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What is the most impactful invention of human history?
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Today’s Make-Dispose Economy
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New products = new raw materials

Recycling at the end of the pipe

Waste is historically high @
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Impact of Socio Economic Development

Trends from 1750 to 2010 in globally aggregated indicators for socioeconomic development

Primary energy use

Paper production Transportation
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Impact on Living Systems

Trends from 1750 to 2010 in indicators for the structure and functioning of the Earth System

Carbon dioxide Nitrous oxide Methane Stratospheric
ozone

Surface Ocean acidification Marine fish Shrimp aquaculture
temperature capture

Nitrogen to Tropical forest loss Domesticated land Terrestrial biosphere
coastal zone degradation
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Circular Economy

An Economy that is regenerative and restorative by design

...keeping products, components and materials at their highest utility
and value, at all times

...eliminating the concept of waste, with materials ultimately re-
entering the economy at end of use as defined, valuable technical or
biological nutrients
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A Regenerative Economy by Design
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The Compelling Business Rational

€1.8 tri in benefits for Europe by 2030 in mobility, food and the built environment

Current development Circular development

path path

OVERALL BENEFITS

©

FUR 0.9 trillion Eur 1.8 trillion?

DISPOSABLE INCOME

S
7% = 18%
GDP
% 1%
RESOURCES AND EXTERNALITIES
BU 31% emissions 48% emissions
i 22% primary material 32% primary material
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Key Enabling Technologies

S Big Data = Additive manufacturing (3D Printing)
Internet of Things (loT) £ Robotics

@ Blockchain o Virtual Reality

2l Artificial Intelligence - Autonomous Vehicles (Man or Unmanned,
A Cloud Land or Air)
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THE RESOLVE FRAMEWORK

Examples
* Shift to renewable energy and materials @ P-REX NESPRESso o
* Reclaim, retain, and restore health of ecosystems p
* Return recovered biological resources to the biosphere 2SLM ) Seronre
* Share assets (e.g. cars, rooms, appliances) Nearly New Car
* Reuse/secondhand . T
« Prolong life through maintenance, Silinb
design for durability, upgradability, etc. outollb’ BlaBlaCar
 Increase performance/efficiency of product aluili
» Remove waste in production and supply chain cisco
e Leverage big data, automation, remote sensing 3
2 @ E.S‘
and steering TOYOTA
* Remanufacture products or components b q@* RENAULT @
* Recycle materials m
+ Digest anaerobic @veoua Eygsy &
» Extract biochemicals from organic waste maRes
» Dematerialise directly, e.g., books, CDs, I8 & zalando abiabe TN
DVDs, travel cisc
* Dematerialise indirectly, e.g., online shopping, gmg Go Sle @ Tunes
autonomous vehicles
* Replace old with advanced non-renewable materials ~ BIES® . W’ PsIPS
E K * Apply new technologies (e.g. 3D printing) BanaaN | B [T ! kT
« Choose new product/service (e.g. multimodal transport) s Libsdl
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For professionals For consumers [# @ United Kingdom v Q

PHILIPS

Products v Systemareas v Services v Cases v Education v  Support v

. Home » Campaigns » Light as a semnice
Campaigns
-
>
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The Edge (Deloitte, Amsterdam)

The Edge is the most Sustainable building in the world (98%)

It includes a number of Innovations like Light over Ethernet
powered by LED system and not from a traditional 230 Volt
cable.

The 32000 sensors in the building enabled a tremendous
data flow (big data)

Delottte

They have achieved a remarkable space optimisation given
that approximately 35% of the offices are empty during a ..,..m..:i.ji o
working week 5

Cleaning services are being optimised based on actual use of
spaces Health has been also in the focus. Airflow
management based on office occupancy and density.

Heating is tweaked to a precise degree to be able conserve
energy by detecting when spaces are unoccupied.

Very important: The Edge is producing 10% more energy
than the one consuming




On going research

Keyword ”Circular economy“ SmaCE 2019 Home Submission Guidelines  Registration Venue Q

250 15t International Workshop on

Smart Circular Economy

200
150

Santorini Island, Greece
100

May 30th, 2019
‘ | I ‘ Co-located with IEEE DCOSS 2019
50
; N ||._|_..I_

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Sponsored by: Alliance for @ “
W IEEE ® Academy of Management @ ltarnet of Things W ‘))) Ideal
Innovation “ Ciﬁes

Credit: Prof. David Langley; TNO — UoGroningen

Main Community Challenges: Main Research Challenges:

* To spur/engage the community * To elicit the fundamental

* To demystify emerging techs principles of Circularity

* To bridge the language gap * Apply those on different domains
BU across disciplines * To demonstrate added value
Bournemouth creation 13
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Thank you.

Dr. Marios Angelopoulos
mangelopoulos@bournemouth.ac.uk
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