
this technology. 

Some expressed the view that intervening directly 
at the level of the genome is philosophically 
unacceptable. Others raised the issue of socio-
economic impact and how a lack of affordability 
and accessibility could feed into power imbalances 
within the food system. 

Despite some expressing the alternative view 
that gene editing could be appropriate in some 
circumstances – and one participant arguing 
strongly that gene editing could be helpful for 
harnessing the most useful traits of heritage plant 
and animal varieties – the majority felt that there 
was no need for this technology and instead more 
money should be put into supporting traditional and 
organic breeding programmes. 

Chart 3 - Which Technologies Did Participants Want to Use?
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The answers to these questions form the basic 
criteria for accepting or rejecting certain types 
of agritech.

When considering their criteria for appropriate 
technologies, participants’ thought processes 
and questions fell into three broad categories: the 
practical (questions about the technology itself), 
the philosophical (how it fits with their values and 
ethical approach to farming) and the political (how 
it fits with wider concerns about the kind of food 
system they want). 

We summarise this thinking below, and have 
used it to create a decision-making guide to aid 
other agroecological farmers and growers in the 
assessment of technologies in their systems. This 
can be found in Appendix 1.

We recognise, however, that there are issues which 
need further consideration. Notably, if agroecology 
is place-based and constantly evolving according to 
co-creation, how far can the development of all-
encompassing criteria be taken? 

Reading through the criteria questions, it becomes 
clear that many of the priorities and concerns 
participants had around agritech – issues such as 
control, connection and collaboration – surface 
again and again, asking to be viewed through these 
different lenses.

Furthermore, the importance of respecting 
individual farms’ differing environments, goals and 
autonomy came out strongly in our discussions. 
But how far does this go before the number of 
autonomous outliers disrupt the cohesion of the 
whole? In addition, there will inevitably be tensions 
and trade-offs between some of the themes and 
criteria we have uncovered as they play out in real-
time, real-world situations. We explore these in 
section 4.

Consequently, we have aimed at not being too 
prescriptive with these criteria. As they stand, they 
are intended to help foster thinking and individual 
decision-making. Whether they can be developed 
as overarching principles, codes of practice or 
even standards which can be applied at sector or 
movement levels or beyond remains to be seen. 

The Practical
For most of our farmer and grower participants, the 
first questions they had about a technology were 
practical as they grappled with the question of 
how, if at all, it would fit on their farm. Many were 
keen to ascertain whether the technology would 
actually work for them, and whether it would make 
a tangible positive impact on their farms.

Is it needed?
The question of necessity is both broad and narrow. 

“Appropriate isn’t static – it’s fluid 
according to the circumstances 

and the times”
Community Supported Agriculture Workshop

“I think there’s a danger of using 
sophisticated technologies like genetic 
engineering to solve problems that 
aren’t really problems” 
Pasture for Life Workshop

Over the course of the two sets of in-depth workshops, three conference 
sessions and two surveys, we collected a great deal of information on what 
farmers and growers think are the most important questions to ask when 
assessing whether a technology is appropriate to an agroecological system.
The answers to these questions form the basic criteria for accepting or 
rejecting certain types of agritech. 

PRACTICAL, PHILOSOPHICAL 
AND POLITICAL
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There is no “one-size-fits-all” in farming. By 
connecting to the purpose and values behind the 
decision to farm agroecologically, an agroecological 
practitioner will be better able to work out whether 
or not a given technology will help move them 
towards these goals. Awareness of this may also 
help in managing trade-offs.

Another jumping-off point for several participants 
was whether the technology was solving a real 
problem, improving farmers’ lives, improving the 
quality of their production system and its output, or 
bringing environmental and biodiversity benefits to 
the surrounding ecosystem.

Need and utility were seen as key. Many expressed 
the view that they had no interest in technology 
ideas that were, as one participant put it, “just 
looking for a market”.

There was support for the view that to ensure 
technology is responding to an actual need 
developers should engage with farmers in 
co-design collaboration from the very beginning. 
The idea that procedures should be in place to 
ensure ongoing monitoring of the impact of the 

technology and a plan to withdraw it if needed, 
was also generally supported.

Several participants argued that plenty of 
appropriate technology already exists, but is not 
promoted as vigorously as new technologies coming 
from big businesses. They believed technologies 
they were already using could be improved and built 
on – for example more durable polytunnel covers – 
and this would help meet sustainability goals more 
quickly, without the need for high-tech alternatives 
(see Chart 2, p.17). Some expressed a desire to see 
more research to validate these traditional and low-
tech alternatives. 

Overall there was a feeling that the continuing 
emphasis on new technology and innovation can 
distract people (including scientists, funders, 
researchers, practitioners and advisers) from the 
real issues to do with resource use, food quality 
and accessibility. 

As an example, several participants held the view 
that reducing food waste along the supply chain 
was fundamental to improving food security and 
reducing pressure on natural resources such as 
land and water. 

Others felt that reducing or stopping altogether the 
burning of fossil fuels was the single most effective 
way to address climate change. As such, seeking 
to reduce methane emissions through gene editing 

Criteria for Technology are Interconnected

“If you’re truly looking at the cost of 
the whole system, you need to look at 
every level. We need to have a proper 

LCA done on these technologies” 
Pasture for Life Workshop
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cattle was seen as a distraction from taking more 
fundamental but necessary steps.

What is its footprint?
Most participants were aware that technological 
interventions come with environmental and social 
costs in addition to their development, production 
and distribution costs and that often society, in 
one way or another, picks up the tab for these. 
Environmental and social costs, therefore, must 
be considered against purported benefits.

There was general understanding of this in relation 
to things like machinery and inputs but possibly 
less in relation to the extent of environmental costs 
of digital technologies (e.g. rare earth minerals and 
the energy use of data centres). 

Several participants felt that the hard sell of 
agritech too often over-emphasised putative 
benefits and failed to make a realistic assessment 
of potential negative impacts and cost. It was seen 
as part of the precautionary ethos of agroecology 
that these costs and benefits should be transparent 
in order to allow potential customers to make 
informed decisions about technology development 
and use. 

Life Cycle Assessment (LCA), a process by which 
these environmental impacts can be quantified, 
was highlighted as one way in which farmers could 
understand more about these factors. 

A recently developed Social Life Cycle Assessment 
(S-LCA) which seeks to measure impacts on factors 
such as work and community was also mentioned. 
End-of-life and recycling concerns were also 
considered to be important. There was agreement 
that if these types of assessments were part of the 
development of all new agritech it would allow for 
an easier, more accurate assessment of 
their appropriateness. 

What might the unintended consequences be?
Avoiding technologies that might do harm to the 
farm, to food quality and the ecosystem was a 
recurring theme throughout many of the group 

discussions. Elements and language consistent 
with the Precautionary Principle and the Organic 
Principle of Care could be discerned, though there 
were few direct references to either of them.

Whereas some aspects of risk assessment might 
be covered in Life Cycle Analysis, a transparent 
assessment of unintended consequences might 
not be since some of these might only become 
apparent after the technology has been in use 
for a while. 

Many participants were aware of these issues – 
possibly in the wake of the ongoing controversies 
over the use of herbicides and insecticides and 
more recent changes in the regulation of genetic 
engineering technologies in the UK. The question of 
the extent of post-release monitoring and the costs 
involved was acknowledged but not addressed. 

Several examples of potential unintended 
consequences came up in the discussions, 
including food safety, environmental, social, 
economic and societal as well as increased 
vulnerability on-farm. 

One example of this vulnerability was the potential 
increase in land values if robotics were to make 
marginal land more productive, and therefore more 
appealing to corporations and large landowners. 
There are several potential twists to this – including 
the further development of carbon credit markets 
– all of which have potential adverse impacts for 
smaller agroecological producers seeking to 
access land. 

It was proposed that information about risks and 
hazards, alongside meaningful information about 
post release environmental and social impacts 
– for instance, whether the potential social risks 
from a new robot were less than the actual harm 
to the business from not being able to find enough 
seasonal workers – would help farmers decide 
whether a technology was right for them.

Is it affordable?
While several participants stated that making 
money was not their main objective, ensuring 
economic viability was a key factor for all. Several 

“I feel like affordability is the elephant 
in the room for any scale other than 
thousands of hectares”
Organic Growers Workshop

“There is no such thing as precision 
pesticides, just as there are no 

‘smart’ bombs. Collateral damage is 
inevitable, doing more damage 

in the long term” 
Survey feedback
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mentioned the responsibilities they had for family 
and employees. The need for fair pay but also, 
regarding technological investments, to get value 
for hard earned money was raised repeatedly. 

All participants found themselves, to a greater or 
lesser extent, in a balancing act between philosophy 
and practicalities. Financial considerations – 
including issues of access to technology and 
machinery but also seed and transplants – were 
the biggest barrier to them being able to farm in 
better alignment with their values. 

Many participants felt that a great deal of modern 
technology was simply too expensive for smaller 
(and even many larger) agroecological farms to 
afford. Here discussions touched on issues of 
appropriateness for scale – including shape and 
size of fields, soil type and ecology. 

But they also involved a degree of complexity 
(including the time and money needed to learn 
new skills and implement new systems) and 
infrastructure requirements such as improved 
connectivity to a wider network, new machinery, 
databases and computing services. 

Invariably, and perhaps inevitably, concerns led to 
a wider-ranging discussion about many aspects 
of the food system, including affordability of food, 
the need for agroecologically produced food and 
farmers to compete with food produced in an 
industrial system that does not account for the true 
costs of production and the planning system that 
makes it difficult for farmers and growers to live on 
or close to the land they work.

Whilst these are issues that trouble the whole of 
the farming community, there is no doubt that, for 
many agroecological producers, these questions 
impact in relatively different and arguably more 
problematic ways due to structures, available 
finance and market factors. Hence, affordability has 
an additional aspect for the agroecological sector 
compared to the conventional farming sector.
 
Does it suit the scale of the farm?
For most participants, technology suited to human-

scale businesses and smaller fields or plots was 
important. One grower spoke of the windy nature of 
their plot, where high hedges and big trees are very 
important for shelter. For them, appropriateness 
often boiled down to whether a particular piece of 
machinery could get through the gateway. 

We also heard different views linked to the size 
of the business. One participant, for example, felt 
that robotic milking parlours were not cost effective 
for farms with only 50 or 60 cows, and that the 
technology “incentivises scale and intensification”. 
Another expressed the view that this was not 
necessarily the case; there are different types of 
robotic systems and some are suited to small scale 
and at any scale can enhance the quality of life for 
livestock and livestock keepers. 

However, scale is not simply a matter of size. Some 
producers who are small run diverse cropping which 
involves periods of intense sowing and harvesting 
activity and, consequently, relatively complex 
marketing and delivering. Many participants rely 
on some form of digital technologies for record 
keeping, data management and marketing. A 
good deal of appreciation was expressed for these 
technologies along with optimism about better 
systems being developed in the future.

There was lingering unease about being reliant 
on large and remote operations. In part, this 
overlaps with concerns over control and losing 
independence. Cooperatively run digital hubs 
that allow small producers to scale up/scale out 
through digital technology were discussed, but 
considerations of the relationship and potential 
imbalance of power between small businesses and 
large corporations were not resolved.

The Philosophical
For most agroecological farmers, growers and 
their supporters, agroecology is more than a set of 
agricultural practices. It is a values-based system, 
in which farmers and producers have made a 

“For me, tech has to be human scale. 
I’m about humans being involved 
in the food system, humans being 
able to access the food system and 
humans being able to access land 
in order to grow food as a dignified 
means of making a living” 
Landworkers’ Alliance Participant

“When we went digital with part of 
our farm shop it made our production 
much more accessible and has been 

an incredible experience” 
Biodynamic Workshop
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conscious decision to reject mainstream industrial 
agriculture in favour of a system that aspires to 
work in a harmonious and symbiotic way for them, 
their land, society and the wider environment. 

Although participants came from different strands 
of agroecology, these values – what might be called 
a land and farm ethos – were shared by most, if 
not all, of those we spoke to. They were expressed 
directly and indirectly throughout our conversations, 
although with varying degrees of emphasis as 
individuals sought to understand and articulate the 
impact that technological choices can and do have 
on farming practices and beliefs.

From these discussions we have drawn the several 
philosophical questions which could be used to 
assess the appropriateness of technologies.

How does it affect farmer autonomy?
Agroecology evolved in the context of farmers’ 
struggles to remain autonomous from agri-
businesses and work towards food sovereignty.63 

In an increasingly volatile world, the importance of 
maintaining sovereignty, agency and self-sufficiency 
was important for participants. When it comes to 
technology, this means questions such as: Does it 
empower or does it replace me? Can it be fixed? 
Does the data ‘harvested’ from my farm belong to 
me – or does it belong to an external company?

The farmers and growers we spoke to wanted to 
use technology as a tool to help them manage their 
land and their businesses, not as a replacement for 
human decision-making and control. 

For example, many were sceptical about software 
that uses algorithms to generate a seeding plan 
with no transparency about how the calculations 
were made. On the other hand, there was much 
more enthusiasm for digital tech that helps them 
understand their land better, enabling them to 
make more informed decisions themselves. 

There was an evident lack of trust that technology 
companies had the interests of farmers at 
heart. Much modern farm machinery running on 

proprietary software, for instance, can no longer 
be fixed by the farmers or a local mechanic. It 
is commonly sold with a maintenance contract, 
which is now an integral part of the manufacturer’s 
business model. As one participant said, “It’s 
effectively farming by subscription.” 

It’s not just machinery that comes with these 
downsides. Digital technology is often also based 
on a subscription model. One farmer who used GPS 
collars for managing grazing noted that they were 
now totally reliant on a tech company – and should 
that company cease trading (a genuine risk with 
so many start-ups on the marketplace), they could 
potentially lose essential data. 

Another, a large producer, said the introduction 
of pallet-stacking robots into their operation has 
replaced a “soul destroying job” and led to more 
consistency in everyday performance. At the same 
time, they felt the system had less resilience and 
back-up compared to when humans operated it. 
They had largely accepted this vulnerability due 
to the benefits the rest of the time, describing “a 
mindset shift away from getting the product out 
at all costs.” 

The impression we were left with was that the 
farmers and growers we spoke to would welcome 
technology that comes with a box of spare parts 
and training on how to maintain and fix it, as well as 
full ownership and control of their data. 

Does it promote knowledge, learning and 
connection?
Throughout the workshops there was a great deal of 
positivity for digital communication platforms that 
connect with other agroecological farmers. 

These were seen as one of the best ways of learning 
about and discussing new farming practices with 
peers. Many participants valued e-newsletters, 
forums and WhatsApp groups for this purpose. This 
learning translated into experimentation, either on 
their own farms, as part of funded schemes such 
as the Innovative Farmers network64 or through 
reading recommended books and scientific papers 
and adjusting their practices accordingly.

“Once you start looking at farming 
differently, the only place you can 
really get advice is peer to peer. It’s 
from other people that are doing it” 
Pasture for Life Workshop

“As soon as you put a complex 
machine onto the farm, the farm 

basically hands over an open cheque 
book to the company that supplies it” 

Pasture for Life Workshop
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Learning from the land was also a recurring theme. 
The idea that technology could bring increased 
understanding and knowledge of the land, to 
support human knowledge and decision-making, 
was, in general, received positively. 

Some participants reported using GPS-based apps 
to assess their fields. Digital tools were viewed as 
a useful way to better understand what was going 
on in their soils and assess the impact of their 
interventions. However, others commented that 
there were few better technologies than welly boots 
to walk the fields and a spade to dig a hole and look 
at and smell the soil.

More generally, acceptance of interconnectedness 
and complexity within ecosystems was seen as 
central to agroecological farming. Whilst technology 
has a tendency to simplify, there was speculation by 
some that AI might lead to tools which would help 
better understand the myriad of interactions and 
connections on their farm. 

Inevitably, this discussion got bigger as it evolved, 
exploring, for instance, the distinction between 
information and knowledge. Drones, virtual reality, 
algorithms and apps that relay and predict what is 
going on in the field provide information but may 
not actually help embed knowledge or facilitate a 
deeper understanding of agricultural practice or 
the natural world. One participant asked if it could 
really replace “sitting in the woods for six months.” 

This isn’t just a romantic notion. The value of farmer 
observation has also been noted in the research 
literature as well. As Thiemann et al suggest65, an 
exaggerated belief in the precision of big data, over 
time “leads to an erosion of checks and balances 
(analogue data, farmer observation etc) on farms.” 

