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Aom oo e LT Abstract _ SR . o
JH’{; ) N E K * ’
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“on farmland values. Partucnpants m the farmland market may not be aware of all factors .

- WhICh mfluence farmland values An elemenl{ of confusmn may eXlst in the farmland-

1

market due to uncertamty concermng the effects that future beneflts of owning farmland ‘

Th|s study is concerned wnth the many forces Wthh have an economlc lnfluence '

<

may have on the current market values for farmland Landowners potentlal farmland o

- buyers and farm mortgage lenders share in thls uncertamty and thus have a need for

greater knowledge of farmland values and thelr determmants

The prlmary objectuve of thb study is to determlne those factors WhICh exert an

A

mfluence on changes in Alberta farmland values Wthh have occurred 0ver time. A further

“

objectlve is to observe the functlonlng of farmland markets partlcularly with respect to

‘ the mterrelated naturé and the relatlve magnltude of economlc factors ‘As-well, future

LY

‘ rmpllcatlons concermng marl(et prlces for farmland are evaluated Economlc models are. -

developed to explam Alberta farmland values at the provmcxal and census lelsnon levels.

Ordlnary 'east squares regressnons provnde estlmates of economlc relatlonshlps whlch;,

'_ mlght lnfluence Alberta farmland values The models are evaluated in’ both llnear and

¢

logarlthmlq forms The major*focus of the emplrlcal research rs to ~determ|ne the factors

;' whlch could explama varlatlons in farmland values over tul“r‘se Analysns of pooled_

/

‘ cross sectlonal and txme serles ‘data of - census division farmland values are alsor.

i

undertaken in order to: mclude/the lnfluence of quantlty of farmland transferred

Statlstlcal compllcatlons assocuated W|th tlme serles data llmxt the number of '

-

P ,market Accordmgly' lndxvudual model |s able to re resent all the economlc'

relatlonshlps Wthh mlght function. in determlnlng Alberta farmland values A number of

economlc models are employed to determme whether hypothesxzed forces have an
lnfluence on. farmland values From the statlstlcal results of these economnc models a

number of economuc mfluer‘fces on farmland values can be’ mferred

The results for varlablee representlng expected pr/ductlve returns and: expected

capltal galrrs suggest these factors ‘are. majoyufl(ences on provmcual farmland values ’

N . expla,natory "l/arlables whlch may be mcluded inan econoEm ‘model . of the farmland_ '

From the estlmates for these varlable//lt/appears that emphasns is placed on more recent -
/

Ievels

f retums—and capltal gams rather than those of many past perlods Expected”f'



— \

lncreases of productlve returns and of capltal gams (based on: prewous Ievels of real

capltal galns) appear to be related to lncreasmg farmland Y % However the estlmated ’

elast:cnty coefflments for prewous farmland valuanj\apd' ﬁq?l%ﬁ anﬁargement suggest these _

g’iﬁ"’%ﬂh :)a/l'aes The resutts of the

regressuon analyses suggest that farmland purchasers may tend to mclude lnformatlon on

'factors have the Iargest relative: |mpact o?

: prewous levels of farmland values together with other explanators in decns»ons relatlng
“ to farmland values .The results ano md:cate that the process of farm enlargement over
" time mfluences farmland values This result most llkely occurs through the x;ombmed

.mfluehce of technologlcal progress and economles of suze Changes in Alberta farmland_

- values’ may also be mfluenced by other forms of technologlcal advance economlc '

| - ,

3

'development and concessnonal credit. These factors all appear to have direct mfluences

_‘on farmland values L

e The statlstlcal results are not consnstent wnth the hypothesns that there is a'
R

negatuve relatxonshlp between the quantlty of farmland transferred and farmland values ‘
: As well, a varlable measurlng the ratlo of the mdex of fagm product prlces relatlve to an |

‘ undex of farm mortgage credlt costs appears to have a svgnlflcant mverse relatlonshlp b
- with, Alberta farmland values. ; , - v'
The emplrlcal results also prowde /nmghts that mlght /ald future studles of.
farmland values lmproved analyses of farn'fland values mlght be achleved through data
',whuch are less hlghly aggregated or data wh:ch are transformed to- reduce the, Ievel of

mtercorrelatlon among explanatory varlables As well, more reflned analyses of thet

vfpooled cross— sectnonal and time-series data could be achleved through the use of"

/

superlor regressuon technlques Future studles may also pursue questlons whlch have

evolved from thls study The nature of farm enlargement could be evaluated to determl

whether farm enlargement takes place to achleve economles of/scale or to achleve'

. oo

‘~wealth As well the mfluence .of ooncé&s:onal credut could be further evaluated to- )
Rt

adetermme the _relative” lmpact of "the avallab:llty( of: funds and of reduced mterest rates
/~//
~~—~{che component of concesslonal credlt) on farmland values

t.,v‘-t"
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e } 2 farmland values may not be attamable Although relatlonshlps most Ilkely ex1st thgse\may,_ o

-

c . above noted trend in far'mland values were to be reversed i Ry S

‘ . RPN

Ty Ilntroductlon

Increasmg farmlandsvalues are the consequence of numerous forces partlcularly -

o

those of economlc socnal polltlcal and Iegal characters The’ objectnve of this study is to

‘,, .

: ldentlfy those forces jwavung an observed effec‘t on Alberta farmland values Furthermore
.--,\.

