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Last week

Florian Kohler, Swiss EW-MFA and the FSO
Extension to circular flows

Urban Metabolism vs. Urban MFA

System boundaries of cities

Accounting approaches and methods

Where to find data

N
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Block I:
EW-MFA
global /
national

Block II:
MFA
regional /
urban

Block IlI:
Social
sciences
and
public
policy

Course outline

W1 - Sep 12

8:15 - 9:00 and 9:15 - 10:00

Introduction to the course and general concepts

All

13:15 - 14:00

Exercise

14:15 - 15:00

Project

W2 - Sep 19

EW - MFA and EW - MFA in different countries

FMC

Exercise

Project

W3 - Sep 26

EW - MFA in the Swiss context, Urban Metabolism

External Guest -
Florian Kohler

Exercise

Project

EW - MFA in the Swiss context: Cantons and Circular Economy

Exercise

* W4 - Oct 03
W5 - Oct 10

The Service-Stock-Flows Nexus

CRB

Exercise

Project

Project

W6 - Oct 17

Dynamic MFA

External Guest -
Stefan Pauliuk

Exercise

Project

Oct 24

Autumn break

W7 - Oct 31

Spatial MFA

FMC

Exercise

Project

W8 - Nov 07

Input-Output Analysis and Material Flow Cost Accounting

External Guest -
Vincent Moreau

Exercise

Project

W9 - Nov 14

W10 - Nov 21

MFA and Uncertainty

Case studies: Waste management in Indonesia / Critical Raw
Materials in the Swiss context

W11 - Nov 28

External guest -
Stefan Pauliuk

Exercise

Project

GF & FMC

Exercise

Project

Social Metabolism

CRB

Exercise

W12 - Dec 05

Agent-based model

CRB, FMC, MAH,
SLC

Past exam

W13 - Dec 12

W14 - Dec 19

Group Project Presentation

CRB, FMC, MAH

Project

Group Project Presentation

CRB, FMC, MAH

Project

Project
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Content of lecture

EW-MFA recap and adaptability to other boundaries
Example of Swiss Cantons
Validation of methodology and insights

Insights from Urban MFA'’s and policies

»
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EW-MFA and
adaptability to
other boundaries
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- Laboratory on

=PFL  Economy-wide
Material Flow Analysis (EW-MFA)

mpo, Hecher, Campfens @

(reca p) Environment
. Boundary of the socioeconomic system ~____-- S B ons
- Accounts for all material e e et ,

flows in physical terms

= Interactions of the domestic
economy with the natural
environment and the rest of
the world economy

! Populatio:nf

- Follows the principle of mass
conservation

Human-
Environment
Relations in
Urban Systems



=Pl EW-MF A (recap)

Binder, Félix Martin del Campo, Hecher, Campfens ~

Material inputs Economy and Society Material outputs
Input Economy Output
s |
: |
: l
- | U |
Domestic I
extraction of :Domestic
materials brocessed
I
(DE) : 'outputs
I ( emissions
| |etc ) (DPO)
Imports > :Exports >
. haborat_ory on I =—========
Environment Material flows within the economy are not clearly represented in EW-MFA

Urban Systems Water and electricity flows are not represented as well Source: Eurostat, 2018


https://ec.europa.eu/eurostat/documents/3859598/9117556/KS-GQ-18-006-EN-N.pdf/b621b8ce-2792-47ff-9d10-067d2b8aac4b?t=1537260841000
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EW-MFA (recap)
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I : | to stocks NET I 1 1
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i INPUT CYCLING

ilnpul socioeconomic cyeling rate; |

' Input non-circularity rate

i OUTPUT CYCLING

! Dutput socioeconomic cycling rate;
. Output non-circularity rate 1

Source: Martin del Campo et al., 2023



https://www.researchgate.net/publication/366934421_Can_a_small_island_nation_build_resilience_The_significance_of_resource-use_patterns_and_socio-metabolic_risks_in_The_Bahamas

ePFL Relevance of resource-
use dynamics

Binder, Félix Martin del Campo, Hecher, Campfens  ©

INFLOWS

=
7, —¥ OUTFLOWS
d
(o) 5 EMISSIONS
=
w
=
0
=
1]
-
n
>
v
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Urban Systems TIME

Source: Martin del Campo et al., 2023



https://www.researchgate.net/publication/366934421_Can_a_small_island_nation_build_resilience_The_significance_of_resource-use_patterns_and_socio-metabolic_risks_in_The_Bahamas
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IMPORT
FOOTPRINT
138.2 Mt

EW-MFA for Switzerland in 2022

EXTRACTED, PROCESSED,
PRODUCED ELSEWHERE

IMPORTS

BIOMASS

EXTRACTED
RESOURCES IN
SWITZERLAND

59.4 Mt

FOSSIL
FUELS

METAL

ORES

NON-
METALLIC
MINERALS

CYCLED

13.6 Mt

MATERIALS

=
=]
o
z
-
<
@
w
=
<
=

TOTAL

NATIONAL ECONOMY
OF SWITZERLAND

NATIONAL
ECONOMY

Extracted raw materials,
imported raw materials and
manufactured goods are
processed through the
industrial system, deployed
on the market and consumed
in the form of finished
products by final demand
actors, either to satisfy
societal needs domestically
or abroad (exports).

@) NUTRITION

MANUFACTURED

@ GOODS

= COMMUNICATION

t» MOBILITY

. HEALTHCARE

E) SERVICES

{) HOUSING

SWITZERLAND
SOCIETAL NEEDS
175.3 Mt

-
(=}

ar, Campfens

EXPORTED, STOCKED, WASTED,
LOST OR CYCLED ELSEWHERE

EXPORT
FOOTPRINT
34.3 Mt

EXPORTS

PRODUCTS
THAT LAST )
56.9 Mt

MATERIAL
STOCKS

Source: Circle Economy, 202



https://cdn.prod.website-files.com/5e185aa4d27bcf348400ed82/647f3580e21fe81c006837ea_20230525%20-%20CGR%20Switzerland%20-%20Report%20-%20210x297mm.pdf
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=PFL - Swiss administrative boundaries

Binder, Félix Martin del Campo, Hecher, Campfens

Country Cantons (26)

o

St. Gallen
Lucerne
Schwyz

Foatmuihin

Uri

Vaud Fribourg Grisons

Ticing

- Laboratory on
Human-
Environment
Relations in
Urban Systems

Source: Swiss Federal Statistical Office, 2018



https://www.bfs.admin.ch/bfs/fr/home/services/geostat.html
https://www.bfs.admin.ch/bfs/fr/home/services/geostat.html
https://www.bfs.admin.ch/bfs/fr/home/services/geostat.html
https://www.bfs.admin.ch/bfs/fr/home/services/geostat.html

=P*L Regionalization
of EW-MFA

- Importance

* Tailors analysis to local conditions and resource flows

* Enhances policy relevance by focusing on regional dynamics
-  Methodological Approach:

* Collect regional data on domestic extraction, imports, exports, and
emissions.

* Use sub-national boundaries for detailed insights into material flows.