Does it have a positive influence on work?
Meaningful, satisfying and sufficiently remunerated 
work was seen as important, and technology that 
removes this was described as a social harm by 
some participants. Much of the current mainstream 
rhetoric around agritech describes robots that can 
replace human labour as an advantage for farmers. 

However, this idea was challenged by some and 
differences of opinion led to interesting and 
challenging discussions in most of the groups 
and sessions as participants discussed different 
scenarios and possibilities.

Many spoke about the joy of working the land, 
the physical and mental health benefits of getting 
hands in the soil, and the perceived increase in the 
number of people wanting to do meaningful, real-
world work. Others spoke of the difficulty finding 
labour and of the toll that long hours and years of 
manual work took on their bodies and minds.

There are undoubtedly systemic issues here that 
are cultural as well as economic. Some current 
farm businesses are reliant on poorly-paid migrant 
labour. Others rely on family labour (which some 
might regard as indentured servitude but others 
saw as fulfilling fate). Still others use highly skilled 
but not necessarily highly paid local labour. 

There was solid agreement that the value of skilled 
agricultural and horticultural work and experience, 
including that of livestock husbandry, should not be 
underestimated. Consequently, any technological 
addition to an agroecological farm should promote 
and increase the acquisition of skills and enhance 
the joy and pride that can come with this. 

In one of the conference sessions the view was 
put forward, but not explored in depth, that digital 
tools could also help widen access to farming by 
replacing intergenerationally acquired knowledge 
of a farm – not available to new entrants or new 
owners/land managers – with digitally acquired 
information. 

An interesting additional perspective was that 
many participants challenged the mainstream 
narrative that the “speed” that technology claims 
to bring was a positive thing. There was also some 

“I enjoy going to farmers’ markets 
and I like a Slow Food approach with 
conversations about the food. Taking 
tech out of that slows the process 
down, and I enjoy that. Joy is part of 
what I want as a farmer, and I want 
people to have joy in relation to 
their food” 
Food, Farming and Countryside 
Commission Participant

“Weeding is one of my favourite jobs. 
It’s a time when my hands are 

busy, but my brain is free, and it’s 
when I think about a lot of things.

It’s kind of meditative” 
Community Supported Agriculture Workshop
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challenge to the idea that enabling more to be 
done in less time, or faster increases in output was 
always beneficial.

This led to a consideration of slowness as an 
important – but usually unacknowledged – part of 
how several participants farmed. Working within 
seasons, cycles and land rhythms was important. 
One participant said they were still seeing things 
changing on the farm 25 years after they stopped 
applying fertilisers and pesticides. 

There was no doubt among participants that the 
challenges we face are urgent. But prioritising 
speed over other considerations may mean losing 
sight of other values – including humility and 
respect for nature, acceptance of complexity and 
earning knowledge for one’s self. In this respect 
some participants expressed an affinity with 
the ideas of the Slow Food Movement, with its 
emphasis on traditional food culture, connection 
to the land and craft and artisanal skills.

Does it support diversity and complexity?
Enhancing and supporting diversity in the farm’s 
ecosystem are central tenets of agroecology and 
participants were generally critical of technology 
that promoted or required uniformity. Concern 
was expressed that much of the technology now 
available to farmers does not support the principle 
of biodiversity and cannot handle complex systems 
and that this situation is getting worse.

Our discussions provided no answer to the 
conundrum of what drives the desire for uniformity; 
was it, for instance, the available technology, the 
economics of the food system and/or the choices 
consumers make – or all of these things? 

There was, however, general agreement that 
agroecological farmers are swimming against a 
powerful techno current which is getting stronger 
even as less affordable on-farm technology suitable 
for smaller scale and diverse comes on stream.
 
Several examples were discussed. One, which 
arose as feedback from a workshop, is especially 

illustrative. Many growers, including small and 
medium size ones, use transplants for certain crops 
(rather than growing directly for seed in situ). 

When large numbers of plants are involved and 
labour is limited, transplanting machinery is used 
which requires the plant roots to be embedded in 
blocks or “cells” of compost. As the machinery has 
been developed for greater speed and planting 
precision, it has become less tolerant of variation in 
the quality of compost. Thus  today, despite a strong 
desire amongst agroecological growers to end the 
(environmentally damaging) use of peat, it is very 
difficult to find peat-free compost that works well 
with transplant machinery. 

Participants speculated that it ought to be possible 
to develop agritech that prioritises diverse 
production systems, whether cropping or livestock, 
through all phases of the cycle – including 
harvesting and storage. This highlighted the need 
for co-creation between producers and developers 
and a financial environment that encourages whole 
system, ecological innovation. 

Does it build community? 
Across all the various strands, many participants 
viewed themselves as part of a ‘community’ – either 
locally or in the non-local sense as in an organic 
community, grower community, agroecological 
community or citizen community – and were 
keen to understand how any technology under 
consideration would affect these communities. 

One grower spoke of the stakeholders of the farm 
as being not only those working on the farm, but 
everyone who lives around it and the people who 
will eat the food. In other sessions nature was 
raised as an often ignored ‘stakeholder’. 

Participants generally supported the view that for 
a technology to be agroecologically appropriate, 
it should positively impact this network of 
relationships. 

It was suggested that “shareability” between 
multiple producers was a desirable feature for 

“People are more flexible than 
machines on the farm. We’ve got 
lots of different enterprises going 
on and I’d rather invest in people 
than machinery”
Biodynamic Participant

“I think in agroecological systems, 
we should embrace complexity. 

And if technology is trying to make 
them less complex, the likelihood is 

they’re not going to work” 
Pasture for Life Workshop



27

appropriate technology. This, in part, was a matter 
of organisation between individual producers, but 
design features enabling ease of assembly and 
transportability could make this easier. 

Where technology has a software element to it, 
a multiple user profile facility for easy switching 
between farms and businesses would also be 
beneficial. Participants thought that these features 
might help address reservations about affordability, 
as well as concerns about natural resource use and 
negative environmental impacts. 

Many participants felt that online platforms that 
link producers and customers were amongst the 
most promising technological developments. One 
explained that they did not have an easy market 
locally and communication through social media 
allowed them to tell their story and grow their 
customer base. This, along with facilitating a quick 
delivery service to any address in the UK, meant 
that they had been able to expand their business. 

However, some concern was expressed about the 
potential loss of the in-person connections that 
are possible across and around the stalls of local 
markets. It is a question outside the scope of 
this report, but it does speak to the broad notion 
that there are trade-offs between various goals, 
activities and/or businesses grouped under the 
‘alternative’ or ‘agroecological’ umbrella. 

It was also interesting to note that the same 
concerns about ownership of data, corporate 
control versus open sourcing and environmental 
impact of energy, water and materials used – 
which were so apparent in discussions about 
digital technologies used in the field – did not 
surface when the same kind of technology was 
being used for communications or mobile phone 
controlled apps. 

This was instructive in relation to trade-offs and 
the relative balance of risk/harm and benefit at 
different points. 

What is its intrinsic nature? 
The promise of agritech, indeed all technological 
innovation, is that it will transform our world. 
Indeed, throughout history we have used technology 
to change the world to better suit human needs 
and desires.

All technologies – being the results of human 
thinking and morality – come preloaded with their 
own set of values, which we use to define the 
‘world’ as well as the ‘change’. How these innate 
values can influence individual users and the wider 
community or environment of users can be difficult 
to predict.

Changing the world, after all, is not an exact science. 
It can come with unexpected benefits but also 
unexpected costs and risks. These benefits, costs 
and risks don’t fall evenly across society but instead 
are experienced differently in different social groups 
and different geographies at different times.

Some of our discussions touched on, but did not 
explore in depth, whether certain technologies – 
such as AI and data ‘harvesting’ – can only function 
or even exist in a centralised context which is not 
conducive to transparency and oversight. If so, does 
this make them intrinsically incompatible with the 
values and aspirations of agroecology? 

The intrinsic nature of certain technological tools 
presents a genuine challenge for agroecological 
transition. For instance, what are the circumstances 
(if any) in which the agroecological movement might 
consider forgoing short-term benefit at one level – 
e.g. on farm – to secure potential long-term system 
transformation? (see also, What does it demand of 
society, p.28) 

“I ask myself the question, does it 
benefit the farm? Does it benefit the 
people who are gathering the data 
and handling the data? And is that 
an equitable and fair sharing of the 
benefits of it? And if it’s not then it’s 
not in the interests of the producer” 
Pasture for Life Workshop

“I think the application of genetic 
technology is a slippery slope 
down which the positives can 

be very quick to achieve but the 
negatives, in the longer term, can 
be quite damaging in terms of the 
sustainability of our food systems 

as they become more homogenised 
and less resilient, more fragile, and 

more technology-dependent” 
Future Farming Workshop
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The Political
Examining and challenging dominant power 
structures is an inherent part of agroecology and 
was a theme that came through strongly in our 
workshops. For most participants, agroecologically 
appropriate technology was synonymous with 
democratic processes that support the creation 
of a food system based on fairness, justice 
and sustainability.

For many this implied technologies designed in a 
participatory manner, which give the farm and the 
farmer more ownership and control, and which seek 
to contribute to public benefit. 

Who benefits?
Overall, participants expressed the view that 
technology was only of interest to them if it, first 
and foremost, benefits them and their community. 
They wanted transparency about the full costs, 
about what data is being collected and for whose or 
what purposes.

There was scepticism about the intentions 
underpinning claims about new technologies – 
and, therefore, reliable (as opposed to hyped) 
information about the company that developed the 
product was also seen as important.

Paired with this scepticism was an enthusiasm 
for technology that demonstrates genuine 
transparency and democratic values and which can 
help them become better agroecological farmers. 
 
Was it made collaboratively?
Most of the farmers and growers we spoke to felt 
that technology development should encourage 
a culture of participatory learning and creativity, 
which can be very empowering.

An example that came up several times during 
our workshops was Farm Hack66, a community of 
farmers who make and share their own tools, at 

online and in-person meet-ups. One participant 
gave an example of learning about an automated 
irrigation set-up using a microchip processor, which 
could be built for around £15. Sometimes this kind 
of ‘frugal innovation’67 is all that is required.

Who owns and controls it?
Questions of ownership, of both the product and 
the data, were common. Concerns were raised in 
most sessions about corporate control, patents 
and intellectual property rights (IPR) and the 
implications for farm businesses that wish to own 
their own data or repair or modify their 
own machinery. 

There was support for community-ownership and
 a sense that through collective wisdom the 
community was in the best position to reflect, 
iterate, develop and adapt, in a way that meets 
its own needs.

Although it was also noted that data collection could 
be useful to help build the case for agroecology, 
there was a marked preference for open-source 
technology that allows for farmer or community 
ownership of data. However, the feasibility and 
steps to bring this about were beyond the scope of 
an already large and varied discussion. 

What does it demand of society?
Technology does not exist in its own bubble. The 
adoption of a new technology often comes with or 
leads to profound changes that can ripple through 
other parts of society. These are often unforeseen 
and can be fundamental. 

“I think there is a big danger that 
farmers will end up on leases 
for machines they don’t own, 
with centrally controlled digital 
platforms. That could easily 
represent a massive concentration 
of power, ownership and control 
in the food system. But, equally, 
an open-source community might 
develop the technology and all be 
freely available open-source code, 
and then I might be able to weld up 
my own robot and download the 
free software” 
Organic Growers Workshop

“I suppose the fundamental principles 
of what would be appropriate in my 
mind is that it is farmer controlled 
and sovereign – so not software 

or technology that has to be paid 
for to a company, but  open source 

or transparent to the farmer, the 
landowner and the consumer” 

Landworkers’ Alliance Workshop



The internal combustion engine, for example, 
brought mass mobility and the rise of the global 
marketplace. But the societal trade-off has been 
significant – changes to our landscape and the 
environment through the building of countless 
roads and the way cities are designed and built 
to prioritise vehicles over pedestrians. It has 
contributed to global air pollution and the poor 
health associated with this, as well as increasing 
resource and energy consumption and the 
acceleration of climate change. 

In farming, the development and utilisation of 
commodity crops like soya and maize has produced 
a plentiful supply of foods at reasonable prices, 
but it has also enabled industrialised production 
of livestock, vast soil-degrading monocultures 
requiring higher inputs of fertilisers and pesticides 
and the development of highly processed foods 
with all the environmental and health impacts and 
changes in food culture that have followed.

New technology also demands the adoption of new 
mindsets – for example, robots are better than farm 
workers or lab-cultivated meat is better than meat 
from animals – that have implications for how we 
think about work and about the environment, how 
we spend our money, what crops we grow and what 
food we eat.

Many participants were only beginning to grapple 
with how far-reaching the technological choices 
made by farmers in general and the agroecological 
movement in particular.

“The term agroecology has important 
social objectives, and that’s the only 

basis on which we should use the term” 
Organic Farmers Workshop
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THE BALANCING ACT

However, it also appeared that those values and 
worldviews can be specific to time and place 
and, therefore, flexibly applied according to 
circumstance.

This raises questions about just how elastic 
these values are and in which contexts and 
circumstances. For instnace; how much 
transparency is needed to ensure that the specific 
doesn’t turn into a veneered generalisation and can 
there be such a thing as principled pragmatism? 

This balancing act was recognised in a recent 
proposed ‘Agroecology Assessment Framework’68 
drawn up by an international coalition of civil 
society organisations (CSOs) and non-governmental 
organisations (NGOs), farmer and research 
groups, philanthropists and development agencies 
known as the Agroecology Coalition. Using the 
UN’s High Level Panel of Experts’ 13 principles 
of agroecology (see Appendix 2), the framework 
seeks to assess projects and initiatives for their 
degree of agroecological integration – or their 
“agroecologicalness” – with a wide range of metrics 
that go beyond purely economic. 

It evaluates the alignment of a project or 
initiative with each of the principles using two 
“value statements” – one describing a strong 
alignment with the principle, the other describing 
a lack of alignment, as well as a list of examples 
and indicators of what contributes to the 
implementation of the principle. It also includes an 
indication of the circumstances under which some 
principles may not be relevant, as well as red flags. 
In this way it allows for more general comparisons 
as well as local contextualisation of each principle.

We did not refer to this framework (or other 
attempts at basic criteria, such as the work by 
Clément and Ajena,69  which also used the 13 
agroecological principles as a foundation for 
decision-making) during the workshops. Yet we 
found a noticeable degree of similarity to that 
thinking emerged within our own discussions. 

However, this project is rooted in UK conditions and 
the situation and perceptions of UK farmers and 
growers seeking to make a living. Our identification 
of core principles and criteria (in section 3) and the 
framework recommendations for agritech policy (in 
section 6), emerges from this context. 

It may, therefore, align with that in other territories 
but, equally, it may differ from “agroecologicalness” 
in other locations and/or from the more global 
perspective of international or coalition based civil 
society organisations. 

This especially may be the case when considering 
values, red lines, standards and regulation and the 
trade-offs between them.

Is technology values-neutral?
A great deal of narrative around modern agritech 
is predicated on the fact that technology is not 
inherently good or bad; rather, it is how it is used 

“What’s appropriate for one 
environment may not be appropriate 
for another – each farm has different 
needs and it is not possible to 
create a blueprint.” 
Food, Farming and Countryside 
Commission Workshop

Determining whether a specific technology is appropriate to agroecology 
is a complex and multifaceted process. During our workshops we sought 
participants’ views on the use of specific technology applications – what 
they use and the appropriateness of what they might like to use. As the 
project came to a close it seemed evident that values and world views are a 
key part of the decision-making process for agroecological practitioners. 
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that dictates its ethical value. However, this 
presumed neutrality of technology has always 
been questioned and the debate – which has a 
potent political edge – has never been resolved. 
Technologies of all kinds have become an 
intrinsic part of our daily lives and we rarely stop 
to think about the philosophies and worldviews 
underpinning their very existence. 