-an attempt wnll be 'made to determnne"the lmportance of . the ldentlfled factors through

-Pi;’; estlmatmg the effect of each force on farmland values

. - '
= . N K 1

A Problem Specmcatlon

‘ Flgure 1 lllustrates provmcnal farmland values for Alberta These have rlsen

«

\

1940 to 1950 43% from 1950 to ,1960 90%—from 1960 to 1970 and 274% from’

1970 to 1980 Durmg thls tlme perlod apprematmg Iand values may have contrlbuted to

o numerous economlc consequences “in the agrlculture sector lncreased values for

farmland mlght ald producers ln achlevmg economles of scale Thls result lS due to the

fact that l{pcreased equnty bases have allowed producers to acqurre addltlonalf land and

mlght also prompt less efflcaent producers to retlre =f, 'om uneconomlc unlts lVlore «"

recentl hl h land values ma have cr ated barrlers to _ w entrants lntd the farm sectort
. Y g V ﬁ ,

Future consequences of changlng sland values may be substantlal losses m equlty lf‘ the

"

These economlt: consequences may be attrlbuted to Iong term trends in farmland ¥ ‘

values However market partrclpants may not be aware of all factors partlcularly ln the

nonagrlcultural sector that have an lnfluence on farmland values Landowners potentlal

farmland buyers and farm mortgage lenders may therefore have a need for greater

RRRP S
knowledge concernlng the trends experlenced in farmland values R

e el ~.\

Quantlflcatlon of exact relatlonshlps between varlous explanatory varlables and

B

\) N,

changelto reflect dynamlc economlo and socual condlLons Perhaps as a re'sult of thls

some observe‘rs have expressed concerns that farmland mlght be overprlced relatlve o -

e

lts earnmg abllltles Uncertalnty may apply w:th respect to the relatlve magmtudes of the

e contlnuously from 1940 to 1980 Nomlnal farmland values have mcreased 119% fr:om e

B

: other probuctlve lnputs as well as to adopt lmproved technology Increasnng land values
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v . B

values The presence of uncertalnty suggests a problematlc sltuatlon ‘as descrlbed by
: '_ .Northrop "when the facts necessary to resolve ones uncertalntues are not known
'(1969p 17). \ o ‘_ L L " o oy

The content of this study wnll be research focused on questlons of fact whlch

. orlglnate |n the deslre for greater knowledge of farmland values The specmc approach

= ,wnll be to pursue a solvable problem for WhICh ‘the solutlon will be obtatned from.

"'f_-‘observable facts. Accordlngly “relevant »facts concernlng the farmland market are

i/

- ~d|scussed in order to reveal the problem
Farmland is subject to market and socual valuatlons due to the legal beneflts that

Coare attached to farmland ownershlp in. the case.of farmland property rlghts are clearly

°

; defmed therefore the percelved value of property rlghts becomes the bas:s of
v_exchangel A farmland market establlshes value for farmland through the mteractlon of

: L
'supply and demand forces These market forces represent percelved values of property

rlghts by sellers and buyers Perceptlons of market Value are expected to mclude both

economlc value and socnal value components’ Farmland markets are expected to be
v- :.relatlvely efﬁc;ent ln achlevmg aIlocatlon of' the land resource for alI sectors of somety 2
;lVlarket value is establlshed through transactlons and lS expected to reflect present and
'future net beneflts to the Iandowner However future economlc and soc1al values wnll

' llkely evolve in a dynamlc envxronment and future beneflts to Iandowners may be

b 'somewhat unknown As well uncertalnty may be assocaated wnth relatlonshlps between

_market values.and perceptlons of future beneflts Furthermore the long term perspectlve h

L

ial and polltlcal forces Therefore

—

L there is consnderable uncertalnty concernlng the future beneflts of owmng farmland Th|s

'_"whlch applles to farmland lncludes many economlc socu

ol ‘study attempts to observe from “’the factual sﬁuatnon the many factors Wthh have an -

'-,,lnfluence on farmland values Cee o S o ; B n,{-_;
1 Property rlghts are establushed by leg:slatlon to provude legal beneflts to land oWners
“These include; the right to Use a property,; the right to sell'it; the right to lease it, the rlght
to enter-it and'the right to give the property or any of its rights away. The rights attached.
‘to.ownership of a property are, however, generally limited by the govermment powers of
‘taxation; pollce expropriation and escheat. As well, théte are many- specific restrictions
‘on the. use’ and enJoyment of land Wthh may arlse wnth respect ‘to |ssues such as mlneral
.rl-ghts and water rights: - i
~1.Land tends to be used for the purposes of ach:evmg the hlghest return for the :
landowner. Economic value thus-describes the value of land largely .in terms of monetary

return.However land provides many benefits and social value perceptlons may also’ .

