Beyond REPAIR:

making the transition of the circular economy happen

h2020repair.eu

Arjan van Timmeren
TU Delft, Professor Environmental Technology and Design;
REPAIR project leader

Bk KoM
* This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 688920.
This conference reflects only the authors’ view. The Commission is not responsible for any use that may be made of the information it contains.




AN N v/ £
h2020repair.eu

]
TUDelft

,

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 688920. f"é\
This conference reflects only the authors’ view. The Commission is not responsible for any use that may be made of the information it contains. g‘r

Beyond REPAIR:

making the transition of the circular economy happen

09.00 - 09.15
09.15 - 09.30
09.30 - 10.20
10.20 - 10.30
10.30 - 11.25
11.25 - 12.35
12.35 - 12.45
12.45 - 13.00
13.00 - 14.00
14.00 - 15.45
15.45 - 16.00
16.00 - 17.00
17.00 - 17.15

Registration
Welcome speech
Invited Key-note speeches
Short Break
Key results of REPAIR
Key results from other H2020 projects
Opening of the REPAIR on-line Exhibition and Resume of morning sessions
REPAIiR’s Results in detail - Interactive Parallel Sessions: introduction
Lunch break
REPAIR’s Results in detail - Interactive Parallel Sessions
Session 1 Session 2 Session 3
Peri-Urban Living Labs  Assessing Circular Economy  Sustainability Assessment
and Geodesign Decision Transitions of Eco-innovative Strategies
Support Environment
as tools for co-creation
Short Break
Making the transition of the circular economy happen
Final debate among key note speakers, the REPAIR team and the audience
Closing

programme




EXPONENTIAL TIMES ...

Population Total Real GDP Atmosphere: Atmosphere:
Water Use
CO2 Concentration Ozone Depletion
45 — 700— 6000 —
= Tg T 600—
) o7 = T o 50—
g 2% 20— > 3¢ “ 4000 —
e =1 1= o 35 -
= c a [ 400—
o £ &8 >
= g 2 & c O "
@ £ = o = 300— £
R E= ._ A e ¥ 2000 —
= <} S o 200
S == O =43 .
a [=]
o — ) 100 —
0 07 o7 g N N} o 0m7 o7 o7 o d X4 OQ? s 34 o7 5" o’
) \) S5 ) %) N
S N A S - M A
Foreign Direct Investment Damming of Rivers Climate: Nothern Hemisphere Climate: Great Floods Paper Consumption
Average Surface Temperature
700 — 28— 1.0 — 0.04 — 250 —
= 600— 'g 28— o
— < _
O 50— < 20— [h®) 3 0.03 —
w S a 3 05— o
S = s00— 2 16— T > L c 150 —
P o = =9 00—
QF 300— i R g S5
< 1= £6 o — ] Z 10—
= 200— a2 g — T D= 01— o
o 5 = << o : 3 50 —
0 100— 8 4— o
=
’ m7 o N N4 4 N 0&37 4 o7 o7 [\ M) -O'SQ Q! [N} N ) N ! m7 o N ! ) N} -‘é 0Q7 g N o’ N Y
e N ) o N £ ) N N ) £ ) N Ne) ) ) o N N N 2 o
N R A L SIS S R ©F ¢ & SO S L KR S SO
. . . . 2 H - . H
Global Biodiversity Terrestrial Ecosystems: Loss of Tropical Ocean Ecosystems Fertilizer Consumption Transport: Motor Vehicles
Rain Forest and Woodland
30— 35 — 100— 350 — 800 —
a 30— 2 30— =
5 @ >.— 80 — c =
=5 E] =3 2 _ 250 O 00—
T2 2 s ¥ 5 £z~ =
c= - = o 60 — 5= pur}
=i o 20— 02 = O 200— =
=9 ) R = = 40—
w2 = 15— =5 40— S = 150 — =
n O — L= » ()
T 10— — <= = = o
O = = 2 d c 100 £ 200
Q= o w9 = E =
a = o 50 —
n = =
007 Q/ S Q7 Q/ Q/ Q/ > L ’ Q7 Q/ Q/ Q/ S QI ‘ N Q/ S Q/ S N
) N 3o} S ) N e N Ne) ) & oS
R I S T < AR R T L

- REPAIR - REsource Management in Peri-urban /.reas
= Grant Agreement No.: 688920

source: Metabolic Amsterdam



L ‘ TR 5
o Aa.

" RES OURC

=)
(]
—
mt..
g0
g.
=
g
) £
3 ' K
' 33 £
R E
- y S
) =
(]
Q
S
@
\ (=
R >
\ ©
©
(7]
9
J=
3 A O
W / 3
s B . ]
RN s
. - y : - -y
o 5 S , o
» » =]
" -~ o
e (%9}
Y2 -






SEE A
T




Solid waste disposal per capita (t)
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Steel consumption, 2011 (Kt)
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Review

Conceptualizing the circular economy: An analysis
of 114 definitions

Julian Kirchherr & &, Denise Reike, Marko Hekkert

® 00000

CIRCULAR
Show more v/ IMPACTS
https://doi.org/10.1016/j.resconrec.2017.09.005 Get rights and content
Under a Creative Commons I|cense:;“g Renewab.es@~ Finte materas open access The -Circular

Renewables flow management Stock management E CO n O m y

A review of definitions,
processes and impacts

it

Parts manufacturer

Biochemical l ‘
feedstock Product manufacturer

R

vice provider

rpaifig/collection’

Recycle

Refurbish/
remahufacture

Cascades

Collection

Collection

Extraction of
biochemical
feedstock?

