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The UK has a significant agricultural sector, and crop production 
represents one of the main uses of land. Around 69 % of the total 
UK cropland is used for growing cereals

Executive summary

UK Agricultural Sector 

overview:

Cereal

Non-Horticulture
Oilseed Rape

3.3%

Horticulture

2.8%

Potatoes

69.4%

17.1%
7.4%

2024 UK crop production 

distribution:

The UK had a global trade deficit, worth  ͯ£39.5bn in 2024 
and imported 2.9 times more cereals than it exported.

Sustainable growth is one of the key policy goals of the UK 
government, and emissions from agriculture have been 
rising steadily over time.

6ͯ9% 
Of the UKôs agricultural production 
is made up of cereals, of which 
wheat accounts for  ͯ51% and 
Barley  ͯ40%. As a majority grain 
producer, legislative and economic 
shocks that affect grain production 
are of particular importance to the 
UK. 

Ą

Ą

Ą

The UKôs agricultural GDP in 2024 was  ͯ£14.5bn , with a 

total value of crop production of  ͯ£11.7bn . 

17.6% of land in the UK was covered by crops in 2024. 

Total crop area in the UK amounted to over 4.2 million

hectares.

The UKôs agricultural GDP has risen at a 4.2% compound 

annual growth rate per year since 2014, but despite this 

self-sufficiency has dropped by 12% since the year 2000.

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Note: Please refer to Section 1: ñIntroduction and scopeò of the report for more details on the analyses and results obtained

Overview of CA -RA | CA-RA general benefits and tools | Impact of CA-RA on UK policy targets
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Conservation and Regenerative Agriculture (CA-RA) promotes 
direct sowing, cover crops and crop diversification, with the main 
objective of conserving and using natural resources efficiently 

Executive summary

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Note: Please refer to Section 1: ñIntroduction and scopeò of the report for more details on the analyses and results obtained

Overview of CA -RA | CA-RA general benefits and tools | Impact of CA-RA on UK policy targets

Essential CA -RA techniques

1. Direct seeding

This technique is essentially used for arable crops. It consists of sowing 

directly on the remains of the previous crop, without using mechanical 

seedbed preparation or soil disturbance prior to sowing.

3. Cover cropping

This technique is used in arable crops and permanent crops with the aim of protecting 

the soil between the crop rows. The cover can be seeded, inert or spontaneous.

2. Species diversification

For arable crops, the use of varied crop sequences and associations 

imply a different demand for soil nutrients, increasing overall soil 

nutrients, yields and fertility in the long term, as well as reducing the 

pressure of pests.

Principles of CA -RA1

Minimum soil disturbance Ą No tillageĄ
Permanent soil coverage Ą Crop residues 

and/or live mulches
Ą

Species Diversification Ą Crop rotation or 

Intercropping
Ą
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The UK has significant room to expand the implementation of 
Conservation and Regenerative Agriculture practices across its 
cropland

Executive summary

The crop is sown directly 

into the soil avoiding any 

tillage and leaving the 

previous crop residues

229k ha

No-tillage

No-tillage  adoption scenarios

229k ha 
Currently 229,000 hectares of 
arable land are under no-tillage in 
the UK

5.13%
of arable land in the UK in under 
no-tillage practices

Moderate Scenario

Optimistic Scenario

Current state

Stable adoption
The UK has experienced a slow 
and stable increase in the adoption 
of no-tillage practices over time.

Currently, approximately 5% 

of arable land is under no-

tillage practices. 

Our moderate scenario 

assumes a 3p.p  increase in 

no-tillage.

Our moderate scenario 

assumes a 6p.p  increase in 

no-tillage. Current Moderate Optimistic

5%

8%

11%
+3p.p +6p.p

Adoption scenarios

Our UK adoption scenarios are 
based on published data sets 
from ECAF and the latest 
available UK Eurostat data as 
well as other academic sources.

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Note: Please refer to Section 1: ñIntroduction and scopeò of the report for more details on the analyses and results obtained

Overview of CA -RA | CA-RA general benefits and tools | Impact of CA-RA on UK policy targets
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The regulatory environment in the UK has been evolving rapidly, 
with policy objectives increasingly aligned with environmental, 
socioeconomic, and food security goals

Executive summary

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Note: Please refer to Section 1: ñIntroduction and scopeò of the report for more details on the analyses and results obtained

Examples of initiatives that incentivise 

CA-RA adoption

Key policy changes

2020 2022 2023 2025

Pesticide National Action Plan Sustainable Farming Incentive

Approval of the new 

Agriculture Act

Full scheme of 

Sustainable 

Farming Incentive 

introduced

First Environmental 

Improvement Plan

Publication of the 

UK Pesticides 

National Action 

Plan

Main Policy Objectives

Å Environmental 

Sustainability

Å Improvement of 

the UKôs food 

security

Å Increase the socio-

economic benefits 

of the agricultural 

sector

The pesticides National Action Plan aims to create a 

general policy framework in the UK with the main goal 

to:

Å No-tillage subsidies: £73/ha /year  for 3 years

Å Cover crop subsidies: £163- £203/ha/year  

Å Soil monitoring subsidies: £6-£97/ha/year  for 3 years

The Sustainable Farming Incentive (SFI) incentivises 

environmentally sustainable farming practices that line 

up with its objectives by providing subsidies for farmers 

who go beyond required regulations to protect the 

environment:

Å Promote farming practices that restore and

maintain biodiversity.

Å Promote integrated pest management farming

practices.

Å Minimise toxicity and plant resistance from pesticides.

2024

Update  of 

Agricultural 

Transition Plan

Overview of CA -RA | CA-RA general benefits and tools | Impact of CA-RA on UK policy targets
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CA-RA saves fuel and diminishes labour time which makes it a key 
practice to align UK crop production with policy objectives such as 
increasing efficiency, as well as green and sustainable growth

Executive summary

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Note: Please refer to Section 4:òCA-RA benefits for farmersò of the report for more details on the analyses and results obtained

Englandôs Agricultural Transition Plan, updated in 2024, sets a clear environmental 

objective to bring at least 40% of agricultural soils under sustainable management by 

2028, rising to 60% by 2030. This ambition aligns closely with the overarching 

environmental and productivity benefits of CA-RA.

CA-RAôs direct benefits to farmers

Soil tillage is one of the most labour and fuel 

intensive parts of conventional farming. By 

eliminating this process farmers can reap large 

economic  benefits.

CA-RA saves 3.6 hours  and 32.5 litres  of fuel 

per hectare when compared to conventional 

tillage on average. This amounts to savings of 

£62.89/ha and £59/ha respectively.

moderate scenario optimistic scenario

-1.3mn hours

-1.8mn hours

moderate scenario optimistic scenario

+11.8mn l

+16.2mn l

CA-RA Time 

Savings

CA-RA Fuel 

Savings

Overview of CA-RA | CA-RA general benefits and tools | Impact of CA-RA on UK policy targets
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CA-RA helps transform the UKôs agriculture sector to be more 
sustainable and has major socioeconomic and environmental 
benefits 

Executive summary

Environmental benefits Food security concernsSocio -economic benefits

Moderate Adoption Scenario

Optimistic Adoption Scenario

CA-RA would increase worker 

productivity by between 2.25%-

2.75% and farm productivity by 

4.8-5%

CA-RA would increase worker 

productivity by between 4.25%-

5.25% and farm productivity by 9-

10%

CA-RA impact on agri -GDP

Every p.p expansion of CA-RA 

leads to a 0.75% increase in the 

UKôs Agricultural GDP.

CA-RA impact Carbon emissions

Every p.p expansion of CA-RA 

reduces UK carbon emissions by 

55 kilo tonnes .

Biodiversity targets

Flood and erosion targets

CA-RA adoption leads to an 

increased density in different 

species on farms. Observed 

species density increases 

compared to conventional tillage.

CA-RA reduces erosion by 70% 

and improves water infiltration by 

more than 30% compared to 

conventional tillage. 

UK food security challenges

Since the year 2000, Utilised 

Agricultural Area has fallen by 

4.45% in the UK and there has 

been a 12% decline in the UKôs 

self-sufficiency in food 

production.

The UK farming industry is 

susceptible to extreme weather 

events such as flooding , which 

in 2023 contributed to cause 

grain farmers a 75% fall in their 

income.

CA-RA benefits

By increasing food output, 

efficiency and protecting against 

floods, CA-RA effectively alleviate 

the consequences of major 

threats to UKôs food security.

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Note: Please refer to Section 5: ñImpact of CA-RA on the UKôs policy targetsò of the report for more details on the analyses and results obtained

Overview of CA-RA | CA-RA general benefits and tools | Impact of CA-RA on UK policy targets
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CA-RA requires specific tools to function. Both the use of direct 
seeders and herbicides like glyphosate are indispensable with a 
significant portion of UK agriculture depending on them

Executive summary

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Note: Please refer to Section 3: ñEssential CA-RA toolsò of the report for more details on the analyses and results obtained

Main CA-RA tools

Direct Seeders

Herbicides

Herbicides are a key aspect of CA-RA because unlike 

conventional agriculture, the soil is not regularly 

disturbed by the seeding process. This means that 

herbicides like glyphosate, which is the most popular 

herbicide in the UK, are indispensable to create a 

suitable bed for planting.

Direct Seeders plant seeds into the ground without 

tillage being required, which allows for the planting of 

seeds without disturbing the soil. This means that soil 

erosion and biomass destruction are minimised.

5.8%
5.8% of the UKôs crop production is attributed to the 
usage of glyphosate, equivalent to £679 million. 

6-8%
Glyphosate is 6-8% more effective at removing weeds 
than other non-glyphosate alternatives and is the best 
tool to control grass and broadleaf easily available to 
UK farmers.

40-80%
40-80% of wheat and oilseed rape in the UK, 2 of the 
most economically important crops, are sprayed with 
glyphosate.