- contribute to market value: Benefits may be derived from non- economlc returns Wthh‘
_ would mclude welfare and social, conSIderatlons : : . o

; . . 2



| Ve ,‘ Potentlal farmland buyers and sellers are expected to form expectatuons of the .
causal forces Ain the market and of relatlonshlps between such forces and land valuesl
Economlc relatuonshlps Wthh are observed to mfluence farmland values w:ll reflect the
expectatlons of partlcrpants in. farmland markets Accordmgly hypothes12ed relatnonshlps

v of the forces of. expected productlve returns expected capltal gams economnc -
development technologlcal progress farmﬂenlargement government programs prevuous .

farmland values and“ quantltles of farmland transferred can be developed These

hypothesnzed relatlonshlps can be emplrlcally tested to reveal factors Wthh could have

'

Aol - /- . o i .
o L an mfluence on farmland valueS/ S e

B Objecthes of the Study - _ _
' The predomlnant objectlve of thls study 1s to. determlne those factors WhICh' |
exert -an mfluence on Alberta farmland values Consequently the study attempts 1o
ldentlfy varlables whlch affect provmmal and celgsus lelSth farmland values over tlme i
Hypothes:zed relathnShlpS wull be developed through deductnve reasonlng economnc .
theory and the ev:dence from prevnous studles of farmland values These relatlonshlps _
Wl” be tested to ascertam statlstlcal s1gnlf|cance and rellablllty Further study obJectuves o
therefore are to quahtlfy relevant varlables and develop ‘and test approprlate statlstlcal_ -
models uslng Ieast squares regressnon technlques '“Tlme serles data of prov:nC|al"
' farmland values and pooled tlme serles and cross sectlonal data for census lelSlonf*

farmland values wull be used as dependent varlables

Another objectlve of thls study is-to. gam |n3|ght mto the functlonlng of thﬂ
Alberta farmland market The lntent is to observe the relatlve magnltudes of explanat’ ry"
‘ varlables and thelr mterrelated actwuty in: the prlce determlmng process A model mcl dlng
many of the lmportant mfluences on farmland values could prowde a bascs for decnsnon,
b 4 maklng and polncy formulatnon wrth respect to farmland and the economlc forces whlch-"
mfluence farmland values A maJor lncentlve of thls study comes from concefns for the_

fu ure economlc consequences of changlng farmland values Therefore a further. 7' :

objectlve of thls research is to’ dISCUSS future |mpllcat|ons for farmland values wuthf.'“

i respect to factors found to have an mfluence on them '



- results

@

€. Orgamzatnon of the Study

This study consusts of se%n chapters as well as appe dlxes and. blbllography

Chapter One dISCUSSES the problem and descrlbes the objectlves of the study Chapter

Two examlnes economlc theory as it relates to the market for farmland lncluded in thns

" examlnatnon are- theoretlcal concepts relatmg to supply and demand productlon '1
economlc rent and “the capltallzatlon process as weII as. mstltuttonal cons:deratlons.’
: Chapter Three provndes a review of prevnous I:terature dealmg with farmland values Both_vm‘

analytlcal and empmcal contrlbutlons 1o the study of farmland values are dlSCUSSGd '

- : Chapter Four develops hypotheses to' explaln changes in farmland values \

. Chapter Fuve us an emplrlcal methods chapter m whnch econometrlc models of the

‘_'_farmland market are developed statistlcal technlques to estlmate var:able coefflments are -

i

descrlbed and statlstlcal complucatnon&e acknowledged Chapter Sl)( presents the,".-

emplrlcal results and prov:des statistical a d\conomnc mterpretatxons of these results /

o .

B Chapter Seven develops economlc conclusmns and economlc |mphcatlons from these,




LA lntroductlon

to various economlc stlmull o

*

Il. Theoretical Conicepts Relating to the Market for Farmland

Both ahalytical and empirical bodles of knowledge are drawn upon to achleve an

Y og

understandlng of market values for farmland Econornrcv theory evolves from the anaIysns'-

‘of dlfferent economnc processes Land values dre determmed in markets that are

mfluenced by many forces Economlc theory attempts to dlsaggregate these forces as a-

kmeans of descrlblng market behavnor This dnsaggregatlonj is typlcally accompltshed \by'

usmg assumptrons in achrevmg cohcluslons Wthh mdlcate how economlc agents respond‘

‘%

<in order for economic forces to be represented ina reallstlc and understandable.
4

' ‘ manner srmpllfymg assumptlons are. lnvoked by economlc theory Economlc theory _.

assumes that human behavuor lS ratlonal ThlS assumptlon allows the further assumptlon

4‘that economlc agents strive to maxlmlze returns Furthermore the assumptlon lS made :

" that prlce‘ lS the means of al'

~

/

.)1
tmg resources and productlon

The market determn {ed prlce of farmland glves a measure of ltS economlc value‘j e
Barlowe (1978 p. 323) lndlcates that economlc value mcorporates the components of\_.

utlllty scarcnty and belng approprlable l\/larket value thus is a functlon of - the property

'rlghts and economlc as: welI as socnal beneflts attached to a partxcular property Property'

"rlghts ‘are exchanged as a means of determlmng the . use- value of farmland and'

transferr:ng present and future beneflts among market parttcnpants The exchange

- process lnvolves supply and demand forces mteractnng in‘a umquely structured farmland. .
e market Buyers and sellers functron in the market largely on. the basns of thelr
*.lnterpretatlons of use value and perhaps exchange value As a result numero’usi

C economlc and somal factors enter |nto the prlce determlnlng process

Supply and demand forces -are explamed by productlon theory the theory of

economlc rent and lnstltutlonal economlcs Product:on theory pnovudes msnght to the‘ '

‘ transformatlon of land to fopd commodltles Therefore Iand values can be explamed nn '

' 3Prlce refers to the outcome of a specuflc transactlon where a, property ns exchanged for' '

