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Timberland’s Contribution to an Efficient Portfolio
Portfolio Diversification and Timberland’s
Contribution to an Efficient Portfolio
Overview
In an effort to maximize portfolio expected return at an acceptable
level of risk, investors seek optimal diversification amongst
investment asset classes. Asset class allocation within a portfolio is
generally the largest determinant of portfolio performance, both from
a performance and risk standpoint.
A cornerstone of Modern Portfolio Theory (“MPT”), introduced by
Harry Markowitz and others, is the concept of seeking portfolios that
lie along an efficient frontier. The efficient frontier is formed by a set
of portfolios which exhibit the maximum expected return for a given
level of risk. Investors would be expected to choose a portfolio that
lies along this efficient frontier based on their risk tolerance. There
are an almost endless variety of portfolios that an investor could
form with risky assets, but we would expect investors to choose
portfolios that lie along the efficient frontier, as any alternative
portfolio is by definition inefficient.
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ability to warehouse inventory in place, or “store on the stump.” This represents the owner’s
option to reduce or forgo harvesting, which allows the unharvested trees to grow until market
conditions are ideal for harvesting.
Building the Efficient Portfolio
There are a few basic building blocks required to construct a portfolio that lies along the
efficient frontier. We require an estimate of each asset’s expected return, expected standard
deviation, and expected covariance with all other assets included in the investment universe.
In our analysis, we included asset classes that are typically found in an institutional portfolio, as
well as timberland.
We informed our return, standard deviation, and covariance expectations based on data
provided by Callan Associates in their 2014 Capital Market Projections publication. Timberland
expected return, standard deviation, and covariance of returns with asset classes included in
the analysis was provided by Campbell Global’s research department. We utilized optimization
software to determine portfolio weights to maximize expected return, given various levels of
risk. To examine the impact of including timberland in a given portfolio, the analysis is
performed both with and without timberland.
Efficient frontier analysis is quite sensitive to the parameters that are used. The results of the
analysis can yield an efficient frontier that is mathematically sound, but unlikely to be
implemented by a typical institutional investor. To address this we constructed efficient
portfolios under two different portfolio weight constraint scenarios. The first scenario
constrains portfolio weights to a maximum of 75%, so no single asset class completely
dominates the portfolio. In the second scenario we applied portfolio weight constraints that
more closely align with institutional portfolio’s asset allocations.
Scenario 1: Portfolio Weights Limited to 75%
We first constructed an efficient frontier of portfolios whose asset class weights could rise to a
maximum of 75%. This series of portfolios provides a theoretical illustration of how timberland
can enhance portfolio outcomes. It is unlikely that an investor would allocate 75% of their
portfolio to a single risky asset class, but when the efficient frontier contains such portfolios,
the benefits of adding timberland are clearly highlighted.
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Table 1 | Portfolio Weights Limited to 75%
Asset Class

Expected Return
(Nominal)

Standard
Deviation

Max Asset
Allocation

Equity - US Large Cap

7.50%

18.30%

75%

Equity - US Small Cap

7.90%

23.00%

75%

Equity - Developed Ex-US

7.50%

20.20%

75%

Equity - Emerging Ex-US

7.90%

28.00%

75%

FI - US Corporate

3.00%

3.80%

75%

FI - US Treasury

2.80%

2.30%

75%

FI - US T-Bills

2.00%

0.90%

75%

FI - US TIPS

3.00%

5.30%

75%

FI - Non-US

2.80%

9.40%

75%

Private Real Estate

6.20%

16.50%

75%

Private Equity

8.50%

33.10%

75%

Absolute Return (Hedge Funds)

