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We lack a consistent picture of the physical flows at stake
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We lack a consistent picture of the physical flows at stake

Statistics produced
in silos
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Incomplete, most often inconsistent data...
...Less and less data available as one zooms in geographically
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Data reconciliation

data we have results we want

Importations Importations

Consommation

Scierie Consommation

Exploitation

. loltat
forestiére Exploitation

forestiere

Exportations Exportations
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Data reconciliation

data we have results we want

Importations Importations

Consommation

Scierie Consommation

Exploitation

- Exploitation
forestiére P :

forestiére

Exportations Exportations

Software for Substance Flow Analysis

“STAN-like" constraint optimization

Vienna University of Technology
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Downscaling

France 1Xx ‘ -
Downscaling =
Geographical aggregation constraints
+ Existing regional data

+ Proxis for some of the missing data
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Downscaling

France

'

Régions

'

Infra-regional territories
(employment catchment areas, natural parks...)

Courtonne, J-Y., Alapetite, J., Longaretti, P-Y., Dupré, D., Prados, E. 2015.
Downscaling material flow analysis: the case of the cereal supply chain in France.

Ecological Economics
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e Time-efficient (multi-regional)

e Comparable regional results + consistent with national results

e Any new local information benefits all regions

e Systematic uncertainty assessment
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e Time-efficient (multi-regional)

e Comparable regional results + consistent with national results

e Any new local information benefits all regions

e Systematic uncertainty assessment

Animation & continuous knowledge improvement tool

AF Filieres project (www.flux-biomasse.fr)

Auvergne

Rhone-Alpes

Energie Environnemen

19/06/2019 6



1.Definition of the SC structure using SUT framework
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LEVEL PRODUCT NAME
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|

| Sawnwood
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1.Definition of the SC structure using SUT framework

LEVEL SECTOR NAME MASS CONSERVATION?

] Wood harvesting X
Sawmiills X

Consumption

Trade
International trade
Domestic trade
...with region A
...with region B
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1.Definition of the SC structure using SUT framework

SV SR A SIS Wood harvesting Sawmills Consumption  Trade International trade Domestic frade
Standing wood

Lumber

Soft Lumber

Hard Lumber

Sawnwood

Sawmill residues

USE TABLE Wood harvesting Sawmils Consumption Trade International trade Domestic trade
Standing wood

Lumber

Soft Lumber

Hard Lumber

Sawnwood

Sawmill residues
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1.Definition of the SC structure using SUT framework

2. Filling of input data
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2. Filling of input data

Value Unit Conversion Value Unit Uncertai
(original unit) (original)  factor (MFAunit) (MFA) Cneerainty
Region A Standing wood Wood harvesting 100 m3 1 100 m3f 20% EAB survey
Region A Sawnwood International frade 30 tonne 1.9 57 m3f 25% Customs

Destination

Region B Sawmill residues Region A 20 1.7 34 m3f 40% Domestic freight surve
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Value Unit Conversion Value Unit Uncertai
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. (- e wiin Max Unit
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unit)

Region A Sawmills Sawnwood Partial survey

RegionB  Sawnwood Consumption Expert guess

# Constraint  Region Origin Destination
Lumber Sawmiills
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1.Definition of the SC structure using SUT framework
2. Filling of Input data

3. Data reconciliation and uncertainty assessment

S VS S NEV RSN Wood harvesting Sawmills Consumption  Trade International frade  Domestic trade
Standing wood

Lumber 20 15

Soft Lumber 0 0

Hard Lumber 20 15

Sawnwood 0 0

Sawmill residues 20 0

USE TABLE Wood harvesting Sawmills Consumption International trade Domestic trade
Standing wood

Lumber

Soft Lumber

Hard Lumber

Sawnwood

Sawmill residues
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1.Definition of the SC structure using SUT framework
2. Filling of Input data

3. Data reconciliation and uncertainty assessment

S VS SNEP NS Wood harvesting Sawmills Consumption  Trade International trade  Domestic trade
Standing wood

Lumber (80, 120] [15, 25] (13, 27] (2, 8]

