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Abstract
What has been termed the fmancxal crisis in Canadian agrlculture has created a great
deal of interest in finding viable alternanves to debt financing for agricutlural opcrauons \-
Possibilities have ranged from commodity based loans or subsidies to venture capital creation
through the sale of shares in farming operations. S e
This thesis was prompted by the possibility that a non-farm investor might ¢onsider .
farmland as a portfolio investment. If land could be viewed as an investment the same as

financial assets such as common stocks, this suggestion may present a way to inject outside

‘equity into .agriculture, The non-farm investor could hold the land as a capital assct and rent

or lease it to a farm operator thus gaining dividend returns as \\gfll as any capital appreciation

which may accrue to the asset. lmmedlately apparent
Before an mveStor will consider investing in any asset, he must be able to measure its
performance against other assets bearing similar risks. With land'; no readily available data
exist to measure this performance. The first objective of this thesis was to construct a data sel
_consisting of land sales transactions throughout -Alberta from which the performance of |
capital returns to land could be determmed A second Ob_]CCUVC was to create a rental index
- based on crop yxelds and prices from whlch possible dxvndend mcome could be estimated. Once
the data set was established, the Capttal Asset Rncmg Model (CAPM) was applied to
_ determme the amount of systematic or. non -diversifiable I‘lSk attached to farmland.
The results of this analysxs show that the returns to farmland and the risk. surroundmg
those returns have not behaved in a manner sxrnllar to those of ‘the stocks which comprlsc the

_“Toronto Stock Exchdnge 300 Composite Index Thxs non covariarice with the market coupled

with the fact that the returns to land have exceeded that whxch is necessa'ry 10 compcnsatc for

.non-dive;sifiable risk, indicate that farmland may be a logical asset to consider for certain
portfolios. These findings, while limited by the restri‘ctive assumptions of the CAPM provide

i o
vnseful ipsight into the analysis of farmland as an investment, and thc possxbxlxty for

channellmg out51de equity into agrlculture
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I. Introduction .

S ' ~

A. Background : ) , -‘ ' T '

h
-

The agrlcultural economic clxmate of ‘the 1970's s was characterlzed b) very low real
koL mterest rates high rates of 4nflation, strong commodrty prrces and escalatmg real estate

R
values. The strength of the mdustry prompted consrderable expansron inf armmg operations

much of whrch was made possrble throug\’debl fmancmg
The economic downturn of the earl) 1980's resulted in srgmﬁcant dccrtases in land
'\values in Alberta, severely erodm\ 1e securttv posmon held by lenders to the agrlculturc
mclustry Deterrorauon of maJor commodm prrces brought on by surpluses on the world
-'market and the aggresslve marketmg stategies of maJor exporters worsencd the financial
n'situation of the industr}l. Manv producers were left with debt which they could not scrvicc
and the mcldence of farrn bankruptcies grew. Wlll the forecast of low commodu) prlusk
contrnumg mto the next decade all participants in the agrrculture mdustr\ arc looking for a
solution: o this f-rnancral'dxlemma, ' | . ' - |
Recently many ipr‘oposals’"have offered solutions in.the form of cquity l'i"nanci'rlg.
Some proposals call for the producer 10 seek an. 1nvestor 10 buy into his farm\ business in
return- for a share of the profits of the busmess Recent works have studlcd scveral dxflert.nt,
business Var’rangements of this sort and found that none were particularly appealing from an
ivmvf‘estor’s point”of view except for use in protfolio diversification,
A recent proposal from the Farm Credit Corporation (Ashmead, 1986) callcd for a
pnvate enterprrse approach to agricultural financing. Through this approach, 2 public
corporation (llkely_; a crown corporation) would be formed whose shares would be traded in a
: rnarket_snch‘as the Toronto,,Stock Exchange. The rnajor purpose of this organizationwould be
| to buy farmland pre’sentl\: held by publi¢ an? private lendingv institutions and from farrncrs\/
vlnshrng to exit the agricultural mdustry who could fmd no other mtcrcsted buycrs The land

would then be leased back to farmers especrally begmnmg farmcrs or thosc whose Tmanual

: srtuanon drd not allow for contmued ownershtp or further -purchases of land l-or thrs

~ & - | . .
" V



, s
) proposal to be viable, the rate of return on land and therefore on the investment in the

corporation, must match that of other investments in the market beanng 51m11ar Tisk as there
is no reason to expect that an investor would accept anything less than a market rate of
return, adjusted for risk.

If the rate of retnrn on land makes 1t an attfactive investment, it may no}t‘ be
necessary for a corporation to hold the land._lnstead. an individual may invest in land and
rent it to a farmer on a cash rent or crop share basis. From the farmer's point of v.:iew this
scenario may be appealing, as he would be able to farm wnhout having concern for
" considerable ‘f inanciat committments. The investor would receive any be?féfits flern capital
gains in the va‘lue of tne land, and would obtairt en annnal dividend return in the form of
rental. In his address to the'American’ JAgricultural Eeenomics Association annual meeting,
Melichar‘(1979) alluded to this idea in suégesting that land is a growth stock, in the
tcrmmo]ogy of the stock maeket in which a szood propomon of the return to the mvestment

is made up of capnal gams, and should therefore be held by ' those who can tolerate its low

current return in the first few yedrs after its purchase”. am@»

t
. S

. B. Need for the Study

In order to assess the merit of mvestmg in farmland, it is necessary to determme
|

whether farmland is priced to provide an adequate return for an outside investor. Since
inVestors generally hold nortf 011:05 of assets rather thah single assets, it is necessary to
‘determine the risk surronnding the return to farmland in the context of its contribution to the
riskiness of the portf olio rather than in terms of the asset held in isolation. |

Af mancxal model called the Capltal Asset Prlcmg Model (CAPM) was developed in
the early 1960's as a means of determining the eqmllbnum re]anonshxp between risk and
required rates of return on assets when the assets are held as part of a well diversified -
portf olio. Allheugh the CAPM is ordinarily applied to returns on financial investments such
as comnmn stocks, it is the intent of this study tc. o toasc zs of returns on farmland

in-Alberta.



- , \
R »

Such a study was undertakep in the United States using national and regional level
data (Barry, 1980). The findings of the study were that land contributed essentially no
systematic risk to a diversified portfolio of assets.vand exhibited returns in excess of those

-

_required to compensate for risk‘. Based on these rgsults it appears that land n:ay be a
reasonable 'candidate f orv_inclusion ina ‘bortf olio as a risk reduction tool.

An analysis of the equilibrium risk and return relationships for Alberta farmland is a
necessary component in the ¢va1u'ation of any proposa¥ aimed at channelling“utside equity
into agriculturé. To perform such an énalysis there is a need for a scries of land sélcs data for
the provihcé of Alberta providing inv.formation from as many transactions as possible. In -
addition to sales_‘data, a sysbtem for estimating possible rental return, from land.is required.
With these data at his disp)osal', an investor wouid hdve the means of comparing én investment
in farmland to investments in other assets. This type of comparison is necessary in making an

‘informed<decision as to the financial performance of farmland in Alberta, and its suitability

as a candgtlate for inclusion in a diversified portfolio.

C. Objéctives of the Study

The inaccessibility of exisitihg data sources with respect to land sales and rental
revenue in Alberta js a major concern ih attempting'to analyze the risk and return
charactgristiés of the asset. It was the primary.objeclive of this study to establish such a
so.urce in computer readable form.x'for an extended pe@® of time. Thesc data were to be (
collected on the most specific level possible, so that Iénd in one part of Alberta can-be

' égmpared to land in other parts. It was to be possible to compare land influenced by urban

developments with those which are morc isolated.

Using thes: .cta, a second objective of the study was to estimate a total return on

. . ‘
farmland in vario. - parts of Alberta and compare them to the total returns which could have

been gained on an investment in the stock market over the same time period. These results

&

were to be us@ to evaluate whether the CAPM explains the prices of farmland, and the

possible implic_affB‘ns this may have for attracting outside equity into agriculture.



