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From a linear to a circular economy

Linear economy Circular economy
Natural resources Natural resources

Non-
renewable
resources

Renewable

resource

Landfill Landfill
and incinerate and incinerate
Transition towards a circular economy
Source: PBL 2016 www.pbl.nl
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Refuse

Rethink

Reduce

Re-use

Repair

Refurbish

Remanu-
facture

Repur-

Recycle

Recover

Strategies R Lad d er

Make product redundant by

offering the same function with a
radically different product

Make product use more intensive
(e.g- through sharing products, o
by putting multi-functional
products on the market)

Increase efficiency in product
manufacture or use by
consuming fewer natural
resources and materials

Re-use by another consumer of

original function

Repair and maintenance of
def«uveprodmwutunbe
used with its original funct

Restore an old product and bring
it up to date

Use parts of discarded product in
a new product with the same
function

Use discarded product or its parts
in a new product with a different
function

Process materials to obtain the
same (high grade) of lower (low
grade) quality

Incineration of materials with
energy recovery
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The sharing economy is
b no longer a blip or fad,
“t.] ©  butrather a pervasive
i 5} economic engine that is
s here to stay
Billee Howard
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H HOME OUR OFFER ~ PRIVATE INDIVIDUALS ~ BUSINESS ~ NEWSROOM ~ ABOUT US ~ CONTACT

without an identity”
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It is Madaster's mission to eliminate waste by providing materials with an identity. The Madaster Platform is

»MadasterF e R/ A REKZ LEEYMRIERE -
PRS0 - 21U EEYIM I ER
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I AM A PRIVATE INDIVIDUAL I AM A BUSINESS USER
Do you design, build or own a home? Do you design, build, own or service a
building?
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Your wasle Is a revenue sfream

The Excess Materials Exchange is a digital facilitated marketplace where your company can
exchange any excess materials and products. We speed up your transition to a circular economy and
turn your waste into wealth!
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BUILDINGS AS MATERIAL BANKS
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TNO MISSION FOR THE CIRCULAR ECONOMY:
BOOST THE ECONOMY AND REDUCE THE
FOOTPRINT

Offer a compass to government and industry
by making tangible the impact of using materials differently in the circular
economy through quantitative environmental and economic indicators.

Develop technology (with partners) that leads to
disruptive impact, such as new separation and reprocessing technology,
lifetime extension and circular design. Special focus on building &
infrastructure sector and plastics (related) industry.
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Waternet Phosphate recovery '_\_f_,__

K LRIACE © Freek van Eijkﬁ'%ij/




The BLACK SOLDIER FLY
King of the upcydlers
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Avantium’s YXY Technology

A proprietary chemical process that unlocks a range of new green malerials and fuels
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Biobased drop-ins

Carbohydrates v
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Textile [ Carpel

Faadpackaging

Softdrinks / Water
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Carbohydrates
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FEEDSTOCK
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Fit with existing production
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Qi based Prica drivers

o Ol price

Biobased drop-ins
Amount of feadstock

1 | Carbohyrates prics

Amount of feedstock S Lp
1 L) Carbohydratss prica S

PEF PERFORMANCE g

Barrier properties

fimes better than PET
O =6
CO: >2
HO =2

Befterheat  Stonger  Lawer energy use
resislance dring production

B

€0z FOOTPRINTE

Say What?!?

EG
athylana glycol

PTA
purified terephthalic scid

PET
poly elhylene terephihalate

Non-Renewable Energy Used

g o B

PEF
poly ethylens furanoate

FDCA
furan dicarbowylic acid
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The' Waste Transformers

ek

Modular & scalable

600 - 3500kg waste / day
Proprietary technology

Fully Plug & Play, Anaerobic
Digestion system g

Housed in standardised ‘shipping |

containers ;
Conversion of biogas to electricity,
residual heat & compost
Compliance with strict EU rules
Healthy business case
Input ALL organic waste
24 /7 online maonitoring
Low maintenance costs.

~
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The circular economy opportunities
in the built environment will add

to GDP by 2036.
£3-5bn to GDP by 2036. y £1bn by 2036.
Bl isertens ki Example interventions include: Example interventions include:
xample interventions include: s s : . pect ;
[ ® raising consumer awareness @ increasing the lifetime of clothes

@ innovations like modular construction. and knowledge.