Impact and importance of 

CA-RA tools

Overview of CA-RA | CA-RA general benefits and tools | Impact of CA-RA on UK policy targets
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Compared to other countries, the UK has the highest levels of crop 
production attributed to glyphosate, with significant direct and 
extended positive economic effects resulting from its adoption

Executive summary

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Note: Please refer to Section 3: ñEssential CA-RA toolsò of the report for more details on the analyses and results obtained

Overview of CA-RA | CA-RA general benefits and tools | Impact of CA-RA on UK policy targets

Crop production attributed to 

glyphosate use
Glyphosate economic impact

1%

5.8%

0.8%

1.5%1.8%

The total economic impact of glyphosate is 

equivalent to 3.3% of the UKôs agricultural  GDP.

£448 Million
Glyphosateôs direct  impact  on the economy is £226mn 

and the extended  impact  £222.79mn , which totals over 

£448mn . For every pound generated by the direct use 

of glyphosate, £1.80 is generated for the whole 

economy.

A significant part of the UKôscrop production is

attributed to glyphosate use, especially when compared

to surrounding countries. This means that the impact

of regulation and supply is much more imperative to

agricultural output, and worth special consideration.

Wheat, potatoes and barley yields would see the 

largest losses from the removal of glyphosate.
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CA-RA aligns with institutional policy objectives by providing 
direct responses to government policy and planning targets for the 
agricultural industry

Executive summary

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

(1): https://www.gov.uk/government/publications/a-uk-government-food-strategy-for-england/a-uk-government-food-strategy-for-england-considering-the-wider-uk-food-system 

(2):https://www.gov.uk/government/publications/agricultural-transition-plan-2021-to-2024/agricultural-transition-plan-update-january-2024

CA-RA responses

Government Food Strategy (England)

Agricultural Transition Plan (England)

ÅMain aims: Health, environmental 

sustainability, resilience of food security.

ÅMain aims: Investment in innovation, 

sustainable growth, improved food security.

Policy

Socio-economic 

Environmental  

Food security 

Å Food sector attracts talented workers in 

every region.

ÅStop the decline in self-sufficiency.

Å Lower emissions and bring 40% of land into 

sustainable management by 2028.

Å Increase farm productivity and profitability.

ÅProductivity: Every 1p.p expansion in CA-RA 

adoption leads to a 1.6% increase in farm 

productivity  and 0.8% increase in labour  

productivity .

ÅCA-RA adoption saves  32.5l of fuel/ha and 

could increase carbon sequestration by 3.2 

million tonnes compared to conventional 

tillage.

ÅBy modernising the technology of agriculture 

and increasing productivity, CA-RA can help 

generational replacement and boost self -

sufficiency .

Overview of CA-RA | CA-RA general benefits and tools | Impact of CA -RA on UK policy targets
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By aligning the development objectives of the Agriculture Act with 
the sustainability goals set out in the Environmental Improvement 
Plan, CA-RA delivers benefits across both policy domains

Executive summary

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

(1):https://www.legislation.gov.uk/ukpga/2020/21/contents  (2):https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025

CA-RA responses

Agriculture Act

Environmental Improvement Plan 

(England)

ÅMain aims: Health, environmental 

sustainability, resilience of food security.

ÅMain aims: 10 goals, including sustainable 

farming and biodiversity targets.

Policy

Socio-economic

Environmental 

Food security solutions

ÅProtecting or improving soil quality and 

resilience against climate change. 

Å Improve efficiency and food security.

ÅMitigating and adapting to the effects of 

climate change.

ÅClean air, lower emissions.

ÅCA-RA saves £62.89/ha in operational costs

and £26.23/ha in fuel costs compared to

conventional tillage, making it a viable solution

to efficiency and profitability targets.

ÅCA-RA increases soil water retention by 12% 

and infiltration  by 30% which help to secure 

food production from the effects of flooding, 

which is a large concern in the UK.

ÅCA-RA improves soil quality by increasing soil 

organic carbon  by 9% compared to 

conventional tillage and biodiversity by 3x-20x 

depending on the species.

Overview of CA-RA | CA-RA general benefits and tools | Impact of CA -RA on UK policy targets

https://www.legislation.gov.uk/ukpga/2020/21/contents?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
https://www.gov.uk/government/publications/environmental-improvement-plan-2025/environmental-improvement-plan-eip-2025?utm_source=chatgpt.com
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UK government environmental policies already recognise CA-RA 
as environmentally sustainable alternatives to conventional 
practices, as it fulfils environmental goals

Executive summary

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

(1):https://defrafarming.blog.gov.uk/2025/03/11/an-update-on-the-sustainable-farming-incentive/

(2):https://www.gov.uk/government/publications/uk-pesticides-national-action-plan-2025/uk-pesticides-national-action-plan-2025-working-for-a-more-sustainable-future#objective-1-encourage-uptake-of-

integrated-pest-management-ipm

CA-RA responses

Sustainable Farming Incentive (SFI)

Pesticides National Action Plan

ÅMain aims: Provide subsidies to sustainable 

farming practices, including those which 

improve soil health and biodiversity.

ÅMain aims: Encourage uptake of integrated 

pest management, reduce risk of pesticides, 

ensure safe farming practices.

Policy

ÅDirectly subsidise CA-RA uptake by 

incensivising no-till and cover crops.

ÅEncourage natural predators, crop rotation 

and tillage practices that help sustain 

biodiversity.

Environmental responses 

ÅCA-RA improves soil health by reducing  soil erosion by 

70% when compared to conventional tillage.

ÅCA-RA conserves biodiversity. Sites where CA-RA is 

practiced, on average, see an increase  of 20x in 

springtail density, 4x in beetle density and 7.5x in spider 

density/ha compared to conventional tillage.

ÅCover cropping and biodiversity increases in beetles, 

spiders and birds are considered integrated pest 

management .

Direct support for CA-RA
Å These schemes already directly  subsidise or 

promote CA-RA.

Overview of CA-RA | CA-RA general benefits and tools | Impact of CA -RA on UK policy targets
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scope
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1.

1.1 Agriculture in the UK: Key facts 

1.2 Regulatory and policy framework



7 out of every 10 hectares in the United Kingdom are used for 
agriculture, producing around 65% of the nationôs total food 
supply , with a crop output exceeding £11bn in 2024

16

(1) Source: Agriculture in the United Kingdom Datasets. Department for Environment, Food & Rural Affairs (DEFRA).

(2) Total factor productivity volume indices. Ratio of total agricultural output to total inputs, expressed as an index with 1973=100. 

A higher value indicates greater efficiency in producing output per unit of input.

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

17.6%
Crops cover 17.6% of the UKôs land area. 
The agricultural sector has a labour force 
of 452,939 people, and contributes 
£14.5bn to national GDP.

Agricultural GDP £ 1ͯ4.5bn

Total crop output £ 1ͯ1.7bn

Utilised agricultural area (UAA) 16,760,080 ha

Total crops area 4,275,931 ha

Productivity (TFP index 2) 151.1

Agricultural workforce 452,939

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

£9.639bn

£8.206bn
£9.419bn

£9.956bn

£14.294bn £14.490bn+4.2%

UK agricultural GDP increased from £9.6bn in 2014 to 

£14.5bn in 2024. This growth has been supported by 

strong productivity gains, with TFP reaching 151.1 in 

2025;  indicating that output per unit of input is now more 

than 50% higher than in 1973.

1.1 Agriculture in the UK: Key facts  | 1.2 Regulatory and policy framework |  Scenario Analysis

Agricultural GDP (bn £)

United Kingdomôs key agricultural indicators (20241)

CAGR: Compound 

annual growth rate
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41% England  has 8.7mn ha of utilised 
agricultural area. Of this, 56% is 
croppable and 41% is used for 
crops.

Northern  Ireland  has 1mn ha 
of utilised agricultural area. Of 
this, 18% is croppable and 4% 
is used for crops.

4%

Wales has 1.8mn ha of utilised 
agricultural area. Of this,15% 
is croppable and 6% is used 
for crops.

6%

Scotland  has 5.1mn ha of utilised 
agricultural area. Of this,14% is 
croppable and 10% is used for 
crops.

10%

25%
Crops account for 25% of the UKôs utilised 
agricultural area, while the total croppable 
area represents 37% of it.

70%

Percentage of UAA hectares used for crop 

related activities (per country). Own 

calculations based on DEFRA statistics. 2024.

0%

1.1 Agriculture in the UK: Key facts  | 1.2 Regulatory and policy framework |  Scenario Analysis

England  is the UKôs leading cropland region, with 4 in 10 
hectares of farmland dedicated to crops - a sharp contrast to 
Scotland, Wales and Northern Ireland

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC



Cereals  are grown on almost 7 out of 10 arable crop hectares in 
the UK, with a total of 2.9 million hectares in 2024. Wheat is the 
most important cereal with over 1.5 million hectares

18

69%
Cereals account for 69.4% of UK cropland, followed by other non-horticultural crops (17.1% - 
e.g., maize, field beans), oilseeds (7.4%), horticultural crops (3.3%), and potatoes (2.8%). The 
average farm business income for cereal farms was £39,0002 during the crop year 2023-2024.

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Source: DEFRA statistics (land use) and own calculations. Data for 2024.

(1)Main crops considering total area (ha) of arable crops (horticultural and non horticultural crops)

(2) 2023/2024 data. Average farm business income at current prices. Crop type: cereal. DEFRA statistics. 

2.8%

Potatoes

3.3%

Horticultural

7.4%

Oilseed

17.1%

Other non 

horticultural

69.4%

Cereals

118k ha 142k ha

317k ha

732k ha

2.966mn ha

51.5%

Wheat

40.2%

Barley
6.1%

Oats

2.2%

Minor cereals

Cereals
% of  cereal 

arable crop

Wheat leads with 1.5mn ha, followed by barley (1.1mn ha), 

oats (182k ha) and minor cereals (59k ha, including rye and 

mixed corn).

