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The bioeconomy of extractives:
Opportunities & Challenges

Consumers and chemical companies

want molecules with novel properties

Great diversity of molecules in French forests

What molecules can be extracted? 

How much can we extract? 

Where can we get them cheaply?
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Scientific challenge

Infer knowledge at 
larger scales?

Can we trust upscaled 
knowledge?
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Methodological challenge

++ scales

1 platformChimie
Taux =

f(compartiment, 
position)

Dendrométrie
(volumes, 

infradensité) = 
f(D130, position)

Quant. 
d’extr./comp. = 

f(D130, H)

IGN : échantillon 
de n-uplets 

(D130, H,…) ; 
récolte

Ech. - récolte 
quantité dans la 
récolte actuelle

Récoltes futures 
 quantité dans 

les récoltes 
futures

Conso. Industries 
 quantité dans 

les connexes

++ models
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Harvest, Sampling & Steaming
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Variables for various tree organs
For Silver Fir (Abies alba)
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Tree scale 

7cm

Volume bois 
fort tige

Quantité =      Taux x    Volume x  Infra-densité 
[kg]           [kg.kg-1

ms]             [m3]           [kgms.m-3
mh]

d130

Sampled trees 

Méthode dans IGN, 2018, Mémento FCBA 2018 (projet Emerge) 

Extrapolation to other 
trees (allometric model) Quantité =  f(d130, h, ….)

[kg]           
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Regional scale

Points IFN for Abies alba

Mobilisation des données spatialisées IGN du Grand Est 

→ ~ 10500 plots (inventory since 2005)
→ 100 variables per plot
→ detailed description (standing trees & harvest)
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Ressource dynamics
Silver fir dynamics for the Grand Est region (by IGN)

Exemple : estimation 2015 : 

~ 62000t d’écorce (11.5% volume bft), 
~ 12000 tonnes extractibles (taux ~20%) 
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Resource dynamics (future)
BAU

less 
intense

more 
intense

3 harvesting 
scenarios

MARGOT MODEL
IGN. (2018). Un inventaire forestier annuel 
sur l’ensemble de la France métropolitaine. 
Document téléchargeable sur le site
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BAU

Moins 
intense

Plus 
intensePichancourt, J. B., Manso, R., Ningre, F., & Fortin, M. 

(2018). CAT - a Carbon Accounting Tool for complex and 
uncertain greenhouse gas emission life cycles. 
Environmental Modelling & Software, 107, 158-174.
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Supply chain modelling

Variables
- Industries 
- biomass flux
- supply chain structure

Origin of data
- DRAAF 
- Litérature
- Entretiens avec 
industriels du Grand Est

ChAT (Pichancourt et al., in prep)
Chemicals Accounting Tool
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Dealing with uncertainties 

Bootstrapping



15

Quantity of extractives from residuals
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Impact on supply chain 
carbon balance Less 

intense

BAU

More 
intense 

3 harvesting 
scenarios
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Discussion
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Is Silver Fir a promising source of extractives? 

1) Yes: bark and knot-wood residuals (~10 t / ha / y) 
2) Mostly from sawmills, papermills & panel board mills
3) Quite stable and cost-effective provisioning
4) Weak competition with energy wood
5) May improve carbon balance?
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Multi-criteria Decision Support Platform

− BO, BI, BE, BC, bilan carbone, bilan minéraux 
(ChAT Software)

− Online spatial tools

− geotagging and analysis of the supply chain 

− Work with various partners 

Industrial partners

IGN/SILVA + trainees

ChAT Software
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DéploiementExploration spatiale & temporelle Prise décisionBase données

Development & Integration 
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On behalf of ...
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