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Abstract

Why is there a strong and growing demand for farmland investment from the non-agricultural
sector? Over the study period 1972-2011, North American farmland investment yields have been
very competitive with stocks, bonds and real estate. In this study, three methods are used to assess
the investment performance of farmland within a diversified portfolio: the Capital Asset Pricing
Model (CAPM), the Expected Value-Variance Model (E-V Analysis), and the Value at Risk (VAR)
Model. The CAPM analysis suggests that farmland provides an investment yield that is greater
than required, given that it adds little or no risk to a diversified portfolio. This also implies that
farmland, given its competitive yield, can enhance investment performance in a diversified portfo-
lio. Since CAPM is an equilibrium pricing model, it further suggests that farmland is underpriced
and in a liquid, free trading market place, farmland prices would be bid up until the excess return
disappears. The E-V analysis found that a North American farmland investment can improve the
investment performance of the efficient set of portfolios at low and medium risk levels, but does
not provide improvement for higher risk portfolios. Finally, the VAR analysis found that when
North American farmland is added to a diversified portfolio, it reduces the maximum expected loss
that can occur, thereby reducing the downside risk of the portfolio without reducing the expected
yield. In general, all three methods, CAPM, E-V analysis and VAR found consistent results; that
North American farmland has a competitive yield and is very good at reducing risk in a diversi-
fied portfolio, thereby improving overall investment performance.

Keywords: North American Farmland Investment, CAPM, efficient investment

1. Introduction

The demand for North American farmland investment is significant and appears to be growing.
This paper will look at Canadian and US farmland investment attributes to assess why the demand
for farmland by the non-agricultural sector appears to be strong and growing. Specifically, the
assessment will proceed in the following order:

1. North American farmland investment yields will be calculated for the period 1972-2011.

2. The variance-covariance and correlation matrices will be calculated for a set of investment
assets including treasury bills (T-bills), government bonds, North American Farmland Trust,
US Real Estate Investment Trusts (REITs), gold, oil and stock markets around the world.

3. The Capital Asset Pricing Model (CAPM) will be applied to all assets to assess asset prices
and values relative to their levels of systematic risk. The CAPM will be used to assess the
investment diversification attributes of farmland and compare farmland valuation relative to
other investment assets.

4. The Markowitz E-V model will be used, with the inclusion of the risk-free asset, to determine
efficient investment portfolios and the extent to which farmland is included in the ‘best’
portfolios.
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5. Low, medium and high risk portfolios will be chosen from the E-V efficient set and will be
compared using the Value at Risk methodology (VAR), to determine whether farmland has
significant risk-reducing capabilities when added to an investment portfolio;

6. The CAPM, E-V and VAR results will be compared to make an overall assessment of North
American farmland investment performance over the period 1972-2011.

2. Background

The idea of efficient investment is usually credited to Markowitz (1959), who developed the
expected value-variance (E-V) model, which could combine the right assets in the right propor-
tions to provide a portfolio that dominated all others, in term of return per unit of risk taken.
Tobin (1958) and Treynor (1961) extended the E-V model by adding the risk-free asset. Their
contribution, called the two-fund separation theorem, produced the Capital Market Line (CML).
While E-V analysis and the CML focused on efficient portfolios, Sharpe (1964) developed the
Capital Asset Pricing Model (CAPM), which looked at the investment attributes and pricing of
individual assets. Value at Risk (VAR) is a risk management tool that was developed by finance
and stock market professionals in the late 1980’s. It is a model that can estimate for a portfolio
the probability of a maximum loss to occur, for a specified period of time.