1.1 Agriculture in the UK: Key facts  | 1.2 Regulatory and policy framework |  Scenario Analysis

Main crops (2024) 1



UK agricultural exports depend largely on Europe, with a global 
trade deficit of £39.5bn in 2024. Cereals are one of its main 
components, with imports 2.9 times higher than exports

19Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Source: DEFRA statistics. Overseas trade.

x2.9
The total value of agricultural exports was 
£24.55bn in 2024, while the value of imports 
totaled £64.05bn. Cereal imports are 2.9 times 
higher than exports.

Å The main  export  partners  for the British agricultural sector are 

Ireland,  France,  United  States,  Netherlands  and Germany .

Å The countries in the European  Union  remain the most important 

agricultural export partner for the United Kingdom.

Å Overall, agri-food exports account for 6.1% of total UK exports. 

Whisky  has the highest  export  value , totalling £5.5bn. 

Ireland

France

United States

Netherlands

Germany

Belgium

Spain

China

£4,269mn

£2,854mn

£2,674mn

£1,764mn

£1,101mn

£768mn

£717mn

£711mn

Outside EU -27

Imports

Exports

Beverages Misc. Edible 

preps

Cereals 

&cereals 

preps

Meat & 

meat preps

Dairy & Eggs Fish & 

fish preps

Coffee, 

tea, etc.

£8,196mn

£2,570mn £2,407mn
£2,127mn

£ 2,124mn £1,957mn £1,805mn

Fruit and 

Veg & preps

Meat & 

meat preps

Beverages Cereals & 

cereals preps

Coffee, 

tea, etc.

Misc. Edible 

preps

Dairy & Eggs

£14,449mn

£8,462mn

£7,505mn £6,974mn £6,005mn

£4,572mn £4,226mn
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Main agricultural export and 

import products (2024)

Main export destinations for 

agricultural products (2024)



Agricultural and environmental policies in the UK are 
largely devolved, operating within shared common frameworks, 
but with key differences between countries

20
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Á Most UK-wide regulatory frameworks apply entirely to 

England , e.g., Agriculture Act (2020), Environment 

Act (2021).

Á Apart from UK-wide reforms, England also has its own 

agriculture and farming schemes and plans, e.g., 

Agriculture Transition Plan 2021-2028 & Sustainable 

Farming Scheme.

27 June  2019 (before  EU 

withdrawal)

Amended Climate Change 

Act :Setting economy -wide 

targets that frames land -use 

& farming decarbonisation.

11 November  2020

Agriculture Act: new 

regulatory framework following 

EU withdrawal. Environmental 

Land Management scheme.

9 November  2021

Environment Act: Legally 

binding environmental 

targets & Office for 

Environmental 

Protection.
31 January  2023

Environmental 

Improvement Plan: 

Delivery plan for nature, 

soils, water, air and 

climate.

15 July  2025

UK Government  food  

strategy : Mainly  applies  

to  England .

Common  frameworks  coordinate agriculture and 

environmental policies across the UK, but each nation  can 

develop  its own acts, plans and particular schemes

21 March  2025

UK Pesticides National 

Action Plan : Promotion 

of sustainable pesticide 

usage.

Á The Windsor Agreement (2023) uniquely set out 

Northern  Irelandôs (NI) position following the UKôs 

withdrawal from the EU, impacting agri-goods, SPS 

and standards.

Á NI continues to follow EU pesticide approvals, e.g., 

EU glyphosate usage authorisation until year 2033. 

Á Most environmental matters remain devolved, with 

limited application of UK-wide legislation.

Á Wales  has its own Agriculture Act (2023) and local 

farmer support schemes, e.g., Sustainable Farming 

Schemes (2026).

Á Most environmental matters remain devolved, with 

limited application of UK-wide legislation, e.g., Wales 

Environmental Act (2016).

Á Scotland  has its own Agriculture Act (2024) and 

local farmer support schemes, e.g., Future Farming 

Investment Schemes.

Á Most environmental matters remain devolved, with 

limited application of UK-wide legislation, e.g., 

Scotlandôs draft Environment Strategy (2025).

Key post -EU exit regulatory milestones in 

Agriculture and Environmental affairs

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC
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Biodiversity

Protecting biodiversity  is a key goal of the plan, 

in order to meet environmental aims.

Promote IPM

Integrated pest management techniques reduce 

risks of pests whilst promoting sustainable 

farming.

In particular, the UKôs Pesticides National Action Plan 2025 
could impact the regulatory landscape as pesticide regulations and 
practices are standardised in the UK

Reduce toxicity

Focus on reducing environmental pressures 

and toxicity , rather than the quantity of pesticides 

used.

Avoid resistance

Pesticide resistance should be avoided by 

ensuring compliance with best practice.

Main targets of the Plan

The UK Pesticides  National  Action  Plan aims to1: 

Set out a common  framework  to promote the use of IPM (Integrated Pest Management) practices.

Set targets  for the monitoring and use of pesticides.

Minimise risk  of pesticides to the environment.

21

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Source: (1) UK Pesticides National Action Plan 2025



Additionally, through the Sustainable Farming Incentive 
Scheme (SFI) , the UK incentivises farmers to adopt 
environmentally friendly farming practices including no -tillage

1.1 Agriculture in the UK: Key facts | 1.2 Regulatory and policy framework  |  Scenario Analysis

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC. All data and information based on the 2024 schemeôs framework, Source(1): SFI scheme: 

ttps://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024 

note: In March of 2025 the scheme closed to new applications: https://defrafarming.blog.gov.uk/2025/03/11/an-update-on-the-sustainable-farming-incentive/

.
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Farm practices

SFI Goals 1

Å Improve soil health

Å Increase environmental sustainability of UK farming practices

Å Reduce soil toxicity

ÅGive farmers flexibility and personal choice as to how to chose to 

improve the environmental friendliness of their farming practice

The SFI -full scheme 

introduced in 2022- is a UK 

scheme that gives monetary 

subsidies to farmers that go 

beyond regulatory 

requirements to practice 

sustainable farming

Soil monitoring

Å SOH1: This clause entitles no-till  farmers to a subsidy of 

£73/ha per year for three years with the goal of promoting 

farming practices that lead to healthier soils, less erosion 

and environmental damage. As a result, option uptake 

data as of April 2025 shows that 90,700 ha are under no 

tillage  within this scheme.

Å SOH2, SOH3, SOH4: These clauses entitle farmers that 

use cover  cropping  to anywhere between £163/ha and

£203/ha, depending on the crop, season and 

implementation.

Å CSAM1: This clause entitles farmers to receive subsidies 

ranging from £6/ha to  £97/ha per  year  for  three  years , 

provided they regularly  test  their  soil  and report  the 

results . The level of subsidy varies according to the depth 

and quality of the data collected. This measure strives to 

build comprehensive soil databases and enable the 

monitoring of key metrics such as erosion and soil 

composition.

SFI incentives and clauses 

https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
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https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
https://www.gov.uk/government/publications/sustainable-farming-incentive-scheme-expanded-offer-for-2024/sfi-scheme-information-expanded-offer-for-2024
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The current agricultural and environmental regulatory framework 
can be broken down into three   main objectives : 
socioeconomic , food security , and environmental

1.1 Agriculture in the UK: Key facts | 1.2 Regulatory and policy framework  |  Scenario Analysis

Policy targets applicable to the 
whole of the UK

Food security targets:

Socioeconomic targets:

Environmental targets:

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC; DEFRA statistics.

.

V Support farm productivity  and innovation while ensuring fair 

supply chains.

V Replace direct payments with schemes rewarding public 

goods, safeguarding  farming  incomes  and contribution to 

UKôs GDP. 2019 2020 2021 2022 2023 2024

£5.1 bn £5.1 bn

£6.7 bn
£8 bn

£6.7 bn

£7.7 bn

V Maintain and improve domestic  food  production  

levels. 

V Ensure access to affordable , high quality  and safe 

food  for consumers.

V Enhance supply chain resilience  against  shocks  (e.g., 

imports, price volatility).

Total Income from farming at current prices UK

Food production to supply ratio (%) 2000-2024

V Achieve Net Zero  by 2050, with farming contributing 

through reduced emissions.

V Restore  soils , water quality, biodiversity, and habitats.

V Encourage sustainable  pesticide  use  and Integrated 

Pest Management.
Agriculture

5.6

Non-agriculture

18.1

UK Total

12.5

NϜO emissions (agriculture), 2023 ïmillion t CO Ϝ

67%

65%

80%

77%

Year 2000

Year 2024

Year 2024

Year 2000

All food

Indigenous type food
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Policy development at the European Union level also 
influences the UKôs agricultural and environmental landscape, 
particularly in Northern Ireland

1.1 Agriculture in the UK: Key facts | 1.2 Regulatory and policy framework  |  Scenario Analysis

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

(1) Source: European Commission, (2) (World Economic Forum, 2021), (3) (Food and Agriculture Organization of the United Nations [FAO], 2019), (4) (Masters, Baker, & Flood, 2010), (5) (Willige, 2019)

11 December  2019

Presentation  of  the European  

Green Deal.
20 May 2020

Presentation of the EU Biodiversity 

Strategy 2030 to protect natural resources, 

and of the "Farm to Fork Strategy" to 

make food systems more sustainable.

2021

New CAP regulation  adopted,  setting  

framework  for  2023-2027.

9 July  2021

The European  Climate  Law is  published,  

setting  the objective  of  climate  neutrality  by 

2050 and reducing  GHG emissions  by at least  

55% by 2030.17 November  2021

Commission  adopts  EU Soil  Strategy  for  

2030. It is  a key deliverable  of  the EU 

biodiversity  strategy  for  2030 and will  

contribute  to the objectives  of  the 

European  Green Deal. 

1 January  2023

CAP 2023-2027 enters  into  force ; 

Member  States  begin  implementing  

Strategic  Plans . 

Nov. 2023: Glyphosate  re-approval  until  

2033.

1 million species are at 

risk of extinction. 4

More than 75% of global 

food crop types rely on 

animal pollination. 5

Each degree increase in 

temperature decreases the 

yield of rice, corn and wheat   

by 3% to 10% 3.