« Benefits

* Identifies regional strengths and weaknesses in resource use

* Facilitates targeted interventions and policies for sustainable
development

Human- * Allows comparison and benchmarking

Environment
Relations in
Urban Systems

- Laboratory on

[y
N
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Human-
Environment
Relations in
Urban Systems

Regionalization
of EW-MFA: Challenges

Data Availability

* Limited access to region-specific data (imports/exports)
* Need for harmonization across sub-national databases

Methodological Consistency
* Ensuring uniformity in data collection and analysis methods
* Adapting national methodologies to local contexts without losing accuracy
* Balancing granularity with data reliability and availability.
Policy Integration
* Aligning regional findings with national policies and objectives
* Bridging the gap between local and national governance structures
Stakeholder Engagement

* Involving local authorities and communities in data collection and
interpretation

* Ensuring that policies are responsive to regional needs and contexts

[
w
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Example of Swiss
Cantons

14



=PrL - Application in Switzerland

- Laboratory on

Human-
Environment
Relations in
Urban Systems

Steps

Cleaner and Responsible Consumption 10 (2023) 100127

Contents lists available at ScienceDirect
Cleaner and Responsible Consumption

e, A
ELSEVIER journal homepage: www.journals.elsevier.com/cleaner-and-responsible-consumption

Cleaner
and Responsible
Consumption

Streamlining the regionalization of economy-wide material flow accounts
(EW-MFA): The case of swiss cantons

Nicole S. Wiedmann, Aristide Athanassiadis , Claudia R. Binder

Laboratory for Human Environment Relations in Urban Sy (HERUS), i of Envir 1 Engineering (IIE), School of Architecture, Civil and Environmental
Engineering (ENAC), Ecole Polytechnique Fédérale de L (EPFL), CH-1015, Lausanne, Switzerland

Data Collection process

Down-scaling the data on a cantonal scale
Results by canton

Final remarks

=
(9]

Binder, Félix Martin del Campo, Hecher, Campfens

W | Aagau | Zirich

Lucerne

Valais

5t. Gallen

Schiryz

Glarus

Fdmatten

_' Uri
Grisons

Ticino

Source: Wiedmann et al., 2023



https://www.sciencedirect.com/science/article/pii/S2666784323000281?ref=pdf_download&fr=RR-2&rr=8c9d0dcb491b6aa1
https://www.sciencedirect.com/science/article/pii/S2666784323000281?ref=pdf_download&fr=RR-2&rr=8c9d0dcb491b6aa1

Layers

=PrL t t i
a a c o e C I O n ED Layer1:Context © This layer is all about extraction flows, consumption

£84 Layer 2: Biophysical characteristics addition to (artificial) stocks (e.g. Building stocks).

k2 L 3: Infrastruct . . .
rO‘ :ess S Data and information to obtain
¢ Layer 4: Stocks and flows

12 401 Extraction: Fishing

[y
<)

El Extra: General photos
fER 402 Extraction: Agriculture
B view all instructions

£33 4.03. Extraction: Forestry

4.04. Extraction: Mining

= Gathering data following the EW-
MFA questionnaires

*  Domestic Extraction (DE)
* Import 406 Stocks: Buildings
* Export i\ 409 Stocks:Infrastructure
* Domestic Processed Output (DPO) &, 410.Stocks: Vehices

T 4.11 Stocks: Livestock

4.05. Production Flows: Manufacturing

Binder, Félix Martin del Campo, Hecher, Campfens

4.06. Flows: Consumption

B B E <%

4.07. Household budget surveys

=)

& 412 Flows: Energy

= Data storage
*  Metabolism of City (MoC) Data Hub
* Spreadsheet (Excel)
* List of contacted people

= 4.13.Flows: Water
T 4.14 Flows: Imports and exports
&2 4.15. Emission to air

£ 4.16. Emissions to water

- Laboratory on

Human-
Environment

A
Ursan Systoms - EW-MFA Handbook 2018 e Source: EW-MFA Handbook, 2018

4.17. Dissipative use of products



https://ec.europa.eu/eurostat/documents/3859598/9117556/KS-GQ-18-006-EN-N.pdf/b621b8ce-2792-47ff-9d10-067d2b8aac4b?t=1537260841000
https://ec.europa.eu/eurostat/documents/3859598/9117556/KS-GQ-18-006-EN-N.pdf/b621b8ce-2792-47ff-9d10-067d2b8aac4b?t=1537260841000
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Available data

Available data
considering MoC
Data Hub layers

To fill in an
EW-MFA
questionnaire
* Different
sources
* Transform
metrics

* Downscaling

Good

No data /

not determinable

=
~

lel Campo, Hecher, Campfens

Lausanne City

Vaud Canton

Geneva City

Geneva Canton

Data Quality

1. Context

Boundaries, Economic activities,
Population & Policies

2. Biophysical

Soil, Vegetation, Biodiversity,
Water, Climate & Minerals

3. Infrastructure

Land use, Wetworks, Services,
Manufacturing sites, Transports. ..

4. Stocks &
Flows

Natural extraction

Consumption, budget surveys

Stocks: Buildings, Infrastructure

Stocks: Vehicles

Stocks: Livestock

Flows: Energy

Flows: Water

Flows: Imports & Exports

Emissions (air, water, products)

Waste flows

Matrix representing the collected data by availability and quality.
A: Availability; F: Format; OA: Open Access

Source: Athanassiadis & Binder, 2021



https://www.researchgate.net/publication/356372111_Data_mining_in_the_context_of_urban_metabolism_A_case_study_of_Geneva_and_Lausanne_Switzerland

=L Domestic
Extraction (DE)
Swiss Domestic Extraction ;

70000

- Fossil energy
materials / carriers s0000

=  Biomass

40000

d tonnes

=  Metals

30000

Thou

=  Minerals 20000

100%
0
0\%’5@6093’\%@0\’L’bgb‘%éo’\%%Q'\’b’bh%‘b’\%%Q\pD,
7 D 2 & & o 2 QL H L » N I N L R NP i A
FEEFFTFFLETFTT LTI FT TP TS EE S SS S Sf
mmmm DE Biomass = DE Metals mmmm DE Non-metalic minerals
mm DE Fossil energy materials/carriers mmmm DE Other products mmm DE \Waste
- Laboratory on = Domestic Extraction
Human-
Environment
Relations in

Urban Systems

Source: Swiss Federal Statistical Office, 2024



https://www.pxweb.bfs.admin.ch/pxweb/en/px-x-0204000000_103/px-x-0204000000_103/px-x-0204000000_103.px/table/tableViewLayout2/
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DE - Biomass (Crops)

Crops, fodder crops and residues
= Utilised Agricultural Area (UAA) classification 3,

= Swiss biomass production
= DE Switzerland,
= Fruits (UAA), wine and beetroots production,
= Crops and milk production, yield factors - regional and cantonal level,
= Vegetables production (request data, available for main porducer cantons),

Crops

Mass production per canton = Primary data

_ Cantonal UAA

: X Swiss Production
Swiss UAA

= Cantonal UAA X Yield factor
Wine [hl - tons]
Tons of wine = (Primary data [hl]/0.8)/10