The economist and philosopher EF Schumacher, 
credited with developing the idea of ‘appropriate’ or 
‘intermediate technology’ (a middle path between 
high tech and low tech), dismissed the notion of 
values-neutral technology decades ago: 

“People still say: it is not the technology: it is the 
‘system’. Maybe a particular ‘system’ gave birth 
to this technology: but now it stares us in the 
face that the system we have is the product, the 
inevitable product, of the technology.”70

In his ground-breaking book Small is Beautiful, 
Schumacher, who later became President of the 
Soil Association, set out his ideas for a “technology 
with a human face” arguing that technology is 
far from neutral and values free and further that, 
unlike in nature:

“Technology recognises no self-limiting principle 
– in terms, for instance, of size, speed, or 
violence. It therefore does not possess the 
virtues of being self-balancing, self-adjusting, 
and self-cleansing… In the subtle system of 
nature, technology, and in particular the super-
technology of the modern world, acts like a 
foreign body, and there are now numerous signs 
of rejection.”71

Schumacher envisioned intermediate or appropriate 
technology as an alternative path for development 
for what were then called “undeveloped countries”
But the concept is equally applicable for anyone 
seeking a more selective, values-based and 
mindful use of technology. 

In the same way that technology developed in and 
for the minority of high-income countries might 
be inappropriate for the majority of low-income 
countries, technology developed in and for large 
industrial systems may well be inappropriate for 
smaller scale agroecological systems.

Part of our intention for this project was to highlight 
and challenge this values-neutral narrative as well 

as to understand if it reflected the views of UK 
agroecological farmers and growers.

What we found was a diverse set of opinions. Some 
did, indeed, feel that no technology was inherently 
bad and that how technology was used was the 
important thing. Taking a global view, for example, 
it was suggested that the use of a robot weeder 
is appropriate in Argentina with its low population 
and large, low labour input systems, but not in 
Bangladesh with its small-scale farms and few other 
opportunities for employment. 

However, others rejected the idea of values-neutral 
technology, suggesting that even when these values 
are not obvious or made explicit, they nevertheless 
exist and often centred on recurring themes of 
power, control and ownership. 

Participants expressed frustration at how difficult 
it was to find unbiased information about agritech. 
Some felt that the hard-sell, with its unyielding 
narrative of benefits and positivity can skew 
decision-making, or cause an individual to mistrust 
their own knowledge, observation and instincts. 
Measuring everything because technology allows, 
and even encourages it, was viewed as a trap akin 
to the old saying "knowing the price of everything 
and the value of nothing".

Farmer well-being also came through strongly in our 
discussions. It is widely presumed that the adoption 
of new technology will automatically improve well-
being. But the measurement of farmer well-being 
is generally narrow – predicated on increased 
productivity and, therefore, income.72 

Apart from the fact that neither productivity nor 
increased income can be guaranteed by the 
adoption of new technology, this presumption 
ignores important farmer and grower values, such 

“Perhaps one of the key aspects 
of agroecology as far as I’m 
concerned is the human aspect of 
the people working in farming, or 
the relationships with those who are 
consuming food. The technologies 
we use need to reinforce that 
culture rather than the technology 
shaping the culture” 
Wales Real Food and Farming 
Conference Participant
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as happiness or joy, satisfaction in one’s work and 
life, a sense of community and agency. Agricultural 
technology could have a mixed or even negative 
effect on these aspects of well-being, depending 
on the type of technology and its compatibility with 
farmers’ worldviews and agricultural practices.

A re-definition of what constitutes success in 
farming, technology and food is perhaps required, 
with assessments made by a broader range 
of people, especially agroecological farmers 
themselves, as well as environmentalists, 
consumers and citizens’ groups. The criteria 
questions in section 3 – which, in essence, are 
asking: Does this technology support the actions 
necessary to move forward in a fair, healthy, 
sustainable way? are a useful basis for this.

There are trade-offs, so should there 
be red lines?
Finding consensus, like almost every decision in 
life, involves some compromises and trade-offs. 
When the decision lies within a system as broad 
and complex as the food system, understanding 
and managing these trade-offs can be a daunting.

Openness and transparency are a prerequisite, 
but the industrial farming and food system has 
rarely been transparent about its trade-offs. Since 
the Green Revolution, policies and innovations have 
traded social and environmental harms for yield 
and productivity. Research and metrics to assess 
the performance of newer farm-level interventions 
follow the same pattern,73 leading to an innovation 
and funding landscape that is hard to change.

In recent years, as awareness of the hidden costs 
of farming and food has grown, there has been 
a recognition of the need for a methodology “to 
systematically assess synergies and trade-offs”74 
in agricultural interventions, including technology.

Our discussions highlighted several different 
categories of trade-offs that can arise when 
considering agroecologically appropriate technology:

 � Economic How much financial burden would 
farmers be able/willing to accept for a new 
technology? How long will it take to pay back? 
Would there be financial risk to not adopting 

       the technology?

 � Time/energy/quality of life Many of our 
growers spoke of the burden of weeding – so 
would they reject the idea of a robot weeder if 
it is owned by a large corporation and ties them 
into a maintenance contract, rather than the 
community-owned, open-source ideal 

       of agroecology?

 � Health Would the answer to the above change 
if health was at risk? And where do questions of 
mental health fit in?

 � Food quality Most participants valued growing 
nutritious food. Would they accept a technology 
that reduced workload or improved profit if it 
had a negative impact on this?

 � Environment What level of harm to the 
environment is acceptable? Can it be mitigated 
by regeneration elsewhere? How can we 
balance different environmental harms against 
each other, especially when “facts” are 
contradictory, hard to measure or hard to find. 
For example, is the harm caused by glyphosate 
application greater than the harm caused 

       by ploughing?

 � Animal welfare Where is the level of tolerance 
for negative impacts on animal welfare? How 
can we assess risk vs benefit in this area? Many 
spoke of potential animal welfare risks of gene 
editing animals, for example, though a few 
perceived some benefits. 

 � Societal/cultural How does technology affect 
local food culture? Many spoke of negative 
impacts of more technology meaning less 
person-to-person interaction, as well as the 
loss of slowness. However, technology can also 
connect producers to customers, new and old. 

Discussions also revealed that the needs of the 
agroecological movement can conflict with the 
needs of the farm. 

“I don’t consciously think about what’s 
good for the movement. Now, that may 

be something that I’m overlooking, 
and that may be a thought that I need 

to think about differently. But I’m 
very much focused on what’s right 

for the farm, for the producer, for the 
community that farm is part of and

for the environment that farm 
forms and is part of” 

Future Farming Participant
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For example, the movement may benefit from all 
the agroecological producers in one area signing 
up to a cooperatively owned online food hub to give 
customers the best experience possible and ensure 
cooperation, but it may not work for the farm to 
orient their production schedule in that way. 

For many, when push came to shove, the needs 
of the farm took precedence over the needs of 
the movement. Day-to-day practicalities, as well 
as exceptional circumstances affected the weight 
that personal values had on decision-making. A 
message we heard frequently was the importance 
of individual farms’ goals and contexts. Therefore, 
individual farmers and growers may well draw lines 
and see trade-offs differently to others.

From this perspective, the decision about what 
trade-offs to accept is a very personal one. This 
does not mean that participants felt values were 
unimportant. Far from it. There was consistent 
recognition that when considering how values 
intersect with technology, it’s not just end-users’ 
values that count. The values that shape technology 
are also important. 

This is why, rather than defining concrete criteria, 
we have sought instead to provide some clarity 
as to the different factors at play when weighing 
up the appropriateness of a technology within 
an agroecological system. Once the impacts are 
understood, individual farmers and growers can 
then decide what trade-offs are right for their 
particular context.

However, farmers do not exist within their own 
individual bubbles. All farmers operate in a 
market; and agroecological farmers identify, and 
seek to be identified, as adherents to a values-
based production system. The nature of that 
system and its management are what people 
who buy agroecological food are buying-in to. An 
‘agroecological’ potato – whether it is certified 
as part of an organic or biodynamic system or 
not – is not just a potato; it is an entire production 
and values system. This does, however, raise 
the question of “red lines” – that which is non-
negotiable and non-tradable. 

The use of genetically engineered seed or livestock, 
for instance, cannot be in the sole remit of an 
organic or biodynamic farmer because other 
farmers and customers perceive this to be a “red 
line” which is counter to their values and would not 
expect or countenance its use.

Historically, these “red lines” have been clear and 
barely worth mentioning because they have been 
part of the bedrock of beliefs espoused by those in 
the organic and agroecological movement. 

But technology and, indeed, social relationships 
are becoming more complex and nuanced. 
Whereas, not so long ago agroecological and 
organic production out of soil would never have 
been contemplated, now new approaches, 
technologies and needs have emerged that 
challenge that certainty.

Social and economic structural changes are 
another challenge. In reality, there have always 
been some assumed and often unspoken red 
lines within organic, biodynamic and much of the 
agroecological movement. 

A combination of the growth in these movements 
alongside technology and socio-economic change 
raises questions about whether these assumed 
and unspoken approaches should be questioned. 

Should there be codes and standards?
In an innovation culture, which embraces concepts 
such as “fail fast, fail often” and where launch-
first-ask-questions-later is the guiding principle, 
the development of standards is seen as petty 
and Luddite. Governments and many technology 
developers regard the application of standards 
and/or the acknowledgement of boundaries as 
stifling for innovation. 

In fact, standards are not simply constraining 
factors. They facilitate important feedback and 
insight into the shortcomings of any system and 
information on how to correct those shortcomings.

The presumption that innovation should never be 
inhibited is remarkably hubristic, especially when 
set alongside claims that a particular technology is 
transformative. In relation to this it is interesting to 

“Data is one trade-off I am happy 
to live with. But when it comes 

to animal welfare, it is difficult to 
accept any kind of trade-off”

Organic Farmers Workshop

“Even some of the low-tech things 
have issues around standards” 
Pasture for Life Workshop
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observe the rise of groups positively embracing the 
name ‘Luddite’, so often intended as an insult, not 
because they reject technology but because they 
have questions about what technology displaces 
and whether it will actually make things better. 

Now, as historically, the goal isn’t to indiscriminately 
‘smash the machine’ but to target those 
technologies that deify progress at the expense 
of human dignity and autonomy. Thus modern 
Luddites, for example, are pressing developers to 
understand how AI might be used to replace human 
jobs, ingenuity and connection.75 

There are no minimum scientific, environmental 
or ethical standards that agri-innovations must 
meet and there is no body set up to evaluate the 
appropriateness, effectiveness and impact of 
agritech. At the same time there is no consistent 
evidence to suggest that standards or regulations 
interfere with innovation. 

A recurring theme in our discussions was that 
some technologies could be useful under certain 
conditions and in certain contexts. Agritech 
developers, however, are under no real obligation 
to consider conditions or contexts. 

Yet, without minimum mandatory standards for 
things like data harvesting or AI, it could be argued 
we risk investing in and deploying technologies that 
could be “unreliable, disproportionate, or simply 
unsuitable to the task at hand”.76

There is good reason to suggest that technology 
without boundaries or limits is irresponsible, even 
given the urgency of the challenges that society 
faces, because of the way it can divert attention 
and investment away from other simpler, cheaper 
and more immediately implementable solutions. 
Most of the farmers and growers we spoke to 
believed that tech developers had a responsibility 

to consider the appropriateness and consequences 
of their innovations – and that this should 
involve farmers and growers at the earliest 
possible opportunity, preferably at or before the 
development stage (see What Developers Should 
Do, p.39).

The diversity of approaches under the broader 
agroecological umbrella adds an interesting extra 
dynamic to the standards discussion. 

Several of these do have production and processing 
standards. Certified organic and biodynamic are 
both guided by mandatory – and, in most parts 
of the world, legally based – standards. Failure to 
meet these can result in loss of certification. 
Both share similar aims and ideals, although 
biodynamic encompasses a metaphysical and 
spiritual dimension which is not explicit in organic 
concepts and not present in contemporary 
organic standards. 

Similarly, Pasture for Life farmers must meet 
mandatory standards to gain certification, although 
these are subject to contractual agreement rather 
than mandated in law. 

Attempts have also been made to create a basic set 
of principles for regenerative farming,77 and some 
organisations in the US have established standards 
on the same contractual, non-legal basis as the 
Pasture For Life approach. 

But for the most part, regenerative farming is not 
bound by any rules, there is no oversight or penalty 
if a regenerative farmer either ignores those 
principles or fails to live up to them. 

Agroecology does not have mandatory standards 
but relies instead on variously declared and 

“The more you try to pin down 
exactly what you mean and put that 

in the standards, the more messy and 
complicated it gets. Whereas if you 

have a slightly, not necessarily 
vaguer, but more basic set of 

principles, you can always 
communicate to your customers or 
anyone else, how you are farming”

Organic Growers Workshop

“Personally I’ve kind of bought into 
that idea as soon as I switch on my 
phone or my computer, somebody, 
somewhere is collecting data about 
me. For me, the positives of being able 
to create local markets, create better 
logistics, fill gaps where they’re 
needed by someone that’s got surplus, 
reduce food waste and food miles, get 
rid of food deserts and tell our story 
locally outweigh the risks.”
Nature Friendly Farmers Network Participant



published principles which can be unevenly 
interpreted and implemented in practice. 

As an agrarian movement, agroecology is rooted 
in values shared by the organic and biodynamic 
movements. However, the food sovereignty aspects 
of agroecology go further and constitute an 
international social movement built on a values 
system that represents a major transformation 
of social, economic and political relationships 
concerning access and use of land and natural 
resources in the food system. 

While organic and biodynamic certification describe 
categories of permissible and non-permissible 
inputs and have associated certification for 
some permitted products, these do not address 
technology use – other than genetic engineering 
technology – and they do not have any published 
criteria for assessing them. Nor do any of the other 
strands of agroecology, including the agroecological 
food sovereignty/social movement.

It was suggested in one workshop that it is difficult 
to see how the integrity of agroecology can be 
protected from inappropriate technology and the 
threat to its underlying values in the absence of 
codified consensus in the form of standards or 
robust codes of practice. 

How to do this was raised but not resolved by our 
discussions beyond general acknowledgement 
and appreciation of its relevance to the process of 
identifying criteria around which consensus might 
be built.

35



36

FRAMEWORK AND 
RECOMENDATIONS

Almost any enterprise can ‘thrive’ – at least for a 
while – in an unregulated environment with low 
standards, little or no foresight or regard for context 
or societal values. The participants in this project 
were, for the most part, looking for something with 
greater long-term potential.

A strong thread running through all the workshops 
was participants’ sense of pride about what they 
were doing and how that contributes to equitable, 
sustainable farming practices now and in the 
future. This does not preclude the use of 
technology but it does suggest the need for 
a framework built around considerations of 
agroecology, politics and policies and the culture 
and practice of agritech development. 

Our in-depth discussions revealed much about UK 
agroecological farmers’ attitudes to agritech and 
showed a good deal of overlap and some areas 
of disagreement and strengths and weaknesses 
in knowledge and awareness. They also identified 
many questions and much that needs resolving. 
But within this there were hints of ways forward, 
ideas for action and a framework for the process of 
development, evaluation and implementation.

What the agroecology movement should do
While it’s tempting to start with what the 
government and developers are getting wrong and 
what they need to do better, there are several good 
reasons to consider, first, what the agroecological 
movement in the UK can and should do to 
strengthen its position in relation to agritech. 

We start here, primarily because, whilst agroecology 
is often affected by changes being made by others 
and by levers, structures and timescales controlled 

by others, there are some key steps that can be 
taken by the agroecological movement or sector, by 
and for itself. Indeed, we would argue that taking 
charge of the agenda is an essential prerequisite to 
bringing about meaningful change in politics, policy 
and technology development.

The building blocks already exist. The land and 
farming ethos of agroecology encompasses 
agriculture, relationship of production to land and 
ecosystem/environment and food (collectively 
a land and farming ethos). Fairness within the 
farming and food system domestically and 
internationally and intergenerational fairness and 
stewardship (collectively a fairness ethos) is also 
key. So too is social, ecological and environmental 
equity (an equitable sustainability ethos).

Our discussions uncovered a great deal of 
agreement between the different strands but also 
some lack of clarity and even disconnect, indirectly 
or by implication, in these values. This disconnect 
seemed less related to values than to differing 
priorities and dynamics in operation at farm, 
business, sector, supply chain and market levels.

Frequently, discussions about the acceptability 
of some techniques were qualified by the words 
“under some circumstances”. We did not have the 
space to pursue what these circumstances might 
be, how long they might last or how widespread 
they have to be – i.e. farm, supply chain, market, 
policy, regulation – but it is likely they also differ 
considerably within and between these levels.