. " a specific amount of money.
*Value is likely to differ from. prlce in-a nonperfect market Buyers and sellers mteract in"

the market to establish a transaction price largely on the basis of their subjective

' estimates’ of. value. This study incor rates estlmates of value WhICh are: based on hlghly
s aggregated,}transactlons data ‘ i



terms of: the product and input‘prices. associated. with th transformation process. The -
rent earning capacity and the-process of 'discounting;thi's rent to. presdnt. value terms'
expresses a relationship between  the flow of economlc be efits and thelr stock value'
As well the economnc‘lpnocesses that underly dxstunct econo 'lc forces are sub)ect to
| structural and behaworal elements lnstltutlonal economlcs ig a. body of knowledge
concernlng the’ socnal orlglns of economic and« non—econofy ic forces Wthh might
functnon in the farmland market ,' o . S o R
These dlstlnct economlc concepts are dlscussed mdnv»dually However they must,ﬂ
'be recognlzed as highly mterrelated The theoretlcal concepts are developed in thls
chapter as a means of descnblng the fundamental forces operatlng in the market for - |
farmland However the nature of the relatlonsh|ps between these forces is. the feature

‘_ that may prov:de*major insight into the forces Ieadlng to changes in farmland values.

B,'.—Suppl_’y\and Demand - ‘ |

| The' 'fundamental. conc'epts of supply' and ‘ demand» provide price;ft;;uantity

' relatlonshlps that reveal desures to acqulre or- dlspose of goods Supply and demand

“ interact in a market envnronment to determvne the prlces by Wthh goods are allocated_

‘and c0nsumed Economlc theory suggests a number of determmants of supply and "

demand forces ,‘ ’ o ’ _ ' v
ln theory changes in quantlty demanded are mversely related to price and thus :

'descrlbe movements along the demand functlon lncomes populat'\ofn/levels prnces of

related commodmes tastes and preferences act as shlfters whnch determme the level of ,: '

demand. The elastrcutles of the demand function descrlbe the response in quantlty :

demanded relatnve to changes |n prnce prlces of substltutes and complements as well as

to changes !n mcome . ' v - ‘
The supply functnon of & good lndlcates that increased: quant:tnes are sUpphed ln

response to prlce increases: The determlnants of supply. are generally ‘taken to, mclude

: flrm goals technology commodxty prlces prlces of factors of prbductlon and the

fnumber of producmg fnrms A more speC|f|c look at the land market reveals factors. that

. may mfluence the uncentlve to sell land

,k\_\,.,,f .



Prlces at which- goods and resources are allocated represent an mteractlon
,between the forces of supply and demand Prlce ‘usually adlusts to the pomt where -

supply and demand equate, thus clearmg the market Price adjustment actnvaty is largely :

determlned by the nature of the market and the good belng exchanged

. one of perfect competltlon This perceptlon of many buyers and sellers homogeneousr

) goods and complete market knowledge LS not necessarlly vahd for farmland’ markets

’Farmland is a heterogeneous good with llmlted buyers and sellers The most dlStlﬂgUlShlng
{

features of farmland are its lmmoblllty and permanence ‘Each land transactlon tends to be

'unlque thh respect to: the nature of the land and its’ locallzed market Accordlngly the -

supply and demand forces are llkely to be. influenced by Iong run perspectlves applled in

: very localized markets

. The conventlonal perSpectlve of the demand for farmland is that derived from the‘ _

demand for food and fubre products of the Iand Consequently farm income mfluences

farmland values thr0ugh the capltallzatlon process Many other factors have been

emphasized in: the analysis of the demand for farmland Bariowe (1978, p. 49) suggests

that populatlon is the do&mnant factor in the overall demand for land. POpulatuon nncreases ,

create an lncreased demand for land. ln this v;ew the mterrelated effects of dlfferent

\

‘types of land and productnvnty (of landl ‘must be. acknowledged Renne (1947 p 30)

, :emphaSlzes the sngmflcant lnfluence of technology on the demand for farmland through

L.

schanges lr\land productnvuty profxtablhty and use.

Barlowe suggests supply to be the ' quantlty of goods or resources avallable for

use’ (1978 21) The supply f Iand mcludes a number of more spec:flc supply,
P !

concepts The phystcal stock on exnstence of the land resource is a fxxed amount limited

]
by the éarth's resources. However the economic avallablhty of the total stock of

e

-farmland may: be augmented by, capltal as well as other productlve unputs Furthermore' ‘
» changing demands for farmland due to changes in output prnces and technologlcal change. -

‘will have ‘an mfluence on the avallable stock of farmland The total supply that is, the.

economlc stock of farmland therefore is not a fixed amount sunce supply changes in

response to changes in the hlghest and best use of a property Normally only a small

‘portlon of the stock of farmlanj is. transferred through sale in a ngen tnme perlod The

¢

The traditional. vnew of agrlcultural markets |n a free enterprlse economy has.been”



marketed supply of farmland is a schedule that represents the quantltyv of Iand offered
for sale ‘at different' price levels. l\Aarketed supply résults from sellers’ responses to
economic stimuli, particularily. that of'use—value Use—value relates the supply response to . '
'physical ‘characteristics,‘economic forces, institutional forces and “technical factors
(Barlowe 1978 p. 26) Privceequantity changes thusf reflect movement'along the supply"'
schedule. -Factors such as more attractlve off-farm opportunltles for mvestment and
employment are shlfters of the supply schedule The responsrveness of marketed supply
to economlc stlmull might be reduced by lnstltutnonal, ~forces such -as a stong
psychologncal attachment to farmla\nd ‘ ‘
Numerous forces ‘affect the agrlcultural use of land and thus lnfluenoe the
demand for farmland. Demand shifts may cause price ad;ustments which in turn, may -
cause adjustm:e'nts in supply If market supply were not responsive .to"prlce adjustment‘,
demand shifts. alone would determine 'theextentv of price adjustment Both demand

oriented and supply onented adJustments incorporate behavuoral responses founded m'

productlon theory the theory 'of economic rent and lnstltutlonal economncs

L]
.