D. Outline of the Study D

v

/7 Chapter two' prov1des the background theory w&ch is used in the study as well as an
introduction to the Capital Asset Pr1cmg Model.. This: dxscussmn begins with a brief mention
" of uullty theory as it applies to investment decisions. It covers the measurement of risk and
return for a single asset And for a portfolio of assets. Optim'al.portfolio choice is analyzed

given sé\écral different blends of asset, types. This outline leads into a discussion o’_f poftf olio

«

diversif ication and individual asset risk. Finally, tHe properties, assumptions arid_derivation of

the CAPM are presemed in detaxl _ &
Chapter three describes the data set being developed The Lhree comgonents of the P

e /(

data sef are: /

(a) the total returns to farmLand.'made up of the annual capi'tal; gains and the divi”dcnd°or
’rcntal return portion, -
(b)-the total annual returns in the stock market, and
(¢) llhe.annual risk free rate of return.
The CAPM is then applied to the daita td, determine a risk premium for farmlan’d‘ in Alberta. -
Chapter four contains the results of the analysis and an interpretation of eacH of the

»

return estimates made.

K] - . he

The fifth chapter concludes the study with summary implications and limitations of
the results with respect' to channelling cutside equity into a‘griculture*as a means of allev&ating
some of the financial stress currently present in the industry. Recommendations for further

study are also included in this final chapter. |
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II. Theoretical and Modelling Framework .

A Utilit) Theory ' - ‘ : ‘r -. o

L'

An 1nvestment demsxon which is rhe obgect of the theory ol‘ mvcslor choice, arise

from utility theory in that it is a delay ed tonsumpuon dec1sion and a determman

consumption patterns over time. As such, n is c_:overed by _rh_e a‘.nqms of ‘nulity th.ory v n-ie'h

ensure: rational behaviour by consumers. A cornplete discussion oi utility rhleory and th‘!
go'v.erning éXidmsis  widely available (e.g. Henderson dnd Quandt, 1980; Russell and

inlkll]SOIl 1984; Varian, 1980 .and Green, 1976). |

Consumers are compelled 10 delay consumpuon by virtue of the fact that they arc

B compensated for domg so at rates above mdmdual ume preference rales n fmanual Lerms,
this- compensatmn is referred to as the time value of mone\ and'is rcflcrlcd in lhc markel b) -
the risk free rate ot" return /Delaymg consumpuon also involves some risk in that: thcrc is
uncertamty as to what the of nature at the end of the investmenrpcriod.- The investor must
also be cornpensated for braring this risk. The amount of compensation required (o bear Lhis
risk wil] vary .among investors depending, in part, on their degree of risk aversion. This .
'.aversion is rneasured by the individual's risk ’premiurn which is defined as the amount of
wealth one would be willing to f orego in order to remove uncertainty. The risk premium is

: determined from the ulility function. An asset which carries higher risk than other assets must
also reap higher returns or investors will choose the less risky asset

[ . &
B. Measuring Risk and Return
The most salient feature of an asset l.; the extent to which an investment in that assct

will affect the investor's wealth. The contribution isgmeasured by the return on the investment

which is defined as follows:

W-1

R=-1 . | | ' ‘ (1)

L 4

where R is equal to the return on investment, W is equal to the end of period wealth, and 7 is

[}



A eq.ual to the i‘nitial’ir;veégmem.

Since end of per'iod wealth is riot known with- certainty, pfobabilities must be.aséignt%d ,
* to various péssible outcomes. The expected retuin on an ‘imf\.tf.'st'r‘nent is usually ‘estimated by>

: ‘using the mean vallue of the historical returns on.the asset. Assuming fh;n the returns on'the _

asset are normally distributed, the variance can be used as.a measure of the risk surrqunding

.

those returns. These statistics are calculated as follows:

N - , ‘ v
E(1) = I pr, o (2)
. l l ) - n

, =1 : T, :

> ¥

\
where:
E(,, - expected return on the asset
pi': probability of outcome i, and &«
I, = return on the asset given outcome i
. —~——

~

var() = E(E@) or  E(pg,-E(M)

3

The mean of the expected return for a portfolio of assets is simply a weighted

mean of the expected returns of each of the individual assets in the portfoiio. The weights

\

’ ‘
used are the percentage of the portfolio invested in each asset.

N : - ~
I wER) o ‘ 4) -
i=1 ‘ . \ SR

It

: E(Rp)

where:
E(Rp) = expected return on portfolio,
W= proportion of the portfolio made up of the ith asset, and
: PR

E(R’.) = expected return on the ith asset. . . v,
. L



!

, -
The variance of a portfolio of assets is calculated as follows:

N N | A o
Var(R ) = I I owwo. |
Bt X Ci=1 =l 3% - ®

~ where oij_is the covariance Between assets iand j and.Zwi'wj» = 1
If, in a portfolio, an investor holds two securities with negative covariance, the |

portfolio is less risky than it would be if the assets had positive covarjance. It is in the best
interest of 'the ir_westor to determine the combination of securitvies offering minimum variance
given his level of risk aversion.

“One can determine the minimum variance portfolio by sctting the first derivative of
the vari“anc‘e (equation 5) with Tespect 1o the weight§ of the assets equal 1o zero. Fbr anyﬁ
given rate of return, there exists a minimum variance opportunity set wvhich is the sct of all

risk and return combinations available from a portfolio of risky assets which offers the

minimum variance.
C. Optimal Portfolio Choice

Tvv;o Risky Assets, No Risk Ffee Asset

‘ A world with two risky assets énd no risk free assél is analogdus to a simple one
pérson-oné good g:cc;'nomy, except in this case the trade-off is between risk and return instead
of prxcsent and future consumftibn. Evacvh individual's risk-return trade-off, or the marginal
rate of substifution between risk and return, is représent'ed by the stecpness of an indifference
‘vcur_ve. The marginal rate of transformation Between tisk and return is given by the slope of
the miriimum variance opportunity set. The point at which the indif f crcnce‘.cu'rvé and the
minimgm \;aianée opportunity set are tangent is the thimal portfolio Qf the two risky asscts

for that individual. The in¥estor will trade ane asset for the other until he achieves this

“optimal portf’ olio.

~5
o~



Different in\}eétors having homogeneous expectations will chobse different

" combinations of the two risky assets because they will have differing levels of risk aversion.

All however,_.will choose from the efficient sc.at, which is the set of all combinations of assets ;’\
WhiCI; have the highest level of return for a given level of risk. In other words only E o
<stochasti2ally dominant cbmbinations ére included i.‘n”thve efficient set.” :

The investvmevnt decision now is to choose the combination of assets with the minimum

variance subject 1o an expected return constfa{nvt. The decision can be made using quadratic

programming as outlined by Markowitz (1959

Many Risky Assets, One Risk Iree Asset

A.vrisk if ree asset is one whose return is certain. It has a variance of zero and .a
covariarice with the market of ‘zeré‘.a Such an assct is hypptheical, but is most closely -
approximated by an asset such as gcvernmer;t treasury bills.

If a portfolio consists of one risky asset and one fisk free asset, the variance of the
portf »(\)li‘o:is cqual to the varianée of thé risky asset, multiplied by the square of its weighting
in the por.t‘f olio. The.opportunity set for this portfolio is lin‘ea'r.

The risk free rate of return is assumed to be equal to the borrowing/lending rate; that
is to say that thef market is frictionless. No transactions costs, infinitely divisible assets, and
investors with homogen::dus expectations are also assumcci.

The measurements of expeciéd return and risk aré‘\\the same fc;r a portfolio of many

, |
risky assets as they are for only two. The investment opp(ljrtunity set also has the same shape
with many risky assets as for tw&’sky assets. Because more than two assets -are being
combined, some of these portfoligs will fall into the \interior of the set. These combinations
are stochastically dominated by those on }he upper bbundary of the set, and are therefore not
considcred. Those portfolios making up the upper boundary of the investment opportunity set
-are cai]ed efficient portfolios: |
~ With the introduction of a riék free aéset, a straight line can be drawn between the -

risk free rate of return and the rate of return on any portfolio of risky assets. Only one of
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these lines will dominate, that being the line which is tangent to the investment opportunity

set. This property means that, given the previously stated assumptions of hamogencous

" - expectations and risk aversion, all investors willinvest in different combinations of only two

>

v portfolios; the risk free asset and the market portfolio. This line between the risk free rate -

and the market portfolio is called the Capital Market Line. (CML) and represents the
relationship between portfolio _fisk and return. The equation for the capital market line is as

follows:
- _ o . [E(Rm)-Rf] | '
E(Rp) = Rf + oRm aRp_ o | 5 (N

wheré; .

