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."‘5_7Uncertamty m the magmtude of returns had an rmpact of the frnancxal

returns m 4the

.‘“caprtal mvested in farmland averaged 40% from 1970 to 1986

The varrabrlrty m both farm real estate prxces and returns durmg the

:‘berrod 1970 to 1986 left those who had caprtal ,mvested m farm real éstate

’facmg several drfferent types of rrsk Unpredrctable prrces posed a nsk to

‘9.,

holdmg« farm real estate as: a smgle asset rnvestment portfoho It was l‘ound

":.r:'that drversrﬁcatron of a smgle asset portfolro somewhat reduced pnce rrsk

""posmon of the busmess.. Durmg 7 out of the l7 years m the study, busmess

; ;j:-growth m Canada and Alberta was n'e‘gatrve even though tn total the aggregate

‘covermg every dollar of debt and farm assets were 85 5% equxty owned

PO

E _:‘_'l'armer rn Canada had a mrmmum of $5 99 worth of assets (and $5 00 m equrty)

4 \
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. ‘stock also apphes 1n Canada and ;n Alberta Furthermore,ﬂrf farmland can

e i mg_ucnou R St

Canadran farmlan& rs -not sold on a stock exchange ﬁ?r does rt Qppear

consrdered to be an excellent hedge agarnst mflatron and as an opponumty

to realrze posmve caprtal garns The potentral of a profrtable farm

g mvestment must seem cntrcmg to an’’ mvestor who comes across a’ magazrne ,\
;.':' . advertrsement srn;rlar to one that appeared 1n the June 1987 rssue’ of

-“;‘"Cattleman In the advertrsement large tracts of deeded..)qnd were ofl’ered ,
O S ‘ gt &

‘.'Vfor sale The land sale was purported to present an - excellent agrrcultural

' ,.11nvestment opportumty -_ (due to) todays lower land values (p 29)

. could be questroned whether the concerns of a. farm.land mvestor may drffer

-

from .or’ be srmxlar to .those of other mvestors Investors rn both l'armlal’h

,v, . . L. : ’

".and more tradrtronal types of mvestments expect that they wrll benefrt m

T

some desrg rated way In both cases the antrcrpated benefrts must outwergh

ic. and noneconomrc costs of the rnvestment .‘ |

In I9A9 Emanuel Melrchar of the Federal Reserve Board classrfred

o on stock lrsts but rnvestment rn farmland for the past forty/;ears has been )

US t‘armland as a growth stock By domg so he rmplred that anvestment i " S

S

“_'farmland was srmxlar to buyrng shares of say, Xerox or IBM whrch are vrewed

growth stocks . In a growth stock,% caprtal apprecratron ~is an'

’ ~__apprec1able component’ ot‘ the returns derrved from ownmg these assets Thrs

RN

', ~‘thesrs rs c"oncerned whe’ther the charactenzatron of farmland as a growth

o

.“v'v'-

r




Th:s study wrll attempt to answer these'questlons by 1dent1fymg,_f‘ -

Ly

"'descnbrng and measunng the changes over trme m returns form farmmg”i'"

<

‘actwmes and from ownershrp of Canadxan and Alberta errnland Melxchars
jmodel of growth accounhng is - applred and returns to real estate and farm::

assets are calculated for the years from l970 to 1986 In addmon t"he__" .

[

FRERINENE - o ,

. busrness

Wrth theSe obJectrves as” a. guxde Chapter 2 of thrs study contams an

' 'outlme of the theoretrcal background to land valuatlon 1ssues and drscusses'_;

repercussrons of holdmg a large proportlon of a famrlys wealth m a growth )

_‘-stock such 55 farmland ’are» drsc_USsed .' in _terrnsgof : f:rmpacts on- the - farrnf- e

"v'hterature frorn thlS area Then the. methodoldgy used for quantlfymg and'__'.'.'w

'_quahfymg growth m_drscussed m/Chapter 3 In Chapter 4 the results of L

5

'“.'.the spreadsheet analysrs are presented Fmally, these data are used to‘l""-’-"

~

ﬁl,"The results are gwen 1n*Chapter 5 It xs concluded that the behavror of a

..r.

-'growth stock suqh as Canadran farm land has profound 1mpact on the.,"

'?jl" “‘.’

g.characten?)cs of an mvestors ponfoho In the case of the farmer these:.-_, R

7

'1mpacts affect hrs busmess hrs mcome and hxs famrly weg.lth

L

; o :
» -
.
&, ’
.
4 .

'-.analyze the 1mpacts of changmg asset values on farm level nsk in’ Canada



'I'he purchase or holdrng of farmland rs an mvestment decmon

Whether buymg or. holdmg land the purchaser 1s w:llmg to foregQ mvestmg

1n an alternatrve caprtal xnvestment m return for the benefrts that he ]

expects wrll accrue from the ownershrp of 1and The seller may be wrllmg

to quurdate hrs caprtal held 1n the form of farmland 1f other l‘orms of

_— e

1nvestment or. monetary use have become more attractrve or rf rt rs l‘elt that

he»can earn a faxr salvage value How much to pay for land and how much to :

- -

sell land for are decrded by the investors wﬂher buyer or seller on ;_t_h‘e

-

ba.SlS Of certmn macroeconomrc and mrcroeconomtc cntena

,.__—

o

' 21 AMARKETFOR FARMLAND

"o

~

\

-The: pnce of land is" estabhshed rn a free marketplace ln a perfectly

functromng land market prrcmg wrll be effrcrent 1f there are a large

¥

number ot‘ buyers %nd sellers, any one of whom does not mfluence the entrre ';

market, 1f there rs perfect freedom ot: entry and exrt‘ rf the parc:els are

8 ."' “‘ homogeneous so that prrces drfferentrate only on the basxs of qualrty and

locatron and rf there ts perfect knowledge rn the marketplace

L e AR

However there are condxtrons peculxar to land whxch rmpede efl‘rcrent

. ‘()A'

- marlot t‘unctronmg Parcels ot‘ land are heterogeneous,,;‘“ drt‘fermg m locatron

,.J S P . -

¥l 1

and qualrty Parcels sold m any one perrod For example 1n a year.

,..4—

ot' land held In addmon,_land

’_‘/-.

'::‘.represent only a small uproport!f"‘

rmmobrle and unstandardrzed

unorgamzed low volume local markets or 1n cases where the transactrons

here farmland rs traded m relatrvely




Desp.xte these meffnmencxes m the farmland marketplace there

-

competmon for capxtal from both thhxn and thhout the agrrcultural'-,“’_-_.'w'

-'isectxon thhm the se(:tor farmers who currently earn Iarge enough returns
- : R

";'-to hold thenr capxtal in farmmg establtsh pnces 2 Outsxde the sector

returns from alternate uses of caprtal estabhsh a benchmark for returns to o

=

capxtal mvested m farm real estate The mvestor in decxdmg the most -

. : '3

‘prof:table mvestment chorce wxll take suclt consxderatrons mto account

”":"';Factors such as hrgh general mflanon or 2 weak‘ dollar whxch mfluence thes_"'

]

, performance of the entxre economy also affect an. mvestors‘ nme value of_' '

money, percepnon of risk’ and the pnce he is wrllmg to pay (T\ete

n, 1980;
'Aplm et al 1977 Castte and Hoch 1982)
.‘_;z._zsUPPLY@'NDDEMA_NbFQRF’ARMLAND )

The pnce of a resourcer such as. land 1s a functxon of supply and

dem’and The pnce wrll v&fdy from reglon to regxgn due to: physxcaI‘

.'-dxfferences Sonl type clxmate and ma’nagement pract:ces effect ferttlxty, R

subsequent crop types and crop yields. Upward or downward shxfts m

'productxvxty due to capttal 1mprovements such as xrngatxon, dramage or"'
j'capxtal attrmon through leachmg, erosxon -or sahmzatxon wnll have a
,dzrect 1mpact on the pnce an mvestor 1s w:llmg ‘to pay (Tweeten l966).

The prrce of land 1s generally affected mote by demand factors than by'”'

"s“pp'y side fac‘m Land is a. resource that in assregate ‘is” limited “da



R }:‘_-,'_'f""land canno( be developed desprte strdng demand (es Retnsel and Remsel -

"“'57.'.1979 Burt 1986) ’rherj'fe‘él that the aggresate supply Of"fvland__‘.

' ~;.‘_'i‘unresponsrve to changes m prrce and thus eomplef&ly melaitrc as depxeted :

e "m Frgure 21 by the vertrcal supply lme Sl Others lxke Hughes et al

’ ,""1984 mamtam that "the total supply of land 1s not fxxed Pnce mcreasesf" Sy

,—-—-~_v

- ’{for land can' _lead to land rmprovements whrle prrce declxnes can lead to R

:removal of farnlland for other uses It can be expected therefore that the e

6 ) .“"_:'l-‘_supply of farmland 0 the US has a small posmve sldpe (p '/57)
R ' "_*;Frgure 2’} 52 is- deprcted wnh a: small posmve slope and avanlable"".j,\._‘_' “

lq“antlty (ql tO qz in Exgure 2 l) mCreases sl;ghtly wnh "hcreased pnce-'

’(pl 0 pz) l o

e Takmg erther perspectxve, a classrc supply function for land does not_:'"_
. »-;""e‘kist o At best jﬂwcan be descrrbed as very melasﬁxc = at worst, totally\. Ll T
| lvxnelastrc Therefore demand for land wxll be]the ma_|or :factor m L

Cfi’determmmg the prxce (Burt 1986)

S

Remsel and Rernsel (l979) grve a. hst of macrLeconomxc factors whxch;

M

: 'would gWe nse to xncreased demand for land ln brxef these are.

.

o l) Populat-ion growth mcreases the demand for space

2) Inflatron ' s S

ooa) Buyers see land as: a hedge agamst nsmg prnces~" e R

*-b) ‘The- returns. to land may mflate mOre than the returns tov' i
other types oE gaprta' v ' : :

e 3) Chansins access to fmancmg and varyms'credxt erms- SRS
SR b) Longer mpayment 'penods o




Fxgure 21 Theoreucal supply and demand curves for aggregate farmland thle a
~.classnc supply .curve -for - aggregate farmland - doés ..not exist; two. descnptxons of the___
. .aggregate relatxonshxp for supply of farm Iand ‘are’ ‘proposed. One views- the .curve . -
oas completely. melastxc (S ),. thé other sees ‘the * supply of farmland as - very. .
" .-inelastic  (S,).. Assummg an .inelastic - supply curve, . the:. aggregate quantxty of -
~ - farmland supplxed will. respond only a very.-little (q,- ) -to increases in' price’.
o AP <P Price “increases may be: caused by a. sh:ftmg 012 the demand curve for o
o aggregate farm land' (DrDz ' S .



B 't c) Lower requn'ed down payments ST T
d) Government"' guarantees .f T margmal.- borrowers.- Do

. 14) ‘l‘axauon-pohcxes wluch favor dlfferent types of assets R
;-7 a) Production receipts.”
b) C»apxtal gainsor land apprecxatxon ,
c) Real estate mhentance and estate taxes

o . 5_'_'_5) Increased demand for agncultural exports

] _—-.‘-

o . .'6) Pref erenual use or assessment o{ land

"7) Stabxlrzatlon of farm mcomes SRR
~'a) Increasing value of farm producnon s
b) Red_ucmg nsk of farm earmngs EE R

As depxbted in. FlSure 21 any of the factors llsted above would shnft

R ;dema‘nd for land to the nght from DIJ to DZ.'.» Smce farmers and nonfarmers IR

: "have dxfferent sources of mcome use land m dxfferent ways and mrght‘-

..f-have dlfl’er'ent portfolro balancmg preferences, therr demands l‘or land can"'

g

:Shlft over txme in, drvergent ways (Hughes et aI 1984 p755) Thelr demand'“-,-'-::- _

L for.gland wxll be more elastxc and respOnswe to changes m pnce 1f they can-'f::"_;.:.':

e exther fmd attractwe substltutes for land (e g a technology whlch énables-f‘:f'

‘ output to be produced at a lower cost per unxt (Doll and Orazem 1978)) or.r‘rvv:f_*f; .

Y

'_1f a large percentage of thelr mcome 1s spent on land 'j . e ]

The drfl’erent demands for land xmposed by mvestors may be broken mto »

.three mam types producttve, consumptxve and speculatxve.t Productlve d'emand“i !

»\*

_.,refers t0 the pressure exerted by economxes of scale toward lhrger parcelst

) 'of land as a ‘means’ ol' achxevmg productwe eff:cxency Consumpnve demand__f 2

; '3-'5_3 " »provxdes nonecoqomlc benefrts to the mvestor Investor motwatlon to own-’:‘.




the effects of xnflatron or for benefrcml taxatron polrcres (Shalrt andf""-,.‘

-"v{Schmrtz, 1982) Desprte the problems of quantrfrcatron of a myrrad of‘, ‘-_:l
SR economrc and noneconomtc factors the marketplace brmgs all those motrves? LR G

\‘ L

“,’to a common denommator —= the sum whtch each mvestor is wxllmg to pay for'.-;__‘__..j -

Accordmg to the assumptrons of sxmple mrcroeconomxc theory, the goal

LA

" of the frrm 1s to .maxrmrze profrts However thrs 1s notl. alw.ays the caseg-%ﬁ-}:

g ~"‘.for an rnvestor m farmland Aplp,n et al (1977) state that maxrmrzmg

- profrt ts not always synomynous thh maxumzatron of owners Wealth ‘Wealth

PR SISL ‘

'.'maxrmrzatron is a more rnclusrve goal than proflt maxrmrzatron It takeso
_mto account earnmgs per dollar mvested by owners and rrsk assocrated wrth_- o
_these earnmgs as’ well as otl;,er factors whxch affect the value of the frrm"":. e

PSS

<o Capltal rnvestment mvolves the estamatron of future trends These

,d,depend on the mvestors mdrvrdual attrtudes to the nsks and opportumtres["

v o

in mvestment (profrtabrltty),vhrs fmancral posmon (feasrbrlrty) and hrs"

. . '“.pOSmon i hrs lrfe anct busmess cycle From mvestor to rnvestor R

v o e

expectatrons of the future wrll be heterogeneous because expenences and_-"

'n . . B
,r.. \

mterpretatrons of the past drffer O

_l'pnsequence of thxs heterogenerty__

was frdent\ﬂ'ral\ by. Brown and Brown (1984) who arguj/hat it may be the

!

g

o _':-'j._‘extreme mvestor To éstablrshes .t,he pnce of lan‘d the fmancxally secure ;

_ the optrmtst or the rrsk f‘aker not the averai‘é mvestor thh averagefﬂ'

. %
e B




Iand value researchers for1 clanty of 1nterpretatxon 1sthe

g '."',"'caprtahzauon formula It 1s represented by the mathematxcal relatlonshrp

where V 1s the current value of tand Ins the annuahzed earnmg generated

: by the land and r' 1s the chosen dlscount rate Conceptually, Equatton A21 |

) ”jassumed to’ be constant The planmng horrzon 1s ,_ herefore assumed to be

‘formula has lxmxted appixcabxhty over: a tu‘ne perrod of twenty years or, ‘

Exanmles of apphcatfons of thrs tec'hmque ar

A techmque that 1s commonly USed to estxmate returns and to compare

the profltabrhty of alternatxve mVestments 1s the caprtal asset prrcmg

~ we e

model (CAPM) A sxmﬂe CAPM model often uulxzed by land apprarsers and

for L .
o .;_.» P
,.'-e S .

TR v-I/r L (_Eg.‘_?'zg.o._'

g

'perpetulty Long run expectatxons for returns :

e

o '\rnfxmte HOWerr,_ Barry et al (1979) state that the capxtahzanont: "

'.ﬂ..f.o.g,ndfin:...cssef-,:s.tvdfeai: byl

il e




 Bamy (1980), ‘Baer- (1983). Carter (1931), Castle and Hoch (1982) Dobg?ﬁs Ry

’"et al..(l98l), Melrchar (1979),_ Rernsel and Rernsel (1979), Tweeten (1980).];-_";1-‘-

::‘:'.and Whrte and Musser (1982) __‘,t Aj‘j : . [N G . ' T

B ;',

S

. 115 . valumg techmque _ These are lrsted by Barry (1980) 33 followst

Although the CAPM is. wrdely used to estrmate land values, there —are,. L

-~ e asons to cautxon agarnst the unquestromng applicatron of the model and _

5

l)Markets are assumed to be lughly effxcrent so- that expected \,/

= returns qurckly and f ully reflect avarlable rnformatron RS
2)Transfer costs tax oblrgatxons and xndrv;srbrlmes are s
e assumed not o exist. . T . . S

4 3)Lend1ng and borrowmg rates are consrdered equal for
e rrsk free fmancral assets = . A o
4)Investors are assumed to be ysk averse, drversrfred and R
-to hold homogeneous expectatrons that-are ful charactertzed by R
iR means and varrances over srngle penod horrzons . : R

',x Cntxcs Qf CAPM vorce eoncern regardmg the applrcatron of the model to

land values srnce L ; j ‘ - “{' -

o I)The land market xs rneffrcrent because of the local low-
'volume and 1mmobrle nature ~of .land (Carter, 1981 Kost, 1968).. ln .
addxtron, the -operators of i fficient ‘units. are often unawar‘e of £oms o
better, alternauve uses. of thexr resources and thus buy‘lalrd f
2)Land does : not fxt .rnto _.a ‘well drversxfred portfolrd } e

. because 1t rs rlhqurd and mdrvrsxble (Carter 1981) : ’
3)Land rnvestors do not hold homogeneous expectations.

» (Carter, 1981 Brown and Brown, 1984) O L PR

T -o.\ " Co

Whrle there is lrttle doubt that there are valrd concerns about the -

'..'apphcabrlrty of the CAPM, it is’ rmportant to assess whether or- notv the':- .

: '-explanatory capacrty of the CAPM ts dummshed by modlfymg or relaxmg some_-

- _“'of the basrc assumptrons Few drsagree that th; q.APM forms an approprratea»",_' o

“startmg pomt for esumaung the va]ue of as ts such as® farm 'real estate;'

'."5"_.4-,’However, there rs less unammrty m- the specrfrcatlon of how _the o



) »"f‘and the earnmgs stream under less ngorous assumptxons and facxl‘xtate av-;'.‘ oo

o __f,the capxtahzatmtt formula

N

~ discount’ 5fa‘¢it_oir.;.‘td" ‘us,fe"-fj' T

Subsequent secnons wxll dxscuss the specxfxcatxon of the dlscount rate RS

.. 251 Simple Rates of Return. - .. a0
. By'rearranging the capitalization formula (Eq: 2.1) tor> { ..

R A

rate of return, 1t 1s a vanable sensxtrve to the magnxtude »and' vanatxons i

m earmngs (I) and to changes m farmland pnces (V) ‘rﬁxs sxmple rate 1s

N —~‘,

: reahzed xf there 1s no- consxderanon of any outsnde factgrs. AR e

purchase of farmﬂmd (Boehl)e_,and Endman 1984),




If a sophrstrcated mvéstor adjusts hrs .‘i:dfsc'o‘un't,..rate ‘Ito”-b'eftter’.'

reflect hrs envrronment the adjustment méght‘ be based on tihe rrskmess of

-

land xnvestment when compared t\o alternattve rnvestments ‘dtfferences m

benefnts assocrated thhv alternatrve rnvesnyents (Boehlje and Erdman 19'84)

The component parts o{ the more 'complex drscount rate are specrfrc to each

mvestor. The cho:ce of a drscount rate must adequately refleCt the fact
that returns recerved early are of more Value to the\nﬁestor than \

: recexved late Because he can retnvest early"’earmngs at the cost of

,-"~ L . 4/) -

g,.

'Brown and Brown (1984) deftne an. xnvestors perceptron of uncertarnty as . the

e dnffermg probabrlxty estxmates that decrsaon makers have for fut_ e __ve_n-ts_.:.'“
L When the s:mple rate ot‘ return 1s altered by mcludmg factors such

as nsk earmngs growth noneconomrc benet‘rts or taxes rn addmon to

) rnflatron the/ctual realxzed- rate of return 1s no longer equaql to the'

-~

‘Srmple rate For any t,tme penod t the compound drscount ,rate mrght be.

= ,(wrni")‘('14r_'r,)‘(1}ri)f(-_ll.-’r‘g)‘~(1-,'rn).‘(.-x'4;'x)‘..-,_ 1 '_(E.q.'z..,a)
If this 'rate frer'n‘aine‘ éonetant‘ into “ perpetuity, : the modelbecomes S
"_1r‘v=-,”(rrn +Tr +1i-rg -,rn - tx) R o (Eq 24) - .

[T

~ 0

o

. where. all ‘rates aré. annual '.'ia_nd: e

e Wt

‘- the actual reahzed (effective) aggregate dxscount rate;f
m - the sxmple dxscount rate cost ot‘ capxtal or T’éﬁl’
e monetary mterest rate;- "ot

3 expected rates of growth m earmngs and~ drfferences rn the noneconomxc : .



Ay n—- the expected real mfla,gon rate,v : =

T = theR expected growth rate m earmngs / M

R a—" - ,~.¢.5.

l

the rate of noneconomtc returns to ownershxp,

T

rx = the margmal tax rate' and

S t- ttme i years

The relatxonshtps developed m Eqnatxon 2 4 1mply that an - xnvestor
wxllmg to accept an actual realxzed\;return to farmland that 1s Iess thanl""f'

ple market rate (rm) 1f he s recexvmg or expects to recexve growth'-' o

__rl-m earm gs from farmland (m tncome or m capltal gams). 1f he valuess'

noneconomxc benefxts from land ownershxp (Kost 1968) or 1f he' has a low;_f.l .

~ -

margma) tax rate If on the othen hand the mvestor }'faces rates of"'..»."

| xnflanon o nsk he wxll demand 2 realxzed rate of retum Whlch is” hxgher"‘-'

1

. D

than the stmple dxscount rate (Doll and Wnddows, 1981)

'."i'v'
e Ll

Wlule makmg ne stxpulatwn as to ntagmtudes, one can apprecxate the ol

dlrecnon of the mfluen hat each of the vanables wxll have on farm land'

- s

\ values 1f Equauon h2'4 1s 1ncorparated mto the sunple capttahzatxgng_

formula (Eq 2 l) The present value of : land wxll mcrease xf the ggregate_i::,

N
dxscount rate decteases Thxs will oecur. 1f

L~

':'_’l)The expected growth rate of earmngs rxses relatxve to mflation
oooor alternatxve mvestxhent earmngs. " oo N LR

o Y AN
v;z)‘l‘he rate of“_-;‘return for nonecono:mc benefxts ot‘ land ownershxp




'.:O«-av"" .

- Justrfrcatronxrs *t mvestment rn land 1s a’ long term mvestment"’entarlmg_; :

”'presented by workers such as Dobbms et

[ I T

MRS e ;

B ‘rate or the’ rrsk premrum for land mvestment falls "When' tax- or ‘
'mflatron factors are mcluded ‘both cash flow earmngs and

-‘4

.discount. rates must - be adjusted (Whrte and Musser l982
Robrson‘e_t"al 1985). B A o .