C Productlon Theory _ _

- As suggested by the concepts of derlved demand and market supply use- -value lSv
- a maJor determinant of demand and supply forces Productlon theory analyzes the
, productlve characterlstlcs of land in relation to other lnputs In effect this perspectlve
lnvolves an evaluatlon of the ‘adjustments’ made ‘ by producers to- changing economlc‘
forces. Production theory ‘then, develops relat'ionships to de'termine the alloéation‘ of:

~land (as well as other mputs) among alternative uses based on economic reward |
Land is an mput to  a production process which prov:des food and fibre.
commodmes This input— output relatlonshlp can be expressed as a techmcal rel’atlonshrp
mvolvmg a productlon functlon Wthh varles with the quallty and quantlty of factors the
state of .technology and the nature of the output The specuflcatuon of a production .
function enables specnfncatlon of-the assocrated cost functxon of the producung unit and.
thus enables such a unit to max/lmlze net returns through the optimal allocation of land as
'well as. other factor mputs The nature of the productlon functlon is Iargely conceptual

and often such functlons must be assumed to exist since the coefﬁc»ents are not always

-
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easily ascertainable. |

Whern factor and product f:;rlces are.- known, an optimal allocation of resources
. may be achieved WhICh results in a profit maxumlzmg level of output An u derlylng
technlcal feature . of the productlon relatlonshlp Wthh characterizes agrlculture is the
operatlon of the law of diminishing margmal returns. A_ddlng a variable factor to a factor
which is fixed in the short run due "to' its "lumpy” natur‘e-eventually induces diminishing
' .margi‘n_al physlcal product. Accordingly, the optimal a’llocation of factors wouid be at that'- ‘
point where the . marginal factor cost (MFC) equals 'themargina‘l value of the product |
(MVP) since proflts would be maximized. I variable’ inputs are added to’ the pomt where .

- MFC exceeds MVP, proflts begin to diminish. ‘ o ' ’

The' demand for Iand is a derived demand fdnctlon and is expected to be a_ .

"functlon of farmland pruces product prices and other mput prices, assummg a constant
.level of technology lf the market supply of land is completely rnelastlc demand shifts
alone account for the prlce varlatnon The demand schedule for farmland as.an mput in the
productlon process is glven by the MVP schedule for this lnput -
Production theory. may aiso be apphed to explalnvthe (market supply of farmland .'
Land- prices, commodlty prlces and the prices of factors of productlon llkely lnfluence'v

the lncentlve of landowners to sell land. The ‘supply functlon would thus express the'

" willingness to sell farmland at dlfferent prlces for farmland

-D. Theory of Economlc Rent ‘

. Production theory assumes that a ratlonal producer applies the concept of’;
marginality to. achleve optlmum return to resources The level .of optlmal return ISJ_
substantlally affected by the productlve capac:ty (or productlvntyl of the land. By
,' 'mtroducmg the concept of economlc rent the productzve aspect of land is related more h
fully to the forces of supply and demand .

_ Under conchtlons of scarcity. (that is, full use) more productlve land would have a
hugh MVP Less productlve land would have a lower lVlVP ln effect the returns to hlgher
quallty Iand are greater than are those to lower qualrty land. The economlc returns to
farmland reflect total returns less total costs. Superlor land can achleve higher economiic

returns due to productlv;ty (quality) and location factors
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Soil fertility Wasinitially discussed by Flicardo as a faotor determining the
economic return to iand (Barlowe 1978,.p. 176). His argument‘concerned'thevincreased
costs of capltal and labor needeﬁto gain a specuflc Ievel of output from less fertile land. )
The' productlve dufferences between two qualltles of son yield an increased economic
return to the owner of superlor soil when the same capltal and labor lS applled Land of
hlgher fertlllty is.a scarce resource Wthh provndes added returns over productlon costs
Wthh accrue to the owner’ as economlc rent.

