Circular Economy

One of the solutions to the current climate and environmental Crises?



l Mentimeter

Which 3 words or word combinations do you associate with
"circular economy"?

green entrepreneurship
> t .
U recyceling
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waste management

multi country

solution

green
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Why are we talking about this?
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Reason?
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Issues with linear economy model (in numbers)

e Overproduction

o 40% of the food goes to waste in the United States

o 30% of clothes made around the world are never sold and end up at landfills
e Reduced lifecycles (esp. of technological products)

o 99% of things we buy end up as waste within 6 months
e Accumulation of waste

o  global waste may grow by 70% by 2050

o  the world produced 8 billion tonnes of plastic: more than 1 tonne of plastic per person alive today
(most of this plastic was discarded)

e Depletion and over-exploitation of natural resources



Supplies of key resources are limited
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.. While recycling rates for many remain low
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Recovery rates and material leakages in the EU (2014)

Huge quantities of waste electronic and electrical equipment (WEEE) are disposed of each year in the
European Union. Although certain valuable materials are recovered in the recycling of waste electronic
equipment (e.g. aluminium, copper), many “critical raw materials” (CRM) are not, and are lost from the
system forever...
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Theory of circular
gconomy

Definition, history and application




Definition



Circular economy is a system
where the value of products,
materials and resources are
maintained in the economy for as
long as possible, and the generation
of waste is minimised.



Main principles Key elements

Design out waste and 6 Prioritise 0 Design
regenerative ;02 the
° resources re
pollution ““
Keep products and Q & eiond whats 9 e usines @ g
already made mode technology
materials in use

Use Collaborate
Regenerate natural a resource joint value

systems
@ G CIRCLE

== ECONOMY




Increasingly powered by
renewable energy
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SOURCE: Ellen MacArthur Foundation -

1 Hunting and fishing
2 Can take both post-harvest and post-consumer waste as an input @ ELLEN MACARTHUR FOUNDATION
Adapted from the Cradle to Cradle Design Protocol by Braungart & McDonough




Economic opportunity

e CE could increase European Union’s GDP by up to 7% (McKinsey)

e European Union’s manufacturing sector can save USD 630 billion per year (Ellen
McArthur Foundation)

e Potential to bring USD 4.5 trillion in global benefits (Accenture)



Environmental benefits

e Resource efficiency

e Waste/pollution prevention

e Greenhouse gas emissions reduction
e Nature and biodiversity conservation

® efc



How old is the “circular economy” concept?



l Mentimeter

How old do you think the circular economy concept is?

6

50+ years/ 30-50 15-30 years 5-15years/ very recen t
ner years/ net / net nert / O4€eHb



= VouTube™ circular economy

> »l o) 005/348

#circulareconomy
Explaining the Circular Economy and How Society Can Re-think Progress | Animated Video Essay

957,683 views * Aug 28, 2011 ifp 6.5k &1 131 & SHARE =i SAVE

Ellen MacArthur Foundation
25.2K subscribers SUBSCRIBE




Glimpse into history

1966: Kenneth Boulding, closed economy vs. open economy

1970s: Walter R. Stahel, “Cradle to Cradle” vs. “Cradle to Grave”, industrial
sustainability, vision of an economy in loops

1989: David W. Pearce & R. Kerry Turner, “Economics of Natural Resources and
the Environment”, circular economic model with an extensive interdependence
between the economy and the environment

1990s: Tim Jackson, preventive environmental management
2000s: Suren Erkman, industrial ecology, eco-industrial networks

2010s: M.Braungart and W. McDonough, “The upcycle: Beyond sustainability -
designing for abundance”
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The influence of the various schools of thought on circular economy

The Performance Economy

Stock optimization .
Closed-loop economy / Products as a service

MANUFACTURING

Sufficiency over efficiency — __— Value maintenance
‘

RESOURCES 3 BASE MATERIALS ‘ UTILIZATION 3o WASTE

Sustainable taxation —— \ \—/ i
S

Inspiration by nature

Waste equals food ~ : :

cradletocradle

One’s waste is another’s income
L
- Innovative business models

Renewable energy —— : _—
gy -~ Inspiration from nature

Celebrate diversity 1

Circular =% . Think in material and energy
i e il : cascading systems

Eco-effectiveness Econ omy g sy

over eco-efficiency Favor locally available resources

Industrial Ecology System thinking

Analysis of materials flows — T
u BIOMIMICRY: Nature as a model

design inspiration from nature

Thinking in systems Nature as a measure

Valorization of
by-products and waste Industrlal Symbiosis

Source: Thibaut Wautelet 2018



Global economy is only
9% circular - just3% 2
of the 92.8 billion tonnes g ‘*
of minerals, fossil fuels, B
metals and biomass that
enter the economy are
re-used annually

114/ //

N > 3 //

Closing the Circularity Gap
in a 9% World
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Circular economy in national/regional policies



CIRCULAR ECONOMYAS A
POLICY TOOL

-

Conserve 25% ofland and

25% of oceans by 2025

N

Plant 2 billion incremental > Implement our plan to ban
trees over the next 10 years single-use plastic products