The global average 

temperature increases at a 

rate of 0.18ºC per decade.  2

Why is the EU taking  action  in 
environmental  and agricultural  
affairs?

17 June  2024

Nature  Restoration  Regulation  adopted . 

Makes binding  EU targets  for  restoring  

nature .

Although no longer an EU 

member, the UK is indirectly 

affected by EU policies through 

trade , standards  alignment , 

and Northern  Irelandôs Windsor  

Framework .

Main EU milestones in agriculture and sustainability 

in the past few years 1 
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In this context, this report analyses the benefits and 
contributions of CA-RA in the UK and sets out the key tools to 
promote its uptake

1.1 Agriculture in the UK: Key facts |  1.2 Regulatory and policy framework  |  Scenario Analysis

Å Describe the relevance of Conservation  Agriculture  (CA) and Regenerative  Agriculture  (RA) in the UK and detail the 

benefits and characteristics of the two  most  essential  tools  to carry out Conservation Agriculture: direct  seeders  and the 

herbicide,  glyphosate .

ÅQuantify the benefits  of  CA-RA implementation  for  farmers .

ÅMeasure CA-RA contribution to UKôs socioeconomic , environmental  targets , and food  security .

The relevant areas of CA-RA studied in this report fall under the 

themes addressed in the UKôs main strategic legislation on 

agricultural and the environment:

 

Soil quality Climate Biodiversity Farmers
Economy & 

rural dev.

Framework for analysis Methodology 

Å The quantification of benefits for farmers and CA-RA 

contribution to socioeconomic, environmental and food 

security targets has been carried out with specific models 

comparing conventional agriculture with CA-RA based on an 

extensive literature review.

Å For CA-RA contribution and benefits we have mainly used an 

econometric methodological approach to enable us to 

estimate the impact of CA-RA adoption on different 

performance indicators.

Objectives

1

2

3
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC



A variety of sources were used to define scenarios based on 
potential CA -RA adoption in the UK. Impact time delays 
were also taken into consideration in our study

26

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Note: No-tillage, in our study has the same meaning as when other nations refer to ñzero tillage.ò
Sources for note (1): Alskaf,K., et al. 2019), Eurostat: https://ec.europa.eu/eurostat/databrowser/view/EF_MP_PRAC/default/table?lang=en 

Sources for note (2): (Araya, T., et al. 2011) and (European Commission Joint Research Centre. 2009)

Consistent with previous research, we calculated the impact of 

CA-RA adoption on key socioeconomic and environmental 

indicators after a time delay of 2 years following 

implementation.2

IMPACT TIME DELAY

No-till and CA -RA adoption on 

the UK based on different 

sources

Moderate and optimistic  scenarios were created based on 

historical CA-RA adoption data in the UK. Our moderate 

scenario assumes a 3 p.p increase in CA-RA ha and our 

optimistic scenario assumes a 6 p.p expansion in CA-RA 

ha across UKôs cropland.

These scenarios are used in our methodology to 

estimate the impacts of CA -RA adoption on different 

indicators .

Eurostat
Eurostat estimated a stable 5.13% rate of no -tillage 

in both 2010 and 2016 for the UK.

Academic

ECAF

Our academic source found no-till adoption in England  

had increased from 5% in 2010 to 7% in 2016 as a 

percentage of all tillage practices. 1

Given that minimum tillage can include farm practices that 

are not considered as part of the CA-RA framework, we used 

no-tillage as a proxy for CA -RA in the UK. If not specified, 

the analyses presented across this report are referencing no-

tillage practices. 

Proposed scenarios

ECAF estimated an increase in 11 percentage points for 

Conservation Agriculture adoption between 2018 and 

2021 for the UK.

Because of the crossover and comparability between 

Conservation Agriculture and Regenerative Agriculture, we 

refer to them in unison in the abbreviation: CA-RA.

1.1 Agriculture in the UK: Key facts |  1.2 Regulatory and policy framework  |  Scenario Analysis

https://ec.europa.eu/eurostat/databrowser/view/EF_MP_PRAC/default/table?lang=en


Relevance of CA -RA
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2.

2.1 Overview of CA-RA

2.2 Relevance to farmers in Agriculture



CA-RA encourages the use of direct sowing, cover crops, and crop 
diversification, and has as its main objective the conservation , 
improvement , and efficient use of resources

2.1 Overview of CA -RA| 2.2 Relevance to farmers in Agriculture

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Source (1): (Kassam et al.,2019)
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Permanent soil coverage Ą Crop residues 

and/or live mulches

Species Diversification Ą Crop rotation or 

Intercropping

Minimum soil disturbance Ą No tillageĄ

Ą

Ą

Principles of CA -RA1

Conservation and Regenerative Agriculture (CA-RA) are farming systems that promote minimum  soil  disturbance  (i.e. no 

tillage), maintenance of a permanent  soil  cover , and diversification  of  plant  species . They enhance biodiversity and natural 

biological processes above and below the ground surface, which contribute to increased water and nutrient use efficiency and to 

improved and sustained crop production.

Essential CA -RA techniques

In addition to direct seeding, cover crops and 

species diversification, the use of herbicides  is 

of particular relevance to weed control and 

effectiveness of CA-RA practices.

+

Direct seeding

Cover cropping

Species diversification

This technique is essentially used for arable crops. It consists 

of sowing directly on the remains of the previous crop, without 

using mechanical seedbed preparation or soil disturbance 

prior to sowing.

This technique is used in arable crops and permanent 

crops with the aim of protecting the soil between the crop 

rows. The cover can be seeded, inert or spontaneous.

For arable crops, the use of varied crop sequences and 

associations imply a different demand for soil nutrients, 

increasing overall soil nutrients, yields and fertility in the 

long term, as well as reducing the pressure of pests.
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Regenerative Agriculture is a term used for agricultural 
systems that, over time, improve the environment. Conservation 
Agriculture is a necessary component of this framework

2.1 Overview of CA -RA | 2.2 Relevance to farmers in Agriculture

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Source: Groundwell:https://groundswellag.com/principles-of-regenerative-agriculture/

RA pillars explained
Regenerative 

Agriculture diagram

RA and CA go hand in hand , as RA requires 

CA practices for most of its pillars .

Minimising  soil disturbance  and preferably 

eliminating it altogether using no-till practices, 

which is a core principle of Conservation 

Agriculture.

Protecting the soil surface by using cover 

crops and no-tillage practices is key to 

regenerative agriculture.

Maintaining living plant roots that are alive 

instead of pulling or destroying them and is a 

practice which is synergetic with no-tillage.

Species diversity is achieved by rotating crops, 

using cover crops, crop rotation and intercropping. 

These are all Conservation Agriculture techniques.

Integrating livestock into croppable area is one 

of the components of Regenerative Agriculture, 

whilst not specific to Conservation Agriculture, 

many practitioners incorporate livestock too.



CA-RA brings several benefits to farmers while stimulating 
rural areas and contributing to national strategies on 
environment, food security  and socioeconomic  objectives

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC 30

Reduction in CO 2 

atmospheric 

emissions.

Increased carbon  

sequestration  in the soil.

From no-till techniques

From lower need of fuel.

Reduced CO2 emissions  

from tractors.

CA-RA favours the presence of 

worms, arthropods and birds.

CA-RA enhances soil capacity to 

withstand torrential rains, floods, and 

droughts.

CA-RA prevents  tillage, water and 

wind erosion.

CA-RA improves  soil structure and leads 

to an increase in organic matter , providing 

more nutrients and enhancing fertility.

CA-RA achieves  both greater water  

infiltration  and lower evaporation.

Lower labour time 

needed in farm operations.

Reduction  on the time 

need for machinery.

- Lower labour  costs.

- Time to devote to other activities.

- Lower tractor fuel costs.

The implementation of CA-RA 

results in a decline in operating 

costs for farmers which leads to 

greater benefits per hectare.

Greater carbon sequestration 

and lower CO 2 emissions

Better  water  management

Improvement in soil quality

Soil erosion reduction

Resilience to climate change effects

Biodiversity enhancement

Improvement  in  the 

profitability  of  operations

Energy savings

Time savings for farmers

CA-RA contributes to GDP, employment 

and rural development .

Socioeconomic impact & rural 

development

CA-RA is associated to a reduction in farmers' 

production costs , which in turn boosts 

productivity and therefore improves trade 

balance of agricultural crops.

Food security

Benefits resulting from the adoption of CA -RA

Contribution to United Kingdomôs policy targetsBenefits for farmers

2.1 Overview of CA -RA| 2.2 Relevance to farmers in Agriculture



Despite recent progress, most UK arable land is still ploughed or 
minimally tilled highlighting a substantial untapped opportunity 
for no-till and CA-RA adoption

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Elaborated with Eurostat and DEFRA data

Source(1) DEFRA, Sustainable Farming Incentive Action Summaries at 1st October 2025, Source (2): (Jaworski et al., 2023)
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No-till evolution in the UK

2010 2016

219,140

229,410

+10,270 ha

 ͯ5.13% 
Of all arable land in the UK is under no-tillage.

Defra reports that in England , there are 139,000ha registered 

under no-till  and 93,800ha registered as using cover crops 

published under the SFI (sustainable Farming Incentive.) 1 

No-tillage practices, as one of the cornerstones of CA-RA, 

are present in an increasing amount of British farmland.

Despite this, there is still a long journey ahead, and huge 

potential  for the expansion  of CA-RA and no-tillage in 

the UKôs farming industry.

Hectares under no -tillage 

2.1 Overview of CA -RA| 2.2 Relevance to farmers in Agriculture

Specifically, around 25% of UK farmers reported 

regularly  implementing  no-tillage  techniques  in their 

farms in a key study. Additionally,  around 64% of UK 

farmers were aware of no-tillage as a practice. 2



In particular, CA-RA practices make up a significant 
portion of the English agricultural landscape, especially in 
wheat , which is the UKôs most popular cereal crop

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC. Note: Due to data unavailability, South West England information was calculated as the average of the remaining regions. 