<

E(Rp) = the expecteq return on the pprtf olic,

E(Rm) = the ex‘pectéd return on the market,

Rf = the riék free rate of return,

aRm. = the vz.ii:i‘an‘ce 6f ;he' return on the market, and.

aRp ="the variaq‘c-é.OF)t'}le return on the portfolio. - .
With the introductiéri of th"é: risk ffec asset, and hence the c.apital market line, some

investors may be made betfer"éff,zanc}:‘ no one is made worse off. Investors can i_mpro;/c their

e .

position by moving along the minimum variance opportunity set, as they could without the

risk free asset. They can further improVe their pqsiti‘on by borrowing or lending 51 the risk

free rate a-n_d thus move along the CML. Those who are risk averse may choose to hold more

of the risk free asset in their portfolio. Thé)sé who are less risk averse may invest more than

100% of their wealth in the market portfolio by borrowing at the risk free rate.

.
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D. Portfolio Diversification and Individual Asset Risk ,
As the number of assets held in a portfolio increases the variance of the portfolio
, decreases, and approaches the weighted average covariance between the assets. This is what
makes diversif icétion desirable to investors. It also means that the risk of a single asset cannot
Be corhpared to the raisk of a portfolio by simply comparing the variances.

Rather than look at the risk of a single assef, it is more informative to determine the
amount of risk that would be contributed to a portf olio as a result of the inclu;ion of that
asset in the portfolio. This risk is calculated by taking the partial derivative of the relationship
for variance (equatidn 5) with respect to the percentage invested in. the asset concerned.

| The weighting of each asset in the portfolio approacties zero as more assets are added
to the portfolio. The risk contributed to the portfolio by each asset approaches-itls .cova”riance
.with the other assets in the :pqrtfolio as Lh¢ number of assets a}aproaches infinity. If the
porif olio represents the market, then the contribution of risk by this single asset is its

b3

- covariance with the market, or with the economy in general.

E. Capital Asset Pricing Model v
) . . ‘ . ' ¢
Assumptions
The Capitél Asset Pricing Model.(CAPM) is an economic model that was developed in
the mid 1960's by Sharpe (1964), Lintner (1965), and Treynor (1961). It shows that iﬁ
equilibrium the rate of return on a risky asset is a function of that aéset‘s covariance with the
general economy. L |
There'are $ome fairly restrictive assumptions to the CAPM, most bf which are made-
in utility theory and mean-variance analy'sis. These are: | l
- _Invest_ors aré_ risk alverse utility maximizers.
- . Investors ;re price takers and have homog;:néqus expectations‘.

- Returns on assets are distributed normally, quantities are fixed, and all assets are

perfectly divisible and marketable.
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- There éxists a risk free asset, and investors may borrow or lend unlimited amounts at the
risk free rate.
- There are no transactions costs or taxes.

The assumption of eff iciéncy of the market guarantees that only stochastically
dominant portfolios are considered, and homogen;ous expectations guarantees that all
investors perceive the same minimum variance éei.

The market portfolio is comprised of all marketabl¢ assets held in,propor_tion o their

percentage of the overall value of the market, thefcfore:

™ value of asset i

W, =
1 value of market

<L
where Wi is equal to the weight of asset i in the market portf. olio.
Given this definition of the market portfolio, a portfoho consisting of the market plus

one risky asset has the following expected or mean return
E(Rp) = aE(i‘i) + (1-a)E(Rm) , oo . B (8)

where a is equal to the weight of asset i in the portfolio, E(Ti) is equal to the expected
- return on the ith asset, and E(Rm) is equal to the expected return on the market. The
< .
standard deviation of the return is expressed as follows.

172

‘ asz). = [aloi’ + (‘l-a)’am2 + Za(lfa)aim] (9)

Lt

where Rp is the standard deviation of the return on the portf olio, a is equal to the weight of
asset { in the portfoho a is equal to the variance of the return on asset i, a’m is equal to

the variance of the return on the market, and % is equal 10 the covariance between asset i



and the market.

Tr'le mafket portfolio ;lready contains w% of asset i, therefore any amou‘n}t a invested
in asset i is excess demand. In equilibrium there is 10 excess demand, rrieaning that a is equal
to.zero. The equilibrium price relationship for the market portfolio car{ be f oﬁnd by taking

. the first derivitive with respect to a of the above two r?lazionshipé.

SERD), - E()-ERY | o

ba a=

60(Rp) o 12 | _ oim - ¢’m ' ’
WP——' a=0 "~ 1/2(0% ) (-20%, + 20im) = T ‘ an

The slope of the minimum variance set at equilibrium evaluated at the point which is tangent

,to the capital market line is:

| E(RD) - E(Rm)__,

o m (12),
m
‘and the slope of the capital market line is given by:
m
In equi]ib}ium therefore:
. ’ : 9
E(Rm)-Rf _ E(Ri)-E(Rm) o | _ 14)
o o m
m m

| t// . 4 ‘é\
By solving the above equality for E(Ri) the following is obtained.
- '3&

CE(R) = Rp + (E:(Rm ‘Rp)) o, /0% A . ‘. ' | (15)

{

where Ri is equal to the return of asset i , Rf is equal to the risk free rate of return, and Rm

b

~
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is equal to the return on the market. This equation is the Capital Asset Pricing Model. It
shows- that the fequired rate of return 0;3 an asset is equal to the risk free rate of return, plus
a risk premium. This risk premium is cbmposed of the price of risk mulmplied by the quantity
of risk. The difference between the expected rate of returr on the markcs and the risk free
rate is?edual to the price of risk. The covariance betwceﬁ the risky asset amd the.markct,
divided by the variance on the market gives the quantity of risk attached to the risky asset.
This quantity of risk is called that asset's Beta. - ' - -

The beta for the rﬂarkei is equal to one, becausc it is measured by the covariance of
the market with ftself, or the market variance, divided by the market variance. The beta for &
the risk free asset is_ zero because the covariance of the risk free asset with the market is zero,

R

Properties of the CAPM

hY

he quantity of risk attached to any risky asset can be divided into two parts.

Unsystgmatic risk is created by those forces which affect only that asset of,thavt 1y’pc of asset.
This/part 'of.risk is diversifiable. Systematic risk iS a result of ‘the covariance of the asset with
the market or with the economy. These economy-wide forces cannot be diycrsiﬁcd away and
an investor will only pay to avoid'systematic risk. The befa on an aésct 1$ a meaurc of its
systematic risk. The alpha value indicates the amount by which the return on an asset is in
gxcess Or short_ of that which is required to ico‘mpensate for systematic risk.

Thé épproi)riate measuré Qf risk for a single risky asset when comparing it to a
portfolio of assets is its beta. The variance of a single asset Qill always be hivghcr than that of
a diversified portfolio, and is’ therefore an ﬁnacceptablé measure of sk

| Th‘é beta for a portfol'io of assets is simply the weighted average of the betas for all
the assets in the portfolio. The weight used is the propo}tion of the portf olio investd® in cach
“asset. This property ailows for the calculation of the éfficiem set without the use of quadratic
programming. o - x

/

Perhaps the most important feature of the CAPM is that assets can be valued without
: J

regard for individual risk preference. This has important implications for corporate decision
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makers. -
The following chapters contain an application of the CAPM to a series of returns to
Alberta farmland investments to determine a risk premiixm for that asset. The CAPM can be

rearranged and expressed in terms of excess returns, or returns in excess of the risk free rate.
a0 < o

where E(R].) is equal 1o the expect&lﬂ return on the asset, Rf is equal to thc': risk free ‘raté or
return, and E(Rm) is equal to the r;hwo’? return on thé market. ‘*

Rather than using expect'ations of returns, which may be subjective and are not
readily available, a Lirﬁe series of historical data can be used. A regression analysis can be

made us}ng the cxcess Teturns to farmland as the dependant variable and excess returns to the

market as the independant variable.

o= et rmtBl +e, _ v ‘ | ' y (17

' Q,Th&/terms I, and.'r mt 7€ €XCcess returns (o land énd the market in time ¢, and e is the error
:i'crrri. It is anticipated that the value of alpha will be zero. Non-zero values indicate a rf;turn
on land (or a loss) in exéess of those necessary to .cornpéhsate fof undiversifiable risk.