Main components to China’s circular economy strategy:

Circular systems of industry, agriculture and services — to follow the principle of
optimising industrial processes, greatly supporting circular production;

Green consumption (‘circular values’) — to guide citizens towards smart, healthy and
safe consumption

Circular production — to embed reduce, reuse and recycling into whole production
processes;

Growth of recycling industry — to recycle and reuse urban waste streams, focusing on
remanufacture and renewable energy



* X %

EU Circular Economy Action Plan details measures to:

e make sustainable products the norm in the EU, including, the restriction of single-use
products and ensuring that products on the EU market are designed to last longer, are easier
to reuse, repair, and recycle, and incorporate recycled material as much as possible;

* x4 %

e empower consumers through access to reliable information about products at the point of
sale, including on their life span;

e focus on sectors that use the most resources and have the potential for high circularity,
including electronics and information and communications technology (ICT), batteries and
vehicles, packaging, plastics, textiles, construction and buildings, and food;

e ensure less waste by transforming it into high-quality secondary resources and implementing
actions to minimize EU waste exports and tackle illegal shipments.
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* EU Ecodesign Directive \

Raw *WEEE Directive
Indi Im :
Materials *RoHS Directive
*ELV Directive
*EuP Directive

*Local investment
programmes
*Start-up support schemes

+Landfill directive

* National funding for design competitions
*Extended Producer Responsibility measures
*Durability requirements

*Waste Framework \

Directive Indirect Impact:
*Landfill taxes *WEEE Directive
-Lar!dﬁll bans *EU 2 year guarantee
*Incineration taxes for products
*Mandatory separate

collection

*Economic incentives for

recycling (e.g. pay-as-you-

throw)

*Mandatory recycling of Indirect Impact:

building materials *EU Waste Fran:nework
vnformation campaigns Directive (with its
Remanu obligation for MS to
facturing pursue waste
Indirect Impact: prevention)
*ELV Directive

*WEEE Directive




Waste Waste Resource Ecosystem

: . = Human well-being
management prevention efficiency resilience

Circular economy focus

Green economy focus

Y

A A

Waste Framework Directive Resource Efficiency Roadmap 7th Environment Action Programme
(and other EU waste legislation)

Circular economy package



Product Circular

design for production
circularity practices

* Recyclability

* Valorisation of

* Technical product :’Ir:::::;ts

lifetime PRODUCT DESIGN & symbiosis)

T PRODUCTION R

secondary recovery

materials
* Waste

* Reparability minimisation

Ensuring
product
circularity

@

* Integration of EPR
* Repair and reuse of

* Transparency in product products
BT Product labelling

* Material efficiency Longer use of products

during production .
Green public

N P CICERONE

Circular economy platform for European
priorities strategic agenda

Framework for monitoring and evaluation of product eco-innovation for the circular
economy



National, regional, local
authorities & agencies
dealing with industrial
development and waste ==

Businesses & industries

National, regional or local
innovation agencies &

intermediaries =\ a4
== it
q

Research organisations, cluster
organisations & universities

NGOs, citizens,
eecele  USEr groups




Circular economy
In practice




Do you already do anything yourself
that fits into circular economy concept?



Renewable energy



Current energy sources:

e 75% of the global energy production is based on non-renewable and emissions
intensive fossil fuels
e Years of fossil fuel reserves left (at current rate of consumption):

o Coal:114
o Natural gas: 53
o Qil:51

e Fossil fuels are not suitable for the economies over the next ten million
generations, not suitable for CE concept

e Sun, wind and water are available for millions of years, do not pollute and do not
cause greenhouse gas emissions
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Wind energy: renewable, but not yet fully green

e By 2030, many wind farms in Europe
will reach the end of their 20-25 year
lives

e 80-90% of a modern wind turbine is
recyclable

e wind turbine blades are made of
fibreglass or carbon fibre and are
complicated to recycle, often ending
up in landfill sites once they reach
their end of life




Solar energy: renewable, also not yet fully green

e Average life expectancy of solar panels
1s 30 years

e Solar panels recycling =95% efficiency

e Common belief of solar panels not
being recyclable is a myth

e What matters: introducing relevant
policies at national level

e EU: solar PV panels are defined as
e-waste in the Waste Electrical and

Electronic Equipment Directive



Metal

Lithium

Heavy rare earths (Dy/Tb)
Rhenium

Light rare earths (Nd/Pr)
Tantalum

Scandium

Cobalt

Germanium

Platinum

Tin

Palladium

Indium

Gallium

Silver

Copper

Titanium

Demand,  /Production
2013 2035

0.0 3.9

0.9 3.1
1.0 25
0.8 i
0.4 1.6
0.2 14
0.0 0.9
0.4 0.8
0.0 0.6
0.6 0.5
0.1 0.5
0.3 0.5
0.3 04
0.2 03
0.1 0.3
0.0 0.2

2013

Emerging technologies

Lithiumion batteries,
lightweight airfframes

Magnets, e-cars, wind power
Super alloys

Magnets, e-cars, wind power
Microcapacitors, medical technology
SOFC fuel cells

Lithium-ion batteries, XtL.

