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SUMMARY

Background 
1. Sensitivity analysis of uncertainties

1. Roundwood price variation : material vs energy
2. Productivity loss
3. Big game damage 

2. Integrating risks inside optimisation models
1. Storm damage 
2. Roundwood price variation

3. Observing, modelling and forecasting real data
1. Roundwood price and the probability of the sale
2. Evolution of wood industry production 
Conclusion 
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BACKGROUND
The french national plan on « recherche et innovation 2025 filière forêt-bois » : 

• Large call to Social, Economic and Human Sciences .
• Development and diffusion of tools, methods et indicators to analyze risk

management.

Old research questions  in sylviculture (JP Terreau, 2018)
Due to the presence of risks and uncertainties : biophysical, economic, social (bioenergy
& ecosystem services)

• Species choice for monospecific stands? Mixt species ? Regular or irregular stands? 
• Profitability, robustness, adequacy assessment (eg : adequacy of the current

forest management regarding the land use change)
• Conversion of the current forest structure. 
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1/  Development of an economic generic tool in CAPSIS 
6 economics indicators to evaluate the long term performance programmed in 
Economics by FCBA et ONF (Cailly, 2015)
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 Sensitivity analysis of the Faustmann value
depending on roundwood price variation, r = 3 % (Projet ICIF)
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 Sensitivity analysis of the Faustmann value
depending on productivity loss for energy use  (Projet RESPIRE, 2019) 

12 expérimental sites : Réseau 
MOS 

1. Simulation of Fagacées
with SYDY : 

• BAU: ref
• Total small wood of 

each harvest (- 7 cm 
diameter) : MB 

• Small wood at 1st 
and last thinning

2. Quantifying mineral
elements exportation 

3. Calculating ash quantity
and cost

4. Economic analysis of 248 
forest management 
scenarios
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IMPACT OF WOOD ASH REMEDIATION
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Sensitivity analysis of the Faustmann value
depending on big game damage

Sources : Pitaud, H.Rakotoarison et al, (2019)
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2. Integrating risks inside
optimisation models
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AN EXAMPLE OF SIMULATION WITH EVASYLV

Contexte de prix

Risque tempête
Durée de 

production (ans)

Valeur de 

Faustmann 

(euros/ha) Ecart (%)

1974-1999 Sans 109 3 449,40

Avec 102 2 327,46 -33%

2000-2013 Sans 116 1 085,38 -69%

Avec 108 90,13 -97%

2014 Sans 108 - 1 894,19 -155%

Avec 100 - 2 297,90 -167%

Hêtraie Nord Atlantique, F2 (H100 = 35 m), RN , modèle de croissance Fagacées, tarif de 
cubage Emerge.
Coût total (avec martelage) : 4434 e/ha, prix M. Chavet (2ème choix).
r = 2%, lambda = 1 %, seuil limite H = 23 m, 

TRL : 4
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VIABILITY THEORY

(Chavet, Terreaux, 2015)
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3.1 - SPECIES SELECTION WITH A BCG MATRIX (MARKETING) ? 
PUBLIC SALES (N=54116 LOTS) 

3. Observing and modelling real 
data
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EFFECTS OF STRUCTURE, LOCALISATION DIMENSION ON TIMBER PRICE

Références de base pour chaque 
variable qualitative :
PIN=PM
T=T3,
DT=BFC
PROP=CO
PEFC=N
COUPE=AMEL

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑎𝑎𝑎𝑎 𝑚𝑚3 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋1 + ⋯+ 𝛽𝛽𝑘𝑘𝑋𝑋𝑘𝑘 + 𝜀𝜀

Database called « ERABLE »
 n = 23 000 public sales
 juill 2016 to juill 2017
 7 millions de m3 of wood

Coefficients
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FORECASTING FUTURE WOOD PRICE : A STUDY CASE ON BEECH
SOLD BY CONTRACT

Rakotoarison et al (2018)

Method :
- Aggregation for 80 

economic indicators
at national and 
international scales
- Uniformisation the 

times-series
database

- Random Forest 
- Modelling with VAR 

and AR models
- Forecasting
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3.2 - Modelling the evolution of wood industries production (FCBA - BETA)

De Monte & Levet (2019)
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CONCLUSION 
• Species selection and Structure of the stand : 

- Beginning of answers in economics due to data availability and methodological
advancements

- Limits : Insuffisance of detailed and realistic, medium and long term prospectives. 

• Profitability, robustness, adequacy assessment + uncertainties and risks : 
- Sensitivity analysis tool : ECONOMICS
- Optimisation tools : EVASYLV, VIABILITY
- Limits : 

– Conversion of the present forest
– Dynamic systemic modelling of ALL risks with the other sciences.

• Following tendancial and structural changes out of forest : 
- Climate change 
- Socio-economic change : employment, forest Wood sector
- Limits : 

– new sector (eg : chemical products), 
– ecosystem services. 
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