Given this, “under some circumstances” needs 
to have a consistent definition and application at 
movement, sector and market levels. Likewise, the 

It can’t be said often enough: to question the trajectory of technological 
development in agriculture is not ‘anti-technology’. Instead, it is a frank 
acknowledgement of the realities of farming, the social, economic and 
environmental impacts of technology and an exploration of the aims and 
values that lie behind the development of new agritech.
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handy get-out clause, “on a case-by-case basis” – 
which is both valid and necessary – still needs a 
similar degree of clarity.

When these issues are raised, the phrase “the need 
for good governance” often crops up. It is usually 
used by organisations, think-tanks, policy-makers 
and politicians rather than individual practitioners 
(e.g. farmers and small businesses). Consequently, 
there is a great deal of literature about it.

The problem is that “good governance” varies 
according to context and circumstance. In the 
case of agroecological values, for example, good 
governance in respect of technology applied to 
agriculture and land domestically, might be far from 
“good” in terms of international or intergenerational 
fairness and wholly inappropriate for long term, 
equitable transformation. 

We suggest it is critical for the agroecological 
movement and sector to work together in an agreed 
formal structure to address these issues and 
create a transparent framework and protocols for 
identifying agroecologically appropriate technology.

This involves identifying red lines and trade-offs, as 
well as resolving disconnects and conflicts between 
the different strands. It might well require standards 
or agreed codes of practice to achieve this. 

The practical, philosophical and political questions 
gleaned from the workshops and our decision-
making guide for individual farmers and growers 
could serve as a starting point for this.

What policymakers should do
The prevailing political and commercial drivers of 
the science, technology and innovation agenda set 
the direction and shape of agritech development. 
These are rooted in existing structures and leverage 
points which are often at odds with challenging 
values-based questions such as:

 � Who is responsible for ensuring that new 
technologies are developed and deployed in a 
way that benefits the whole of society and how 
can this responsibility be enforced? 

 � How will the risks and benefits be distributed? 
How can they be defined and measured?

 � How can we ensure that the policy framework 
for new technologies is flexible enough to 

accommodate rapidly evolving technological 
developments, while still providing appropriate 
safeguards to protect public safety and 
security?

 � What role should the public play in influencing 
policy around new technologies, and how can 
we ensure that their voices and concerns are 
heard and accounted for?

 � Who is in control, who is taking part and who 
will take responsibility if things go wrong?

 � Are the motivations of developers transparent 
and in the public interest?

These questions are important because they 
can help ensure that the approach to new and 
disruptive technologies is effective, equitable and 
responsive to the needs and concerns of 
all stakeholders. 

They resonated with participants and were 
expressed in various ways – including when 
commercial and practical aspects of agriculture 
were being considered – throughout our 
discussions. 

Consequently, we take the view that, all 
organisations, agencies and individuals who 
believe in a society- and citizen-first approach to 
innovation and technology, should take all possible 
steps to ensure that governments and technology 
developers embed these considerations and 
questions in the policy framework of all technology.

This would prevent society from being locked into 
a cycle governed by innovation for its own sake 
or for narrow economic gain. It would encourage 
an innovation culture which is responsive to 
public needs; one that recognises costs as well as 
opportunities, complexity as well as the unknowns 
and acknowledges boundaries, limits and trade-
offs, and which can be comprehensively evaluated. 

“When people talk about the vast 
possibilities of the digital future, 
I would like to sit them down and 
say so what? What problem are you 
trying to solve here? The test I’d like 
to apply is, how is this helping us 
to improve the world?” 
Organic Farmers Workshop
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We recognise that a great deal of work has 
already been done on what a framework governing 
responsible innovation could look like.78 This project 
aims to compliment, rather than override that work.

Through our workshops and surveys participants 
offered several thoughts about how the 
government and public sector could help ensure 
agroecologically appropriate technology. We have 
condensed these into five key asks aimed at 
ensuring that future innovation supports rather 
than supplants agroecology. 

1) Produce a coherent plan and joined up policies 
for food, farming and land use that places 
agroecological systems on an equitable footing 
relative to conventional and high-tech farming.

We are certainly not the first to ask for this. 
However, without coordinated policies we lose the 
ability to create any meaningful long-term change 
in the face of emerging challenges. Through sheer 
inertia, conventional high-input industrial farming 
will simply carry on, whereas agroecological 
alternatives which support food security, resilience, 
social equity and better ecological management, 
will be deeply damaged.

Governments should, therefore, create an 
environment and culture that allows for technology 
that is appropriate for agroecological systems of all 
types and sizes to be developed and implemented 
in a consistent and coherent way.

2) The approach to technological innovation in 
agriculture should be based on a “whole system” 
approach, building on – not destroying or by-
passing – farm ecosystem management. 

A common and frequently expressed view in our 
discussions was that the government’s agritech 
policies prioritised technofixes over a whole systems 
approach to understanding and solving agricultural 

challenges. Instead, policies should support a 
diversity of approaches and give credence – and, 
where needed, financial support – to those aspects 
of farm production that are already working 
ecologically and productively. 

For many participants, the most useful technologies 
existed at the “lower” or “intermediate” end of the 
technology spectrum (including hand tools and 
simple mechanisation). These should be affordable, 
accessible and repairable on-farm or nearby. 

Technologies at the intermediate to high end of the 
spectrum, should fit with the ecological parameters 
of the farm and production system and accord with 
human engagement and autonomy.

3) Funding for technology in agriculture should 
be primarily aimed at delivering public benefit. 
It should have a “farm to fork” perspective with 
the aim of increasing domestic supply of healthy, 
ecologically produced food using short supply 
chains.

Where taxpayer money is employed (through 
direct investment and direct or indirect grants to 
bodies like research centres and universities) the 
government should look for measures of success 
beyond productivity and narrow economic growth 
metrics. It should also employ a more wholistic 
assessment of public benefit innovation to support 
the equitable availability of healthy food. 

Farmers and growers in our workshops, while 
welcoming more government investment in 
sustainable farming, were firmly of the opinion that 
UK governments should only pay for innovation that 
meets multidimensional and democratically agreed 
standards for projects that are for short and long-
term public benefit. 

4) Establish structures, protocols and a culture 
of transparency and review for technology 
development and implementation for all 
technologies – including agricultural technology.

There is currently a notable lack of data in the 
public domain which enables farmers, researchers, 
investors and citizens to separate substance from 
hype. In the agritech field it is also, often, unclear 
what technology is genuinely available (as opposed 
to what is promised) and what the uptake is of 
those technologies that are available (as opposed 
to marketing or PR claims). 

“My personal feeling is that 
technology is an excuse not to have 

any vision for what society wants 
from its food system. There’s no vision 

at a policy level and, therefore, it is 
driven by short term vested interests 

and sadly our five-year electoral 
system is the primary driver.” 

Future Farming Participant



What Developers Should Do

Through our workshop and analysis it became clear 
that very little agritech has been developed with 
agroecological principles or applications in mind.

However, an agroecological technology sector which 
is part of the agroecological movement – open 
source, not controlled by patents and intellectual 
property rights (IPR), values-based and equitably 
transformative – could make a meaningful 
contribution to meeting the agroecology aspirations 
of scaling up/scaling out and fundamentally 
changing the farming and food system.

Co-creation
Farmers are not just ‘end users’ who can provide 
‘customer feedback’. Involving farmers at the 
earliest possible point in agritech development is a 
‘bottom-up’ process, essential for creating solutions 
that are responsive, relevant, and impactful.

For agroecology, a co-creative process aligns tech 
with values of social inclusivity and equity and may 
help prevent the marginalisation of smallholders, 
women farmers and other vulnerable groups.

Results from a 2022 Innovate UK workshop found 
that by “getting the end users on board early 
(ideally at the design phase)” developers will be 
“able to think about the benefits of the end-product 
rather than just about its features.” Farmer-led 
development is also part of the Farming Innovation 
Programme for England, though it’s not clear how 
this process is monitored or evaluated.

Crucially for developers, this co-creation process 
may also be more attractive to investors who may 
even be more inclined to invest in innovations that 
are ‘farmer led’ and based on real-world needs.

Think progress, not innovation
The terms “progress” and “innovation” are 
often used interchangeably. In truth, they are 
separate concepts and each plays a role in 
driving advancements within the agritech sector. 
In contrast to the “fail fast, fail often” credo of 
innovation, progress acknowledges the importance 
of building on established foundations, leveraging 
existing knowledge and adapting proven solutions. 

Focussing on progress, the agritech sector can 
foster continuous learning and improvement, 
ensuring that advancements are practical, 
accessible and scalable for farmers across diverse 
contexts. Many of the farmers and growers we 
spoke to were in favour of this approach.
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Embrace complexity
The many facets of agricultural systems, including 
crops, livestock, soil, water, pests, diseases, 
weather patterns, market dynamics, and socio-
cultural factors are constantly interacting. 
Changing one thing in the system can have impacts 
throughout the system – for good but also for ill.

Participants in our workshops expressed a 
desire for agritech developers to consider the 
broader ethical and sustainability implications of 
their innovations – food security, environmental 
conservation, social equity, and economic 
development – to design more effective and 
sustainable solutions that address the nuanced 
challenges and opportunities inherent in 
agricultural production.

Who shoulders the risk?
Some farmers are willing to offer access to their 
land, facilities or sites to test out new innovations in 
a “real world” setting.

Doing so can yield valuable insights and foster 
collaboration, but it also poses certain risks 
including crop loss or damage if the intervention 
does not perform as planned and allied to this are 
unforeseen environmental impacts such as soil 
degradation, water pollution, or harm to beneficial 
wildlife. New tech may require new skills and 
practices. There may also be health and safety 
impacts to consider as well as ownership issues 
where sensitive data has been collected.

Developers must address these and other tricky ‘co-
creation’ questions such as: Post-development are 
farmers simply expected to switch roles into paying 
customers – and at what price level?

Follow through and follow up
While it is true that all the farmers and growers 
we spoke to used mobile phones – for example, to 
support existing tech and communication – when 
technology goes wrong, a mobile phone in the field 
or a barn, hampered by potentially poor reception, 
rarely counts as support.

Most farmers are not engineers and are already 
overwhelmed with the day-to-day business of 
running their farms, so an app or a chatbot is not 
a substitute for in-person, boots on the ground 
customer support. 

With much government funding and focus on the 
R&D side of innovation, follow-through is an aspect 
of tech deployment that some developers don’t 
have the resources for, and some may even fail to 
understand the importance of.
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There is rarely information about the environmental 
or social footprint of technology production and use. 
There is little or no monitoring or evaluation of post-
release performance (whether positive or negative 
in relation outcomes for people, businesses, crops, 
livestock or the environment) – certainly none 
where the results are publicly available. 

There is limited (if any) transparency around the 
use of data collected, or ‘harvested’, from farmers, 
growers and their customers during the purchase or 
use of technology – even when that technology has 
been developed using public funds.

This kind of transparency is vital, particularly 
when ecosystems, food systems and communities 
are involved, as is ensuring time is taken to 
consider long term impacts and the implications 
of technology interventions – along the lines of the 
ideas of “slow science” and “slow technology”.

5) Establish an agroecologically appropriate 
technology knowledge hub similar to the 
transdisciplinary “centre without walls” model of 
the Danish International Centre for Research in 
Organic Food Systems (ICROFS). 

Working in collaboration with the agroecology 
movement and sector, agroecological researchers 
and technology developers, the government should 
establish a hub to support the development and 
actions outlined above. 

The ICROFS “centre without walls” concept79 

encourages and coordinates multidisciplinary 
research across universities, institutions and other 
centres of agroecological expertise. 

A UK centre of this nature should have an 
ongoing mandate for understanding and providing 
information about technology within robust, ethical 
and sustainable agroecological systems and 
to devise “best practice” governance protocols 
for the development (including co-creation), 
implementation and post-release monitoring on 
agroecological farms and communities.

A wealth of expertise in these areas exists 
throughout the UK agri-academic landscape 
with centres of excellence such as the Centre 
for Agroecology, Water and Resilience (CAWR) at 
Coventry University, the Crop and Soil Science 
team at the Scottish Rural College (SRUC), Organic 
Research Centre and some organic advisory teams. 

The ‘public goods’ rhetoric
In addition to these, it is worth considering whether 
the current framework of “public money for public 
goods” helps or hinders the development of 
coherent plans for the UK’s agricultural future and 
in particular the scaling of agroecology.

Agricultural innovation currently receives 
government support in the region of 2% of the 
UK’s £14.5 billion public sector R&D budget.80 This 
spend is justified by the notion of “public money 
for public goods”, as set out in the government's 
2018 policy paper Health and Harmony: the Future 
for Food, Farming and the Environment in a Green 
Brexit81 and codified in the Agriculture Act 2020.82

The definition of a ‘public good’ has been massaged 
by policy makers over the years. But at heart a 
genuine public good is a non-tradeable commodity 
available to all regardless of their ability to pay 
(and typically, a public good – a road, park, or 
school – is provided by a government and funded 
through taxes). 

While there are some who believe that a public 
good may also be a basic need such as access 
to clean air and drinking water – things which 
agriculture could help deliver – availability of clean 
air and water quality may also be influenced by 
affluence and ability to pay in any given region. 

“I think for technology to be 
agroecologically appropriate, it needs 

to create some sort of public good 
around the data that it’s generating” 

Wales Real Food and Farming 
Conference Participant

“I know a small dairy start-up locally 
– he is pasture fed, organic, all the 
good things. He’s working out of 
totally inadequate premises and 
wants to borrow money to build a 
proper size dairy. But he can’t raise 
the money because he is seen as 
being too high risk by the banks – 
and by the government. That the 
government feels it has to be risk-
averse as well is bizarre because it 
should be taking the risk”
Future Farming Participant



Some of the poorest parts of the UK, for instance, 
also have the worst air83 and water84 quality and 
least access to other potential public goods such 
as green spaces.85 

It is arguable whether the conservation of 'natural 
capital', as envisioned in Health and Harmony, and 
which forms the basis of the Environmental Land 
Management schemes (ELMs), is the same as the 
conservation of 'nature'. 

For some, putting a monetary value on nature 
makes it more, not less, vulnerable to extraction 
and exploitation. But it is almost certain that food, 
land or patentable technologies will never be 
anything other than tradable commodities. 

Unless the government is prepared to re-envisage 
food as a commons, stop all speculation and 
commodity trading of food and ban the patenting 
of living organisms, it should stop saying they 
are. Instead, it should focus on achieving a better 
alignment between innovation funding and how 
agriculture can deliver genuine public benefit or 
public value.
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MOVING FORWARD

One of the fundamentals of agroecology is the 
recognition of the interconnectedness of ecological, 
social and economic systems.

Central to this philosophy is the belief that farming 
practices should work, as far as possible, with 
nature, promoting biodiversity, soil health and long-
term sustainability. The narrative that technology 
is values-neutral undermines this perspective by 
suggesting that technological innovations can be 
implemented without regard for their broader social 
and environmental implications.

It has long been understood, as discussed in 
section 4, that technologies are not created in a 
vacuum; they reflect the values, priorities, and 
interests of those who develop and control them, 
promoting the idea that technology is values 
neutral, obscures these inherent biases and 
power dynamics that shape the development and 
deployment of agricultural technologies. 

In addition, an uncritical embrace of technology 
as inherently progressive and beneficial overlooks 
the complex interactions between technological 
interventions and agroecosystems. While some 
technologies may offer potential benefits in terms 
of more efficient farm management, increased 
productivity or reducing inputs, they can also have 
unintended consequences.
 
Throughout this project, the farmers and growers 
we spoke to emphasised the importance of a 
more critical and context-specific approach to 
technological innovation, one that involved creating 
and evaluating technologies based on their 
compatibility with agroecological principles. 

In considering their criteria for appropriate 
technology, as summed up in section 3, they also 
questioned the potential impacts on environmental 
sustainability, social equity and food sovereignty. 

Some went further suggesting that the assumption 
that technology is values-neutral can marginalise 
and devalue traditional and indigenous knowledge 
systems. 

By prioritising technological solutions over locally 
adapted and culturally appropriate approaches, 
there is a risk of locking in power imbalances, 
eroding rather than strengthening the diversity of 
agricultural practices and diminishing the resilience 
of farming communities as well as narrowing the 
range of options available to address agricultural 
and environmental challenges.

Whilst curious about new technology, the mindset 
of the agroecological farmers and growers in 
this project could best be described as “techno 
minimalist”. 