Peter Barry (1980) applied the CAPM to farmland in eleven different regions in the United States
and found that farmland added very little risk to a diversified portfolio of stocks and bonds because
most of farmland risk is diversifiable (unsystematic risk). Kaplan (1985) found that farm real estate
had two favorable attributes: high total return and low correlation with other assets, which meant
that including farmland in a portfolio added a high return asset with very little risk added. Moss,
Featherstone and Baker (1987) as well as Lins, Kowalski and Hoffman (1992) and Ruebens and
Webb (1995), assessed efficient portfolios using US financial assets and farmland and concluded
that the addition of farmland to stock and bond portfolios improved portfolio performance. Brown
(1999) showed that farm returns are comparable to returns for stocks and bonds and correlations are
low between farmland and financial assets, indicating the potential for efficient diversification by
adding farmland to the investment mix. Bigge and Langemeier (2004) found that Kansas farmland’s
low level of systematic risk meant that farmers could improve overall portfolio performance with
investment in the stock market. Libbin, Kohler and Hawkes (2004a and 2004b) suggested that farmers
could improve financial performance by investing in financial assets and/or paying down their debt
liabilities. Hardin and Cheng (2005) used a Markowitz semi-variance model to evaluate US farmland
in a mixed-asset portfolio and found that farmland did not need to be a substantial part of an optimal
portfolio; however, they suggested that more studies were needed using additional farmland data to
fully assess direct investment in agricultural land. Shadbolt and Gardner (2006) found that returns
to farming business investors are highly variable compared to the returns to farmland ownership
based on rental agreements. Oltmans (2007) explains that with an appreciating asset like farmland,
the capital gain return means that the asset itself need produce less operating income to make it
economically desirable. This in part explains why farmers continue to purchase farmland even when
it cannot cash flow itself because the operating return is only part of the total return; capital gain
(expected growth) is the other part and needs to be addressed in the valuation assessment as well.
Painter and Eves (2008) assessed farmland investments in United States, Canada, New Zealand and
Australia and found that the low and negative correlation of farmland yields with stocks and bonds
made it a good candidate for portfolio diversification. Waggle and Johnson (2009) added farmland
and timberland to the choice set of assets. They employed a Markowitz portfolio optimization model

Vol 1. July 2013 - ISBN 978-92-990062-1-4 - www.ifmaonline.org - Congress Proceedings 2



19th International Farm Management Congress,
IFMA19 Theme: SGGW, Warsaw, Poland Risk & Sustain

NORTH AMERICAN FARMLAND INVESTMENT PERFORMANCE ASSESSMENT...

and found widely varying allocations with farmland entering the optimal portfolios only at low risk
levels and timberland at higher risk levels. Painter (2011) found that a Canadian Farmland Real
Estate Investment Trust fared well in an efficient international investment portfolio and provided
better diversification performance than gold, in medium risk portfolios. Noland et. al. (2011), used
the University of [llinois farmland portfolio and found that it frequently dominated the efficient asset
allocation when other financial assets were included in the choice set.

3. Calculating income and capital gain yields for a North American FREIT

Farmland ownership yields are calculated annually for the 1972-2011 study period, for the fol-
lowing Canadian provinces and US states: in Canada, Alberta, Saskatchewan, Manitoba, Ontario
and Quebec; in US, Iowa, Illinois, Nebraska, Minnesota and Kansas. In each province and state,
aggregate farmland data is used to simulate an FREIT (farmland real estate investment trust), as-
suming that an FREIT will own land that is geographically dispersed for diversification reasons.
The total return to an FREIT is divided into two parts; income return and capital gain return. The
income return is based on the net lease revenue obtained from renting the farmland in the trust to
farm operators. The capital gain return is the change from year to year in the market value of the
land. A standard crop share approach is used where the FREIT receives a percentage of the gross
revenues produced (17.5% is used for North America to approximate cash rents that are usually
in the 5-7% of land values range). The FREIT is then responsible for paying property taxes and
building depreciation to arrive at a net lease amount or income return to the FREIT. Hence, the
annual income return per hectare to farmland ownership in an FREIT is calculated as follows:

IR = LR — PT,-BD, (1)
Where:
IR, =$ income return to farmland per hectare in year t;

LR, = gross lease revenue per hectare in year t (17.5% of Gross Farm Revenues);
PT. = pr(.)pe.rty taxes per‘hectare n year ‘t;
BD, = building depreciation per hectare in year t;

The annual income and capital gain yields for each FREIT are calculated as follows:

R

ly, =—- )
Via

Where:

IY, =% income yield per hectare in year t;

IR, =$ income return to farmland per hectare in year t;

V., = average farmland value per hectare in year t-1.

cor= " 5

Via
Where:

CGY, = % capital gain yield per hectare in year t;
V, V., = average farmland values per hectare in years t and t-1, respectively.

