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In the context of the European Green Deal and the future CAP, this report 
aims to analyse the benefits of Conservation Agriculture (CA) and its 
contribution to European targets
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Objectives

• Describe the relevance of CA and detail the benefits and characteristics of the two essential tools to practice Conservation
Agriculture: no-till seeders and an integrated weed management (IWM)

• Quantify the benefits of CA implementation for farmers

• Measure CA’s contribution to European environmental, socioeconomic and food security targets, in the framework of
the European Green Deal, the new Common Agricultural Policy (CAP) 2023-27 and the recent Food Security policies
implemented by the European Commission

The relevant areas of CA studied are subject to the
themes considered under European strategies:

Soil quality Climate Biodiversity Farmers Economy & 
rural dev.

Framework for analysis Methodology 

• The quantification of benefits for farmers and CA
contribution to environmental and food security targets
have been carried out with specific models comparing
conventional agriculture with Conservation Agriculture
based on an extensive literature review

• For CA socioeconomic contribution we have used an
input-output methodology that enables us to estimate
the direct, indirect and induced impacts on GDP and
employment

Executive summary Relevance of CA | CA benefits for farmers | Essential CA tools | CA contribution to environmental, food security and socioeconomic targets

Note: CA is the acronym for Conservation Agriculture.



CA, encouraging the use of minimum soil disturbance, soil cover and crop 
diversification, has as its main objective to conserve, improve and make a 
more efficient use of natural resources
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Permanent soil coverage → Cover crops, 
crop biomass, stubble and/or live mulches

Crop rotation→ Crop rotation or 
associations (e.g. intercropping)

Minimum soil disturbance → No tillage→

Principles of CA

This technique is essentially used for
herbaceous crops. It consists of sowing
directly on the remains of the previous
crop, without using mechanical
seedbed preparation or soil
disturbance prior to sowing.

No-tillage

This technique is used in annual crops
and woody crops with he aim of
protecting the soil between the two
crops or between crop rows. The cover
can be vegetal, sown or spontaneous,
or inert (i.e. pruning residues).

Crop rotation permits the planting and 
harvesting of multiple types of crops. 
This enables the farmer to harvest 
larger varieties of plants, and benefit 
from increased production, soil quality 
and income.

1.

Groundcovers

Species diversification

2.

3.

Source: ECAF and FAO.  

→

→

Essential CA techniques

Executive summary Relevance of CA | CA benefits for farmers | Essential CA tools | CA contribution to environmental, food security and socioeconomic targets
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For the six countries analysed, CA represents, on average, 6.9% of cropland, 
but could increase rapidly due to the 23% of cropland already under 
reduced tillage techniques and if  more policies were in place to support CA

Executive summary Relevance of CA | CA benefits for farmers | Essential CA tools | CA contribution to environmental, food security and socioeconomic targets

4.2M ha 
of CA in total in Denmark, 
France, Germany, Italy, Poland 
and Spain

6.9%
of the total cultivated land in the 
countries analysed is dedicated to 
CA

13.9M ha
are under reduced-tillage practices, 
an intermediate step towards CA 
implementation

Key figures of CA (six countries)

CA implementation scenarios

Current scenario

Total cultivated area

6.9%

23.0%

4.2M ha

54.7M ha
Total estimated 

potential CA 
adoption in the 
countries in the 

study 

Potential scenario

90.5%

Non inversion and less intrusive 
tillage methods are used leaving 

some crop residues on the topsoil
The crop is sown directly into 
the soil avoiding any tillage 

and leaving the previous 
crop residues

4.2M ha

54.7M ha

13.9M ha

Conventional agriculture

Reduced tillage

Conservation Agriculture

Involves the inversion of the 
soil by a mouldboard plough 
severely disturbing the soil

If farms under reduced tillage 
switch to CA techniques, CA 
would represent 29.9% of the 

cultivated land (18.1M ha)

Note: Please refer to “Section 2: Relevance of Conservation Agriculture” of the report (page 23) for more details on the analyses and results obtained.
Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba, based on 
Eurostat, Destatis, INRAe, and Danmarks Statistik.
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Farmer’s benefits from the use of CA are valued at €391 million in 
the current scenario and up to €5,473 million in the maximum 
potential adoption scenario, compared to conventional tillage

Executive summary Relevance of CA | CA benefits for farmers | Essential CA tools | CA contribution to environmental, food security and socioeconomic targets

Time savings from CA Fuel savings from CA €44/ha 
Each additional hectare under CA 
brings an average economic benefit 
of €44 from time savings

€184M

Current Potential

€2,400M

16M
hours 
saved 

annually

200M
hours 
saved 

annually €49/ha 
Each additional hectare under CA 
brings an average economic 
benefit of €49 from fuel savings

Current Potential

€3,074M

€206M

123M 
litres 
saved 

annually

1,744M 
litres 
saved 

annually

29 l/ha 
On average, each additional 
hectare under CA decreases diesel 
use by 29 litres

1-4.2 h/ha 
Each additional hectare under CA 
allows from 1 to 4.2 work hours to 
be saved

Note: Please refer to “Section 3: Benefits of Conservation Agriculture for farmers” of the report (page 30) for more details on the analyses and results obtained.
Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba, based on 
European Commission, Economic Research Institute, Danmarks Statistik, Arnal Atares, P. (2014), Centre d’études et de prospective (2013), Schmitz, Mal and W. Hesse (2015), 
Bialczyk, W., et al. (2012) and technical support from PwC.

Economic value 
associated to hours 
saved (million of euros 
per year) due to lower 
labour requirements

Economic value 
associated to litres of 
fuel saved (million of 
euros per year) due 
to lower machinery 
use 
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The essential tools for the adoption of CA are no-till seeders, able to place the 
seeds in untilled soils, and integrated weed management, to prevent severe 
weed infestations

Executive summary Relevance of CA | CA benefits for farmers | Essential CA tools | CA contribution to environmental, food security and socioeconomic targets

Integrated weed management with herbicides

No-till seeders

Example of a no-till disc seeder• No-till seeders are essential to prevent soil 
organic carbon losses that arise from tillage. 

• No-till seeders are specifically designed for 
opening the seed slot, placing the seed 
and guaranteeing good seed cover.

• The machinery is more robust and heavier 
to provide enough pressure to cut crop 
residues and ensure soil penetration and
correct seed placement.

• The implementation of CA improves soils biologically, physically and
chemically. The integrated weed management (IWM) practice in CA optimizes
the use of plant protection methods and products, including herbicides.

• In CA, the active substance glyphosate is one of the commonly used 
herbicides in IWM for the majority of weeds.

45%
Chemical alternatives to 
glyphosate have, on average, a 
45% cost increase for farmers

38%
of farmers in the EU would 
abandon CA techniques if it were 
not for glyphosate, and adopt 
intensive tillage for weed 
management

€827 M
Due to higher crop yields, the IWM 
with glyphosate contribution to CA 
production amounts to €827 
million1

Note: Please refer to “Section 4: Essential Conservation Agriculture tools” of the report (page 35) for more details on the analyses and results obtained. 1) Impact of Glyphosate 
in IWM on CA production for France, Germany, Italy, Poland and Spain. Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule
Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba, based on Keynetec, Agreste, Eurostat, González-Sánchez, E. J., & Basch, G. (2017), ECAF 
European Survey on alternatives to glyphosate (2020) and technical support from PwC.

Barriers to the 

adoption of CA

CA has been identified as a "Carbon 
farming" solution by the European 
Commission in the list of potential 
practices for eco-schemes.

Access to 

machinery

Lack of 

guidance
Uncertainty Policies
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Regarding sustainability, CA is a compelling solution to reduce soil erosion 
and CO2 emissions, and to increase biodiversity and water infiltration rates, 
making it a key technique for achieving the European Green Deal targets

Executive summary Relevance of CA | CA benefits for farmers | Essential CA tools | CA contribution to environmental, food security and socioeconomic targets

-90% 
The soil erosion is reduced by up 
to 90% using Conservation 
Agriculture techniques

x2-9
Increase between 2 and 9 times in 
the density of worms, arthropods 
and birds, and in the number of 
species

x3
Conservation Agriculture improves 
water infiltration around 3 times 
compared to conventional 
agriculture

24% 
Under the potential adoption of CA, 
current agricultural GHG emissions 
would be reduced by 24%

CA contribution to environmental goals

Tonnes of soil saved due to 
lower land erosion1

CO2 savings due to lower fuel 
consumption and soil carbon 
emissions

€1,811M

Current €238M

Potential

€58/ha 
On average, CA adoption would 
enable an annual soil loss reduction 
valued at €58/ha

Current€1,128M

Potential€10,049M

34M tonnes
soil saved
annually

219M tonnes
soil saved 
annually

11M CO2
tonnes saved 

annually

110M CO2
tonnes saved 

annually

€269/ha  
On average, CA adoption would 
enable an annual CO2 reduction 
valued at €269/ha

The total economic savings from the lower 
land erosion and CO2 savings could amount to 

€11,860 million in the maximum potential 
adoption scenario

Note: Please refer to “Section 5.1: Conservation Agriculture contribution to European targets – Environmental targets” of the report (page 44) for more details on the analyses and 
results obtained. 1) Economic losses from soil erosion in Denmark are not significant (not included), as low soil erosion is balanced by the creation of new fertile soils through plant 
growth, and the presence of deeper soils. Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi 
di Teramo and Universidad de Córdoba, based on European Parliament, Sendeco2, Natural Resources Canada, APAD (2021), Centre d’études et de prospective (2013), Søby, 
Julie Marie (2020), Schmitz, Mal and W. Hesse (2015), Axelsen, J. (2019), Hundebøl, NRG & Axelsen, JA (2022), Vestergaard, A.V. et al, (2020) and technical support from PwC.
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In addition, the increased savings to farmers from the use of CA contributes 
to improving the agricultural trade balance and the affordability of food 
among households achieving a reduction in food insecurity 

Executive summary Relevance of CA | CA benefits for farmers | Essential CA tools | CA contribution to environmental, food security and socioeconomic targets

x1.6
From 2020 to 2022 the price of 
cereals and food increased by up 
to 1.6 times

16.9% 
On average, over the six countries 
studied, a low-income household 
spends 16.9% of its expenditure on 
food and non-alcoholic beverages