- .'_' Any of these exogenous _nfluences on the returns 1o land mrght be

mvestment analysrs . I‘n practrc

-.partrcxpants wrll s:mply use an estrmated long run equxlxbrrum real rat_'e-_ of

-
-

L)

""'large transactron costs and thus all 1nfluences and consrderatrons besrdes

\)

v .longt run real mterest rates are: mconsequentral (p. 12)

254 A CompleX‘iDi/scount 'Rate' for ljebt Flnancing, o o BRI

In addmon to the rate adjustments whxch are necessary for equlty’ '

' ‘purchasers ta’ evaluate Equatron 24 several adjustments to. the drscount

,

'rate are used- when debt caprtal fmances the farm land purchase Models v

)

'mclude ad_]ustments for the requrred rate of return on- eqérty..(rm in

'~LJ

‘.',Equatron 24) the mterest rate on borrowe funds and the proportron of thev

'N. ,Qq
’ t

o drfference between the srmple dxscount rate as ‘a- measure of the rate of:-'

e

' freturn on farmland (rm) and the cost of mflatron adJusted de\ capxtah

u

I

'Tweeten terms thrs drfference mew. The actual dlscount rate (r) can be

N =
] . : -

where ‘L i§ the ratio, of debt ‘toequity and the other terms- are as previously

\ . = . . . e i
. . . . .o W e

al. (1981) and Tweeten (1981) .

mcorpora«ted mto an, mdrvr S dxscount rate for long run/or\s‘h_g‘t_-run’v.‘f'

. By . _‘J.

- .Burt (1986) argues : that ;mark‘et' o

mterest .as the drscount rate in the‘," caprtalrzatron formula . His.

‘purchase fmanced by debt and equrty ’I‘weeten (1981) focuses on» the ’

.-

,'adJusted to reflect the use of debt caprtal by S : : ‘j' g
Lo . r=[m o (plymy. 0. (EQCZS)



.defined - for -Equation -2.4. -~ -~ .. R

,‘ rrses the effectrve aggregate drscount rate (r) falls causmg land valuesb.'-i_.‘,:..*_'~'..: .

actuaL return on far:mland (r) if - he has underprrced or posmvely leveraged'- S

&

o has beeﬂ made avarlable to farmers for the purchase of farmland grves” ‘

g holdmg land he.my gam unrealxzed returns rn the fOrm of caprtal garns"l;:'i'f.'-'""’f

©of return in. excess of the estrmated cost of capxtal (Alpm et al l977)

’ them to b1d a hrgher prrce for farmland than nonfarmers

c By - e S

'l'he 1mphcauons of a debt fxnancmg term such as the one defrned in’

0

Equatron 2 S are twofold Fxrst an 1nvestor is wrllrng to accept a\ lower‘-'; B

f

debt frnancmg (Tweeten l98l) Secondly, as the ratro ;ﬂ' debt to equrty'

-

represent.rng the rate ot‘ return on farmland exceeds’ the cost\/ debt,' o

. to rrse 'I'hrs trend 1s exaggerated rf the real monetary mterest rate (rm)_"'."

capxtal On the other hand 1f the cost of debt capxtal exceeds the return"" )

from farmland land pnces wrll declme The economrc well bemg of an_i'f

N

—— Concessronal credrt rates tend to rncrea!e‘ mew and therefore éxert

upward pressure on- land values. Tweeten (1981\ suggests, however that much' ‘

a RN

of' the 1mpact of exrstmg concessronal credrt has been realrzed and thxs~

wxll consequently have less 1mpact in the future. Concessronal credrt that,',].' L

farmers an advantage when brddmg for land because these programs enable'v‘» ‘

>

o
BN

2.6 . EARNINGSFROM LANb 'O"WNER‘SH'IP -

R*rns to land mvestment come, ,m several forms An mvestor who owns . ..

.

mvestor w:ll be enhanced by the: purchase of an,. asset whrch promrses a* rate"i-"

'_‘tland Wlll recerve annual.returns in the form of rental payments for S

~;

' from operatrng land he wrll recerve a portron of hrs net farm mcome as a '—j o




e

'..r'et.urnh_'t_o"tl’léfflafl:‘d?’sj‘ .produét_itlf.it_Y-' o

\ R : .._ . S el .

Earmngs have a dxl'ect tmpact on l'and values From the srmple

» caprtalrzatron formula (Eq 21) 1t can be seen that as returns to land"_':} :

B}
~

- . rise, landﬂvalues wrll rncr‘se' if earmngs decrease land values wrllrv_g:__',

land is, a functwn of the stream of ‘antxcrpated S
earnmgs Ther@ are h" “v_e_r, two schools of thought‘ concernmg the behavror, - AR

T fall The prese* value o _:I

'»-of .t'hese earmngs. , _A‘hool contends that land vaIues are a funetr@f ;

‘.vd

rental returns alone (e g Dobbms et al 1981) the othe;r school belteves' :
'_that land values are a functron of a stream of steadlly growmg earnmgs :
.,and result m both mcreased rent and capttal 'gax’ns or losses from"-'

3

“_‘apprecratmg or" deprecratmg land values (e.g Castle and H0ch 1982) o

The rental of farm real estate pays the landowner for the servxces of R
B land and buxldmgs used for farm productlon Rent 1s commonly determmed in
-one of two wagS' crop share or cash rent Crop share rent mvolves an

, agreement between landlord and operator under wh:ch for example, theil_
'-“'andlord would recerve 1/3 of gross ‘erop retums and -in return would assrst r :.
v.,'the tenant m a 1/3 spht of some agreed varrable costs (fertrlrzer and Weed

“control) and payment of all real estate taxes The tenant would recerve use"_ :

_of the land and buxldmgs recerve 2/3 of gross crop returns pay 2/3 of the;_-"'

desxgnated vanable costs and _pay” 3/3 of any other costs mcurred (Bauer,‘
1983 Burt 1986) Thts arrangement spreads the productxon and prlce l‘lSkS

- .between the landlord and tenant ln return FOr takmg a pomon of the rrsk «

v.the landlord has a chance of a better return than under ‘a cash rental _'

agreement

2y



' ohanges 1n farm product pnces fu

'Cash rent 1nvolves a- pre-arranged cash payment based on a specxfrc

,.

prrce per umt (per acre or per ammal umt) thle cash rents are less

common than crop share arrangements they are wrdely used in areas where

_ pasture 1s rented for % ng lrvestock ’I'he advantage of cash rents&‘ TS
e tal .

that there 1s ‘a: clear cash outlay for rent and therefore knowledge of r

values 1s more precxse than are the estlmates for crop share rents “‘,‘,Cash Ve

' rents tend to be lower than crop share rents to compensate cash rent tenants

for facxng productron and prrce nsks alone Cash rents therefore tend to

underestrmate overall returns to farmland (Tweeten 1.981)._

Many factors mfluence rental values the cornrnon feature however ,isi
that these factors all have an rmpact on farm level profrts On‘ erthe‘r a

crop or cash basrs .rental values are pareel specrfrc (Vantreese et al

71986 and therefore potentral for proflt rs ‘as. heterogeneous as the natural

' resources of farm land - soxl fertrltty, mmeral resources clrmate and

'locatron Rental values wrll change m response to proflts generated by

8 technologres whrch mcrease the effrcrency of mput combmattons or decrease

per uni J cost of outputs (Doll and Orazem l978) They wxll also reflect any

"'_mcreases xn forergn exports Or

domestlc demand fOr agncultural products (Tweeten 1980); -

From the analysts of land values and cash rental values between 1961

and 1978 in ten mtdwestern US states _Tweeten (1981) concluded that
"farml‘d earnmgs have kept pace w1th sharply nstng land prrces m recent
year;; Based on uasonable expectatrons of future la@fsearnmgs, current

i “fred by dwospecttve future earmbgs

. g f

"f‘om land used for

‘,, farmlng alone It ts not necessary to tntroduce explanattons such‘as

ROCLY .
RS IS S .

speculatton, urban encroachment or tax hedges,, to Justtfy the current Jvahl’e '_ﬁ_-f-r'

# : ¥ R "
-.'n \'1 ERET _ /I‘




-

'-J__of fa,-mland" (p 20) Usrng cash rents for leased farmland from etght of _

-

. -the same ten mrdwestern US states -in the pe&rrod from 1963 to 1983 Alston‘; L i
E -.‘.~(l986) drew conclus:ons that are smular to Tweetens In an 1nvestrgatron to
. of rents and land values from 1960 to 1977 in - Trppecanoe County, Illrnors S

'» ‘Dobbtns et al (1981) found emptrrcal evrdence that varratton tn cash rents

v.‘conclusrons lookmg at crop share rents and land values from a select

: homogenous group of Illmors farmers usmg data from 1961 to 1981

Usmg more gengral aggregate US. farmland data from 1910 to 1985 and ,
a more dynamrc camtahzatron model Featherstone and Baker (198‘7) suggest"
o that the prrce of land (farm assets) adJusts untrl the rate of returns to‘
land is equated wrth the opportumty cost of mvestmg rn land. alongia trme- |
path of ad_;ustments whrch consrsts of a serres of shocks and reactrons They’
,_Y».descrrbe a dynamrc prrce bubble adJustment m real asset values, real‘ -
returns to asSets and- the real mterest rate durrng the perrod from 1973 o

1984 They COnclude that thrs bubble was largely drrven by ‘a shock‘ to"

'returns m T973 and that real mterest rates had only a very small mfluence

on returns durmg the perrod

2.46‘.2._'Rent and V_Capital‘,"('j}ains L

If rental valu‘es were mcreasmg and m addmon 1f they were

caprtahzatron formula (Eq 2 1) as:

G @

- '
-,

where:

"explamed 94% of the varratron in. land values Burt (1986) came to sxmrlar‘*'_,'f T

V.‘r_‘[(vll.+_rg~)/'(rim'_;.rg)..]-y.‘ W (Eq 26)»



V - land values

Ir - annual return (rent)

a}iﬁ = caprtal garns due to a. growth in current earnmgs. e

L ’”rm. = dxscount rate real money mterest rate.

= expected growth rate in’ earnxngs

If growth m rental earnmgs was expected to be constant and._,;' k

'J

.pei’petual thrs factor would be expressed by the capxtalrzatron model of

g 'Equatron 2 7 Growth in- earnmgs based on drft‘erent assumptxons than these e

v_“’cerrespondmg growth rate in the drscount rate (rg) ca.uses land values to S '

..become very sensmve to even small rates of growth ”Capltal gams

- (Featfersione and. Baker, 1987, p.. 53,

',value of a 1and owners property Capttal gams mclude only prrce;changes‘:' S

v,changes m land quahty or mflatxon. ' A caprtal gam mcrease rn land value',l }"

".-"_Cusack 1972) It is a2 return,

are dxscussed m subsequent sectrons

coal

Int'r'odu'c'ing"growth’:as_“ both a growth in earnmgs (Ig) and a

s

,.r‘fgtlgmselves result from capltahzatron of aJ grow.rng_ .r_en,t_ vs_t_rearn:‘,.'j‘f-

Caprtal garn returns occur when there are market changes"m the-»' R

B

w

~'f'due to: caprtal apprecratton they do not mclude changes m _price due. to'v}“ —‘

Yo 2 -

' ;}f.wrll mcrease the pnrchasrng power of vt’he land holders net 4 worth so that hev

t‘or several reasons. Frrstly,ﬂcaprtal gams serve

.'?'



prowde reserves of equrty whrch mcrease fmancxal flexrbxlrty and the

potentral for busmess expansron (Plaxrco and Klethe 1979) Thrrdly,:_,}
unreallzed caprtal gams take the place of savangs and retrrement funds

whrch would have to be set asxde 1f equrty were not mcreasmg Thxs
mcreased equrty serves as potentlal oollateral for addmonal borrowrng
(Brmkman 1981) Although caprtal garns are not realxzed annually,v,._

‘consrderatron of them 1s necessary ‘to properly evaluate rates of return on

rnvestment in’ farm capxtal (Boyne 1964 Brmkman l.98l)._'.-_ | f ' TR

: Negatxve caprtal garns have the opposrte effect of posmve garns

Caprtal losses erode equtty oy The busmess wrll expenence the consequent
e v :
rrse m f:nancral rrsk as borrowrng power shrmks and equrty becomes ever ,

‘more. hrghly leveraged 'l'he loss of real wealth wrll shrm‘k the value ‘of

LN

' savmgs stored m the form of farmland When capxtal gams are negauve he'-
. l -

purchasmg power of the land holders net wortlf wxll decrease He would

have to decrease hrs consumptron (busmess uses of equlty -or' famrly.‘ o

I ‘w

g wrthdrawals) in order to mamtam the" same level of nét worth

v

B . . B “ . S . . )
The dxfference between rent and caprtal gams rs thatr whxle rent 1s an. - . .
annual mcome return or flow whxch the landowner can expect for the. o

L ;" 'nproducttve servrces of hxs property, ,caprtal gams are a stock return to a'

landowner for holdmg property as the market value changed - o B

thle rent may not always represent 2 cash mcome (xe fer the’__j"»a.'
owner/operator, rent 1s not cash mcome), 1t 1s usually a posmve return v
Caprtal gams however, repres_ent_ a. _return‘ whrch can_ be_ ’elt-her posxtrv_e-- ‘or__}'_"

negatxve DR R , S o



'f.’z'.‘s;s\-'_ii,nrlatiaﬁ,'7"_'-if» B

If the economy was m a stat’ronary competmve equxhbrrum where all."

pnces for assets and commodmes mﬂated at the same rate s, the general g ‘

e

. mflatron rate land pnces rn real terms would m effect remam constant

S . EEVERS- 3N 'a c

o However, in’ a dynamrc economy, one in whxch mflatxon s’ not neutral (Wlute' o
- and Musser 1982),. land rents and larrd values whxch rncrease m exceSs °f':"'
the general 1nflanon rate -wxll expenence what s termed real" value

1ncreases (Feldst;xn 1982 Tweet@, 1981) Apprecxatlon of 'asset values

S ._"worth whrch can be vrewed as an xncrease m real wealth Real and nomrnal
'dollar values wxll be dxscussed further ,xn Methodology 3 l 3 and used
‘"m denvms the resu1ts swen i Chapter 4 L
- 7.1 Capital Gains in a‘,,NoefG'Ebth'x_'-~M§del" L LR

Adaptatlons o£ the Net Present Value (NPV) models for land valuatton by
: xnclus:on of a growth varrable vary somewhat m thexr scope and lmutatrons
| ' “"--'.In a non-growth model these caprtal gams would be consrdered as an ”‘

o CoN
unantrcrpated 'occurrence or ;wmdfall ln the NPV metho‘ of evaluatmg

there are several ways ol‘ handlmg a_ one time capxtal gam and ""

i r"-'worth The most. general model and the one. whrch requrre,s the

o 'f':_"‘»fewest assumptlons ”_" of the form. i. R '{-":..;. R

Y PRI/“’Rz/(”’ g n’

where‘ '

(1+r)“ + P,/(m)n o
R (Eq 27)

ok

w V - the present value of the asset




o »"Po = the present purchase pncea

Rl S :'Rn' = the. net" earnmgs per nenq;lf
ownershrp of the -asset. Note t, a
denote a umform trme senes ;

T 'the_-‘.diseount’- ':_rdté.' '
: o RS T S T LEe t_,“.

] 'I'hrs model accemmodates uneven earnmgs, dxfferent plannmg-”'._.

S “ 11
i honzons and ‘an” expectatxon f0r exther a caprtal gam or’ loss reahzed at‘," 3
the end Of the planmng penod upon drsposal of the asset a one trme’-{i:l

caprtal gam The model is based or‘h the premlse that the value of ndt-f»"":"“

A

earmngs today rs worth more than 1t would be m the future due to

';vmvestment potentxal

Usrng srmrlsr assumptrons Plaxrco and Klethe (1979) examme the E o

o caprtal gams return expected over the length of a fxnlte plannmg perxod

e
o

L Vo = (P PUTY) / QDO-TISZR L (Ea 28)
,Whevr’é:‘ o= _'_ L

= the present value of -an asset

<
L

o
]

: the pgesent purchase price.

‘

Lo Rn = the sale price. of property at the end of the
: .0 planning penod _ .
T = the marglnal , t_a;r;. rate L
- T, - the'rnarginal' taxv'rate"bn"capfital4‘ga‘ins.5

s D the drscount rate

Z = the general mflatxon rate o ‘;

-

“The rnedel_ of -Plaxico f‘and"'l('lethe islimited, “however, because: ,i_t'"does |



. M .‘03*“ . . :
i i . .

" | "not conslder the mcbme stream denved from land ownershlp m the form of'.

:net rent When both sources of mcome are consrdered a mmple derrvauon";-; :

v“;_.-‘:g‘usrng the general model offered by Brealey and Myers (1981) 1s hel’pfu[ for B

c

' ;,‘1t demonstrates the components whrch mfluence an lnvestors perceptlon of } R

.’."'the present value of land lf" land were to be held for one. year ts prrce]’_ RO

- ~

“,would be a funct:on of the rent and the caprtal gams whrch were reallzed
'."Po'? (DIVl +’_P1) /f'(l_'l-ﬁr)f B AT (-E‘_q_, 29) -

e e Fimi"i/<.lf+' iy ..<Dwz,+ ?za’_/(_i et G20

s ;,n,,'._,,‘.‘.}.renyts in’ the form '“j,:‘_-;..-"f..-:'f._: R

4

”Pél-' the present value of land f‘ R RO L

;Plf z the salyage value of the lan‘d at the end of IR
- one year S ST

DIV1 - the drvrdend or rental mcome gamed
‘r.:,.,--the:,,vcl_rscount -rate._ ' ' "ﬁ»’

. If the land ‘were kept for two. years, the present value woufd be; - -

‘))-- i o v N e R - o ) ‘, .
Lo e . . o . ; . . 2 I e s K N

If th-a land were held untxl year H the present valu%ecomes

B, -DIVl/(l +r) + DIVZ/(I +r)2 +(DIVH+PH)/(1 + r)H o
. . - L S NETEE (EqZIl) ‘

As H approaches mfrnrty. a reasonable assumpt:on sxnce land could:‘,?"ﬁil"'.*v"

. _-concervably remaln producnve throughout trme,,the' pjsent value of rts' :

b
. /.la“




derxved t'rom the assumptxon that the present v‘e ot’ land rs a- functron of

B mcome from both rent and capxtal gams thh the addmonal restnctron that

L ln contrast to the assumptxon ot‘ one trme camtal garns m ‘non - growth

sz_'the planmng horxzon ot; the nvestor 1s. mfrmte. Doll and Wrddow@ (1981)

';‘ratronahze tlns assumptton as follows "At the end of t perxods the asset

value s determmed by the earmngs from trme t + l _into. the future. Each

N . ’

: tl,me,_the asset 1s sold earmngs are agam extended mto the future and

— TN

"hence thhout lrmxt" (p 730) Lo L <

‘ E o
: may be sold and the sale value dxscounted back to the ™ present But the sale .

'l'hts formulatxon does not explxcrtly exclude caprtal gams. It has been SR

.

lf' the further assumptxon that there wrll be equrhbnum m the long ’

PR

‘run’ so that constant expectanons of returns and mscount rate wxll prevaxl

'*_41s placed on the model the Brealey &d Myers model ‘can’ be sxmple‘red to

TR -._-.';p‘ -DIV/r S T -A._ (Eq 213)

Thrs 1s essentxally the capxtaltzatlon formula ot‘ Equatron 21 The

B and long run equxlrbnum In addruon Mehchar (1979) notes that changes m

’of change in P xs \a caprtal gam _ : .' “':‘.‘-""

72.7.2:Capital Gains in NPV Growth Models .= - T

.=

.

models caprtal %arns m growth models are- expected to occur annually

v

throughout the pla!inmg penod even durmg rntervals of equrlxbnum.

o_;\ _»-;r.‘ IR B LRI g

. c
. .

l

: :dcaprtahzatton formula ' theret‘ore mcludes the concept of capital gams but

"'does so under very restnctxve assumptlons of an mfxnrte plannmg horxzon

,vanables DIV or r w:ll result m a new equrhbrxupﬁ‘value of P The amount ;'



A NPV model used by Plamco and Klethe (1979) descrrbes the present

value of land m whrch unreahzed caprtal gams are vxewed 'as the only

mcome stream ‘l'he form of tlus model 1s

o -~.ri" SUM[(P P(l_l))(A)]/{X}l ; [Pn-Po(l A) (P -Po)Tcl/{X}“ (Eci 2. 14)

RN . - -
"l

" where:

- J P Vl = the present value of land

“‘p'i:‘v,v,- the current pnce of lan’ SR
s Po = the current prrce of land ﬂ R AR ",:: _—
o P, :- the salvage value of land r_;\'\- R

i # LA = (0 < A < l) is the proportxon “of mcrease m equrty per
S year due to the pnce rncrease

. f = the compound dlscount rate used in the mode}

-Tc.‘s the margmal tax rate on capxtal gmns. R ' IR

'I'he A vanable and its mteractron wrth annual caprtal gams represents SN

; can attempt by Plaxrco and Klethe to 1solate the annual} mcrease in equrty
caused by land value mcreases wrthm the trme frame of a frmte plannxng"",""'

- ‘. horxzon. ’l‘hrs annual unrealrzed equrtx gam rs aSsumed 0. b avarlable as a(’“~' :

A - fmancxal reserve or as’ an equrty base for expansmn The ‘ odel is- lxmrted

L 'g

: _m apphcauon because xt neglects annual reml mcome

RPN

Bhatxa ( l97l) pr0vrdes several alternatwe suggestxons for methods of
o g specrfymg annual caprtal gams However mstead of ﬁsmg several dxfferent
- models and methods of caprtal saxns speclfrcatron many researohers hav”"

elected to utrhze the vanous NPV growth mod "ls' '

’_ Castle and Hoch (1982) use & model m "\vhnz txncreases by'a’ teal :

'v'.-;amonnt each year ‘Thenr model rs of the form. Sir



' actual returns but as long as; the expected returns grow at a constant‘* rate'-'-;

__

- v - (R + C)/(l + 1) + (R + 2C)/(1 g ‘ By SUM(R + sC)/(l +. 1)s

(Eq 2 lS)
- ;whete’: T e
- ‘;Rlu rent A S :
Cm annual real mcrease m rent oo
. ) ‘the drscount rate ' SR
s-years SRS

e

Not g y does thxs model use real annual ren.tal mcreases but

Thxs form is sxgmfrcant because 1t xmphes that the present value of

land is a functron of (R + C)/I the capxtalxzed annual rental mcome and

(C + I)/I the caprtah:ed value of capxtal gams due to mcreases m reut

An assumptron tl%hmxts th)s model 1s that there is an 1nf1mte pIanmng

condenses mto the form s A TR

. v/' V-(R ;'.IJ-LIC)’/I:#‘:_(C“'\I)/‘I- . R .-: : ; -4; _'-"‘—(,E_fl._‘ 2..11'6).'.:: L

honzon and theref@e the termmal salvage value approaches zero ‘In_.;l

@ R
addmon, 1t 1s assumed m the long run, equlhbrlum Wlll prevanl so. th_er,e

R

. are- constant expectatlons ofj ,re-nt, anpual jncrease in rent and an . -

P

R L . et :

The form more commonly used descrrbes a constant growth trend

o

earmngs as a- rate mstead of the real amount used by Castle and Hoch :

(1982) In a constant growth model there may be year to year devxanons m'-

over a time penod that apﬁroaches mfmlty, the model xs applxcablez-

(Brealey and Myers l981) The model 1s of the form T

R =DV /g f S Ea2ny

A

_ Yandeﬁ/eer (1985)° also used .. ?f“ l'v‘mo'del ~and con'clu'ded. 't_hat- dur;ing'v the .