They were reluctant to invest in technology for the 
sake of it, not particularly persuaded by notions of 
being “left behind” and sceptical of technologies 

“The technology that would help 
me is technology that would help 
me to better understand these 
natural systems and to better be 
able to facilitate them to help 
create long term system change. 
But I think that’s a big ask” 
Future Farming Workshop

It is politically expedient, but not at all accurate, to say that technology is 
values-neutral. This deeply embedded narrative – often expressed as “it’s 
not the tool it’s the way you use it” – presupposes those systems designed 
with the values and goals of large, high input, industrial farms can be easily 
transposed onto agroecological farms. This project challenges that view.

6
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that replaced their autonomy, hard-earned skills or 
decision-making capabilities. They were interested 
in technology that is appropriate for the way they 
farm and in sync with deeply held values. 

An increasingly large body of work suggests that 
agroecological farming –  which emphasises local 
and regional food production, cyclical systems, 
functional biodiversity, ecological efficiency, and 
based on values of justice, equity, open knowledge 
sharing and community-based governance – is 
the system that can best ensure resilient and 
sustainable food production in the future. 

Several of our participants questioned whether 
"scaling up" or "being left behind" were really the 
only two options for agroecology's development. 
Scaling up does not have to mean increasing 
farm size or output. In this respect the concept of 
‘scaling out’88 – connecting existing practitioners of 
agroecological farming in a way that extends their 
reach, encourages replication and normalises the 
principles, practices and values that underpin them 
– may be more fruitful.

In section 1 we asked whether agritech was a 
transition pathway or a Trojan horse. At the present 
time it is impossible to answer that question since 
many possibilities and possible futures are in play. 

However, it is clear that unless the issues of equity 
and social justice which are fundamental to the 
goals and rationale of agroecology are embedded 
in technology development, implementation and 
assessment it will be transitory modification rather 
than transitional change. 

The rapid growth of certain technologies in 
agriculture does have the potential to accelerate 
an agroecological transition. However, it also poses 
many risks to agroecology, not the least of which is 
reducing a whole system approach to an à la carte 
menu of technology choices.

In the context of agricultural transition and the 
scaling of agroecology, how we innovate, how 

we develop, invest in and regulate agricultural 
technologies clearly needs to change. 

The agroecological movements and associated 
sectors can and need to do a good deal for 
themselves (see section 5). Ultimately though, the 
context in which these exist and operate is largely 
set by outside forces. 

Much is said and written by policy-makers, 
politicians, academics and business about the 
need to make radical change in the way we 
interact with natural resources and how we use 
and abuse them, as well as how we have to 
change our patterns of behaviour and consumption. 
Land management, food production and food 
systems – agriculture – is also recognised as 
pivotal. Yet it is questionable how much is 
changing, or even whether we have identified a 
pathway to real change.

The hoped-for agricultural transition is not possible 
unless the agroecological movement visibly and 
collectively works to challenge and influence 
political, regulatory and commercial institutions.

A need for joined-up action
A good first step would be to stop fetishising 
innovation and, instead, articulate a clear vision of 
the future of agriculture in the UK – and we make 
several recommendations in section 5 about the 
need for a whole system, transdisciplinary approach 
to the implementation, assessment and regulation 
of agritech solutions. 

This is a complex area and current government 
policies are deeply entrenched and heavily 
defended. It can be hard to know where to begin. 
Technology choices in agroecology, however, 
may provide a jumping off point and a useful 
platform from which to begin challenging dominant 
structures and values systems.

Concepts like “post-normal science” which 
challenges the narrow, but dominant “science-
based policy” model may also be useful. Post-
normal science recognises that in situations where 
the stakes are high, the facts are uncertain, values 
are in dispute and decisions are urgent, a scientific 
approach on its own is inadequate to provide clarity. 

Post-normal science encourages collaboration, 
inclusivity and engagement amongst diverse 
stakeholders to jointly explore potential solutions.

“The people who control and are 
able to manage these technologies 
don’t do this for the good of society. 

There is a corporate agenda and 
the agenda is to make profits and 

through that you sell” 
Future Farming Workshop



In so doing, it promotes transparency, accountability 
and public participation, enabling us to navigate 
complex landscapes coherently and with 
greater confidence.

This work – in the fields and in the halls of power 
– also needs to be properly resourced. The funding 
being poured into innovation by the government 
is not a free ride. It comes with values, narratives 
and expectations that shape the trajectory 
of technology. 

As with the Food Farming & Countryside 
Commission’s proposal for a development bank89 
it may, in the end, fall to private and philanthropic 
investors to help drive efforts to rebalance the 
ecology of the agroecological movement. 

If so, philanthropic institutions – especially those 
that focus on agriculture, food and the environment, 
must prioritise investment in the nuts and bolts 
of change and not only narratives and solidarity 
networks – important as they are. 

Joined up policies that take a whole systems 
approach to food, farming and land are essential. 
But these cannot be developed by a privileged few. 

As the environmental, food system and economic 
challenges we face become more layered, more 
diverse and potentially more divisive, it requires 
more voices at the table taking an active role in 
developing policy, in planning, in implementation 
and in oversight. 

Where innovation is developed with public money 
it is no longer appropriate to invest in technology 
that reflects the needs and values of limited, 
select interests (even if they are nominally public 
interest bodies such as universities and research 
centres) or to finance and generate profits for 
private companies.
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“The ecological and social are often 
two very different strands. For 

example, you could have technology 
that helps improve the soil, but is 

owned by Microsoft. It doesn’t score 
well on social measures but could 

be considered ecological. The 
question is: is it agroecological?” 

Oxford Real Farming Conference 
Workshop Participant

Environment, land use, food production and food 
systems are inextricably linked together and the 
challenges of one are challenges for all. Dealing 
with them is not simply a matter of technology. It 
requires nothing less than the radical, wholesale 
social change envisaged within agroecological 
movements.
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Appendix 1 | DECISION-MAKING GUIDE

Workshop participants asked several key questions that they believed were central to the assessment of 
technology in agroecological systems. From these, we have created a simple decision-making guide that 
provides prompts in the form of criteria questions and helps users to rate the strength of their answers. 

To use (as in individual or as part of a group discussion), consider each question and circle the node you feel 
best represents the answer to the question. Your responses will give a broad overview of the appropriateness 
of this technology in agroecological practice. Consider which of these questions are most important for you 
and your farm’s priorities, as well as with the bigger picture of the type of food system you want to see.
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PRACTICAL

Is it needed?
Is it solving a problem I have? Could an existing option 
  do the job? 
Does it align with my aims and goals for the farm?

What’s its footprint?
How is it made? What provisions are there for end of life? 
Is there a lifecycle assessment?

Might there be unintended consequences? 
What are the risks for the farm, food safety, environment 
  and society? 
Is there transparency about unintended consequences?

Is it affordable?
Is it financially accessible for your farm, without compromising 
  your values?

Does it suit the scale of the farm?
Is it adaptable for the scale of your farm?

PHILOSOPHICAL

Does it positively impact farmer autonomy?
Is it a tool rather than a replacement? Can it be fixed? 
Does it reduce dependency on external companies?

Does it promote knowledge, learning and connection?
Does it connect me to other agroecological practitioners to 
  share knowledge? Does it encourage or enable the carrying 
  out of autonomous research? Does it help me understand 
 my land better?

Does it have a positive influence on work?
Does it help increase skills? Does it increase meaningful 
  work? Does it respect my integrity and the dignity of work?
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Does it support diversity and complexity?
Is it billed as a ‘one-size fits all’ solution, or is it adaptable? 
Can it handle polycultures? Does it increase biodiversity?

Does it build community?
Does it allow us to tell a story? Does it allow us to reach 
more people? Does it positively impact the neighbourhood? 
Is it shareable with other local producers?

What is its intrinsic nature?
Are the innate values transparent? Are they compatible 
with the values and aspirations of agroecology?

POLITICAL

Does the farm and movement benefit?
Does it benefit the farm, farmers and community first 
and foremost? Is there transparency about the distribution 
of benefits?

Was it made collaboratively?
Was it designed with and rested by agroecological 
practitioners? Does it support participatory learning and 
creativity? Does it fully recognise farmers as co-creators 
of knowledge, rather than just sources of data?

Is it owned and controlled by agroecological practitioners?
Can it be owned by farmers or communities? What data 
is being collected and for what purpose? Is it open source?

What does it demand of society?
Does it require mindset shifts - and if so, are these 
compatible with your values and those of agroecology? 
Does it contribute to radical change?
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Agroecology means different things to different 
people and in different contexts. Although efforts 
have been made to define what it is and what 
it stands for through a set of 13 principles 90 or 
guidelines, these are not written in stone nor in 
legislation, and many are open to interpretation. 
Farmers and growers can choose to embrace some 
of these principles and reject others, whilst still 
calling themselves ‘agroecological’. 

1 Recycling Preferentially use local renewable 
resources and close as far as possible resource 
cycles of nutrients and biomass.

2 Input reduction Reduce or eliminate dependency 
on purchased inputs.

3 Soil heath. Secure and enhance soil health and 
functioning for improved plant growth, particularly 
by managing organic matter and by enhancing soil 
biological activity.

4 Animal health Ensure animal health and welfare.

5 Biodiversity Maintain and enhance diversity of 
species, functional diversity and genetic resources 
and maintain biodiversity in the agroecosystem over 
time and space at field, farm and landscape scales.

6 Synergy Enhance positive ecological interaction, 
synergy, integration, and complementarity amongst 
the elements of agroecosystems (plants, animals, 
trees, soil, water).

7 Economic diversification Diversify on-farm 
incomes by ensuring small-scale farmers have 
greater financial independence and value addition 
opportunities while enabling them to respond to 
demand from consumers.

8 Co-creation of knowledge Enhance co-creation 
and horizontal sharing of knowledge including local 
and scientific innovation, especially through farmer-
to-farmer exchange.

9 Social values and diets Build food systems 
based on the culture, identity, tradition, social and 
gender equity of local communities that provide 
healthy, diversified, seasonally and culturally 
appropriate diets.

10 Fairness Support dignified and robust 
livelihoods for all actors engaged in food systems, 
especially small-scale food producers, based on 
fair trade, fair employment and fairtreatment of 
intellectual property rights.

11 Connectivity Ensure proximity and confidence 
between producers and consumers through 
promotion of fair and short distribution networks and 
re-embedding food systems into local economies.

12 Land and natural resource governance 
Recognise and support the needs and interests 
of family farmers, smallholders and peasant food 
producers as sustainable managers and guardians 
of natural and genetic resources.

13 Participation Encourage social organisation 
and greater participation in decision-making by food 
producers and consumers to support decentralised 
governance and local adaptive management of 
agricultural and food systems.

While they are a useful communication tool and 
represent a milestone in terms of expanding 
awareness of agroecology, these principles, defined 
in 2019 by the UN’s High Level Panel of Experts 
(HLPE),91 have become a kind of bullet-point rallying 
cry that drowns out the real radical, socially- and 
politically-oriented and transformative nature 
of agroecology. 

This, arguably, is better represented in documents 
such as the 2015 Nyéléni Declaration of the 
International Forum on Agroecology.92  a landmark 
agreement that defines agroecology as a key part 
of building food sovereignty, and establishes the six 
pillars of food sovereignty:

 � The right to food

 � The right to use and manage land and territory

 � The rights to water and seeds

 � The right to livestock and biodiversity

 � Food sovereignty as a joint struggle for justice

 � Agroecology as a form of resistance to an 
economic system that prioritizes profit over life

Appendix 2 | THE 13 AGROECOLOGICAL PRINCIPLES
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Appendix 3 | METHODS AND PARTICIPANTS

The Agroecological Intelligence project had several 
phases over an 18-month period. 

In the first phase, which ran in the second 
half of 2022 and into 2023, we engaged with 
representatives from across the agroecological 
umbrella to begin to understand their priorities and 
approaches to technology choices. Their input also 
helped us to design a research programme that 
gives farmers a voice in the next phase of
the process.

During this phase we spoke to the Biodynamic 
Association, the Soil Association, Organic Farmers 
& Growers, Organic Growers Alliance, the CSA 
Network, Landworkers’ Alliance, Permaculture 
Network, Nature Friendly Farmers Network, Pasture 
for Life and the Food, Farming and Countryside 
Commission to capture their thoughts and priorities 
in the agritech discussion.

For the second phase, we identified approximately 
62 farmers and growers willing to participate 
in a workshop designed to understand their 
thoughts and feelings about different agricultural 

technologies as well as the practical and 
philosophical underpinnings of the technology 
choices they are making. We recruited the farmers 
from across the UK through a combination of 
reaching out directly and with the help of the 
organisations we consulted in phase 1.

The phase 2 workshops were semi-structured 
broadly covering why individual participants farmed 
in the way they did and their general views on 
technology. They were held online between March 
and May 2023. In total 48 farmers and growers 
participated in 11 workshops, of which 9 were 
separated into self-identified strands and the final 
two were mixed groups for those unable to make 
their original date. 

Participants were given an initial written information 
briefing on the project that included links for further 
reading and asked to fill in an online survey about 
their farms. Response to the survey was high – 42 
participants completed it. The recordings and notes 
of the sessions were made available to each group 
and we encouraged and received further feedback.

In phase 3, we conducted a second set of more 
structured and in-depth day-long workshops to 
follow up the issues raised in phases 1 and 2 and 
dig deeper into the issues surrounding technology 
choice. 

These workshops took place between July and 
November 2023. Our intention was for all these 
workshops to be in-person, but due to geographical 
and scheduling considerations, three of them were 
on Zoom. Four in-person workshops were held in 
Oxford, Exeter, Lampeter and Manchester, and 
we also held three online ones for participants in 
Northern Ireland, Scotland and a mixed group who 
couldn’t attend elsewhere. A total of 24 people 
attended these workshops. Again, further feedback 
was encouraged and received from these sessions.

In addition to our core workshops, we ran three 
very full workshops at the Organic Growers Alliance 
annual conference in October 2022 and the Oxford 
Real Farming Conference in January 2023, and 
the Wales Real Food and Farming Conference in 
November 2023. These were attended by 144 
people (52, 42 and 50 respectively) and helped 
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us interact with and ask questions of a much 
wider group of farmers and growers to begin to 
understand their main thoughts and concerns, 
which are also integrated into this report. 

From the 55 hours of in-depth, semi structured and 
structured discussions we have drawn the core of 
this report and have created a simple set of criteria 
questions for assessing the appropriateness of 
a technology for an agroecological system (see 
section 3 and Appendix 1). 

Who we talked to
In addition to the workshops, we also asked 
participants to fill in a short survey to provide more 
information about themselves and their farms.

Forty-two participants filled in the survey, enabling 
us to get a better picture of who they were and how 
they farm.

Based on the survey data, participants were 
generally younger than the sector average. The 
most recent figures from Defra – from 2023 93 – 
show that 35% of UK farmers are aged over 65, 
whereas amongst participants in our workshops 
only 19% fit into this age bracket. This corroborates 
research by the Landworkers’ Alliance, which 
found that agroecology is generally attractive to 
younger people.94

Our initial survey included a question asking 
respondents to consider these various ‘strands’ of 
agroecology and rank them according to how closely 
they aligned with their own values and approaches 
to farming. Most primarily identified with a 
specific strand (e.g. organic) but also aligned with 
agroecology and almost all acknowledged being 
part of a broader agroecological movement.

Workshop participants come from diverse 
backgrounds. Many do not come from agricultural 
(or, at least, mainstream agricultural) backgrounds; 
some chose to take up farming as a second career, 
while others sought to find a practical outlet for 
their interests in conservation and the environment.

With land access and farm profitability continuing 
to be major issues, new entrants who do manage to 
establish businesses tend to be seeking different 
ways of farming and growing.

Other participants had taken on the family farm and 
either continued working in the way their families 

had always worked, or had changed direction 
through converting to organic or adopting new 
approaches.

Agroecological farms are generally diverse in 
either cropping, enterprise and/or non-farmed 
areas and most participants identified their farms 
as mixed (41%) or horticulture (27%). We only 
had one specialist cereal farmer and no pig or 
poultry specialists. Defra does not maintain data 
on UK agroecological farms so it is unclear how 
representative that is.