1% 
of the population, on average, has 
prevalence of severe food 
insecurity

50%
of EU27 agricultural crop trade is 
accounted for by the 6 countries 
analysed

CA contribution to food security goals

Improvements in agriculture trade 
balance due to higher farmer 
savings

€536 million
€6,871 million (potential scenario)

Reduction of severely food insecure 
households through more affordable 
products

€351M

€536M

€185M

Impact 
on trade 
balance

Increase 
in Exports

Decrease 
in Imports

Equivalent to 3% of the 
current agricultural crop 
trade balance

2,570

37,773Potential

Current

Equivalent to 2.8% of 
current households under 

severe food insecurity

2,570 households
The reduction in food prices from the use of 
CA can be associated to a reduction of about 
2,570 households that live under severe 
food insecurity in the 6 countries analysed

Note: Please refer to “Section 5.2: Conservation Agriculture contribution to European targets – Food security targets” of the report (page 54) for more details on the analyses and 
results obtained.
Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba, based on FAO, 
Eurostat ,The Economist Group, Schmitz, Mal and W. Hesse (2015), Ghodsi et al (2016) and technical support from PwC.
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More than €13 billion and over 408,000 jobs are directly and indirectly 
associated to CA in the six countries analysed

Executive summary Relevance of CA | CA benefits for farmers | Essential CA tools | CA contribution to environmental, food security and socioeconomic targets

€6,760 million
€71,099 million (potential scenario)

GDP contribution Employment contribution

Promotion of rural development & poverty reduction in rural areas

x2
For each €1 of GDP arising directly 
from CA, €2 are contributed in total 
to GDP including the indirect and 
induced impact

CA direct GDP 
contribution

€13,821 million
€163,501 million (potential scenario)

Total contribution of CA to 
GDP, including impact on value 
chain and households

281,064 jobs
3,703,828 jobs (potential scenario)

CA direct employment 
contribution

408,764 jobs
5,565,972 jobs (potential scenario)

Total contribution of CA to 
employment, including impact 
on value chain and households

x33
For every million euros of output 
under CA, on average, a total of 33 
jobs are created in the economy as 
a whole

3,525,000 ha 
are at risk of rural abandonment 
by 2030, over the six studied 
countries

Rural abandonment Risk of social exclusion in rural areas

23%
of households in rural areas are at 
risk of poverty and/or social 
exclusion, on average

11%
CA total GDP contribution, including 
impact on value chain and 
households, is equivalent to 11% of 
agricultural GDP of the six countries

10%
CA total employment contribution, 
including impact on value chain and 
households, is equivalent to 10% of 
agricultural employment of the six 
countries

Note: Please refer to “Section 5.3: Conservation Agriculture contribution to European targets – Socioeconomic targets” of the report (page 62) for more details on the analyses 
and results obtained.
Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba, based on Eurostat, 
OECD, LUISA Territorial Modelling Platform, Destatis and technical support from PwC.



Introduction and 
scope
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1.



The EU has one of the largest agricultural sectors in the world, with 
cultivated land covering about a 23% of the territory and achieving 
over €240,000 million of crop output in 2021
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Source: Eurostat, Agreste, Destatis, Danmarks Statistik and MAPAMA 2022.

23%
The cultivated area in the EU covers 23% 
of the territory, 60% of the total utilised 
agricultural area, employs almost 7 million 
people and accounts for about 105 billion 
euros of the EU GDP

Agricultural GDP €104,891 million

Crop output €243,338 million

Cropland area 98,349,080 ha

Agricultural employment 6,857,400

Share of population in rural areas 27%

EU’s key agricultural indicators (2021)

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

€202,709M
€208,988M

€221,651M

€243,338M

€204,266M €208,476M

+1.8%

Crop output (M€)

Agricultural output has a growing trend especially from 2016 onwards. 
However, the agricultural employment and the area under cultivation 
has declined in recent decades



Cereals are grown on ½ of the cropland area of EU, with a total of 
52 million hectares in 2020
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50%
Cereals are the most cultivated crop accounting for 50% of the cropland, followed 
by plants harvested green and permanent crops

Plants harvested 
green

50%

19% 20.2M ha

Cereals

12%Permanent crops

12%Industrial crops

Dry pulses and 
protein crops

Root crops

Fresh vegetables

52.3M ha

12.2M ha

12.1M ha

3.0M ha

2.1M ha

2.0M ha

Source: Eurostat 2022.

Main crops (2020)

9M ha 7M ha 5M ha <1M ha3M ha

Cereals are the EU's 
most extensive 
crop



The EU agricultural sector plays an important role in international 
trade, exporting almost €40 billion in 2021, 27% of which is 
accounted for by cereals

Imports

€39,561M€58,246MCrops

Exports

Agricultural crops trade balance (2021) Main agricultural goods export countries (2021)

United Kingdom

Switzerland €2,985M

U.S.

Norway

Algeria

China

Russia

Egypt

€8,933M

€2,726M

€1,914M

€1,723M

€1,635M

€1,447M

€1,068M

+76%
Exports of cereals are 76% higher 
than imports. For wheat, exports are 
5.6 times greater than imports

37%
of the agricultural exports go to the 
United Kingdom, Switzerland and the 
United States

Source: Eurostat and European Commission 2022.

€10,633M

€6,826M
€6,042M

Cereals

€1,216M

Wheat

+76%

+461%

Exports

Imports

15

Exports

Imports

Cereals and in particular wheat 
show a trade surplus



The European Union has recently adopted ambitious environmental 
objectives in which the primary sector is a key player
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Source: European Commission (2019,2020 and 2021) 
and European Parliament.

Main milestones in agriculture and sustainability in the past few years 

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

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 203017 November 2021

Commission adopts EU Soil Strategy
for 2030 aims to promote sustainable 
soil management practices to protect 
soil health, preserve biodiversity and 
reduce carbon emissions from soils

14 December 2020
The EU Next Gen recovery and
resilience plan was adopted to fund EU
partner countries to boost the green,
digital and healthy transition

2 December 2021
A new and more ambitious CAP was
formally adopted setting out the path
for agricultural policies for 2023 and
onwards

1 million species 
are at risk of extinction

More than 75% of 
global food crop types 

rely on animal pollination

Each degree increase in 
temperature decreases the 

yield of rice, corn and wheat
by 3% to 10%

The global average 
temperature increases at 

a rate of 0.18ºC per 
decade

Why take action?

8
31 August 2022
CAP Strategic Plans of EU countries are 
formally approved by the Commission. 
These Plans will shape how the new CAP, 
set to begin in 2023, will be implemented 
by each EU country at a national level

Planned for 2Q 2023
The initiative for a soil health law
intends to grant soils the same level of 
legal protection as for air and water



Central to the European Green Deal is the need to shift to a more 
sustainable agriculture that minimises the environmental footprint 
and does more to protect and sustain nature
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Source:  European Commission (2019).

6/8
among the 8 main 
initiatives, 6 are directly or 
indirectly related to 
agriculture

Clean energy +
Prioritize energy efficiency, renewable resources, affordable energy supply and an integrated 
energy market in the EU

Building and renovation
Increase the use of renewable resources and the renovation rate of buildings

Farm to Fork ++
Ensure a more sustainable food chain

Eliminating pollution +
Aims to achieve cleaner air, water, and soil

Biodiversity ++
Restore ecosystems and their biological levels

Climate action +
Reduce EU greenhouse gas emissions

Sustainable industry +
Push industry to explore and create “climate neutral” circular economy-friendly 
goods markets

(++) Initiatives directly related to agriculture (+) Initiatives closely related to agriculture

Sustainable mobility
Encourage more sustainable, efficient and smart means of transport

Initiatives under the European Green Deal

-55%
Cut greenhouse gas 
emissions by at least 55% 
by 2030 and become 
climate neutral by 2050



The new CAP 2023-27 is certainly introducing more ambitious 
environmental targets, with significant changes towards a greener, 
fairer and more competitive economy
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Source:  European Commission (2021).

10 key objectives
The CAP 2023-27 presents 10 Key Objectives (KOs) that address economic, environmental 
and social sustainability, as well as knowledge and innovation within the industry

Economic 
sustainability

Supporting viable farm 
income

Increasing 
competitiveness

Improving farmers’ 
position in the value 

chain

Environmental 
sustainability

Contributing to climate 
change mitigation

Efficient natural resource 
management

Halting and reversing 
biodiversity loss

Social 
sustainability Generational renewal Jobs, growth and 

equality in rural areas

Responding to societal 
demands on food & 

health

Knowledge & 
innovation

Fostering knowledge & 
innovation

The 10 Key Objectives (KO) of the new CAP 2023-27



At the same time that environmental targets keep raising, food 
security is a growing concern, increasing the need to promote a 
more stable food market and less dependent on external supply
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Source: European commission (2022).

• Food affordability is the main concern of European countries
because of the access of low-income people’s access to food
that can guarantee adequate nutrition. Price shocks from
third-country agricultural crops or input supplies can inflate
the agricultural basket prices, compromising lower-income
households' access to healthy and nutritious food, and forcing
them to switch to other caloric and nutrient-poor food.

• In this context, the EU has taken a step forward to safeguard
food security and support EU farmers and consumers,
and adopt the REPowerEU strategy to ensure the affordability
and accessibility of energy and fuels. The latter has a
significant stake in the path towards stable food markets due
to agriculture's high dependence on energy inputs.

The Path for Food Security

Education and awareness-raising Farmers and Agricultural 
labour

Farms, efficiency and 
sustainability

Economy and market for 
agricultural products 

Agricultural Machinery 
and energyNational Food Security

Risks: Global Warming, Pandemics, Wars, etc.

Fuel, Fertilizers, Seeds, Water, Plant 
Protection Products, etc.

Inputs:
Crops: Wheat, Sunflower, Maize, Barley, etc.