[
©

Binder, Félix Martin del Campo, Hecher, Campfens


https://www.pxweb.bfs.admin.ch/pxweb/fr/px-x-0702000000_106/px-x-0702000000_106/px-x-0702000000_106.px
https://www.pxweb.bfs.admin.ch/pxweb/fr/px-x-0204000000_101/px-x-0204000000_101/px-x-0204000000_101.px
https://www.blw.admin.ch/blw/fr/home/nachhaltige-produktion/pflanzliche-produktion.html
https://www.sbv-usp.ch/fr/service/agristat-statistique-de-lagriculture-suisse/statistiques-et-evaluations-see/
https://www.szg.ch/fr/prestations/enregistrement-des-donnees-legumes/

=PrL

+ Laboratory on

Human-
Environment
Relations in
Urban Systems

N
o

DE - Biomass (Wood & Wild life)

Wood Wild life
= Wood harvest in Switzerland by = Fish statistics per canton, -
Canton [m3], Bundesamt fur Umwelt

= Hunting statistics per canton,
— Bundesamt fur Umwelt
= Hunting statistics per canton,

Binder, Félix Martin del Campo, Hecher, Campfens

Wood [m3 = tons]

1. For sawlogs and veneer logs, a 10% extra volume need to be added in order to account for
bark.

2. A Swiss factor is applied to convert the volume in mass: 0.52 t/m3 for hardwood, and 0.68 t/m3
for softwood.

Wild life
Hunting, is it allowed in Switzerland?
Conversion factor number of head to weight in EW-MFA Handbook


https://www.pxweb.bfs.admin.ch/pxweb/fr/px-x-0703010000_102/px-x-0703010000_102/px-x-0703010000_102.px
https://www.statistiquedepeche.ch/fr/statistics?tt=0&dt=0&at=0&st=0&dp=0&ar=CH&wt=0&th=10&un=0&in=0&yr%5Bfrom%5D=2000&yr%5Bto%5D=2019&sp=100102
https://www.jagdstatistik.ch/fr/home
https://www.bfs.admin.ch/bfs/fr/home/statistiques/agriculture-sylviculture/chasse-peche-pisciculture/chasse.assetdetail.14777317.html

=PrL
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DE - Minerals data sources
& calculations

Data sources
= Cantonal Statistical Office (VD — STATVD, GE — OCSTAT)
= Cantonal department of the territory (DGE-GEODE Vaud, DSPE-GESDEC Geneve)

Transform metrics
= Usually from m3 - tons

N
=

Binder, Félix Martin del Campo, Hecher, Campfens

= Specific factors
from Cantonal
department

=  EW-MFA Handbook

Image: La carriére d’Holcim a Eclépens (VD) .
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Imports &
Exports

Fossil energy materials /
carriers

Biomass
Metals
Minerals

Other products

Wastes imp/exp for final
treatment

NST code MF code

1 Preducts of agriculture, hunting, and forestry; fish and other fishing products MF1
2 Coal and lignite; crude petroleum and natural gas
3 Metal ores and other mining and quarrying products; peat; uranium and thorium

4 Food products, beverages and tobacco MF1

5 Textiles and textile products; leather and leather products MF1
plaiting materials; pulp, paper and paper products; printed matter and recorded

6 media MF1

7 Coke and refined petroleum products

Chemicals, chemical products, and man-made fibers; rubber and plastic products ;
8 nuclear fuel

9 Other non metallic mineral products ME3

10 Basic metals; fabricated metal products, except machinery and equipment

Machinery and equipment n.e.c.; office machinery and computers; electrical
machinery and apparatus n.e.c.; radio, television and communication equipment
11 and apparatus; medical, precision and optical instruments; watches and clocks

12 Transport equipment

13 Furniture; other manufactured goods n.e.c.

14 Secondary raw materials; municipal wastes and other wastes
15 Mail, parcels

16 Equipment and material utilized in the transport of goods

Geoods moved in the course of househeld and effice removals; baggage and
articles accompanying travellers; motor vehicles being moved for repair; other
17 non market goods n.e.c.

18 Grouped goods: a mixture of types of goods which are transported together

Unidentifiable goods: goods which for any reason cannot be identified and
19 therefore cannot be assigned to groups 01-16.

20 Other goods n.e.c.
21 Unknown

N
N
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Imports & Exports - Road

Road transport
= Swiss Heavy Vehicles (yearly survey)
» Eurostat, road transport by NST 2007 code for NUTS 3 regions (equals to swiss
cantons): - Exported ; - Imported
= Swiss Heavy Vehicle survey by main Swiss regions —

=  Foreign Heavy Vehicles (every 5 years) -
=  Complete missing years by liner regression
= Data aggregated by main Swiss regions — downscaling—>

Eurostat data NUTS 3
FSO data SHV Survey by main Swiss regions

or

Eurostat data NUTS 3
Aggregation Eurostat data of Cantons coposing your main region

=  Swiss Light Vehicles (every 10 years) -

=  Complete missing years by linear regression or of goods transported

= Allocation to NST 2007 code by considering the share of other surveys

N
w
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https://ec.europa.eu/eurostat/databrowser/view/ROAD_GO_NA_RL3G__custom_931572/default/table
https://ec.europa.eu/eurostat/databrowser/view/ROAD_GO_NA_RU3G__custom_931560/default/table
https://www.bfs.admin.ch/bfs/fr/home/statistiques/mobilite-transports/transport-marchandises/route/recueil-tableaux.assetdetail.14467874.html
https://www.bfs.admin.ch/bfs/fr/home/statistiques/mobilite-transports/transport-marchandises/route/recueil-tableaux.assetdetail.14467983.html
https://www.bfs.admin.ch/bfs/fr/home/statistiques/mobilite-transports/transport-marchandises/route/recueil-tableaux.assetdetail.314752.html
https://www.bfs.admin.ch/asset/fr/su-f-11.05-GTS-E22

=PFL - Imports & Exports - Rail

—_—
asisausgabe zur L

arkistudie Schweiz, Band 2017 - Kapitel 3

= Cantonal statistics by

in 1000 t nach ordwest= Zentral-

mean of transport (often —
aggregated and ctoe = - -
considering only foreign T Y 7Y 22 72 N N
exchanges) o, e =l =l =l = o — Y T Y —y — — = 5:?2
= Furostat dataset import o S
from abroad to Swiss — -
main regions e e s : - — BT
" HSG study intra-regional o T S ) ) R T N N
trades of goods by rail. ae e
Share compared to Swiss o won || v | | sow| ] e | _swom
Heavy Vehicles survey. e N TS T ™ T ST T N

W Anteil Strasse =505

Tabelle &: Modal

(Quellen: SBE Infr 3] GUtertransporterhebung 2014)

- Laboratory on

uman HSG Logistikmarktstudie supplied by CFF Infrastructures in 2021

Relations in
Urban Systems
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https://ec.europa.eu/eurostat/databrowser/view/TRAN_R_RAGO__custom_937281/default/table

N
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=PrL - Domestic Processed Output (DPO)

=  Emissions to air
-  \Waste
=  Emissions to water

Binder, Félix Martin del Campo, Hecher, Campfens

= Dissipative use of
products

= Dissipative losses

- Laboratory on

Human-
Environment
Relations in
Urban Systems



=PrL

- Laboratory on

t
Relations in
Urban Systems

DPO - Emissions to air

Activity data

Cantonal statistics office (energy consumption
territory, number of cars and fuel consumption

Cantonal department of energy

GHG and other pollutant gas emissions factors
National Inventory Report (FOEN)
Informative Inventory Report (FOEN)

Livestock emissions factor
IPCC Report 2006 (Dong et al.)