Crops taken into account for the calculations: wheat, barley, oilseed rape, potatoes, sugar beet, fodder.
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CA-RA & main English Crops 

(estimation 2024)

Wheat

Approximately, 72,327 ha of wheat are currently cultivated 

under CA-RA practices.

Oilseed Rape

Approximately, 12,659 ha of oilseed rape are currently 

cultivated under CA-RA practices.

Potatoes

Approximately, 4,398 ha of potatoes are currently cultivated 

under CA-RA practices. 

Barley

Approximately, 41,111 ha of barley are currently cultivated 

under CA-RA practices.

England adoption of CA -RA per 

region (estimation 2024) 

ÅApproximately, 145,947 ha are currently cultivated under Conservation and Regenerative Agriculture practices in 

England.

Å In terms of regional distribution of CA-RA practices, East  of  England  accounts for approximately 26,9% of the ha 

devoted to CA-RA practices observed in the country; followed by East  Midlands  (18,4%) and Yorkshire  and the 

Humber  (13,6%.)

2.1 Overview of CA -RA | 2.2 Relevance to farmers in Agriculture



Essential CA -RA tools
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3.

3.1 CA-RA Instruments

3.2 Glyphosate impact analysis



CA-RA techniques rely on two essential tools . Specifically, 
direct seeding machines to avoid tillage and herbicides  for 
weed management are needed
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Given that CA-RA avoids tillage, it is necessary to have proper 

equipment to establish the crops in conditions with abundant plant 

residues. One of the key machines are direct  seeders  (no-till  

drills) . The direct seeders are distinguished from conventional 

seeders by the sowing  line , which is more solid and must put high 

pressure on the soil to assure a correct cut and seed positioning. 

In general, no-till drills must have the following characteristics:

CA-RA principles lead to the application of optimised amounts of 

herbicides whilst minimising the risk of downstream contamination. A 

judicious use of crop protection products is in many cases essential 

to control weed growth. Glyphosate is one of the most widely used 

herbicides due to its characteristics  such as: Efficiency, 

environmental profile, non-selectivity, cost-effectiveness, etc.

Herbicides use 

controls the growth of 

these weeds .

On-spot fertilisation  

entails that nutrients  

are not easily 

accessible to weeds, 

so they spread more 

slowly.

Herbicides  can either act 

on a specific group of 

plants (selective ) or on all 

types of plants (non -

selective .)

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Source: ECAF based on (Basch & G, 2017)

Enough weight to p enet rate under compact soil conditions and 

cover crops.

Ability to open a groove wide and deep enough to place the 

seed at the correct depth (fine seed - 3 cm - or thick seed - 5 cm.)

Possibility to regulate the rate and spacing of seeds of 

different size and ensure their adequate covering.

Possibility to easily modify its settings to adapt to different 

crops and to apply fertilisers and plant protection products 

simultaneously.

Resistance of its elements to withstand heavy duty conditions.

Direct Seeders Herbicides

Ą

Ą

Ą

Ą

+ In addition, for the implementation of CA-RA, harvesters  must also be well adjusted with equipment for chopping and spreading of 

straw  so that, after the harvester has passed through, the residue is spread and covers the ground evenly.

Ą

3.1 CA-RA instruments |  3.2 Glyphosate Analysis

ControlWeed control diagram:



Herbicides play a key role in CA-RA through weed control and 
soil nutrient protection . Glyphosate  is the most widely used 
herbicide due to its efficacy, non-selectivity and cost-effectiveness
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The three core principles  of Conservation and Regenerative 

Agriculture (no tillage, soil cover, and crop rotation) already play a 

functional role in weeds control. However, a careful management  of  

cover  crops  and unwanted  vegetation  is needed, which is mainly 

achieved through the use of herbicides, in particular glyphosate.

Besides the particular value of glyphosate in the practice of CA-RA, 

in more general terms, this herbicide is an essential and reliable  tool 

for weed control, as alternatives (cultivation/frost) depend on weather 

and other factors for effectiveness. Adding to that, it simplifies  and 

makes  the process  cheaper  than alternative products or 

mechanical or manual techniques. 

As an example, glyphosate is commonly used in arable agriculture, 

promoting proper soil  maintenance  and preventing  weeds  from 

affecting crop productivity and health. This is because uncontrolled 

weeds compete with crops - nutrients, water, light - and may be hosts 

to pests and diseases.

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Glyphosate is applied from pre-sowing until 

a few days after sowing -but prior to crop 

emergence- preparing the seedbed and 

avoiding early competition from weeds.

Pre-seeding treatment

+
The improper use of glyphosate or any other herbicide (management of these products without observing the directions included in 

their labels, e.g: incorrect or lack of use of personal protective equipment, exceeded frequency of use, or application of inappropriate 

doses) can potentially lead to environmental, health or agronomic risk, such as the appearance of resistance to the active substance 

applied. Therefore, a judicious use of these products, like for any other plant protection chemical product, is necessary, which requires 

following the label recommendations and implementing the appropriate stewardship measures.

Glyphosate use in different phases of 

the cultivation process
Benefits of glyphosate for agriculture

Before harvest, glyphosate is used for 

perennial and annual weed control and to 

manage moisture levels. 

Pre-harvesting

3.1 CA-RA instruments | 3.2 Glyphosate Analysis



Alternatives to glyphosate are costlier  for farmers, reduce 
productivity, and are less effective at weed control, making 
glyphosate the most efficient option available
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40-80%
Of wheat and oilseed rape produced in the 
UK are estimated to have used glyphosate  
during the course of the crop being 
grown1.

For UK farmers, glyphosate is an indispensable tool to kill weeds and 

is commonly used on a variety of the most popular crops. The utility 

for killing weeds and avoiding direct weeding help boost production. 

Based off EU estimates, it would be possible to reason that lack  of  

glyphosate  usage  would  result  in  significant  drops  in  crop  

production  in the UK.

Glyphosate significance for UK farmers 

and CA -RA

Estimated reduction in crop production 

without glyphosate in the EU 2

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC 

(1): (Cook et al., 2010). Source (2) (Wynn et al., 2022). Source (3): (Metcalfe et al., 2024), which includes the substitutes: 

G=glyphosate, NG=no glyphosate, RG=increased frequency of crop rotation, RS=increased frequency of spring crops, SD=stale seedbed practices, SP=switching from minimum tillage to ploughing

G NG RG RS SD SP

£ 2.2mn
£ 2.1mn

£ 1.8mn

£ 2mn

£ 1.9mn

£ 2.1mn

Profitability in 

pounds/ha/year

Ą

Ą

Glyphosate  reduces  weeds  per  hectare  per year by 

between 6-8% more than alternative non-glyphosate pest 

removal methods. Less reliable alternatives can risk an 

escalation in weed numbers and the long-term sustainability 

of weed management.

Glyphosate  usage  is more profitable  for  farmers  than 

alternative non glyphosate pest control methods and produces 

a profitability of £2.2 million  per  hectare  per  year3.

G Glyphosate Substitutes 3

3.1 CA-RA instruments | 3.2 Glyphosate Analysis

30%

20% 20%

Wheat Vines Potatoes



Glyphosate  use generates an impact on crops of more than 
£679  million and +5.8% of the current crop output, as a result of 
higher yields achieved with the use of this herbicide

Note: For more details on the yields decrease without glyphosate use and overall glyphosate socioeconomic impact please refer to Appendix A: Glyphosate socioeconomic contribution in the UK. For the 

analyses performed in this slide we have had access to data and specific information for the following crops: Barley, Field Beans, Field Peas, Lupins, Maize, Oats and rye, Potatoes, Rape, Sugar beets, 

Wheat. Source: ECAF; University of Gloucestershire; DEFRA Statistics 2024 (total crop output ï current prices); Kynetec; with the technical assistance of PwC. 

Crop production Hypothetical crop production without glyphosate

£ 11.6bn

£ 10.9bn

+ £679 mn

In addition to its relevance for crop production, glyphosate  use  in agriculture has an important socioeconomic contribution to the overall 

economy, representing an annual total contribution of £484.79mn in terms of GDP.

Increase in CA-RA production related 

to glyphosate use in the UK
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3.1 CA-RA instruments | 3.2 Glyphosate Analysis

Increase in crop output related to glyphosate 

use



The widespread adoption of CA-RA in the UK will depend on the 
boost in the use of its tools, the awareness of its benefits and 
resources that can help adopt CA-RA farming equipment
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CA-RA requires the use of  specific  machinery . An example of this is direct seeding, where 

the initial investment may be high given farmers' income. In any case, farmers have the 

option of outsourcing operations to an external company. This would facilitate the process, 

particularly for small farmers who cannot afford the initial investment in machinery.

A second issue is the learning  curve  for  the optimal  use of CA-RA techniques. There must 

be an initial training process to learn proper applications, advantages, etc. To facilitate this 

phase and make it less costly, it is important to develop farmer training policies, particularly 

in the early years of transition to this farming practice. Crucial in this process is the role 

played by CA associations at local and national levels across the UK. Knowledge 

development can include best practice sharing.

There may be uncertainty  in  the face of  change  on the part of farmers due to being a 

practice that has uneven adoption in some areas of the UK. In addition, as this study later 

shows CA-RA may take several  years  to realise. In this regard, it is essential to develop  

public  policies  to build awareness of the benefits of CA-RA and incentivise its use, 

particularly in the early years. 

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

Barriers to adoption of CA -RA

Specific machinery

Learning curve 

Uncertainty

Ą

Ą

Ą

3.1 CA-RA instruments | 3.2 Glyphosate Analysis



CA-RA benefits for farmers
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4.

4.1 Introduction

4.2 CA-RA benefits 



The use of CA-RA has two main benefits for farmers: saving 
time by not tilling the soil and reducing production costs due 
to fuel savings and reduced machinery costs

40

V Energy  saving . The reduction in the use of machinery to 

prepare the soil brings fuel savings and cuts machinery 

maintenance costs. 