Annual income and capital gain yields are calculated for each province and state, for the period
1972-2011. The annual total investment yields for each provincial and state FREIT are the sum
of the annual income and capital gain yields, calculated as follows:
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The average annual NA FREIT yield for the study period is the arithmetic average of the provin-
cial and state yields for that year, while the average annual NA FREIT yield over the complete study
period is the geometric average of the annual NA FREIT yields, which represents the average annual
compounded rate of return earned. In both Canada and US, bond interest is taxed differently than
dividends and capital gains. To compare average yields, tax adjustments are made to account for these
differences. Also, an FREIT requires management so a Management Expense Ratio (MER) must be
included to account for management costs. The average tax adjustment factor is calculated as follows:

T= 1_tinterest (5)
1- tDividend .G

(4)

ROI =

Where:
T = the tax adjustment factor for average T-bill and Long Bond yields;
b — the average personal tax rate on interest income;

U ena oo — the average personal tax rate on dividend and capital gain income.

Using average personal tax rates in Canada and US, the adjustment factor T is 72%. An MER
of 4% has been subtracted from the calculated NA FREIT average yield to account for manage-
ment expenses. Table 1 illustrates the average annual yields for the choice set of investment assets,
which include all tax and MER adjustments. The average borrowing rate is based on the average
annual prime lending rate plus 2%, adjusted by the interest tax factor. The standard deviation of
annual yields over the study period is provided as the measure of total risk and the coefficient of
variation (standard deviation divided by average yield) is provided as a comparative measure of
risk per unit of yield.

Table 1. Average annual investment yields for T-bills, long bonds, NA FREIT, gold, oil, REITs and
stock markets (1972 —2011)

Investment asset Total yield Standard deviation | Coefficient of variation
T-Bills 4.8% 0.0% N/A
Long Bonds 5.8% 3.0% 0.52
Borrowing 7.4% 0.0% N/A
NA FREIT 6.5% 9.4% 1.45
REITs 9.5% 21.4% 2.25
Gold 9.6% 26.1% 2.72
Oil 8.3% 29.4% 3.54
Stock markets
Canada 9.2% 22.5% 2.44
Australia 9.3% 27.1% 2.91
us 8.5% 18.2% 2.14
Japan 8.6% 33.5% 3.90
Europe 9.4% 22.4% 2.38
World 8.5% 18.5% 2.18
Hong Kong 13.2% 46.8% 3.55
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4. Correlation results

Table 2 provides the correlation coefficients for the set of investment assets. Some important
implications for risk diversification are:
* NAFREIT is negatively correlated with REITs and every stock market, making it a good diversi-

fier in a portfolio of REITs and stocks. NA FREIT also has very low correlation with both T-bills

and long bonds, which suggests it may be a good diversifier even with fixed-income assets.
*  NAFREIT has a positive correlation with inflation, which suggests it is a good hedge against inflation.
* Both gold and oil are also negatively correlated with REITs and stock markets (in general)

and may be as good as or better than NA FREIT as risk reducers in a portfolio.

