Downloaded from orbit.dtu.dk on: Sep 20, 2021

Safe and Sustainable: Optimizing Material Flows in a Circular Economy

Fantke, Peter

Publication date:
2016
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit

Citation (APA):
Fantke, P. (2016). Safe and Sustainable: Optimizing Material Flows in a Circular Economy. Abstract from
Sustain-ATV Conference 2016, Kgs. Lyngby, Denmark.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Safe and Sustainable: Optimizing Material Flows in a Circular Economy
Peter Fantke*1
1: DTU Management Engineering, Quantitative Sustainability Assessment Division, Kgs. Lyngby, Denmark
*Corresponding author email: pefan@dtu.dk
Increasing the sustainability of a globally connected economy is gaining wide attention in a world with
limited natural resources and growing chemical pollution.1 The circular economy has emerged as a way to
reduce carbon and other emissions, while increasing resource efficiency over several product life cycles.2
However, a circular economy is only viable if it is both safe and sustainable. The dilemma is that sustainable
does not necessarily imply safe and vice versa. When minimizing exposure to harmful chemicals in
consumer products (safe), we often use more energy-demanding alternative solutions (unsustainable).
When maximizing resource use efficiency and reducing carbon and other emissions through recycling
(sustainable), direct consumer exposure is often increased through cross-contamination of recycled
materials (unsafe). Hence, circular economy currently fails to unite the required expertise to simultaneously
increase sustainability and reduce exposure to chemicals in materials reused across life cycles of different
products (see right-side Figure). For a way
out of this dilemma, a paradigm shift is
needed towards a comprehensive and
quantitative assessment framework. In this
framework, consumer, worker and
population exposure is consistently coupled
with life cycle impacts for materials used in
consecutive product loops to identify
sustainable and safe solutions for a viable,
circular use of chemicals and materials.3
This will help to achieve a safer and more
sustainable circular economy through a
targeted and efficient use of chemicals and
materials. Based on identifying viable
alternatives to harmful chemicals along
material life cycles, this economy will be
able to ensure controlled material recycling
and successfully avoid the dilemma of safe
but unsustainable or sustainable but unsafe
solutions.
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