European Food Security

Food 
shortages

Inputs 
availability

Food 
affordability

Consequences



At the Paris Climate Conference in 2015, the 4 per 1000 initiative 
was launched to show that agriculture, and in particular agricultural 
soils, can play a crucial role in food security and climate change
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Source: The international "4 per 1000" Initiative: Soils for Food Security and Climate and Lal et al., 2015.
(1) Based on Lal et al., 2015.

x2-3 
The world’s soils contain 2 to 3 times 
more carbon than the atmosphere

Never leave soil bare and disturb it minimally, for 
example using CA methods of no-till, soil mulch 

cover and diversified cropping

Introduce more intermediate crops, more row 
intercropping, cover crops and more grass strips

Planting of hedges and development of CA-based 
agroforestry

Optimise pasture management with adapted grazing 
periods and rotations

How can soils store more carbon?

Restore land in poor condition e.g. the world’s arid and 
semi-arid regions, and degraded lands

Improve water and fertilisers management and use 
organic fertilisers and compost

30% 
30% of carbon dioxide is recovered by 
plants through photosynthesis

The International “4 per 1000” initiative seeks to achieve 0.4% growth rate per year in soil carbon stocks. If the 
level of carbon stored by soils in the top 30 to 40 centimetres of soil increased this amount, the annual increase of 
carbon dioxide (CO2) in the atmosphere would be significantly reduced.

Agricultural soils are carbon sinks when they are managed properly. Good agricultural practices based on CA principles can 
increase soil organic carbon up to 1.7 tC/ha per year1.



In the context of the European Green Deal and the future CAP, this 
report aims to analyse the benefits of Conservation Agriculture (CA) 
and its contribution to European targets

21

Objectives

• Describe the relevance of CA and detail the benefits and characteristics of the two essential tools to practice Conservation
Agriculture: no-till seeders and an integrated weed management (IWM)

• Quantify the benefits of CA implementation for farmers

• Measure CA’s contribution to European environmental, socioeconomic and food security targets, in the framework of
the European Green Deal, the new Common Agricultural Policy (CAP) 2023-27 and the recent Food Security policies
implemented by the European Commission

The relevant areas of CA studied are subject to the
themes considered under European strategies:

Soil quality Climate Biodiversity Farmers Economy & 
rural dev.

Framework for analysis Methodology 

• The quantification of benefits for farmers and CA
contribution to environmental and food security targets
have been carried out with specific models comparing
conventional agriculture with Conservation Agriculture
based on an extensive literature review

• For CA socioeconomic contribution we have used an
input-output methodology that enables us to estimate
the direct, indirect and induced impacts on GDP and
employment



To this end, the study is carried out by combining the results of six 
countries with strong agricultural systems that represent the agricultural 
diversity of the EU: Denmark, France, Germany, Italy, Poland and Spain

22

66%
of EU-27 agricultural production

Source: Eurostat, Destatis, Agreste, Danmarks Statistik and MAPA: ESYRCE 2021.

€3,979M

€47,802M

€29,767M
€33,137M

€13,517M

€33,644M

PolandDenmark France Germany SpainItaly

Crop output in the six countries analysed (2021)

60.4M
hectares of cropland

Cultivated land in the six countries analysed (2021)

2.0M ha

15.2M ha

11.3M ha

7.1M ha

10.8M ha

14.0M ha

FranceDenmark Germany Italy Poland Spain



Relevance of 
Conservation 
Agriculture
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2.



The main objective of CA is to conserve, improve and make more 
efficient use of natural resources. To this end, this technique is based 
on the use of direct sowing, soil coverage and crop diversification

24

Permanent soil coverage → Cover crops,
crop biomass, stubble and/or live mulches

Crop rotation→ Crop rotation or 
associations (e.g. intercropping)

Minimum soil disturbance → No tillage→

Principles of CA

This technique is essentially used for
herbaceous crops. It consists of sowing
directly on the remains of the previous
crop, without using mechanical
seedbed preparation or soil
disturbance prior to sowing.

No-tillage

This technique is used in annual crops
and woody crops with the aim of
protecting the soil between the two
crops or between crop rows. The cover
can be vegetal, sown or spontaneous,
or inert (i.e. pruning residues).

Crop rotation permits the planting and 
harvesting of multiple types of crops. 
This enables the farmer to harvest 
larger varieties of plants, and benefit 
from increased production, soil quality 
and income.

1.

Cover crops and groundcovers

Species diversification

2.

3.

Source: ECAF and FAO.  

→

→

Essential CA techniques



CA brings direct benefits at the individual and country level, 
contributing to national and European strategies on environment, 
food security and socio-economic objectives
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Benefits resulting from the adoption of CA

Benefits for farmers Contribution to national and European strategic goals

Reduction in CO2
atmospheric emissions

Increased carbon 
sequestration in the soil

From no-till techniques

From lower need of fuel

Reduced CO2 emissions 
from tractors

CA favours the presence of 
worms, arthropods and birds

CA enhances soil capacity to withstand 
torrential rains and droughts

CA prevents tillage, water and 
wind erosion

CA improves soil structure and leads to 
an increase in organic matter, providing 

more nutrients and enhancing fertility

CA achieves both greater water 
infiltration and lower evaporation

Lower labour time 
needed in farm operations

Reduction on the time 
need of machinery

- Lower labour costs
- Time to devote to other activities

- Lower tractor fuel costs

The implementation of CA results in a 
decline in operating costs for farmers 

(energy, maintenance, etc.) what leads 
to greater benefits per hectare

Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba.

Greater carbon sequestration 
and lower CO2 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 contributes to GDP, employment and
rural development, reducing the risk of 

rural abandonment and poverty

Socioeconomic impact & rural 
development

CA is associated to a reduction in farmers' 
production costs, which makes food products 
cheaper in the country and, therefore, improves 

the trade balance of agricultural crops

Food security



In the six countries analysed, the CA is practised on a cultivated area 
of 4.2 million hectares, which represents the 65.6% of the 
Conservation Agriculture land in the EU
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4.2M ha
of CA in the six 
countries analysed

6.9%
CA penetration reaches, 
on average, 6.9%

65.6%
of CA crop production in 
the EU

227k ha

757k ha

Germany

840k ha

Denmark PolandFrance Italy Spain

77k ha 94k ha

2.197k ha

Area cultivated under CA in the six EU countries analysed 

Note: Annual and permanent crops under Conservation Agriculture are considered
Source: ECAF, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba, based on 
Eurostat, INRAe, Danmarks Statistik, Destatis and MAPA: ESYRCE 2021.

3.8% 5.0% 0.8% 11.8% 2.1% 15.7%

% of the cropland



Compared to other regions, the EU currently lags behind with a 
relatively low adoption of CA. In this context, a rapid growth of this 
technique can close the gap with the leading countries

27

North America

⚫ 66M hectares in CA
⚫ 34% of cropland

South & Central 

America

⚫ 83M hectares in CA
⚫ 69% of cropland

Australia & 

New Zealand

⚫ 23M hectares in CA
⚫ 74% of cropland

Asia

⚫ 18M hectares in CA
⚫ 4% of cropland EU-271

⚫ 6.4M hectares in CA
⚫ 6% of cropland

⚫ 4.2M hectares in CA
⚫ 7% of cropland

1) Estimate for EU-27 based on ECAF data with updates from this report for Denmark, France, Germany, Italy, Poland and Spain. 
Source: ECAF, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba, based on 
Eurostat, INRAe, Danmarks Statistik, Destatis, MAPA: ESYRCE 2021, and Kassam et. al. (2022).

Africa

⚫ 3.1M hectares in CA
⚫ 1.1% of cropland



These countries could experience a rapid transition to CA given the 
fact that almost 14 million ha are already under reduced tillage 
techniques, an intermediate step towards full CA implementation
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Reduced tillage implementation (hectares)

Source: ECAF, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba, based on 
Eurostat, INRAe, Danmarks Statistik, Destatis, and MAPA: ESYRCE 2021.

Conventional 

agriculture23% 
of cropland is currently under reduced 
tillage in the six countries analysed, 
which represent 13.9M ha

Reduced 

tillage

No-tillage 

(CA)

Involves the 
inversion of the soil 
by a mouldboard
plough severely 

disturbing the soil

Non inversion and less 
intrusive tillage 

methods are used 
leaving some crop 

residues on the top soil

The crop is sown 
directly into the soil 
avoiding any tillage 

and leaving the 
previous crop residues

24.6% 39.1% 41.8% 5.9% 2.7% 14.4%

Reduced tillage adoption (% of the cropland)

5.948k ha

Germany ItalyDenmark France Poland

500k ha

Spain

4.719k ha

421k ha 297k ha

2.020k haGermany and France have the largest area 
under reduced tillage, indicating a higher 

potential for CA adoption



Given its growth, CA techniques could be applied, on average, to 
90.5% of the total cultivated area, meaning that CA adoption could 
reach over 54.7 million ha in the six countries analysed

29

Current and Potential adoption scenarios will be used to estimate the benefits that CA brings (current) and would bring (potential) to 
farmers and to national and European strategies 

Note: FRDK and SEGES consider that the potential scenario for Denmark should be around 50% given the agricultural and soil conditions in the country. In this sense, the maximum 
adoption scenario for Denmark differs from the one considered for the other five countries, where CA potential adoption is calculated as the total cultivated land excluding vegetables 
and root-crops for which CA in the strict sense cannot be applied. Source: ECAF, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università 
degli studi di Teramo and Universidad de Córdoba, based on Eurostat, INRAe, Danmarks Statistik, Destatis and MAPA: ESYRCE 2021.

11.8% 15.7%
24.6%

39.1% 41.8% 14.4%

2.7%

5.9%

France Germany

3.8%

Denmark

0.8%

2.0M ha

2.1%5.9%

Italy SpainPoland
15.2M ha 11.3M ha 7.1M ha 14.0M ha10.8M ha

Current scenario Reduced tillage

92.5%

50%

92.4%

Potential 
scenario

(PS)

92.3%
89.5% 91.4%

Conservation Agriculture implementation scenarios

Potential scenario (PS)



Benefits of 
Conservation 
Agriculture for 
farmers
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By adopting CA practices, farmers benefit through time savings, 
energy savings, cuts in machinery costs and input optimization
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Time savings Lower costs

Benefits for farmers from CA

• Energy savings. The reduction in the use of
machinery to prepare the soil brings fuel savings
and cuts machinery maintenance costs.

• Agricultural input savings. CA helps to improve 
soil health and prevent soil erosion, resulting in a 
reduced incidence of pests and diseases and 
improved soil fertility leading to a lower need for 
phytosanitary inputs and fertilizers in the long term.