Table 2. Correlation matrix for the investment assets (1972-2011)

T-b |LTB |NAF|Gold| Oil |REIT| Can | Aus| US |Japan |Eur. | World | HK | Infla-
tion
Th 1.0 94| .01 |-13| .00 | .02 |-12|-13| .10 | .07 |.02| .06 |-01| .72
LTB 1.0 -09 |-13|-10| .10 |-13|-10| .13 | .16 | .06 | .12 | .03 | .69
NA
FREIT 1.0 | 46 | 57 | -10|-09|-14|-21| -25 |-33 | -31 |-06| .48
Gold 1.0 | .51 | -18 | .10 | .22 |-25| .09 |-13| -11 | .11 | .26
QOil 1.0 | -21 |-03|-25|-35| -29 |-36| -41 |-14| .30
REIT 1.0 | 47 | .51 .57 | 17 |39 ] 51 | 43| .02
Can 1.0 .79 ] .66 | 44 | .64 | .74 | .60 | -.13
Aus 1.0 .60 | 45 | .70 | .77 | .64 | -.12
us 1.0 | 35 |.76 | .88 | .53 | -.09
Japan 1.0 | 47| .66 | .59 | .07
Europe 1.0 | .89 53 -12
World 1.0 | .64 | -.08
HK 1.0 | -.03

5. Capital Asset Pricing Model (CAPM) application

The second step in the analysis is to apply CAPM to the set of investment assets to assess
diversification potential and pricing implications for each asset. For each asset, a beta is estimated
using ordinary least squares regression, where the dependent variable is the individual asset an-
nual excess yields! and the independent variable is the market portfolio annual excess yields, for
the study period 1972-2011. The market portfolio chosen for this analysis is meant to represent a
reasonable mix of investment assets that an average investor can choose from. The market portfolio
proportions are; T-bills 5%, long bonds 20%, NA FREIT 5%, gold 5%, oil 5%, REITs 30%, and
world stock market portfolio 30%. For the study period, the market portfolio average yield was
9.1% (average risk premium over the risk-free yield of 4.2%), with a standard deviation of 10%.
Table 3 illustrates the resulting betas for each asset. Based on the CAPM results, there are some
important considerations for portfolio diversification:
* NA FREIT, gold and oil all have zero or near zero betas implying that they add no risk to a

diversified portfolio.

1 Excess yields are determined by the actual yield minus the risk-free (T-bill) yield for that year.
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Table 3. CAPM Betas for investment assets (1972-2011)

Asset Beta (B,) B, t-value® Intercept (B) B, t-value
Long Bonds 0.03 1.75 0.8% 4.41
NA FREIT 0.00 0.03 2.1% 1.21
Gold 0.26 0.61 6.1% 1.31
Oil -0.31 -0.66 8.7% 1.68
REITs 1.85 11.08 -1.8% -0.99
Stock Markets:

Canada 1.69 6.88 -1.3% -0.46
Australia 2.10 7.48 -2.0% -0.66
us 1.36 11.09 -1.8% -0.99
Japan 1.42 2.93 1.4% 0.26
Europe 1.48 5.53 -0.2% -0.05
World 1.47 8.29 -1.5% -0.79
Hong Kong 2.92 5.02 3.3% 0.51

a

The critical t-value for 10% error is 1.71.

Since NA FREIT, gold, and oil add no risk to a diversified portfolio, their yields should be
similar to the risk-free yield, however, all have produced greater yields than required by CAPM.
CAPM is an equilibrium pricing model. It suggests that if an asset is offering a yield greater
than its CAPM required yield, it is underpriced. Investors in the market will demand that asset
for their portfolios and in the process, bid up the price until the excess yield is gone and it is
offering its equilibrium CAPM required yield. The opposite should occur for an asset that is
overpriced. The implication is that NA FREIT (as well as gold and oil) is underpriced?. This
might suggest that if NA FREIT was widely available, liquid and marketable (i.e., trading on
a stock exchange), it would be in demand, causing its price to rise, which in turn would cause
FREIT managers to seek more farmland, causing farmland prices to rise.

6. Application of the Expected Value — Variance (E-V) Model

An E-V model was applied to the choice set of assets to determine optimal portfolios for the

following three scenarios:

Scenario Description Asset Choices

Scenario 1l Traditional Farmer Portfolio Farmland (NA FREIT), bonds, stocks
Scenario 2 Traditional non-farmer Portfolio Bonds, stocks, REITs

Scenario 3 No Restrictions on asset choice All assets in choice set

The E-V model estimated optimal portfolios at all levels of risk and yield, for each of the three

scenarios. The Capital Market Line for each scenario is illustrated in Figure 1.