Von Thunen. -argued that the advantageous location of particular agricultural land
‘can provide savnngs in transportatlon costs which in effect add to the economlc rent of,'
the land (Barlowe 1978 p. 168) This argument can be extended to refiect the advantage
of locatlon for utlllzatlon Accordlngly a hlgher valued and thus better’ use which results
-,from a preferred locatlon would provide greater economic returns. to the land. -

. The expectat:on of economic. returns to farmland as determmed by product:vnty
and location |s capltallzed to reflect the present value of these benefits. nThe\present
value of the expected returns lnfluences the desnres of buyers and ‘sellers s:r%e this
value .is often mterpreted as.land value The capltallzathn of economic rent into land
values assumes known levels of rent, knowledge of the number of time _periods such :
‘rent is expected and an approprlate Capltallzatlon rate. These requttrer:e“n"t—slmpose many
llmltatlons on the apphcatlon of thls theory as a means of determmmg market value for" '

°

land. The fluctuatlons in_economic rent caused by fluctuatlons mherent in agricultural
“production are dlfflcult to mcorporate mto the capvtahzatnon process Desplte these‘—
v llmltatlons the present value of expected economic returns to land lS a major determmant
of market value. ‘
CE The Determination of Present Value o
| .Participants in‘ the farmland'market ‘exchange rights"involving the -futurg flow of‘
"returns to land. Expectatnons of returns to land are incorporated into both the. marketed '
- supply and the market demand of farmland Consequently the market value of a property. _
'equals the present value of the expected future flow of net returns The capltallzatnon -

© process is the means by Wthh future flows of revenue are dlscounted to present value

x



12

The future flow of net returns’is dlscomted to its present value for two prlmary
reasons First, to reflect individual time preferences and second to reflect opportumty
cost considerations. Technically, the discount rate is the recrprocal of the number of

i

years of expected returns it would take to equal present valug (Reynolds 1968, p. 32). As

well as accounting' for the time preferénce for money, the discount rate, may also be

adjusted to account for the magnltude of current returns, an allowance for risk and

uncertainty as well as for expected changes in current returns and reversion value

- A number of procedures have been applled in estlmatlng the present value of

‘_farmland from expected future revenue, floWs The capitalization formula can be

speCIfled with the following variables: V is the present value of farmland A denotes the
annual economic returns to land, and r is the dlscount rate The present value of a future
return |n a partlcular year. is: ) ' '
V'_‘Ao/“"'r)o S o . _ o . : 2.4+
T_he'present value of aseries of returns is: | ' o
o V=A,/(’1+rll + A1+ A1 +r)0 - ) 22
- The present value of a series of uniform returns is: | ‘
oy v=A/r1- l/(1+rl°] B U 2.3
- The present value of a series _ofuniform Feturns over an infinite time period is:
VA o ‘ R '»'__,,_, I — 2.4
‘The present value of a series of returns expected to grow at a rate gis:
V= A(l+gl/(l+rl + A(1+g)2/(l+rl2 ......... A(l+gl°/ll+rl° , - 2.5

The present value of a series .of returns expected to grow at a rate g over an

|nf|n|te time perlod when r>gisy’

S V=Alr-g - L : ' . ' : 2.6

. et

:F lnstltutlonal Cons:deratlons

The market value of land also reflects forces in addltlon to the prescrlbed-

economnc’ constructs noted above l\/larket behavior is composed of forces that have'a

vsocnal orngm reSUItmg from the mteractlon of people. A ratlonal producer applies the

vconcept of marglnallty m order to maximize net returns This behavnoral response is

-

5 See Van Horne (1977 pp 22- 23).

&



applicable in a competitive environment where profit maximization is assumed to prevail
In the context of studying farmland market values,‘recognition of the structure
and function of institutions that interrelate with the farmland market is important,
Institutions can be viewed as the. rights ‘achieved. by collective action. As a result,
institutions have economic, soclal and legal natures which reflect the manner in which
they evolved |
Human relationships were incorporated into the analysis of economic foroes in
work by Comm’ons These relations were embodied in séts of rules which defined
"parameters for behavior' These rules were defined‘ by ‘Commons as institutions,
"collective actlons in control, hberatlon -and expansnon of individual actnor\ (11950 p. 21)
_vAs a_means’ of economlc analysis, Commons emphasnzed the willingness of individuals to
participate in economlc actjvity as well as the dynamic nature of .coliective action. As
human relatlonshups change, values change, such that mstltutnons relate to economic

markets in a dynamic manner. Instltut;onal economlcs thus recogmzes socual ,legal, and

hlStOFICBI as well as economlc forces oo RN

xrhe fundamenta) mstltutlons lm farmland market are ‘the rights of private

,fj,"%pfo’perty Commons states: "in.modern cap:tahsm the most important stabilized economic
‘ relations are those'of private property. (1950, p. 21).‘As Barlov’ve_indicates "property
rights play a ‘major and amnipresent role in determining' what people can or cannot do
with land resources” ('1972" p /374): The property rights associated with farmland have
evolved in a. Iegal"f’r‘arnework bwnership is the highest level of rlghts in property and
provtdes/he greatest level of freedom wnth respect to the u llnzatlon ‘of land. F’roperty
rigis’ are also percelved as commodltres that can be exchangedmm a market Owner ship,
in ‘thIS case, allows} for. the transfer of specnfuc rlghts The essence of market value is the-
value determmed for the ownershlp rxghts of a property. v

-In ‘some »cnrcumsta’nces, public - interest - and private property rights may be
‘opposing forces, particUIarily wh'ereothe good of the publz; is not -achieved by private
Jinterests. in property. Wlth respect to agrlcultural land public interest embodled in the
Anglo- Amerlcan tradltron mtegrated agnculture into a market orlented economy to the
extent that farmland became an exchange gOod (Parsons 1974/f A recent focus of public

;- interest . m agrnculture has been toward " securing and’ mamtammg a food supply

4



Agricultural policy may thus affect the farmland market Agriculture policy has tended to
involve programs to encourage the use of improved taechnology as woll as concessional
credit and programs to reduce income mstability or enhance mcome levels These
programs may have had varying degrees of influence on the price of tarmiand

!