)

industries present on the

Emissions to air of HFCs, PECs, SF6, Heavy Metals, and POPs, were
downscaled from the Swiss EW-MFA based on Per Capita numbers

N
()
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http://www.bafu.admin.ch/dam/bafu/en/dokumente/klima/klima-climatereporting/National_Inventory_Report_CHE.pdf.download.pdf/National_Inventory_Report_CHE_2019.pdf
https://www.bafu.admin.ch/dam/bafu/de/dokumente/luft/fachinfo-daten/Switzerlands-Informative-Inventory-Report-2019.pdf.download.pdf/switzerlands-informative-rep-2021.pdf
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf

N
~

=PFL DPO - Waste

= Cantonal statistical
office

Binder, Félix Martin del Campo, Hecher, Campfens

- Cantonal department
of geology and soils
usually in charge of
waste management

* What is interesting
for you? Type of

waste and
disposal method

- Laboratory on

Human-
Environment
Relations in
Urban Systems

Source: Pixabay


https://pixabay.com/photos/garbage-environmental-pollution-1260833/

=rrL - DPO - Emissions to water

= Based on the waste water
treatment plant reports

= Know which plants you have
in your region

= Analysis of water released
into the environment

= MF4.01 Dissipative use of
organic fertiliser, 5% of it
considered in MF 3.04 Other
substances and organic
materials

+ Laboratory on

Human-
Environment
Relations in
Urban Systems
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Concentratmns;. Rendements en %
Sortie
. Entrée s Traitée + . Traitée +
Parametres Unité Traitee Déversé Traitée Déversé
Matiéres en suspension mg/l 10
DBOs mg O,/ 182 8 12 95.8 93.3
DCO 395 35 46 91.5 88.4
Carbone organique total — 101
Carbone organique dissous 9 10 90.0
Phosphore ortho ma P/l 0.11
Phosphore total 9 5.09 0.35 0.51 93.1 90.0
Ammonium 24.30 14.79
N/I
Nitrate + nitrite mg 9.33

Bilan de I'épuration Vaudois en 2019
Annexe E2 - Capacités et résultats 2019 de la "STEP vaudoise"



=rrL - PDPO - Dissipative use of products and
dissipative losses

Organic fertiliser: Number of livestock (FSO) X
manure production factor (EW — MFA Handbook 2018)

Cantonal UAA
Swiss UAA

Mineral fertiliser, Pesticide, Seeds: Swiss DPO X

Sewage sludge: illegal environmental dumping since 2008

Cantonal population

Compost, Solvents: Swiss DPO X : -
Swiss population

- Laboratory on

Cantonal Impermeable surface

Relations - Salt, Dissipative losses: Swiss DPO X :
Urban Systems Swiss Impermeable surface

N
©
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https://www.pxweb.bfs.admin.ch/pxweb/fr/px-x-0204000000_102/px-x-0204000000_102/px-x-0204000000_102.px
https://www.pxweb.bfs.admin.ch/pxweb/fr/px-x-0702000000_106/px-x-0702000000_106/px-x-0702000000_106.px
https://www.bfs.admin.ch/bfs/fr/home/statistiques/population/effectif-evolution/population.assetdetail.13707339.html
https://www.bfs.admin.ch/bfs/fr/home/statistiques/espace-environnement/utilisation-couverture-sol/surfaces-habitat-infrastructure/degre-impermeabilisation.assetdetail.11007194.html

EPFL

Laboratory on
Human-
Environment
Relations in
Urban Systems

EW-MFA

Canton Vaud EW-MFA indicators in tons per capita

Year 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
DE 7.8 7.6 7.5 7.7 7.2 6.9 7.1 6.5 6.4 6.4 6.2
(Ca nto I1) results = == s g s
EXP 38.6 38.8 30.1 326 36.5 315 36.6 371 329 359 | 374
Canton Vaud EW-MFA indicators in thousands of tons DPO 6.6 6.4 6.4 5.9 5.9 6.1 5.5 54 54 -2 5.0
Year | 2008 | 2009 [ 2010 |[2011 [2012 |[2013 | 2014 | 2015 |2016 | 2017 |2018 DMI 451 46.9 397 40.2 43 5 391 427 455 42 4 452 474
DE 5255 | 5217| 5239 | 5508 5260 5075 | 5285| 4972| 4986 | 5061 | 4892 — —
IMP | 25069 | 27067 | 22607 | 23138 | 26309 | 23629 | 26678 | 29676 | 27794 | 30429 | 32684 DMC 6.6 8.2 9.6 7.6 6.9 7.6 6.0 8.4 9.5 9.4 10.0
EXP | 23917 | 26674 | 21107 | 23280 | 26530 | 23135 | 27436 | 28239 | 25459 28162 | 29665 PTE 135 146 g9 11.0 g3 12.0 14 4 132 121 178 148
DPO | 4413 | 4306| 4518 | 4223 | 4306| 4448 | 4130| 4139| 4200] 4105| 3985 = L - -
DMI | 30323 | 32283 | 27846 | 2866G | 31569 | 28704 | 31963 | 34648 | 32780 35430 | 37575 Canton Geneva EW-MFA indicators in tons per capita
DMC| 4406 | 3609 | 6739 | 5386| 5039 | 5568 ) 4507) 6409 | 7322) 7328 7910 Year 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
PTB 655| 2192| 2911| 1138| 1360| 1271| 1037| 2616| 3524 3658| 4383 = = =
Canton Geneva EW-MFA indicators in thousands of tons DE 26 25 25 25 24 24 2.4 23 24 2.6 2.5
Year | 2008|2009 | 2010 2011 |2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 INP 275 | 257 238 249| 277 246 230 236 205| 220 188
DE 1123 | 1124| 1120 1120] 1123| 1112 1126] 1111] 1162| 1252| 1239 _ _ _
IMP | 12046 | 11486 | 10801 | 11377 | 12738 | 11403 | 10803 | 11264 | 9545| 10746 | 5314 EXP 252 273 225 234 171 240 234 238 215 205| 184
EXP | 11027 | 10127| 10180 | 10699 | 12464 | 11125 | 10988 | 11355 | 10420 10048 | 9127 DEO 17 15 15 .0 a1 11 35 15 35 35 33
DPO | 2075 | 2023 | 2084 1842| 1886| 1886 1636| 1704| 1684 1696| 1612 ) ) . . ) . . ) ) . :
DMI | 13169 | 12605 | 11921 | 12505 | 13861 | 12515 | 11928| 12374 | 11107 11999 | 10553 DMI 301 283 263 273| 301 | 270 | 254/ 259 229 245)| 213
DMC| 2142 | 2482 | 1741 1807| 1397| 1390| ©40| 1018| 687 1950 1426 DMC 49 X 38| 39 30 30 50 71 14 10 79
PTB | 1010| 1358| 621| 678| 274| 278| -186] 1| —475| @98| 187
Swiss EW MFA indicators in thousands of tons (FSO data) PTB 23 30 14 15 0.6 0.6 -0.4 -0.2 -1.0 14 0.4
Year | 2008 | 2009| 2010 2011| 2012] 2013| 2014] 2015| 2016| 2017] 2018 Swiss EW-MFA indicators in tons per capita (ESO data)
DE | 60708 | 61623 | 62899 | 64979 | 62203 | 63405 | 65571| 60150 | 60522 | 60528 | 59733 . P P
IMP | 52168 | 49423 | 51957 | 52876 | 52234 | 54072 | 33383 | 33506 | 53014 | 53953 | 52339 Year 2008 ( 2009 ( 2010 2011 | 2012 | 2013 | 2014 ( 2015| 2016 2017 | 2018
EXP | 17256 | 15275 | 16297 | 17163 | 164Gz | 16477 17044 | 16770 | 16804 17574 17780 DE 50 79 50 52 77 73 50 2 3 71 70
DPO | 59565 | 58204 | 60507 | 56536 | 58527 | 39947 | 55385 | 55907 | 57121 36555 | 53218
DMI | 112875 | 111047 | 114855 [ 117855 | 114436 | 117477 | 118954 | 113656 | 114837 | 114482 | 112072 INP 6.8 6.3 6.6 6.6 6.5 6.6 6.5 6.4 6.4 6.4 6.1
DMC | 95610 | 95771 | 98558 | 100692 | 97974 | 101000 | 101910 | 96386 | 98033 | 96508 | 94202
PTB | 34912 | 34148 | 35659 | 35713 | 35772 | 37595 | 36339 | 36736 | 37111 35950 | 34559 EXP 22 2.0 2.1 22 2.1 2.0 2.1 2.0 2.0 2.1 21
DPO 7.7 7.5 7.7 7.1 7.3 7.4 6.7 6.7 6.8 6.7 6.5
H H . DMI 14.7 143 14.6 148 142 14 4 14 4 13.6 13.6 135 13.1
= QOther indicators: -
DMC 12.4 123 12.5 12.7 12.2 12 4 12.4 116 11.6 114 11.0
Indicator Method PTB 45 44 45 45| 45| 46| 44 44 44 2| 40
DMI DE + IMP
DMC DMI - EXP
PTB IMP — EXP Source:

