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The challenges of today’s 

agriculture and food systems



(European Commission 2018)

Agriculture and nitrate in groundwater



(PAN 2017)

Fruits and vegetables in EU containing

multiple pesticide residues



Total pesticide sales in the EU

(European Environment

Agency 2018)

(Eurostat 2019)



(Pe’er et al. 2014)

Decreasing Farmland bird index in the EU



(Seibold et al. 2019)

Arthropod decline - 2019

- In grasslands, biomass, abundance and number of species declined by 
67%, 78% and 34%, respectively.

- Loos of species mainly affected grasslands in landscapes with more 
intensively farmed land – but also applied to forest and protected areas.

https://www.tum.de/nc/en/about-tum/news/press-releases/details/35769-1/
https://www.tum.de/nc/en/about-tum/news/press-releases/details/35769-1/


(Joint Research Centre EU 2015)

Threats to soil biodiversity



(EUROSTAT 2017: GHG emissions EU-28, 2015)

EU agriculture impacts the climat

Mainly through two important GHG

- Methane (CH4) – processes in livestock digestion and stocking of manure

- Nitrous oxide (N2O) – organic and mineral fertilizers



(IPES-Food 2016)

Key problems in global food systems



(IPES-Food 2017)

Concentration in the agri-food supply chain



Principles of organic 

agriculture and agroecology



(adapted from Migliorini and Wezel 2018, Agronomy for Sustainable Development)

Principles of organic agriculture

(from IFOAM 2014, EC 2007)

Principles of organic agriculture (IFOAM):

 Health: sustain and enhance the health of soil, plant, animal, 

human and planet as one and indivisible.

 Ecology: OA should be based on living ecological systems 

and cycles, work with them, emulate them and help sustain 

them.

 Fairness: OA should build on relationships that ensure 

fairness with regard to the common environment and life 

opportunities.

 Care: OA should be managed in a precautionary and 

responsible manner to protect the health and well-being of 

current and future generations and the environment.



(adapted from Migliorini and Wezel 2018, Agronomy for Sustainable Development)

Principles of organic agriculture

(from IFOAM 2014, EC 2007)

Principles of organic agriculture (EU regulations):

 Appropriate design and management of biological processes 

based on ecological systems using natural resources which 

are internal to the system.

 Restriction of the use of external inputs.

 Strict limitation of the use of chemically synthesised inputs to 

exceptional cases.

 Adaptation, where necessary, and within the framework of 

this Regulation, of the rules of organic production taking 

account of sanitary status, regional differences in climate 

and local conditions, stages of development and specific 

husbandry practices.



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

2. Input reduction. Reduce or eliminate dependency
on purchased inputs.

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

4. Animal health. Ensure animal health and welfare.

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

Agroecology principles

(HLPE 2019)



Agroecology principles

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

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

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

9. Social values and diets. Build food systems based on the
culture, identity, tradition, social and gender equity of local 
communities that provide healthy, diversified, seasonally
and culturally appropriate diets. (HLPE 2019)



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

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

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

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

Agroecology principles

(HLPE 2019)



Committee on World Food Security (CFS),

HLPE (High Level Panel of Experts) report

Agroecological approaches and other innovations 

for sustainable agriculture and food systems that 

enhance food security and nutrition

(HLPE 2019)



 

  

Agroecological 
and related approaches 

Sustainable intensification 
and related approaches 

Characteristic 

  

Agroecology 
Organic 

Agriculture 
Agroforestry Permaculture 

Food 
sovereignty 

Sustainable 
intensifica-

tion 

Climate smart 
agriculture 

Nutrition 
sensitive 

agriculture 

Sustainable 
food value 

chains 

Resource efficiency 

Regenerative production, 
recycling and efficiency 

        No evidence No evidence 

Biodiversity, synergy and integration           

Resilience 

Economic diversification 
versus specialisation 

          

Climate adaptation and mitigation           

Social equity/responsibility 

Knowledge generation and 
technology transfer 

          

Human and social values: 
Equity 

          

Human and social values: 
Labour versus capital intensification 

          

Connectivity (value chains/circular 
economies) versus globalization 

          

Governance: rights, democratization 
and participation 

          

 