There are numerous studies which apply the CAPM to the evéluation of financial
assbts in relation to a portfolio of assets, however few apply thte model to physical assets such
as larid. One such study was conducted in the United States using aggregate and fegignal data
(Barry, 1980)._No similar study has been done in Canada to date. : ' v‘ ‘

The data-requirements for this study are discussed in detail in the following ‘chapter.
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III Data and Model Applrcatlon
There are three components of the data set. bemg used in thrs analvsns These are the

total return to f armland mvestment in Alberta the total return to the market and the nsk

free rate of return The period: bemg studted is 1963. through 1985

" A. Total Returns to Farmland Investment

" The total return to farmland is made up of two subsels the first being the caprtal
gains portion of the return, and the second being the dividend pornon The capital gains from
an investment in farmland were determined using the Farm Credit Corporation's iand salcs o
registry from its inception in 1963 to 1985. Thrs regrstry is composed of cvcry land SalL\ o
transaction in Alberta of which a Farm Credlt Corporauon credrt agcm was aware, whclhcr

FCC financing was invoived or not, This Tepresents an average excccding lOOO sales per year

4 -~

for theﬁriod.
To ensure that only agricultural parcels were being consrdcrcd in. thc analysis, onl)

those sales involving 80 acres or more were included. The sales of long term grazing lcases

‘were also excluded and only arms- length sales were considered.

The bareland sellmg price per acre was calculated by subtracting the ‘value of houses

and .buildings from the total selling price, and dividing by the total number of acres sold, "

~ Sales were identified by municipality. In several of the municipalities there were no land sales

in one or more years throughout the period. t or these years, a ten year average composed of

the five preceedaﬁg and five following years (where possible) was used.

B. Dividends ' . /-——"‘"’"\
NS : A
. To determme the dividend portion of the returps to an mvestmcnt in l”armland a

rental index was developed This mdex was calculated on a crop share basis with the landlord

. taking 25% of the crop revenue. The landlord was assum‘ed 10 be,responsilﬁc for property

taxes. The assumption of a simplified crop share scheme was made to reduce data

requirements. Although 25-75 crop share agreement is used, crop share agreements are more. .

14

15
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typically negotiated on a two thirds-one third Ienant-landlord split, with the landlord paying
part ef the operating expenses such as fertilizer .=.- herbicide costs (Alberta Agriculture
Custor'n Rates Survey, 19_82-1986').-Da.ta on her _ide and fertilizer usage were not collected,
‘theref ore the lees popular 25-75 crop share agreement was used as a basis for rent
N .
dcterminafion. In thie manner revenue was reduced in lieu of the landlord's share of the
opcrz;ting expenses. ' ‘ ‘ |
The crops‘vused to determine crop revenue were wheat, oats, barley and canola. These
four crops make up at least 75% or more of the seeded acreage each year in most of the
province (Alberta Hail and Crop Insurance Corporation, 1973-1985). In four municipalities in ‘
southcf’;i\Albcrta's irrigation district these crops make up only about 65%./of eeeded acreage
(the rest bcing specialty crops), but becausc no other crops were consistently significant these
f'our*wcre the only crops considered. This may cause a slight downW;frd bias on the dividend
fctums in Lhcselmunicipalilies. although the higher operating costs per acre due to irrigation
'qu-lipmén[ and more expensive inputs such as seed may mitigate against this bias.
Thg weighting for each of the c'rops was determined using AHCIC's crop yield data.
Thesc data include information from producers as to the number of acres of each crop grown
and the mumc1pahty in which they were grown. A frequency dlS[IlbUthl’l was constructed for
the four crops by munlexpallty. The mun1c1pa11t1es were then grouped into zones based on
similarities in cropring patterns.
It was possible to break the prov;nce into three distinct crop zones, which are depicted
in hgurc 1. In Zone 1 wheat comprised 40% or more of all crops grown and oats, barley and .
.-canola spht the remaining 60% fairly evenly. In Zone 2 barley made up 40% or more of all
crops grown, and wheat, oats and c;mola split the rerﬁainihg 60%. In Zone 3 no single crop
emerged as being dominant, and. the sveeded acreage was faifly evenly distributed among the |
four crops. Altliough oats and canela average approximagely equal acreage over the entire
liéne period, oats has become a somewhat less signif icant Crop anq canola has gained in

importance since 1963.
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Figure 1. Crop Districts
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Modified from Alberta Bureau of Statistics, "Alberta Statistical Review, Fourth
. ' Quarter, 1985".
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The prices and grades for allv crbps were also taken from the Agriculture Statistics
Yearbooks. The prices reported in Table 1 are wpighted averages of the pri- . per grade
multiplied by the corresponding percentages of 16ta1 production for ea;:?\grade. |

The annual percentages of acreage for each crop in each zone for the period 1973-1985
were regressed on time 1o determine whether there Dwa; a growth trend in the number of acres
secde.d. The percentages wer.e then extrapolated back to 1963 to produce a crop distributioﬁ
for the emire\period' under study. These diétributions are presented in Table A2.

. The yields for all crops were obtained from the Agriculture Statistics Yearbooks
-(Alberta Agriculture\1963-85) for the entire period. These yield data are reported by
Agriculture Reporting Afea from 1963-1970 and by Census District from 1971-1985. The

divisions roughly correspond to the three cropping zones previously mentioned. All yields are

reported in tonnes per acre and are presented in Table 3. L\?

. Table 1. Average Annual Pric®s for all Crops in $/tonne, 1963-1985.

YEAR WHEAT OATS BARLEY CANOLA

dollars/tonne

1963 $61.59  $33.77  $42.30  $97.81

1964 $55.59 $38.49 $45.77  $105.83

1965 $59.49 $43.30 $46.40 $92.41

1966 $60.45 $42.91 $46.92 $9€.02

1967 $51.71 $42,29 $38.77 $73.63

1968 $78.84 $29.74 $34.96 $69.79

1969 $44.15 $33.59 - $29.98 $89.17

1970 $43.36 $28.53 $29.40  $101.41

1971 $36.31 $33.05 $28.41 $92.07

1972 $51.63 $63.42 $60.59, $154.86

1973 " $107.59  $169.43  $122.87 $271.56

1974 $87.73  $161.46 §701.31  $306.79. ]
1975 . $71.19  $104.93 $69.24  $222.00

1976 $58.82 $74.72  £115.38  $27B.16

1977 $65.58.  $63.81 $92.78  $279.14

1978 $92.72 $61.88 $83.10  $301.05

1979 $103.49 $56.73  $153.07  $304.53

1980 $107.07  $113.41  $133.26 $319.38 *
1981 $103.59 $97.09  $117.33  $321.34 _
1982 $79.84 $85.44 $84.47  $270.37

1983 $99.43 $92.55 $122.93  $438.89

1984 $87.01 $95.60 $113.69 ~ $371.13°

1985 $91.22 $83:.38 $92.10  $290.64

o el
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Figure 2. Municipalities Used to Calculate Provincial Taxes.

v .

=S

“m“ Special Aréas |
L ‘ .

. Vulcan No. 2 Newell No. 4
. ' Q
Vs . - ~
¥ s | -

‘Modified from Alberia Bureau of Statistics, "Alberta Statistical Review, Fourth
' Quarter, 1985". '
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. Total revenue per seeded acre was calculated as follows: . .

((PW w Dw) + (Po @) Do)‘ + (Pb B Db) + (PCDC DC))= Gross Revenue

where PW is the price of wheat, Po is the price of oats, Pb is the price of barley and PC is the

price of canola; W, O, B and C represent the yields of wheat, Aoats, barley and canola; and

Dw, Do' Db and Dc represent the percentages of seeded acreage made up of each of wheat,

oats, barley and canola. ’

To arrive at the landlord's s‘hare of gross rental revenue per seeded acre, this figure
was mullipl}cd by 25%. To calculate the net rental revenue per sceded acre property taxes were,
-subtracted From the landlord's share of the gross revenue. | &?

Property taxes were calculated on the basis of information obtained from tax assessors

in six counties in the province. These counties were selected to represent a cross section of
. Alberta. They were: The County of Grande Prairie No. 1, The county of Vulcan No. ‘2, the
county ’ovf Newell No. 4 (Brooks), the county of St. Paul No. 19,»the county of Parkland No.
31 (Stony Plain), and the Special Ateas whose administrative office is located in Hanna (See
Figure II). The number of counties in Alberta, and limited I‘:ime and financial resources, made
the cost of collecting inf 6rmation from every county prohibitive. It is assumed that this added
cost could not be justified by pofential improvements in the accuracy of the final estimates.