w
o
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https://figshare.com/articles/dataset/Economy-Wide_Material_Flow_Accounts_of_Canton_Vaud_and_Geneva_Switzerland/14806311/3
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EW-MFA Canton Vaud in 2019

IMPORTS
26 521 kt

5479 kt

Legend @ Metal ores

Biomass

’___________~

CANTON VAUD

800 000 inh ; 3 212 km2 *
59 503 M CHF

DOMESTIC
EXTRACTION
5506 kt

1647 kt (@&

3859 kt (¥

’_-__-__
I N I I NN S -

2019)

@ Non-metallic minerals Other products @ Emissions to air

EXPORTS
25 271 kt

= @ 7 736 kt

EMISSIONS
4 317 kt

== @ 4 074 kt

; _® 14 kt

229 kt

O Fossil energy carriers @ Waste for final treatment @ Emissions to water

Dissipative use of products

w
N
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Relations in

Urban Systems

Limits of this
study

= Data accuracy and metric conversion

Limited data on import and export flows
» Consequently DMI, DMC and PTB

= Need of improvement of environmental monitoring

w
w
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Remarks

Overview of resources needs / environmental pressure

Dig further in different flows to...
Circularize flows
Implement local flows
Developing new policies
Implement mitigation strategies

Improvement of environmental monitoring techniques and
data availability

w
>
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=P*L - Background

Planet earth is a finite resource

Binder, Félix Martin del Campo, Hecher, Campfens

“This [future world] will be a small, closed, limited,
planetary society, almost certainly dependent on solar
energy for its input or power, and it will have to recycle

virtually all its materials into a circular economy, in

which the dumps become the mines”

uuuuu

Source: Kenneth E. Boulding, 1972



https://journals.sagepub.com/doi/10.1177/000276427201500303

w
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=r*L - Background

Energy S $
Food

Water

Goods

Martin del Campo, Hecher, Campfens

w Emissions
= Organic waste

Inorganic waste

LU

= Modern societies:
Linear “take-make-dispose’

RAW MATERIAL DESIGN DISTRIBUTION CONSUMPTION INCINERATION economy
PROCESSING & PRODUCTION & USE & LANDFILL

Sem e msmms } ) mememsms § ¥ mames = -——=s = - * P memms = 1} 'y mememe =



=PrL

uuuuu

Definition of Circular Economy

mpo, Hecher, Campfens

“Economic system of production,
trade and consumption that, from the
design of a product through to its end
of life, is designed to optimize the use
of resources and reduce the lmpact of

How far are we from achieving this?

Source: CleantechAlps, 2021



https://issuu.com/cimark/docs/etude-eco_circulaire-2021-en_full_web

w
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=7L  Global Circularity gap s oy = 2L

Input Resources Take Process Produce Provide Societal Needs End-of-use

Total
resources
entering
the global
economy
92.8 Gt

Binder, Félix Martin del Campo, Hecher, Campfens

MINERALS

|
|
|
|
|
|
l
| it
| 51,9 Gt
I Extracted
I resources
| 84.4 Gt
|
1 Circle Economy, (2018, 2019,
l 2020, 2021, 2022, 2023, 2024)
1 I
|
! BIOMASS
l
: Wasted
| Cycled 13.0 Gt
B T
OPO® « < < < < < < ¢ ¢ " se.é él >
‘r"r’g#aﬁeck

14.5 Gt

Year 2018 | 2019 | 2020 | 2021 | 2022 | 2023 ‘ : < <

Circularity Gap (%) 9.1 9.0 8.6 8.6 8.6 7.2 Source: Circle Economy Foundation, 2018/19/20/21/22/23/24



https://www.circularity-gap.world/

H
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=L Switzerland’s Circularity gap e - oo

EXTRACTED, PROCESSED, EXPORTED, STOCKED, WASTED,
PRODUCED ELSEWHERE g LOST OR CYCLED ELSEWHERE

NATIONAL ECONOMY
OF SWITZERLAND

EXPORT
FOOTPRINT

IMPORT
FOOTPRINT

relix,Martin del Campo, Hecher, Campfens

138.2 Mt 34.3 Mt
IMPORTS EXPORTS
NATIONAL
ECONOMY B
; NUTRITION PRODUCTS = %
BIOMASS 2 Extracted raw materials, MANUFACTURED ;:‘;TML':AST > mateniil
» imported raw materials and GooODS ’ STOCKS
< manufactured goods are
FOSSIL E processed through the EELlUMrELTIE L
EXTRACTED FUELS = industrial system, deployed
RESOURCES IN = on the market and consumed MOBILITY
SWITZERLAND = in the form of finished
59.4 Mt SlETEL i~ products by final demand HEALTHCARE ey >
ORES o . . 37.5 Mt
actors, either to satisfy
societal needs domestically SERVICES
NON- or abroad (exports).