Participants’ farms ranged in size from 0.2 hectares 
to 1550 hectares. One third of survey respondents 
(13 people) had farms under 20 hectares, 
which is similar to the Defra figures of 39% of 
farms in England less than 20 hectares.95 Of our 
participants, 35% (14 people) had farms 
over 500 hectares, which is greater than the 
national average of 24%  

We were keen to recruit participants from across 
the UK. We largely succeeded, although the East 
of England and Scotland are under-represented. 
Even so, there is no existing map of agroecological 
farmers in the UK, thus there is no reliable way of 
judging their true distribution in relation to our 
core group.96

49



REFERENCES

1 UK Department for Business and Trade and 
Department for Business, Energy and Industrial Strategy 
(2019). Regulation for the Fourth Industrial Revolution. 
https://www.gov.uk/government/publications/
regulation-for-the-fourth-industrial-revolution/regulation-
for-the-fourth-industrial-revolution 

2 Schwab K (2016) The Fourth Industrial Revolution: 
What it Means, How to Respond. World Economic Forum.
https://www.weforum.org/agenda/2016/01/the-fourth-
industrial-revolution-what-it-means-and-how-to-respond

3 International Assessment of Agricultural Knowledge 
Science and Technology for Development (IAASTD) 
(2009). Agriculture at a Crossroads - Global Report. 
https://www.globalagriculture.org/original-reports.
html. See also: European Environment Agency (2022). 
Re-Thinking Agriculture. https://www.eea.europa.
eu/publications/rethinking-agriculture. See also UN 
Environment Programme (2021). 9 Ways Food Systems 
are Failing Humanity. https://www.unep.org/news-and-
stories/story/9-ways-food-systems-are-failing-humanity

4 The United Nations Environment Programme (UNEP), 
Chatham House and Compassion in World Farming 
(2021) Our global food system is the primary driver of 
biodiversity loss. https://www.unep.org/resources/
publication/food-system-impacts-biodiversity-loss. See 
also: Kenner D and Segal  R (2023). Sowing the Seeds of 
Poverty: How the World Bank Harms Poor Farmers. 
https://assets.ctfassets.net/vy3axnuecuwj/1qOHddS-
jT4v5KmuFAsD0EA/35b3ef1587a12b52dd9b3c4f-
d7a01714/Sowing-the-seeds-of-poverty-2023.pdf; 
See also Bahadur K et al (2018). When Too Much Isn’t 
Enough: Does Current Food Production Meet Global 
Nutritional Needs? PLOS One. https://journals.plos.org/
plosone/article?id=10.1371/journal.pone.0205683

5 Garnett T and Godfray CJ (2012) Sustainable 
Intensification in Agriculture. Food Climate Research 
Network https://tabledebates.org/sites/default/
files/2020-10/SI_report_final.pdf; See also Food Climate 
Research Network (2018)  Foodsource Building Block. 
What is the Land Sparing-sharing continuum? https://
tabledebates.org/sites/default/files/2020-11/FCRN%20
Building%20Block%20-%20What%20is%20the%20
land%20sparing-sharing%20continuum_0.pdf

6 UK Government website. The UK's Industrial Strategy. 
Archived content. https://www.gov.uk/government/
topical-events/the-uks-industrial-strategy

7 UK Government (2021). Policy Paper: UK Innovation
Strategy: Leading the Future by Creating it. https://www.
gov.uk/government/publications/uk-innovation-strategy-
leading-the-future-by-creating-it

8 National Farmers Union (2019) Achieving Net Zero: 
Farming’s 2040 Goal. https://www.nfuonline.com/
archive?treeid=137544

9 National Food Strategy (2022). The Plan. https://www.
nationalfoodstrategy.org

10 Rebanks, R (2020). English Pastoral: An Inheritance. 
Published by Allen Lane.

11 House of Lords European Union Committee 
(2018). Brexit: Food Prices and Availability. https://
publications.parliament.uk/pa/ld201719/ldselect/
ldeucom/129/12904.htm#_idTextAnchor005

12 Farmers Guide (2024). New hub launched to help 
farmers invest in agri-tech. https://www.farmersguide.
co.uk/business/farm-tech/new-hub-launched-to-help-
farmers-invest-in-agri-tech. See also: Fioco D, et al 
(2023). Agtech: Breaking down the farmer adoption 
dilemma. McKinsey and Company. https://www.
mckinsey.com/industries/agriculture/our-insights/
agtech-breaking-down-the-farmer-adoption-dilemma

13 Bayer Global website. How Has Technology Changed 
Agriculture? https://www.bayer.com/en/agriculture/
article/technology-agriculture-how-has-technology-
changed-farming  See also: UK Government Press 
Release (2022). Boost for Farming Innovation. https://
www.gov.uk/government/news/boost-for-farming-
innovation 

14 OECD (2015). The Innovation Imperative: Contributing 
to Productivity, Growth and Well-Being. https://www.
oecd.org/innovation/the-innovation-imperative-
9789264239814-en.htm 

15 Yarrow S (2022). NZ Can Lead World in Sustainable 
Agritech. https://agritechactivator.co.nz/news/new-
zealand-can-be-a-world-leader-in-sustainable-agritech; 
See also Terazonzo E and Hancock A (2023). Microbes 
on the Farm: a Solution for Climate Change? Financial 
Times. https://www.ft.com/content/71422ca3-6cc8-
46c3-9f59-768a501b85f3 ; See also CPM Magazine 
(2020). Climate Change Champions – Each Plant is 
Important. https://www.cpm-magazine.co.uk/innovation/
climate-change-champions-each-plant-is-important; See 
also Kelly P (2023). ‘Why Would we Employ People?’
Experts on Five Ways AI Will Change Work. Guardian.

50

https://www.gov.uk/government/publications/regulation-for-the-fourth-industrial-revolution/regulation-for-the-fourth-industrial-revolution
https://www.gov.uk/government/publications/regulation-for-the-fourth-industrial-revolution/regulation-for-the-fourth-industrial-revolution
https://www.gov.uk/government/publications/regulation-for-the-fourth-industrial-revolution/regulation-for-the-fourth-industrial-revolution
https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond
https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-respond
https://www.globalagriculture.org/original-reports.html
https://www.globalagriculture.org/original-reports.html
https://www.eea.europa.eu/publications/rethinking-agriculture
https://www.eea.europa.eu/publications/rethinking-agriculture
https://www.unep.org/news-and-stories/story/9-ways-food-systems-are-failing-humanity
https://www.unep.org/news-and-stories/story/9-ways-food-systems-are-failing-humanity
https://www.unep.org/resources/publication/food-system-impacts-biodiversity-loss
https://www.unep.org/resources/publication/food-system-impacts-biodiversity-loss
https://assets.ctfassets.net/vy3axnuecuwj/1qOHddSjT4v5KmuFAsD0EA/35b3ef1587a12b52dd9b3c4fd7a01714/Sowing-the-seeds-of-poverty-2023.pdf
https://assets.ctfassets.net/vy3axnuecuwj/1qOHddSjT4v5KmuFAsD0EA/35b3ef1587a12b52dd9b3c4fd7a01714/Sowing-the-seeds-of-poverty-2023.pdf
https://assets.ctfassets.net/vy3axnuecuwj/1qOHddSjT4v5KmuFAsD0EA/35b3ef1587a12b52dd9b3c4fd7a01714/Sowing-the-seeds-of-poverty-2023.pdf
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0205683
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0205683
https://tabledebates.org/sites/default/files/2020-10/SI_report_final.pdf
https://tabledebates.org/sites/default/files/2020-10/SI_report_final.pdf
https://tabledebates.org/sites/default/files/2020-11/FCRN%20Building%20Block%20-%20What%20is%20the%20land%20sparing-sharing%20continuum_0.pdf
https://tabledebates.org/sites/default/files/2020-11/FCRN%20Building%20Block%20-%20What%20is%20the%20land%20sparing-sharing%20continuum_0.pdf
https://tabledebates.org/sites/default/files/2020-11/FCRN%20Building%20Block%20-%20What%20is%20the%20land%20sparing-sharing%20continuum_0.pdf
https://tabledebates.org/sites/default/files/2020-11/FCRN%20Building%20Block%20-%20What%20is%20the%20land%20sparing-sharing%20continuum_0.pdf
https://www.gov.uk/government/topical-events/the-uks-industrial-strategy
https://www.gov.uk/government/topical-events/the-uks-industrial-strategy
https://www.gov.uk/government/publications/uk-innovation-strategy-leading-the-future-by-creating-it 
https://www.gov.uk/government/publications/uk-innovation-strategy-leading-the-future-by-creating-it 
https://www.gov.uk/government/publications/uk-innovation-strategy-leading-the-future-by-creating-it 
https://www.nfuonline.com/archive?treeid=137544 
https://www.nfuonline.com/archive?treeid=137544 
https://www.nationalfoodstrategy.org 
https://www.nationalfoodstrategy.org 
https://publications.parliament.uk/pa/ld201719/ldselect/ldeucom/129/12904.htm#_idTextAnchor005
https://publications.parliament.uk/pa/ld201719/ldselect/ldeucom/129/12904.htm#_idTextAnchor005
https://publications.parliament.uk/pa/ld201719/ldselect/ldeucom/129/12904.htm#_idTextAnchor005
https://www.farmersguide.co.uk/business/farm-tech/new-hub-launched-to-help-farmers-invest-in-agri-tech
https://www.farmersguide.co.uk/business/farm-tech/new-hub-launched-to-help-farmers-invest-in-agri-tech
https://www.farmersguide.co.uk/business/farm-tech/new-hub-launched-to-help-farmers-invest-in-agri-tech
https://www.mckinsey.com/industries/agriculture/our-insights/agtech-breaking-down-the-farmer-adoption-dilemma
https://www.mckinsey.com/industries/agriculture/our-insights/agtech-breaking-down-the-farmer-adoption-dilemma
https://www.mckinsey.com/industries/agriculture/our-insights/agtech-breaking-down-the-farmer-adoption-dilemma
https://www.bayer.com/en/agriculture/article/technology-agriculture-how-has-technology-changed-farming 
https://www.bayer.com/en/agriculture/article/technology-agriculture-how-has-technology-changed-farming 
https://www.bayer.com/en/agriculture/article/technology-agriculture-how-has-technology-changed-farming 
https://www.gov.uk/government/news/boost-for-farming-innovation
https://www.gov.uk/government/news/boost-for-farming-innovation
https://www.gov.uk/government/news/boost-for-farming-innovation
https://www.oecd.org/innovation/the-innovation-imperative-9789264239814-en.htm
https://www.oecd.org/innovation/the-innovation-imperative-9789264239814-en.htm
https://www.oecd.org/innovation/the-innovation-imperative-9789264239814-en.htm
https://agritechactivator.co.nz/news/new-zealand-can-be-a-world-leader-in-sustainable-agritech
https://agritechactivator.co.nz/news/new-zealand-can-be-a-world-leader-in-sustainable-agritech
https://www.ft.com/content/71422ca3-6cc8-46c3-9f59-768a501b85f3
https://www.ft.com/content/71422ca3-6cc8-46c3-9f59-768a501b85f3
https://www.cpm-magazine.co.uk/innovation/climate-change-champions-each-plant-is-important
https://www.cpm-magazine.co.uk/innovation/climate-change-champions-each-plant-is-important


https://www.theguardian.com/global-
development/2023/may/12/why-would-we-employ-
people-experts-on-five-ways-ai-will-change-work 

16 UK Government (2013). A UK Strategy for Agricultural 
Technologies. https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_
data/file/227259/9643-BIS-UK_Agri_Tech_Strategy_
Accessible.pdf

17 IPPR (2023). Government’s Failure to Support 
Sustainable Farming Undermines UK’s Food Security, 
Warns Report. https://www.ippr.org/media-office/
government-s-failure-to-support-sustainable-farming-
undermines-uk-s-food-security-warns-report.  See also 
Green Alliance (2018). The New Agriculture Bill Has 
No Vision for Food. https://greenallianceblog.org.
uk/2018/09/18/the-new-agriculture-bill-has-no-vision-
for-food. See also Institute for Government (2022). 
The Government’s Food Strategy Needs Further Work. 
https://www.instituteforgovernment.org.uk/article/
comment/governments-food-strategy-needs-further-work

18 Defra (2020). The Path to Sustainable Farming: 
An Agricultural Transition Plan 2021 to 2024. https://
assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/954283/
agricultural-transition-plan.pdf 

19 UK Government (2023). Farming Equipment 
and Technology Fund 2023. https://www.gov.uk/
government/publications/farming-equipment-and-
technology-fund-fetf-2023 

20 UK Research and Innovation (UKRI) website. https://
farminginnovation.ukri.org

21 Defra policy paper (2024). Agricultural Transition Plan 
update. January 2024. https://www.gov.uk/government/
publications/agricultural-transition-plan-2021-to-2024/
agricultural-transition-plan-update-january-2024

22 Defra blog (2023). Funding Available for High-Growth 
Agri-Tech Businesses. https://defrafarming.blog.gov.
uk/2023/07/03/funding-available-for-high-growth-agri-
tech-businesses 

23 UK Government Press Release (2023). £12.5m for 
Robotics and Automation to Boost Sustainable Farming. 
https://www.gov.uk/government/news/125m-for-
robotics-and-automation-to-boost-sustainable-farming 

24 ibid

25 Welsh government (Llywodraeth Cymru) (2023), An 
Agri-tech Action Plant for Wales, https://www.gov.wales/
sites/default/files/publications/2023-11/agri-tech-
action-plan.pdf

26 Scottish Government (Riaghaltas na h-Alba) (2023) 
New Rural Support Scheme Development – Evidence: 
Outputs Summary. https://www.gov.scot/publications/
scotlands-national-innovation-strategy/pages/3

27 DAERA (2021). Innovation Strategy 2021-2025 
https://www.daera-ni.gov.uk/sites/default/files/
publications/daera/20.21.143%20DAERA%20
Innovation%20Strategy%20Final%20%281%29.PDF 

28 European Commission (2020). Farm to Fork 
Strategy: For a fair, Healthy and Environmentally-Friendly 
Food System. https://food.ec.europa.eu/system/
files/2020-05/f2f_action-plan_2020_strategy-info_
en.pdf 

29 European Commission (2021). Organic Action Plan. 
https://agriculture.ec.europa.eu/farming/organic-
farming/organic-action-plan_en 

30 Fortuna G (2024). EU Policy. Over Half of von der 
Leyen’s Food Policy Promises Weren’t Met, Analysis 
Shows. Euronews. https://www.euronews.com/my-
europe/2024/02/19/over-half-of-von-der-leyens-food-
policy-promises-werent-met-analysis-shows 

31 Wexler R (2022). Limits to Growth: 50 years later. 
Greenpeace Stories. https://www.greenpeace.org/
international/story/53539/limits-to-growth-book-
eccology-50-years. See also Heinberg R and Meadows 
D (2022). Dennis Meadows on the 50th Anniversary of 
the Publication of The Limits to Growth. Resilience.org. 
https://www.resilience.org/stories/2022-02-22/dennis-
meadows-on-the-50th-anniversary-of-the-publication-of-
the-limits-to-growth 

32 National Food Strategy (2020). Part One. https://
www.nationalfoodstrategy.org/part-one

33 Dodds W (2024). Henry Dimbleby Launches 
Investment Firm Aiming to Transform The Food System. 
Food Manufacture. https://www.foodmanufacture.co.uk/
Article/2024/01/29/Henry-Dimbleby-launches-global-
food-system-investment-firm 

34 ReThinkX website. Meet the Team. https://www.
rethinkx.com/meet-the-team 

35 ReThinkX (2020). Rethinking Food and Agriculture 
2020-2030: The Second Domestication of Plants and 
Animals, the Disruption of the Cow, and the Collapse of 
Industrial Livestock Farming. https://www.rethinkx.com/
food-and-agriculture

36 Soil Association (2021). AgroEcoTech: How Can 
Technology Accelerate a Transition to Agroecology? 
https://www.soilassociation.org/media/22821/
agroecotech-soil-association-report.pdf 