Toa

approprxate drscount rate *‘ R " L 00 B TR



penod from 1960 td 1982 the expected' growth

‘If the form of the growth model rs further constramed by the
assumptxon that expectatlons are perpetually stable that 1s, m the long
run there is equﬂxbrmm, the form becomes

p;;'»-,;_ i+ ’gw{-f;g; mvu :ig-'-ff._ : ;’ o

. 3:

It is. thas form qf the growth model that Mehchar ()979) uses to

s onclude that "the substantral capxtal gams zxpenenced 0ver most ot' (the

:".penod&56 1973) were on the whole no greater than those that would have

been expected to oceur af equxhbnum & (p 1090) Doll -‘and WtddOws (1981)

S . =

o 2 7 3 Capltal Gams m the\ Farm Accountmg System

Lo




*dapted for mclusxon of annual unrealrzed caprtal gams Asset values found :

*m the balance sheet are usually lxsted at cost Farm accountmg systems are:

> ¥ ~

':"'ioften unable to handle both economxc and accountmg measures of return
Instead these systems are generally des;gned to deal w1th mcome from
sa_les, rentals, outsrde rncome contrrbuted to the farm wages contractf

' .:'earn'in_gs -and “'s_rmrlar _entries. ,Farm'.- acco_untmg-,‘ -system‘s do} “not easily

“accommodate * capital .gains.-' SO . C , :

5

Wrthm the farm accountmg system ‘assets are defined on the_‘basis_ of

N : e

therr leetxme Thrs lrf-etlme is vxewed-v at a snaps’hot- in »time.- 'Howeyer in

economic systems assets like - land are defmed by the value of a stream of

"returns Whrle these ‘are concepts are unreconc:lable in practrce the

dlfferent valuatrons made from wrthm the tw:o systems may be confused f

"-‘they‘ .are .'not clearly drstmgu:shed whrle exammmg such 1ssues-~ as changr_ng-

-land values o SRR M S e

Yy

.

, : Aukes (1985) clearly defmes the dxfference between accountmg'-"v

-~

) p.v; ,'

.mcome “and economxc returns 7 saymg that accountmg meome is an actual’

"-entxty: (e.g, cash recexpts),

‘;transacttons and pnces whereas economfc mcome- is- 35 gedlcted value or an

‘¢

ex ante personal concept Because the two measurem{x’rts xgre ‘of 'uncompatxbleb R
'ma.gmtudes, they are not addmve and thenefore cannot be _ used'. ’

¢

/

) mterchangeably An mvestor who is’ determmm{ the relatrve profrtabblrty

-

'of alternat:.ve mvestments based on the CAPM
: L , S e,
measure of income. Accountmg mcome x.s\’t‘:

"»,establrshmg the fmancml feasrbxlxty a A

‘mal_(e 'cash ‘payments O'nce he ‘has; id )’%’nﬁed hlS most profrtable nvestme_n_t .

: .. 3 p 'v_' R
alternative, o

. . . e » Lo N ' . - S o

ex’ poste measure based on market,

ouldA only use an economrcf
propnate measure to use when]~

the' abxhty of the . nvestor to |




In pract'ic'e""capital gains are often'-'ign'ored in--"'the 'acCounting - system.

"r. ) S e .
__The fmancral statements are drawn up on the basrs of the hrstonc

i
L

undrscounted purchase valnes New acqursmons reflectmg therr respectrve :

current market prrces -are’ mtroduced wrth the purchase of land and rare% "

' - thenv 1ocked mto ‘the f.man'cral» recor‘ds at.that value "l'his method s Srmple
-smce there are no adJustments to be made ‘in . the accounts or m the
: \

flnancxal statements., Its defenders pomt out that caprtal garns ar‘e‘ ‘a

'

K

"vreturn whrch is not captured untxl the asset rs traded and these therefore‘» :

‘-»’

- should not be mcluded in annual accountmg of the farm busmess However

the procedure could mrslead a farmer mto thmkmg that hrs borrowmg

- capacrty 1s consxderably less than 1f current: market values were used to;;:-_ L

< .
. "'evaluate hrsvassets The advantage of thrs method is that the growth of hrs

S ’
e busmess is 1solated from growth rn the value of hxs assets

An alternanve method of accountrng for caprtal gams rn farm fmancxal,-f -

'statements 1s by updatrng asset values at frxed trme mtervals to reflectv R

2

market values On the other hand thrs method mlght lead a farmer to{_‘. s

g "'conclude that he can carry a hrgher and hrgher debt load as land pnces':‘"'

e

'nse leavmg hrm rncreasmg vulnerable to fluctuatxons m the value of“”'_'

land Another problem 1s 'that wrth thrs method alone the farmer cannot':_;_' B

-dxstrpguxsh between asset growth and busmess growth so that he can.; o

determme hrs debt servrcmg abrlrty Debt servxcrng is* lmked to busmess':f

growth ‘but not to asset growth

.’.
'

’ prevrous two methods by srmply combmmg themr From one set of farm._ '

A thrrd method attempts to overcoxﬁe the problems assoctated wrth the,\__;.,_:.‘_,i__i e

account% two’ sets of fmancral statements are denved one reflectmg asset';j;'

i purclrase»‘value,_;-thl other a- current market value Usmg these two sets of -




mformatton a farmer can. determtne hxs busmess growth thereby enablrng :

hxm to. assess” botoh hlS debt servacmg abrhty and hrs debt tncurrmg:‘

4 LA B <
capacxty However thrs method may be time consummg because of the -~

Toa

-contmual need to update current land value records ln addmon it does notv T

resolve the baslc conflxct between farm accounts whrch record the flow of__»_.

‘income ‘and assets whrc_h’ generate. 0 ‘st_o_ck return.-_k =

28 GROWTHSTOCKS =~ -~ - . o T e

Brealey and . Myers (1981) define a- growth stock as a- stock purchased ‘int
expectatron of capttal gains. It rs the future growth of earmngs rather
than the annual return whrch is of prtmary xmportance In. contrast_, an

.mcome stock is purchased for 1ts level of d1v1dend or annual return - For

example on a farm level Melrchar (1979) has classrfred US farmland as ‘a o

-”growth stock whrle a herd of beef cattle would be seen ‘as’ an mcome stock
Melrchar (l979) concludes X farm real estate s a’ growth stock' best"and»‘

© . most. easrly owned by those wno can tolerate its low annual return in the

frrst\ few years after rts purchase (p 1.091). . -
‘ 28.1 v"Fi_‘na‘ncial' Market Gro,wth.Stock vs. Land ‘G'r’owthjStoc'_k L

Whether caprtal 1s mvested in a stock market growth stock or in land ‘

L |t has snmrlar charactenstrcs low rates of annual return and real wealth

gams due to asset apprecnatron However both the stocks and the nvestors' '
. ,

are’ quxte drfferent Stocks in the Standard and Poor 500 lrst of blue-chip

-4

stocks had pnce/earmngs (P/E) ratxos that ranged between 13 and 20 m the '

. ftrst 10 months of 1987. P/E ratros for stock market growth stocks Were

,_../\‘

' : much hrgher at 38 for Mrcrosoft and 55 t'or Homestake Mmmg In contrast -to R
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F‘thes‘e”P/Ev‘-rétios' the average f;trm real estate P/E from 1970 to 1986 has

(

‘been 45 (calcul‘ated from Statxstxcs Canada values for value of aggregate

farm real estate dwrded by the value of aggregete rent 'I'he resultmg P/E

’quotrents are lxsted m 'Table 5 3. tand dxscussed m Chapter 5, sectxon 5 3

titled anancral Rrsk) B B

~

.

f,‘ The mvestors m these two drfferent growth stocks wOuld typxcally

'7'be in dtfferem"'-'ifmanctal cxrcumstances The urban mvestor,, usmg a broker'

2 ~

‘to ga.ke the transactron often pays for hts purchase : wrth cash or equrty
caprtal The farmer, , dealmg drrectly wnh the seller hxs bauker and hxs
- X R .

- la&yer wou}d typrcally make the transactron us;ng a. large percentage of debt

capttal Both stocks are sold through a brddmg process 4;’

i

The urban mvestor would +often be buymg a ;tock market stock as part L

‘ ?of a dt,yersrfxed mvestment plan He could own ,the growth stock

"‘busmess some mventorres a pomon of m'utual ftmd, somg suvm‘gs ‘ hdnds.’
" . : o d 2

[ . )

' msuranqce term depOsxts, and ‘a house Havxpg hrs ;cap tal.’ lnvestments'_g

b&

» drversrfxed and a relanvely nsmall proportron of hxs assets txed up m a"_

.v

» _srrtall- |

= growth stock would buffer htrn from fmanctal. rxsk rf its valué were to_f‘ S

declme : ’; | SR ‘. U ) ,
The farmer on the other hand typncally .has two-thrrds of hxs cap;tal';j;f‘__;' PR

'vm hxs farmlahd growth stock Hrs capiftal 13" also mvested tn machmery,

) ‘cropi mye‘rttorres, hvestoc-k, term deposxts and msurance. Whrle h,g capttal

. rl ‘«L.

may be'ioVested m as many drfferent types of assets as h;s urban o

-

'counterpart, holdmg such a iarge proportron ,of hrs capn}al m one stock_"» ::.l,.

“
L -v“‘u .,,-

‘_wxll have two effects Farst the farmer plices htmself in’, a po;mon where'_-"‘_;"' i

W He, alaof“;" ‘

1o




'fall Second the greater the‘"pe.rt,'entage of hxs capxtal whrch he holds in.

"_f--the form of

'mvestment 1n mcome pro‘*ducm? tyﬁes of caprtal A farmers chorce of‘

portfoho mrat therefore wrll predncate hlS returns

g
’a

Méhchars 1975 and 1979 studxes were conducted wrth aggregate US :

.:’farm level data for the perrod from 1950 to 1978 Mehchar reconstructed an .

annual balance sheet He adJusted -this f‘or mflat:on based ‘on . the arguments

of Hoover (1962) and Boyne (l964) and for net mvestment based on Grove

; _(1960) m order to denve an estxmate of the magmtude of real caprtal gams' L

_accrumg “to farmers from prrce changes 1n thexr assets Usrng the most
: } _

'restnctrve forms of growth models detaxled in Equatrons 2 19 and 220 ' -

Mehchar compared hrs estrmate of annual real capxtal gams to aggregate

"-annual net farm income from whxch he had subtracted an rmputed value for. 3

returns to operators labor and management From 'hrs work Melrchar concluded

Cthat

: g“l)’l‘he ongm of recent’ real caprtal garns could be t‘rac'ed_'to a

o nsrng annual return to assets

v

-‘2)"A farm economy characterrzed by raprd growth xn the real"

“annual return ‘to. assets (would) tend to experience Ilarge. anpual real
RO capltal gams and a low rate of ‘return to assets (l979 p. 1085)

[

9' relatronshrp between capxtal gams and current mcome the 1dea that US'

land\Ls\ a growth stock 1s appeahng because rt lends a fresh perspectrve to‘_".

Although the mam focus of Melrchars 1979 work was. to drscuss the

LE

many current farm rssues If as Melrchar (1979) suggests land ls a growth_j'.:‘f,-,

. . . . B J



or hxgh mcome (p..

5.

these same coudmons

farmland has not as

L



' 31THEMODEL"

o ) . R :
~0 310 Growth: 'Ch*anges vin; Land-Values‘_ S

B The sxmplest method of determmmg wlrether or -not. farmland is growmg '

i value is to subtract 1ts begmnmg value from the end of the year value
\

‘

‘ -The dnfference is the growth m land values Only one set of readnly'

- 'avarlable data s needed for the calculatxon

°

However thxs method does not facxlttate drscrenzatxon of land value".f"j] '_

growth into_ xts dtfferent sources These v_melude:___;‘""

| '_.-'l)Capxtal gams on farm real estate

.,Z)Investment in technology impr0vernents which - increase -

the value of -land. These mclude breaking or'clearmg, the"- St
.purchase of 1rngatron systems electrtcal systems fencrng or. drarnage.__"_' o

systems.

S 3)Growth in the farrn busmess through 'rn'c‘reased"\in.ventories,
‘ ,decreased debt mcreased casl;x or other lxquxd assets EER T E I

_-4)Int'latlon in the general economy :

'f-In other words thxs method would tend to overestrmate growth by mcludmg

sources other than capltal gams

'3.lf2jGr_o.wth: Change‘s_'in Net_ Wor-'th;' e i

R .
i

Melxchar (1979) solved the dxlemxghg!of accountmg for growth in '

‘.~.€ o

k farmland values by usmg a combmanon balance sheet and mcome statement ‘as
'the basxs for hlS analysxs of the growth m US farm net worth whrch he "

used as proxy for US land,values Adoptmg thls strategy, a Canadran.""."'

T

4‘1 QU‘ .p“o-u Y roo ’;‘Y .«y , 4 - T - - 'n ‘ e .;‘ .
PO h‘ R . . Sl B . .




R statement

.value of assets at that trme

= %,-'r";'mclude 4 breakdown of current and long term debt, however these data were

(Mehchar, 1979) 'l'hrs was done m the mvestment sectron. Annual changes

. m new mvestment changee rn mventorres and chang

counterpart awas desrgned for thrs study : Therev are three drstmct parts to

s \‘

the model the balance sheet the net rnvestment sectron and the mcome

’

f .

Year by year changes m net worth represent a growth tn farm assets

N

0N

1tem1zes assets and Irabrlmes The value of the owners net worth on a

specrfrc date is calculated by subtractmg the value of lrabrlmes from the .

®

Cigt

The balance sheet model used in thrs study is desrgned to accommodate

avaxlable Canadran data It classrfxes assets by type rnstead of’ by

A
_quurdrty as is more commonly done Farm assets are broken rnto several

l)Farm real estate a frxed asset whrch mcludes the va]ue of land and
o burldmgs located ‘on. at least one - acre \and generattng .at least $250 of
- agrrcultural gross sales annually Thts 1s reported m the census '

"a‘::trucks andautomobrles._?_ S EE o S el ey

. L

"3)Lrvestock ;ncludrng lrvestoclg, poultry and fur beamng anrmals

4)Other assets, mcludmg all cnrrent assets such farmers
~- stocks, " bonds, . feed rnventorres supply nventorres, and
- crop - rnventorres o .as o owell - . small percentage _ of
-":._'_,mtermedrate and long term non—t'arm assets & . . _ :

. ‘ -

-----

.t"

f

not avarlable

b

In order to rsolate changes in’ net worth wluch are attrrbutable to real

. d

caprtal garn m farmland valnes, several ad;ustments needed to be made

RN 4 N

’ These changes can be readrly obServed m a frnancxal balance sheet whrch

: -.2)Machrnery and, vehrcles, rncludrng rmplements,l machmery, . rnotor

2~




\"

: l

real estate and machmery consxsts capr

allowances and accxdental damage (Melxchar 1979) The .net worth after these

-.'adjustments is then representattve of nommal or current dollar caprtal"

géms % :

o : . .

Ly o

A Theoretrcally, the adJustments that 1solate mcreases in net worth are'

9. . :

refmement of the farmland capttal gams calculatron However, _the." values .
‘requrred to make these adjustments are not avarlable m Statrstxcs Canada or

', T)axfnler data The only avarlable senes are offered by the Farm Credxt

<\

£
) Sorporanon gFCC) ‘in a form whxch ‘are’ only nommally compatrble wrth the
szatﬁﬁs Ca;nada data

. B :- a2 - . .
Yea'rj by year changes in returns are reqorded in- the mcome statement

!
l

‘}the purposes' of thrs study, only several Spelelc mcomes and expenses were

‘uded ngross farm rent whrch mcludes both cash and share crop rents

' £
‘,mcome m kmd supplementary payments and value “of’ mventory changes 3)net '

farm mcome. specrf:ecl as gross farrn ‘income mmus operatmg and deprecxatron )

»

charges 4)mterest on debt the only expense 1temtzed.

[}

{) 3.1_0. S N R

Dy

' Sbecxfxc types Qf mcome ' It does not represent a farmers total net mcome

. ~,

. sxrﬂ:e it dpes not mcl&de income from sales of capltal assets pensron?‘“

omes§ rental mcome. mterest ‘or wages Pubhshed data from Statrstrcs'
r «\ a .
‘ Canada shows that in l976 farm income ‘was. 33% of total mcome m 1978 At

o

was 26% (Agnculture Canada 1981 p§3) Therefore nex\her gross farm L

I
,:ﬁ 3

. : " e - T
[ . : LN . .

assets, or habrlrtres must be subtracted from net worth Net invest’ment m

'l expendxtures less deprecrablef“ .

stually an income statem‘ent is-a summary of /all mcorne and expenses For

mcome wh1ch mcludes cash recexpts for - agrrcultural prodncts.

It 1s xmportant to note that net farm mcome mcludes only very '

g




.‘4-

‘ 'mcome nor - met farrn income measure the total returns whrch 2 farmer recerves- s

and upon whrch hxs wtll bemg depends L ° L

Gross'.f'arm. "'rent as publrshed by Statrstrcs Canada includes- cash",‘-and_

-t PERE

,',fxshare crop r'ental income ‘ In order to “use’ gross £arm rent asv a'-,”- :
. "‘representatrve retyrn from farm real estate 'a renta)l value must be.

L e "extrapolated from the number of acres rented to the total number of acres" e

»farmed- 'I’he mathematrcal adjustment is- explamed m Appendrx l3 3l - The

‘resultmg return, 1mputed rent, 1s an estrmate of the annual cost to the ‘

farmer whrch is pard to a landlord (or rn essence to hrmself rf he 1s an -

¢

owner/oferator) for the use of the productrve Servrces of farmland"

"through ut the year What is a, cost on- one srde of thet ledger becomes a'

'return on the other srde Imputed rent is’ therefore used mstead of gross'."

) farm rent as a return to farm - real estate

tu L - .-"’.a\.' -
I N N

{’ Annual changes rn rates of return can be ‘calculated nsmg vanousr' o
--_'-sources of mcome lrsted m the mcome stat’ement and comparrng these to.’_f.‘ii
L asset values These rates“ of return are, n turn used to assess: |

. l)Income generatmg capacmes ot‘ capf}t",al assets
2)Asset earmngs compared to asset pnces. : : o - B

.J.

3)Current mcome returns compared tqﬁannual unreahzed caprtal gams

*

4)Returns xmputed for management labor and eqmty s

S)The magnrtude of - the economxc retums expected u annual returns and
capxtal gams are. accumulated . L . .

A

et

The completed model rncludmg a balance sheet net rnvestment:':-__'L.-_'_"f-f-:

o K ' u -~
calculatrons an rncome statement plus s’ome analysrs xs dtsplayed in' ‘
Appendix l Table Al l contams Canadran aggregate data 'l'able”Al 2 contarns '

'h varrable ~as_ rt
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’I‘o make an annual companson of growth the mfluences of changes m'

v 7 .
purchasmg power must be accounted for The Consu‘mer Prtce Index (CPI) 1s »
o

commonly used as the dxscountmg factor for expressm.g non&nal do'rs
real or constant terms The purpose of thxs adJustment is threefold

l)It serves as an economxc 1nd1cator of the mflatron free dollars or'»
rates , _

S0t serves as’ a. means to calculate constant, = real dollar

"income.
3)It’ is" used to determipe changes in the purchasing .power , - -
.@ofthedollar L L TR Fl
\,.’ - “ o ' . ‘ . o ; . -

Henceforth m thns study, ‘adjusted dollar terms for . any value or rate' a

v

wrll be ret‘erred to alternately as -real'?- or constant" ‘ 'Unadjusted dollar_,
terms wxll be rcferred to as exther an_if_lﬂl":- or ’fcurre_nt".:

LA : . S

‘__3._1.3.l.""1‘he‘,' Consuimer Price Index
The Consumer Prlce Index (CPI) rs a’ Laspeyres welghted pnce mdex

o,

measure of the pnce changes of a fxxed basket of consumer g00ds (Mason X

1982) Use of the CPI as a compos:te mdex of cOmmodmes and services used

by farmers ongmated thh the use, from l9l3 to 1970 of a: rural 1ndex ]
called the Famlly ‘ixvmg Index Thxs mdex mcluded food ,‘ clothrng,~ fuel
household equrpment ‘and health mamtenance costs as well -as mlscellaneous
bnems such as: 1nsnrance telephone and tobacco In 1970 the Famxly Lmngc"_'{
Index was replaced as a farm mdex by the CPI since the consumptron of both.

urban and rural famnlles were becommg mcreasmgly sxmrlar
; _ o . . e




The ‘method by which values were deflated fr8m nominal to- réal dollars -

©(Current money value)/CPI x 100 = real money "“‘““s "? K ; > l)ﬂ |

R

_The' r’esult‘ ‘was a constant dollar,, value whrch can be compared over txme wrth f.'

: 1981-100 EN *%

,._,;r«,-.t

' t0 grve real caprtal gams rue other is the method denved for use in thrs-__'_;‘

° 1?1 ¥ . .v
.other trme serres data The baﬁe year for the CPI adjustment was 1981 where

o

. '6‘} ;-. . -

g

There are at least two ways to approach the calculatxon of real caprtal e

*)

, gaxns One, the\ method used by Melrchar (1975) and referred to in thrs study

as | the; %ehchar method fxrst determmes nommal caprtal gams from nommal,_.‘ﬁ;

study and henceforth referred to as the CMF method frrst converts every."".

~ .data serres 1nto real dollar values and‘ then calculates real caprtal galns

_._'Both of these methods have been used m the current work Conceptually and?.'_‘-

/-,m therr'apphcatron there are no drfferences between these procedures I

p."‘

o -although there are some techmcal drssrmrlantres

In Melrchars m,""

e -.gams from nomxnal ganns ‘can be mathematxcally expressed as: v -

T ,
. ',l". B

‘RCGn+1 - {[(an+[-an) - Nln] Nw ( 1){(crtn+l-cprn)/cplnn uoo

4 ata and subsequently adjusts them by the change m purchasmg power -

od_ of calculatron, theb calcwtmn of real capxtal-':' :-‘ R



RCGn 1= real camtal saln L I
n+l = t& current year esnmate as .of December 31..."'
n - the prevxous year esumate as of December 31
T NWi net worth | B |

NI = net mvestment

| CPI = the Consumer Pnce Index : T A

The fxrst term m Melrchars equatxon [(NW + NWn) -" T ] represents o

.nommal capxtal gams It 13 c0mposed of (an+l '-_" n)' the change in net_ '. .

_‘worth whrch has occurred over the year and (NI

td

~_mvestment The second term rn Equatron 32 [an( l)[(CPI
UCPIn)/CPIn]], conceptually xs the annual change rn purchasmg power of the T
.net worth The frrst term minus. the second term (nommal caprtal gams mmus- s

.annual changes m purchasing power of the net w0rth) renders real capxtal '

' gams

Ho.wever in the mathematxcal caléulatlon of annual changes in-
-purchasmg power (real dollar values) of the. net worth the Melxchar method',._

,adjusts only the - begmmng of the year net worth values by changes m the;:'ﬂ"

S

_purchasmg power of the dollar mstead of accountmg for these changes at =

!‘.