- Other government programs may affect the farmland market through the
mechanisms of taxes and other features of national economic policy Tax strategies
available to agricultural producers and landowners may have attracted nc;hagricultural .
investment into the agricultural sector. Policies affecting factors such as economic
growth and levels of taxes contribute to an economic environment which may affect
buyer’'s and seller's expectations in the land market.

institutions such as education and the family may also influence market beha"\z@f’rﬂ'
These Institutions yield behavior responses that are based on nonmonetary incentives
which ultimately have economic C?Qseqdénces in the farmland market A\ strong
behavioral attachment to farmiand might tend to reduce the incentive for !andowﬁers to
seli farmland Barlowe indicates that families provide a b:éic incentive for land use and
development (1978, p. 359). As well, education is a foundation for attitudes ¥and

aspirations that are reflected in market behavior.

G. Summary :

Economic thizory gives a basis to Understanding the- functioning of the farmland
market. There are limitations to this purely economic perspective and the interrelated
naidre‘of human relationships to market forces must be écknow!edged. A further body
of knowiledge is available through tﬁe analytical and' empirical contributions of the
Jiterature concerning farmiand values. Chapter Three provides a review of this literature

in order to outline specific forces that may affect the farmland market



Il Literature Relating to the Farmland Market - - ‘,
| ER Lok o

A Introductlon

-

There lS a Iarge body of hterature whlch provndes both analytlcal and emplrlcal_

-

‘contributlons to the knowledge of Iand values Predomlnantly from the United States thls-

work evolved in response to. observed phenomena m the land market Prlor to World

'War Two land values were consldered to ‘be consnstent..wnh farm mcomes Thls'

o ‘relatlonshlp suggested that land values Were equuvalent wuth the capltallzed value of,

expected productl\fe returns As a result early empxrncal wbrk largely cons*«sted of_-

: expla:nlng factors wh;ch affected returns such as so:l quallty ynelds and dlstance from

B market

S

Durlng World War Two farm prlces and farm mcomes advanced steadlly whlle
v :

,_"mcreases |n land values appeared to lag behlnd Followmg the war, mcreases i farm'

G

’ f‘?"-mcomes, levelled of°f and land value mcreases felI only slnghtly Durnng the m:d 1°50s In:

-v“";both Canada al"td the Unlted States land values followed an upward trend whlle net farm‘:

i

*'lncomes dechned Thrs dlvergence between rnsung land values and dechn:ng farm mcome

lbecame the major phenomenon dlscussed in the llterature Startlng in, the m:d 195®s and'f
contrnumg lnto the early 1970 s, the Ixterature focused on’ the many factors that
; t',t_lnfluenced land values and thus could ald in’ explalnlng the observed dlvergence

o Scofaeld (1957) attempted to sort the many lnterrelated forces lnfluencmg land:‘f

o

- values In a conceptual argument he ldentlfled economlc mstltutnonal behavnoral natlonal

-ahd reglonal forces that mteract |n the Jand. market He emphasnzed that these factors are‘

e economlc i nature even though 'they do not conform to: tcadmonal economnc analySIs

i,

“fSome of the specuflc factors ldentlfned by Scofneld mclude |nflat|on populatnon*

‘ 'mcreases government programs technology farm enlargement and nonfarm demand for

s land A Iarge amount of the emplrlcal work m:tlated in the 1960 s concentrated on these
‘.'{factors S - h A A e N
‘ : | The format of thns Ilterature revuewflncludes dlscussmns ‘on. both conceptual and"
. ;emplrlca'l analyses Jn an mterrelated manner The varnous arguments concepts and:
"’i‘empmcal fmdlngs are orgamzed accordmg to major areas of focus m the study of-'i
farmland values R TR / _i.' L B | s e

LT . - -

i
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" B.. lnctheS and Returns .
' Followrng World War Two the earller tradltlonal relatlonshlp between land values |
and farm lncome attracted mcreased attentlon Larsent1948) deflned a warranted" value<"

’ for land that was tested agarnst actual values The warranted value. was deSIgned to'j

represent the capltallzed value of net returns under condltrons of perfect knowledge ;
o :

These seemed conS|stent wuth actual land values up to 1915 Followung that polnt*;‘,

dlscrepanaes occurred Wthh were explalned by lags.in. the response of the warranted "

value to econemlc changes Just pr|or to: 1948 dlvergent trends developed between thei :

two measures Wthh prompted Larsen to suggest that ‘a contlnuatlon of such a trend

o le . v “

S would cause future land prlces to be excessnve

L Larsens susplcxons never materlallzed as Umted States land prlces decllned in the.-;'."
rearly 1950s (Brake and l\/lellchar 1977 o 441) However a. defmlte dlvergencei‘

developed between land values and farm mcome ln the late 19505 that prompted Iong'v ‘

i term mterest inh determlnmg the actual factors affectmg land values Renshaw (1957) felt E

e

that ‘gross. farm mcome could be used as a means of predlctmg land value& Usmg;»

tlme serles data for the perlod 1920 to- 1953 and regressnon models he found grosst

farm income to be slgnlflcant in, determlnlng land values However a trend varlable was‘

also sngnlflcant Consequently factors such as technology and nonagrlcultural demand

were suggested as the forces represented by the trend varlabJe v S B
/ ”b . ) ! . ‘ : [/ R

Heady and Tweeten (1963) analyzed aggregrate tlme serles data for the Unlted

States from 1914 to 1960, excludlng the years from 1942 to 1945 Flve hlerarchles of'i"‘_ .

hypotheses were specmed and one varlable was chosen to represent each level m order Lo

/t'g mlnlmlze statlstlcal problems All lncome varlables were lagged one year to reflect the""
Q’ llkely nature of response of the farmland market The lncome varlable wrth the best-_”
>statrstlcal results was the one: that most closely measured the re5|dual to land (gross farm, -

income less all operat;ng and labor expenses and_ all- asset costs except that for..

