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It is irrefutable that the material value chains of the modern economy need to become more circular 
to mi�gate not only climate change but also biodiversity loss and pollu�on associated with increasing 
use of natural resources. Contribu�ons to these impacts, known as the triple planetary crisis, occur at 
all stages of product value chains, from primary produc�on to use stages and ineffec�ve end-of-life 
treatment strategies. This is true for chemical products and compels academia and industry to rethink 
current knowledge and business development priori�es, to focus instead on solu�ons and enablers 
for a circular chemical economy.  

The Catalyst ar�cle by Xuan and Cummings1 describes a tantalising vision of a future circular chemical 
economy, where the impacts from chemicals disappear. Their vision describes a chemicals system 
where material loops are closed, waste is no longer generated, CO2 is perfectly captured, and 
products are eternally recycled. However, just as a the idea of a perpetual mo�on machine challenges 
the laws of thermodynamics, this is in prac�ce impossible to achieve for real materials and 
processes2.   

A more thorough examina�on of a circular chemical economy must also consider the prac�cal limits 
and scalability of proposed circular solu�ons, the underlying assump�on around unabated demand 
for chemical products, and the lack of trust between the industry and wider stakeholders. These 
three factors, are largely neglected in discussions about circular chemistry, including in the recent 
Catalyst ar�cle1.  

Firstly, visions of the future need to provide more concrete details of prac�cal applica�on and 
scalability of solu�ons. The ar�cle describes to recent chemical, such as, electrochemical 
transforma�on of CO2 to olefins and hydrothermal liquefac�on (HTL) of wet biomass to bio-oil, but 
provide no detail of their technology readiness, their scalability, or how these support a circular 

mailto:fredric.bauer@miljo.lth.se
mailto:jmc99@cam.ac.uk


chemicals economy.  The one circular business opportunity described, which transforms industrial 
waste gases into household detergents, is as best an open-loop, linear, down-cycling solu�on, as 
there is no way to recover the detergents post use. Recent modelling atempts show that even the 
most aggressive applica�on of circularity strategies can only achieve a maximum 41% recycled 
content for plas�c produc�on3. The aim of a circular chemical economy must extend beyond finding 
non-fossil-based ways of producing olefins and aroma�cs to also think carefully about the quali�es 
and proper�es of chemicals and materials and consider extending the life�me of final products, 
enabling their reuse, and ensuring that new materials can be recycled, while ensuring produc�on and 
recycling processes recycling must be developed to use renewable energy. For example, there is 
significant risk that the hyped chemical recycling technologies for plas�cs will fail to reduce GHG 
emissions from plas�c value chains, when waste plas�c is combusted to provide process heat.  

Secondly, it is impera�ve to cri�cally examine the assump�on of unabated future demand for 
chemicals products, leading to a doubling of produc�on within the next decade4. A circular economy 
which is growing is unable to close its material loops, as the available waste materials cannot keep 
pace with the growing demand. A central pillar of a circular chemical economy must be to reduce 
demand by delivering the benefits of chemicals with less materials, energy, and products. We must 
find ways to use fer�lizers more effec�vely and deploy synthe�c fibres and plas�cs more selec�vely, 
where reduced demand delivers smaller material loops, reduced produc�on requirements and less 
the nega�ve impacts on ecosystems and human health.    

Finally, we underline the importance of building trust between the chemical industry and stakeholder 
groups by including them in the process of developing a circular chemical economy. There is a long 
tradi�on of collabora�on between research ins�tu�ons and the chemical industry which has enabled 
growth of the industry5, but at a great cost to many frontline communi�es. Key to rebuilding trust 
with society is the provision of more transparent repor�ng of chemical produc�on and the real 
impacts of chemical value chains6. The Global Chemicals Framework adopted under UNEP requires 
research ins�tu�ons and firms to openly share the data to provide clarity and allow scru�ny of 
progress towards a more sustainable and circular chemical economy. An inclusive approach to 
shaping the future must also acknowledge other societal perspec�ves, including cri�cal voices, to 
rebuild trust in chemistry as an enabler of more sustainable futures. 
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