'both the begmmng and end of the year lt also does ‘not adjust any of the
] . - ,

g _mdmdual components of net mvestment by changes m purchasmg power over'

trme ’I‘he CMF method makes both ‘of these adJustments

RE e
X

The "CMF method calculates real caprtal garn drrectly from data

N

adJusted to reflect real dollar values It ’.can be expressed as:

,R,con i -,‘[(1“00/¢‘Prn+1 "NW!{?] = 100/CPL, an) : (IOO/CPI " NI

) the net annual'_""

Re - 100/CPI, NIy

T (e 33



Tlus method t:ansforms each vanable lnto constant dollars by usmg»_;‘._"

14

the CPI By takmg (lOO/CPI Nw ‘;-t lOO/CPI u). the annual change”{g

m real net worth year by year and subtractxng from thrs (lOO/CPl NI

lOO/CPI ' Nln),‘ the annual change m real net rnvestment f an annual :-'r e

esumate for real capttal garns 1s calculated Each vanable 1s consrstentlyv .

transformed 1nto constant dollar form._ S TR
) : HPEI a

Ihe dtfferences between the CMF and Melrchar methods of calculanng

l

J real capxtal garns cause small varratrons rn the estrmates of real growth

' rates m farm assets and real capxtal gams estrmates l‘or farm assets These

:

RN esﬁmates are slrghtly htgher calculated' by the CMF me.thod than by the'f ‘

i ¢

”»

sectron 4‘2 2 l

garns to Canadran farm real estate and to farm assets were census data e A

-

senes collected by Statrstrcs Canada These data are: readxly av,axlable ro}'_"';-': "

e ,r . o

related statxsttcs As used

are secondary m nature are a tnme serres and are at the aggregate level,‘_“ E

f or: both federal and provrncral mf ormatlon

.‘-~‘

publrcatxons and data bases Imtxally,, the raw data were X collecte

.u% .

w P s e

Mehchar method The magmtude of thlS drfference is drscussed m Results

T

rn farm v

models descrrbed in. Secuon 3l the dataj"':f L




1.‘2'?

’ used m The current work

v
’ .

- . . - - . s e - . AR '

-Statrstrcs Canada from farmers across Canada who responded to the census S

v-"‘surveyw Thrs sut‘yey rs conducted every frve years concurrently wrth the" '

T

= most recent census and the cornmg census year, prehmrnary frgures are
{released These yearly estrm‘ates are corrected retroactively once the new S

,_: census has been comprled Only the correcté’d publlshed values have been

'-.»A-\./-" . S .. : -

e e

All data are reported m dolIars Due to the magmtude of tl_x_e/yalues

.F

every series is stated m thousands (000) of dollars The value lrsted for:'-,.-

S

- assets is based on estrmates by farmers of the current market \/alue Actual»

g

- 1ncomes and lrabrlrtres have been reported m the.rr current dollar values

Lo . - . .

.~'

The secondary data used in. thrs study were gathered for purposes otherv

-'than evalt}atmg caprtal gams ’l'here are several so rces of natronwrde farm

n
‘.

" fmon -al data. Taxfrler .data Farm Credrt Corporatron (FCC) data natlonal_

ftgm surveys and other Statrstrcs Canada farmer data Statrstrcs Canada data

. '
'I

Cy ’were chosen because they report a’ broader range of rnformatron relevant to _ L

’the entrre study than do the other sources even though all had specralrzed‘.

o

..v_'._f-areas of mterest that are very clearly reported mcludmg several that

--con tain’ pertment mformatton on’ the farm busmess

The chonce of relevant varrables was as 1mportant to thrs study as the _—

-_categones Statxsttcs Canada proved a rrch resource for background and
"_pertpheral rnformatron ’or contxnurty rn form and length of reportmg‘
. -hrstory However even wrthm the Stausucs Canada farm serres, there was a .

Aconcern tliat the sample farm populatlon may have fluctuated _i,t's_'

[N

42

_,_natronal census on the second and seventh years of every decade Between thel,_ s

veg

;source of data Except for the new. rnvestmént and other quurd assets



problems such ﬁas thrs

PR

322 TrmeSerres Data o P ‘, R SR
As the purpose of the present study was to observe a pattern of growth L

1n farm real estate and farm asset values overs trme the data were by;_'
necessxty trme senes m nature mvolvmg an observatton of some umt over.;‘,"\-
drfferent pomts rn trme The observatlon of farms f:nancral posmon 15:'

. »‘tnade for each year on: Deceﬁrber 31 on the basrs of farm balance sheet and.',.-‘_}

rncome statements 'l'he umt whxch 1s observed in t1me 1s: : natronal-._"_'
: .aggregate farm busrness based on theb sum of mdrvrdual_responses to a [ v

P

.., ,_’ _ . i ‘ ’..'_-“’ ‘4. e - . ‘u Q v
wpartrcular survey e R TR TSR S

When attemptmg to 1solate the cause of changes in . value over trme

agrrculture, the omnrpresent mfluence of techmcal change must be
¥ ol Y o "

- ,.acCOmmodated "An attempt was made to compensate for the effects of techmcal

change by lxmrtmg the: tune perxod covered by the study It 13 assugted that
. \)¢ LU

techmcal change wrll have had an msrgmfrcant 1mpact on asset values over

".,"the penod between 1970 and 1986 Thts trme span has been one of the most
‘.-dynamxc perrods of farm asset apprectatron m the past century o

./3.2.3 Financial Data .

S e
2 3.

R Fmancral data are “the - means by whxch growth m l§arm assets
B S L

u ,igobserved Durmg the search t'or balance sheet and mcome statement data.-.~.z_~’

o several weaknesses m the Statrstrcs Canada data became appar"ent:

.u.

e%Statrstxcs Canada does not report any of frnancrali.f‘ v
mformatron ‘in-“'the form of balance - sheet. They do report a .fafm’

operatrng mcome statement Several serres (current, quuxd \v"‘a'sset_s,--’ B




R

.....

R ‘_‘.:,v current habxlmes and famrly wrthdrawals) are not avarlable

' “the data: were,v gathered-"

e

"'f.l)In cases when several valuatron dates are reported the one used

' : _.dates for data from Statrstrcs Canada are ngen m Appendrx l 3

. B e
-,",Z)Slnce data on current assets and lrabtlrttes are not avarlable
_empmcal assessments of 1mpacts ‘on cash fiow 9an be made

7’, \‘ '// !?

'_

o %t o

. / Z??f"

et é R
' -..j.r'._/Current asSets and a smafl énercentage of non farm long and medrum term .

S il

borrowers

The data senes on farmep new mvsstment reported m the FCC table
d

’A

et lyd "FCA Loans Approved by Purpose of Loan was taken as the basrs of.

s

.é

.’.;...,!‘ ey T L @d o

;_:2)Because the desrgn of a. balance sheet is . not the purpose for whrch
there are mconsrstenctes in the _y_al_ue's g

'_,-,the one -closest’ 0" December 31 for that _year.. If only one -valuation® was '-'
. made . for a. date other ,,than December 31, it was * assumed that this
adequ"ately reflected the ‘end of the year. Naluanon Specrfrc valuatron».v::,

N f:;3)Two rmportant data senes those for, new mvestment and other assets,"'
g were ‘based on- frgm FCC data admsebd to- approxtmate the -scale. of
N model See Appendtx 13 for B

| ' The v‘ah.te ’of farmers vother ;assetsgoare»fbased on data m the annual.FCC
qubhcatron ,Farm Credit Staﬂsg These are reported rn the table.v

' S L
L "Average assets, lxabrlttres and/get worth after loan per farm umt" Th,s'ffv
"“;,:I‘fserres 1ncludes farmers stcﬁfks. bonds feed supplres,' crop mventorres

”'assets. These data wete ad_;usted from a per farm basrs to a2 G,Qada or'- B

) eensus farms Makmg thrs ad_mstment assumes that the asset holdmgs of all'-' e

Canadran farmers are are of the same composxtron as are thOse of FCC:

o

‘ A



table) the quotrent was then multrphed by the nurnber of census farms _-i"'rt_',;"-’:_"-'.' R

S adJusted to exclude values from Newfaundland These data were not

new rnvestment for the purposes of thrs study The xmprovements hsted by_ Sl

the Farm Cl'edrt Stdtxstrcs are ‘for burldmg, breakmg, levelmg, nrngatron-‘j‘-'f'r,'..""“

L3N

and dramage ’l‘o convert the value of these xmprovements by I-'CC clrents o

& 3 i

‘, -an angegate estrmat'e for all Canadraﬂw rms, the} values of the 1mprovements:-f_'
S L 5 ) % I

-vere drvrded by the total nurnber of loans approyed (from the same FCCI"..'_ '_j;f-

Canada as teportqd by Statrsucs Canada Makmg this adjustment assumes that LT
--expendxture on fhrm 1mprove,ments assocrated wrth new mvestment by all L N
S d B ¥ - :.':'
: frgure doesr not rnclude publrc momes whrch have been spent on agneuitural »
RR fxmprovements Ve el R _ I DI u, »

In addmon to the adjustments 1nvolved 1n 1mputatron of data from FCC "_j_"::-‘"-i'

"'data serres descnbed above the Statxstrcs ,Canada data senes have been

"'.‘Zi'consrstently reported durtng the penod fror,n l970 tb 1986 For example,"‘_fl :

. - :Neufoundland values for total net farm méome value of ’th&ntOry cltange an d

""".tnterest on farm debt have only been. reported smce l9’12. the value of.j’",. e
’ _capltal has only been reported smce 1976 and outstandrng farm debt ‘has only:‘.;-‘;

' fbeen reported srnce 1981 Values fdr the Yukon and Northwest Terntones a:e;.‘_.;:,.- :

> not reported m any of the survey data reported m thrs study,.v_ e




o e T .

locatron, srze, management entrepreneurral or other sktlls of a farm‘t"' .

s-

"_rdrfferences in busrness growth rates, estrmate returns or profrtabrlrtyl""j

v'.'-,'between a lO acre potato farmer m Prmce Edward Island or a 10 OOO acre :

o g“cattle rancher m Bntrsh Columbra Rather mterpretatron of the resultsf

L can be made only on a sectorral level ' ‘
Aggregatxon xs expected 10 smooth out heterogenextres m the data iso:
.,’__:,v"‘drscussron of the results rs m terms of aggregate. levels and trends m the' N

udata. : Nonetheless, xt is antrcrpated that awareness of natmnal a-nd".

.-‘:9

'"..-._:i”_regronalc’trends may be val&rable in 1dent1fyxng some of the 1mpacts of,_"l

Sy - B

' :_,changrng land and farm asset values on the farm busmess

'3'.3IL1M1TAji*insv.;' :

-

If the data 0r the c0nceptual base of an analysrs is’ invc'orrectyf

".mxsspecrfred or mconsrstent t.wr-ll result 1n wrong, mcomplete or

' _,.mconsrstent conclusrons (Heady, 1961) In vrew of the, large body of data"
_ N

- from drfferent sources rt 1s possrble that the maJor lrmrtattons to ‘the

study may be from errors of data observatron .nld ecxfrcatron rather than :

errors.,of l_conceptualrzatron.
~"3.3.1 Observational Error . . o

_‘ '.&"‘People respondmg to offncxal questronnarres often lre out
.. of fear of government: scrutiny -or- desire  to ‘mislead the'_

“competition.  "Nothing "like “this ‘occurs in hature’ - economics i -

" is". notorious. for using- second hand data collected for “other . -
_purposes, - whose logic ‘may be legal- or bureaucrattc rather L

~than economxc 'I‘he profits reported on balance sheets may-

" have - lrttle to: do™ with: .real profits.’ Many , offrcral.-_.
statistical - senes are . completely mcompatrble wrth one_;
't-anogrer (Kuttner. 1985 p‘ 79) S :

."‘Errors pf observatron such as’ those referred to by Kuttner mclude

;owner For example the study does not mcorporate ways to detect o




4 :;- d.ocumentatxon and the’fmal transcnptlon mto the data set ot‘ tlus study L
. The bﬁas wluch observatmnal error may have mtroduced mto the study cannot ol

: vbe ldenttfted
' *13‘-3»-2:.spé'c‘i_fi.cat;on:ﬁr__rori - ;
Col Spe"lﬁcatwn bxas may anse due to the need to compromxse or use lesst_ R

than 1deal methods or varlables ’l‘hrs need stems frorn a lack of pertment 3

.

)

;data or from mcorrect or madequate vanables As a result of the need to
compromlse, assumptxons are made approxrmatlons are substxtuted for actual"-" )

' fxgures and methods are adapted

& Possxble specxflcatron problems ot‘ the data used in the study are_,,lg-:‘__'f:,;_.
L ‘»‘outhned in thrs‘ chgmer (Chapter 3 Methodology) and m Appendlx l3 l,"f AP

addinon, Appendk_ detarls the adJustments made in- the data to_-." SR

overcome the problems of data compat:bxlrty dxscussed m thxs chapter._

[T 3§3.3"Conqeptua_l Errof
& @ : In agncultural economlcs as m other evolvmg t'lelds, there 1s often. ;

e

}___-;,.dxsagreemen.t among the dlscxplrne's authormes concernmg current rssues '

";l'ﬁeones on farm land evaluatxon and apprectatxon have been sub;ect to‘__f-

-‘“‘_"t:scrgsmy and dxscussu)n forf some tune By takmg Mehchars (1975) methods,':
f__as a model for thxs study, the results may be blased toward many of ‘v

‘.‘__,"_.'Y__Melxchars basrc mterpretatxons

.' S
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I

Lt
S C

Despxte shorter term fluctuatxons for the past 60 years, the value of | :

Canadxan farm real estate have tended to exhlbxt an upward trend However

smce 1970 much volaulxty m the land marlcet has been noted Tlus sectxon

‘ ';'__,’*of the study focuses on’: growth m farm real estate values, 1dent1f1es the, o

' s : X
B

- -functronal form of these changes and explatns drfferent methods of e

"_quantxfymg the growth rate

N '4.1'..-‘1 .‘:Realf»EState_‘Va'lues,,‘ :192‘6'-; to "l98'f6“.".

-
v

Smce 1926 when- Staustxcs Canada began annual reportmg of land and:.j‘, .
-"_'i-;._buxldmg values farm real estate has been chahgmg m ‘value thure 4.1
":”["-“‘gshows these cl!anges xn value both m current year: dollars and constant:': 3
] | ‘-‘»‘(1981) dollars (The values are hsted m Appendxx Table 21) The constant"__',
- '.-dollar valt-e of Canadxan farm real estate rose from $25 3B (Bxllwn) to;"""v.‘l.
':'.,4.563 0B m the mterval between 1926 and 1986 T’he largest 1ncrease took
..“,bplace durmgl the last l7 years from 1970 to 1986 ’l'he value of Canadran:f:.‘ ;
farm real estate m 1971 was 39 8% of 1ts peak lO years later By 1984 h
however farm real estate values had fallen to the same levels as m l978 s
"by 1986 values had fallen to thexr 1976 levels Over the past several years
farm real estate values in Canada 'have fallen at the same rate as theyv--“"f"' S

‘ Drevxously rose - to the 1981 peak (Flgure 41) However, the 1986 const’nt S



o lllf"lll"lllll'll'lllr‘l]]llllrl'll-l[llllll]ll'lllll'lll'1

1926 1931 1936 1941 1946 1951 1956 1961 1966 1971 1_976 1981 9&6

B = Cu’rrentl'sll-'-.,‘ R 4 v_fQons_tqnt,.:wa‘l;}-'t_,'}( ST

Fxgure 4l Farm real estate values, 1926-1986 Aggregate Canadtan farm real estatej;._
.. values’ expressed in both. n,ommal and real dollar values, tllustratmg the changes;,‘

) ‘_“_;‘m land- values: ‘which’ have ‘occurred between 1926 and. 1986.’ Canadian values inclide
{:ftgures for: all’ ‘provinces.and territories... ‘The real: dollar values were: t'ound by
'_.'adJustmg the nommal levels by ‘the - avetage Consumei' Price’ Index (CPI) where-
-"»198l-100 The source of l'arm real estate data Stattst.u:s Cmada Cat. No 21e603E'_;:'

PR




e 4;’};2" Growthm Re,al'_'l'-'."sta’te'. and-:otherf_l-"ar_mf/_'\:'sse'ts

L

=

Tl

i' assets)

:.1 .

t»:_

S

Growth m asset values can be . sxmply daﬁfrred as a change in value at a

rate dxfferent than the general mfIatron rate (Huff and Cusack 1972

= 5 S
Tweeten 1981) Indexmg the value of farm assets lrabxlmes and returns s

L v relanve to thelr respectrve 1981 constant dollar values grves for each a o

percentage change m value regardless Qf ongmal magmtude or of general”

d*mflatxou rates Table A31 in Appendrx 3 reports the resultmg mdexed

values of vanous farm assets and farm mcomes as a percentage of therr

constant dollar value m ‘.1981»._ o

Scrutmy of values for farmland farm real estate (farmland and‘:'v_

burldmgs) and total farm assets mdrcates that composmon has had an:@

¢

effect on the drfferent rates of glo@vth in value- that can be observed in.
Frgure 42 Land values have grown more raprdly than has the value of farm_

real estate (land and burldmgs) whrch m turn has grown’ more raprdly than

total farm asset values (land butldmgs machmery, hvestock and lxqurd"v""'

DR R

Note that 1f the trend m the growth rate vwas horrzontal for any:,”“‘!/. .

vanable deprcted m Fxgure 42 thxs would mdrcate that the rate of growth'_"

ul\

had been equal to the rate of general mflatron. Real estate values farmw

land values and the value of total farm assets changed at a. rate very close‘

to the rate of mflatron durmg the two penods of 1970 to 197l and 1980 to' o

1981 However other than durmg these four years all three vanables have; .

. exhrbrted ,ates of change -‘-_ both posmve and negatrve 7-‘ that ?h_ave _-'.arred_“ e

2\
K-




S A FARM CAPITAL VALUES,‘ 1970= 1986’__:_}'_-'ﬁ’v"","‘ |

Conodo. ‘,Comtont 8 Indexed 19 1981

&

_ y .
_INDEXED.VALUE (1981=100) - = . ="

,19_70 1871197271973 1974.1975 1976 19_77'1978 1979,‘»1999:1‘95,1 1‘9_'82'.19_833'195‘4_ 198_5_1986." R

S8 LAND ¢ - L+ REALESTATE. [ - - =" & " TOTAL'ASSETS

g{Fagure 42 'I‘he value of farm land farm real estate and total farm -as ', 1970 1986
: s - Aggregate Canadian values: of land alone (land), iand and buxldmgs (real .estate) f.
L and farm assets- (total assefs) are’ expressed as.a’ percentage of “their 1981 ‘value in - .
L order to compare trends xrrespectxve of dxfferences in’ magmtude. Note fhat land:‘.f
%rose .more: steeply  than _real estate - or: ‘total . assets. -while farm. ‘Teal” estate”. fell the ERE
most ‘rapidly " ‘from  its 1981 ‘high.. Values . exp?essed 43 indexes ‘in’ - constant 1981
dollars Soutce Statxsncs Canada Cat No. 21-60315 also lxsted in ‘rable AI l




o -value Farm real estate averages 67 2% of total farm asset values

. .

‘-’from the rate of mflatxon Perrods durmg whrch asset values were mcreasmg m

o v'value more raprdly than was' the general xnflatron rate bccurred from 1971

o

o to 198.1 Declmes occurred m 1970 and from 1981 to 1986

Frgure 42 1llustrates the constant dollar, rndex of values of farm-_..‘

-real estate farmland and farm assets_. The data on whrch thrs fxgure 1s

: base_

\._.'._:"'amplit-ude-

found in Appendrx 3 The srmrlanty in du'ectmn shapes andf”f",'” |

[s | 8 each of the three curves 1s reflectrve of an overlap in asset-

""-vcomposxtron ~‘ In Canada land averages 65 2%6 of total farm real estate and* SR

'y ‘A

4l 8% of total farm assets Farm real: estat

-asvsets _ Asse. composrtlon m Alberta show. :'mrlar pattern laxrd value’

g.

ages 64 0% of total farm_';""‘-.

;averages 7l 3% of farm real estate value and 47 9% of total farm asset '

= ’-C‘
In the seventeen year mterval from 1970 to l986 there have bee,ﬂ‘ 9

‘-,years of posmve growth 6 years of negatxve growth and 2 years of no‘ ;

growth m the values of farm real estate Overall there has beenean u\ckrease S

»nn farm real estate values of nearly 150 percent (2 41~ trmes\ over th
’year penod of study Based on these observatrons growth m farm realf

i ' estate in both Canada and Alberta has: been consrstently dxfferent than the Col

10

general mflatlon rate These growth rates suggest that farmland may be

.! i,

s
I

charactenzed at least qualrtatxvely, as‘a growth stock

4 l 3 ’Hte Best Fxttmg Functronal 'Form

frttmg functronal form was found by y applymg polynomnal regressxons to the



i trme senes data “ofi.

constant dollar farm real estate values. Thel' frrs-t_f'_"f-

- derrvanve ol‘ that lme, the functronal growth xn farm real estate, was also

calculated to determme whether or not rt would closely match the actual“{_,'_"';l-.:f.
R growth m real estate calculated from ' $Statrst1cs Canada dat& " thure 4. 3

X "'

: Cag N
‘ xllustrates the relatronshrp between the actual and regressron predrcted-‘-; s

TR AT TR

' estrmates of farm real estate values and growth m l‘arm real estate values

S ’l‘he 'fnnc'tional ~foi7rr'r-" : whrch best descrrbed the hrstonc trend of the
L |

real value data was a cubxc polynomal (of the dgeneral form. y - ax3‘ + bx2 * '

B "‘cx + d) Thrs equatxon waS‘

y = -8}790t3 3 l683626t2 -"”4169927t + 41376146 S Ea Ay

S hrstOrrcal rate of ‘ growth m farm real estate values has been lrnear. What

: '-‘“these three frnd‘ngs theret‘ore suggest 1s that whrte the CAPM caprtalxzatron,ff?:}?Q d




AQTUAL AND PREDICTED GROWTH

Cdnodion Farm Real Estote

. _'., B B T
OACTUALGROWTH

>

A PﬁEDnTED GROWTH

T T T T T

: Ay 970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1933 1984 1985 1985

T

anuré--4.3
Loy sof farm real estate and’ tho;e preﬂxct?ﬁ by a- polynomxal (cubxc) regression ‘are.

- &7 values of growth in farm®real estate and - those. calculated’ by takmg the first’
- derivative” of the “cubi¢'

AR -V’al‘uesi?of"fa'r.m* rea

ST ,Stattstxcs Canada. Cat. NQ«;’_ZI +603E .and are - 1isted;.in Table Al.1l. The regression

Actual and predxcted valu;s of farm real estate, . 1970-1986 Actual values‘v:""fﬁ: '
“-shown. for'the time. penod that: this rmessxon was  fitted.- In - addition, ' the ‘actual - s

' forni hre 'shown . beneath farm real  estate values. The actual )
Cﬁnadmn farm ’ﬁnq and’ buxldmgs) are. found in.