V More profitable  farms . The aspects mentioned lead to a 

reduction in the farmerôs operating costs. Bearing in mind that 

there is generally no difference between yields from 

Conventional and CA-RA, CA-RA brings greater benefits per 

hectare in comparison with conventional tillage-based 

techniques.

V Time saving  for  farmers . By not tilling the soil in CA-RA, 

farmers can devote more time to other productive activities on 

the farm.

V Time savings represent an increase to quality  of  life  for 

farmers, not just a boost to productivity. 

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

4.1 Introduction |  4.2 CA-RA benefits

Benefits for farmers from CA -RA

Lower Costs

Time Savings

CA-RA farming



Compared to conventional tillage, CA-RA saves farmers more 
than 800,000 hours , resulting in economic savings of more 
than £ 14 million per year
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Million hours 

per year

0.8% of 

cultivated 

land

92.3% of 

cultivated 

land

£62.89/ha 
Each additional hectare under CA-RA 
brings an economic benefit of £62.89

3.6 hours/ha 
Each additional hectare under CA-RA 
allows 3.6 work hours to be saved

Note: The average salary of tractor operator in the UK is of 17.47 pounds per hour worked according to average data from Indeed published in 2025. Working days of 9 hours are considered. (1) For the 

moderate and optimistic scenario, we consider a 3 and a 6 p.p expansion in no ï tillage ha. Please see chapter 5 of this report for detailed information.

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC based on (Arnal Atares, P., 2014), Economic Research Institute and technical support from PwC cross referencing data with: 

https://ahdb.org.uk/knowledge-library/the-pros-and-cons-of-reduced-tillage-on-arable-land

Scenario estimates compare CA_RA adoption as a percentage of all tillage types

Current Moderate Scenario1 Optimistic Scenario

0.8mn hours

1.3mn hours

1.8mn hours

Current Moderate scenario Optimistic scenario

£14.4mn

£22.9mn

£31.3mn

£8.5-16.9 

million savings 

per year

On a farm of 100ha, the farmer would 

achieve a saving  in  working  time  of 

approximately 30 working  days  per  year . 

This time saving would represent a significant 

economic saving of £6,289 if the work were 

to be done by a hired tractor driver.

4.1 Introduction|  4.2 CA-RA benefits

CA-RA savings in labour  costs
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Fuel savings of 32.5 litres /ha through the use of CA-RA result 
in economic savings for farmers of £6 million per year, and could 
reach £13.1 million in the maximum adoption scenario
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£26/ha 
Each additional hectare under CA-RA 
brings an economic benefit of £26.23

32.5 litres /ha 
Each additional hectare under CA-RA 
decreases diesel use by over 30 litres1

0.8% of 

cultivated 

land

92.3% of 

cultivated 

land

Current Moderate scenario2 Optimistic scenario

7.4mn l

11.8mn l

16.2mn l

Current Moderate Scenario Optimistic Scenario

£6.0mn

£9.5mn

£13.1mn

Diesel million 

litres per year £3.5- £7.1 million 

savings per year

Note: Price of fuel of £0.80p/l for the UK on data published on ahdb.org in 2025 (Source1): Diesel reduction of 32.5 litres per hectare according to (Jarvis & P. E, 2017)

Source(2): For the moderate and optimistic scenario, we consider a 3 and a 6 p.p expansion in no ï tillage ha. Please see chapter 5 of this report for detailed information Source: ECAF; University of 

Gloucestershire; with the technical assistance of PwC, and technical support from PwC, cross referencing data with: https://ahdb.org.uk/knowledge-library/the-pros-and-cons-of-reduced-tillage-on-arable-land

Scenario estimates compare CA_RA adoption as a percentage of all tillage types

4.1 Introduction|  4.2 CA-RA benefits

Fuel savings for farmers adopting CA -RA
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Overall, CA-RA generates total economic savings for farmers 
valued at £20.4 million per year in the current scenario and up 
to £44.4 million in the maximum potential adoption scenario
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC; based on European Commission, Economic Research Institute, and (Arnal Atares, P., 2014).

For the moderate and optimistic scenario, we consider a 3 and a 6 p.p expansion in no ï tillage ha. Please see chapter 5 of this report for detailed information.

Scenario estimates compare CA_RA adoption as a percentage of all tillage types

Fuel savings Time savings Total

£6.0mn

£14.4mn £20.4mn

Fuel savings Time savings Total

£9.5mn

£22.9mn £32.4mn

4.1 Introduction| 4.2 CA-RA benefits

Current Scenario Moderate Scenario 1

Economic  value  associated 

to litres of fuel and hours 

saved in the current scenario 

(million of pounds per year.) 

7.4mn l

 saved

0.8mn 

hours 

saved

Fuel savings Time savings Total

£13.1mn

£31.3mn £44.4mn

Optimistic Scenario

11.8mn l

 saved

16.2mn l

 saved

1.3mn 

hours 

saved

1.8mn 

hours 

saved



Impact of CA -RA on the 
UKôs policy targets
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5.

5.1 Socioeconomic targets

5.2 Environmental targets

5.3 Food security targets



Environmental contributions

VCOϜ emissions and sequestration

VSoil erosion

VFlood prevention and mitigation

VBiodiversity

5.2

An increase in CA -RA adoption has the potential to make 
major contributions  to socioeconomic, environmental and food 
security targets
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CA-RA

Food security contributions
VResilience from exogenous shocks

V Improved British agricultural self-sufficiency

Socioeconomic 

contributions

5.1
VAgricultural GDP 

VAgricultural labour force productivity

VFarm productivity

VRural abandonment and generational 

replacement

5.3

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

CA-RA impacts on key targets elaborated using both descriptive statistics and econometric causality techniques.

.



5.1 Socioeconomic 
targets
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5. Impact of CA-RA on UKôs policy targets:



Scaling up no -tillage practices could generate measurable gains 
across key economic indicators, boosting UKôs agricultural 
GDP 

5.1 Socioeconomic targets | 5.2 Environmental targets | 5.3 Food security targets 
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC using DEFRA statistics. Impact calculated after a two-year period. We assume linearity of impact. See appendix for 

further information on the Synthetic Control Method used for the estimates. Scenarios based on previous data collected for the UK; see Eurostat: ñSoil management practice by arable land areaò. 

Calculations based on 2024 data.

If the UK expanded  no-tillage adoption , it would have positive implications

on agricultural GDP in the short to medium term.

 ͯ+ 0.78%
For every 1 p.p expansion in no-tillage ha, the UK would 

obtain roughly an increase of 0.78% in agricultural GDP, 

which is equivalent to £116mn

A 3 p.p increase in no-tillage ha adoption could raise UK 

agricultural GDP by ~ 2 ï2.5 % (£330ï360mn)

A 6 p.p increase in no-tillage ha adoption could raise UK 

agricultural GDP by ~ 4 ï5 % (£650ï720mn)

Optimistic adoption scenario : + 6 p.p

Moderate adoption scenario : + 3 p.p

Agricultural GDP increase | Productivity benefits | Rural revitalisation



5.1 Socioeconomic targets | 5.2 Environmental targets | 5.3 Food security targets 
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC, using DEFRA statistics. Impact calculated after a two-year period. We assume linearity of impact. See appendix for 

further information on the Synthetic Control Method used for the estimates. Calculations based on 2024 data. Agricultural and labour productivity are calculated considering total gross value added 

over agricultural labour and number of farms.

If the UK expanded  no-tillage adoption , it would have positive implications on farm and agricultural labour force 

productivity in the short to medium termé

Impact on labour  productivity Impact on farm productivity

No-tillage adoption appears to yield broad productivity gains across the agricultural sector , with farm-level effects 

roughly twice as large as those observed for individual labour productivity; a pattern consistent with scale and efficiency 

dynamics in farm management. 

+

+ͯ0.8% For every 1 p.p expansion 

in no-tillage ha, the UK would obtain roughly 

an increase of 0.8% in agricultural labour 

productivity, which is equivalent to £250 per 

worker.

A moderate scenario  of a 3 p.p increase in no-tillage 

ha adoption could raise UK agricultural labour 

productivity by ~ 2.25ï2.75 % (£700ï800) per worker.

An optimistic scenario of a 6 p.p increase in no-

tillage ha adoption could raise UK agricultural labour 

productivity by ~ 4.25 ï5.25 % (£1,400ï1,600) per 

worker.

+ͯ1.6% For every 1 p.p expansion 

in no-tillage ha, the UK would obtain roughly 

an increase of 1.6% in farm productivity, 

which is equivalent to £1,100 per farm.

A moderate scenario  of a 3 p.p increase in no-tillage 

ha adoption could raise farm productivity by ~ 4.8 ï5

% (£3,300ï3,500) per farm.

An optimistic scenario of a 6 p.p increase in no-

tillage ha adoption could raise farm productivity by ~ 9

ï10 % (£6,200ï6,800) per farm.

Scaling up no -tillage practices could significantly enhance both 
labour  and farm productivity across the UKôs agricultural 
sector
Agricultural GDP increase | Productivity benefits | Rural revitalisation



5.1 Socioeconomic targets | 5.2 Environmental targets | 5.3 Food security targets 
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC; Source(1): (Campaign to Protect Rural England, 2019)Source (2): (Eurostat, 2018.). Source(3): Further analysis on 

profitability and food production benefits of CA, analysed in 5.3

 

Building on previous benefits, CA-RA could also help stabilise  
populations and reduce poverty in rural and 
socioeconomically deprived areas

-50%

Percentage decrease in total arm holdings per

country in the UK from 2005 to 2024,

elaborated from Agricultural Census data.

0%

-14%

-23%

0%

-4%

CA-RAôs positive changes to profitability could help to incentivise 

investment and movement towards the farm industry at large and aid 

counter rural depopulation. 3

By helping to increase food production at affordable prices, CA-RA would 

make the UK less reliant on foreign food imports and help mitigate one of 

the major causes for loss of market share by farms.

Ą

Ą

Ą

Total number of farm  holdings  have decreased  in the UK since 2005, with 

England experiencing the largest decline (23%)

This is a consequence of rural  abandonment , which is heavily tied to the 

diminishing economic opportunities experienced in rural and farm areas.