Soft Lumber (60, 100] [0, O] [0, 0] [0, 0]

Hard Lumber [15, 25] [15, 25] (13, 27] (2, 8]
Sawnwood (50, 70] [0, O] [0, 0] [0, 0]
Sawmill residues (50, 70] [10, 30] 0 [10, 30]

USE TABLE Wood harvesting Sawmills Consumption  Trade International frade  Domestic trade
Standing wood (80, 120]

Lumber [100, 140] [0, O] [0, O] [0, O]

Soft Lumber (60, 100] [0, 0] [0, O] [0, O]

Hard Lumber [30, 50] [0, 0] [0, O] [0, O]
Sawnwood [10, 30] [30, 50] [10, 30] [10, 30]
Sawmiill residues (60, 80] [0, 15] [0, 15] [0, O]

19/06/2019 7



1.Definition of the SC structure using SUT framework

2. Filling of Input data

3. Data reconciliation and uncertainty assessment

4. Visualization and discussion with stakeholders

19/06/2019



1.Definition of the SC structure using SUT framework
2. Filling of Input data —
3. Data reconciliation and uncertainty assessment ]

4. Visualization and discussion with stakeholders —

19/06/2019 7



Examples (www.flux-biomasse.fr)

Bois hors forét

5415

Accroissement annuel

Stock initial

Bois sur pied

Exploitation forestiére

n au stock

-

Flux de la filiere forét-bois en France

Modele : forét-bois France 1.0 / Juillet 2018.
Période : moyenne 2009-2015.
Unités : Milliers de m3 eq. bois fibre.

Légende :
. Produits

Il Bois sur pied
I Bois d'oeuvre
. Secteurs

I Bois d'industrie
Bois énergie

[ Déchets

I Pate / Papier

- - Auvergne
La Région@ &z'ua_—— e Rhéne-Alpes

Auvergne-Rhéne-Alpes " Energie Environnement
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123 Bois bache (1)

450 Bois d'ceuvre R (1)

378  Bois d'industrie R (I)__
\
24 Bois dindustrie F (I)_|
|

181 Bois doeuvre F (1) |

Auto-approvisionnemer)

)t et circuits courts.

Bois bche

1736 Papier a recycler (1)
3928 Pate a papier (1)
1987  Connexes ()
2904  Sciages R (1)
170 Sciages F (1).
92 Traverses ()

126 Placages (1)

Plaquettes forestiéres

Bois d'industrie F

27428

4974

Déchets bois

| Bois d'industrie R

Bois d'ceuvre F

Projet AF Filiéres : www.flux-biomasse.fr. Partenaires et financeurs :

| Bois dceuvre R ||

11212 Papiers cartons (1)
61 Parquet (I)
2258 Panneaux (1)
548  Contreplaqués (1)
810 Palettes et emballages (1).

160  Granulés (1)

Chauffage des m

1271

Aues chaufiries ndustieles ot collcives.

3965 .

Valorisation sur site
2739

\ Usines de panneaux Panneaux

Placages

Usines de contreplaqués Contreplaqués

4

raverses

Mei

3
o
5
@

©

Sciages F

Parquet

/

Connexes

O

Sciages R

Pate a papier

Granulés

Production de granulés

Consommation 2nde et Seme
anstommatan

Résidus de pate & papier

Bois bache (E) 565
\—Bois diindustrie R (E) 937

—Bois d'industrie F (E) 715

— Boisd'euvre R (E) 999
Bois d'ceuvre F (E) "7

Fabrication d'emballages bois Palettes et emballages

Consommation finale|

Papiers cartons

Fabrication de papiers cartons

Panneaux (E) 4233

Placages (E) 126

Papier a recycler () 5000 Papiers cartons (E) 9457

Pate & papier (E) 1041 Granits €1 193

Paetes st embaliges (€)

Traverses (E) 131 397

ciages R (E) 849 Parquet (E) 14

Sciages F (E) 482 Contreplaqués (E) 201

Connexes (E) 672
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11212 Papiers cartons (1)