7+, analysis’is discussed in“Appendix 4. The:real dollar growth in farm real estate"-_ L _-.;'_-"‘.',.f

: -'4’_’values xs hsted as real capntal gams on_real estate m ‘I'ablq Al l R




-"jv.'-farm real estate values"."ln thrs case the rate of growt'f‘f.;r""'

'-';.'1970 to 1986 Srmrlar dxl'flcultres apply Wl h-'_ the use of the quadratrc'ﬁ-_‘_‘-'lj,.

o -v_'-’descrxbes the hxstorrcal pattern m l‘arm real estate values from 1»970 10::_':". S

o ] year mdrcate that the mmrmum real value for farm real esta .'e was 'm 'i.l97j

D exe

L festate 1s constant a2 feature that t‘alls to descnbe the substanttal rxse

and fall m values which were experienced in both Canada ahd Alberta from

' _""growth in- farm real estate ls hnear and that the rate of growth rncreases/'\.ﬁ,:"f
: "_;-1986 1mplw1tly suggests that zt:owth tn l'arm real esta;e "-"‘va.lues .i_s"_* o

e quadranc in form and the rate of growth dn farm real estate values durmg‘ ,‘
‘-are dtscussed rn Appendrx 4 However, such funbtxohal forms are on’l' ;

L _'ﬁdescrrptrve of the pattern of hlstorrcal values and therefore they do .not5

"'ard in’ predlctmg future economrc trends ' ':'l:‘.-‘{ -‘AI-:

' _""land value at the end of one year mmus that at the end of the prevxous' .

- .vfollowmg several years of negatrve growth m the late 1960_

;real value for farm real estate was m 1981

'G

a,.,

,,,,,,

.,q

o ',_by the functronal form Implrcrt in- the use ot‘ a quadratrc model' rs that the

. '\

--’,- ..}

" ',..‘»:-’or decreases by a- consg'ht value In contrast the cubrc model Wthh best BRI

0 .

LR

"“-v-_the study perrod is lrnear and thus not constant over trme Further detarls_; 2

b,

~""A‘; C

Actual growth rates, calculated by takmg the dtfl'erence between the'_57

The maxxmum'



estate was zero o

S LR
. - . a's _ : ’ R

”and negatrve for 4 years durmg the l‘7 year penod This‘ w'as.'from 1982' tof?

'a1984 and m 1986 In one . year (1981) growth n values of Canadran farm real

L

4.2 _‘{A{NNUA’L GROWTHMEASURES.

Ihe quantrfrcatron of growth 1n Canadxan farmland actually 1nvolves :

'- the calculatron of three types -of. growth These mclude growth m farm real:r

- ,"%estate, growth rn farm assets and growth in- farm equrty All three focus on 5

annual changes m real estate values S1mply by subtractmg the value of the'_zl

slrghtly drfferent areas of the return to mvestment

Growth m farm real estate rs w‘aat an mvestor mrght use to estxmate{

a.

) land value in- one year from the prevrous years value - However smce’ LA

" 64 0% of Canadxan farm caprtal is tred up in farm real estate changes‘ ’ih BRI

¥

real estate value wrll also be closely related to growth m farm asser;s and' i

f arm busmess growth

”Growth -in farm assets is tl1e combmatron of changes m asset values.'

4

.:due to new capltal mvestment and to caprtal gams Growth m farm equxty,

B measurmg changes m neJW worth rs commonly recogmzed as a measure of

‘vbusmess growth HOWEVGI‘, it is not always clear whether thrs growth in. -

‘."..;equrty occurs as’ a result of - asset growth or beﬁuse of other changes in- net
Table 41 summanzes and Frgure 44 1llust;rates:;'the'estimated'{‘?growth.:
‘:T‘vm each of/‘the three measures In addmon nommal and - real growth rates C

o were calculafed the former is lrsted in the upper half of the table the st

~

._'ila_tter m the 10wer half For the purpose of comparrson both Melrchars .
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'I‘able 4l Measures of growth in the farm sector, between 1970 and 1986 Three measures s
“of. growth are calculated growth in - farm:- real estate’ valyes,” growth in” the. value of "
'equrty in farm ‘assets and growth in-the’ value of f farm assets. - The growth rates [are‘.j

all calculated frqm aggregate nommal and real dolla' _a'-value? of Canadran _-.and o

s Alberta data

L

4

v e ag Real estate values. oonsrstrng of land- and bulldrngs. are fou, d in’ Statxstxcs
',Canada Cat. No." 21-603E. They are-listed ‘in “A drx'l‘ablesA ’-,mdj._ﬁAl:rz;,'-;agd
. described ‘in’ Appendix}:3. "Growth in'‘real estate is: thy - .chang ' '
value calculated by' [(end of year value/begmmng of' ear..

aggregate values of total - far
;- and AJ, 27 and descnbe - dr

‘."lnsted in. Appendnx Tabl’es:.
- lequity is ‘the. annual-chan
-'_-f,f.:‘value)- 111-'--.._ ;

-s,



s talculated by subtract ng net investment. from annual changes in* owner’s. equity -
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c)' Growth in- farm asset. values ‘a measure of capltal gam in - farm asset values

. (i.e. net- worth) of . farm assets. The results of these- calculatxons are llsted m_l'i

- Appendzx Table ALL and Al 2 and descnbed in. Appendlx l 3 ! :

. IR <':

d). CMF and Melrcharlmethods of calculating real capltal gam in’ farm asset values',.".ﬁ-
. differ in.-a.minor teclulxcahty of dxscourmng dollar values by the CPI These two_
. methods are dxscussed in Chapter 3 : SRNURRR S




A COMPARISON OF REAL GROWTH‘RATESZ";? Lt

Conodo Comtent $

' 1970 1971 1972 f975 1974 1975 1976 1977 197&*197.9 !980 19&1 982 1983‘1‘984 1935 1!88:_

Fxgure 44 Growth rates in. real dollé values of Canadmn farm real eState. eqmty m.jj-'_i"‘-'
_.._.v.farm assets, ‘and total farm .assets -from 1970. to” 1986. Despite ‘being .measurement ‘of
very dtfferent -aspects of farm growth these vanables dtsplayed sxmxlar growth :

. rates over the seventeen ‘year penod Growth AR farm ‘real’ estate was taken’ a8 .
-7 .-annual dtfferer;ce in. the real .value -of land” and buxldmgs. equtty in. farm- assets
.- gnnoal changes in-net - worth ‘T*‘feal—estate’*machmery, lxvestock and llquxd mets
‘and grevnh in farm assets (net worth mxnus net - mvestment) as: a"vmeasure of the, re

: ; and are denved,

_’,.




Ca 4:2:1 _F'armgxm f.-Egtate S

" -T'abl'e }/l shows that the annual rate of growth in nonimal values of

| -Canadlan farm real estate ranged from a hxgh of 30 5% *m 1974 to a@’w o£‘..'

.-72 in - l986 In Alberta the. rate of nommal growth ranged from a hrgh of

%

'-'.-_‘f..-‘41 7% in) 1979 to -s 0% in 1986 For four years 1933 1984 1985 and 1986 A

nommal growth in” farm real estate was negatrve : In addmon 'xn Alberta o
L l970 and 1971 were also*years of negatlve nommal growth

| L ~ Inreat 5’;.t_effi!s;',.t'

,"-' 'ra'nged froni-"’g.: high ’o'fszlw 2

B o :
owth ratt m Canadran farm real estate‘

Alberta the hlgh growt

,' ;1986 In both Canada and Alberta ” real dollar annual farm real estate»'

o'a low o, ,-10.9% in 1985 and 1986: 'fn;f S

g 9_.0% in’ 1979 and the low was -117% in

' 'caprtal losses have been from 8% 10 ll% durmg the four years of fallmg R

10alues, 1983«-1986 The rates at wh:ch capltal losses are occurnng have-

‘ ,'..rncreased m each successxve year
: ISUAEEICHE Al

' The real rates of growth m Canadtan farm real estate were roughly.

1

N g_»half of ithe nommal rate They were also roughly 2% to 3% less than were the}f- R

¥

_real annual aggregate /ea”pxtal gam or loss from farm real estate xn Alberta

o ‘,4:.2'..1._, l__-'lN'o:minal'and',"Rea'l 'v(Aj_l"(_)thl"li

Sy

When nommal rates of growth in fa,rm real estate values (shown in

. .

U

| Table 41) follow the trends m real growth but are 1/3 to 5 txmes hrgher. ..'

S

nw.br' ! . . L=

Lo = ' o
than real growth rates .an xnvestOr who does not make adjustments to exclude B

L v . " R . i . . FEA A . PR . v' :



i(""the effects of rnflatron wrll suffer from money

rllusron the magmtude of

A whtch is apparent 1n Frgure 45 By usmg n°mmal ‘“Stead °f ’°al gmmh

rates for exthers future or past estrmatrdns of returns he‘-_- wouldf

_-;"-.consxstently overestrmate rrsrng growth rates and underestrmate fallmg

growth_rates At the peak of htgh growth rates for farm real estate nommal,‘-__"ff" .

.ratés’_‘_overestrmate real growth rates by 53% to 70% At the trough m growth" . .

. R

'rates when growth rates were thetr most negatrve nomtnal rates of farmf"

y asset growth underestrmated real growth rates by 15 tunes .‘:I'?.: : .

Frgure 4 5 graphxcally rllustrate the magrutude of these devxatrons

“real ands nommal growth rates for values ”’of Canadxan farm real estate as_-i

"”,_'well as’ farm assets and aggregates farmers equrty xn farm assets. L

" g E T | ‘\_'7. :
. 4212 Growth i‘n': Real tis,’sﬁzare : ihf'_ Canads and Alberta

Rates of growth in farm assets farm net worth and real estate‘,’»-"'i.'-::_:'

R -"exhlbrted hrgher hxshs and lower lows in Alberta ~than tée Canada asa whole.

i

' '”-.'._.*'Thrs volatrlrty m the data for Alberta hkely occur cause the Alberta-‘% T

he' Alberta values rnay have been more mfluenced by the effects of ERE

local ec 'jormc and geosraphrc‘, drfferences that would not have been felt rnf.f"_-:"t" .
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a

economy and much dependence on grarn pnces both factors whrch exhtbxted

provrncral srtuatron , than on the natronal aggregate farm balance sheet

A,"422 Farm Assets
From Frgﬂre 44, rt 1s apparent that annual gr0wth m fa.rm assets has

been "eonsrstently less than growth in. farm real estate Eafm assets and ‘
"- 'p . O

farm equrty closely follow trends m t'arm real estate. Each sertes shows 9

u,

years of posrtrve growth and 8 years of negatwe growth Both 1974 and 1979 : 4

wer‘% years of large mcreases m the value of t‘arrn assets m both Canada andf,.
A!berta S o

For the five years from 1982 to 1986 farm assets actually grew at a,'.

iy .h.a

}ess negat 8 rate &an farm real estate Dunng thrs perrod growth mv'.

The results ot‘ two technuques f% calculatmg farm asset growth are~
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Fxgure 46 The CMF and Meltchar methods of calculatmg growth rates .in - Canadtan farm"‘.t"‘

- ‘asset values.”

- then. adjusted by the "CPI ‘to - real’ dollar: terms, yielding ‘real’ - capttal gains. DT
© . technical " difference between" ‘these. -two methods " is :that ‘the CMF method dxscounts all -

The CMF method uses real dollar data,f
to calculate ‘real’. capttal gams a5 farm net . worth minus - net’: -annual mvestment cAdne
the Melichar. -method, - nominal “ddllars - are used to. calculpte nommal gams and are

vanables sxmnlanly whereas -the Melxchar method ‘does ‘not. discount “the- ‘begining . of

“the. year net. worth. or " the components “of net “investment * (discussed .in Chapter 3,
“section 3,1.3.2). However. it-is ‘clear’ that: only small- dtfferences -exist ‘in the;‘
" values calculated by each of the methods
' _Table 41 :

Sy oe

Values for both :ﬁrables are lrsted

. 'v'

;%

The . growth rates shown represent real ~capital - gains " in the ‘aggregate "
~ value of farm assets between 1970 and l986

“The .- " =



- o of 37 7% expenenced in 1979 wlnch ranged to a penod low of -5 9% m both

| 1974 to a low of 53n‘_._":lf:985 The results for Alberta were a, nomxnal hrgh

, 1984 and 1986 |
Trends rn farm asset value growth were nearly as vanable as. nommal U

L growth rates durrng the seventeen years covered by the study 3 In Canada the

rate at whrch farm assets grew m value ranged from 10 5% in. 1979 to -9 4%.1"{;.'-‘.‘ G

m 1985 In Alberta real rates of growth rn farm assets were srmrlar to" S
o those in Canada but the trmmg of therr hrgh low peak values was drfferentl- 3

' than in. Canada ‘I‘he hrgh rateaof farm asset growth (of ll 0%) waS'-"‘"‘f"::,’:' e

o expenenced in. lb74 not 1979 as ‘in: Canada The low (of -9 8%) was ~one year S T

e later m Alberta than m Canada ~(l986 vs 1985) Negatrve growth even at.-',_‘-"" FOREE v

:‘ half of thrs rate had not been experrenced smce 1970 ind 1971 However, m :'._.

: Alberta 1t was--8% to ~10% per year for four years from 1982 to »986

Th.e results for Canada usmg the Mehchar drscount technrque ‘
L by 10% of the CMF method results thh the exceptmn of 1973 where "the L

Melrchar growth for farm asset values was lS percentage pomts less than o

the CMF estrmate For Alberta,j the two estrmates reported m 'I'able 41 are_'i'-' R R

nearly rdentrcal It can be clearly observed rn Frgure 46 that the‘_'.-.".f"".
Mehchar model consrstently res“md in. 5118ht underestrmates of capxtalj:' e
: gams and slrght overestrmates of caprtal losses as compareq to the CMF

. ool
. ﬂ_ method However these drfferences are very small

o 4222 Usmgl-‘armAssets as aProxy for Farm Reall:‘.state BRI )

Farm assets were used as a proxy for farm real estate by Melxchar"_ef:[, .

(1979) who Justlfied thrs assumptron on the basrs that the latter comprised?i s

80% of US farm assets'

."‘_ L



Ftrst farm real estate observed m Canada (Frgure 44) averag, ._'0% of

L farm asset values In Alberta the farm assets are only 67 2% real estatef: L

The assumptxon that farm assets are composed almost enurely of farm realv;“ o

"estate .s therefore untenable rn both Canada and Alberta Secondly,~usmg

c'-

growth tn farm assets as ‘a proxy for' growth rn farm reaI estate would tend ST

to underestrmate growth m Canada and Alberta by roughly ‘ one thrrd An_' ;

v

";,underestxmatwn of tlfrs magmtude would tend to bras the estxmatxon of,-’»- .

: f‘exxstmg growth rates m farm real estate values o gO "

4.2.3 Growth in’ Fa'rm' B@sinéss' Equity -

Trends in-. equrty growth may be seen in Frgure 46 For lO years of

the study perrod specgftcally xn 1970 and from 1972 to. 1980 growth in

'[ .equxty was posrtrve For another 7 years mcludmg 1971 and~ from 1981 to .

*'l986, real dollar equrty has been declmmg m the Canadran sector at rates’ '

: , ,that range from 65% to. 90% per year

The value of equrty in farm assets mfluenced by any factors o

..".Changes i farm equrty, both posmve and megatrve are, Consrd re d as erther-»":.‘f ‘
-. | busmess growth or busmess declme In a workmg paper i A Partra1 Solunon“

g to the Current Problem ‘_'ip Agncultural Credrt" A?k¢81 '(D'-3)-._lxsts_- th?
; followmg‘ reasons for negatrve busmess growth . | |
l Fallmg asset (land) prrces I |

2 Large mterest payments on. debt other than operatmg debt

3Below par performance of a farm manager in terms of productro
marketmg : B .

4, Unantrcrpated productron drfftcultres sueh as drought or an e
frost L . . . : , : L

5 Unusually hrgh famrly wrthdrawals of caprtal from the busmess



S negattve busmess growth exhtbxted m both Canada and Alberta In 1971 for +

..r-

It 1s hkely that many of these factors have hkely had a role m the

v

example, the aggregate farm busmess expenenced a decltne , wluch was

asschated thh the lowestwasset values evxdent durmg the ennre l? year

perxod In the penod 1981 to 1986 negatlve busmess growth was agam

were mterest payments on debt m real dollar terms Wthh had reached thenr

peak m 1981 real gross farm 1ncontes whxch had ﬁtllen between 1982 and

1984 and drought in Alberta from 1983 to 1985

Durmg the 10 years that farm busmess grew farm real estate values

appeared to be a ma;or controllmg factor Kay (l98h) hsts several other o - |

o -reasons for stxmulated busmess growth
kY Rxsmg asset (land) values

o 2 Addmonal capr.tal 1nvestment

'3Pers0nal capxtal added to. the{ busmess 'by the owner (xe anoff.. SR

farm mcome, gtfts; mherrtances)

4 The busmess generates a profrt whxch 1s remvested m the busmess

In a growmg busmess, the value of net worth should be mcreasmg
w:thout the beneftt of 1nflatmg real estate values In 1979 thts sxtuatron

clearly occurred As cah be seen m Frgure 4 5 1979 was a year of both

record 8rowth in. both farm equxty and farm real estate values "‘However, 1“ 5-

that one year equxty rn Canadtan farm busmesses grew by -21 l% (m Alberta

i assocrated wrth fallxng asset values Also evrdent durxng these stx years "




' ":»":'rnfluence of real esta

‘.’;__"'_rapxdly erode equtty=

,‘balance sheet mstead »of an ' at market"' base 1s one way of drstrngurshmg

,_-i"productrvrty contnbuted to busmess growth would often have been be

.Vfrustrated to fmd that these factors are mdrstingurshable from th'_""'

."'apprecmtron and deprecratron Contrrbutrons of

f"l'_'nsmg real estate values to net worth can drsgurse an unproductrve or‘f."'

tnefftcrent farm bustness durmg years of posmve real estate growth and

.:' coe wite <

}years of negatryzgrowth Keepmg ,%n at cost" base B o

B between the two sources of growth in net worth r

Desprte drfferent purposes and ongrns the growth rate reported ln‘-_‘ff-
"_'.Table 41 share some common features Farm equrty, real estate values and.:‘:’. SRR B
. 'assets growth all occur w:thm the same order of magnltu,de except durmg the;;,__--;'

"three years of 1970 1971 and 1975 Durrng the perrods of fallmg growth N

'v-l‘..

«

_.,rates (1981 1984), the three rates are very srmrlar

»

The growm .rates 111ustrated m Frgure 45 ~show a'oblmOdal Dattern_ )
:_.TW1tb the frrst peak occurrmg i 1974 a troush in 1977 a. second peak

..:"_-1979 1980 and ano ther trough m f982 Both farm asset and farm real estate‘..v_i:_: Coie
: _.8rowth rates were trrmodal -- peakmg twrce between 1973 1976 and agam rn_ o

"-"1979 1980 However these growth rates were strll very srmllar to the trends".

r. T R

i eqmtv S

.

, From Fagure 45 posrtrve and negatrve growth rates can be seen,
’ __.exhxbxted srmultaneously by all three types of mdrcators Negatrve growth\ , -

: _‘frncreased at an mcreasmg rate in. l970 1971 1981 1982 and 1984 1985 g

= ’

‘_‘,-_Posrtrve growth’ rates occurred at mcreasmg rates from 1971 to 1974 and_'_ :

-

- 1977 to l979 whrle changmg at de¢reasmg rates from 19‘14 )to 1977 an 19797_‘_ .(
to 1979 thl-g}the general trends m each mdlcator w'ere smular, h,,e,;_'.__",

T "




term returns on the mvestment The total return to-' mves'

reahzed return reported xn Table 42, 1t can be seen that C 'aAtan__{ real‘

dOUaf unputed rental retum to farm real estate averaged 23% of farm*reall’-:_"" :

estate values over the perxod 1970 to 1986 lmputed rent' the annual return.__".:_ L

to o:&nershxp on_ farm real estate n‘ranged from a hxgh o' 3 %' m 1974 108 ‘

low of 18% whxch apphed m 1982 In 'the. years- from 1984 and 1985 the ,the_,"

S annual return rose shghtly to 2 O%
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Table 5 l

" Risk Jalys:s nf ownmg farm real estate.

The vanattons

m both pnce;

(value) of real «@state  and the | .Teturns . accruing from land -ownership. were analysed__..' L
_ for: aggregate Ca“nadxan values over. the period 1970 to- 1986 usmg the statxstxcal- :
measures of average. varrance, standard devnatnon and coeffrcxent of vanatron A g

a) Reai dollar pnce vanatbn about the mean - Wi :

U — \

b-) Real dollar pnce varratxon about the lmear trend

~




. )-.

jarm r,assets as a whole The coeffrcrent of varratron for the Ca'_f'dran,-_»"“

AN : ¢

chartered banks non chequmg nommal mterest rate was 10 5% and thxs.___’j-'_"'-

return exh:btted an average yreld of 77% per year- However when expressed_“‘l;;; ,

’.-‘ K

o f in. real dollar terms the sta\ndard de\uatxon m the money market 1s only 30%

of its mean yreld of 03% per year from 1970 to 1986, )

"/“51.2 Risk Related to. r?;jiee “of . Farm 'R’e'al."'Est_at"e o

RPN AR Vananons m returns to farm real estate are drrectly related to farmf_,_-._,..

v

S : e

i

: E however 1mplres that the functtonal form of change over tlme m real estate

The extent of vanatron m the money market appears to be of sxmxlar '

'. magmtude to varratlons m annual return to aggregate farm reaf estate and-'__

real estate vvalues whrch were m a state-»of flux from 1979 to 1986/Real'f'

estate values varred by 29 l% (see Table 5. l) ‘of therr mean values durmg
1- ' s § AN ‘:‘ S :

) . the perlod of study Choxce of the artthmetrc‘ mean fo.r thrs calcu‘latron &

o

values rs constant and wuthout growth In a srtuatlon Wlth hrgh constant k

D

v pattern of returns Usually thts could bre djprcted as a lmear growth.;_:

pattern As was shown m Sectton 4 l 3 however even a lmear model poorly :

4 ,model;- 1s ma.ccurate However,, 1f one assumes a lmear relatronshrp in- farm i

A
R

} ’ growth a. large degree of rrsk could be calculated based on a hrgh degree of . R
e j' . - : -

vananon from the mean In many cases an mvestor 1s"-mterested' in" 3

‘ descrtbes te trend m land values between l970 and l986 and -a. no growth L

! real estate values and a. constant growth in’ values the varratron of;

quantrfymg the amount of nsK TaTsocrated wrth reahzmg a partrcular )

e

' standard devratron of the actual annual data trme path and the predrctedf‘_ .

lmear form (n’ot the average form)‘ rs 16 l% -- down from 29 l% s

o

\ thetefore apparent that predrctron of farm real estate v ,

. of even a frrst level polynomral would decrease the perc'

e e

es at the level.,

t_lon of _the' _p_rrce SRR




. rxsk faced by an mvestor In so domg a coeffn ent of var;atton of

1s calculat.ed for Canadran real estate

\

values The frrst mvolves mcludxng m the xmtnal assessment of the

purchase value (present value) a nsk ad;usted dxscount rate and thus*f

S SR

dlscountmg future *values 3t a hlsher rate than WOuId be the case wrth a:'_~.'"-"

Yo

non—rrsk drscount rate However, more 1mportant to ap mVestor than changes ST

. \—‘1

expected To manage rrsk in returns from mvestment m farm aal estate, a

vl

good strategy 1s to drversrfy prnce rlsk by mcludmg farm real estate as"-_.“‘ L

part of a portfolxo of mvested capxtal ., AR 4": L
‘ In thrs sectxon of the analysxs, . farm 'real estate was. assumed to"/be ;’f
‘, .. 2 F— : . / N
part of’ a two asset portfoho Such a portfoho compnsed of farm real
i a

; estate and of non real estate farm assets (mcludmg hvutock machmery,

crop and cash mventorxes, as well as other : assets),,_was mtended to
. X,
\ulate a tprcal farm holdmgs. The farm real estate portxon ‘was, assunad

to be th.e actual average of Q4% of the aggregate Canadxan farm asset o

. portfoho wrth non real estate assets cemprrsxng the rest

—A . ‘.