• Operating cost savings. The aspects mentioned
lead to a reduction in the farmer’s operating costs.
Bearing in mind that there is generally no
difference between yields from conventional and
CA, the later brings greater benefits per hectare in
comparison with tillage-based techniques.

• Time saving for farmers. By not tilling the soil in
CA, farmers can devote more time to other
productive activities on the farm.

Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba.

→ →



With time savings of between 1 and 4.2 hours per hectare, the use of 
CA brings a reduction of 16 million hours compared with conventional 
tillage, resulting on an economic saving of almost €184 million
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Time savings | Lower costs

Conservation Agriculture savings in labour costs

€44/ha 
On average, each additional hectare under 
CA brings time savings valued at €44

1-4.2 hours/ha 
Each additional hectare under CA allows 
from 1 to 4.2 work hours to be saved

Note: The average salary of tractor operator considered: Denmark €28.5, France €13, Germany €18, Italy €11, Poland €6, and Spain €11.
Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba, based 
on Economic Research Institute, Farmtal, Arnal Atares, P. (2014), and technical support from PwC.

€29M

€2M

Current Potential

0.1M hours

1.0M hours

2.7M hours

50.6M hours

0.3M hours

37.5M hours

3.0M hours

23.0M hours

0.8M hours

35.6M hours

9.3M hours

51.8M hoursho
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€658M

€35M

€676M

€6M

€253M

€33M

€213M

€5M

€102M

€570M



In addition, CA contributes to fuel savings of, on average, 29 litres per 
hectare, which in economic terms translates to farmers saving €49 per 
hectare or €206M per year in the current adoption scenario
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Time savings | Lower costs

Fuel savings for farmers adopting Conservation Agriculture

€49/ha 
On average, each additional hectare under 
CA brings fuel savings valued at €49

29 litres/ha 
On average, each additional hectare under 
CA decreases diesel use by 29 litres

Note: Price of fuel based on European Commission Weekly Oil Bulletin for 6 of June 2022. Data for Spain from CNMC and for Denmark from OK.
Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on 
European Commission, CNMC, Krogh, P.H. and Qin, J., (2018), Munkholm, L.J. et al, (2020), Centre d’études et de prospective (2013), Schmitz, M., Mal, P., Hesse, J., (2015),
Bialczyk, W . et al.(2012), Agricare (2017), Arnal Atares, P. (2014), and technical support from PwC.

1.9M litres

25.4M litres

22.7M litres

422.0M litres

2.8M litres

312.7M litres

29.9M litres

227.9M litres

8.6M litres

373.4M litres

57.2M litres

382.6M litres
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€3M

€33M

Current Potential

€ 
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r s
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ed

€828M

€45M

€619M

€6M
€55M

€417M

€14M

€609M

€85M

€568M



To sum up, farmers economic benefits from the use of CA are valued 
at €391 million per year in the current scenario and up to €5,473 
million in the maximum potential adoption scenario
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Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on
European Commission, CNMC, Economic research Institute,, A.V. et al, (2020), Krogh, P.H. and Qin, J., (2018) and Munkholm, L.J. et al, (2020), Centre d’études et de prospective
(2013), Schmitz, M., Mal, P., Hesse, J., (2015), Bialczyk, W . et al.(2012), Agricare (2017), Arnal Atares, P. (2014), and technical support from PwC.

Current scenario Potential scenario

TotalFuel savings Time savings

€206M

€391M€184M

123M 
litres fuel 

saved

16M hours 
saved

Time savings

€2,400M €5,473M

Fuel savings Total

€3,074M

1,744M 
litres fuel 

saved

200M
hours 
saved

Economic value associated 
to litres of fuel and hours 
saved in the current scenario 
(million of euros per year) 
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The essential tools needed to implement CA include no-till seeders
and IWM with optimised herbicide use
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No-till seeders Herbicides in IWM

CA principles lead to the application of optimised amounts of
herbicides whilst minimizing 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
herbicide due to its appropriate characteristics: effective one-pass 
weed control on a broad spectrum of weeds and cover-crops, 
environmental profile, non-selectivity, cost-effectiveness, etc.

Some tips about control of weeds

Herbicides use 
controls the growth of 
these weeds.

On-spot fertilization
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, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on 
González-Sánchez, E. J., & Basch, G. (2017).

Given that CA avoids tillage, it is necessary to have proper equipment
to establish the crops in conditions with abundant plant residues. In
this sense, and to successfully implement CA, there has been an
important development of specific machinery. One of the key
machines are no-till drills (direct seeders). The no-till 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:

Enough weight to penetrate under compact soil conditions and 
groundcovers

Ability to open a groove wide and deep enough to place the seed 
at the correct depth (small seeds - 3 cm - or large seeds - 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

→

→

→

→

→

In addition, for the implementation of CA, harvesters must also be equipped with well adjusted equipment for chopping and spreading of 
straw so that, after the harvester has passed through, the residue is spread and covers the ground evenly, rather than being left for later baling.

+



No-till seeders are specific machines to perform direct sowing on 
untilled soils with a mulch of residues and stubble

Seed furrow Openers

Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on 
González-Sánchez, E. J., & Basch, G. (2017) and Baker et al. (2007).

Tools that allow to remove or cut through the residues. Different type 
of discs are normally employed. To manage high amount of residues 
row cleaners are attached in front of the furrow openers.

Discs: single or double, the outer edge can be smooth or 
grooved to cut the straw better. A lateral tube guides the seed to 
the furrow. In case of V-shape double disc opener the drop tube 
is located between them. Discs openers are recommended for 
high amount of residues, especially when not chopped.

Tine coulters: Exert on the ground the vertical cut upwards. 
They reduce the necessary pressure to reach the desired 
depth. This type of openers adapts better to stony terrains.

→

→

No-till seeders have important functions as creating the correct 
microenvironment for the seeds within the soil.

The openers of no-tillage drills must follow ground surface variations 
and move through significant surface residues without blockage. 
Different drill openers differ markedly in their abilities to do this. 

With appropriate equipment, no-till has no more, and often less, 
crop failure risk than tillage, even in the short term.

With no-till seeders, the only mechanical disturbance of the soil is performed in the seed furrow to place the seed in optimal conditions for 
germination. Some added elements in the machinery improve the capacity to sow on residues differing from the conventional ones.

Pre-openers tools

A press wheel (single or double) is needed to press in the base of the 
slot after the seed placing. It should be tight enough to absorb the 
soil moisture. Rakes after the press wheels are sometimes mounted 
to smoothen the surface.

Row closure wheel

They are tool to open the seed furrow and place the seed Depending 
on residue and soil, a pre-opener tool might not be needed. There are 
two types of openers:

Closing the 
furrow

Control over the seeding 
depth, furrow opening 
mechanism and sowingStart of the 

sowing line 
and handling 
of field residue

If the seeder is able to simultaneously seed and fertilise, there would be an 
additional lateral fertilization disk

Example of the direct seeding mechanism on a disc no-till seeder

37



Glyphosate is one of the commonly used herbicide due to its 
appropriate characteristics for weed control and to prepare the crop 
seedbed

38

Common uses of Glyphosate in CA1

The three core principles of Conservation
Agriculture (minimum soil disturbance,
permanent soil cover and crop rotation /
diversification) already play, by
themselves, a functional role in weeds
control. However, a careful management
of cover crops, groundcovers 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, in more general
terms this herbicide is an essential tool for

weeds control, as it simplifies by reducing
the number of passes and makes the
process cheaper than alternative
products or mechanical or manual
techniques.
As an example, glyphosate is commonly
used in permanent crops, 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.

Benefits of glyphosate in CA

1) Farmer generally implements one of these 3 uses in a year depending on weed problems.
Note: 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 product from chemical origin (through 
synthesis or not), or biological origin, is necessary, following the label recommendations and implementing the appropriate stewardship measures.
Source: ECAF.

Glyphosate is used to get rid of weeds that 
emerge in the inter-cropping period and 

are difficult to get rid of at other times (e.g. 
perennials in summer). Also, it is used to 
manage cover crops and groundcovers.

Glyphosate is used to get rid of weeds 
present before sowing and to prepare 
the seedbed for the upcoming crop.

Glyphosate can be used at this time in case it 
was not possible to control weeds before sowing 

(e.g. because of weather conditions), or to 
maintain a living cover crop until the emergence 
of the new crop (e.g. "sown under cover" crops).

• Inter-crop period • Pre-sowing period • After sowing, before crop emergence

Glyphosate can be applied on agricultural soils in the intercrop period (weed control, cover crops & ground cover management), in 
pre-sowing or just after sowing before crop emergence.



In particular, data from Denmark, Germany, France and Spain show 
that chemical alternatives to glyphosate have, on average, 45% higher 
costs, making IWM with glyphosate effective for the adoption of CA
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38%
of farmers in the EU consider that they 
would abandon no-tillage soil management 
systems (CA) if it were not for glyphosate

OtherI do not have 
a cost-efficient 

alternative

21%

I have to go 
back to tillage 
(give up CA)

38%

I have to use 
other herbicides

35%

6%

European Survey on alternatives to glyphosate (2020)1

A majority of farmers (38%) say that they would 
abandon no-tillage soil management systems (CA) 
if it were not for glyphosate

Likewise, 35% of farmers consider 
that there is no a cost-efficient 
alternative to glyphosate when 
caring for no-till drilled crops 

1) ECAF European Survey on alternatives to glyphosate (2020) for many different types of crop. 2) Data for Denmark from Petersen, PH & Krong, J (2021); Germany from Fairclough 
B., Mal P. & Kersting S. (2017); France from Adquation and in line with the INRAe (2019a) study, which found that chemical weed control is 35% more cost-effective than mechanical 
methods in viticulture; and Spain from AEAC.SV. France and Spain analyze the difference in costs solely for glyphosate, while Denmark accounts for all weed control expenses in 
CA. In Germany, the cost of glyphosate includes any additional substances used in conjunction with it.

