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Agenda

* The concept of ,,risk”

* Risks in forestry

* Integrating risks in forest models

* Optimizing under consideration of risk
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Risk as a concept

* Decisions and their outcome are subject to risk

* Various (and ambiguous) definitions of risk

* e.g. Knight (1921): risk implies known probabilities; uncertainty
occurs without known probabilities;

* Planning processes should consider risk
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Risks in Forestry

Price fluctuations

Natural hazards

Inventory errors

Uncertainty in growth models

Climate change

Changing preferences of decision maker
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Example 1: Wood price fluctuations

Wood prices in Bavaria (1975 — 2014)
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Reference: Bayer. Staatsforstverwaltung (1975 — 2005), Bayerische Staatsforsten (2005 — 2014)
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Example 2: Forest stand survival
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Beinhofer, B., 2009. Zur Anwendung der Portfoliotheorie in der Forstwissenschaft — Finanzielle Optimierungsansatze zur Bewertung von Diversifikationseffekten. Dissertation, Freising, 220 pp.
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Integrating risks (Example 1 + 2)

* Stepwise stochastic simulation (Monte-Carlo-Simulation)
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Integrating risks (Example 1 + 2)

* Data from growth simulation 35,000
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Integrating risks (Example 1 + 2)

* Data from growth simulation
* Probability distributions of risks

References:
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Integrating risks (Example 1 + 2) o
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Modern portfolio theory

* Harry Markowitz (1952): Portfolio selection
* Basic idea: balance return und risk by investing in independent assets

* Variance of portfolio as measure of risk

References:
Markowitz, H., 1952. Portfolio Selection. The Journal of Finance 7 (1), 77.
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Modern portfolio theory
Portfolios with different correlations of returns (r)

100% asset B
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Effects of diversification with r < 1!
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Example: Portfolios considering suvival probabilities
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Next step: Optimization

* Objectives of minimization or maximization
* Accepted level of risk with maximum return
* “Value at Risk” (99%/95% of all returns exceed VaR)

* Constraints (e.g. carbon storage)

* Multi-objective optimization (income, carbon, soil protection, water,
social preferences)
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