-'-"for the Canadran farm portfolro was found to be 72% Outsxde the farm'-b' o

; 'port?'olxo the two components of annual return had lugher '_vanances. rent'

.' There are two ‘main. strategres for managmg prxce nsk m real estate':'-‘: TR

m real estate values themselves are the acttfal returns that mxgbt be )

When_{consrdermg only arf-al returns, the coeffu:rent of var;atxon»"* L



I-/ g .
".xmpresswn of the hrghs and lows o. rtal‘gams and capxtal losses,
B TR

»_‘experrenced dunng the seventeen'

i }unfeas:ble (Featherstone and Baker 1987 p 544) ' ‘.

. 'depend on whether or not caprtal
‘ﬁ'-{estate and other farm assets s
: ;‘-mcome Exammmg only annual

f‘.‘rrsk faced by an .mvestor holdmg farm real estate When retur"_'.'_

of retums abom a- mean tetum value rs startlmg, 1t niust be kep"l

Lo that the magmtu‘de ot‘ the returns whxch mclude capxtal gams _a o changes_“._1-_';.-""-’

v‘ :-...‘,: (/ P

portfoho were cons:dere& - relatwe tO the returns whxch m }ht have been.'-“:\"'

) 'compared to a. coeffrcxent of vanatron of 198% insrde the farm portfoho '

from both

of warratron e

'_ vanabl _ﬂ

: annual and ca 1tal gaxns sources were mcluded the coeffxcxe |

-for the same p'_ rtfoho was 198% Although thrs mcrease m
n mmd v ;

/

‘-'On average the return doubl However vé ng tends'to leave httle,'-"*‘ T
. ; °§ H‘ :

,'ears of the st\idy (shown in Table 42 ?and_ﬁ B

drscussed in Sectron 4 3)

— &

i the varratxon in’ overal returns to farm real estate m51de the_';;_;:.',

LT

-expected outs:de the farm assert portfolro lrttle drfference would be;;{».rv';"j_';'--__‘

| .obse{ved ’I‘he coeffrc:ent of varxanon for {arm real estate out51de the farm3

portfoho mcludmg both curtent and caprta] gams returns was 201% ThlS ,s PR

. 1,.’Therefore whether msxde or eutsxde a farm portfoho mvestment m farm-.,i

'real estate leaves the mvestor vulnerable to. hquxdrty rxsk m the face of-'_'f._ S

s

g large pnce chanSes in real estate and 'ow gross mcomes }' Other authors»"-.'

' have observed tl‘at hqmdrty rrsk may render remedral busmess adJustments_", S

o .

. ‘ |l>
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‘ SZISolency e

2

In general solvency mdrcates t,he abxhty of a ‘busmess to meet 1&
' ,'long term ~f1nanc1al oblrgatrons Thr:ee ratros drawn from the b}lance sheet”_fr_:.

are used to measure solvency the caprtal ratro t_he' : lever_age ,-_rano -and the".‘ S

PR

The caprtal r'a"tio'-"a'v ratro of assets to lrabrlltres shows th '

[

,fmancxal posrtxon of__.a,. busmess assummg theat:_all assets were j.o_be ;

Table 52 shows that m assregate,ji‘_..;'-*_-

lxqurdated" to cover habrlmes

The leverage ratro shows the proportron of a busmesss capxtal;:‘_-'

""':f.provrded by the owner versus the oblréatron to- credrtors due 1f busmess, T

::"'Fdebts Were to be 1mmed1ately llquldated Over the l7 year’ penod from 1970'\- :

: f‘-to 1986 both Canadxan and Alberta farmers have, m aggregate& mamtamed a . \

’v'--':ivery modest leverage'.f ratro Table 52 shows that on average thrs has been.‘ »":_1-',

'_"116 6% for Canadxan farmers and l4 9% for Alberta farmers That is, “tl{j . -

’ -

_:aggregate debt of the Alberta farm sector was on average, one seventh of BERI

-:the value of aggregate farm eq ‘rty The Canadrgn aggﬂegate farm sector has W

debt for every $6 02 of equxty

“,

S " m aggregate an’ average $l 00

As may be seen m Table 52 the aggregate '€anada and Alberta farm"l' S

: _’sectors were more lnghly leveraged m 1971 than in’ any subsequent year Thrs PR

: ;'_-'marked declme correSponds to the general upward trend m land*yalues

.

--.'observed from 1970 to 1986 Thus, contrary to popular thmkm




'1' owner equrty Lee et al (1980.} state that equrty ratros under 40% to 50% __-_:-7:

';"'more assets than m thg early 1970’

’:j'occurred m a penod when there was a srmrlar proportlonal nse m thef
'-esnmate\ of current market values of on farm machmery stocks Bef‘ore l973

farm machmery( was only 55% of i ; l981 value whlle'aggregate farm debt was

 ap—

_' value of rnachme'ry

S approzumately consta

. ‘*'f.machrnery value OD BWE‘S is. remarkably srmxlar suggestmg 1tmr muclr "of the

'm the early l980'

The mcreasmg tiend in overall farm debt srnee the early 1970‘ gf";f"

_around 65% of 1ts 1981 value Both machmery values and farm debt moved__‘_',""':':‘"

T e -

' ,‘v-upward sharply throughout the mld and late 1970‘3, peakmg m l98l when the-, _

"f‘.'° d“lme. Whrle the value of debt remamed’_f{:’, F

_;(see' Table A3 l) The vprOportronal change m',' debt and;_'_:‘

'.—'.

e SR
' '-,,inew debt assurqed after the gram hexst" of the early l970's was rnvested S

-~

vmto machmery purchases and that the buylng of new equrpment ended abruptly .

oW

The eqmty ratlo shows the proportron of every dollar ot' asset that 19:,--‘,

'f'are often carefully watched by lenders Of lrttle concern would be an':'v".

_.a88regaie farmer who owns a larse ptopottron ofi": is’ assets. In Canada an"ff.? e T

taverTe of 85 8% of aBSregate farm assets are ownet eqwty. m Alberta thrs ik

R - -ratio averageswsq—:' :



sohdly solvent 'l‘hey are rnodestly leveraged and

4

therr assets e

‘_ remarkably stable " R — -

3) As asset values rose so dtd the aggregate debt capacrty arrd actualj;,_ﬁ '

b

. ':‘:-.f eqmty to lrabrlrtres fe,ll_ over the perrod .from 1970 to 1986 ".-; v:_';_

'" 4) In aSSregate Alberta farmers have been more conservatrve than therr;»."

No.

real estate ,values,.,the busmess wrll experrence lowered levels of solvency- L
as the margrn of caprtal coverrng debts\ decreases Thrs is especrally so it

: the busrness was hrghly levered

;"f.-, Borrowmg potentral rrses and falls wrth real estate values It
also sensrtrve to the proportron of the farm mvestment portfo‘ho held m .'

farm real estate lnvestmg m ar farm portfolro ":nvl whrelu a larg‘e portron of e

l

g _/._

holdmg the posmvely growrng stook wrll rncrease equrty and overall

o o . - .". .

2) Durrng the perrod of nsmg land pnces m the 1970’ solvencyf‘- e

: measures for the Canadran and Alberta aggregate farm seetor remamed{-' :

'-'.-f”{value pf lrabrlmes Howe,"er the ratto of assets to lxabrlxtres and""-__ SR

nattonal counterparts in marntalnrng a solvent busmess L _'. » e
“1:7 52,11 Owning a Growth Stock: The: ‘I'rﬁnp‘a-vct"on'-"Solven_cy:', .
A busmesss ab:lrty t‘o” c'overE i'ts'slong term debts Wlth capttal. a
O N \ s . ~
1mproves as farm real estate values nse In addrtron 1he greater the
propOr.tro' of posxtrvely gnowrng sto ,k m t’he farm portfolro the stronger‘ T

s 15 th. busmesss caprtal posrtron . However durmg trmes of degxec\atrngf]"f

1 caprtal rs m farm real estate has been a rrsky but \*ery easy Way to burld_{” ‘

"equxty The experrence of the T Years frOm 1970 suggests that srmply':-?>-."" .

n-'




effxcxency of the ‘ifarm busmess and to %etect
N .; e

e et

Tumover the rano of the value of total farm assets to' gross farm:

averaged 6 7 years The mcrease m the years needed to turnover

'-'gross mcome';o;its snze when -.measnred":by asset ve as._.Mgtﬁéﬁlek}llY :




" 1 '_::of effn:xency_ appears to have reversed

cxted here the followmg were noted Sl

: -'fmanctally effxcrent between I973 an

' ‘:-"-“'_t‘pend.

"for other uses. . T

‘*,,3) Such decrease&m fmancral scale suggest that farm gross mcome

- 'estate values nse RSN el

. "'gross mcome In Alberta farmers generated SO 12 of gross méome of every

b - - s R

e ,' _estate value_., 'fell m 1985 and 1986 the negatrve trend tn tl'us measure‘:‘_.

l) The aggregate farm ‘ busmess m Alberta and Canada became less-'-

%

"f"both less effrcxent and less effectrve, 1ts abrhty to ser\uce debt on' S

jb'caprtaL was dxmtmshed These trends were prrmanly *due to rismg asset'l'.-"-'" :

}r.values although fluctuatrbns m gross mcome contnbuted to tlus"

'v..

: :;».. ...-;. UL ’.-‘w", - .~:.

Yoot . [

'7'2) The number of years requxred to tum over E cap al once. relattve to

\

""f;"-':’;-gross farm mcome doubled between 1973 and 1983 'fb‘i\\(both Canadxan\ and

Alberta farmers When turn0ver rs hlgh capxtal 1s only slowly freed S

N

. J.\ . 7'

G

Abecame mcreasxngly less effectrve m paymg off asset values as real

cle . ,-.,"v- >
) Y

L Lo L = S

"'-'4) The margm of gross mcome whtch rs avarlable fo: debt serv:cmg and

famxly thhdrawal decreased betWeen 1973 and 1986 for b’oth Canadxan and '

)\4\

The use of caprtal was‘_-_‘-_",,'f. \




Rate of return on assets rate of return on equxty and rate 'of-:retum

lender are B ratros whxch measure mcome profrtabxhty
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' Figure 5.2 Profitability "in- the Canadian farm -real estate market, 1970-1986. A

_comparison. of return .on assets (ROA), . return on equity (ROE) and returns to the

lendér (ROL) ‘are shown,” While  all three returns were similar in the early. 1970's,":

~ . since that time ROA ‘and ROE have declined appreciably,

f return -

v

returns to the Jlender have
egirn.  The rates o

fates of r

Yoo

risen, resulting in alarge discrepancy in. the

. are listed™in Table 5.2.



'sensmve to changes in" gross mcome farm expenses, the amount of mterest

Ad-j'_i;sééd‘.measq'regf:_ror. TROA'@xidlnoE._

PEI ),,_“..a =

-f Return on assets (ROA) measures the net earmngs*f bot owner and
Y

'-'-:'lender in relatxo to the total capqtal mvested m the l;xsmess ROA 1s

' A kd . l‘

-'pard to- cred;tors and to changes m asset values Thrs concept 1s rdenncal

R

"‘?to ‘the annual returns to farm assets dxscussed in" sectxon 4 32 Annual

-f,(ad;usted) esnmates of ROA, shown 1n F:gure 52, mcreased dungg the

-perxod frorﬁ 1l‘=§70 to I9~73 and have been declmmg smce that t:me The lowest

.

~€ o
: returns to assets were m 1983 when Canadxan farm assets retumed 2"4%\
_ : <

-,

expressed as an aggregate annual rate of real dollar annual return ’anh
'Alberta farm assets generated ; 'l 4% annual rate of annual retum : j R

The return on equxty (R%E) ratto shown in, Fxgure 52 measures*he ,,

S profxt accrumg to an - asset owner or owner/operator relatwe to the equrty

L :.'xn drf’ferent xnvestments were: remarkably sxmxlar rn 1970 and also m the

'i’»held m he asset Annual return on equxty held by an- owner/operator

'_fm Alberta fv : . .

By 1984 annual return to owner equrty m farm assets, expressed ff‘

";real values, was a mere 03% m Alberta, xn Canada by 1984 thxs return
: was' only *l 9%' - Fig.ure . ‘5 3 xllustrates* real dollar vreturns 10 equxty _i,‘n'v"f AERE

both farm assets and for companson, on equrty gapttal heldom non-eheqmng g : S
S ul? . A - ) .

savmgs deposrts These two measures of returns to equxty caprtal mvested

- f{p‘od from 1981 to 1986 Dunng the perrod of rapxd growth xn land values
"--_returns to equrty 1n land were - both‘posxtwe and larger than were

'correspondxng returns on e,quxty capxta‘l held m nonOchequmg savmgs
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F:gure 53 Rates of return on eqmty capxtal mvestment l970>-l986 A companson 1s_, R
- made between equxty capxtal invested ‘in’ Canadxan total farm assets (calculated as Lol
net farni income. minus returns to labor and management divided by owner’s " eqmty);
. and: typ:cal bank. savmgs deposxts. The two investments.. yleldsd sxmxlws of .-
o return’ early in the.1970’s ‘and in the early. 19 mxd 1980’s. 'However, during ‘the mid .
.. 1970%, returns. to equity capxtal in farm assets were much hxgher than the real .
.. dollar yields: from- savmgs mterest The' mdxwdual rates of . return are’ found mi RSN
‘I‘able 5.2.as bank rate xnterest on savmgs and ROE profnt for owner.- v Sl




P Return to the lender expressed as the rat /o/or mtereet pa;d relatrve»""_f

r,’__»

EESCS '.,,_, . __- - . s s 3 S

_'to total lrabrlmes is a measure of the profrts made by the credxtors of'.-j’l-;__»t-f; e

: Tthe busmess for the use of therr money Except for a bnel' perrod of nme‘f o |

B

5between 1973 and 1975 m both Canada and Alberta credrtors earned a hngher '

g -ﬂv.__”rate of return than drd equrty holders of farm assets (see Table 52) By‘-';: - -

2 1981 Alberta credrtors were eamrng ll 7% more than were equrty holders In'_'__f PR
‘:'.-'“"._Ganada‘thrs drscrepancy was’ IO 6% However,‘1981 was an excepuonal year m"‘. o l

o '-"‘that both mterest rates and land values peaﬁd thus tendmg to mchase, .
lender returns on debt ;‘ BRI

In summary, the spreadsheet data presented rn both Table 5 2 and

L iFrgure 52 mdrcated that for the aggregate farmer _'

',", ~f'.°' SN :

l) Real annual return——te —eapltal mvested m farm assets and to equtty ;

; e :, m farm assets peaked m 1973 and fell steadrly aft’er that

2) Returns on assets and returns on equrty are ‘rnversely_ .-p_ropo_rtlonalf- L

to farm real estate values

. Y

e — LA .

N ‘u . . PRI (e
L M

3) Real money market returns to equrty exceeded returns to equrty ino

farm assets m Canada for 5 out of l7 years _ In nommal dollars the §

’ _' money market returns on equrty were larger than Egr equxty held m farm

uv'real e,state ?or 12 out of 17 years

4) Assrsted by hrgh mter‘ rates and lugh vland. values omrnal

. .

. returns to lenders _rose to a” peak of 13 4'% m Canada rn 1981
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v "5;2§:311_ _owning.-agcrpwth s‘t_o‘ac' ;Bjus‘iné,s’s "”Profitabi_l;ty" -

7'[2”

’l‘he larger the proportron of farm real estate m the farm mves?ent

' !

portfolxo the lower the busxness potentral 1s to earn profrts from mcome_»_ R

.'-fgenerated by portfolxo caprtal (or equtty m that capxtal) As m the case'. -

e

e v'of the efflcrency ratlos 1t rs evrdent that caprtal msvesfed m farrn assets'_' L
: '.does not effxcxently generate exther xncome or-. 'profrts However it is’ also.}"'

' -apparent that agmcultural programs or pohcxes should not be based solelyf'ﬂ'—‘_ L

,..

on measures of busmess effrcrency and busme;\ profrtabrhry wrthout takmg.

-f.‘mto account the role of real caprtal’ gams Assessment of buSmess__',

: /

» performance needs to be 1solated from asset apprecratton and deprecratxon -

_thxs could be done by usmg purchase values for assets rather than current

~,

market values when makmg busmess performance assessments \

: VMarntammg hxgh levels of leverage -can represent an economrcally‘
' sound attempt to use the opportunrty of rrsmg asset values to boost the

’.p.growth of an mvestors farm busmess However 1t 1s the responsxbrhty of :

r' A .

the mvestor to assure that lr&mdrty 1s mamtamed at a. level that allows_“.‘
' ‘the cash oblxgatrons of th : busme’ss portfolro and famrly to be'.
' : ’sxmultaneously met The potentxal for' cash flow defrcrencxes due o

shortfalls in. year to year mcome, \étrangmg mterest, unexpected busmess or

Y

productron loss or famxly needs exrsts and at '-an extreme,, may force the T

o "mamtenance of sound quurdrty practxces These may rnclude marntammg
credit- reserves, generatmg off farm xncomes, usmg alternate prqductxon

strategres, and practxcrng fc'ward marketmg or leasmg

e

: E hquxdatron of assets '“i‘o carry hlgh levels of leverage safely requrres the




':r'-,f(P/E) ratros for farm real estate and for farm assets m Canada and Alberta

S ,.-1970 ro 1986 ngh P/E ra!ros, between 37 and 51 m Canada, for farm

- _:_0.4

good and farrly st.ady growth opportunmes over_the_ perrod Investors were _"'
wﬂlmg to bxd the prrce of real estate far above the earnmgs levels that

S are recovered

- s 'safe desprte bemg very low (r.e. : rent from a proper{\y berng less than
’ , m0rtgage payments) Thrs perceptron 1s borne out by the data Aggregate
- A
*'rental mcome was on average, 23% of the aggregate value of real estate

4 and it averaged 9 0% of gross farm mcome between 1970 and 1986

7 and other non-real estate farm assets. Non real estate farm assets had P/E‘ ‘_

: opportumtres for growth Table S 3 shows aggregate annual prrce to earmngs.

real e§tate sugg‘en that mvestors have felt tliat farm real estate has had

purchasrng farm real estates

-

.,v. e

. It appears that these earmngs (rent) were percerved to be relatlvely

531 Cash Flow Isswes .~ o oooloatooo

Tho quuxdrty necessary to fmance ravestment 1n far'm real estate IS._‘

more apparent 1f farm assets are vrewed as a" portfolro of farm real estate BRER
between s and 8 at the Canadran aggregate level or 1/6 to 1/9 the P/E of »
farrﬁ real eState alone (see Table 5 3) Drversrfrcatron of‘ assets to thrs':f’

rnvestor .

relatrvely lrmrted extent not only helped reduce prree rrsk to thef

(see Sectron 5 1), 1t also substantmlly mcreased the" returns per dollar'n_

nvested provxdmg the cash flow necessary to meet the cash obligatxons of e
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‘Table 53 “Price o earnmgs (P/E) ratios for aggregate Canadxan and Alberta values fmm 1970

to- l986 Dollar t_erms, nommal or real

_ earnmgs ratnos

N [ S

-

have no dlfferentxatmm xmpact on pnce

) The. P/E for farm assets is” calculated by dxv:dxng the value of farm

. '-assets by the value of gross farm mcome

- estate by the value of xmp?ted rental earnmgs

[t

0

'ab) The P/E for farm real estate is. calculated by dxvxdmg the value of farm real




. "-‘:"'j_';hmrted by cash flow to the debt whxch 'can be servrced g

- ,':-:turn over assets
S 'turnover txme a farmer s only control of how effrcxently capxtal xs used-"{,.,

: -‘-':';'_mcome., An entry level farmer faced w1th a4 long penod of txme before farm -

"‘»t_:.r'-’solvency. Althdugh rt" may have been fxnaneaally possxble to use more debtf-_'

Thxs drlemma permeates the agrxcultural sector In garly years Of'."

» s LA

. 41nvestment a young famrly aspmng to ~be full txme 0wner operators are_fi*:ﬁ'-"'

The txme needed to

'3”‘.,—-.—.—

of especral coucern for entry IeveI farmers thle low',__'-_-.-

} .fisross mcomes hxs set values or a combmatmn of the two wrll extend L

"flxes xn the abmty to rnfluence the magmtude and stablhty of -'hxs'gross_:*:‘_

o . :caiftal can be regenerated from farm gross mcome may“-vercerve thxs as af_' i

. ',-._"future bamer to growth and may choose to mvest caprtal and energres m‘.’ S

: '_’assets whxch w;ll generate more mcome. Ownershrp of farrn real estate or

L purchase of a busmess w t may become “an’ unattractnve bamer to entry-“_:'-, R

.

»-"'-'posmon ’I’hey are expandmg or" consolxdatmg farmers -»‘who‘ hav been able to;_. e



g

-

e

DU A .~ -,

consolrdatmg farmer f ces rrsks assocrated wrth both low quurdrty reserves L

and a dechmng solvency positron The comparahve advantage nf farm real
, % ,

estate mvestment rests thh the farmer later m years whose mvestments =

fmally generate large cash surplus over fanuly lrvmg costs These farmers

' '_'_": ’:ﬁver agarn be faced w1th liqurdrty problems m therr retrrement xf :

I3

they decrde to refxnance the famrly farm for the next generanon They also

¢

face an erosron of wealth 1f asset values fall or 1f they do not carefully

plan the drssolvmg of estate wrth regard 10 caprtal gams tax and transfer

L ~costs Lee et al (l980) quote hqurdatxon costs of 10% to 40% of the

ortgmal value of assefs owned prror to quuldatlon B SO ;T‘ ?

.U,

people mto agnculture by~ extendmg assrstance in forms such as mexpensrve

[

loans are often crrtrcrzed because such terms benefrt only earlrest buyers .