Cost difference using glyphosate and other alternatives2

€13/ha €11/ha

€54/ha

€20/ha

Wheat Olive
trees

-47%

-77%

Glyphosate Alternative herbicides

€125/ha
€193/ha

€295/ha

€506/ha

Spring
barley

Winter
wheat

-58%

-62%

€97

€53

€101
€124

€42

€82

€109

€69

€115
€125

€63

€97

Wheat Maize Sugar
beet

RapeBarley

€266

Apple Vineyard

€276

-33%-1%

-11%

-22%

-12%

-3%

-16%

€42/ha

€60/ha

Vineyard

-30%



In addition to lower costs, glyphosate use in IWM leads to higher 
crop yields. Thus, around €827M of the current CA crop production 
can be associated to IWM with glyphosate’s boost to productivity

€827M 

Increase in CA crop production associated to glyphosate use

Potential

In the maximum potential 
adoption scenario of CA, 
the increase in crop 
production associated to 
IWM with glyphosate use 
could reach €9,625M 
annually

The use of glyphosate can be associated with €827M of 
the current CA crop production on the studied countries 

In addition to its relevance for CA, the use of glyphosate in agriculture has an important socioeconomic contribution to agriculture as 
a whole, representing a total annual contribution of €2,799M in terms of GDP and 63,262 jobs in terms of employment.1

Note: Impact on Denmark not included. 
1) For further information on glyphosate socioeconomic contribution in the analysed countries please refer to Appendix A: Glyphosate socioeconomic contribution.
Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on European 
Crop Protection (2020), Steward Redqueen (2017), Luchia Garcia-Perez & Harriet Illman (2020), and the technical support from PwC.

€248M €232M

€16 M

€2,374M €2,217M

€157 M
€3,895M €3,669M

€226 M €284M €266M

€18 M

CA crop production estimation Hypothetical CA crop production without glyphosate

€5,272M
€4,862M

€410 M

90
.5

%
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For the wide adoption of CA three potential barriers should be 
considered: access and use of machinery, lack of learning and 
uncertainty related to regulatory changes at national and European level
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Barriers to the adoption of Conservation Agriculture

CA is a common practice that requires the use of specific machinery. For example, the
purchase of a no-till seeder requires an initial investment of between €50,000 and €150,000
depending on the width of the machine. Given the current early stage of CA implementation in
the EU, the second-hand market for no-till seeders plays a crucial role in the sector, as it
allows farmers to start applying CA techniques by reducing the initial investment. Another
option is to rent the machinery or outsource the operation to an external company. Both
options would be of particular interest to small farmers who cannot afford the initial investment
in machinery.

A second issue is the learning curve for the optimal implementation of CA techniques. As 
a new system, in the early years of transition, farmers need an initial training process to learn 
about tools, applications, social, economic and environmental benefits, etc. Developing 
policies to promote and create farmer training programmes is important to overcome this early 
stage and make it more cost-efficient.

There may be uncertainty in the face of change on the part of farmers due to being a
practice that is scarcely implemented in some areas of the EU. In this regard, it is essential to
develop public policies to build awareness of the benefits of Conservation Agriculture and
incentivise its use, particularly in the early years.

Use of machinery

→

Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba.

Learning of techniques

→

Uncertainty

→

Regulatory systems should support science-backed criteria to foster sustainable agriculture.
The adoption of best management practices must be facilitated. However, decision-making
does not always follow science's recommendations but is sometimes influenced by
market and political criteria.

Regulatory system

→



Conservation Agriculture 
contribution to 
European targets
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CA can play an essential role in the environmental, socioeconomic 
and food security targets set by the European Union 
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Environmental 

goals

Food security 

goals
Socioeconomic 

goals

✓ Lower land erosion
✓ Higher water infiltration rate
✓ Higher biodiversity
✓ Reduction of CO2 emissions and increase 

of carbon sequestration

✓ Total contribution to GDP 
(direct, indirect and induced 
impact)

✓ Total contribution to 
employment

✓ Lower risk of rural abandonment 
and poverty or social exclusion 

✓ Improvements in agricultural 
trade balance

✓ Reduction in the number of 
severely food insecure 
households

Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba.
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targets
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5. Conservation Agriculture (CA) contribution 

to European targets:



The use of CA can be linked to an overall improvement of the soil in 
terms of erosion, biodiversity, infiltration rate, carbon sequestration 
and C02 savings
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Environmental benefits of CA

Lower soil erosion Higher water infiltration rate

• Reduction in erosion. The soil cover that characterises
CA prevents both water and wind erosion. Crop residues
favour retention and reduce the impact and erosive power
of rainfall. The same principle applies to wind erosion,
where the groundcover prevents the loss of soil due to
permanent contact with the wind.

• Improved soil quality. The reduction in erosion improves
soil structure and favours an increase in organic material,
providing more nutrients and enhancing fertility.

• Reduction in surface run-off and increase in infiltration.
Crop residues on the surface of the soil limit surface run-off,
reducing the soil degradation and desertification process, in
four ways:

i. lower surface water speed
ii. increased soil protection against the impact of 

raindrops, thus decreasing soil sealing
iii. higher aggregate stability avoiding crusting or sealing
iv. biological pores (roots and worms) are left undisturbed

Higher biodiversity

• Increase in the number of species. Soil cover and no-till
farming favour the development of a living structure of
micro-organisms, worms, insects, nesting, etc. in the soil,
which enhances soil formation and fertility. Additionally,
they also promote biodiversity in general increasing 
population of pollinators and birds.

CO2 emissions savings

• Carbon sequestration. By not tilling, the soil mineralisation 
and decomposition of organic matter is minimized. Hereby 
the carbon content in soil will increase reducing CO2 
emissions. In addition, residue retention implies carbon 
input to soil.

• Lower CO2 emissions link to diesel savings. CO2
emissions decrease from a reduction in the use of
machinery that leads to lower fuel consumption and thus
combustion emissions.

Common Agricultural 
Policy (CAP) 2023-27 

European 
Green Deal

EU’s Next Generation 
Funds

Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba.
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→→



Spain and Italy, due to their geographical and climatic characteristics, 
face significant soil erosion compared to the other countries, with an 
average loss of more than 10 tonnes per hectare per year
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Lower soil erosion | Higher water infiltration rate | Higher biodiversity | CO2 savings

Average soil erosion (t/ha/year)

90% 
CA can achieve a reduction in soil 
erosion of up to 90% of that observed 
with conventional agricultural practices1

1) Based on the extensive literature on the reduction of soil erosion in Spain. For Denmark, France and Poland 70% reduction in soil erosion is observed, in Germany a 80% 
reduction, and in Italy a 58% reduction.  2) 2016 data from European Commission - Joint Research Centre (JRC).
Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on European 
Commission, AEAC.SV, Centre d’études et de prospective (2013), Schmitz, M., Mal, P., Hesse, J., (2015), Carreta, L. et al (2021), 

• CA contributes to reduce soil erosion. Soil cover, along with
other factors, helps to protect the soil from the two main
causes of soil erosion:

• Tillage erosion is considered an important cause to soil
degradation, together with water and wind erosion.

Breakdown by erosion level of agricultural land2

Moderate Severe

2k ha 
(0.1% of land area)

0.1k ha 
(0.0% of land area)

1,822k ha 
(7.6% of land area)

787k ha 
(3.3% of land area)

1,191k ha 
(7.1% of land area)

350k ha 
(2.1% of land area)

2,355k ha 
(15.5% of land area)

5,412k ha 
(35.7% of land area)

694k ha 
(4.1% of land area)

332k ha 
(2.0% of land area)

3,888k ha 
(15.9% of land area)

2,852k ha 
(11.7% of land area)

Soil loss estimated between 6 

and 10 t/ha/yr.
Soil loss estimated above 10 

t/ha/yr.

Wind Water

0.56 t
2.29 t 1.89 t

11.19 t

1.64 t

14.20 t



Pasture land

50 year

Carbon 
sequestration 

Cropland

cm

Preventing land depreciation due to erosion results in economic 
savings of €58/ha, which currently amounts to €238M, and in a 
maximum potential adoption scenario could increase up to €1,811M
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34M tonnes
CA currently saves 34 million tonnes of 
soil per year in the countries studied. In 
the potential scenario this figure could 
increase up to 219 million tonnes

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

Erosion associated to 
conventional agriculture 

practices causes, on 
average, a loss of 0.08

cm/ha per year in the 
studied countries.1

Land loss associated to conventional tillage

1) Economic losses from soil erosion in Denmark are not significant (not included), as low soil erosion is balanced by the creation of new fertile soils through plant growth, and the 
presence of deeper soils. 2) Using country average cropland prices based on Eurostat, Destatis and MAPA.
Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on Eurostat, 
European Commission, Destatis, MAPA, Centre d’études et de prospective (2013), Schmitz, M., Mal, P., Hesse, J., (2015) and the technical support from PwC.

CA annual economic benefits2

€890.8M
€150.9M

Soil loss saved (tonnes/year) € million saved per year2

1.2M t
22.6M t

0.1M t
15.7M t

5.4M t
41.5M t

0.3M t
11.3M t

28.7M t
165.7M t

Potential scenarioCurrent scenario

3.9cm loss 
over 50 year

€72.4M
€3.9M

€173.1M
€1.6M

€80.5M
€612.8M

€62.2M
€1.4M



As heavy rainfall becomes more frequent in Europe, soils under CA are 
more resilient because the infiltration rate is up to 3 times higher and 
water evaporation is 10% to 50% lower
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x3 infiltration rate 
Conservation Agriculture improves 
water infiltration

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

10-50% 
Lower water evaporation under 
Conservation Agriculture 

Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on Schmitz, 
Mal and W. Hesse (2015) and European Environmental Agency.

Higher infiltration rate

• 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.

When rainfall exceeds the infiltration rate of the soil, there is
an overland water flow that loosens and wears away the
fertile topsoil.

Temperature has risen by 2ºC since 1900 in 
Europe

Lower water evaporation

• It achieves a longer lasting moisture accumulation in the
soil. This ensures the availability of nutrients for crops
even during long periods of drought.

Droughts, such as those recently experienced in Europe in 
the summer of 2022 and 2018, greatly affect farmland and 
farmers' production.

45% heavier precipitations after 50 years 
in Europe



According to evidence from different European countries, CA soils 
have between 2 to 9 times higher densities of species, compared to 
conventional tillage soils
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Lower soil erosion | Higher water infiltration rate | Higher biodiversity | CO2 savings

Source: Schmitz, Mal and W. Hesse (2015) and Søby, Julie Marie (2020).
Note: More evidence can be found at Hundebøl, NRG & Axelsen, JA (2022), Axelsen, J. (2019), Thingholm, L. B, (2019, 2020) in terms of microorganisms and at Krogh, P.H. and 
Qin, J (2018) in terms of earthworm and microarthropod populations.