61 Parquet (I).
2258  Panneaux (I)

548 Contreplagués (I

810 Palettes et emballages (I).

160 Granulés (I

Déchets bois

Autres chaufferies industrielles
et collectives

5599
Valorisation sur site
2739
Toe7 Usines de panneaux Panneaux /
1276
7162
2090
Placages Usines de contreplaqués Contreplaqués
2441
104
Traverses
Usines de tranchage Merrains

Scieries F

Fabrication de parquet

5186
Parquet

Production de granulés:

Granulés

I1
70

Scieries R

Pate & papier

3642

1919

19
2106
Sciages F 52
B
1476
Connexes
Sciages R

519
28 584

579 Fabrication d'emballages bois

6621

Flux de la filiére forét-bois en France
Incertitudes

Modeéle : forét-bois France 1.0 / Juillet 2018.
Période : moyenne 2009-2015.
Unités : Milliers de m3 eq. bois fibre.

Légende :
Plage de variation en % de la valeur du flux :
< 10%
. <25% . Produits . Secteurs
<50%
. > 50%

Projet AF Filiéres : www.flux-biomasse.fr. Partenaires et financeurs :
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Consommation 2nde
et 3eme transformation

Palettes et emballages

onsommation finale
7033

B

Papiers cartons
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Examples (www.flux-biomasse.fr)

ACCUEIL PROJET CONTRIBUER AGENDA ACCES PARTENAIRES

France

lle-de-France

Centre-Val de Loire France et Régions - Sankey + données au format excel
Bourgogne-Franche-Comté

Normandie
Hauts-de-France
Grand Est

Pays de la Loire
Lisez-moi Données excel Voir les cartes

Changer affichage couleurs Changer affichage valeurs Légende

Prinzipaux fux inmervégionaux ef intemasonnaur pour la région AURA (1ous types de bois)

Tt
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Examples (www.flux-biomasse.fr)

Flux de matiéres premiéres en alimentation animale, GIS Avenir Elevages.

Avoine NRA, du CNIEL, de FranceAgriMer, de TerresUnivia et de IAPCA,

gg :j:‘: 4o ite, TANMF, AgroParisTech, Arvalis, Céréopa, Coop de France NA, I''DELE, I'IFIB, Inria, I"TAVI, MAAF, Réséda et le SNIA.

Féves
Lin
Lupin

Luzerne —
i it -

Mais

Pois e
v Soja Avenir Elevages

Sorgho avienss - Tonties - Abeartaton - Socied
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Tracing flows and footprints

19/06/2019 10



Tracing flows and footprints

e MRIO (or AMC) model based on PSUT

19/06/2019 10



Tracing flows and footprints

e MRIO (or AMC) model based on PSUT

e Study resource origin/destination

..of wheat used to make the flour
Origin of bread consumed in PACA used to make the bread

...of flour used to make the bread

consumed in PACA consumed in PACA
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Tracing flows and footprints

e MRIO (or AMC) model based on PSUT
e Study resource origin/destination

e Computing environmental footprints

Bretagne : 16%
Pays de la Loire : 12%
Centre : 9%

Net exports of virtual
blue water embodied in
the cereal supply chain
(Mm3)

Espagne : 42%
Royaume-Uni : 11%
lle-de-France : 6%
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Tracing flows and footprints

e MRIO (or AMC) model based on PSUT
e Study resource origin/destination

e Computing environmental footprints

Courtonne, J-Y., Longaretti, P, Alapetite, J., Dupré, D. 2016.
Environmental Pressures Embodied in the French Cereals Supply Chain.
Journal of Industrial Ecology
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e Study agri-food chains at regional level

19/06/2019 11



e Study agri-food chains at regional level

e Study missing chains (whole picture of French biomass chains)
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e Study agri-food chains at regional level
e Study missing chains (whole picture of French biomass chains)
e Coupling material flows with socio-economic indicators

e By November 2019: Sankey + SC-MFA tools available online

Thanks for your attention!

www. flux-biomasse.fr
team.inria.fr/steep
Jean-yves.courtonne@inria.fr
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