Cash flow and equrty advantages are soon brd mto the pnce of Iand Wxth'?._--..-'

each relaxatxon of credrt terms land prxces can be expected to nse more" "

raptdly, then assume a normal pattern (Retnsel and Remsel 1979 p 1096)

Other attempts to treat the cash flow deftcrencres of le\?eraged'

farmers m penods of dechnmg annual returns and asset values may lead ito

government presdnbed systems of output payments or prrce supports‘ Thrs,

I~

strategy xs also crmcxzed because 1t would not only "farl to ralse rates"v
‘/" .

of return after land prrces adJust b" 3

}:e

uld actually mtensrfy the cash', -

v

flow %em for entry level farmers The real problem one of quurdrty,.." S

- would be worsened because cash outflow @'x_servme land land mterest and_- RGN

TS e " \ 1-- SN

prmcxpal payments woukd mcrease relatrve to cash outflow for new owner}f

“ N . “ . .'

operators (Tweeten 1981 p 23)

také advantage of scale economxes ' Should land values‘drop, the

- Attempts by governmental agencxes to facrhtate the entry of young"v"_' N




?’Dz:, Alberta agncultural sectors are makmg adlustments to carry out.”;vrabre

However at the current tune, mdrvrduals thbm the Canadran and

;forms of agrrculture undaunted By the many barners and arded b.y 80Vernment [ RN

'programs Investors mterested m agrrculture but not wrllrng to rlsk a;'_i"""'

S e

"_cash flow crunch" are fmdxng other ways to enter and stay m farmmg

. f-ﬂ-Assrstance from famlly plays an rmportant role enabhng many mdtvrduals to\_:. :

"‘"farm ’I‘o deerease the rmpact of cash flow’,-restnctrons, xndrvrduais are

"_:usmg drfferent strategxes. 'I‘hey may farm part trme and work off the farm.;_j’}:

A:'for wages or they may forrn corporanons wrth access to both debt and equlty -

'capxtal Some forms of corporatrons may be able to stop the losses of

: ;"management and fmancmg of the famxly farm

‘ agnculture

'f'to the optrmrsts (Browm and Brown, 1984)

f'capxtal from agr:culture whxch occurs xn generatton fmancxng and 'lgfe cy_clev' S

e
. A"

~‘..._. -

be the pessrmrsts who sell out t"

It may




- Between 1970 and 1986 Canadran and Alberta farm real estate has been o
_vexhrbmng the characterrstrcs of a growth stoclt The value of farm real

‘_estate gs changed at a rate drfferent than the rate of genera1 mflatxon c

»‘-_.Land values rose quxckly m the I970‘s, stabtlrzed m 1980 and 1981 and{ﬁﬁi'fv‘-:'il' -

. have been fallmg sxnce that trme. Thrs hrstoncal pattern can be descr:bed' :

1 x ._.by a cubxc polynonnal Overall the real dollar growth rate has avéraged_f_.," s '

4 7% representmg an mcrease of real estate values of nearly 150% ‘bet(n

i l970 and 1986 Thus the rate of growth in” farm Jreal estate values has not;_f"- e

.va,

"'been constant over the seventeen years exammed in thxs study
Retums to farm estate have provxded ecOnomrc motrves for xnvestors to‘, o

j_‘.‘:partrcxpate in the land market Ownershrp of land has been prot‘ttable over BREEE

the penod f{om 1970 to . 1986 earnmg real returns to equrty that averaged;f_"_' S

"'40% Thxs rs in- contrast to real dollar--returns on equrty m chartered

.
~

;.-bank's non- chequmg,_savmgs accounts of 07% The returns on mvestment in” A
:,‘farm real estate have consxsted of both current mcome (rent), .;as -w‘ell ' as"

contnbutrons to wealth m the -aform of‘ capttal gams

— .
Ty

e . : . .

As rs typrcal of growth stocks, the annual returns to land “have been‘: |

very low Rent the annual returh to" farm real estate_ averaged only 07% of

"-farm real esta%e values, varymg m a pattern sxmrlar to that of farm real- -

On the other hand real caprtal gams returns to - land have been hrghly' "\

-.volatxl_e 'I'hese ranged from a, h:gh of 19 5% m l974 to, a l_ow‘ of "'1'1:-3,% r»n,“'"




.. ""'._?‘.;Drrces m the 1980’

.-"_:.'representatwe farm asset poartfolro;
drlute some of the effects of extreme varratrons in the prrce of land

’:flylmpact on the fmancral posmon of the farm busrness Caprtal effrcrency

j_”_and mcome profrtabrhty move ,rnversely m proportron to real estate prrces

B : the farm busmess 1f debt caprtal has been used to finance current farm land-

;purchase

jﬁ'structure of the agrrcultural sectdt Barrrers to entry are posed by lngh
':':"-?land Tflces because of rncreased _turnover perrods and cash restrrctlons
3 ':-_".-':,Hrgh values appear to favor the ’eonsolrdatron of land by estabhshed farmers
who have the potentral cash flow necessary to »fservxce debt accumulatron _ asw
."".'i_well as’ strong solvency posmons to eupport it

1 "; wealth by mvesttns m landﬂ Tlus represents a trans_ rmatron of

jealth D;_sprte the real cash flow dtff

The repercussxons of volatrle land prrces and returns have'___ been’j'f'{.]»'__;"_

"'reahzed in: several drfferent types of rrsk Th,e_unpredrctabrluy of pnces' i

'_has posed a rrsk to holdxng both a smgle, farm real estate asset and a’»_-' A

.However, farm land mvestors may_:.-_..j‘d._,::....:_._v .

S _;',drversrfy the srngle asset mto a more balanced rnvestmemt paertfolro andf_'__.r:

.'Uncertamty m the magmtude of mcome returns to farm land OWnershxp has an, ‘_Q;

(3

_'ﬁ while solvency is’ proportronal Hrgh land values restnct the quurdxty of

The'_', nfluenCes of farm land pnces are also lrkely to be seem rn the_.' ;

[

P

':;f re accumulatmg j, e

: ncome : "nto

1cultres that ar“ '-e-xperr nced by



' The banner ery raxsed by Mel‘ichar (l979) that agnculture rs doomed to-»

\..v».__;._ W

E o estate guarantees a Iow annual return they can contro*l of the proportxons.f]-"

low rates of a?nnal retum need not be the epxtaph of the farm rndustry If

fafmers recogmze that although use of thexr camtal to purchase farm real;"':.

B of thexr mvestment portfolms that are &omrmtted to thrs asset By varymg DO

Tos aggnegatxon or data specxfxcat,lon encountered m thxs §tudy Aggregatron of_.

4 natxonal data mto an agrrcultural balance sheet wrred som" heroxc‘

assumptxons Data specxfxca;tron would have been 1mproved rf Satrstrcs'

‘___—.—'-

' Canada series were avaxlable ftfr the value of 1mprovements m agrrculture " o

B - .

vl e

the composmon of thxs portfoho they\can regulate QL general levels of;‘

mcome exnected Farmers do not have to face Mehchars sentence helplessly P

value of agrxcultural rental mcome In addmon returns and expenses may B

Thrs conclusron ' can he made noththstandmg the problems of exther D

.. have been attnbut&d o the wrong;year srnee there is no one date durmg the"" I

._,,

o .,‘

[)
- ;

overt:me e Sl e N

:3_5_‘ et . N . . R (

results reported on 'Amencan land values by Melxchar (1979) and thrs

Canadxan study may be of mterest The two studxes /are desrgned xdentxcally
s

and would thus pmvxde an useful base for the companson of forces shapmg

¢ )

‘“ - year wlg/a farm fmancral snapshot of values for all aZsets and habrlrtxes_"‘ w
A . '-:reported by Statrstxcs Canada Unaccountable observatronal error ‘may :
haVe beetl mtroduced at any nme by after the fact revrsxons to the data":'
‘senes made by Statrstxcs Canada, by the serres bemg mxtrally collected‘..‘ B

for dxvergent purposes, or by demographrc changes in the sample populatron!?: o

To further the work presented m thns thesrs a comparrson of the'ﬁ'




_‘_:-’farmla)nd values m Canada and the US .as well as -makmg p0351ble an‘

: ;.overvxew of -the dynamxcs of the pnce behavmr Ef farmlaad values m North

o Amenca R
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APPENDIX 13 .Y

" WORKING VARIABLES; DEFINITIONS"AND ASSUMPTIONS

1. Years of study The txme span 1970 through 1986 was chosen was because

1969 was the frrst year that senes F (other assets) and serres K (new

' ‘mvestment) were reported In addmon, t8 mmrmlze the mfluence of S :

‘ Lotve

techmcal change on growth a recent tlme span was chdsen @

2 Land Land only values reported in- Statxstrcs Canada data represent 61 2%_ .

of the land and buxldmgs total in: l970 Tlus frgure rrses to 68 9% by 1984

’l'hese values are 1mputed by Statxstrcs Canada because the ongmal data ‘

senes is collected as an aggregate value of land and buxldmgs Smce"

"', ‘..‘. = .

values f'or Newfoundland were not 1ncluded m the Canadxan frgures prror to B

1976 they have been subtracted from the 1976 1986 senes m order to'v '

“ip

Ve

‘ mammm consrstency throughout the senes The land to burldmgs ratlo 1s‘_‘ e .

"'Farm Net Income Reference J-'Iandbook" in the"'Value of Farm Capxtal" tables

- developed by Statrstrcs Canada usmg a value per acre survey ‘to determme"l.. ;

the land values and census xntercensal extrapolatlon for total land and'- ’

burldmg values
e r

“

3. ’AL‘-and' and' buildin'gs Value data for tl:us varrable are found m bOth ;

Statxstrcs Canada Cat. No 21 603E whrch superseded 21 -202 in 1986 and the y

: Smce values from Newfoundland were not xncluded -m the Canadran serres _f';‘i‘
pnor to- 1976, they were subtracted from - the 1976 1986 senes in order to
mamtam consrstency w1thm the serxes Canadran farm real estate s - defmed

: as land and buxldmgs located on at least one’ acre and generatmg at least

e
. ' R




f'-$25° asncultm'al stoss sales The values are a December estxmate of present : o

[

- market value based on a per acre mdex estabhsheﬂ for each census year

It was declded to analyze farm real estate values m the study rather

T ‘f‘x u‘ . srmply examme farm land values Thrs ‘was because of sp&l‘rcauon

PR NER
U

-dlstmguxshmg between .:i," ;

.';SF,udy., L

QA‘ -

I

B ._problems for two varrables whrch would render land a: poor chorce for study

"Rent 1s expressed m the Statlﬁucs Canada data as a return to burldmgs and

L

.

Qon the basrs of land and 'bulldtngs Therefore, the drffxculty of

 were conStdered -to 'farm real estate a more reltable vanable vin, the T

,}1 . .':'_: . . L
. /.

. 4 Machmery and VehrcIes Data are found tn Statrstrcs Canada Cat No. 21-

"d "Farm Net Income Handbook" Thxs category mcludes 1mplements

”141 x) e

«machmery, motor trucks and automobrles. Thrs 1s a June 3 estunate of value
Newfoundland values are subtracted from the serles for l976 1986 m order to

mi

s malntarn consrstency The machinery and equlpment mventones are esttmates

o ‘based on census data therr value lS based on the current years market

‘_g’value. ’l‘he market value reflects what a machme of comparable age and

/ _condx on."wo-uld brmg at an auctron sale. It as, therefore, a replacement

""-_land, ra?her than land In afddmon “the value of land is’ an estxmate made




-

calculated by Staﬁ’strcs Canada from the current years average value for

, ”'-hvestock

S e,

.‘-6; Other Assets These were found xn the Farm Credxt Corporatron (FCC) .

/

i ‘4 |

to 1986 rn order to make the senes consxstent ‘The estunate of mventones-: o

e : °y

1s oased on census data and mtracensal surveys whrle the value "is" R ‘

'.__.‘_-Statxstrcs serxes "Average Assets anbtlmes and Net Worth After Loan per'

','-Farm Unrt" Other assets are compnsed of farmers current and monetary ’

assets Thrs rncludes stocks bonds crop stocks marketrng board quota,’

supply mventones and a small percentage of mtermednate and long term non-"_

' § _farm assets Although FCC began lqndmg in- 1959 the publrshed data are

‘avarlable for only 1970 to 1986 The data are pubhshed m the form of per '

’
v

'_farm averages. To derlve an. aggregate estrmate for Canada, the FCC average .

<

- ';_for other asSets was mumphed by the number of farms m Canada (excludmg : ’
’farms ln Newfoundland) The number of farms 1s publrshed every frve years '
wnth census year -' In mterven‘mg years a lmear extrapolanon was used to

»_estxmate farm numbers ’l‘he number of farms in Alberta 1s also estrmated

B usmg a lrnear *extrapolatron between census - years

’-'7"-Total‘Assets T‘he' um of land and burldmg values machmery valueS‘

e

.llvestock and values for other current and monetary assets for“ each year m :

) current dollars T E SRR :. e e

8. Lrabrlmes These are comprrsed of Farm Debt found in Stanstxcs Canada

-‘_c No 21 603E<

21-;02 and Zl 202P rn a table entltled "Farm Debt

' '._Outstandmg as of December 31, »Classxfred by Lender and by Provxnce g Thxs‘

\

:-senes 1s comprled by Statxstlcs Canada from pu.blxcatrons of the Bank of

;Canada the Farm Crednt Corpoxatron Provrncral government lendmg agencxes,»'. L

W T

137



o the annual reports of fmancral mstatutxons operatxng m Canada ‘and from?

e

' consrderably drf,ferent than 1985 frgures The provasronal estrmates may beo

B

o "Improvements" \vas dmded b{r the

Statrstrcs Canada farm surveys Lrabrlmes are based on fourth quarter or"»-i.-“

S
L

flscal Year end flSures (March 31 for governments) whxch are assumed to bev'-: S

representatrve of December 3l ot‘ the prevrous— calendar year The 1986 value

T wy,ll not be publrshed untrl mrd December, 1987 ’I‘he value for 1986 ‘was

provrsxonally esumated for Canada as. bemg $22 700 000 and for Alberta as L

$5 350 000 based on phone rnformatxon wrth the Farm Income Branch of_ﬁ' e

P

$tatrst1cs Canada in Ottawa whrch suggested that 1986 frgures were not '

at -
found to over estrmate total lxabrlmes

e pnige dan o

.‘b‘

9 Owners Equxty or. Net Worth Calculated stnctly oh the basxs of the

el

accountmg prmcx‘ple A ‘& L + E where A 1s assets L is llabrlxties and T B

ﬂt.,

Wners eq:g.r"t"y Owners equrty on an aggregate level 1s thus found by

& - . .

-

11 New Investment Thrs' .'ated from a serres publxshed by the Farm'.";';-.v"":'

Credrt Corporatxon (FCC) C ,Stattsttcs. The senes "Improvements” tn thei':f
table "FCA loans approved by purpose of loan rncludes the value of new'.

buxldmgs, breakmg and levelxng lang rmgatxon and drarnage systems. To{‘:'__’_ o

convertg)the aggregate FCC value mto a per unrt value. the ﬂalue of};g_._v

"Number of farm 'unrts' for each : year iof"f

1979 to 1986 daﬁ and by the‘" "Number of borrowers“ for data from 1970 to




',.

1978 from the table "FCA loaps approved by type of farm enterprrse The

ST

v
L D 4

v for mvestment because a comparable serres for Alberta was not pubhshed

o ',Thus calculauon was therefore of [($FCC tmprovements/number FCC umts) *.

number farms’ Statrstrcs Canada] S [ o R

12 Deprecranon Thls senes can be found Ain Statrstrcs Canada Farm Net

Income Handbook tables of "Farm Operatmg Expenses and Depremanon o
Charges" The Newfoundland frgures for the years from I976 to 1986 were',':.

excluded m ‘order to marntam conmstency m the ,data 'I'he deprecmtron cost'

.

" used m a year For farm burldmgs the deprecxatxon estrmate 1s based on S

burldmg yalues calculated as a res:dual from {a 'to bu_rldln_g _ratro's;' .

(descrrbed earlrer under land values)

N i :

y o
i)‘.

average value of 1mprovements thus denved was then multrphed by the number'- i
s m Canada (excludmg Newfoundland) to arrrve a' a Canadran'

. R
: estxmate None of the Natrona\l\ Accounts Statxstrcs Canada serxes -were. used' o

1s des:gned to, reflect the declmmg value of farm buxldmgs and machrnery;

39

3 “l}’ Change m vaestock and Crop Inventorles Found in a senes entrtled ;__'

Sl
E "Net Farm Income pubhshed in Staustrcs Canada Cat No 21- 603E and m the
. ’o i .

"Farm Net Income Handbook" The mven’torres xnclude whea,t oats, barley,‘

‘flaxseed rapeseed soybeans corn potatoes, tobacco..cattle calves

The physncal change in’ mventones are pnced by Statlstrcs Canada at ‘a

weng_y__hted or- annual -average _p.nce.__»..

"'l;

3 l4 Year End Crop Stocks ’l‘hese -are unpubhshed Statxstrcs Canada values

-

for year end Crop stocks from 1970 to l986 In Alberta the crops mclude__ i

hogs sheep and lambs (adJusted to reflect end of year mventory levels) L



wo

rncluded m two serres the FCC "Other Assets senes and the Statxsttcs_,'-"

5

= nature of crop mventorles anrmg the year S .-"; S

causes q.f varlanon in farm asset values Thrs agjustment must be" made};v”

The process of 1solatxng pure pnce mduced vanauons m farm 'asset ""values‘

wheat oats barleth rye frax,.canola., and potatoes At the Canadrgt'{_
level addmonal crops lncllh.. ,Jar;e tobacvco corn and soybeans Thxs.."" o

serres was used as part of an adJustmeut to the "Change m Other Assets and’

anbrhtres " senes whrch was performed tn order ‘to avord double countmg"*

crop mventones in ‘the estunatron of“I:Iet Investment ’Crop.-st'ocks ‘were”" e

Canada sene's "Change m Ltvestock and Crop Inventones both of whxch were: j‘

used -in the calculatxon of Net Investment The adjustment is descnbed belowt._ .

15 Annual Change in Other Assets and Lrabthttes Tlus" " p’rrmartly S
represents the annual change in. the valgaes of current (”other") assets and"__“"{'ﬂi_
' \ltabrlmes However because bf the double countmg of crop xnventones'_’f PRI

outlmed above (Al 14), the annual change rn value o£ year end crop"‘;_’

mventomes was. subtracted from thrs series. Thrs adjustment assumes that--_-'_'__

,crop mventones scan be consxstently 1dent1fred as’ a drscreet senes -In.fﬂ;

practrce thrs rs not the case due to the large and raprdly fluctuatmg_f

N U , S . . X H P
N . . L . . o L Te

T

:16r" Net Investment Conceptually, the net mvestment adjustment to net

‘.

worth attempts to 1solate pure pnce changes (capttal ga.ms) from other

srnce m addmon to ' pnce changes, the value of farrn assets

respond tq changes m rnflatront annual caprtal rmprovements. deprectatron, S
A . -

changes in Capxtal or current mven‘torres, and/or changes m total debt:f"

hanges ‘m each_; :

mVOIVes Subtracttng (or addrng) the vflue of _annual f"



LRy ."_extraneous varrable s contnbutxo

'\.'r

varnable hsted above back out of changes calculated 1n .annual ‘net WQIl-h-"

f~Net mvestment ‘is composed of the current years new 1n'Vestment- blus_..‘_.'

,deprecxatxon mmus 1nv§p ".ry changes mxnus changes in, the outstandmg o

current asset and’- lLabmty. pos 1on"‘5 _'l‘hrs process effectlvely cancels each_,.” i

;
’

._leavmg Capltal gams the only vanable mfluencmgz' values (On_l.y_ -_T-ab_le'-‘: e

_ R 4
. ‘ "-AZI and Flgure 41 are deflated by the average"’ CPI)

b o
B

"“"-;17 Nommal Capltal Gaxns ’I‘he calculatlon of nommal capxtal gams 1s

D e L

: descnbed above (Al 16) ln essence, they are annual changes m net worthl L

mmus annual changes m net mvestment expressed m current dollar terms

L

~ -

Inflatron Index Indexrng was based onuthe CPI found in StatlStICS"l

r.

Canada Cat. No 62 001 The pementage" annual change is’ calculated from"-_.

balance sheet models 1s the uﬁe of a December 31 balance sheet in Canada |

""'_better mcnded thh Canadran farm data. a December estrmate for the value
' "»of Can,adx.an l‘arm real estate, mventory of lwestock and estrmates of

B '-m&"mrés
Lo '?"1

;to vanatrons in’ farm asset values,v'-f"‘-m

i RPN
;_d%x the tth year In 'he"

J:I,“f'rather than a ﬁanuary l balance sheet A December 31 balance sheet date"’




- :‘.'\‘. o

't::_..
REETa

l(eal Caprtal Gam of Farm~ Assetsi Calcﬁlated hy ad;ustmg nommal

fcaprtal gam‘s mto real dollar terms In the CMF method thrs xs done by

h,subtractxng fhe real dollar value of net mvestment from the real dollar

- : o\
value of net worth The Melxchar meth.pd calculates normnal caprtal gams

v_(the nommal values of net worth mmns net mvestment), . and adds 1t to the

’lannual change m the purchas}ng pewer or ‘net worth (Al 20) 7
' 22 Nommal Caprtal Gams on Farm Real lEstate Calculated by subtractmg ‘ " o ‘}j-‘i
,'-:v“the nommal value of farm real estate at the begmmng of ,the year t‘rom 1ts ‘ v
‘-“.value at the end of the year '_ _"': - , g | o
. , . . '» . : tk
,,23 Real Capxtal Gams on Farm Real Estate Calculzlted by\subtractmg the
; o rf" B 3' -

. constant dollar value of farm {eal estate *at the begrnnmg of the year from-- _“—:;?' o

','-rts value at the end of the year SR L k-] ‘

24 Net Farm lncome Found in the Statnstrcs Canada senes 'Agrrcultural‘v

Y

"l--;Economrc Statrstrcs Cat No 21 6031-: Net Farm Income tables for 1970--'_1

1986. 'I'hrs wasa adJusted to ex,clude Newfoundland data for the perrod from.:,- c
"4_1976 to 1986 These senes'are 'compnsed of December estxmates of cash_’:

recerpts plus -fncome in krnd plus supplementary "';jayments _plus the value of?‘

.o

B mventory payments xnus vop_ tmg and ".deprecxatxon charg:_', '

- _v::rmportant lrmrtatrons to these senes Fant net “farm mcome is assoc:atedi "

. ‘wrth the sale of agrrcultural :productsﬂ It; ;s not . mdxcatwe of cash‘ flow ‘1




- -

K

by

v' .