Soil biodiversity Arthropods diversity

125

358

CAConventional
Tillage

X3
after 8 
years

4

37

Conventional
Tillage

CA

X9

Average number of worms per sqm. Sum of birds densities per sqm.

Birds diversity

Earthworms Deep digger 

after 8 
years

Before seeding / 
tillage

After seeding / 
tillage

Sum of arthropods densities per sqm.

Before seeding / 
tillage

After seeding / 
tillage

35

76

Conventional
Tillage

CA

X2

11

56

Conventional
Tillage

CA

X5 0.94

2.17

Conventional
Tillage

CA

X2

0.66

1.74

Conventional
Tillage

CA

X3



In addition, humus formation, aggregate stability and microbial 
biomass under CA show higher values than conventional tillage 
techniques
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Lower soil erosion | Higher water infiltration rate | Higher biodiversity | CO2 savings

Source: Schmitz, Mal and W. Hesse (2015).  

Humus formation

2.00

2.35

Conventional
Agriculture

CA

+18% 415

601

Conventional
Agriculture

CA

+45%

20

24

CAConventional
Agriculture

+18%

% µg C / g soil %

Microbial biomass Aggregate stability



Due to minimal soil disturbance and soil cover, CA increases soil carbon 
sequestration, saving above 10M tonnes of CO2 per year, which could 
reach about 105M tonnes of CO2 in the potential adoption scenario
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Lower soil erosion | Higher water infiltration rate | Higher biodiversity | CO2 savings

Note: In addition to carbon sequestration, conservation agriculture has also been shown to help capture nitrogen in the soil, preventing emissions of environmentally harmful gas 
forms of this elements. 1) €83.2 per tonne of CO2 based on the emission allowance market for 2022 (as of 20 June 2022), Sendeco2.
Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based 
on APAD (2021), Vestergaard, A.V. et al, (2020), González-Sánchez, E. J., & Basch, G. (2017), Schmitz, Mal and W. Hesse (2015), Cillis, D. (2018), González-Sánchez, E. J., et 
al. (2012), Tebruegge, F. (2001), and technical support from PwC.

Conservation Agriculture savings in soil CO2 emissions1

€263/ha 
On average, each additional hectare under 
CA brings soil CO2 savings valued at €263

1.4 - 4.5 tCO2/ha
Each additional hectare under CA allows 
from 1.4 to 4.5 tonnes of CO2 to be saved

€13M

€169M

Current Potential

154k tCO2

2,032k tCO2

1,110 tCO2

20,632k tCO2

131k tCO2

14,598 tCO2

1,668k tCO2

12,072k tCO2

341k tCO2

14,851k tCO2

6,846k tCO2

40,412k tCO2tC
O
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€92M

€1,717M

€11M

€1,215M
€1,057M

€139M €28M

€1,236M

€4,265M

€817M



The lower fuel need from the use of CA techniques currently saves 
above 333k tonnes of CO2 per year, and could reach 4.7 million 
tonnes of CO2 in the maximum potential adoption scenario
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Lower soil erosion | Higher water infiltration rate | Higher biodiversity | CO2 savings

1) Diesel engines produce 2.7 kg of CO2 per litre of diesel fuel consumed. 2) €83.2 per tonne of CO2 based in the emission allowance market for 2022 (20 June 2022), 
Sendeco2. Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de 
Córdoba based on Krogh, P.H. and Qin, J., (2018), Munkholm, L.J. et al, (2020), Centre d’études et de prospective (2013), Schmitz, M., Mal, P., Hesse, J., (2015), Bialczyk, W. et 
al. (2012), Agricare (2017), Arnal Atares, P. (2014), and technical support from PwC.

Conservation Agriculture savings in soil CO2 emissions

€6.6/ha 
On average, each additional hectare under 
CA brings diesel CO2 savings valued at €6.62

0.1 tCO2/ha
On average, each additional hectare under 
CA allows 0.1 tCO2 to be saved1

€0.4M

€6M

Current Potential

5k tCO2

69k tCO2

61k tCO2

1,139k tCO2

8k tCO2

844k tCO2

81k tCO2

615k tCO2

23k tCO2

1,008k tCO2

155k tCO2

1,033k tCO2

€ 
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€5M

€95M

€1M

€70M

€7M

€51M

€2M

€84M €86M

€13M
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Widespread environmental benefits derived from the use of CA 
facilitate the fulfillment of the objectives related to the European Green 
Deal, the future CAP and the EU’s Next Generation Funds
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Common Agricultural 

Policy (CAP) 2023-27 

European Green Deal

✓ «Farm to Fork» strategy: Allowing the 
EU's food system to become more 
sustainable.

✓ «Biodiversity for 2030» strategy: 
Protecting nature and reversing the 
degradation of ecosystems

✓ Contributing to climate change 
mitigation

✓ Efficient natural resource management
✓ Halting and reversing biodiversity loss

EU’s Next Generation 

Funds

Environmental targets CA's contribution to the fulfilment of environmental targets

90% 
The soil erosion is 
reduced by up to 
90% using the CA 
technique in the 
countries studied

x2-9 
Increase between 2 
and 9 times in the 
density of worms, 
arthropods and birds 
compared to tillage 
based Agriculture

24% 
Under the potential 
adoption of CA, 
current agricultural 
GHG emissions 
would be reduced 
by 24%1

x3
CA improves 
water infiltration 
around 3 times 
compared to 
conventional 
agriculture

Potential scenario

Current scenario

€10,049M

€1,128M11M tCO2

110M tCO2

CO2 Tonnes per year

CO2 Tonnes per year

€M per year

€M per year

✓ 55% reduction in GHG emissions by 
2030 compared to 1990

✓ Green transition in agriculture and the 
environment

✓ Energy efficiency, green heating and 
carbon capture and storage

€58/ha 
CA adoption would enable an annual 
soil loss reduction valued at €58/ha.

€269/ha
CA adoption would enable an annual 
CO2 reduction valued at €269/ha

Potential scenario

Current scenario

€238M

€M per year

Soil loss reduction Reductions in CO2

€1,811M

€M per year

1) Figure estimated based on the CA potential adoption scenario and EU agricultural GHG emissions in 2020 of 463 million tonnes (European Environmental Agency).

34M t soil

219M t soil

Soil Tonnes per year

CO2 Tonnes per year



Food security 
targets

54

5.2

5. Conservation Agriculture contribution to 

European targets:



Food security, which is a concept linked to food affordability, 
availability, quality and safety, is currently gaining momentum due to 
increasing prices of key agricultural inputs
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Note: The Global Food Security Index (GFSI) considers the issues of food affordability, availability, quality and safety, and natural resources and resilience across a set of 113 
countries. The index is a dynamic quantitative and qualitative benchmarking model constructed from 58 unique indicators that measure the drivers of food security across both 
developing and developed countries.
Source: The Economist Group.

Evolution of the Global Food Security Index 

(Simple average 6 countries)

2012 2014 2016 2018 2020 2022

76.0

0.0

77.5

76.5
77.0

78.0

Score (0=minimum, 100=maximum)

+1.4%

76.7
The 6 countries studied rank in the top 30 
countries in the Global Food Security Index. 
Averaging 76.7 points over 100, these 
countries stand out in affordability, and 
quality & safety

Quality & Safety

Availability
Natural 

resources & 
Resilience

Global Food Security Index (GFSI) in 2021

Affordability

Food Security 
Index

Results of the Global Food Security Index per country (2022)

77.8 80.2 77.0 74.0 75.5 75.7

0

25

50

75

100

6 countries average

World average

World
average

Higher than 
world average



Trade in agricultural crops is 2.5 times higher now than two decades 
ago, with Denmark, France, Germany, Italy, Poland and Spain 
accounting for 50% of the total EU agricultural crop trade
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50%
Over 50% of EU27 agricultural 
crop trade is accounted for by 
Denmark, France, Germany, Italy, 
Poland and Spain

Source: Eurostat 2022.

€2,296M

€16,400M

€14,025M

€10,820M

€6,390M

€21,841M

€2,758M

€18,134M

€37,052M

€13,547M

€6,385M

€13,518M

-€23,027M

-€1,734M

-€462M

+€5M

-€2,727M

+€8,322M

Exports Imports

Agricultural crops imports and exports (2021)

x2.5
Agricultural crop trade has grown 
by 2.5 times since 2000

~30%
Cereals and oilseeds represent, on 
average, about 30% of the total 
agricultural crops traded



Food and agricultural crops such as cereals have experienced a 
progressive increase in prices, which has created further pressures on 
international trade
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Note: Data from January 2011 to February 2023.
Source: FAO. https://www.fao.org/worldfoodsituation/foodpricesindex/en/

170
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160

2013-012012-01 2016-012011-01 2015-01 2017-01 2018-01 2019-01 2020-01 2021-01 2023-012014-01
0

110

100

120

180

150

2022-01

2014-2016=100

+64.4%

+75.1%

Cereals Price Index
Food Price Index

FAO Monthly Real Food Price Indices

x1.7 x1.6
From 2020 to 2022 the price 
of cereals increased by up to 
1.7 times

From 2020 to 2022 the price 
of food increased by up to 
1.6 times

https://www.fao.org/worldfoodsituation/foodpricesindex/en/


Price fluctuations have a significant impact on low-income households, 
as food products and beverages account for 16.9% of the total 
household budget, the second largest expenditure
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15.3%
On average, over the six countries studied, a household spends 15.3% of its expenditure on 
food and non-alcoholic beverages. For the lowest income quintile, the proportion rises to 
16.9% and becomes the second largest expenditure

Source: Eurostat 2022.

Average household Low-income households (1st income quintile)

11.7%

Food and non-alcoholic beverages

32.6%

9.1%

Housing, water, electricity, 
gas and other fuels

15.3%

Transport

Miscellaneous goods and services

7.4%Recreation and culture

Food and non-alcoholic beverages

Housing, water, electricity, 
gas and other fuels40.3%

7.5%

16.9%

Miscellaneous goods and services

Transport7.3%

6.4% Recreation and culture

Lower income households are 
more dependent on food 

prices, and thus on the prices of 
agricultural products. Therefore, 
an increase in the price of fresh 
or processed products is very 

detrimental to households.