Assessments for the cou‘nty of Grande Prairie were used to represent taxes in the
northern part of the province. The effect on property taxes from urban influence is fefleéte_d
'in the information from the county of Parkland which fs located just wesf of the city of
Edmonton. . The county of Vulcan, which 'is‘ in the south-central part of the province, is.

_ representative of quality f érmland without irrigation. The special areas represent poorer
Z_]Tla]il_\' dr&’land farmland, and are-located in east central Alberta. The county of Newell
Bord’crs on the &unty of Vulcan, and represents similar quality farmland with the benefit ef
ifrigation,'The county of St. Paul, wh_ich is relatively unaffected by urban:inﬂuences,

~

represents the parkland.
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In general, the assessment base for taxation is comprised of non-farmland, farmland,
. \

buildings and improvements, machinery and equipment, and electic power and pipelines.

/ -
These assessments are not necessarily based on construction costs and land values for the same

-year throughout the province, and are therefore not comparable. The municipality's need ‘f or

‘ revenye to £ und education; hospital boards, senior citizens home foundations, etc. will be used
to determine a mill rate which will bp applied to this assessment base to calculate the taxes lo.
be paid by each property owner. No distinctions with respect to taxes could be dctc_ctcd when
comparing lands in northern Alberta to those in southern or~ccn1ral Alberta, or those
influenced by urban deveiopment. Similarily, CLI soil classifications had no apparent bearing
on property assessments. Consequently, an an average provincial tax rate was developed using
the information from the six counties.

To arrive at a figure for net rentalA revenue per acre (including both seeded and
summerfallow abfes), it was necessary to-multioly che net rental revenue per secded acre by
the percentage of total acres seeded each year. To determine seeded aércaéc, the number of
fallow acres was divided by the total improved acres and subtracted from one. Thcsc data
were obtained from Statistics Canada Census data, and the Alberta Agriculture Statistics .
Ygarbboks. Both sources report acreage by census district. |

* The total improved acres per census division was taken from the census data and were
assumed to remain coﬁstant for the inter-census years. The total number of fallow acres was
reported on an annual basis from 1963 to 1978 in the agriculture statistics yearbooks. The da&
for the period from 1979 to 1985 were obtained from the Statistics Branch ét Alberta
Agricu'liure.

The equation for net rental revenue per acre is as follows:
NRR = (GRR - T) x SA

where, GRR is gross rental revenue per seeded acre, T is property takes per acre, and SA is

the percentage of total acres that are seeded. Net revenue was estimated for each census



district and rural municipality, with the provincial estimate being a weighted mean of these:

This figure is analagous to the dividends received for holding stocks. The sum of the rate of

return from rental and the rate of return form capital gains per.acre gives the total rate of

return to an investment in farmland. This investment can be compared to investments in

‘ 'aincial instruments. such as the stock
P

f'-_\

market and the bond markét. ‘

of

y

'C. Total _Rcturns to the Market and the Risk Free Rate

The theory of the market portfolio postulates the existance of a portfolio

2

representative of the value of all assets available in the market. To calculate the value and

. returns of such a portfolio would be virtually impossible but certain indicies can be used to
approximate it. The Toronto Stock Exchange (TSE) 300 Qomposite Index is a collection of

300 stocks traded on the TSE which represent _fourteén group indicies and 41 sub;group

indicies. The group indicies are:

1.

2.

- 10.
11.
12.
1.

14.

metals and minerals

gold and silver

.oil and gas

paper and forest products

“consumer products

industrial
real estate and construction

Lransportation

. pipelines

utilities

communicatiqns and media
merchandising

financial services

management companies

24
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The TSE 300 Stock Price Index (SPI) gives a measure of investment performance

through time for the TSE based on price appreciation. The Total Returns Index (TRI) takes

into consideration both price appreciation and appreciation resulting from the reinvestment of

‘dividends. A comparison of the éverage annual compounded rate of return between the TRI

and the SPI provides a means ofﬂ'examining the impact of dividends. 'These indicies were used
.

to approximate the market portfolio for the purposes of this analysis. The average annual

compounded rate of return was calculated for both farmland and the markgt index as

( end of vear value ) -
beginning of year value

To obtain an annual value .for the total returns 1o the market, lﬁc month end
vAalues were averaged_fpr each year. In this manner any sudden and short-lived up or
down turns in the market at year end_age not considercd to be lhé value for the entire
year.

The rate of return on six month treasury bills was used as an approximation of
the risk free rate of return. Like the total returns to _the market, an anpual risk free rate
was es‘timated by ayeraging the month end rates for each year. The momh end ratc is
taken as the Thursday tender following the last Wednesday of each month. These figures
are Teported in the Bank of Canada Review and the Bénk of Canada Statistical Summary.

D. Application of the Model

Initially, average annual total rates of ret‘urn and the gtan‘dard deviation of Lhosé
returns were estimated for farmland in Alberta as a whole, in each of thc\coumics. and for
the Toronto Stock Exchange 300 Composite Index.

The risk prevmiums for both the stock market and farmland were Lh'cn determined by
subtracting the risk free rate of return from the total rate of return. The risk premiums for
fafmland ;vere then regressed on the ri_sk premiums for the market to cstimétc a Beta

coefficient for farmland. The results of the analysis and an interpretation of those results are

.



presented in chapter four.
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IV. Results, Interpretations and Limitations

A. Results -

The results are initially presented in terms of means and standard deviations for the
period 1963-1985. Table 4 presents tl:ie mean total return to farmland in Alberta for the
pfovince as a whole, by census division, and the mean total return to the Toronto Stock
Exchange. Table 5 presents the total return to farmland in Alberta bj’ county. The
performance of A]berla farmland and the stock market are compared grapxcall\ for the pcrxod

. in Figures 3 and 4. Figure 3 shows the trends for each asset, whlle Figure 4, the barchart

- comparison, allows for year to year comparison of returns.

Table 4. Average Annual Total Rates of Return and Standard Deviation for Alberta Farmland

by Census Division. \
Total Returns*A
Census Division Mean STD DEV
TSE 300 Composite Index 12.2% 17.3%
Province 20.1% 18.8%
CENSUS DIVISION T 23.3% 34,9%
CENSUS DIVISION 2 17.8% 22.1%
CENSUS DIVISION 3 19.9% 24 4%
CENSUS DIVISION 4 20.4% 29.1%
CENSUS DIVISION 5 16.6% 21.1%
CENSUS DIVISION 6 18.0% 24 4%
) CENSUS DIVISION 7 22.2% 22.6%
A ; CENSUS DI!VISION 8 20.1% 22.1%
CENSUS DIVISION 10 21.4% 23.7% .
T'CENSUS DIVISION 11 . 21.7% 26.3%
CENSUS DIVISION 12 : 27.6% 28.4%
CENSUS DIVISION 13 24.9% 20.7%
CENSUS DIVISION 14 32.3% 38.1%
CENSUS DIVISION 15 < 24.3% 23.0%

The risk premium is calculated as the mean total return to an assel less the mean risk
free rate of return. This premuxm for Alberta farmland ranged from a high of 36.9% in
Improvement District’No. 18 at Lac La Biche 1o a low of §.8% in the Municipa! District of

- Kneehill No. 48, which is an area in central Alberta northeast of Calgary. For the province as
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'!/"a%lc 5. Average Annual Total - Rates, of Return and St

\

Farr{ﬂand ‘by ‘County, and the Stock Market.

Municipality

Total Returns

TSE 300 Composite
Province

Grande Prairie No.
Vulcan No. 2
Ponoka No., 3
Newell No. 4
Warner No. 5
Stettler No. 6
Thorhild No. 7
Forty Mile No. 8
Beaver No. 9
Wetaskiwin No. 10
Barrhead No. 11
Athabasca No. 12
Smoky Lake No. 13
Lacombe No. 14
Wheatland No. 16
Mountain View No.