-r the sector or to the farmer smce rncome from the sale of fann caprtal xs

s e

onsrdered rnvestment mcome and has therefore not been mcludegl rn net farm."_' S

rncome Other rneomes such as nonfarm wages and salarres rental or pensron" }

e

busmess statement Thrs means that mtraprovmc:al sales \and purchase

mcomes are also not mcluded in” net farm mcome Secondl'y. the Canadran net

farm 1nr'ome serxes was mrttally denved as part of an mterprovmcral

transactrons -are - not 1ncluded by Statrstrcs Canada smce they essentrally

canceled each other out wrthrn the provﬁrcral ledger However by not-

'trustr‘compames The Canadran values hav_e-’-been- ad'jus_te'd ,‘.t‘o.»j"e'_xclu'-de%'v"

S Ne'wfo_undland.:;_“

27 Imputed Return to Management Calculated by multxplymg gross mcome by

" mcludmg these mtrafarm transactrons the volume of sales and purchases
not fully represented

e ,

K4

'25' : Interest 'on Debt Found m the Statrstrcs Canada serres "Farm Operatmg; P

. e

Expenses and Deprec:anon Charges from Cat No 21--6031-: Thrs 1s an L

A
y

estrmatlon, comprled by, Statrstrcs Canada, from chartered banks, federal and \

-

provmcral lendrng agencres, the FCC credrt unrons rnsur_ance,'_ loan ’and ne

Newfoundland values - g

26 Gross Farm Income Found in the Statrstrcs Canada ‘series . "Agricu‘lture- B

Economrc Statrstrcs Cat No 21 603E Gross mcome is composed of cash
recerpts plus mcome in krnd plus supplementary payments plus the value of

mventory changes The Canadran values have been adjusted to exclude

e

'. LR

5% (0 05) Thrs multrplner for estrmatmg renumeratton for management

followed a- precedent for 1ts use set by Brmkman and Clark (1985)




- ._“\‘{
'_‘:ﬁ 28 Imputed Return to(*rators Labor Based on a monthly."l-hred Labor ,:'jf.: O

Wage JStatrsuCS Canada serres where 1940 1976 data rs found rn Cat No '21‘-_-

003b and 1977 1986 data 1s found rn Cat No 21 002 The wage used rs the"_‘ -, L
January (pr' 19'7 or l"ebruary (post 1977), no board monthly wage whrch 18
then multrplred by 12 to reflect the wage earned from a full year of hrred-__'

servrce Thrs 1s a very conservatxve est,rmatxon ol’ hured farm labor._'.f.f_-‘»

Bt

: renumeratsbn it means that the l986 Canadran darly wage fOr operator s.-.""-;' .

labor 1s $46 04

-

”29 Actual Return to Owners Equrty (ROE) Calculated by subtractrng unputed 5 {'1'_-1-'

e returns to management (ROM) and xmputed returns to operators lab \r (ROI)

from net farm mco:ne 2

3(')'-.: Actual Rem&g@g;?roductron Assets (ROA) Calculated by addrng mterest
c el

- on debt to net farm rncome and subtractmg the va}ue of 1mputed returns to
. ,._“ . o _ .
management and unputed returns to operators labor

'.'7

2;q'é'l Imputed Farm Rent Calculated by extrapolatmg an, average gross farm'_:'f."..

N rgnt per acre leased to a rental value for every acre farmed Imputed farm

rent represents tne annual return Wluch accrues to the owner 10f farm land"'?',' c e
for the use of the producttve servrpes of the land Itnputed rent estxmates-‘ﬁ-_,

thegreturns to the landlordf l‘or use of hrs land whether or not xt 13 pard by s

a tenant or, _ m essence, by the ownerfoperator hxmself



9

the table entrtled "Farm Operaqngﬂﬁxb;‘& and Deprecratton Charges

B é vrc

Although the gross rent rs reported as an exqense, rent can be expressed as

R

an rtem of mcome for the owner Gross rent xncludes mcome from rental of‘.'_". n
land and burldrngs whether it was pard on a cash or a share basas The,:’f.' L

calculatron of lmputed rent begms by convertrng gross farrn rent rnto an.'

o average gross farm rent by drvrdrng annual gross farm rent by the number of'_.'"

- J L >

acres rented Imputed farm rent 1s the product of thxs average gross farm?'« ;

3 rent and the total area farmed (m Canada or Alberta)

‘ Both serres number of aCres -rented and number of acres farmed are: '
found for census years m"‘Census Canada 1986 Agrrculture" $Cat No 96-"'."”“
'102 m table 3l entrtled "Other Selected Farm Data 1971 1976 1981 f‘_'

1986" Annual data for these two serres “was calculated usrng a hnear c

w o

, extrapolauon between census years It was suggested m a phone conversatron

el

.f . wrth Statrstrcs Canada in’ Ottawa that the senes reported rn the Alberta
1981 cen’sus for number of acres rented and total acres farmed were each:f:',}‘}.

| underestrmated by 2 000 000 acres Smce thrs error has not been corrected,'.

m a Statrstrcs Canada publrshed serres xt was notqconsrdered If there 1s i

a- bras in, the data,ltt would affect both annual and economrc estrmates of e

retums to farm real estate and the prrce/ earnrngs ratros for Alberta from-‘j"

L
1977 to 1985

y

32 Returt{ to Farm Assets The returns shown .are. the nomrnal dollar and real

dollar rates of caprtal gam m aggregate values of farm assets annual:f,, o

v.‘b 1y

return when both aggregate caprtal gams and annual mcomes are consrdered o

as an annualtzed mcome stream SRR : :

ca et

' } returns from owmng farm assets (gross farm mcome) and expected rates of"':."_;f :



o calculated by addmg 1nterest on debt to 8ross farm mcome and then-b. s

e) Rate of expected nommal return 'to farm assets xs the sum of the-f,':'

a) Rate of nomrnal capltal gann on farm assets

1"_0 net ’worth and net .-mvestment) by the begrnmng of the year value : of '

total farm assets.; S

.'; . b) Rate ef real caprtal gatn on farm assets is’ calcqlated by drvrdmg,_.‘,

= total farm assets

d) Rate of real annual return to farm assets rs calculated by-"-'t

adjustmg nominal annual returns to farm assets by the CPI

rate of nomrnal caprtal garn m farm asset values and the rate of{";;

o return

1s calculated by'
% -
drvrdmg-'_‘ nommal caprfal garns on farm assets ‘(the dxfference between. :"

.,”.- ie

r:

real capxtal gams on farm assets (the real doll’ar drfference between”,'_'}-

net worth and net mvestment) by the begmnrng bf the year value of

.

) Rate of nommal annual“d return to”}m assets for the owner ;is'

s . :».,.

e

subtractmg returns for labor and management The resultmg term 1s‘;L'

then drvrded by the begrnnmg of the year value of total farm assets

nommal annual return AT L

of leal capxtal gam m farm asset values and the rate of real annual,




o ) Rate /of) nommal capl‘tai éarn on farm real estate
d‘ﬁ/rdmg nomrnal caprtal gams from farm real estate (the normnal

»\ PR

dollar value at the end of the year mm the value at"the begrnnmg of

. ', PR 3
. tﬁe year) by the begrnnrng of .the year nomrnal value of farm real
e estate U o 0 '

- A

4 W ':""-.b") Rate of real caprtal gam on farm real estate rs calculated by
» tldrvrdmg the real caprtal garns fr;om farm real estate (the real dollar

value at the end of the year mrnus the value at the begmnmg of the

year) by the begmnmg of the real dollar value of farm real estate

'l

: . _c) Rate of nommal annualrreturn to farm real estate 1s the nommal
vvalue rental rncome drvrded hy the value of farm real estate Both

_‘.'fvarrables are found in Statrstrcs Canada Cat No 2l 603E

e i’]
‘

caood) Rate of real annual rerum to farm real estate 1s the value of

iy

= rental rncome drvrded by the value of farm real estate expressed in . .- e

real dollar terms 3
e)’ Rate of 1mputed nommal return to farm real estate 1s the sum of
A 'the rate “of nommal caprtal gam in: farm real estate values and the
'rate of nommal annual return to farm real estate ownershrp o

’ 3

) Rate of rmputed real return to farm real estate 1s 1the.sum of the ' :

‘,'.

‘ ‘rate of real of caprtal garn in’ farm real estate values and the rate of

real annual return



: 34 Growth Rates The three measures used i_o. estrmate growth m the farm

sector were growth m%farm real estate values growth m the value of.l"f

S equrty m farm assets and growth u\ the value of farm assets 'I‘he growth

w,»_rates are&all calculated frorn aggr[egate nomrnal and real dollar values of;.:."" o
P _":Canadran and Alberta data I o e :7.3_ NG

R aﬁ)‘z' Growth m real estate values 1s the annual change m real estate Y

AU :value calculated by‘ [(end of year value/begmmns of year value) ]

:,b)_ Growth in equrty values rs calcuIated by subtragtmg annual
gassresate Values of total %rm lxabrlmes t‘rom annual aggregate values-f-:.; 3
- of total farm assets Growth in- eqmty s the annual chanse cwlfzulated e

[(end of year value/ begmmng of year value) - l]

) Growth"“in"‘farm- "asset '~values a measure of caprtal gam in- farm
B "aSSet values, is calculated by subtractrng net mvestment from annual.“

'-.j,changes m owners equrty (le net worth) of farm assets T S

; .,d) CMF and Melxchar methods of calculatmg real caprtal gam m farm L : .

"'-”_;_'--asset values drffer xn a- mrnor technxcahty of (‘xscountmg dollar"“'

SRSTEE -_‘values by the' CPI These two methods are drscussed in Chapter 3

;e

35 Solvency The abrlrty of e busmess to meet 1ts long term fmancral L
"'.:-“"obhganons is measured “3"18 the followmg flnancral‘ratros

[ RN - L
Sl _\. .

".' a) Caprtal rano .. assets/ debt Tlus measures the amount of assets o

l{; avaxlable to cover total debts._;.

R b) Leverage ratlo = debt/ equny - "I‘hrs measure&“xhe proportlon gf
L 'ﬁ‘ . E

L ownerslup controlled b’ the °“"‘°’ ”‘d le"dd




' o

e

proportlon of assets ow%ed by the owner

- 36 Caprtal effxc:enc'y The effrcxency wrth whxch capxtal generates annual'-“_“ g

‘ mcome is . measured xn the followmg fmancral ratlos.

a) Turnover = assets/ Gross Farm Income (GFI) Thrs is the number of', =

: P oduced on the farm

o assets

- _37 Profrtabrhty Measures the profxtabxlxty of annual mcome mlatxve to'

l | : f,f )

c) An alternate form of ROE is expressed as ROA NF; + mterest - Rol '-f'j o

d) Bank rate 'I‘he mterest on :

v

mvestment The followmg ratxos measure dxfferent aspects pf profttabrhty

a) Return on assets (ROA) = Net Fa,rm Income (NFI)/ assets ROA measuret

the net earmngs of both owner and lender 1n relatron to the totalf

caprtal mvested m the busmess k

'\ b) Return on equrty (ROE) = NF‘I + mterest / assets T‘his_zi.s‘. an

earnmgs measurement of the return 0" owner/ operator -

- Ro / assets The latter form measures the return to owner .

’-v.\.

Loy

| mgs Vis. the typrgai : ,_m’terest-, rate ";oil’:

,non chequmg,, avmgs depos:ts p

chartered banks ’I‘he data serxes are found m FCC Statistics, table of L

"Cans‘d:an bond yrelds and other mtereSt rates FCC complles thel

c) Equrty ratxo - equxty[ assets The equrty ratto meas'ures:-.the._

years needed to turnover the prrce of assets one tune wrth mcome R

b) Scale - GFI/‘assets ’I’he amount of money earned per dollar of

osted m the 5 largest Canadian:f.'-"



o '-_.,"‘..-__'f-‘percentage is- not mfluenced*.drfferentrally by real or nommal dollars Th

"f‘v'_w.,dmds,ng the value of farmlandl'by the,»value“ o farm_ real estate,

:'_f}::”'contents of athxs: senesi' from theQ Bank ol’ Canada Revle\v Thxs' mterest

..“ . = '.-

B rate ‘s complxed from the "typlcal" rates lrsted by the:: fwe largest

: ,*1.«-‘ .

\Canadran chartered banks for non-cheqmng savmgs deposxts. It was used

" ‘f"in tlus study as an example of - a r’easonable return whxch could have
‘ ‘, S
market

N2
K

T beop expected from mvestment of ’equxty capxtal m the monéy

‘of change m the CPI from the Chartered Bank rate -}fi; »f’ e r

o » ) Return to lender (ROL) = Interest pard on debt/ lxabxlmes ’l‘hts ;

Rr: measures the profxts made by the lenders of busmess loans

38 Pnce to earmngs (P/E) ratxos for aggregate Canadxan and Alberta values
from 1970 to 1986 Dollar terms nommal or real have no dﬂ'ferentratmg

5 4 e
1mpact on pnce earnmgs ratlos

S .,"39 Wexghtmg Ratxos The ratxos reflect the percentage of tot. ,"_ffarm assets

"v'i';'that Wthh 1s composed ‘of exther farm land or farm real estate. Thls

/

=
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- 4. lv" --VP,o’l'ynbmia'l Regressxons

_'42 Calculatnon of Functxonal Form

4 3 Hlstqncal Farm Real Estate Values De,scrxbed by a Cubxc Model

ag*,




BN

"-Ia”;‘_‘ Mathemat:cal fox:fﬁ. y‘ =- '-4()2()27'1 +-96LW4

. a Mathemancal form. y.

b Lotus 123 Stat1st1cal Analyms

| WRrOLYNOMIAL REGRESSONS. . . 7'

1 LINEARPOLYNOMIALRE RESSION e g

”". 2777283 24 42916148, R

. where‘ y = farm rea.l estate values -
' X = nme fn years for the penod from 1970 to 1986

f) Lotus 123 Statxstxcal Analysxs

S Constant 42916148 S

o Std Err of - Y l-:st . :.' }4358563 '
~ R.Squared. ', N 2053 T
. " No. of- Observatxons L 18 R )
;Degrees ot‘ freedom R "-1'6,- . ,«: NI

7 X Coefficient. . 2777283 .
" Std Err of »Coef 652325
K2 QUADRATIC POLYNOMIAIZ REGRQZSSION/ -_-,_‘: "

where y - value of farm real estaté’

¥ T

‘ -‘«“ Constant ”24690920 ° T
. istd Errof Y Bst 10418347 LR
R Squared . v o P 077 e
... 2% No.'of Observanons £ ;-18 T
RN ;Degrees of Freedom 15

UK Coefficient 9 11743
o ,-_'Std Err. of Coef' 05248 5
7 X2 Coefficient -402027 ’ . o

. Std-Err of Coef.. 102476

BRI

3 cumc, POLYNOMIAL Rl 'ESSION

--81790 x3 + 1683626 x

L "-,Mathemancal form. ¥ -4169927‘ .,, 41376146-




where y - value of farm real estate '
' x = tlm&m~years for the penod from 1970 to. 1986

~:.»

b Lotus 123 Staustxcal Analys,s }..{-" L

Caizte46
’ 4035179 e A

"No, ¢ "'bbsg%tjé’ns et j,18_~g - S C .
Degrees“of“ Freédom ' 14

| X Coefficient -4'16:9927'_7 e
/Std Err of Coef 1642448_ LR, o TR RN

x’- Cosfficient desses

Std Err of qufv 228388' . - R

B X-3 Coe_ffxc‘lent : » -,81-790 S
- Std Err of Coef.. .. 8820 - s



CALCULATION OF FUNCTIONAL FORMS

ble A4l A workmg table showmg the calpulatron of ltnear, quadratxc ang cubxc i
lynomral regressrons for farm ‘aggregate Canadran -real estate values versus ume All'{'-:.
lues are reported m constant dollar terms and m ('000) of dollars R SEPR:

‘D:.

D e

Landf(;lm’ Year Year codeax® X(O®xGOX® L owle® mgmtlc‘u;mr'

G F T ATBI00A . 4007908 61247996 -
ct O BA o 4B300ET8 . SEOSASQ. MO5219.° oo
LI IRREE 1 B mmm 59579344
CosEsa o e TeeSSta 3513«19_‘--:‘-%‘:.:_‘“.~
: S TR m naazus mnm;ﬁl_'._ e T

-4mw41m'~r
4@&74mjy-
40508797 1972 .
44914834 1973
:www”wmﬁT
67438420 978
70725411 1877 L
TS vieTe -
98440394 - 1880 T 1 T @ o
OB587548 - 1981 . L2 o144 T8
. C 1884 5 s BT
68187314 L 1985 0 .0 160 256 - 4088
BOTSO73T 1886 .. 17 . - 289 . 4918 -

O 0 M@ R
—

8
8

76243581 -
8 8178108 . -
. gASTS388 . -

_ a) Land and bmldmgs The value of farm real estate :
o 121 603E It has been converted to: gal dollar values in ;lus ser

bund in Statistics Candda . -

b), Year code. The mdependent vanable m the regress:on analysxs xs txme.i
-years ln order. to.. snmplrfy the codmg for the regressxon, ‘yedrs' with’ .4 code .of
12,35 egc here used to represent the: "year by 'year. . annual . data mstead -of . tl\exr
calander year - numbers “For _ the . hxgher degree” pplynomrals, trme is squared and ‘-cubed
_ ‘(as represented in the second and th:rd columns of : T

-'e) Cubxc. By pluggmg the x, ,2, and x (m" o'ded form) mto the functxonal form
- defived - by regressmn ‘analysis’ (reported on the prevrous page). the values fOr ther'

"cubxe f unctton can be cal’ulated




s l_'4_.'3ZHISToR1¢AL%jA&l%REAyESTA;ri?vA_LtJES.‘bES’CRIBEn‘BY A\‘CUBK; MODF?

e e . S R o R
el R oo PR . . _‘° (R

. . ot u .4~ i iy
It appears from both a statrstxcal and vrsual analysrs’ that axb&brc
model best describes the trend m farm real estate values between : 1970 and

\wl; . '

1986 Use of the cublc form unplrcrtly assumes that growth m fa.rm real

: ’estate values 1s quadratrc m form and that the ra(e of grOWth r,n farm real’ i :

'?7estate values 1s lmear and thus’_ ot‘congtant over trme The ’cubrc &rm may g

The trme penod over whlch growth in values of farrf; real estate are A
"observed rs crrtxcal to the mVestors perceptron of value Wlth each

: ‘-'_addrtronal polynomxal order the degrees of freedom m the calculatron oft .

\,_

vgrow.th decrease When thére are less.than 20 observatxons m the regressron, -

s ."\n.. IR

'fthe conclusron xs sensmve to each f/ears value End values and begmmng

g '_values are also hkely td mfluence the ca”lculated growth rates It would o
“‘_therefore be unlrkely that an mvestor would feel confrdent enough ab0ut the' Lo

‘ sxgmt‘rcance of the cubrq fotm to mcorporate 1t rnto hrs future plans

vHowever from the fxt of each functronal l'orm shown m Frgure A4l 1t 1s‘,,<_ i

also obvxous that nexther a lmear nor quadratrc model could have so«i.;ﬁ‘f-",;" ol
S VN 0 e _'._.v:: v .
. 'adequately descnbes land values in the mrd and late 1980‘5 bas‘ed on the PRI !

-

= ;‘vgrowth m farm real estate between 1969 and 1986

The fxrst derg'atrve of Equatxon 41 srves the hrstonc growth rate as

',',_'estxmated by the model thrs can be compared to the actual growth rate

‘I‘he actual growth rate shown Qr Frgure 43 was calcgﬁgd by takmg the

_“l ! ., - '- K " . . "..’ K ".‘.‘ - '




POLYNOMIAL REGRESSION$

Oonodton Furm Real Estcto

‘ T - l - l = o ',l,"..:‘l : u.‘i g l. - T ..‘l - ;.7“;» 7 -
L 1970 1971 1972 1973 1974 1975 1975 1977 1978 1979 1980 1931 1982 1953 1984 1935 1985

y-"ﬂxe best fit s prpvxded by - the cub;c form
in ,cbnstant (1981)_:- dollar- -tefms; The "




L _:.“Tend of the prevmus year

o vl
ﬁrst denvatrve of the functronal form except that 1t nges a serLes of /
) snapshots on. a segment by»segment basxs rather than a estrmate for the ’; '

R, faf L :v‘v
er_rod; o B ﬁ
Such compar:son yrelds fxve sxmllarmes and only one epprecrable
‘ dtfference These 1nclude ” oL .‘,3?: Lo K
l)The mmmium real value/ for farm real{'estate was m 1‘970 (the
- functions’ . slope .= 0) Thxs concluded several years oﬂ negatrve growth MUY
‘in- the late 1960’ - : : Sy A SR R

'2)The axxmum real value for farm real eState was Ans 1981 (the : \
- functlons slope - _- 0).: Thrs heralded the /declme~ }n land values seen in - :
the e’arly 1980’ ' _ : , R ;\.‘ S

f-"3)Cap1tal gams (re posmve growth 'thh the* t'unctron havmg a slope

AR ‘/,{'vgreater than. 0) .were expenenced durmg 9 years out of the perrod from
1972098 L T ey T T e

.-,';4)Capxtal 103ses (1e negatrve growth wrth the fungtxon havmg a’
o slope less. ‘than 0) were. expernenced durmg 7 years of the study m
TEL *-f_l970 and from 1981 to 1986 S : -

n,r . S . -,.vv_:‘ - . VL

U 1984 and in 1986 T T T e
"u" o -‘6)Growth was ze10: m 1981 : ol s '
For the f;ést mne years of the study perxod the fit't’ed.fgrthhi'-"‘rate,. TR
:EQUanon 41 is, very sxmllar to actual growth rates However 'in"' .the’ lastf —
, _etght years (1978 1986), the growth rates descrrbed in Frgure 4 3 by the
3 'actual rate and the frrst derxvat}ve of the cubrc functronal form drverge
B N S \7" .:_ P . .

:\,sharply The actual growth rate serres mdrcates that the lztrgest rate ofb

"'".f'.growth. took place m 1980 {t also appears that durmg 1980 to 1982 h R

-

'greatest caprtal loss occurred In contrast the cubrc functronal form




four years ahead of the

., that peaked m 1976

to 1986 the cubxc functxonal form smoothes out" .

the hxghest rates o"_

farmers and mvestors
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THE CALCULATIDN OF STATISTICAL MEASURES OF RISK

.' ‘?l Average

'A a. Smgle asset x = SUM( Al 4+ Az + An)/ n-

_.whe;}e- n= the number of samples
.o . : . Q»«- . o .
A - the vgalue Of an observatxon :

5

W ‘.Whefe: wJ =7 wexghnng functnon used as the average value of the R

S g ‘_ asset m the farm portfoho In the case of a two- TS x
kg S B B SR
Looasset, oo , portfollo “’1 - 1 - “’2 ST ‘o e e

xJ = the mean of a sample populatxon

a Smgle asset. v = SUM[(x1 - A ) + (7‘2 = Az) (x s An)zl / n - :
where v_ = the vax'i_a;_u:e'._:o'f""a ;‘gr‘oup'_{_éfv,’ Qbset‘v.'..atfléi}v_s;: : -,: '_ o

Note that predxcted values from a funct:onal form may subsntuted mta

’j‘;.-z-the calculanon of vanance m place of the mean For rxsk analys:s, one may

B w1sh to assume a growth model and calculate vanance as

L Ve SUM[(DI - A ) + (Dz Az)z (Dn "An) ] / n R

o w'*.i_ete Py = s the v‘jza'ii'xéz;pr‘gdiét;ed'I'fr‘.b,xii: fi_he;.smbdél #ff.,Obs'e'r-yat'i&n' a

. Potolo varanée, vy = wi vy » wyEvy + BwywipypSDYSD

-~ " Wwhefe: ryy = the correlation’ coefficient betwesn the two sample:
L T g LT e T e



'f}the coeff:cxent of vanauon usmg e form.» S

RERN / oootofvg o

" 3.Standard .-dé"‘.'.iétiofi- The square root of the variance.  *

B . _4 Coef f xcxent of vanatxon. For both portfohos and a smgle asset:

.)4

cov SD/x :

'""T!us vers;on of‘ the c-oeffxclent of vanauon expresses the vanauon as netf, e L

.y
'

"f-.of the begmmng value In order to express the vanatxon “in terms of its.

.'\

', ._gross vauanon the bégmnmg value (xl) was mcluded in- the esnmatxon of
cov SD / (xl +7)