N i - REsource Management in Peri-urban /. reas
Grant Agreement No.: 688920




The linear economy

End of J'ffem

The circular economy

Restoration

A linear economy converts natural resources
into waste via production.

Within this process natural capital is removed
from the environment and by pollution of waste
the value of the natural resource is reduced.

In a circular economy, there will be no loss of
value and the net effect on the environment
will be zero.

i - REsource Management in Peri-urban /.reas
Grant Agreement No.: 688920

source: https://www.ellenmacarthurfoundation.org



Renewables @ “ Finite materials

Va I u e C h a i n S Regenerate Substitute materials Virtualise Restore
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Graphic: Twan Cortenraede based on Murray et al, 2017






The ‘R-ladder’ with 10-strategies from Linear to Circular ...

Circular
economy
Smarter
product
use and
manu-
facture

glanty

Extend

O

product
and its
pans

nereasing

Usefu

of mate-

nais

lifespan of

application

Strategies

Make product redundant by abandoning its function or by
offering the same function with a radically different product

Make product use more intensive (e.g. by sharing product)
Increase efficiency in product manufacture or use by consu-

ming fewer natural resources and materials

Reuse by another consumer of discarded product which is
still in good condition and fulfils its original function

Repair and maintenance of defective product so it can be
used with its original function

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) or lower
(low grade) quality

Incineration of material with energy recovery

REPAIR - REsource Management in Peri-urban /.reas

Grant Agreement No.: 688920




REPAR

* REPAIR innovates by extending the definition of waste by ‘wasted landscapes’ (WL), which apply -
to open spaces as well as built entities, like buildings and infrastructure.
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Closing the Loop... Reinventing the wheel...?

Figure 7 Conceptual representation
of global resource flows and stocks

THE

{ CIRCULARITY

GARP rerorT
2019

Closing the Circularity Gap
in a 9% World

C; CIRCLE
- ECONOMY

At a global scale only 9% of all materials used annually are being recycled in the global economy...

i REPAIR - REsource Management in Peri-urban /.reas
= Grant Agreement No.: 688920

source: http://shiftingparadigms.nl/wp-content/uploads/2017/11/the-circularity-gap-report-2018.pdf
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Three stages in modelling / understanding the Urban Metabolism

—

model

IHEUtﬁ

Black-box

Source: Newman, P. W. G. (1999). Sustainability and cities: Extending the metabolism model.

Landscape and Urban Planning, 44, 219-226.

UM

14,097,936 tonnes

Bl

e
Qil Coal Gas
(18% 75% 79%)

é 658,985,400 tonnes
3,650,284 tonnes
Food

‘H 3,839,325cu.m

Timber
Products

o of ‘
SYDNEY, 1990
Population 3,656,500

Network

model

65,238,035 tonnes
(98.5%-C02)

)

Air Waste

577,670,000 tonnes
Waste

Water

@ 2,830,000 tonnes

Solid Waste

(Council - 51%
Commercial /Indust - 34%
Demolition = 15%)

I s an s

An example of Black-box model: Resource inputs consumed and waste outputs

discharged from Sydney, 1990 (Newman, 1999)

i - REsource Management in Peri-urban /.reas

Grant Agreement No.: 688920

Source: Yan Song, PhD ETD chair, dept.Urbanism TUD



Complexity / Understanding Urban Metabolism

Three stages in modelling / understanding the Urban Metabolism

Black-box

Grey-box Network
model

867.5/324
Electricity supply
376.5/14.1 (+/-10 in SL)

4 N
Inputs UM

Component A ::
Component B
Component C  jr—

. s

|l

Source: Stremke, S., & Koh, J. (2011). Integration of Ecological and Thermodynamic Concepts in

the Design of Sustainable Energy Landscapes. Landscape Journal, 30, 2-11.

An example of Grey-box model: Sankey diagram of the energy flows
in the Netherlands and South Limburg (Stremke & Koh, 2011)

.................

REPAIR - REsource Management in Peri-urban /reas [RESEN
Grant Agreement No.: 688920 e

Source: Yan Song, PhD ETD chair, dept.Urbanism TUD



Complexity / Understanding Urban Metabolism

Three stages in modelling / understanding the Urban Metabolism
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From a traditional Material Flow Analysis (MFA)
... towards an innovative Activity-based Spatial Material Flow Analysis (AS-MFA)

= Hands-on, insightful and interactive
= Actor-specific

= Spatial

2

=AS-MFA

., i - REsource Management in Peri-urban /. reas
A~ Grant Agreement No.: 688920
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courtesy geoFluxus, Arnout Sabbé & Rusné Sileryté

concrete, bricks, tiles and ceramics

wood, glass and plastic

bituminous mixtures, coal tar and tarred prod...
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Show actors soil (including excavated soll from contaminat...

“linsulation materials and asbestos-containing ...

Show flows

gypsum-based construction material
Display materials other construction and demolition waste

Cluster locations wastes from the mechanical treatment of was..,
separately collected fractions (except 15 01)

Animate flows
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lines only  dotted garden and park wastes (inc g C ery




,, A MOore prosperous city:
smart, sustainable, resilient and just...

REPAIR
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