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Who is dr Emiel F.M. Wubben? 
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Born in Westland, NL      Living in 

(horticultural area)            Gouda

BSc,MSc, and PhD in Economics    

at Erasmus UR (Rotterdam) 

Associate professor strategic mngt

at Wageningen UR



WUR: Lots on renewing agrifood systems
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Action is needed!
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Drivers for impactful change

▪ Economic losses and structural waste 

● Car in use average 8% ; 1/3 food wasted; office use?

▪ Price risks of inputs; price volatility

▪ Supply risks

● Global supply chain dependencies, border problems

● EU imports of materials and nat resources 6x exports

▪ Natural system degradation

● Depletion of reserves, degradation of natural capital

▪ Regulatory trends e.g. landfill taxes, CO-pricing, etc

▪ Technology advances. Alternatives and downscaling

▪ Urbanisation, and ongoing population growth





• The Framework Laptop was first delivered in the week 
that FTC unanimously voted to enforce the Right to Repair 
(21 Juli 2021)!

• Repair and upgrade: the Expansion Card system, CPU 
performance, keyboard feel, webcam quality, and more.

(Thanks to Wietse van der Munt) 

https://frame.work/laptop-diy-edition


Some upscale to realise large steps ..
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The problem of conceptual vagueness
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What is Circular Economy?

The basic idea is simple! 
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Circular Economy is...? (I)

(Ellen MacArthur Foundation)

▪ “The circular economy is an economic system that is waste-

free and resilient by design, ...

▪ mimicking natural ecosystems in the way we organize our 

society and businesses. ...

▪ by following circular strategies and principles, companies can 

ensure the highest level of economic and societal value is 

attained, while minimizing planetary impacts.”



Circular Economy is..? (II)

We define the Circular Economy as a regenerative system in 

which resource input and waste, emission, and energy leakage are 

minimised by slowing, closing, and narrowing material and 

energy loops. 

● This can be achieved through long-lasting design, maintenance, 

repair, reuse, remanufacturing, refurbishing, and recycling. 

We define sustainability as the balanced integration of 

economic performance, social inclusiveness, and environmental 

resilience, to the benefit of current and future generations.

Geissdoerfer et al. (2017) Journal of Cleaner Production, 143



Circular Economy is...? (III)

▪ ...an economic system that is based on business models 

which replace end-of-life-concept..

▪ with reducing, reusing, recycling, and recovering materials

▪ in production, distribution and consumption processes, 

▪ .. operating at micro, meso and macro levels, 

▪ with the aim to accomplish sustainable development, 

which implies creating environmental quality, economic 

prosperity, and social equity, 

▪ to the benefit of current and future generations.

Ref: Kirchherr et al (2017), in Resources, Conservation and Recycling, 221-232



‘Ladder of Moerman’

= utilization of waste

Circular economy, to minimize footprint
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More key terms

Bio-economy: “The bioeconomy comprises those parts of the 

economy that use renewable biological resources from land and 

sea – such as crops, forests, fish, animals and micro-organisms –

to produce food, materials and energy. 

“https://ec.europa.eu/research/bioeconomy/index.cfm

“A biobased economy is an economy which for a large 

proportion draws its resources from living nature (biomass, 

‘green resources’), as an integral part of a green or sustainable 

economy.”  http://www.biobasedpress.eu/

▪ Often on substituting fossils and scare materials.

http://www.biobasedpress.eu/


Scheme of a Biobased Economy





Preserve and enhance natural capital by 
controlling finite stocks and balancing 
renewable resource flows

Optimise resource yields by circulating 
products, components, and materials at 
the highest utility at all times in both 
technical and biological cycles.

Foster system effectiveness by revealing 
and designing out negative externalities.

Next: 3 principles of the Circular 
Economy



Next: Roughly 3 levels of biomass usage

▪ Biomass as it is, e.g. use of bamboo by mr Eek for 
Ikea

▪ Biomass components, e.g. fibers for building materials

▪ Molecules as building blocks, e.g. creating biobased PLA 
for plastics.



▪ Designed for IKEA



Roughly 3 levels of biomass usage

▪ Biomass as it is, e.g. use of bamboo by mr Eek for Ikea

▪ Biomass components, e.g. hemp fibers for building 
materials and cars

▪ Molecules as building blocks, e.g. creating biobased PLA 
for plastics.



Aviko and Duynie (both part of Cosun): Potato Biorefinery actually exists.



Roughly 3 levels of biomass usage

▪ Biomass as it is, e.g. use of bamboo by mr Eek for Ikea

▪ Biomass components, e.g. fibers for building materials

▪ Molecules as building blocks, e.g. creating 
biobased PLA for plastics.
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A circular economy in the 

Netherlands by 2050



Agriculture and the CE



EU Circular Economy Action Plan 2015-’19 

Specific on Food, water and nutrients

▪ Ensuring the sustainability of renewable bio-based 
materials.