51

https://www.theguardian.com/global-development/2023/may/12/why-would-we-employ-people-experts-on-five-ways-ai-will-change-work
https://www.theguardian.com/global-development/2023/may/12/why-would-we-employ-people-experts-on-five-ways-ai-will-change-work
https://www.theguardian.com/global-development/2023/may/12/why-would-we-employ-people-experts-on-five-ways-ai-will-change-work
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/227259/9643-BIS-UK_Agri_Tech_Strategy_Accessible.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/227259/9643-BIS-UK_Agri_Tech_Strategy_Accessible.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/227259/9643-BIS-UK_Agri_Tech_Strategy_Accessible.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/227259/9643-BIS-UK_Agri_Tech_Strategy_Accessible.pdf
https://www.ippr.org/media-office/government-s-failure-to-support-sustainable-farming-undermines-uk-s-food-security-warns-report
https://www.ippr.org/media-office/government-s-failure-to-support-sustainable-farming-undermines-uk-s-food-security-warns-report
https://www.ippr.org/media-office/government-s-failure-to-support-sustainable-farming-undermines-uk-s-food-security-warns-report
https://greenallianceblog.org.uk/2018/09/18/the-new-agriculture-bill-has-no-vision-for-food
https://greenallianceblog.org.uk/2018/09/18/the-new-agriculture-bill-has-no-vision-for-food
https://greenallianceblog.org.uk/2018/09/18/the-new-agriculture-bill-has-no-vision-for-food
https://www.instituteforgovernment.org.uk/article/comment/governments-food-strategy-needs-further-work
https://www.instituteforgovernment.org.uk/article/comment/governments-food-strategy-needs-further-work
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/954283/agricultural-transition-plan.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/954283/agricultural-transition-plan.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/954283/agricultural-transition-plan.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/954283/agricultural-transition-plan.pdf
https://www.gov.uk/government/publications/farming-equipment-and-technology-fund-fetf-2023
https://www.gov.uk/government/publications/farming-equipment-and-technology-fund-fetf-2023
https://www.gov.uk/government/publications/farming-equipment-and-technology-fund-fetf-2023
https://farminginnovation.ukri.org 
https://farminginnovation.ukri.org 
https://www.gov.uk/government/publications/agricultural-transition-plan-2021-to-2024/agricultural-transition-plan-update-january-2024
https://www.gov.uk/government/publications/agricultural-transition-plan-2021-to-2024/agricultural-transition-plan-update-january-2024
https://www.gov.uk/government/publications/agricultural-transition-plan-2021-to-2024/agricultural-transition-plan-update-january-2024
https://defrafarming.blog.gov.uk/2023/07/03/funding-available-for-high-growth-agri-tech-businesses 
https://defrafarming.blog.gov.uk/2023/07/03/funding-available-for-high-growth-agri-tech-businesses 
https://defrafarming.blog.gov.uk/2023/07/03/funding-available-for-high-growth-agri-tech-businesses 
https://www.gov.uk/government/news/125m-for-robotics-and-automation-to-boost-sustainable-farming 
https://www.gov.uk/government/news/125m-for-robotics-and-automation-to-boost-sustainable-farming 
https://www.gov.wales/sites/default/files/publications/2023-11/agri-tech-action-plan.pdf 
https://www.gov.wales/sites/default/files/publications/2023-11/agri-tech-action-plan.pdf 
https://www.gov.wales/sites/default/files/publications/2023-11/agri-tech-action-plan.pdf 
https://www.gov.scot/publications/scotlands-national-innovation-strategy/pages/3
https://www.gov.scot/publications/scotlands-national-innovation-strategy/pages/3
https://www.daera-ni.gov.uk/sites/default/files/publications/daera/20.21.143%20DAERA%20Innovation%20Strategy%20Final%20%281%29.PDF
https://www.daera-ni.gov.uk/sites/default/files/publications/daera/20.21.143%20DAERA%20Innovation%20Strategy%20Final%20%281%29.PDF
https://www.daera-ni.gov.uk/sites/default/files/publications/daera/20.21.143%20DAERA%20Innovation%20Strategy%20Final%20%281%29.PDF
https://food.ec.europa.eu/system/files/2020-05/f2f_action-plan_2020_strategy-info_en.pdf
https://food.ec.europa.eu/system/files/2020-05/f2f_action-plan_2020_strategy-info_en.pdf
https://food.ec.europa.eu/system/files/2020-05/f2f_action-plan_2020_strategy-info_en.pdf
https://agriculture.ec.europa.eu/farming/organic-farming/organic-action-plan_en
https://agriculture.ec.europa.eu/farming/organic-farming/organic-action-plan_en
https://www.euronews.com/my-europe/2024/02/19/over-half-of-von-der-leyens-food-policy-promises-werent-met-analysis-shows
https://www.euronews.com/my-europe/2024/02/19/over-half-of-von-der-leyens-food-policy-promises-werent-met-analysis-shows
https://www.euronews.com/my-europe/2024/02/19/over-half-of-von-der-leyens-food-policy-promises-werent-met-analysis-shows
https://www.greenpeace.org/international/story/53539/limits-to-growth-book-eccology-50-years
https://www.greenpeace.org/international/story/53539/limits-to-growth-book-eccology-50-years
https://www.greenpeace.org/international/story/53539/limits-to-growth-book-eccology-50-years
https://www.resilience.org/stories/2022-02-22/dennis-meadows-on-the-50th-anniversary-of-the-publication-of-the-limits-to-growth
https://www.resilience.org/stories/2022-02-22/dennis-meadows-on-the-50th-anniversary-of-the-publication-of-the-limits-to-growth
https://www.resilience.org/stories/2022-02-22/dennis-meadows-on-the-50th-anniversary-of-the-publication-of-the-limits-to-growth
https://www.nationalfoodstrategy.org/part-one 
https://www.nationalfoodstrategy.org/part-one 
https://www.foodmanufacture.co.uk/Article/2024/01/29/Henry-Dimbleby-launches-global-food-system-investment-firm
https://www.foodmanufacture.co.uk/Article/2024/01/29/Henry-Dimbleby-launches-global-food-system-investment-firm
https://www.foodmanufacture.co.uk/Article/2024/01/29/Henry-Dimbleby-launches-global-food-system-investment-firm
https://www.rethinkx.com/meet-the-team
https://www.rethinkx.com/meet-the-team
https://www.rethinkx.com/food-and-agriculture
https://www.rethinkx.com/food-and-agriculture
https://www.soilassociation.org/media/22821/agroecotech-soil-association-report.pdf
https://www.soilassociation.org/media/22821/agroecotech-soil-association-report.pdf


37 Landworkers’ Alliance (2021). LWA Responds to 
the Soil Association’s ‘AgroEcoTech’ Report. https://
landworkersalliance.org.uk/lwa-responds-to-the-soil-
associations-agroeco-tech-report

38 Woodward L and Thomas P (2022). The AgroEcoTech 
Trap. A Bigger Conversation. https://abiggerconversation.
org/the-agroecotech-trap 

39 Op cit, 28. European Commission (2020). 

40 Food and Agriculture Organization of the United 
Nations (2021). Strategic Framework for 2022-31. 
https://www.fao.org/3/cb7099en/cb7099en.pdf

41 Op cit, 37. Landworkers’ Alliance (2021). 

42 IDDRI (2021). An Agroecological Europe by 2050: 
What Impact on Land Use, Trade and Global Food 
Security? https://www.iddri.org/en/publications-and-
events/study/agroecological-europe-2050-what-impact-
land-use-trade-and-global-food 

43 Wezel A et al (2009). Agroecology as a Science, 
a Movement and a Practice. A Review. Agronomy for 
Sustainable Development. https://link.springer.com/
article/10.1051/agro/2009004. See also Wezel A 
et al (2020). Agroecological Principles and Elements 
and their Implications for Transitioning to Sustainable 
Food Systems. A Review. Agronomy for Sustainable 
Development. https://doi.org/10.1007/s13593-020-
00646-z

44 Anderson CR and Maughan C (2021). “The 
Innovation Imperative”: The Struggle Over Agroecology 
in the International Food Policy Arena. Frontiers in 
Sustainable Food Systems. https://www.frontiersin.org/
articles/10.3389/fsufs.2021.619185/full#B59 

45 van Hulst F et al (2020). Using Co-Constructed 
Mental Models to Understand Stakeholder Perspectives 
on Agro-Ecology. International Journal of Agricultural 
Sustainability. https://www.tandfonline.com/doi/full/10.
1080/14735903.2020.1743553 

46 Lampkin N et al (2020). Position Paper: Policies 
for Agroecology in Europe, Building on Experiences 
in France, Germany and the United Kingdom. 
Landbauforschung – Journal of Sustainable Organic 
Agricultural Systems. https://literatur.thuenen.de/
digbib_extern/dn063310.pdf 

47 Pimbert M (2017) Agroecology as an Alternative 
Vision to Conventional Development and Climate-smart 
Agriculture. Development. https://pure.coventry.ac.uk/
ws/portalfiles/portal/13259740 

48 IPES-Food (2022). Smoke & Mirrors: Examining 

Competing Framings of Food System Sustainability: 
Agroecology, Regenerative Agriculture, and Nature-Based 
Solutions. https://ipes-food.org/_img/upload/files/
SmokeAndMirrors.pdf 

49 IPES-Food (2016). From Uniformity to Diversity: A 
Paradigm Shift from Industrial Agriculture to Diversified 
Agroecological Systems. https://www.ipes-food.
org/_img/upload/files/UniformityToDiversity_FULL.pdf. 
See also Hackfort S (2023). Unlocking sustainability? 
The Power of Corporate Lock-Ins and How they Shape 
Digital Agriculture in Germany. Journal of Rural Studies. 
https://www.sciencedirect.com/science/article/pii/
S0743016723001316

50 Daum T (2021). Farm Robots: Ecological Utopia or 
Dystopia? Trends in Ecology & Evolution.
https://www.sciencedirect.com/science/article/abs/pii/
S0169534721001750 

51 Maurel VB et al (2022). Digital Technology and 
Agroecology: Opportunities to Explore, Challenges to 
Overcome. In Agriculture and Digital Technology: Getting 
the Most Out of Digital Technology to Contribute to the 
Transition to Sustainable Agriculture and Food Systems. 
Ch4, INRIA. https://hal.inrae.fr/hal-03606035v2/
document 

52 IFOAM Organics Europe (2022). Agroecology & 
Digitalisation: Traps and Opportunities to Transform 
the Food System. https://www.organicseurope.bio/
content/uploads/2022/06/IFOAMEU_Agroecology_
Digitalization_2020.pdf 

53 De March M et al (2022). Drones and Geographical 
Information Technologies in Agroecology and 
Organic Farming – Contributions to Technological 
Sovereignty. CRC Press. https://library.oapen.
org/viewer/web/viewer.html?file=/bitstream/
handle/20.500.12657/57546/9780429629211.pdf 

54 Bergez JE et al (2019). Agroecological Transitions: 
From Theory to Practice in Local Participatory Design. 
Springer. https://library.oapen.org/bitstream/
handle/20.500.12657/22912/1/1007249.
pdf#page=267 

55 Herren HR et al ( 2020) Transformation of Our 
Food Systems – The Making of a Paradigm Shift. 
Zukunftsstiftung Landwirtschaft (Foundation for 
Future Farming). https://www.globalagriculture.org/
fileadmin/files/weltagrarbericht/IAASTD-Buch/PDFBuch/
BuchWebTransformationFoodSystems.pdf

56 Wittman H et al (2020). Advancing Food Sovereignty 
Through Farmer-Driven Digital Agroecology. International 
Journal of Agriculture and Natural Resources. https://
new.rcia.uc.cl/index.php/ijanr/article/view/2299 

52

https://landworkersalliance.org.uk/lwa-responds-to-the-soil-associations-agroeco-tech-report
https://landworkersalliance.org.uk/lwa-responds-to-the-soil-associations-agroeco-tech-report
https://landworkersalliance.org.uk/lwa-responds-to-the-soil-associations-agroeco-tech-report
https://abiggerconversation.org/the-agroecotech-trap
https://abiggerconversation.org/the-agroecotech-trap
https://www.fao.org/3/cb7099en/cb7099en.pdf
https://www.iddri.org/en/publications-and-events/study/agroecological-europe-2050-what-impact-land-use-trade-and-global-food
https://www.iddri.org/en/publications-and-events/study/agroecological-europe-2050-what-impact-land-use-trade-and-global-food
https://www.iddri.org/en/publications-and-events/study/agroecological-europe-2050-what-impact-land-use-trade-and-global-food
https://link.springer.com/article/10.1051/agro/2009004
https://link.springer.com/article/10.1051/agro/2009004
https://doi.org/10.1007/s13593-020-00646-z 
https://doi.org/10.1007/s13593-020-00646-z 
https://www.frontiersin.org/articles/10.3389/fsufs.2021.619185/full#B59
https://www.frontiersin.org/articles/10.3389/fsufs.2021.619185/full#B59
https://www.tandfonline.com/doi/full/10.1080/14735903.2020.1743553
https://www.tandfonline.com/doi/full/10.1080/14735903.2020.1743553
https://literatur.thuenen.de/digbib_extern/dn063310.pdf
https://literatur.thuenen.de/digbib_extern/dn063310.pdf
https://pure.coventry.ac.uk/ws/portalfiles/portal/13259740
https://pure.coventry.ac.uk/ws/portalfiles/portal/13259740
https://ipes-food.org/_img/upload/files/SmokeAndMirrors.pdf
https://ipes-food.org/_img/upload/files/SmokeAndMirrors.pdf
https://www.ipes-food.org/_img/upload/files/UniformityToDiversity_FULL.pdf
https://www.ipes-food.org/_img/upload/files/UniformityToDiversity_FULL.pdf
https://www.sciencedirect.com/science/article/pii/S0743016723001316
https://www.sciencedirect.com/science/article/pii/S0743016723001316
https://www.sciencedirect.com/science/article/abs/pii/S0169534721001750
https://www.sciencedirect.com/science/article/abs/pii/S0169534721001750
https://hal.inrae.fr/hal-03606035v2/document  
https://hal.inrae.fr/hal-03606035v2/document  
https://www.organicseurope.bio/content/uploads/2022/06/IFOAMEU_Agroecology_Digitalization_2020.pdf
https://www.organicseurope.bio/content/uploads/2022/06/IFOAMEU_Agroecology_Digitalization_2020.pdf
https://www.organicseurope.bio/content/uploads/2022/06/IFOAMEU_Agroecology_Digitalization_2020.pdf
https://library.oapen.org/viewer/web/viewer.html?file=/bitstream/handle/20.500.12657/57546/9780429629211.pdf
https://library.oapen.org/viewer/web/viewer.html?file=/bitstream/handle/20.500.12657/57546/9780429629211.pdf
https://library.oapen.org/viewer/web/viewer.html?file=/bitstream/handle/20.500.12657/57546/9780429629211.pdf
https://library.oapen.org/bitstream/handle/20.500.12657/22912/1/1007249.pdf#page=267
https://library.oapen.org/bitstream/handle/20.500.12657/22912/1/1007249.pdf#page=267
https://library.oapen.org/bitstream/handle/20.500.12657/22912/1/1007249.pdf#page=267
https://www.globalagriculture.org/fileadmin/files/weltagrarbericht/IAASTD-Buch/PDFBuch/BuchWebTransformationFoodSystems.pdf
https://www.globalagriculture.org/fileadmin/files/weltagrarbericht/IAASTD-Buch/PDFBuch/BuchWebTransformationFoodSystems.pdf
https://www.globalagriculture.org/fileadmin/files/weltagrarbericht/IAASTD-Buch/PDFBuch/BuchWebTransformationFoodSystems.pdf
https://new.rcia.uc.cl/index.php/ijanr/article/view/2299
https://new.rcia.uc.cl/index.php/ijanr/article/view/2299


57 Gliessman S (2016). Transforming Food Systems with 
Agroecology. Agroecology and Sustainable Food Systems.
 https://www.tandfonline.com/doi/full/10.1080/21683
565.2015.1130765 

58 Food Farming & Countryside Commission (2021). 
Farming for Change Mapping a Route to 2030. 
https://cdn2.assets-servd.host/ffcc-uk/production/
assets/downloads/FFCC-Farming-for-Change-Mapping-a-
route-to-2030-with-addendum.pdf 

59 Landworkers’ Alliance (2023). A Manifesto for Food, 
Farming & Forestry. https://landworkersalliance.org.uk/
wp-content/uploads/2018/10/LWA-Manifesto-2023-
Digital-.pdf 

60 Petersen AJ (2024). AI and the Problem of 
Knowledge Collapse. arXiv preprint. https://arxiv.org/
pdf/2404.03502.pdf

61 Newport C (2019). Digital Minimalism: Choosing a 
Focused Life in a Noisy World. Portfolio Penguin. 

62 Slow Living LDN (2022). Digital Minimalism as a 
Philosophy of Technology Use. https://slowlivingldn.com/
journal/live-better/digital-minimalism

