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The Linear Economy: 
"Take-Make-Throw"

Van Ewijk, S. and Stegemann, J.A. 2023. An Introduction to Waste Management and Circular Economy. London: UCL Press.

https://doi.org/10.14324/111.9781800084650

Traditional Model:
Extract raw materials → Manufacture products → Sell/Use → Discard as waste
Global Impact: The world produces about 20 gigatonnes of waste annually.
This equates to roughly 7.5 kg per person every day

https://doi.org/10.14324/111.9781800084650


The Limits of Linear 
Consumption



The Anthropogenic 
Material Lifecycle



Defining the Circular Economy



The Three Core Principles



Material Circularity: 
The Butterfly Diagram



Biological Cycles (Biotic Nutrients)

Materials: Food, timber, cotton, 
and bio-based materials.

Loop Strategy: "Waste equals 
food".

Circular Processes:

▪ Anaerobic Digestion & 
Composting: Returning 
organic matter to soil.

▪ Cascading: Using materials for 
multiple purposes before they 
return to the biosphere



Technical Cycles (Abiotic Nutrients) 

Materials: Metals, plastics, and 
minerals.

Loop Strategy: Maintain 
embedded quality, energy, and 
value.

Hierarchy of Action:

Maintain/Repair → Reuse → 
Remanufacture → Recycle.

Recycling is the last resort.



Strategies for Circularity: The 10 Rs



Value Creation: 
Upcycling vs. Downcycling



Circular Business Models



Systems Thinking

Definition: Optimising the entire system rather than
individual components.

Complexity: Every decision in design or production
affects the entire waste stream later.

Feedback Loops: Industrial processes should operate
like adaptive living systems. 



How Do We Measure Progress
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