“ Paintearth No. 18

St. Paul No. 19
Strathcona No. 20
Two Hills No. 21
Camrose No. 22

Red Deer No. 23
Vermilion River No
Leduc No. 25

Jlethbridge Ne. 26

Minburn No. 27
Lac Ste. Anne No.
Flagstaff No. 29
Lamont No. 30
Parkland No. 31
MD Cardston No. 6

Index

]

17

24

28

MD Pincher Creek No.9

MD Taber No. 14
MD Willow Creek No
MD Foothills No. 3

Kneehill No., 48
MD Provost No. 52

1

..MD Rockyview No. 44
JMD Starland No. 47
“p

v

MD Wainwright No. 61
MD Bonnyville No. 87

MD Sturgeon No., 90
MD Westlock No. 92

26

MD Smoky River No. 130

MD Spirit River No. 133

MD Peace No. 135

MD Fairview No. 136
ID No. 1 Medicine Hat

ID No. 10 Rocky Mtn House

ID No. 14 Edson

Special Areas No's 2-4 Hanna

No.

.17
. 18
.19
. 20
2

22

High’Prairie
Lac La Biche
Spirit River
Spirit River
Spirit River
Spirit River

Mean STD DEV
12.2% 17.3%
20.1% 18.8%
22.6% 27.8%
17.4% 22.9%
21.6% 24, 2%
20.0% 27.2%
20.5% 26.4%
23.0% 25.4%
33.1% 34.9%
21~ 5% 30.4%
23.1% 23.1%
23.6% B 30.4%
26.7% 25.0%
34.1% 38.5%
28.3% 33.8%

- 20.9% 24.6%
18.9% 30.9%
18.0% 22.2% -
28.5% 29.7%
26.2% 28.8%
20.9% 27.9%

. 25.6% 28.6%
18.7% - 24 5%
20.0% 26.9%
25.4% 28.2%
27.4% - 450.4%
17.3% ©32.6%
23.6% 23.5%
26.8% 23.7%
21.7% 21.4%
24.5% T34 .3%
32.1% 54.1%
22.2% 38.8%
24.7% 38.2%
19.3% 28.1%
20.5% 26.4%
18.3% 25.7%
20.2% 39.4%
22.4% 31.6%
16.9% 23.1%
32.0% 45.3%
25.6% " 28.4%

Y 29.2% 27.7%
19.4% 27 ..
22.9% PR

“26.4% 2.
29.8% 48.3%
26.6% 35.2%
26.6% 28.3%
26.6% 44 3%
26.0% 25.8%
32.3%. 30.4%

0 27.3% 25.5%
45,0% 44, 0%
27.5% 32.5%
26.7% 27 .0%
29.9% - 25.8%
35.9% 44 ,9%
20.3% - P 28.1%

28

andard Deviation for Alberta

Potie
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a whole, the meaw/fisk premium on farmland for the period was 12:1% with a standard
dev1auon of 19.1%. The risk premium on the Toronto Slpck Exchange averaged 4.1% f or the
period thh a standard deviation of 17.5%. These returns are summarized in Table 6 on a -
census division basis and in Table 7 on a county basis.

With the exception of Inlprovern\ent District No. 1; the returns for all the
improuement districts are upwardly FE.iased and should be inlerpreted with caution. The cause
of this bias is twofold. In the nerthern districts, the capital gains portion is skewed by tne
clearing of bushland converting it to productive farmland. The land sales data docs not

_
reflect the cost of clearing-and breaking the land, _resulting in capital gains close to 200% in

some years.

The second cause of the upward bias is the melhod by Wthh rental revenues were-
calculated YlCldS were estimated for the crop districts discussed in Chapter and depicted in
Figure. 1. This means that land in the more remote parts of northern Alberta are assumed (0
produce the same rental revenue as those in the region»jusi north andcast of Edmonton. It
also makes the assumption that land ‘in the Rocky Mountaig House-Edson area, which is .
predominantly pasture and hayland: will produce rental revenue similar to the arca in ecnllr-al

.
Alberta around Red Deer and Lacornbe The limitations of climate and sou quahty in the
'more remote regions make these assumpuons unrealistic.’
~With respect to the risk premium relative to the mean, farmland exhibited a lower
variation than did the returns to the TSE. These results are consistent with those of Kost

(1968) and B'arry (1980) for earlier time periods in the United States.

Capual gains, dividends, and risk premiums for each of the counties and census

dmsxons are presented in Tables 6 aﬁ7 The location of the counues and census lelSlOﬂS are

depicted in Figure 4.and 5.

—r

~——
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Table 6. Average ‘Annual Rates of Return from Appreciation and Rental Revenue, and Risk

[ Lt
. Premiums for Alberta, the Census Divisions, and- the Toronto Stock Exchange.

Census, Capital Gains Dlv1dends Risk Premium
//‘”D1v1 Jion. ' Mean STD DEV ‘Mean STD DEV  * - Mean STD DEV
¢ ISE 300 Componite Index 7.7% . 16.1% b 4% 2.5% 1% 17.5%
Province : 12.7%  17.3% 7.4% 4.2% 12.1% 19.1%
CENSUS DIVISION 1 17.2% 35.4% 6.1% 4, 0% 15.2% 35.2%
“CENSUS DIVISION 2 13.7% 22.7% 4.1% 2.3% 9.6% - 23.2%
"CENSUS,DIVISION 3 13.4% 24,3% 6.5% 3.3% 1.8% 25.0%
- CENSUS DIVISION & 11.6% 28.3% 8.8% 4. 6% 12.2% 28.4%
CENSUS DIVISION 5 ; 12.5%  21.4% T h1% 2.4% 8.5% 32.3%
CENSUS DIVISION 6 13.4% 25.2% 4,6% - 2.4% 9.9% 30.3%
CENSUS DIVISION 7 13.5% 19.9% 8.7% 5.6% 14.1%: 19.6%
CENSUS DIVISION 8 - 13.0% 21.2% 7.1% 3.8% 12.0% 22.4%
CENSUS DIVISION 10 L 13.2% 21.5% 8.2% 5.3% 13.3% 24 .3%
CENSUS DIVISION 11 —» 14,8% 25.5% 6.9% 4. 2% 13.5% 24.2%
CENSUS DIVISION 12 . "713.9% 24.,3% 13.7% 7.8% 19.5% 27.5%
CENSUS DIVISION 13 13.5% 17.5% 11.4% 5.9% 16.9% 18.6% .
CCENSUS DIVISION 14 o 14.2% 32.6% 18.1% 10.4% 254,2% 30.5%

CENSUS DIVISION 15 11.9% 19.0% = - 12.4% —7.0% 16.2% 16.8%

Regrgssion time series results of e@sswcmms to farmland on excess market returns

are presented in Table '8 for the census divisions and in Table 9 for the counties. The inital

regressions produced Durbin-Watson statisics indicating positive serial correlation in 24 of the

SB%ases. As first erder auto-correlation is frequently present in time series data, the

< < = . N
. - .

Cochrane-Ofcuu iterative procedure was used to correct for serial correlation.

The beta faog.A'lbcrta farmland overall is -...0.1613. and is not sign'i'fican‘tly_v different
from ze}o _ai a 95% covn\fidence interval. Betas were calculated for each municipaliiy énd for
each census division, Four of the fifty-seven municipalities had beta Acoef{icie‘nts which were
significantly difvferent from zero. Two of the fc;urtecn census disigicts had significam-betal |
coefficients, one of which was negative and one which. wa(s posmve The remammg betas were
not significantly different from zéro. These results are presemed in Table 9.