Major drivers behind this phenomenon are related to high costs and increasing 

competition with imports.1

21.5% of the UKôs rural population were at risk of poverty or 

social exclusion2.

21.5%

Social exclusion and risk of poverty are high in rural areas in the UK; by 

boosting the agricultural sector, CA-RA can help alleviate these challenges.

Agricultural GDP increase | Productivity benefits | Rural revitalisation
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC; using:DEFRA Agricultural statistics (data for England as of 1st June 2025) and ECAF.

(1) (Tyson, Kennedy, & Funk, 2021)

Proportion of farming holders by age (England )

Between 1990 and 2025, the age structure of English farm holders has 

shifted dramatically, with the share aged 65 and over rising by 19 p.p, while 

those under 45 have fallen from 51% to just 31%.

This sharp ageing trend reflects a lack  of  generational  replacement , as 

fewer young people enter farming and older farmers delay succession, 

putting the sectorôs renewal and long-term sustainability at risk.

Ą

+ 19 p.p

There is a deep generational 

disengagement from farming .

However, CA-RA could help to improve the 

situation.

Innovation and technology appeal

Economic and risk resilience

CA-RA practices introduce precision tools, digital 

monitoring, and regenerative practices that modernise  

the profession .

CA-RA reduces  dependence  on costly  inputs  such 

as fuel, while improving soil health and yield stability; 

lowering entry barriers for young farmers.

Environment and social purpose

CA-RA contributes to increased biodiversity, and carbon 

sequestration , which could align agriculture with young 

peopleôs environmental and social values. 1

CA-RA could help reverse farmingôs ageing workforce by 
making the sector more innovative  and attractive  to younger 
generations 

7%

18%

26%

28%

21%

1990

5%
10%

16%

30%

40%

2025

Under 35

35 to 44

45 to 54

55 to 64

65 and over

Agricultural GDP increase | Productivity benefits | Rural revitalisation



CA-RA techniques can enhance the economic resilience of the 
agricultural sector while strengthening social sustainability in 
rural areas
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC. 

(1) Moderate and optimistic scenarios based on previous slides: +3 p.p expansion in CA-RA ha and + 6 p.p expansion in CA-RA ha.

V Supporting viable farm income

V Increasing competitiveness through productivity 

gains

VImproving farmersô position in the value chain

V Prevention of rural abandonment and generational 

disengagement

V Combating rural social exclusion and poverty

V Prevention and reversal of farmland loss

Economic sustainability Social sustainability

Impacts and scenario analysis

of CA-RA adoption 1

Socioeconomic Targets

Agricultural 

GDP

Labour 

productivity

Potential 

scenarios 
£330M- £720M £700- £1600£3300- £6800

Farm 

productivity

Effect on agricultural GDP 

from 1 p.p increase in CA-

RA ha

Impacts of 

CA-RA 

adoption

+0.78% +0.8%+1.6%

Effect on farm productivity 

from 1 p.p  increase in CA-

RA ha

Effect on labour productivity 

from 1 p.p  increase in CA-

RA ha

Å By increasing productivity CA-RA 
makes the agricultural sector more 
economically resilient and can 
stimulate investment and mitigate 
against economic shocks.

Å Improving the agricultural sectorôs 
GDP makes the industry more 
attractive, which can help solve key 
local issues such as farmland loss, 
generational disengagement, and 
poverty and social exclusion in rural 
areas.

Other benefits

5.1 Socioeconomic benefits - Summary  

Increase in GVA based on 

moderate and optimistic 

CA-RA adoption scenarios

Increase in farm 

productivity based on 

moderate and optimistic 

CA-RA adoption scenarios

Increase in labour 

productivity based on 

moderate and optimistic 

CA-RA adoption scenarios



5.2 Environmental 
targets
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5. Impact of CA-RA on UKôs policy targets:



The UKôs agricultural soils hold substantial carbon reserves . By 
adopting CA-RA, the UK can both increase soil carbon 
sequestration and prevent further carbon losses
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC. Source (1): https://ahdb.org.uk/knowledge-library/carbon-sequestration-agriculture ; Source (2): (Brown et al., 2021), 

sequestration improvement scenarios based on carbon in soil data (3) For the moderate and optimistic scenario, we consider a 3 and a 6 p.p expansion in no ï tillage ha, respectively.

Carbon Sequestration predicitons assume SOC is approximately 100% of soil carbon.

Soil Organic Carbon  2 Kg/ἵ

27.5-88.2 tonnes of carbon
are sequestered per hectare in the top 30cm of arable 

soil alone in the UK1

. 

CO2 savings | Lower soil erosion | Higher water infiltration rate | Higher biodiversity

5.1 Socioeconomic targets | 5.2 Environmental targets | 5.3 Food security targets 

How to improve carbon 

sequestration?

Minimising soil 

disturbance

Increasing 

organic plant-

matter 

Å Because of soilôs natural carbon sequestering properties, 

by shifting focus to more environmentally sound 

practices, the UK can increase carbon presence in soil.

Å The UKôs temperate moist climate means that we can 

estimate a 9% increase in soil carbon after 10 years due 

to CA-RA practices.

Million tonnes  of carbon sequestration 

based on CA -RA adoption scenario 3

CA-RA practices lead to more 

carbon sequestration

No-till 

removes soil 

disturbance 

almost 

completely

Cover cropping; 

a common CA-

RA technique, 

increases plant 

density

Conventional No-till

7.161

7.8069% increase

Moderate

Optimistic

2.3

3.2

https://ahdb.org.uk/knowledge-library/carbon-sequestration-agriculture?utm_source=chatgpt.com
https://ahdb.org.uk/knowledge-library/carbon-sequestration-agriculture?utm_source=chatgpt.com
https://ahdb.org.uk/knowledge-library/carbon-sequestration-agriculture?utm_source=chatgpt.com
https://ahdb.org.uk/knowledge-library/carbon-sequestration-agriculture?utm_source=chatgpt.com
https://ahdb.org.uk/knowledge-library/carbon-sequestration-agriculture?utm_source=chatgpt.com
https://ahdb.org.uk/knowledge-library/carbon-sequestration-agriculture?utm_source=chatgpt.com
https://ahdb.org.uk/knowledge-library/carbon-sequestration-agriculture?utm_source=chatgpt.com


If the UK expanded no-tillage adoption, it would generate 
measurable reductions in CO2 emissions from agriculture in 
the short to medium run
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CO2 savings | Lower soil erosion | Higher water infiltration rate | Higher biodiversity

A 1 p.p expansion in no-tillage ha would enable an annual COϜreduction of around 55 kt (å 0.7 % of UKôs agricultural 

emissions), equivalent to ~1.3 t COϜ/ha in newly adopted areas, through improved soil carbon retention, lower tillage-

related fuel use, and reduced soil disturbance.

5.1 Socioeconomic targets | 5.2 Environmental targets | 5.3 Food security targets 

 ͯ 0.7%

Source: ECAF with the technical support of PwC and DEFRA statistics. Impact calculated after a two-year period. We assume linearity of impact. See appendix for further information on the DiD 

econometric methodology used for the estimates. Calculations based on 2023 data: Agri environment chapter DEFRA Statistics.

A 3 p.p. expansion in no-tillage ha could cut UK 

agricultural COϜ emissions by ~164 kt per year (å

2.0 % of agricultural emissions), equivalent to 

reducing over 4.0 t COϜ/ha across newly adopting 

land.

A 6 p.p. expansion in no-tillage ha could reduce 

annual agricultural COϜ emissions by ~328 kt (å4.1

% of agricultural emissions), corresponding to a 

potential ~8 t COϜ/ha reduction in newly adopting 

areas.

xxxxxxxxxxxxxxxxxxxxxxxxx+

Moderate expansion 

scenario
Optimistic expansion 

scenario

These emission reductions support the UKôs net-zero strategies and align with 

Environmental Improvement Plan (2023) and the CCCôs de-carbonisation pathway. 

The new administration is now revising delivery strategies to reflect its mandate for 

accelerated green growth.

+



The UK faces a growing risk of soil erosion , with a great portion 
of its agricultural land severely affected; CA-RA offers an 
effective solution , significantly improving soil health
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~70%
CA-RA can achieve a reduction in soil 
erosion around 70 percent higher than 
conventional agricultural practices1

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC, Source(1): (Boardman et al., 2006) Source(2): (European Soil Data Centre (ESDAC) & Joint Research Centre, 2016.). 

Source(3) (Environment Agency, 2019)

Å CA-RA contributes to reduce soil erosion. Cover cropping, along 

with other factors, help to protect the soil from the two main 

causes of soil erosion: 

Å With current UK soil management practices, the risk of soil  

erosion  is estimated at an average of  1.5 tonnes  ha/year .2 

At the regional level, 

areas with higher 

erosion rates, such 

as Scotland and 

Wales face the 

largest impacts from 

this phenomenon

Wind Water

Mean Ton nes/ha/year lost to soil erosion

3-4 2-3 1-2 0.5-1 <0.5

Land at risk of soil erosion 

(England and Wales)  3
Severe soil erosion 2

+2mn ha (40% of land area) 0.27mn ha (1.7% of land area)

Breakdown by erosion level  of UK agricultural land 2

Arable Soil estimated to be under 

risk of soil erosion.

Soil loss estimated above 11 

t/ha/yr .

4-5

Soil erosion by region2

COϜ savings | Lower soil erosion | Higher water infiltration rate | Higher biodiversity

5.1 Socioeconomic targets | 5.2 Environmental targets | 5.3 Food security targets 



Thanks to the use of CA-RA, the loss  of  soil  due  to  erosion  is  
highly  mitigated , resulting  in economic savings of almost £1.5 
million  in the current  scenario 
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC. Source(1): (Knight Frank Research, 2024). Source(2): (Department for Environment, Food & Rural Affairs, 2011) 

Source(3): For the moderate and optimistic scenario, we consider a 3 and a 6 p.p expansion in no ï tillage ha 

Scenario estimates compare CA_RA adoption as a percentage of all tillage types

£6.55/ha 
CA-RA adoption would enable an annual 
soil loss reduction valued at £6.55/ha1

Å UK agricultural land is currently valued at £22,8572 

per ha. Considering that only the top 30 cm is suitable 

for growing crops, small losses to topsoil due to 

erosion accumulated over time can have catastrophic 

effects.