The use of CA can contribute to alleviating food insecurity by 
improving crop quality and affordability, which has a positive impact on 
agricultural trade balance
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Note: Impact on trade balance estimated according to: 20% cost reduction in hectares under CA, 23% share of final price of CA crops based on USDA breakdown prices of 
different crops and final food products, pass-through of farmers of 80%, and import, export and consumption elasticities based on Ghodsi et al (2016) and PwC internal analysis. 1) 
International evidence from Beelman, R. B., et al. (2021). 2) Schmitz, Mal and W. Hesse (2015). Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule
Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on FAO, Eurostat, The Economist Group, USDA, Beelman, R. B. et al (2021), Ghodsi et al 
(2016), Schmitz, Mal and W. Hesse (2015) and technical support from PwC.

Potential scenario

In the maximum potential adoption scenario of CA, the 
trade balance contribution from CA could increase up to 
€6,871 million, equivalent to 35% of the current 
agricultural crop trade balance in the 6 countries analysed

Affordability 
(CA contribution to agricultural crops trade balance)  

Equivalent 
to 1.9% of 

current crop 
trade 

balance

Quality of the food/products (ERGO)

45%
Crops under CA have, on average, 45% 
more Ergothioneine (an anti-ageing, 
antioxidant and anti-inflammatory Amino 
Acid) than conventional agriculture1

Farmers using CA techniques can get 20% savings in 
production costs compared to conventional agriculture.2 This 
could be partially passed on to final consumers in the form of 
lower prices with appropriate policies, which leads to an 
increase in domestic demand, having a final impact on the 
trade balance.

3.4 3.2

12.3

4.9 4.8

17.1

SoybeanMaize Oats

+46% +49%

+39%

Conventional Agriculture CA

Ergothioneine (ERGO) increase (mg/g) 
associated to CA use due to soil health 
improvement. 
ERGO is an Amino Acid that can mitigate 
chronic diseases of ageing, thereby 
increasing overall health and life 
expectancy

€9M

€81M

€18M

€133M

€13M

€281M

90
.5

%
 

CA adoption



In addition, reducing food prices through the use of CA creates an 
opportunity to reduce food insecurity figures and support the most 
vulnerable households
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Note: Food insecure household: when at least one adult in the household has reported to have been forced to reduce the quantity of the food, to have skipped one meals, having gone 
hungry, or having to go for whole day without eating because of a lack of money or other resources. 
Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on FAO, Eurostat, 
The Economist Group and technical support from PwC.

Prevalence of severe food insecurity (% of 

households)

Relationship between changes in food prices and 

prevalence of food insecurity (%)1%
of households, on average, are classified as 

severely food insecure

2,570 households

37,773 households

Current

Potential

In the maximum potential 
adoption scenario of CA, a 

reduction of up to 37,773
households could be 

reached in the 6 countries 
analysed

Equivalent to 2.8% 
of current 

households under 
severe food 
insecurity

2,570 households
The reduction in food prices from the use of CA can be associated 
to a reduction of about 2,570 households that live under severe 
food insecurity in the 6 countries analysed

1.1% 1.2%

0.7% 0.5%

0.7% 1.8%



To sum up, greater adoption of CA brings important food security 
benefits by improving food quality and affordability, especially among 
most vulnerable households
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Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on FAO, Eurostat, 
The Economist Group, Beelman, R. B. et al (2021), Schmitz, Mal and W. Hesse (2015), Ghodsi et al (2016), FAO, Eurostat, The Economist Group, and technical support from PwC.

Food security goals

CA contribution to food security targets

+45%
Crops under CA have, on average, 45% more 
Ergothioneine (an Amino Acid that can mitigate chronic 
diseases of ageing) than conventional agriculture

✓ Secure food affordability
✓ Incentive farmers to bring additional agricultural land into production
✓ Support farmers of the member states for specific agricultural products and input costs that are driving

production challenges for farmers and putting inflation pressures on food prices

€536M

Potential

Current

€6,871M

2,570 households

Potential

Current

37,773 households

Number of households 
excluded from severe food 
insecurity as a result of the 

lower prices from CA

Positive impact on 
agricultural trade balance 

associated to CA use (sum of 
the 6 countries)

Trade balance impact Impact in food security

1%
of households, on average, are classified 
as severely food insecure



Socioeconomic 
targets
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5.3

5. Conservation Agriculture (CA) contribution 

to European targets:



Supply chain expenditure

CA contribution in terms of Gross Domestic Product (GDP) and 
employment can be estimated by using an input-output model, which 
makes it possible to measure the direct, indirect and induced impacts
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Supply 
chain 

purchases

Increase in 
earned 
income

Expenditure on jobs created

Direct contribution

Induced contribution

Indirect contribution

GDP Employment

1

2

3

Socioeconomic contribution estimated with the input-output methodology

Note: Appendix A explains in detail the method used to calculate CA socio-economic contribution. We measure its relevance in socioeconomic terms without comparing CA with other 
agricultural techniques. In particular, we apply an approach to incorporate not only the effects generated directly by this technique, but also its effects along the value chain. This 
method serves as an economic tool to analyse the importance of this activity in the whole economy. The spillover effects captured by this method are referred to as indirect and 
induced impacts.

GDP Employment GDP Employment

The input-output method is a standard model tested internationally that allows the quantification of the total inputs generated, 
including indirect inputs through suppliers and induced inputs through the consumption generated by all economic activity arising from 

the direct and indirect inputs 

Gross Domestic Product (GDP): measured in all
cases in terms of Gross Value Added (GVA)

Contribution to employment: measured in terms of
the number of people employed.



In 2021, the GDP contribution from CA totalled over €13,800 million, 
of which 51% is generated indirectly and induced due to the positive 
impact through the value chain

64

€6,760M

€13,821M

€5,156M

€1,906M

Direct Indirect TotalInduced

x2

1) GDP impacts are approximate using Gross Value Added at basic prices. 
Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on OECD, Eurostat, 
and technical support from PwC 

x2
For each €1 of GDP arising directly from CA, €2.0 of 
GDP is generated in total in the six countries analysed

Potential

90
.5

%
 

In the maximum potential adoption 
scenario of CA, the total GDP 
contribution from CA could increase up 
to €163,501 million, €71,099 
million of which are generated directly

Equivalent 
to 11% of 
agriculture

GDP 

GDP contribution from CA in the six countries analysed 

(€M, 2021)1

GDP contribution | Employment contribution

Total GDP contribution from CA per country (€M, 2021)

€159M

€2,709M

€264M

€4,856M

€272M

€5,560M

CA adoption



In terms of employment, the total contribution from CA reached 408 
thousand workers in 2021, equivalent to 10% of agriculture 
employment in the six countries analysed
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281,064

408,764

97,711

29,989

IndirectDirect Induced Total

1) Absolute employment

Potential

In the maximum potential adoption 
scenario of CA, the total employment 
contribution from CA could increase up 
to 5.6 million jobs, 3.7 million of 
which are generated directly

Equivalent 
to 10% of 
agriculture

employment

Employment contribution from CA in the six countries 

analysed (2021)1

GDP contribution | Employment contribution

Total employment contribution from CA per country (2021)

3,588

53,481

7,172

138,704

38,669

167,150

x33
For every million euros of output under CA in the six 
countries analysed, a total of 33 jobs are created (direct, 
indirect and induced) in the economy as a whole

Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on OECD, Eurostat, 
and technical support from PwC.

90
.5

%
 

CA adoption



Given the impact in terms of GDP and employment, CA can serve as 
a key agricultural technique to alleviate economic and social pressures 
in rural areas reducing rural abandonment and social exclusion risk
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Households at risk of poverty and/or 
social exclusion that are living in rural 
areas

Risk of social exclusion in rural areas (2020)2

1) Eurostat: People at risk of poverty or social exclusion by degree of urbanization (new definition). 2) The Europe 2020 strategy promotes social inclusion, in particular through the
reduction of poverty. The poverty and social exclusion indicator corresponds to the sum of persons who are: (i) with a disposable income below 60 % of the national median (ii)
severely constrained by a lack of resources (materially deprived) or (iii) living in households with very low work intensity (<20% of households work potential).
Source: Eurostat and LUISA Territorial Modelling Platform.

Rural abandonment by 2030 (ha, % of land)1

24.2%

30.1%

13.8% 13.9%
17.7%

27.4%

2.24%
2.71% 2.82%

4.71% 4.80% 4.95%

58k 625k 493k 453k 1,096k800k

Expected agricultural land hectares 
abandoned by 2030

Total hectares abandoned by 2030

262k 3,002k 2,853k 2,976k 3,666k3,696k

Total households at risk

UE-27

UE-27



In addition, the increased time availability linked to this technique 
stimulates rural areas and makes them more resilient by diversifying 
farmers' income and improving work-life balance
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23% 22%
20%

17%
14%

5% 3%

Contractual non-
agricultural work

Forestry-workRenewable 
energy 

production

Processing of 
farm products

Wood 
processing

TourismContractual 
agricultural work

Source: Eurostat (2016) Survey on farm structure: Labour force main indicators and other gainful activities.

Main activities complementing farming (average of six countries)

70%
On average, 70% of farm labour is carried out by 
the owner and his family who can devote the extra 
time derived from the use of CA techniques to 
other activities

8%
On average, 8% of farmers engage in other 
activities such as renewable energy production, 
processing farm products, further agricultural work 
or tourism related works

The adoption of CA could enable a greater 
percentage of farmers to engage in other 

complementary activities, due to greater time 
savings, diversifying their income and the 

rural economic activity 



In summary, the total socio-economic benefits of CA amount to 
€13.8 billion and above 408 thousand jobs in the current scenario 
and could increase by up to 14 times in the potential scenario 
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Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on OECD, Eurostat, 
and technical support from PwC.