The alpha coefficients were positive for aftzmu:@ ipalities and for the province. Of the

“fifty-eight regressions, thmy produced signif’ xcani alpha coefficients, mdlca[mg that the

* return on land e>3ceeded that which was necessary to compensate for non d1vers1f xable risk. In

. the regression results by census d1v1snon si" out of fourteen alpha coefficients were positive
5 g -

"_\ ~

4 2
'i:=j . . . »



Table 7. Averu ¢

_MD

Annual

Rate.

and Risk Premiums for Alberta,

Municipa]ity

_____________________________________________________________________

Prov1nce

Grande Prairie No. 1
Vulcan No. 2

Ponoka No. 3

“Newell No. 4

Warner No. S
Stettler No. 6
Thorhild No. 7
Forty Mile No. 8

".Beaver No. 9

Wetaskiwin No. 10 .
Barrhead No. 11
Athabasca ‘No. 12
Smoky Lake No. 13
Lacombe No. 14
Wheatland No. 16
Mountain View No’
Paintearth No. 18
St. Paul. No. 19
Strathcona No.
Two Hills No.
Camrose No. 22
Red Deer No. 23
Vermilion River No.
Leduc No. 25
Lethbridge No.
Minburn No. 27
Lac Ste. Anne No.
Flagstaff No. 29
Lamont No. 30
Parkland No. 31
MD Cardston No. 6
MD Pincher Creek No.9
Taber No. 14 X
" Willow Creek No.
Foothills No. 31
Rockyview No. 44
Starland No. 47
Kneehill No, 48
Provost No. 52
Wainwright No.
Bonnyville No.
Sturgeon ‘No. 90
Westlock No. 92
Smoky River No.-
Spirit River No.
Peace No. 135.
Fairview No. 136
No. 1 Medicine Hat
No. 10
No. 14
No. 17
18
. 19
. 20

17

20
21

24
26
28

26

61
87

130

Edson

High Praisrie
Lac La Biche
Spirit River
Spirit River
. 21 Spirit River

22 Spirit
Spec1al Areas - Hanna

133

Rocky Mtn House

®

Capital
Mean

the Counnc&

Gains
STD DEvV

A%
.3%
. 3%
. 9%
7%
24 .1%
. 9%
.3%

. 6%
%ebu%
28.9%
27.5%
27.9%
27.3%
23.6%
26.4%
28.0%
40.6%
32.4%
22.3%
21.4%
20.7%
34.7%
55.4%
38.7%
38.3%
28.4%
25.9%
25.4%
39.4%
31.7%
22.9%
45.1%
26.6%
26,9%
27.9%
25.3%
25.7%
49,2%
34,.8%
28.9%
45.0%
25.2%
32.6%
25.9%
41.7%
33.2%
24,.3%
23.4%
47.5%
28.3%

of Return from Appreciation and Rental
and the Toronto Stock

: \
Dividends

Mean

6.1%
7.0%
4 4%
6.9%
4.B%
4.3%
6.4%
3.9%
11.4%
10.2%
14.9%
5.8%
10.2%
13.3%
12.2%
19.0%
11.3%
6.8%
10.0%
19.1%
14.6%
23.9%
14.1%
15.6%
17.6%
18.0%
9.2%

STD DEV

5.0%

2,8%

3.5%°

2.1%
2.1%
3.6%
2.3%
7.1%
6.2%
9.2%
2.8%

7.1%
6.1%
7.0%

4,2%
5.0%
10.4%
8.0%
19.3%
6.7%
7.9%
8.2%
10.9%
4.6%

-3
Revenue,
Exchange.
Riuvk Premium
Mean STD DEV
4.1% 17.5%
12.1% 19.1%
14 .5% 28.9%
9.3% 23,3%
13.5% 24 8%
11.9% 27.1%
12.4% 26.,0%
14.,9% 25.8%
22.0% 35.2%
13.49% 29.7%
15.0% 23.4%
15.5% 30.6%
18.6% 25.7%
26.,0% 39.1%
20.2% 34, 2%~
12.8% 25.396
10.8% 31.4%
9.,9% 22.6%
20.9% 30.1%
18.1% 29.4%
12.8% 28.4%
17.5% 28.7%
10.6% 24.,7%
11.9% 27.0%
17.3% 28.2%
19,3% 40,2%
9., 2% 32.3%
15.5% 23.8%
18.7% 24 4%
13.6% 22,1%
16.5% 315.0%
24 ,0% 54,1%
14,1% 38.0%
16.6% . 37.6%
11.2% 27 .6%
12.4% 26.2%
10.2% 26.7%
12.1% 39.6%
14,3% 32.3%
§.8% 23.1%
23.9% 45, 0%
17.5% 28.6%
21.1% 28.5%
11.3% 28.6%
14.8% 26.3%
18.4% 27.9%
21.7% 48.5%
18.5% 35.8%
18.5% .29.0%
18.5% 43,7% -
17.9% 26.7%
24, 2% 31.6%
19.2% 26.3%
33.7% 40, 8%
19,4% 32.2%
18.6% 26.9%
21.8% 26.4%
27.8% 44, 7%
12.2%

28.4%
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and significant.

B. Intérp‘rétations

The beta coefficients' for farmland in the municipalities and census divisions in
Alberta show a substantial amount of variation in absolute terms but are by and large not
significantly different from zero. Statistically, therefore;; this variation is not significant. Of
the four regressions that did produce significant betas, oné was positive and the other three
were negative.

A beta‘ of zero can be a result of two things. If the returns on an asset are
independant of the returns to the market, the covariance, and hence the beta. of that assct
will be zero. If the returns on the asset aré certain, as in the risk free assct, the covariance
and beta will also be zero. The returns on an investment in farmland are not ccriain, theréfore
betas not significantly different from zero are a result of returns that are csséntially
independant -of the returns in the market. Alternatively siated, the insignificant beta values
indicate that the CA’PAM is not an accurate explanator of farmland prices:' in Alberta.

~ With respect to the four beta values that were significantly different from zero, it is
inost likely that the linear association is attributable to chance. The three- ncgativé significant
betas were for the County of Red Deer No. 23, Improvement District No. 22, and the Special
Areaé. These three municipalvitﬁes comprise substantially differf;nt kinds of farmland therefore
it would not be expected that their beta valugs would be similar. It would be mobre likely Lh_at
the risk-return characteristics of an investment in farmland in the County of Red Deer would
be similar to an investment in farmland in the County of Lacombe, the County of Stcttlcf, or
perhaps the County of Lethbridge where there is an urban municipality of similar size. The
beta value for both the ‘.CountyaaLl&agé}i'be and the County of Stettler was positive, for the
Cou‘nty‘ of Lethbridge it was negative, and none was significantly different from zcro.

| Slightly more than half of the alpha values calculated in the rcgrcssiohs were
significantly different from zero. This ’impﬁes ‘thai historical returns on farmland in Alberta

have been in excess of that which is required to compensate for non diversifiable risk, by as



Figure 5. Alberta Rural Municipalities.
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Figure 6. Alberta Census Divisions.
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much as 32%. The combination of low betas and significant alpha values indicates that an
investment in farmland is worthy of consideration as a tool of portfolio diversification, and

would contribute less systematic risk to a portfolio than an average stock, which is ‘defined as

N

e

having a beta of 1.

** While the risk premiums on land appear to be substantially higher than the risk
premiums on the éI'c')ronto Stock Exchange, it should be noted that the period under study was
one of atypically low risk premiums on the TSE. The risk premiums.on land over this timev
may be normal when corﬁpared to longer period risk premiu.ms on “he TSE. \/

In general, the returns on farmland are not as volatile as the returns on the TSE when
considered in the context of portfolio investment, as is represented by a beta value of -0.16.
As the data is disaggregated, the range of the betas widens, but most are still not significantly
differeat from zero. An investor considéring an investment in farmland as a means of
diversifying a po o would be best‘advised to bas;:. his decision on the provincial beta,
r_eithcr than on the county betas, as the provincial estimate is based on a'larger and more
diverse daia set. In some of the counties there were 'f ew if any sales transactioné in some
vears. I the sales transactions which did take place in those years were not representative of a

typical land sale in’ that county, the estimate for beta may bé biased.

C. Limitations

The assumptions of the Capital Asset Pricing Model are very restrictive and créate
some question as to the model’s appiicabilit_»' to farmland. The assumption-that assets are
perfectly divisible and marketable causes the greatest concern. The ma‘rket for farmland in
Alberta, and in general, is characteristically thin, with less than 5% of deeded acreagé being
sold each year. Atypical sales in several years may bias the results of the analysis, especially
over so short a time period as being anaylzed in this study.

I'or the purposes of this study the minimum p éel considered was eighty acres. Ott__lgr
studies consider any sale of sixty acres or more to be agricultural in nature. At any rate, the '

asset is by no means perfectly divisible. Although the same could be said to be true of the
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stock market in that nothing less than one corimon share.can be sold, stocks are inf initely

4

e

more marketable and divisgible than land. These shortcomings of land characteristics in
satisfying the assumptions of the CAPM may bias the estimates of beta for farmland.