(HLPE 2019)

Comparison of different innovative approaches



Key issues in transition 

pathways to sustainable food 

systems supported by OA 

and AE



Level 5:  Build a new global food 
system, based on participation, 
localness, fairness, and justice

Level 4:  Reconnecting the two 
most important parts of the food 
system - consumers and producers, 
through the development of 
alternative food networks

Level 3: Redesign the 
agroecosystem so that it functions 
on the basis of a new set of 
ecological processes that provide 
system resistance

Level 2: Substitution of 

conventional inputs and practices 

with alternatives

Level 1:  Increase input use 

efficiency, reducing the use of 

costly, scarce, or environmentally 

damaging inputs
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8. Co-creation of
knowledge

1. Recycling

6. Synergy

5. Biodiversity

4. Animal
health

3. Soil health

2. Input
reduction

7. Economic 
diversification

12. Land and natural
resource governance

11. Connectivity

10. Fairness     

9. Social values 
and diets

13. Participation

Food system transformation level and principles

(HLPE 2019)

(Gliessman 2007)



Level 5:  Build a new global food 
system, based on participation, 
localness, fairness, and justice

Level 4:  Reconnecting the two 
most important parts of the food 
system - consumers and producers, 
through the development of 
alternative food networks

Level 3: Redesign the 
agroecosystem so that it functions 
on the basis of a new set of 
ecological processes that provide 
system resistance

Level 2: Substitution of 

conventional inputs and practices 

with alternatives

Level 1:  Increase input use 

efficiency, reducing the use of 

costly, scarce, or environmentally 

damaging inputs
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(Gliessman 2007)

Food system transformation level and transition pathways

Agroecological/organic practices

Agroecological/organic practices



Management of landscape 

elements 
Integration of semi-natural landscape 

elements at field, farm, and

landscape scales

Tillage 

management
Direct seeding into 

living cover crops 

or mulch,

Reduced tillage

Crop choice, spatial 

distribution, and temporal 

succession 
Agroforestry,

Intercropping and relay 

intercropping,

Diversified rotations,

Cultivar choice

Crop 

fertilisation 
Split fertilisation, 

Organic 

fertilisation,

Biofertilizer

Scale of application of 

agroecological practice

Field 

scale

Cropping 

system 

scale

Landscape 

scale

Weed, pest, and 

disease 

management
Natural pesticides,

Biological pest 

control,

Allelopathic plants

Crop 

irrigation 
Drip irrigation

Agroecological cropping practices

(Wezel et al. 2014, Agronomy for Sustainable Development)



Level 5:  Build a new global food 
system, based on participation, 
localness, fairness, and justice

Level 4:  Reconnecting the two 
most important parts of the food 
system - consumers and producers, 
through the development of 
alternative food networks

Level 3: Redesign the 
agroecosystem so that it functions 
on the basis of a new set of 
ecological processes that provide 
system resistance

Level 2: Substitution of 

conventional inputs and practices 

with alternatives

Level 1:  Increase input use 

efficiency, reducing the use of 

costly, scarce, or environmentally 

damaging inputs
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Food system transformation level and transition pathways

(Gliessman 2007)

Agroecological/organic practices

Agroecological/organic practices

Conversion to organic agriculture,
AE practices (no till, diversified 
rotations, agroforestry, biological pest 
control, intercropping)



Effects of adopting agroecological practices on socio-economic 
indicators

(D’Annolfo et al. 2017)

Economic performance of agroecology



(van der Ploeg et al. 2019)

Economic performance of agroecology



Level 5:  Build a new global food 
system, based on participation, 
localness, fairness, and justice

Level 4:  Reconnecting the two 
most important parts of the food 
system - consumers and producers, 
through the development of 
alternative food networks

Level 3: Redesign the 
agroecosystem so that it functions 
on the basis of a new set of 
ecological processes that provide 
system resistance

Level 2: Substitution of 

conventional inputs and practices 

with alternatives

Level 1:  Increase input use 

efficiency, reducing the use of 

costly, scarce, or environmentally 

damaging inputs
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(Gliessman 2007)

Food system transformation level and transition pathways

Agroecological/organic practices

Agroecological/organic practices

Conversion to organic agriculture,
AE practices (no till, diversified 
rotations, agroforestry, biological pest 
control, intercropping)

Short supply chains, value-based supply 
chains, alternative food systems and 
local/regional markets systems 

Fair trade agreements and markets, 
non-power concentrations in agri-food 
sector, circular economy



• Promote agroecological and other innovative 
approaches by improving resource efficiency, 
strengthening resilience and securing social 
equity/responsibility. 