@ more effective utilisation of buildings. g reducing avoidable food waste.

® design for building disassembly, ® using unavoidable food waste
material management and re-use. to create energy/compost.

£30-501% £20-40(8  ®

through design and innovative
technologies.

increasing the usage of clothes
through renting or leasing.
increasing the re-use, repair and
recycling of clothes via incentivised
return schemes.

£ 108

The circular economy opportunities The circular economy opportunities
in the food sector will add £2-4bn  jn the textiles sector are over

y




The circular economy opportunities in
the electrical and electronic equipment
sector will be at least £900m by 2036.

Example interventions include:

@ sharing, renting and product as service
business models.,

® increased re-use/effective recycling rate.

@ designing better products that enable
longer product life.

BT BRI

-

The circular economy opportunities
in the plastics sector will be at least
£200m by 2036.

Examples interventions include:

@ activities to reduce plastic use.

@ increasing the recycling rate.

@ innovative recycling technologies.

\_

Building the Network:
® recruit new business members

sectors, business sizes and locations.

* access a diverse range of resources,

‘Outputs Report’ for

Implemented Synergies
ssummarises outputs
used for verification

Facilitated synergy — Role
of practitioners
sprogress ‘idea’

sfacilitate negotiations
sprovide technical expertise

\ ©Copyright International Synergies Limited 2018

ERIRIR : Peter Laybournf&i#i

/

Quick Wins Workshop:
« facilitate exchange of
information between
businesses

‘ecord resources
+facilitate potential matches
« identify required innovation )

SYNERGie Management S\rstem:1
son-line tool
sinformation on resource details
 tacit information and case studiesJ

International Synergies
industrial ecology solutions J




| Strategic Applications

- Acids recovery
- Pre- MRF
- Plastics

" - Pyrolysis
- Gasification

Needs site mth industrial
buildings
- AD with urban fa

©Copyright International Synergies Limited 2018

Regional Economic Development - Industrials Parks

fnr B’ham

“'*- - Plastics innovation

ite 3

WEEE repair & metals
recovery

- Technology incubator

N _ Report = | al |
International Synergies

industrial ecology solutions
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Biogas upgrading

Removing CO2

Transport

Methane 3

~60% CH4
~40% CO2

Electricity &
heat

Converting CO2
(Biomethanation)
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HNews & insights Tools, guides & reports

Learning from leaders
Lessons from the frontline of corporate climate action
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BS 8001:2017

BSI Standards Publication

Framework for implementing the
principles of the circular economy in
organizations - Guide
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into useful products

s& 7

Fuels Power

PRODUCTS

Chemicals Heat

ZRIIOR : EBRIfH

B European Union
M ELropean Regional
Development Fund

Aston University

Biomass -

LRlAE - EBRIfiSH
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" E B R I European Union
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Aston University ue?;msi";
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ANAEROBIC DIGESTION PROCESS

ANIMAL

MANURE - ELECTRICTY
BIOGAS GRID
_ s 3 /ANAEROBIC

\

DIGESTER
ENERGY
CROPS /V \
. BIOMETHANE ' m
FOOD HEAT
WASTE CONSUMER
ﬂ ,
DIGESTATE gestate to Land

STORAGE LAGOGON I(JFLRTII IZER

CHP: Combined Heat and Power ERlAE  EBRIES

-

\

. i . European Union
Aston U niversity European Regional
European Blosnsrgy Resserch Insthuts Development Fund

Pool of Expertise — Biochemical Processing

Biochemical and chemical processes

Conditions Products

» Anaerobic digestion Bacteria Biogas

» Fermentation Fungi

Solid digestate

Alcohols (mainly ethanol)
Yeast Chemicals
Solid residue

» Hydrolysis Enzymes Mixture of sugars
Solid residue

» Algae cultivation Algae Oils
Chemicals

o

Solid residue

SR : EBRIf




v European Union
Aston University European Regional

Europaan Bicenargy Resaarch InathLms De\i’elopmeﬂt Fund

The plant consists on a gasifier where the feedstock (wood pellets) are
transformed into a gaseous fuel. This gas is cleaned and then fuelled
into an engine for the production heat and power.