▪ Propose a target on food waste reduction. 

▪ Substitute single-use packaging, tableware and cutlery 
by reusable products in food services.

▪ Facilitate water reuse and efficiency, including in 
industrial processes. 

▪ Reviewing directives on wastewater treatment and 
sewage sludge and will assess natural means of nutrient 
removal such as algae.
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Characteristics of the Dutch dairy sector
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Towards a circular agriculture and food 

system in Europe, Mansholt lecture (2018) 

▪ EU CAP: never shortages + decent farmer income

high volumes, low prices; diverse; safe food; export 

▪ Unintended consequences 

● soil degradation; inputs dependency; poor animal 
welfare; pollution; GHG emissions; reputation loss

▪ Paradigm reset needed: optimisation above productivity!

● Starting point is the carrying capacity of soils 

● Optimise a food system, not a farm or cow.

● Integrate animals and plant production
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A more circular food system implies:

▪ Minimize input finite resources,

▪ Encourage use regenerative resources

▪ Prevent leakage natural resources (C, N, P, water)

▪ Stimulate reuse and recycling inevitable losses

▪ ‘...to add highest value to the food system’

46



Circularity in agricultural production

3 Principles:

1. Plant biomass is basic building block, for humans first

2. Recycle by-products, co-products, and food losses back 
into the food system. 

3. Use animals to transfer remains. Manure and excreta 
may enrich soil and crops.

Broader applications (biochem., pharma, energy) and 
seafood (fish) and algea largely excluded.
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Sub 1 Plant biomass basic building block.

▪ Most crops not optimised for entire crop yield

▪ Intercropping 22% higher yields than av. sole crops 

● Esp cereals + legumes, for nitrogen fixation 

● (+crop rotation) lower pests, weeds, and diseases

▪ 20-50% yield differences for organic vs mainstream

▪ Integrated crops-lifestock-forests systems (ICLF)
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Sub 2: Recycle by-products, co-products, 

and food losses back into the food system. 

Suited soil organic matter (SOM) location-specific.

Addition suited till 1,5-3,5% SOM-level.

▪ Thereafter, max 2 tonnes p.ha p.a. organic matter.

▪ C-sequestration effective in peatlands and cold areas.

▪ Manure for nutrients & digestate for fertilisers

▪ Processing into manure fractions 

49



Sub 3: Use animals to transfer remains. 

Manure and excreta may enrich soil and 

crops.

▪ Convert low-opportunity—cost feeds via animals into 
valuable food, manure and other products.

▪ This would really require a paradigm-shift
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A paradigm shift needed

▪ Give up position as 2nd larger food exporter
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Sub 3: Use animals to transfer remains. 

Manure and excreta may enrich soil and 

crops.

▪ Convert low-opportunity—cost feeds into valuable food, 
manure and other products.

▪ Frees up ¼ global arable land. Better than vegan and 
current diets.

▪ Provides max. 25gr p.p.p.day (Europe).

▪ Dual purpose food-feed crops 

soybean oil & meal; maize as grain & green stover

▪ Sequestration by grass lower than GHG of ruminants 
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Food system resilience is:

Capacity of food systems to deliver desired outcomes in the 
face of shocks (Covid19) and stressors (climate change).

● Based on inherently stable ecosystems 

▪ Multiple types of resilience

● Agricultural, ecological, economic, political, social

=> Hand in hand with sustainable development
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Stagnating SGD-outcomes  (WEcR, 2021)
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5 resilience capacities (WEcR, 2021)

▪ Anticipation: Capacity to manage risks and plan 
strategies to deal with shocks when they occur. 

▪ Prevention: Preventive actions to mitigate the effects of 
expected shocks or stressors. 

▪ Absorption: The ability to cope immediately with the 
effects of shocks and stressors. 

▪ Adaptation: The capacity to adapt strategies and actions 
while maintaining stable functioning of the system. 

▪ Transformation: The capacity to transform the entire 
system. 
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▪ Agency > Understanding individual behaviour, as well as 
community responses

▪ Buffering > An economic asset, to be preserved or 
strengthened at the appropriate level

▪ Connectivity > At different levels (community, firms, 
country) with different means (infrastructure, 
communication, relationships)

▪ Diversity > Not just in nature, but in the entire food system
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Resilience and the Circular Economy 

(Circle Economy)

▪ In cycling resources, C.E. raises resilience by increasing 
the diversity of feedstocks; 

▪ In sharing resources, C.E. increases resilience through 
localised management and participation of stakeholders;

▪ Decentralised activities and infrastructure increase 
resilience by bringing governance bodies closer to 
communities, raising participation and lowering 
hyperspecialisation
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Thank you for participating.

By 

Emiel.wubben@wur.nl
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