Vol.1.

It is important to note that CAPM has not been able to fully explain asset pricing, especially when it
comes to low or zero beta assets. In fact, there are other low beta exchange-traded assets in different
industries that exhibit persistent excess yields so there is no assurance that the farmland excess yields
would disappear in a widely-traded market place.
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Table 4 shows a comparison of the three scenarios, based on investment performance, at
three levels of risk: low (6% yield), medium (8% yield) and high (10% yield). Based on the E-V
analysis and results, some important considerations are as follows:
* Ateveryrisk level, unrestricted access to all assets (scenario 3) provides the most efficient portfolios.
e A traditional farmer portfolio, where most of the wealth is invested in farmland, appears to

be a medium risk portfolio. A 100% farmland portfolio provides reasonably good investment

performance but better performance could be achieved with the addition of other assets.
* Non-farmer investors could improve investment performance with the addition of NA FREIT
at the low and medium risk levels, but does not appear to be a good choice for investors who

want a higher risk portfolio.

Table 4. Three Scenario E-V Investment Performance Results for Low, Medium and High Risk Portfolios

\ Scenario 1 | Scenario 2 Scenario 3
Low risk
Portfolio Yield 6.0% 6.0% 6.0%
Risk (Standard Deviation) 2.48% 2.95% 2.33%
Coefficient of Variation 0.41 0.49 0.39
Portfolio weights
T-bills and Bonds 76.1% 90.2% 78.3%
NA FREIT 16.3% 0.0% 9.6%
Gold 0.0% 0.0% 2.8%
Oil 0.0% 0.0% 1.1%
REITs 0.0% 3.0% 3.0%
Stocks 7.6% 6.8% 5.2%
Medium risk
Portfolio Yield 8.0% 8.0% 8.0%
Risk (Standard Deviation) 9.76% 10.82% 7.66%
Coefficient of Variation 1.22 1.35 0.96
Portfolio weights
T-bills and Bonds 0.0% 44.7% 24.4%
NA FREIT 57.5% 0.0% 14.5%
Gold 0.0% 0.0% 13.8%
oil 0.0% 0.0% 7.8%
REITs 0.0% 25.8% 17.7%
Stocks 42.5% 29.5% 21.8%
High risk
Portfolio Yield 10.0% 10.0% 10.0%
Risk (Standard Deviation) 21.8% 20.15% 15.78%
Coefficient of Variation 2.18 2.02 1.58
Portfolio weights
T-bills and Bonds 0.0% 0.0% 0.0%
NA FREIT 18.5% 0.0% 0.0%
Gold 0.0% 0.0% 29.9%
Oil 0.0% 0.0% 10.6%
REITs 0.0% 48.5% 32.5%
Stocks 81.5% 51.5% 27.0%
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Figure 1. The Efficient Portfolios for Scenarios 1, 2 and 3 (1972-2011)

7. Value at Risk (VAR) Assessment

One of the advantages of using VAR to compare portfolios or assets on the basis of investment
efficiency is that it need not require, as do both CAPM and E-V Analysis, that asset yields be nor-
mally distributed. Two VAR methods are employed: the historical method, where normality is not
required, and the variance — covariance method, which assumes that yields are normally distributed.

VAR has three main components: a time period (in this study it is a year as annual yields are
used), a confidence level (95%), and a loss amount (to be estimated). For each scenario and portfolio,
the largest expected loss over the next year is estimated, given a 95% confidence level. Based on
the past 40 years of yield experience, there is a 5% chance that the portfolio loss will be greater
than the VAR estimate. For investors, this is meant to represent the lowest yield they can expect for
the asset or portfolio, or the extent of the downside risk. Therefore, for a given expected yield, the
asset or portfolio with the highest VAR (lowest loss) would be considered to have the lowest risk.