63 Guzan SE and Woodgate G (2012). Agroecology: 
Foundations in Agrarian Social Thought and Sociological 
Theory. Agroecology and Sustainable Food Systems. 
https://www.tandfonline.com/doi/abs/10.1080/10440
046.2012.695763

64 Innovative Farmers. https://www.innovativefarmers.
org 

65 Visser O et al (2021). Imprecision farming? Examining 
the (In)accuracy and Risks of Digital Agriculture. Journal 
of Rural Studies. https://www.sciencedirect.com/
science/article/abs/pii/S0743016721002217 

66 Farm Hack. https://farmhack.org/tools. See 
also The OpenTEAM project. https://openteam.
community. In Europe, Schola Campesina also works 
to share low tech knowledge through its Assembly 
for Grassroots Innovations in Agroecology. https://
www.scholacampesina.org/grassroot-innovations-for-
agroecology 

67 De Marchi V et al (2021). Frugal Innovation and 
Sustainability Outcomes: Findings from a Systematic 
Literature Review. European Journal of Innovation 
Management. https://www.emerald.com/insight/
content/doi/10.1108/EJIM-02-2022-0083/full/html 

68 Agroecology Coalition (2023). The Agroecology 
Assessment Framework. https://agroecology-coalition.
org/wp-content/uploads/2023/10/The-Agroecology-

Assessment-Framework.pdf. See also Moeller NI 
et al (2023). Measuring Agroecology: Introducing a 
Methodological Framework and a Community of Practice 
Approach. Elementa. https://online.ucpress.edu/
elementa/article/11/1/00042/197669/Measuring-
agroecology-Introducing-a-methodological 

69 Clément C and Ajena F (2021). Paths of Least 
Resilience: Advancing a Methodology to Assess the 
Sustainability of Food System Innovations – the Case 
of CRISPR. Agroecology and Sustainable Food Systems, 
https://www.tandfonline.com/doi/abs/10.1080/216835
65.2021.1890307 

70 Schumacher EF, Technology and Political Change, 
Rita Hinden Memorial Lecture, 1976. Not in print.

71 Schumacher EF, Small is Beautiful, published 1973, 
see Vintage, 1993 edition.

72 Mariani AM et al (2024). Influence of Technology 
Adoption on Farmers’ Well-Being: Systematic 
Literature Review and Bibliometric Analysis. Heliyon. 
https://www.sciencedirect.com/science/article/pii/
S2405844024003475 

73 Ricciardi V et al (2020). A Scoping Review of 
Research Funding For Small-Scale Farmers in Water 
Scarce Regions. Nature Sustainability. https://www.
nature.com/articles/s41893-020-00623-0 

74 Wittman H and James D (2020). Advancing Food 
Sovereignty Through Farmer-Driven Digital Agroecology. 
International Journal of Agriculture and Natural 
Resources. https://new.rcia.uc.cl/index.php/ijanr/
article/view/2299 

75 Institute for Agriculture and Trade Policy (2018). 
#AgTechTakeback – Neither Neoluddism Nor Corporate 
Ag. https://www.iatp.org/blog/neither-neoluddism-nor-
corporate-ag  

76 House of Lords Justice and Home Affairs Committee 
(2022). Technology Rules? The Advent of New 
Technologies in the Justice System. https://publications.
parliament.uk/pa/ld5802/ldselect/ldjusthom/180/180.
pdf 

77 RASE (2023). The Principles of Regenerative 
Agriculture. https://www.rase.org.uk/news/the-
principles-of-regenerative-agriculture
78 Stilgoe J et al (2013). Developing a Framework 
for Responsible Innovation. Research Policy. 
https://www.sciencedirect.com/science/article/
pii/S0048733313000930. See also Sabio RP and 
Lehoux P (2022). How Does Context Contribute to and 
Constrain the Emergence of Responsible Innovation 
in Food Systems? Results from a Multiple Case 

53

https://www.tandfonline.com/doi/full/10.1080/21683565.2015.1130765
https://www.tandfonline.com/doi/full/10.1080/21683565.2015.1130765
https://cdn2.assets-servd.host/ffcc-uk/production/assets/downloads/FFCC-Farming-for-Change-Mapping-a-route-to-2030-with-addendum.pdf
https://cdn2.assets-servd.host/ffcc-uk/production/assets/downloads/FFCC-Farming-for-Change-Mapping-a-route-to-2030-with-addendum.pdf
https://cdn2.assets-servd.host/ffcc-uk/production/assets/downloads/FFCC-Farming-for-Change-Mapping-a-route-to-2030-with-addendum.pdf
https://landworkersalliance.org.uk/wp-content/uploads/2018/10/LWA-Manifesto-2023-Digital-.pdf
https://landworkersalliance.org.uk/wp-content/uploads/2018/10/LWA-Manifesto-2023-Digital-.pdf
https://landworkersalliance.org.uk/wp-content/uploads/2018/10/LWA-Manifesto-2023-Digital-.pdf
https://arxiv.org/pdf/2404.03502.pdf
https://arxiv.org/pdf/2404.03502.pdf
https://slowlivingldn.com/journal/live-better/digital-minimalism
https://slowlivingldn.com/journal/live-better/digital-minimalism
https://www.tandfonline.com/doi/abs/10.1080/10440046.2012.695763
https://www.tandfonline.com/doi/abs/10.1080/10440046.2012.695763
https://www.innovativefarmers.org
https://www.innovativefarmers.org
https://www.sciencedirect.com/science/article/abs/pii/S0743016721002217
https://www.sciencedirect.com/science/article/abs/pii/S0743016721002217
https://farmhack.org/tools
https://openteam.community
https://openteam.community
https://www.scholacampesina.org/grassroot-innovations-for-agroecology
https://www.scholacampesina.org/grassroot-innovations-for-agroecology
https://www.scholacampesina.org/grassroot-innovations-for-agroecology
https://www.emerald.com/insight/content/doi/10.1108/EJIM-02-2022-0083/full/html 
https://www.emerald.com/insight/content/doi/10.1108/EJIM-02-2022-0083/full/html 
https://agroecology-coalition.org/wp-content/uploads/2023/10/The-Agroecology-Assessment-Framework.pdf
https://agroecology-coalition.org/wp-content/uploads/2023/10/The-Agroecology-Assessment-Framework.pdf
https://agroecology-coalition.org/wp-content/uploads/2023/10/The-Agroecology-Assessment-Framework.pdf
https://online.ucpress.edu/elementa/article/11/1/00042/197669/Measuring-agroecology-Introducing-a-methodological
https://online.ucpress.edu/elementa/article/11/1/00042/197669/Measuring-agroecology-Introducing-a-methodological
https://online.ucpress.edu/elementa/article/11/1/00042/197669/Measuring-agroecology-Introducing-a-methodological
https://www.tandfonline.com/doi/abs/10.1080/21683565.2021.1890307
https://www.tandfonline.com/doi/abs/10.1080/21683565.2021.1890307
https://www.sciencedirect.com/science/article/pii/S2405844024003475
https://www.sciencedirect.com/science/article/pii/S2405844024003475
https://www.nature.com/articles/s41893-020-00623-0
https://www.nature.com/articles/s41893-020-00623-0
https://new.rcia.uc.cl/index.php/ijanr/article/view/2299
https://new.rcia.uc.cl/index.php/ijanr/article/view/2299
https://www.iatp.org/blog/neither-neoluddism-nor-corporate-ag
https://www.iatp.org/blog/neither-neoluddism-nor-corporate-ag
https://publications.parliament.uk/pa/ld5802/ldselect/ldjusthom/180/180.pdf
https://publications.parliament.uk/pa/ld5802/ldselect/ldjusthom/180/180.pdf
https://publications.parliament.uk/pa/ld5802/ldselect/ldjusthom/180/180.pdf
https://www.rase.org.uk/news/the-principles-of-regenerative-agriculture
https://www.rase.org.uk/news/the-principles-of-regenerative-agriculture
https://www.sciencedirect.com/science/article/pii/S0048733313000930
https://www.sciencedirect.com/science/article/pii/S0048733313000930


Study. Sustainability. https://www.mdpi.com/2071-
1050/14/13/7776 . See also Macnaghten P (2020). The 
Making of Responsible Innovation. Cambridge University 
Press. https://www.cambridge.org/core/elements/abs/
making-of-responsible-innovation/9C2F633EB7FB0F5EC
5C21FB741005890  

79 International Research Centre for Research in Organic 
Food Systems (ICROFS) website. https://icrofs.dk/en/
about-icrofs/organisation

80 Commons Library Research Briefing (2023). Research 
& Development Spending. https://researchbriefings.files.
parliament.uk/documents/SN04223/SN04223.pdf 

81 Defra (2018). Health and Harmony: the Future 
for Food, Farming and the Environment in a Green 
Brexit. https://assets.publishing.service.gov.uk/
media/5a952ad9e5274a5b849d3ad1/future-farming-
environment-consult-document.pdf

82 Agriculture Act 2020. https://www.legislation.gov.uk/
ukpga/2020/21/contents/enacted/data.htm 

83 Guardian (2023). Air We Breathe in UK Depends 
on Race and Income, Studies Show. https://www.
theguardian.com/environment/2023/jul/28/air-breathe-
uk-depends-race-income 

84 Environment Agency (2008). Addressing 
Environmental Inequalities: Water Quality. 
https://assets.publishing.service.gov.uk/
media/5a7ce660e5274a724f0be324/scho0507bmru-
e-e.pdf 

85 Guardian (2021). England’s Poorest Areas Left 
Far Behind with Lack of Social Infrastructure. https://
www.theguardian.com/society/2021/jun/28/england-
poorest-areas-left-far-behind-lack-social-infrastructure 

86 UKRI 2023). Accelerating AgriTech Adoption in the 
UK. https://iuk.ktn-uk.org/news/accelerating-agritech-
adoption-in-the-uk 

87 Douthwaite B and Hoffecker E (2017). Towards a 
Complexity-Aware Theory of Change for Participatory 
Research Programs Working Within Agricultural 
Innovation Systems. Agricultural Systems. https://
www.sciencedirect.com/science/article/abs/pii/
S0308521X17303190?via%3Dihub

88 Johnson C and Webster K (2021). ABC&D – Creating 
a Regenerative Circular Economy for All. TerraPreta
89 Food, Farming &  Countryside Commission (2021). 
Farming Smarter: Investing in Our Future https://ffcc.
co.uk/conversations/farming-smarter-agroecology-
development-bank 

90 Agroecology Europe website, Consolidated Set of 13 
Agroecological Principles (HLPE 2019).
https://www.agroecology-europe.org/our-approach/
principles

91 High Level Panel of Experts (HLPE) (2019). 
Agroecological and Other Innovative Approaches for 
Sustainable Agriculture and Food Systems that Enhance 
Food Security and Nutrition. https://agritrop.cirad.
fr/604473/1/604473.pdf 

92 International Forum for Agroecology, Nyéléni (2015). 
Declaration of the International Forum for Agroecology. 
https://www.foodsovereignty.org/forum-agroecology-
nyeleni-2015-2 

93 Defra (2023). Agricultural workforce in England at 1 
June 2023.  https://www.gov.uk/government/statistics/
agricultural-workforce-in-england-at-1-june/agricultural-
workforce-in-england-at-1-june-2023 

94 Landworkers’ Alliance (2022 ). The Attraction of 
Agroecology and the Barriers Faced by New Entrants 
Pursuing Agroecological Farming and Land Work. 
https://staging.landworkersalliance.org.uk/wp-content/
uploads/2018/10/Landworkers-Alliance-The-Attraction-
of-AgroecologyFINAL.pdf

95 Defra, Agriculture in the UK Dashboard, https://defra-
farming-stats.github.io/auk-dashboard/#farm-size-and-
ownership 

54

https://www.mdpi.com/2071-1050/14/13/7776
https://www.mdpi.com/2071-1050/14/13/7776
https://www.cambridge.org/core/elements/abs/making-of-responsible-innovation/9C2F633EB7FB0F5EC5C21FB741005890
https://www.cambridge.org/core/elements/abs/making-of-responsible-innovation/9C2F633EB7FB0F5EC5C21FB741005890
https://www.cambridge.org/core/elements/abs/making-of-responsible-innovation/9C2F633EB7FB0F5EC5C21FB741005890
https://icrofs.dk/en/about-icrofs/organisation
https://icrofs.dk/en/about-icrofs/organisation
https://researchbriefings.files.parliament.uk/documents/SN04223/SN04223.pdf
https://researchbriefings.files.parliament.uk/documents/SN04223/SN04223.pdf
https://assets.publishing.service.gov.uk/media/5a952ad9e5274a5b849d3ad1/future-farming-environment-consult-document.pdf
https://assets.publishing.service.gov.uk/media/5a952ad9e5274a5b849d3ad1/future-farming-environment-consult-document.pdf
https://assets.publishing.service.gov.uk/media/5a952ad9e5274a5b849d3ad1/future-farming-environment-consult-document.pdf
https://www.legislation.gov.uk/ukpga/2020/21/contents/enacted/data.htm
https://www.legislation.gov.uk/ukpga/2020/21/contents/enacted/data.htm
https://www.theguardian.com/environment/2023/jul/28/air-breathe-uk-depends-race-income
https://www.theguardian.com/environment/2023/jul/28/air-breathe-uk-depends-race-income
https://www.theguardian.com/environment/2023/jul/28/air-breathe-uk-depends-race-income
https://assets.publishing.service.gov.uk/media/5a7ce660e5274a724f0be324/scho0507bmru-e-e.pdf
https://assets.publishing.service.gov.uk/media/5a7ce660e5274a724f0be324/scho0507bmru-e-e.pdf
https://assets.publishing.service.gov.uk/media/5a7ce660e5274a724f0be324/scho0507bmru-e-e.pdf
https://www.theguardian.com/society/2021/jun/28/england-poorest-areas-left-far-behind-lack-social-infrastructure
https://www.theguardian.com/society/2021/jun/28/england-poorest-areas-left-far-behind-lack-social-infrastructure
https://www.theguardian.com/society/2021/jun/28/england-poorest-areas-left-far-behind-lack-social-infrastructure
https://iuk.ktn-uk.org/news/accelerating-agritech-adoption-in-the-uk
https://iuk.ktn-uk.org/news/accelerating-agritech-adoption-in-the-uk
https://www.sciencedirect.com/science/article/abs/pii/S0308521X17303190?via%3Dihub 
https://www.sciencedirect.com/science/article/abs/pii/S0308521X17303190?via%3Dihub 
https://www.sciencedirect.com/science/article/abs/pii/S0308521X17303190?via%3Dihub 
https://ffcc.co.uk/conversations/farming-smarter-agroecology-development-bank
https://ffcc.co.uk/conversations/farming-smarter-agroecology-development-bank
https://ffcc.co.uk/conversations/farming-smarter-agroecology-development-bank
https://www.agroecology-europe.org/our-approach/principles
https://www.agroecology-europe.org/our-approach/principles
https://agritrop.cirad.fr/604473/1/604473.pdf 
https://agritrop.cirad.fr/604473/1/604473.pdf 
https://www.foodsovereignty.org/forum-agroecology-nyeleni-2015-2
https://www.foodsovereignty.org/forum-agroecology-nyeleni-2015-2
https://www.gov.uk/government/statistics/agricultural-workforce-in-england-at-1-june/agricultural-workforce-in-england-at-1-june-2023
https://www.gov.uk/government/statistics/agricultural-workforce-in-england-at-1-june/agricultural-workforce-in-england-at-1-june-2023
https://www.gov.uk/government/statistics/agricultural-workforce-in-england-at-1-june/agricultural-workforce-in-england-at-1-june-2023
https://staging.landworkersalliance.org.uk/wp-content/uploads/2018/10/Landworkers-Alliance-The-Attraction-of-AgroecologyFINAL.pdf
https://staging.landworkersalliance.org.uk/wp-content/uploads/2018/10/Landworkers-Alliance-The-Attraction-of-AgroecologyFINAL.pdf
https://staging.landworkersalliance.org.uk/wp-content/uploads/2018/10/Landworkers-Alliance-The-Attraction-of-AgroecologyFINAL.pdf
https://defra-farming-stats.github.io/auk-dashboard/#farm-size-and-ownership
https://defra-farming-stats.github.io/auk-dashboard/#farm-size-and-ownership
https://defra-farming-stats.github.io/auk-dashboard/#farm-size-and-ownership