Å Topsoil is very slow to generate; it is estimated to 

take 250 to 500 years to generate 1 cm of topsoil. 

Å Erosion associated with conventional agriculture is

estimated to cost UK farmers £9 million a year in

terms of lost production. These losses accumulate

over time given the fact that the rate of soil erosion is

much higher tan the rate of topsoil production.

Å Climate change is estimated to increase erosion

rates as soil gets hotter and loses its level of

moisture.

Current Moderate scenario3 Optimistic scenario

£1.5mn

£2.4mn

£ 3.3mn
0.37mn tonnes soil 

saved annually

0.86mn tonnes 

soil saved 

annually

Soil loss associated to Conventional Farming

CA-RA yearly benefit to farmers

0.58mn tonnes 

soil saved 

annually

2.2 million tonnes of 

topsoil erosion

£9 million loss

in production

5.1 Socioeconomic targets | 5.2 Environmental targets | 5.3 Food security targets 

COϜ savings | Lower soil erosion | Higher water infiltration rate | Higher biodiversity



The higher infiltration rate and lower level of water 
evaporation achieved through CA-RA help mitigate UKôs exposure 
to future climate disruptions
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+30% infiltration rate 1

CA-RA improves  water infiltration

Å Denotes the ability to more rapidly absorb greater amounts 

of water into the soil profile. This allows for better  soil  

preservation  during periods of heavy rainfall.

Å When rainfall exceeds the infiltration rate of the soil, there 

is an overland  water  flow  that loosens and wears away 

the fertile topsoil.

Å CA-RA achieves a longer lasting moisture accumulation in 

the soil. This ensures the availability  of  nutrients  for crops 

even during long periods of drought.

10-50% Evaporation 3

CA-RA lowers  evaporation rates

5.1 Socioeconomic targets | 5.2 Environmental targets | 5.3 Food security targets 

Higher infiltration rate

Lower evaporation rate

25% increase in 

aggregate diameter 2

4-7% increase  in  naturally  

occurring  micropores

Improved  water  retention

By increasing the size of natural soil 

aggregates, which are clumps of 

non-organic material, CA-RA 

improves soil stability.

No-tillage improves water retention of 

soil by 12%.1

CA-RA generates more micropores 

in soil, which  store water and 

nutrients for plants.2

COϜ savings | Lower soil erosion | Higher water infiltration rate | Higher biodiversity

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

source(1):(Cooper et al., 2020)Source(2): (Mondal & Chakraborty, 2022). Source(3): (Mal et al., 2015)

 



The UK has a high risk of flooding in its agricultural land, 
especially its highest quality land; by adopting CA-RA, farmers can 
help mitigate this rising challenge
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC Source(1): (Environment Agency, 2024)Source(2): (Gould et al., 2020)

5.1 Socioeconomic targets | 5.2 Environmental targets | 5.3 Food security targets 

59% of  grade  1 agricultural  land  
in England is under risk of flooding

CA-RA flood prevention 

mechanism

Higher 

infiltration rate
Larger soil 

aggregates
Higher water 

retention

More water can be absorbed 

by soil before flooding. Adding 

to this, larger soil aggregates 

lead to lower amounts of soil 

erosion from flooding

Water can 

move freely 

in soil, 

preventing 

flooding

Flood 

prevention
Flood impact mitigation

CA-RA soil 

improvement

Final impact

Mechanism

The UKôs agricultural land is at a high risk of 

flooding: 13% of  all  agricultural  land in England, 

as well as the majority of grade 1 agricultural land 

(the highest classification for agricultural land 

quality) are at risk of flooding.1

The UK government estimates a 5% rise  in 

agricultural land affected by risk of flooding by 2050 

due to the effects of global warming.

UK flood risk

Flooding can have disastrous impacts on farmer 

livelihoods and on the agricultural economy. 

Flooding is estimated to cost farmers between 

£1,336 and £5,521 per  hectare  of flooded 

farmland.2

Ą

Ą

Ą

COϜ savings | Lower soil erosion | Higher water infiltration rate | Higher biodiversity
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COϜ savings | Lower soil erosion | Higher water infiltration rate | Higher biodiversity

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC Source(1): (Antolini et al,.2020)  

CA-RA techniques and flood 

mitigation

Crop rotation , a key technique in CA-RA, prevents soil depletion, which in turn helps to reduce soil erosion 

and increases soil quality. Agricultural land using crop rotation develops better natural water drainage and

infiltration , which is a key variable that determines soils flood resistance.

Cover cropping  is one of the most utilised techniques in CA-RA; it helps to outcompete weeds for nutrients 

and protects the soil from heat, producing less evaporation  and leading to a mean reduction of 

approximately 4.6% in flood related economic damage.

Key CA-RA techniques such as the use of cover crops and crop 
rotation donôt just benefit soil, but act as natural mechanisms 
that mitigate flood impacts

Scenarios analysed found that farms that used a combination of crop rotation, cover crops and no-till

farming experienced a 2.2 - 5-6% less economic damage from flooding  than farms using conventional 

crop management, which gives reasons to believe that not only are they economically efficacious, but these 

combined techniques can also be seen to work as flood mitigators.



The adoption of CA-RA also generates an increase in 
biodiversity , multiplying the number of species living in the soil 
and in the agricultural environment

60

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC  using.(Søby, 2020); data compared with findings in: (European Conservation Agriculture Federation, 2023)

Note: graphs show approximate values. Numbers may be rounded to one decimal place.
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Before seeding / 

tillage

After seeding / 

tillage
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CA-RA enhances soil health and ecosystem functioning by 
increasing soil organic matter, microbial activity, and structural 
stability
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC; using: (Mal et al., 2015)

Diagrams showcase location in topsoil for Humus formatation, microbial biomass and aggregate stability. Note: graphs show approximate values. Numbers may be rounded to one decimal 

place.

Conventional

Agriculture

CA-RA

2.00

2.35+0.35 p.p

415

601

Conventional

Agriculture

CA-RA

+45%

20

24

Conventional

Agriculture

CA-RA

+4 p.p
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Humus Formation (%) Microbial Biomass ( µg C / g soil ) Aggregate Stability (%)

COϜ savings | Lower soil erosion | Higher water infiltration rate | Higher biodiversity



CA-RAôs environmental benefits are widespread and can tackle 
different issues, such as carbon emission , biodiversity  and 
soil quality targets
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V Increase carbon sequestration by 

promoting sustainable farming 

practices

VLower the agricultural industryôs 

carbon emissions

V Protect and foment biodiversity in 

local species such as beetles, birds 

and spiders

V Increase microbial biomass and 

humus formation

Source: ECAF; University of Gloucestershire; with the technical assistance of PwC

(1) Moderate and optimistic scenarios based on previous slides: +3 p.p expansion in CA-RA ha and + 6 p.p expansion in CA-RA ha.

V Reduce soil erosion

V Increase favourable soil quality 

indicators through restorative farming 

practices

VMitigate and prevent flooding though 

sustainable farming practices

Environmental Targets

Carbon Emissions Biodiversity Soil Quality

Environmental impacts of CA

Carbon 

Targets
CA-RA impact on 

population density/species
Soil Erosion

70%

+186

CA-RA impact on microbial 

biomass µg C / g :

CA-RA impact on Humus

 formation:

+0.35p.p

20x increase

4.1x increase

7.5x increase

9% - 13%
Carbon Sequestration increases 

caused by CA-RA in optimistic and 

moderate scenario Soil Erosion decrease caused by 

CA-RA

2% - 4%
Moderate and optimistic 

scenario CA-RA impact on 

carbon emission reduction

-55kt
A 1p.p increase in CA-RA would 

decrease carbon emissions by 

approximately 55 kilotonnes
+30%

Soil water infiltration rate increased 

by threefold under CA-RA

Soil infiltration and erosion prevention 

make land more resistant to extreme 

weather

5.2 Environmental benefits - Summary  



5.3 Food security targets
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5. Impact of CA-RA on UKôs policy targets:



Following exceptionally heavy rainfall (2022-23), flooding 
disrupted UK cropping, reduced yields and exerted upward pressure 
on food prices

64
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Source: ECAF; University of Gloucestershire; with the technical assistance of PwC; using: Source(1): DEFRA: Annual statistics on Farm Business Income in England, sourced from the Farm Business 

Survey. Source(2): (Office for National Statistics, 2025) source(3): (Southwest Farmer, 2025)

2021 2022 2023

£97,900

£136,500

£102,550

£157,500

£45,300 £39,400

All Farms

Cereal Farms

Farm Income

External Shocks

Å Extreme rainfall has led to reduced crop output in recent years.

Å Farm income fell drastically: Average  farm  income  fell  by 56% 

between 2022 and 2023, with grain farmers being 

disproportionately affected, with a 75% fall  in  their  income . 1

Å This decrease in farm production contributed to increased food 

prices 2.

Å As a result, these type of shocks put pressure on the UK 

economy to import more food making the UKôs economy more 

vulnerable and dependent on foreign trade.

92% of British farmers felt anxious about extreme weather 

conditions in 2025, 34% felt very anxious 3

Heavy rainfall

2021 2022 2023

149 152

172

Number of days with >1mm rainfall per year (UK)

+15%

CA-RA Solutions

CA-RA makes farms more resistant to extreme weather, which only 

becomes more relevant as climate change exacerbates extreme 

weather conditions.

CA-RAôs effect raising agricultural GVA could help insulate the UKôs 

agricultural economy from economic shocks.

Increases in food production could make UK consumers and 

producers less reliant on foreign imports.

External shocks | Self-sufficiency 