The effects of government involvement in establishing the value of farmland has not.
been considered in this analysis, but cannot be ignored.. The value of an acre of f arrpland is
greatI;' influenced by the va_lue of the commodities which can be prodﬁccd on that land.
Subsidies, stabilization programs and other forms of government involvement in agriculture do
play a large role in estéblfshing thg value of agricultural commodities and thercfore in the
va.lue of land. These effects however, have been present throughout the entire period being .
studied and do not influence the results in some years and not in others. Furthcrm_orc, il 1s |
not the intent of this anal.ysisfo study the determinants of farmland value, but to study the
market in which farml'and is valued.

Finally, in an anlysis wf;ich .is Bascd on historic data there is always some question as
to the quality of- these data. Changes in record kecp'ing systems, the people keeping the
records, and units of measurements can all influence the accuracy of thesc data. As mentioned
earlier, there were several years in which no sales, tran/saclio'ns occurred in certain counties.
The land sales data were collected by the Farm Cfédit_Corporalion, and although théy
included transactions which did not involve FCC financing there is a possibility that'a higher
than normal porportion of FCC land sales transactions is reflected in these data.

| Thé rental i.ndex used in this study was created from the most micro level of data
available, but yield data are only disaggregafed to the level of census division. Thivs represents
a significant weakness in the rental ix;dex in that it does not allow for differences in
productivity among the different land types. For example, because Improvement District No.
10 at Rocky Mountain House is in the same Census Division as the Counties of Lacombe, Red
Deer and Ponoka, it is assumed to have the same income gcncrating capacity as those
counties. Much of the land in the Rocky Mountain House Rgegion is pasture and does no-
have the same income generating capabilities as the cropland to the cast of it. As a result, the

rental revenue is overstated for the less productive areas, and understated for the more

@
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broductive lands. This shortcoming could be solved to an extv‘em by the establishment of a
database of crop yields on a county by county basis. Idé}Hy, such a database would give an
average yield for several different kin@s of crops on each of the different Canadian Land
Inventory land classifications within the couﬁty. g
In addition to more accurate crop yield information, da’ta_‘on the use of fertilizers and
pesticides in each of the counties would allow for the creation of’ a more reliable rental index.
“If this sort of&vdata were available, the landiord-tenant split could be more accurately
estimated us—ihg the cost of these inputs. R ‘
- Despite ihese limitations, this analysis is valid and i_nfofmative. It is sﬁown that .

rates of return on farmland do not covarj’ with the market in ge'neral‘, but do exceed that -

which is neéessary to compensate for non-diversifiable risk.



V. Summary, Conclusions, and Recommendations

A. Summary
Two objectives \Arere .outlrned in the initial chapter of this thesis. The first objective
was to establish a data base which could be used to analyze-the risk and return characteristics
of an investment in farmlarrd in Alberta. This was achier'ed througﬁ the compilation of dala
from a variety of sources including the Farm Credit Corporation, Albcrm Agriculture’s
Statistics Branch, and the Alberta Hail and Crop Irrsurancc Corporau'dn. These statistics were
combined to establish both a capital gains return on an investment in farmland ;md'a dividc;d :
v' return, expresse = s rental income.
The second objective of the study was to estimate total returns to farmland irr various
- parts of Alberta and compare them o total returns to investments in brhc stock market over
the same peri_qd of time. This washccomplishcd by applying the Capital Aéscl Pricing Modcl
1o the above mentioned data basec to estimate beta values for farmland.

'B. Conclusions
While there are limitations to.the applicability of the CAPM to farmlﬁrd= thig ahalysis
g “d’oes provrdé some general conclusion about investments in farmland. To bcgm the facl Lhat

. ;- rémrgrs 10. aj%’;ﬁland appear to move in a different fashion from the returns ir rhc stock

"al indicates that farmland may be a useful tool for portfolio diversificatiap.
P \l« *

Secondly ) al‘?ﬂland has performed well as an mvestmem in the.period being studied. This is

evinced by beta values of less than one, significant alpha values, and an average risk premium

Y

of 12.1%. .
Given these statistics for an investment in farmland, one is Jed to wonder about the v

fact that most agricultural land *  ~rs are producers. Why are more outside investors not

involred in the agricultural lanc .ct? There are some distinct similarities bct.wccn an

investment in farmland and an investment i~ common shares. Both rcprcscnt equity

ownership, and both are earning assets subject to similar forms of risk. There are however,
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several factors which may partially explain the fack of non-farm participation in this market.

One of the cardinal rules of making successful investments is to understand the
market in which you invest. In order to_have this comprehension, information is necessary,
and information on the farmland market iN%rce and difficult to collect. EXisting

information sources are highly aggregated and are often not an accurate reflection of the fair

market value of one particular parcel of land. For example, the avaftable data may not

" exclude arms-length transactions, or the sale of long term grazing leases may be treated as

3

legitimate landﬁsalcs. An investor is more likely to place his money in an a,ssét which he
understands and aboutqwhich’hye can obtain accurate information. Given the abundance of
accurate information on the stock .a'nd bond markets, as well as numerous forecasting
newsletters, the investor may decide it is simpler to place his money there.

While both types of investment represent ownership of equity, they represent differing
degrees of ownership. The purchase of a piece of la;ld by an individual makes him the gggle
prop’rig\}tor ‘of that land. The fate of hig investment is in his hanﬁs. As an i;avestor it is

i

assumed thalfhe wdl not farm the land hlmself but that he wili rent the land to a farmer.
Thc’ farmer as such is the manager. of the asset and one cannot assume “that this manager will
always act in the best intersts of the ownerntsed on the asumption of a 75:25

lenant- landlord crop share, with the'tenant bearing the costs of inputs, there is no reason to

believe that the tenant will use profit maximizing levels of fertilizers or pesticides in producing

crops. He may not believe that the gains to-be made by using profit maximizing levels of

‘mputs justify the effort required to determine what those levels are. In a- worst case situation,

thc tenant may chb'c;r? not to usesany pesticides or f ertilizers /nd let the land deteriorate,
thus eroding lhe valtte of the asset. While this sort of behaviot seems irrational and unlikely,

tenancy carries with it an uncertaity of its cwn, and the renter will act accordingly. It may

. also be difficult to keep one tenant for the long term, %‘wecially with less productive lands.

>

The investor may believe that the costs of monitoring the management decisons of his tenant

v

or finding new tenants are 100 high to y making the investment in the first place.
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Tr  betas calculated in this project are called ex post betas because thay are based on
hisfo;ical data. Although hindsight is perf ec£, an individual making an investment decision in
1963 had no way of knowing that farmland would outperform the ‘TSE 300 Cdmposite Index
over thev next 23 years.. If the individual had made his decision based on the information
available on each market, he would have invested in the stock\or bond markets, which is
exactly what occurred. | o

4 Assﬁmptions can be fnade aboﬁt the future perf ormance of an asset based on its past
performance, butithe accuracy of this.prediction is uncertain. The more slablg the rclationship‘
between the asset and the economy' in general, the more reliable will be the forecast.

Finally, there thrives in the minds of many, an intangible value to owning farinland,
which is not economic in nature and which may influence an investor's attitude about land.

Such a feeling does not seem to exist where the stock market is concerned. Bascd on his own

‘beliefs about this intangible value connected to farmland, an investor ma' belicve that the
&

value of land is exaggerated and choose not to buy it. The lack of information available would

only support this reasoning. Y.

C. Recommendations’ . #

The findings of this study indicate that farr;lland Qﬁtpcrformed the makel in general
during the time period between 1963 ar\ld 1985. The insjgnificance of the beta valu'cs suggests
that farmland cannot be valued in the same manner as financial assets such as stocks and

bonds, or that the CAPM is not.an accurate explanator of the price of farmland. Based on the

estimates of beta however, it appears that farmland may be a suitabie candidate for use in

portfolio dive:sification.
-~ .

~ The most important contribution of this study has been to initiate a very necessary
source of information in the form of a computer stored land sales transactions record. If

. . . . o o T
farmland is to be considered in terms of portfolio mvestmcm, it is imperative thad’this data

“base be refined and maintained into the future. The data could also be augmcmed with data

from sources other than FCC Likewise, the rental index which has bce‘"

Sstablished should be
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&

extended to iaccomodate pastureland and irrigated land. Where possible, the yield data used in

such an index should be based on lh% average yield for a particular soil type or CLI

classification by county rather than by each Census Division. The availability and accessibility

\ of such. an information source will benefit all investors in farmland, whether they be portfolio

investors sccking}"‘ito diversify risk, or farmers seeking to expand their farming operations.
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