METALLIC
MINERALS

HOUSING

SWITZERLAND
SOCIETAL NEEDS

o 175.3 Mt

CYCLED
MATERIALS
13.6 Mt

Circularity Gap (%) 6.9 Source: Circle Economy Foundation, 2023



https://www.circularity-gap.world/switzerland#:%7E:text=Over%2093%25%20of%20the%20materials,economy%2C%20measured%20at%207.2%25.

=L Circular Economy

“Economic system of production,
trade and consumption that, from the
design of a product through to its end
of life, is designed to optimize the use
of resources and reduce the impact of
economic activity on the environment”

How can we design a future Circular Economy?

Economic system - Product Design
Production - End-of-life
" oman- " - Trade - Optimizing resources

Consumption - Impacts

I
furt
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Eg promoting r.-)
resource efficiency

Cohesion Policy

supports

Low-carsoN N\
—

ECONOMY | ™\

Eg stimulating "\
energy efficiency ™

- Laboratory on
Human-
Environment
Relations in
Urban Systems

ENVIRONMENT &
RESOURCE EFFICIENCY

E:u-t-»nsr;;ﬁ ér?{-‘r.l gn"a:-wrﬂI
WASTE MANAGEMENT
RESEARCH &

& ’ INNOVATION
veloping innovative approoches

CircularEconomy

Insights from
Urban MFA’s and

policies

42


https://ec.europa.eu/regional_policy/en/newsroom/news/2015/12/12-02-2015-cohesion-policy-supports-the-circular-economy

=L Insights from
Urban Metabolism

= Cities are not at all self-sufficient

* This reliance on external flows highlights the vulnerability of cities to
disruptions in supply chains and resource availability, especially as
population growth and urbanization continue

= Scale matters

* To optimize resource management and urban planning, it's crucial to
understand the specific context of the scale at which material flows are
being assessed

= Difficult to make circular

* To create more circular systems, cities would need to redesign
production, consumption, and waste processes. This includes
strategies that prioritize infrastructure for material recovery,

‘ E‘L*;f,’;ﬁ‘.“y‘t’" encouraging modular and reusable design, and shifting economic

Relations in incentives toward resource conservation

Urban Systems

»
w
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=PFL - Urban Metabolism City of Gdansk, Poland, 2021

Classification of waste and material
was based on European Waste
Catalogue (EWC) codes, and might

therefore differ slightly from locally
used categories.

The fraction of municipal waste that — e = o =

undergoes the ‘Unknown' treatment is
An unknown fraction of municipal -

sent to a third party, and we do not
Heat recovery by the Utilization Plant waste which is organic. This fraction
was not taken into consideration due @ e ot mepsimakied by ca s e e know what happens to it.
to lack of data. up in the mixed fraction. This is
COLLECTION METHOD WASTE CLASSIFICATION NCulIbHATlTS MATERIAL (226 154 Mg) 1 RECOVERY (168 170 Mg)

(226 256 Mg) (225 903 Mg)

86% of municipal waste is
collected by Suez; 14% by GUK.

Binder, Félix Martin del Catpo, Hecher, Campfens ﬂ
|

Recycling of paper and plasic,
composting of biodegradable
waste (115 000 Mg)

Mixed municipal waste

Waste collected (129 000t)

from residents Municipal (172 000 Mg)
(190 000 Mg)

GDANSK
MUNICIPAL WASTE

Recycling/reclamation of metals (23 400 Mg)
Biodegradable waste

(226 000 Mg) (34 800 Mg)

Unknown (17 100 Mg)

Construction and

Purchase points Demolition (29 500 Mg)
(30 200 Mg)

Metal (26 700 Mg)

Separated Packaging Paper and cardboard (9 180 Mg) Recycling of inorganic materials (11 200 Mg

([ ) Bulky waste (7 440 Mg) N
PSZOK (3 000 Mg) iz e 120 * Storage of wastes (1 470 Mg)
. Other (113 Mg) sl <
Comparison municipal vs Recycling containers . ' ) Mixed packaging (5 350 Mg)

industrial waste: 226 000 Mg vs on stieets (2 990 Mg) RETEP
319 000 Mg respectively. *

Residual Waste from
Waste Treatment (90 Mg)

Concrete and bricks (3 300 Mg)

@

DISPOSAL (52 530 Mg)

Household hazardous - =

waste (66 Mg) Other C&D waste (1 930 Mg)

Mg= Megagrams = 1 ton Plastic (585 Mg) Incineration (45 600 Mg)

Te. *Other municipal waste (270 Mg)* ""\'5 Landfill {6 930 Mg)
"
Wood (52 Mg) '
. DA
* ' Other hazardous waste (18 Mg)+ =%~

LEGEND

A A - o, -—— mm = = =

e o 00 Circularity rate: 65%

« Laboratory on
Human-
Environment

Relations in
Urban Systems | Circylarity rate =

Recycled materials

Total waste Source: Metabolic Institute, 2021



https://www.metabolic.nl/publications/circular-cities-program-gdansk/

. Ll
City of Krakow, Poland, 2021 | *
=PFL . Urban Metabolism Ity of Rrakow, rofand, :
2
239 000 Mg/y (65%) of municipal waste is incinerated. g
This is a mixture of waste sent directly to incineration as S
well as residuals from the waste separation process. In — e = = = =
‘%} terms of revalorization, incineration is a low form of £
waste treatment (second lowest value after landfill). o I
WASTE COLLECTION This s a large value loss. s |
(364 700 Mg) MATERIAL (365 350 Mg) DISPOSAL (252 000 Mg) g
c
3
g |
Mixed municipal waste . g I
(222 000 Mg) 13 000 Mg/y (4%) of municipal waste goes Incineration (233 000 Mg) x
1o landfill. L
Municipal Collection - I
(341 000 Mg) 8
KRAKOW s |
MUNICIPAL WASTE ; | . |
aper, plastic, meta )
(365 000 Mg) and glass (80 900 Mg) Landfilling (13 000 Mg) |
Separated waste dropped Biodegradable (40 900 Mg) I
off at buy-back centers Bulky (15 800 Mg) |
(12 000 Mg)
Other (5 750 Mg) OTHER (45 430 Mg) [
Waste drop-off at L
collection sites Stored (21 500 Mg) I
(11700 Mg) Processing Losses (15 700 Mg)
Mg_ Megagrams - 1 ton Unknown (8 230 Mg) I
1 @ I
| RECOVERY (68 220 Mg) I
I

Recycling of paper, plastic, metals, glass
and composting of biodegradable waste I
(61 700 Mg)

Refuse Derived Fuel (6 520 Mg)

Circularity rate: 17%
- Laboratory on 61 700 Mg/y (17%) of municipal waste ' — e e = = o
Is recycled. The municipality’s recycling

Human-
Environment goal is 50%. There is a room for
Relations in improvement and value recovery here.

