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SER: Make Raw Materials transition a priority

Last Friday September 16:

SER exploration: Climate targets will not be 
achieved without accelerating the raw 
materials transition

“High-quality reuse of raw materials and materials, high-quality use of bio-based raw materials and making 
international chains more sustainable are necessary conditions for both transitions. Cohesive policy is therefore 
crucial.”
Ed Nijpels, chairman SER-commission Sustainable Development

v Energy transition and Raw materials transition are at odds;
v With CO2 we can make the energy transition measurable. What about the raw

materials transition / circularity?



The 4th List of Critical Raw Materials
From 14 in 2011 to 30 in 2020

Source: EU Sciene hub, Raw Materials Information System



Source: https://rmis.jrc.ec.europa.eu/uploads/CRMs_for_Strategic_Technologies_and_Sectors_in_the_EU_2020.pdf

https://rmis.jrc.ec.europa.eu/uploads/CRMs_for_Strategic_Technologies_and_Sectors_in_the_EU_2020.pdf


Waar staan we?

v Governments worldwide are 
announcing that they want to be
100% circular by 2050 (EC, 2011).

v In 2020 the world was 8.6% circular
(Circularity Gap Report initiative, 2020)

v In 2005 the world was 5% circular. An 
increase of 3.6% in 15 years…. (CGRI, 
2020)

v If we don't change anything, we will
barely reach 20% by 2050…..

v When can you as a company say that
you are 100% circular?
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A circular economy is one that
is restorative and regenerative by design and

aims to keep products, components, and
materials at their highest utility and value at 
all times, distinguishing between technical

and biological cycles (EMF, 2013)

> 115 definitions 
(Kirchher et al.,2017)



Strategieën
o.a. Potting et al. (2017) and Bocken et al. (2016)

Bocken et al. (2016)Kirchherr & Piscicelli (2019)



Macro, meso and micro level overview (Javaid, Javed & Kohda, 2019)

Nice and ”what’s in it for me?”
macro, meso, micro thinking in de circular economy



Macro, meso and micro explosion..
738 and counting

Source: constructed by authors



Snapshot (semi) commercially available tools

Existing tools for the assessment of the circular economy (Valls-Val et al., 2022)



Meta studies

125(!) models to
make CE 

measurable

365 (!) micro level 
parameters 



Sankey MFA diagram (example)
Graedel, 2019



LCA structure (example)



Hypothesis

There is not yet a really good tool for making 
circular performance holistically measurable that

can also be used in SMEs in the Netherlands.



The Gordian knot

v Scientific transparency is lacking (Valls-Val et al., 2022) ;

v Varying substantiation (Sacco et al., 2021);

v Focus on in-& outflow / LCA & MFA;
v Inconsistent in purpose, scope and application (Saidani

et al., 2019);

v Lack of standardization (Vinante et al.,2020; Kristensen et al., 
2020);

v Terminology not formalized (Baratsas et al., 2022);

v Confusion and ambiguity (Vinante et al., 2020; Fiksel et al., 2012)



Interviews confirm the picture

v “We use CO2 because other units of measurement are not 
clear”;

v “Circular turnover is reported annually, based on four 
indicators that we measure company-wide”;

v ”I have no idea how to measure, I had hoped that you would 
come and tell me”;

v “We really want to measure circular performance, but we 
feel enormously hampered by regulations, laws and OEMs”;

v “If my customers want this, I will pay attention to it”;
v “For a small part of the business, we use a simplified version 

of the CTI Tool”;
v “We separate waste”….



Co-evolution / complexity science
the one influences the other



A co-evolutionary perspective on 
the Circular Economy

Source: Allen, P. M., & Varga, L. (2006)



Co-evolutionary development of CE

Understanding
& Knowledge

Values
interests,
aims & goals

Personal
view of 
reality

Epistemologycreates

base of

creates

motivates

Ontology Axiology

Source: created by Walraven, P. (2022) based on Allen, P. M., & Varga, L. (2006) and 
adjusted by author.

individual agent



Development of CE metrics
source: Allen, P. M., & Varga, L. (2006)

1. Emerging items, which describe new ideas but are 
not well defined;

2. Maturing items, on which there is consensus among
a growing number of individuals;

3. Redefining items, replacing existing items;
4. Dying items,that have not reached critical mass;
5. Latent items, which can appear, but require

stimulation or interaction to develop.



We are getting there

Intrinsic motivation

RegulationsStandardization & Normation

Converging knowledge



Holistic ambitions
based on R-ladder, Porter & Lean



New initiatives… 
Eliminating leaks.. 
Thinking differently…

Source: Kortmann & Piller  (2016)
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New entities in new networks

Source: Suzanne et al. (2020)



Circular performance
Viewed through the lens of process maturity

Source Uhrenholt et al. (2022)



The challenge
holistic, dynamic, accessible and longitudinal

q Holistic: Circular performance is more than just a focus on material 
flows.

q Dynamic: Domain is in constant motion, capabilities can (will) 
change over time;

q Accessible: Attractive. Feeling invited to participate to increase 
response;

q Longitidunal: Being able to make visible what to do to develop to 
the next level based on a benchmark.



Hypothesis

Circular performance viewed through the
lens of process maturity will give me insight

into where I stand and what (through
benchmarking) I can do to grow.



Measuring circularity, untangling a Gordian Knot

Are you participating and/or do you have any questions?
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