Air preheater
e— ” Gas Scrubber|

Rl Gk Candle filter Y
% i Tk 1[I == i
— o EEM N ===t Ty = ! 6m

T zr/’
? Gasifier [ 3’ =

LTI
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Thermal oil heat exchanger CYiT engi ’\e—/ [
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1876 invention of the telephone 2007 first iPhone
products to last a lifetime 2017 iPhone 8 -> 'X'

Which one is the most circular?
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l W

108FEHARNRERFEMEE

REREREERSEEER

AL S RN EREN R AL o o
B LR R A R E R ERHEIRERERAA

FEXERERMRIREARERER \ S RARAES TR R Z B O RRR
ol bt 5% EA 1 B

106-107 108-109
EXRBEREREEREXB ZEREIFN EEEREREZERMN
aEl 2025 EREEH BEAHAEREATETRR ECEM B ER  BREMEIREEANA
F ‘ FEERWETEMESRSEERE S ERETE
LT I E—————
i — BHEGREMER
B GE-EEARA o WE-RSRE - B8 R/ KERRT : BRRRERED
i b
C [ mremEmmans - = Bt R KR 2
| HEHER s R #ll Rum e Bl F
| T MRS M | emeEnmaEwn ARSERERR
i | stgggggm fpedits vl EiEEE TE4ERREM ERTHENEAER
i | KEREENER /| B A AR5 EHRNES HARY
ARSIEEEE cwrmana — 2l B EHERSEEER
RELENBENS A mEesELELs |- | RERNRE gg:iﬁgg REERERRET
HEFESE N EREY R P —
et B Ll ERRRELHA
S e RIBRIA RS BRACTRiT IR
- HEREREH BERED BRERRR

- i /




b B E IR T S 218

a{EEM -~ mNEE - BREMBERBAA

BiR REERWSENEEAIMEFRZEEN - BLEFRESTEER
§ - - 4
- EMRGEMER I REREBREMEIR BERBRER

e Bl B REBAIEE

“!m 2 = B K22 B =
- et B =5t B gt

1LEBEENERE
METRMmESR

51
J

T ESE

s D

nEETLIEBR

1078 > 108~109%
RIFESERE >  EREERE

O ERFENEREM
ELMHRATR B ”h

o EYRILEEE D
B R B E

o £k ERRITHE

EES




1B EMREXERBREVEIR
BHNARERE38E - EER
MREFRIER

|

2BUEHAEBRIOAEMN b
ARERESTHELOR - 17
MNEREEE W Z=10%

|

3. =ERIEZEERKI19
I8 EEEXRNME  REEIE
19008tz

|

4 ARENMRZITEMLO
IH SIEIREZERAESE -
FRLEISEEZRETL,8508 7T

Y8 57 %’lﬁ

2|
\

1iem BB =ERBREM B
2% (108 E)

2EVUBREFARER ZHE

TE SEMBIAREDI0% -
BaT180AME/F/ &

3EORBREKTERIEREE -
FRETEREIPIKE40%LL L

4 LR IRRIBFEEE R BE K Z R
K- 4R - BEBEREEI
Pl E

1LEEEMRERRENVEIRE
F AR EEN 202 - DI
BIREFEEH

2EBREEARBREXREHE
HBEs . TEIJE? S EH -
R TEIREZE S

4 %0k /KEIR R ANME R AR

g1zl

\
3. ARER (RS BERER
RiTEGREEERENLION
AU AAREERREREN

|

~

/
7 [— A
i EIEE S
BREEMBRENEFH
pe o EiEEHBEL
my o hifi
HilR o REE
&%
R R A
= NS035 i =5 il o T ke g
RRETE Y 4 BRI ) EE R
= o THAk:
e o KB
o5 B (1 o BAAEP
CEENHEE
o SBMEEH
V ® EEF"‘EBE
EEREAEELET © AOREANER
S = o EEAMEE .,




A ERIR  glERRE#A

Q&A