Recycled materials
Urban Systems | cjrcylarity rate = Y

Source: Metabolic Institute, 2021

EID UG | VY Y

Total waste



https://www.metabolic.nl/publications/circular-cities-program-gdansk/

=PrL

Urban Metabolism

City of Utrecht, Netherlands, 2021

MATERIALEN
(2.940 kton)

MATERIAALGROEP
(2.840 kton)

SECTOREN
(2.940 kten)

Fossiele energiedragers
(691 Fossiele energiedragers,
cokes en aardolieproducten
(983)
Industrie (1.240)

Cokes en aardolieproducten
(298)

Producten van de akkerbouw,
tuinbouw, bosbouw
en visserij (308)

Overige mdhgsmid?f?l%' l Dierlijke en plantaardige
producten (363)

Veeteeltproducten (132) - Huishoudens (721)

Zuivelproducten (67.9) [l
Genotmiddelen (62,7)
Aardappel-, groente- en
fruitproducten (43,4)

Graan- en zetmeel-
producten (38.8)

Vis- en vieesproducten (38,4)

.

-

- Chemische producten,

kunststof en rubber Productie en distributie
{348) van energie (360)

Chemische en farmaceutische

producten (321) o .

Owerige delfstoffen Publieke instanties, zorg

Rubber en kunststof 1288) enondenvis (21€)

producten (27,3)
Metaalproducten,

machines, apparaten en

Zakelijke dienstverlening
vervoermiddelen (139) {220)

Overige delfstoffen (288)
‘Winning en distributie van
water; afval- en afuaiwater-
beheer en sanering (5,5)
Groot- en detailhandel;
reparatie van auto’s (85,9)
Qverige d'\ensstverlenmg

Meubelen, houtwaren,
textiel, kleding en
lederproducten (137)

Metaalproducten (90,2)
Machines en apparaten (36,6)
Vervoermiddelen (12,5)
Meubelen en overige
producten (73.6)

Hout en houtwaren (48.3)
Textiel, kleding en
lederproducten (15,4)
Bouwmaterialen (96,5)

Papier, papierwaren en
drukwerk (77,)

Bouwmaterialen (96}

Papier, papierwaren
en drukwerk (77.9)

Landbeuw, bosbouw
en visserij (14,5)

5 e—

WA

BOUWMATERIALEN GEBOUWDE
(935 kton) OMGEVING
(935 kton)
Beton (692) ‘Woonfunctie (592)
Laborator Circularity rate: 49%
Human- Mineralen en i
Environmeii ‘ E::?; Utilitsiten (278)
Relations in R : 3 ; o
. . ecycled materials 22 = B e kale weo (0.5
Urban Systems | circylarity rate = 22 i P octean 129
Total waste : - Parkeerviak (1,2)
- Fietspad {0,3)

PRODUCTIE
(1.270 kton)
Dierlijke en plantaardige
producten {(487)

Chemische producten,
kunststaf en rubber (277)

Metaalproducten, machines,
apparaten en vervoermiddelen
1)

Beuwmaterialen (125)

Meubelen, houtwaren, textiel, kleding
en lederproducten (77.2)

Fossigle energiedragers, cokes en
aardolieproducten (69,6)

Papier, papierwaren en
drukwerk (37,8)

Overige delfstoffen (24,9)

VERWERKING
(971 kton)
Breken & Scheiden (253)

AFVAL
(971 kton)

—y Mineralen (642)

Onbekend (247)

g
¥

Gemengd (115) Hergebruik & recycling (159)

Dierlijk/plantaardig (94,3) Verbranden (125}

Slib (38,3)
Metalen (17,2)

N Papier/Karton (17.1)
i # e Overig niet-chemisch (17)

Glas (8.7)

Chemisch afval (7,5)

Overig grofvil (6,9)
Kunststotfrubber (2,8]
Overig Sleopafval (2,4)

Textiel (0,9)

Isolatiemateriaal (0,8)

Microbiologisch behandelen (71)

Reinigen (58,7)
Shredderen/Knippen (29.3)
Storten (26,1)

- ALLaten zitten (1.1)
—-— e —

( ITERENDA

Source: Metabolic Institute, 2021

N
(2}
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https://www.metabolic.nl/publications/circular-cities-program-gdansk/

=PrL

- Laboratory on

Human-
Environment
Relations in
Urban Systems

Insights from
Policies

Cities are not at all self-sufficient — Need to prioritize local
resources.
= Policies that support localized systems for food, energy, and material recovery can
significantly enhance urban resilience.
Scale matters - Adapt Circular Economy strategies

= A city-level strategy might prioritize household recycling and community-based
resource recovery, while regional policies might target industrial by-products and
broader recycling infrastructure

Difficult to make circular - Support Circular Design and Waste

Infrastructure.

=  Circular economy policies can drive eco-design and modular construction
approaches, which reduce waste at the source and allow materials to be recovered more
easily.

»
~
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=PrL  Circular Economy
policies at city scale

Laboratory on
Human-
Environment
Relations in
Urban Systems

PROGRAMME REGIONAL EN ECONOMIE CIRCULAIRE

2016 -2020

Mobiliser les ressources et minimiser les richesses perdues :

Pour une économie régionale innovante

be circular
be.brussels <

Mars 2016

MAIRIE DE PARIS Q)| .

ECONOMIE
CIRCULAIRES®
de PARIS

ADOPTE AU COMSEIL DE PARIS
DESY, 4 ET5 JUILLET 2017

2017-2020

Sources: Gosuin, Fremault & Laanan, 2016; Mairie de Paris, 2017; LWARB, 2017

1 . & ;
:;7 O -

LONDON'S CIRCULAR ECONOMY ROUTE MAP

® circular London

Y
w0

Binder, Félix Martin del Campo, Hecher, Campfens


https://document.environnement.brussels/opac_css/elecfile/PROG_160308_PREC_DEF_FR
https://cdn.paris.fr/paris/2020/02/26/b85d0bec45856a13799caa2015c733d4.ai
https://ek45a9hw9ht.exactdn.com/wp-content/uploads/2021/03/LWARB-Londons-CE-route-map_16.6.17a_singlepages_sml.pdf

=FL - Circular Economy policies - Brussels

THE URBAN METABOLISM OF THE BRUSSELS-CAPITAL REGION, BELGIUM (2015)

- Laboratory on

Human-
Environment
Relations in
Urban Systems

METABOLISME URBAIN, REGION DE

BRUXELLES

MATIERES
e FLUX entrants

448 ki

STOCK MATERIEL

Autes  Bols  Metouc  Plosigues.
143 11471/3517 1420

l'-’rét:ipii'ul'kxlér
131 000 00Q.m® +,
' 184921 kt

EMERGIE
Parts &t flux entrants (GYVH|

e

Eleciricité

BRUXELLES CAPITALE

MATIERES
FLUX sortants Parts et flux sorants (k]

dechers 1 730 kt

GES
Parfs &f flux sortants [k eq.CC.