The three scenarios and portfolios from the E-V analysis are used to represent low, medium
and high risk choices. For the historical method, the annual yields for each portfolio are calcu-
lated over the 40 year study period 1972-2011. The worst 5% of all yields for each portfolio (the
left tail of the distribution) are observed and indicate the 95% confidence limit, or the extent to
which losses can be expected 95% of the time. For the variance-covariance method, the portfolio
yields are assumed to be normally distributed so the expected yield and standard deviation of the
portfolio fully describe the distribution of yields. The 95% confidence lower limit is calculated
as the average yield on the portfolio minus 1.96 x the standard deviation of the yields. Table 5
illustrates the VAR results for both methods.

In all cases, while the two VAR methods have different maximum loss results, the VAR
(Historical) and the VAR (variance-covariance) provide consistent risk rankings amongst the
scenarios and portfolios. Also, in the low and medium risk portfolios, the VAR and E-V risk rank-
ings are the same. However, for the high risk portfolios, E-V analysis suggests that the scenario

Vol.1. July 2013 - ISBN 978-92-990062-1-4 - www.ifmaonline.org - Congress Proceedings 8



IFMA19 Theme: SGGW, Warsaw, Poland Risk & Sustain

Vol.1.

19th International Farm Management Congress,

NORTH AMERICAN FARMLAND INVESTMENT PERFORMANCE ASSESSMENT...

Table 5. Three Scenario VAR Investment Performance Results for Low, Medium and High Risk
Portfolios

| Scenario 1 | Scenario 2 Scenario 3
Low risk
Portfolio Yield 6.0% 6.0% 6.0%
Risk (Standard Deviation) 2.48% 2.95% 2.33%
Coefficient of Variation 0.41 0.49 0.39
VAR (Historical) 1.1% -0.2% 1.4%
VAR (variance-covariance) 1.1% 0.2% 1.4%
Medium risk
Portfolio Yield 8.0% 8.0% 8.0%
Risk (Standard Deviation) 9.76% 10.82% 7.66%
Coefficient of Variation 1.22 1.35 0.96
VAR (Historical) -6.0% -11.1% -2.5%
VAR (variance-covariance) -11.1% -13.2% -7.0%
High risk
Portfolio Yield 10.0% 10.0% 10.0%
Risk (Standard Deviation) 21.8% 20.15% 15.78%
Coefficient of Variation 2.18 2.02 1.58
VAR (Historical) -19.7% -27.6% -9.9%
VAR (variance-covariance) -32.7% -29.5% -20.9%

1 portfolio is the least efficient at a 10% yield, as indicated by the coefficients of variation. The
VAR (variance-covariance) method confirms that ranking but the VAR (Historical) method has
the scenario 2 portfolio as the least efficient of the three in the high risk category. In general, the
VAR results are consistent with the E-V results.

8. Summary and conclusions

Why is there a strong and growing demand for farmland investment from the non-agricultural
sector? Over the study period 1972-2011, North American farmland investment yields have been
very competitive with stocks, bonds and real estate. Since all investors hold a variety of assets in
aportfolio, farmland is assessed in terms of the yield and risk that it adds to a diversified portfolio.
Three methods are used to assess the investment performance of farmland within a diversified
portfolio: the Capital Asset Pricing Model (CAPM), the Expected Value-Variance Model (E-V
Analysis), and the Value at Risk (VAR) Model. The CAPM analysis suggests that farmland provides
an investment yield that is greater than required, given that it adds little or no risk to a diversified
portfolio. This also implies that farmland, given its competitive yield, can enhance investment
performance in a diversified portfolio. The E-V analysis found that a North American farmland
investment can improve investment performance at low and medium risk levels, but does not
provide improvement for higher risk portfolios. Finally, the VAR analysis found that when North
American farmland is added to a diversified portfolio, it reduces the maximum expected loss that
can occur, thereby reducing the downside risk of the portfolio without reducing the expected
yield. In general, all three methods, CAPM, E-V analysis and VAR found consistent results; that
North American farmland has a competitive yield and is very good at reducing risk in a diversified
portfolio, thereby improving overall investment performance.
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