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value chain



EEN ANALOGIE

The internet didn’t grow by
adding more computers.
It grew through rules governing interactions
between independent nodes.

protocol

routing

caching

edge

→ → →

Capacity ≠ movement A network needs rules 





EEN ANALOGIE

Het internet werd niet groot 
door méér computers.
Het werd groot door spelregels tussen 
onafhankelijke nodes. protocol

routing

caching

edge

→ → →

Capaciteit ≠ beweging Een netwerk heeft spelregels 
nodig.



Intermezzo 

The actors are not trying to optimize the Dutch 
energy system as a whole; they are optimizing for
their own needs and objectives. A battery owner
optimizes their business case, an industrial
consumer safeguards its production process, an
energy supplier responds to market prices, a 
local grid operator tries to prevent congestion, a 
national grid operator maintains system balance, 
a producer focuses on marginal revenues, and an
investor weighs risk against return, etc.



SYSTEEMARCHITECTUUR

Don’t copy the fossil fuel supply chain
Fossil fuels are a concentrated point source. Biomass is a distributed, living network of flows.

FOSSIL

point source → pipeline/tanker →refinery

hoge energiedichtheid

hoge koolstofconcentratie

relatief homogeen

goed lang op te slaan

continu aanvoerbaar

Logica: schaal, standaardisatie, lineaire keten.

BIOMASSA

perceel → flows → hubs → biorefinery

lage bulkdichtheid

vocht en variabele kwaliteit

seizoensgebonden

bodemfunctie en retourstromen

eigenaren beslissen

Logica: lokale hubs, verdichting, routing, vertrouwen.

ICT-parallel: van mainframe naar edge, caching en protocollen tussen autonome nodes.



LAND USE

A hectare is more than a color on 
map.
A hectare is a node with flows, states and choices.

CONCEPTUAL MODEL 

one dominant function
Main product residu soil

water seeson history





BIOMASSA ALS STROOM

Not : land → function

Better: land →  flows → choices → retour.

LAND CROP FLOWS USE 

food

feed

materials

energy

bodem



DE KERN 

Avaliability emerges along 
the way. 

THEORETICAL
What grows? 

SUSTAINABLE
What can we use?

FEASIBLE
What is physically usable?

MOBILISED
What is offered by agents?  

The first three filters are often  included in (system optimization) studies.
The fourth filter is found in the real world.



De eerste drie filters staan vaak in (systeem optimalisatie) studies.
 Het vierde filter ligt in het veld.





AGENT-BASED MODELLING

System model asks: what is optimal?

ABM asks: who moves— and why?

boer / eigenaar verwerker logistiek financier overheid bodem

Price· risks · trust · time · soil quality





WAT ABM EERDER LIET ZIEN

Model says GO. Agents (sometimes) 
say NO.
Vfour groundbreaking ABM studies:

1971 Schelling

macro-patronen uit lokale voorkeuren

1996 Sugarscape

markten en ongelijkheid bottom-up laten ontstaan

2004–06 EpiSims

interventies testen op echte mobiliteitsnetwerken

2003–07 Land-use ABM

pixels koppelen aan beslissende landeigenaren

Lesson: the system optimum does not automatically emerge from individually rational
behaviour.



OPLOSSINGSRICHTING

Deep dive into the mud. 
Data sprints as fieldwork to observe and understand (unwritten) rules of behaviour.
 

1

MODEL

hypothese

2

VELD

interviews

3

REGELS

fricties

4

ITERATIE

nieuw model

open data + GIS + expert knowledge + initial model rules + validation





2 Intertemporality

A choice made today affects tomorrow’s soil, yields, 
contracts, and options.





SLOT

Biomass matters.

Now we need to discover why it does not move —
- Why are the agents not moving?
- Where is the space within space?

Which agent must act differently tomorrow —
and what does that agent need to move? 
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