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The Netherlands
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17.1 M people
United States is about 237 times bigger than Netherlands. Netherlands is 
Dutch agricultural exports worth €10 billion in 2019





From Explorative Concepts to Viable Practice

Presenter
Presentation Notes
In her strategy towards the realization of circular agriculture the minister  expressed a clear commitment to knowledge and innovation and also mentioned some of the ‘ boundary conditions for a circular agricultural system in the Netherlands including a solid economic base for producers, high appreciation for food  and food producers, favourable legislation, and of course a good balance between agriculture and nature.
Yet let’s start with a brief explanation of what a ‘ circular agricultural system actually entails. 

Within Wageningen University we perform research that provides direction to the realization of a circular agriculture system. For our scientists this means that we we do our research in collaboration with farmers, preferabbly on their farm. We believe this way of doing research helps to find practical applicable solutions or at least an early detechtion of implementation problems.




De Boer, De Olde & Van Zanten, 

2018
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Biomassa  is de basis van de productie van ons voedsel, maar vormt ook de basis van de productie van bio-energie en bio-materialen, zoals kleding, bio-plastics of papier. Biomassa wordt geproduceerd op zowel land als in zee. 

Hoe kunnen we het land en de zee nu zo optimaal mogelijk benutten om de mens te voorzien van voedsel en andere bio-materialen?

Dit betekent dat we akkerland en de zee zullen moeten benutten om direct voedsel voor de mens te produceren. Tijdens de productie van dit voedsel worden er eveneens reststromen geproduceerd, zoals gewasresten, co-producten van industriële verwerking, voedselafval en human excreta. Deze reststromen, mits onvermijdbaar, moeten we weer hergebruiken in het voedselsysteem, als voeding voor de bodem of het dier. 

De rol van het dier in zo’n circulair voedselsysteem is dan ook om reststromen die de mens niet kan of wil eten om te zetten in hoogwaardig voedsel, mest en andere ecosysteemdiensten.

Naast voedsel, willen we echter ook bio-energie en bio-materialen produceren uit biomassa. Uiteindelijk is zonne- of wind energie mogelijk het best, maar voorlopig is bio-energie nog noodzakelijk. 

Het optimaal benutten van biomassa voor deze diverse toepassingen brengt allemaal vragen met zich mee?  
Welke rotaties zijn effectief voor zowel de mens, de bodem en het dier?  Wat is het biomassa potentieel van de oceaan? En benutten we het potentieel van de oceaan niet effectiever wanneer we zeewier en filterfeeders gaan eten? Welke biomassa zijn het meest geschikt voor het dier, en welke voor het produceren van bio-energie of bio-materialen? 

Hoe garanderen we de veiligheid van ons voedsel, wanneer we bijvoorbeeld voedselafval aan ons vee willen voeren en menselijke excreta willen teruggeven aan het land?

We want to provide answers to al these questions; and I now provide you wit some examples of our research�








Open cultivation in Circular Agriculture
System requirements

• Nature-inclusive cropping systems
• Minimal use of fossil–based fertilizer

• Minimize use of pesticides

• Optimal use of arable land for food 
Response

• Crops that grow in strips 
• Double purpose crops and rotations
• Robust crop rotations with healthy plants and soils

Challenges
• Best strip width 1.5 m
• High labour demand; robotisation?
• Need for new crop varieties; seed sector?
• New skills for farmers; education?
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When we start thinking about the open cultivation, and look back at the vision of Imke de Boer we can set some boundary conditions:
Obvisouly we should start thinking how can we include nature in our cropping systems
As we as a society we do want to stop using fossils full stop; also in our agricultural systems we do want to get rid of fossil based fertilizer; 
As we take care of the nature , we significantly want to minimize the use of pesticides
And obviously we want to make an optimal use of our arable land to produce food.
Hence we seek the solution for all these boundary conditions in crops that grow in strips
In double purpose crops; think about tomato’s; we can eat them and use the biomass to make packaging  for e.g these tomoto’s; or use crops in teh rotations that both produce food, and improve soil health.
And we’ll robust crop rotations, assuring healthy plants and healthy soils 






Livestock in circular agriculture

MANUREFEED
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Changes in livestock management Input and output and maybe even a change in the livestock we grow??
No let’s move to the livestock systems: 
First start with remembering the role of animals in circular agriculture:
Their principle role is to transform biomass side-streams into animal proteins that can be used for human consumption.
Currently in the Netherlands 32% of the surface of the Netherlands is used for the production of feed; this includes meadows and grains and yet we still have a  large import of soy for feed.
We have calculated that we can do that much more efficient, still allowing animal proteins being part of our diets;  the graph shows that with teh current agricultural systems the optimal be tween animal protiens in our diets and land and resource use lies with approximately 33% percent animal proteitns in our diets. Aplying circular agricultural concepts we see that we can have uptill 45% of aniamal proteins in our diet and use even less land ans resources to reach that goal.
Hence we do not all need to become vegetarian.  
However we do need to think about some important issues/ and research questions in our future livestock systems: 
ensure that we’ll keep high quality feed for our animals, as animal well being is an impartant ‘ boundary condition for this system
and think on the logistics in transport, 
The role of insects in these cycles, 
Management of nutrients in manure 
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DID you know....?

At farm add. CO2 seq. possible 
by increasing ex- & internal C 
supply. 

Dairy: increase the area of 
permanent grassland 

Arable farms: external C supply is 
more cost effective

(Verhoeven et al. 2021)

Crushed feathers (chicken waste) 

improve resilience of sugar beets 

against soil pathogens

(Postma et al. 2021)

Potential of biomass streams from 

food processing, retail and 

catering, used for BSF production 

yields could replace typically 50 to 

75 kton soy-beans.

(Vellinga et al. 2021) 
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DID you know....?

Economic and environmental 
‘good’  alternatives exists for 
peatlands.

(Verstand et al. 2020)

196 pioneering farmers have 

adopted the circular principles, and 

proof it is possible to be a 

sustainable producer and earn a 

good income. 

(Hoes and van Lauwere, 2020)

EU farmers have higher trust on 

peers. Farmers build digital 

relationships with other farmers to 

form CoP. Change their practice 

based on  information by 

digital farmer influencers and 

validated by their peers 

(SoilCARE 2021)



Transition recommendations; beyond the pioneers
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Cost -

Income 
from Milk+

Income for 
environme
ntal 
services +

Income

Many interventions have long-term busines effects. 
Difficult to compensate for increased labor. Few circular 
business options will “Sell Themselves”. Circular 
innovations therefore require more policy management 
than ordinary innovations.  A number of business options 
require regulatory changes

Hoes & de Lauwere; 2020, 2021
Hoes et al. 2021

Experiments are key in transition processes in 
practice. Social learning is the main function of 
experiments; yet there is a poor exchange of 
ideas and solutions between the experimental 
areas. Also, the exchange of experiences to the 
non-experimental areas has not (yet) started.

(Bouwma, 2021)
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Leeuwarder Courant: 
In Drogeham injecteren Dictus en Douwe Hoeksma met tegenzin de mest




Thank you!
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Saskia.Visser@wur.nl

Circular@WUR, Wageningen  11-13 April 2022 
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