Fiber optic, IR technology
Catalysts, seawater desalination
Transparent electrodes, solders
Catalysts, seawater desalination
Displays, thin layer photovoltaics
Thin layer photovoltaics, IC, WLED
RFID

Electric motors, RFID

Seawater desalination, implants

Global demand for metals for 42 emerging technologies in 2013 and 2035
compared to the global production volume of the respective metals in 2013



Electric cars: raw materials & batteries issue

® 95% of lithium-ion battery can be
reused

e BUT lithium-ion devices are arranged
within battery packs to maximize
safety and cell longevity at the
expense of recyclability

e there are no global standards for
battery labeling, which is needed to
clearly indicate device composition to

recyclers



Does it mean all available solutions are equally not perfect?

Among the to Ols that help to Electricity Generation Technologies Powered by Renewable Resources Electricity Generation Technologies

Powered by Non-Renewable Resources

compare different solutions &
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I'd put my money on the

sun and solar energy, what
a source of power. I hope
we don’t have to wait until
oil and coal run out,

before we tackle that.”?
Thomas Edlson, 1931
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Applications around the world






Lace Up Slip On THOUSAND FELL RECYCLE

Sustainability Ingredients Recycle!

WE CREATE SNEAKERS WITH
A LIFE CYCLE YOU CAN

FOLLOW—-AND FEEL GOOD
ABOUT.

Each pair combines thoughtful design with modern and sustainably
sourced materials, making them durable, comfortable, and recyclable.
Our products are made to last—and built to recycle.
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What about Eastern Partnership countries?



s circular economy |
the solution?

Advantages and challenges



Circular economy for Paris Climate Goals

“A 1.5 degree world can only be a circular world” (Harald Fried, Circle Economy)
CE fills a gap addressing products & materials lifecycle

62% of global greenhouse gas emissions (excl. land use & forestry) are released
during extraction, processing and manufacturing of goods to serve society’s needs

Circular strategies to reduce waste are particularly important in the built
environment, which accounts for a fifth of global emissions

CE can reduce global CO2 emissions from cement, steel, plastic and aluminium by
40%



COMPLETING THE PICTURE: TACKLING THE OVERLOOKED EMISSIONS

TOTAL CURRENT
EMISSIONS

EMISSION
REDUCTIONS
IN 2050

EXAMPLES COVERED
IN PAPER
(food, steel, cement, 45¢y
e i s (o]
plastic, and aluminium) CIRCULAR
ECONOMY

45%
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ZERO EMISSIONS




Advantages

e CE attracts both the businesses and policy-makers to sustainability work

e Environmental benefits: waste prevention, reducing pressure on the environment,
less greenhouse gas emissions

e Stimulating innovation, boosting economic growth and creating jobs
e Improved security of raw materials supplies

e Consumers provided with more durable and innovative products with increased
quality of life and allowing to save money in the long term



Would you be ready to repair, reuse, recycle
instead of buying new?

What would help to change your consumption
habits?



Limitations

There is no common ground (yet) for CE theory and knowledge. How much time
do we have to establish this knowledge and implement it?

Lock-in effect. Demand for circular products and alternatives is still small, laws &
regulations are not prepared for innovations

A cyclic flow does not secure a sustainable outcome (e.g., using forest residues as a
renewable energy source). Sustainability contribution of CE projects is a question
that needs a case-by-case analysis.

Waste recovery can never make 100%

What about all the existing waste that humanity has been stockpiling for the last
100+ years? Circular economy does not directly address this issue



Useful links

3

Ellen MacArthur Foundation

https://www.ellenmacarthurfoundation.org/circular-econo
my/what-is-the-circular-economy

World Business Council for Sustainable Development
https://[www.wbcsd.org/Programs/Circular-Economy
World Economic Forum

https://www.weforum.org/projects/circular-economy
Platform for Accelerating the Circular Economy (PACE)

https://pacecircular.org

EU Circular Economy Action Plan:
https://ec.europa.eu/environment/circular-economy/

WORLD
ECONOMIC
FORUM

Ewbcesd
PACE

Platform for Accelerating
the Circular Economy

O CIRCLE
>/ ECONOMY


https://www.ellenmacarthurfoundation.org/circular-economy/what-is-the-circular-economy
https://www.ellenmacarthurfoundation.org/circular-economy/what-is-the-circular-economy
https://www.wbcsd.org/Programs/Circular-Economy
https://www.weforum.org/projects/circular-economy
https://pacecircular.org
https://ec.europa.eu/environment/circular-economy/

Q&A



Now let’s take a product from everyday life and
try to apply to it circular economy principles






Recommendations:

d  Improve waste management practices

1 Introduce financial incentives to change
habits of consumers, retailers and
manufacturers

4 Push for a more circular model of
design and production

A Finance research and development of
alternative materials

[ Raise awareness among consumers, ensure
plastic products are properly labelled

7N
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environment

SINGLE-USE
PLASTICS

A Roadmap
for Sustainability
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