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• Risk assessment in forest economics literature broadly divided into two groups:  
 (1) assessment of biophysical or natural hazard risks; and  
 (2) economic aspects of risk analysis  
 
 

• Traditional focus on natural hazards, but data for managed timberland are poor—HTRG example.  Often 
losses do not include value of salvage; prices likely lower if damage is widespread. 

 Timberland Loss from Biophysical Risks, 1990-2010 (%/year) 
 
 
 
 
 
 
 Source: Hancock Timber Resource Group Research. 
 

•  Here we evaluate sources of risk using a framework that integrates biophysical and economic risks. 

Fire Storm Insects 

US South -.02% -.08% -.01% 

US West -.01% 0 0 

US Northeast 0 -.03% 0 

Australia -.81% -.10% -.01% 

Risk assessment in timberland investment 
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i. Background:  risk assessment in timberland investment 
ii. A real estate model of timberland investment 
iii. Assessing timberland investment risk 

− Historic returns 
− Base case simulations 
− A climate change scenario 

iv. Concluding remarks 
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Assessing timberland risks 

Presenter
Presentation Notes
Faustmann – Land expectation value 
𝑃𝑉=𝑎/((1+𝑖)∙𝑡−1)
a=value received every t years
t=years between annuity payments
i=interest rate
PV=present value of a perpetual periodic annunity
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Assessing timberland risks 

Presenter
Presentation Notes
Discrete time equivalent:

[2]  	〖𝑇𝑅〗_𝑡=(〖𝐴𝑉〗_𝑡−〖𝐴𝑉〗_(𝑡−1))/〖𝐴𝑉〗_(𝑡−1) +(𝑝_𝑡∗𝑔_𝑡)/〖𝐴𝑉〗_𝑡 =((𝑝_𝑡∗𝑔_𝑡∗𝑟_(𝑡−1))/(𝑝_(𝑡−1)∗𝑔_(𝑡−1)∗𝑟_𝑡 )−1)+(𝑝_𝑡∗𝑔_𝑡)/〖𝐴𝑉〗_𝑡 
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A Simulation Approach 
 

1) Observe historical volatility of factors in [Eq. 2]  
• Price 
• Discount rate 
• Growth 

and fit “appropriate” distributions (e.g., Binkley, Washburn and Aronow, 2001; Mei, 
Clutter and Harris, 2013). 

 
2) Conduct Monte Carlo simulations of equation [Eq. 2] based on:  

• Fitted distributions of annual change in price, growth, and discount rate 
• Anticipated structural change – climate change 

Assessing timberland risks 



CONFIDENTIAL DISCUSSION PAPER. DO NOT DISTRIBUTE WITHOUT EXPRESS WRITTEN PERMISSION OF GREENWOOD RESOURCES A TIAA-CREF Company 

7 

Historical and simulated data 
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Historical and simulated data 
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Results 
NCREIF and estimated historic timberland returns (1987-2009) 
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Results 

Scenario Stochastic 
Variables Mean Return Standard Deviation 

of Returns 
Risk-adjusted Return 

(Sharpe Ratio) 

NCREIF US 
(1987-2009) 

None .1234 .1062 .9735 

Estimated Historic (1987-
2009) 

None .1433 .2482 .4967 

Base Case  
(1987-2009) 

.1637 .2506 .5734 

Climate Change 
 

.1754 .3033 .5124 
 

Data are presented for illustrative purpose only and do not necessarily reflect the performance of investment entities managed by GreenWood Resources, Inc. 
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Results 
Scenario   Source of Volatility Mean Return 

Standard Deviation of 
Returns 

 
Base Case  
(1987-2009) 
  
  
  

TOTAL .1637 .2506 

Price constant .1203 .1729 

Discount rate constant .1057 .1969 

Growth constant .1579 .2193 

 
Climate Change 

  
  
  

  

TOTAL .1754 .3033 

Price constant .1317 .2369 

Discount rate constant .1169 .2545 

Growth constant .1577 .2186 
Data are presented for illustrative purpose only and do not necessarily reflect the performance of investment entities managed by GreenWood Resources, Inc. 
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Concluding Remarks 
  
• Modern risk assessment tools can readily be applied to understand the risks from 

timberland investments, but some problems remain. 
 

• Compared to the base case the climate change scenario produces higher mean 
returns from increased growth, but lower risk-adjusted returns due to increased 
volatility. 
 

• Historically, volatility in economic parameters appears to outweigh biophysical 
risks—uncertainty in growth rates—with some exceptions.  Climate change may 
alter this general conclusion. 
 

• Correlation between stochastic variables assumed to be zero—in particular changes 
in growth assumed to be uncorrelated with changes in price.  Possible next step. 
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Disclaimer 
  
This presentation expresses the views of the authors and may not necessarily reflect 
the views of GreenWood Resources, Inc.  The material is for informational purposes 
only and should not be regarded as a recommendation or an offer to buy or sell any 
product or service to which this information may relate.  Certain products and 
services may not be available to all entities or persons. 
  
Timber investments are subject to various risks, including fluctuations in values, 
liquidity, currency and changes in environmental, economic and climatic 
conditions.   Timber investments may have higher expenses or lower income than 
expected, and potential environmental problems and liability. 
  
Past performance does not guarantee future results. 
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