• Use relevant performance metrics for food systems
that consider all environmental, social and economic
impacts of food production and consumption;

• Improve the ecological footprint of food systems as an 
operational principle for transitioning to SFSs;

• Redirecting subsidies and incentives that at present 
benefit unsustainable practices;

(selected from IPES-Food 2016, HLPE 2019)

OA and AE

Recommendations to support transition to 

diversified and resilient food systems



É L É M E N T S  
C O M P L E M E N T A I R E S

• Shift public support towards diversified and resilient 
production systems that preserve and
enhance biodiversity, as well as the natural
resource base

• Strengthening regulations on the use of chemicals harmful 
for human health and the environment
 promoting alternatives to their use and rewarding 
practices that produce without them;

• Mainstream agroecology and holistic food systems 
approach in education, research and
public awareness building

Recommendations to support transition to 

diversified and resilient food systems

(selected from IPES-Food 2016, HLPE 2019)

OA and AE



É L É M E N T S  
C O M P L E M E N T A I R E S

• Enlarge appropriate food labelling and certification

• Use public procurement to support
local agroecological produce

• Support short supply chains and alternative
retail infrastructure

• Provide greater processing and handling capacities for fresh 
products from small/medium-sized farmers through supporting 
the development of local/regional markets, processing hubs and 
transportation infrastructures.

(selected from IPES-Food 2016, HLPE 2019)
OA and AE

Recommendations to support transition to 

diversified and resilient food systems



Some policies supporting 

organic agriculture and 

agroecology



Policies in Europe supporting a transition to 

agroecological practices and farming systems

Greening in the CAP

• Maintaining permanent grasslands

• Crop diversification 

• Ecological focus areas

(European Commission 2014)

Lucerne

Maize

Soybean

Wheat

Lucerne

Wheat

Secondary cereal
(barley, rye)
Grass clover

Soybean

Wheat

Maize

3 to 4 years
Irrigated crop

rotation

Non-irrigated crop rotations

12 to 14 years 8 to 10 years

Maize

Wheat

Rapeseed

Wheat

Sunflower

4 to 6 years

3 to 4 years

Irrigated crop

rotation

Non-irrigated

crop rotation

• Agri-environment measures/schemes

• Organic Agriculture

Rural development - second pillar



• Agroecology Project in France, 2012 

http://agriculture.gouv.fr/sites/minagri/

Other policies

 Law for agroecology in 2014

• FAO and agroecology

International Symposia 2014-2018

Scaling up agroecology



Scaling up agroecology – Sikkim, India



Future Policies - Silver Awards 

Brazil’s National Policy for Agroecology 
and Organic Production (PNAPO, 2012)

Quito’s Participatory Urban Agriculture 
Programme AGRUPAR (2002), Ecuador

Denmark’s Organic Action Plan “Working 
together for more organics” (2011-2020)

E.g., helped 5,300 municipalities to invest 30% or more 
of their school feeding budgets in organic and 
agroecological products purchased from family farmers.

Its participants produce now more than 870,000 kg 
of food products per year for the city and more 
than 6,600 bio-fairs have been organized so far. 

Doubled organic farm land compared to 2007. 
The city of Copenhagen have 90% organic food 
in public kitchens since 2015, without an 
increase in meal prices.



Conclusions

• Strong need to support transitions to diversified and 

resilient agricultural and food systems

• A broad diversity of agroecological practices exists, but for 

some a high level of systems change might be necessary

• Support short(er) supply chains and alternative food 

systems, and address power dynamics in food system

• Food system should be assessed holistically, and 

specifically with ecological and social metrics

• Some first policies for agroecology, but framework needed 

facilitating and supporting transition to SFS



Thank you for your attention

Alexander Wezel

ISARA, Lyon, France