Socioeconomic goals

Common Agricultural Policy (CAP) 2023-27 

✓ Supporting viable farm income
✓ Increasing competitiveness
✓ Improving farmers’ position in the value chain

✓ Generational renewal
✓ Jobs, growth and equality in rural areas
✓ Responding to societal demands on food & health

Economic sustainability Social sustainability

Summary of CA socioeconomic contribution (2021)

Total cultivated area

GDP Employment

Potential 
scenario

Current 
scenario

90.5%

€13,821M 408,764 jobs

€2
For each €1 of GDP 
arising directly from 

CA, €2 of total GDP is 
generated

x33
For every million euros of output 
under CA, a total of 33 jobs are 

created (direct, indirect and 
induced) in the economy as a 

whole

51%
On average, 51% of the total 
impact on GDP and employment is 
generated indirectly and induced

x14
The socioeconomic impact in the 
maximum adoption scenario 
would be up to 14 times greater 
than the current contribution 
from CA

6.9%

€163,501M 5.6 million jobs
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Summary of 
Conservation 
Agriculture 
contribution

5. Conservation Agriculture (CA) contribution 

to European targets:



Taken together, the use of CA brings very relevant environmental, food 
security and socioeconomic benefits, which can accelerate the 
transformation of the agricultural sector in the coming decades
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Environmental 

goals

Socioeconomic 

goals
Summary of CA socioeconomic contribution

Summary of CA environmental contribution

€13,821M
of CA total GDP contribution (including direct, 
indirect and induced impact), which is 
equivalent to 11% of agricultural GDP in the 
six countries analysed

408,764 jobs
of CA total employment contribution (including 
direct, indirect and induced impact), which is 
equivalent to 10% of agricultural employment in 
the six countries analysed

90% 
The soil erosion is 
reduced by up to 90% 
using the Conservation 
Agriculture technique

x2-9 
Increase between 2 
and 9 times in the 
density and in the 
number of species

x3
Conservation Agriculture 
improves water infiltration 
around 3 times compared 
to conventional tillage

24% 
Under the potential 
adoption of CA, current 
agricultural GHG 
emissions would be 
reduced by 24%

Food security 

goals

Summary of CA food security contribution

45%
Crops under CA have, on 
average, 45% Ergothioneine (an 
Amino Acid that can mitigate 
chronic diseases of ageing) than 
conventional agriculture

€536M
CA contribution to agricultural 
crops trade balance, which is 
equivalent to 3% of agricultural 
crop trade balance

2,570 households
Number of households excluded 
from severe food insecurity as a 
result of the lower prices from CA 
(six countries studied)

Source: ECAF, SEGES, FRDK, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based 
on Eurostat, European Commission, OECD, INE, AEAC.SV, FAO, The Economist Group, Centre d’études et de prospective (2013), Schmitz, M., Mal, P., Hesse, J., (2015), 
Carreta, L. et al (2021), Søby, Julie Marie (2020), Beelman, R. B., et al. (2021), Ghodsi et al (2016), and technical support from PwC.
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> Glyphosate 
socioeconomic 
contribution to 
agriculture

Appendix A



Considering the total use of glyphosate in the six countries analysed 
and the yield increase associated to its use, about €2,680 million of 
total crop production can be linked to the use of glyphosate

Note: Hectares treated with glyphosate estimated based on Antier, C., et al. (2020) for France, Germany and Italy (vineyard and olive grove); Kynetec for Denmark and Poland; 
and MAPA: Encuesta de Utilización de Productos Fitosanitarios Campaña 2019 (August 2021) for Spain. Hectares have been completed for some specific crops using Eurostat 
database: potato and sugar beat in France, wheat, maize, rape, fruit orchards and potato in Italy. To take into account the limitations on the use of glyphosate introduced in 
France in 2021, we applied a reduction for each crop analysed based on the limitations of the plot area and the reduction compared to the previously authorized maximum rate 
from ANSES (2020). Source: ECAF and colaborating entities  based on Eurostat, Keynetec, European crop protection (2020), European Crop Protection (2016), Luchia Garcia-
Perez & Harriet Illman (2020), Antier, C., et al. (2020), and technical support from PwC.

Average yield decrease without the 
use of glyphosate (%)

Crop output associated to glyphosate use

€2,680 million 
On average, glyphosate is estimated to be 
responsible of €2,680 million of the current crop 
production in the 6 countries analysed

€32M

€694M

€534M €548M

€112M

€759M

Wheat

Barley

15%

Maize

Rape

Vines

Potato

Sugar beat

Citrus

Olive grove

10%

11%

9%

5%

3%

3%

7%

3%
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As a result of increased yields, glyphosate total annual socio-
economic contribution in the six countries amounts to €2,799 
million of GDP and 63,262 jobs

1) Details on spillover impacts are shown in the next slide. 
Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on Eurostat, OECD, 
European crop protection (2020), European Crop Protection (2016), Luchia Garcia-Perez & Harriet Illman (2020), Antier, C., et al. (2020), and technical support from PwC.

Glyphosate macroeconomic contribution (2021, annual impacts)

GDP (€M)

Direct 
contribution

Spillover
effects1

associated sectors 
and households

Total 
contribution

Employment (absolute)

(Equivalent to % of 
crop GVA)

€6M €27M €33M 
(1.7%)

€326M €465M €791M
(2.3%)

€185M €196M €381M
(2.0%)

€362M €321M €684M
(2.1%)

€36M €72M €108M
(1.3%)

€413M €388M €801M
(2.7%)

Direct 
contribution

Spillover
effects1

(associated sectors 
and households)

Total 
contribution

(Equivalent to % of 
agriculture employment)

160 332 492
(0.9%)

5,798 6,574 12,372
(2.0%)

4,398 3,651 8,049
(1.8%)

9,443 5,442 14,885
(1.7%)

5,657 4,132 9,789 
(0.7%)

10,300 7,374 17,675
(2.4%)
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The indirect contribution has been estimated based on the 
interrelationship of the farming industry with suppliers and households 
for each country

Source: ECAF, Université Fédérale Toulouse Midi-Pyrénées, Fachhochschule Südwestfalen, Università degli studi di Teramo and Universidad de Córdoba based on OECD and 
technical support from PwC.

Use of glyphosate

Supply chain production

GDP Employment

Impact on households and disposable income

GDP Employment

The estimated impacts are based on information on costs incurred by the agricultural industry in Denmark, France, Germany, Italy,
Poland and Spain, all obtain from the Input-Output OECD tables for each country. In addition to the impact on supply, the use of
glyphosate also has an impact on disposable income in households. This effect was also calculated with the input-output model given the rise
in the number of employed persons and thus in the volume of wages and salaries associated to the increase in crop production. A detailed
explanation of the input-output model can be found in Appendix B: Input-Output methodology.

Output increase 
in crop 

production 

Direct impact on agriculture

GDP Employment
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> Input-Output 
methodology

Appendix B



Method for estimating the socioeconomic contribution 
Input-output model (1/2)
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Input-output method
This methodology has been use to estimate the socio-economic
contribution made by Conservation Agriculture (Section 5.3.)
and glyphosate (Appendix A). Both have been estimated
independently using the input-output model, built on data from
OECD.

Input-output models are a standard, widely-used technique for
quantifying the economic impact of economic activities,
investments, or events, among other aspects. They are based
on the Leontief production model in which an economy's output
requirements are equivalent to the intermediate demand for
goods and services in production industries plus final demand,
as may be observed in the following expression:

X = AX + y

where X is a column vector representing the production needs
of each sector of the economy (a total of 36 in Denmark's
National Accounts), y is a column vector representing final
demand in each sector, and A is a matrix (36 rows x 36
columns) of technical coefficients; the rows refer to each
specific sector and the percentage of output destined for each of
the other economic sectors, and the columns refer to each
specific sector and the relative significance of the goods and
services demanded from each of the other economic sectors for
production purposes. The above expression may also be
presented as follows:

X1

X2

X3

…

X36

a11 a12 a13 …     a163

a21 a22 a23 …     a263

a31 a32 a33 …     a363

…

a361 a662 a363 …     a363

X1

X2

X3

...

X36

y1

y2

y3

...

y36

where, for example, X1 are the production needs of sector 1,
y1 is the final demand in this sector, and a11, a12, a13, …, a163
are the percentages of production of sector 1 that are
destined for, respectively, sectors 1, 2, 3, …, 36, while a11,
a21, a31, …, a36 are the weights of the output of sector 1 goods
and services demanded, respectively, from sectors 1, 2, 3, …,
36.
By reorganising the above expression, the production needs
of an economy (X) may be calculated using the economy's
final demand (y) as follows:

X = (I-A)-1 y

where (I-A)-1 is the Leontief inverse matrix or matrix of output
multipliers used to calculate the impacts.

+*=



Method for estimating the socioeconomic contribution 
Input-output model(2/2)
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Input-output method

The output multiplier matrix used in our analysis was calculated
using data published by the OECD. This matrix allows us to
determine, for each euro disbursed or invested in the different
sectors of the National Accounts (that is each euro of final
demand), the impact in terms of gross output (that is production
needs).

The output multiplier matrix is used to calculate employment
multipliers. This means using data from the OECD to calculate
the direct employment coefficients for each sector (ratio of the
number of employees to output). The employment multipliers
are then obtained by multiplying the output multiplier matrix by a
column vector of the direct employment coefficients calculated
for each sector.

The multipliers used to calculate the induced effects are
obtained based on information on: (i) the relative significance of
household income (compensation of employees) on output in
each of the sectors affected, (ii) the distribution of household
consumption by sector, and (iii) the marginal propensity to
consume.

The direct contribution made by Conservation Agriculture to
GDP was estimated using the “income method”, in which GDP
is the result of adding together compensation of employees, the
gross operating surplus and net taxes on production.

Estimation of the direct contribution

Estimation of the indirect and induced contribution
The indirect and induced contributions were estimated using
information on costs incurred and investments made by this type
of agriculture in 2021. These costs and investments were
estimated using information extracted from the input-output
tables for the agriculture, livestock farming, hunting and related
services sector. In turn, and also based on the 2015 Input-
Output tables in the National Accounts published by the OECD,
the industry multiples were calculated. These multiples indicate
the impact in terms of output and employment in Denmark of
each euro invested or disbursed in the various sectors. The
impacts on GDP and employment are calculated using
multipliers estimated for each business sector of the economy,
as well as the amount of costs incurred and investments made
in each of these sectors by the farming industry.
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