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Industrial Ecology

Source: Jelinski et al., 1992



Cradle To Cradle

Three principles:

1. Nutrients become nutrients again

2. Use of renewable energies 

3. Celebrate diversity



Regenerate natural 

systems

Keep products and 

materials in use

Design out waste 

and pollution

Source: available here

https://www.ellenmacarthurfoundation.org/circular-economy/interactive-diagram


Yet demand for materials 
growing …

S
o
u
rc

e:
 O

E
C

D
, 

2
0
1
8



S
o
u
rc

e:
 O

E
C

D
, 

2
0
1
8



Muller et al. (2017)

“Although the laws of conservation of mass and
energy indicate that more input eventually must result
in more output, the postulated link between the
overall material inputs into a system and its outputs—
not in terms of waste generation, but in terms of
resource consumption and environmental impacts—is
not demonstrable generically or backed by any
thermodynamic foundation. This assumption is
scientifically controversial, since it is based on barely
comprehensible logical reasoning and lacks a sound
empirical foundation.”

What are we trying to 
achieve?



Trade-offs in the circular 
economy

Source: Zink and Geyer, 2017

100% displacement

Creates new secondhand
markets

Makes products cheaperNet impacts smaller?



Role of LCA

Assessment of environmental impacts

Scientific basis for assessment

Holistic assessment along whole supply chain

Shows environmental trade-offs (“burden-shifting”) in 
alternative options

Status quo versus alternatives (consequential LCA)

Need for “What if?” scenarios modelling changes in markets 
(link with socio-economic aspects)

Time-dependent aspects not represented (        dynamic LCA)
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