5.10%

8.90%

75%

Commodities

3.10%

18.30%

75%

Private Timberland

8.18%

15.00%

75%

The analysis produced an efficient frontier with expected returns ranging from 3.25 percent to
8.35 percent. The benefit of diversifying a portfolio with private timberlands becomes evident
quickly as Portfolio B (with timber) achieved higher total returns than Portfolio A (no timber) at
any level of risk. For example, at a 7% standard deviation, the return of Portfolio B is nearly
100 bps higher than Portfolio A and the gap continues to widen as risk increases. For the
given target returns examined, the risk (standard deviation) is 10 to 985 basis points lower for
Portfolio B than Portfolio A.
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Graph 1 | Portfolio Weights Limited to 75%
Portfolio Efficient Frontier for Multi-Asset "Traditional" Portfolio
Maximum Allocation to Any Asset is 75%
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Scenario 2: Analyzing a Realistic Institutional Portfolio
As a demonstration of what may be more realistic for institutional investors, our second
analysis sets the portfolio weight constraints at levels that are more consistent with observed
real-world portfolios. As in the previous analysis, one efficient frontier curve includes
timberland and one does not.
Table 2 | Analyzing a Realistic Institutional Portfolio
Asset Class

Expected Return
(Nominal)

Standard
Deviation

Max Asset
Allocation

Equity - US Large Cap

7.50%

18.30%

100%

Equity - US Small Cap

7.90%

23.00%

30%

Equity - Developed Ex-US

7.50%

20.20%

50%

Equity - Emerging Ex-US

7.90%

28.00%

30%

FI - US Corporate

3.00%

3.80%

100%

FI - US Treasury

2.80%

2.30%

100%

FI - US T-Bills

2.00%

0.90%

100%

FI - US TIPS

3.00%

5.30%

100%

FI - Non-US

2.80%

9.40%

50%

Private Real Estate

6.20%

16.50%

30%
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Private Equity

8.50%

33.10%

30%

Absolute Return (Hedge Funds)

5.10%

8.90%

30%

Commodities

3.10%

18.30%

30%

Private Timberland

8.18%

15.00%

30%

In the second scenario, the analysis yielded expected returns ranging from 3.00 percent to
8.00 percent, solving each for the lowest portfolio standard deviation consistent with the target
return. Returns in excess of 8.00 percent were not solvable due to the individual asset
allocation limitations.
Graph 2 | Analyzing a Realistic Institutional Portfolio
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Once again, Portfolio B (with timber) achieved a higher total return than Portfolio A (no timber).
For example, at a standard deviation of 8.5%, the return of Portfolio B is once again nearly 100
bps higher than Portfolio A. For any given target return studied, the risk (standard deviation) is
between a minimum of 2 and a maximum of 760 basis points lower for Portfolio B. Once
again it is evident that the portfolio with timber outperforms the portfolio without.
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Conclusion
Our exploration of two different portfolio weight scenarios suggests that timberland can
enhance return for a given level of risk along the full spectrum of an efficient frontier. This
result is consistent with timberland’s attractive risk-adjusted return track-record and its low
correlation with other asset classes. In addition to its ability to enhance the efficient frontier of
possible portfolios, timberland also has many attractive characteristics that enhance portfolio
outcomes including biological growth which is uncorrelated with drivers of systematic risk and
the option to store vs. harvest inventory during adverse market conditions.
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Disclosures
The information in this document is based on certain assumptions, information and conditions applicable at a certain time and may
be subject to change at any time without notice. No representation, warranty or undertaking is given as to the accuracy or
completeness of the information and opinions contained herein. No reliance may be placed for any purpose on the information and
opinions contained in this document or their accuracy or completeness and nothing contained herein shall be relied upon as a
promise or representation as to future performance.
Certain information in this document has been derived from materials furnished by outside sources. Although that information has
been obtained from sources reasonably believed to be reliable, Campbell Global, LLC does not guarantees its accuracy,
completeness, or fairness. Any forecasted timber growth, timber harvest activity, timber consumption patterns, timber prices,
future macroeconomic measurements, opinions, and estimates set forth herein are presented for informational purposes only and
involve a number of assumptions that may not prove to be valid and may change without notice.
Certain information contained in this document constitutes forward-looking statements, which can be identified by the use of
forward-looking terminology such as "may," "will," "should," "expect," "anticipate," "target," "project," "estimate," "intend," "continue,"
or "believe," or the negatives thereof or other variations thereon or comparable terminology. The projections and forward-looking
statements included herein are subject to risks, uncertainties, and assumptions. Some important factors that could cause actual
results to differ materially from those in any forward-looking statements include the following: changes in financial, market, and
economic or legal conditions, among others.
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