Autres Goz fucrés
118
Incinératior

ies |énerg!

* Fiod légar, * * biodimsel, biosthancl, bois, aure biocarburant incls
Source : KCEDD - ECORES - BATir pour le compte de lo Région de Bruxelles Capitale, bilan prowisoire avril 2014

Source: Gobbo, 2021

Y
©
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https://www.researchgate.net/publication/356915104_Understanding_Urban_Stocks#fullTextFileContent

Source: Gosuin, Fremault & Laanan, 2016

=PfL - Circular Economy ’
policies - Brussels

PROGRAMME REGIONAL EN ECONOMIE CIRCULAIRE
2016 -2020

Mobiliser les ressources et minimiser les richesses perdues :

Pour une économie régionale innovante

= Urban metabolism study in 2014-
2015

= 3 ministries, 4 administrations

- 4 strategic themes :
be circular

* Transversal (43 measures): define a be.brussels <
favorable normative and legal
framework

* Sectoral (48 measures): Construction
(13), resources and wastes (24),
logistics (7), retail (4) Meee

. Laboratory on * Territorial (8 measures)

Human-

Relations in * Governance (12 measures)

Urban Systems



https://document.environnement.brussels/opac_css/elecfile/PROG_160308_PREC_DEF_FR
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Laboratory on
Human-
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Relations in
Urban Systems

Circular Economy policies - Paris

Paris (2,166,000 PPC (6,321,000 IdF (11,259,000
inhab.) inhab.) inhab.)
ke tleap ke tlcap ke tleap
INPUT
Local extraction
Fossil fuels 0 0.0 0 0.0 540 0.0
Minerals 0 0.0 0 0.0 16,990 15
Biomass Q 0.0 30 Q.0 6,010 0.5
Total local extraction 0 0.0 30 0.0 23,540 21
Imports
Fossil fuels 3,910 18 13,050 21 26,100 13
Others 15,240 7.0 56,450 89 88,350 7.8
Total lmports 19,160 8.8 69,500 11.0 114,450 10.2
DMI 19,160 8.8 69,530 1.0 137,990 123
OUTPUT
T[) nature
Emissions to air 6,710 3.1 24,470 3.9 53,840 4.8
Waste landfilled 0 0.0 2,500 04 20,010 18
Emlﬁﬁi(“lb' to water 0 0.0 10 OAD 40 DO
Dissipative flows 1350 0.1 440 o1 2,400 0.2
Dro 6,860 3.2 27,410 43 76,290 6.8
Exportations
Exported flows to nature 4,100 1.9 9,610 135 69 0.0
Exports excluding wastes 8,380 39 40,410 6.4 58,500 5.2
Total exports 12,480 5.8 50.020 19 58,570 5.2
DMO 19,340 8.9 77,430 122 134,860 12.0
LEPO 10,960 5.1 37,020 59 76,360 6.8
RECYCLING
Local 0 0.0 4,210 0.7 7.320 0.7
External 1,850 0.9 440 01 0 0.0
Total recycling 1,830 0.9 4,660 07 7320 0.7
Wastes exported 3,930 2.7 10,050 1.6 70 0.0
DMC 4,830 12 19,070 3.0 79,420 7.1
DMC... 10,780 5.0 29,120 4.6 79,490 7.1
Bl oxygen (combustion) 6,360 3.0 24,010 3.8 52,650 4.7
BO water (combustion) 3,280 1.5 12,010 1.9 26,330 2.3
NAS 3,100 1.4 4,110 0.7 29,460 2.6

Note: P = Paris; PPC = dense urhan area (Paris and its dense suburh, taken together); 1dF = lle-de-France region. One
kiloton (kt) = 10 tonnes (1) = 10° megagrams (Mg, SI) = 1,102 x 10* short tons. tfcap = tonnes per capita. DMI =
direct material input; DPO = domestic processed outpur; DMO = direct marerial outpur; LEPO = local and exporred
processed output; DMC = domestic material consumption; DMC,,; = corrected domestic material consumption; Bl =
halancing inputs; BO = halancing outputs; NAS = net addition to stock.
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Source: Sabine Barles, 2009



https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1530-9290.2009.00169.x
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policies - Paris

- Urban metabolism study in 2009

- Etats Généraux de ’Economie

Circulaire in 2015 (120 organisation proposed
65 initiatives)

First roadmap in 2017 (15 actions for 3

scales) ,ﬂ
= Planning and construction (3) PLAN ’

« Reduction, reuse and repair (4) ECONOM]E

«  Support for actors (5) CIRCULAIRE ’
«  Public procurement (2) de PARIS

« Responsible consumption (1) ADGPTE A CoMSEIL D PARIS

DES 3, 4 ET 5 JUILLET 2017
Human-

Relations n' -  Second roadmap from 2018 to 2019
Urban Systems 2{]1 7_2 uzu



https://cdn.paris.fr/paris/2020/02/26/b85d0bec45856a13799caa2015c733d4.ai
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=P*L  Circular Economy policies - London

Exports
Carbon Dioxide M,D?Ggoomnnes

Imports 40,972,000 tonnes
25,029,000 tonnes ’ 4

e
Consumption

(Imports plus Production, less Exports)
49,052,000 tonnes

Stock

Binder, Félix Martin del Campo, Hecher, Campfens

Construction
& demolition
materials

Production

(including reused materials)

38,100,000 tonnes Waste
B 26,273,000 tonnes
\\ 0 \
\ \
Construction |

& demolition | e \
materials ‘
+ Laboratory on i /
Human- Chems 0.7% S /;f /

Environment Ml 2% / Chemicals 7% /

Relations in Mocd 2 //  53%Reused i

Urban Systems . e / or Recycled Crose masrih 2%
V Source: Best Foot Forward Ltd., 2002



https://archive.metabolismofcities.org/datavisualizations/33-the-urban-metabolism-of-london-in-2000
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Circular Economy
policies - London

- Urban metabolism study in 2002

- ReLondon (formerly LWARB)
governmental entity, CE Route map

*  Built environment (13 actions): CE design
(5), managing building materials (4

operation of buildings (4)

* Food (9 actions): preventing avoidable food
waste (3% valuing food waste and food
), maximising use of urban space

surplus ( _
for food growing (3)

* Textiles (10 actions): design (1),

embedding CE into the textile supply chain

(6), re-use and recycling

» Electricals (11): design (2), extending the
life of products (6), and effective collection

and recycling (3) aspects.
e Plastics (7 actions)

Source: LWARB, 2017

O LWARB

Londan Wasts and Reeyeling Board

LONDON'S CIRCULAR ECONOMY ROUTE MAP

@ Circular London



https://ek45a9hw9ht.exactdn.com/wp-content/uploads/2021/03/LWARB-Londons-CE-route-map_16.6.17a_singlepages_sml.pdf

Laboratory on
Human-
Environment
Relations in
Urban Systems

Thank you for
your attention!
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