- farmland) The mfluence of lncreasnng farm srze was concluded to be the maJor cause of.‘, ‘

, -_mcreasmg farmland values

\ e

W

fRoehle (1971) as weII as Kraft Flelds Yeh and Romaln (1980) have provnded

'tlme serres studles of Canadlan farmland markets usrng smgle equatlon regressronj e

"models Roehle analyzed the Mamtoba Saskatchewan and Alberta farmland markets overf"" '
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‘the tlme perlod from- 1928 to 1969 Future expectatlons of returns were assumed to be

represented by the observed trends in crop recelpts per acre The author concluded that ..

: total recelpts per acre Iagged one year and technology ‘were. the' maJor determlnants of -

. land values in these markets Kraft et al. studled aggregate data for western and eastern' !

',Canada Cash recelpts per acre Iagged one year and the lagged dependent varla,ble were
: vfound to be factors determlnmg the prlces of farmland and burldlngs Lagged farmland

: prlces were. used to represent expectatlons of future changes ln pl'lce

Scofleld lmputed a res;dual return . to farmland and serv:ce butldmgs usmg‘;'_‘

"aggregate Unlted States data He acknowledged that total farm mcomes were notv.

: ,lncreasmg sufflcrently durmg the perlod from 1955 to 1964 to support observed Iandv" B

' 'values However Scofleld dld fmd that land rrg“turns per acre had lncreased substantually. . 5

(1965 p 45) He argued that mcreases in returns 0. all factors of productxon exceeded":; :
fmcreases in mcome to farm operators Scofleld reasoned that lncreasmg farm snzes had ‘

: reduced the C‘ost of management and labor and thus greater economlc returns accrued

L .observed returns to producttve assets rllsmg at a faster rate than thelr value (1979 p,
: 1“1085) He concluded that growth 1|n the returns to assets explams the real. capltal gamsf,-

lassocnated wrth lncreasmg land prlces Gray and Prentlce however found the return on::.

l\/lellchar (1979) as well as Gray and Prentxce (1980) mvestlgated the concept of"

:returns to productlve assets more recently From aggregate Untted States data Melnchar‘;

: ‘productlve assets for a specmed segment of arge productlve Ontarno farms had

i :decluned over the late: 1970s (1980 pp 84 85) They Suggested that earher Iand prlce L

L mcreases may have been prompted by mcreasmg returns to. assets They concluded

,,,,

« however that the expectat:on of contlnued land prlce mcreases is a dommant market L ’

o force leadlng to substantlal mcreases in farmland prlces whlle returns to productlvef“-‘ '

' :‘__-"assets had declmed

The relatlonshlp between productlve returns and market values was lnvestlgated

"by Crowley (1974) and Lee (1976) from a capltal budgetlng perspectlve The tradltlonal

e e e e e e

«The: influence: of technology was represented by dummy varlables WhICh were

_introduced into the, regression model to measure changes in the- slope and. intercept of

~the farmiincome explanatory.variablé during a period of boom in farm technology. from ..

1955 to- 1969. - The author hypotheslzed that this period of. economic bOOm in agrlculture -

mnght cause a structural shlft in the parameters of the model Pt

Ad‘_
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present value capltahzatlon formula was felt by these authors to be somewhat llmrted ln'.b. :
'.‘-determlmng an actual rate of return or an actual Iand value. Crowley adapted the -
‘tradltuonal formula to mclude expectatlons of trends ln returns and in apprecnatlng Iand,‘ ’
‘~values Lee expanded the model to lnclude factors that mlght affect mcome expectatlons
: The sensntlwty of b|d prlce to'a number of. factors was tested Lee concluded that_ ,
expected net’ mcome expectatlons regardung lnflatlon and terms of flnancmg were A
slgnrflcant varlables affectlng farmland prlces : | ' .
‘C Government Programs o »I . . ,‘.b ol

Government programs may 1nfluence returns to land Such programs |mclude.'
t_dnrect payments to. producers pnce support programs acreage allotments and in some'
v cases programs Wthh control productlonB in addltlon concessronal credlt programs may

e

terms enable mcreased bld prlces Scofleld (1965 p 51) dlstlngwshes the effects of'_ ,'

J‘

"lncrease the demand for: farmland lf lncreased credlt avallablllty and favorable credlt

government programs on the baS|s ‘of . how much of the benef:t is’ capltallzed into land :_ i

‘values For the pertod"from 1955 to 1964 he concluded that there was, no sngnlflcant_

'y'relatlonshlp between mcreased government payments |n the Unlted States and land values T

' “However acreage allotments acqmred con5|derable value Wthh became cap;talnzed |ntoﬁ

: "land values Seagraves (1969) found the market value of tobacco allotments to be hlghly--

S|gn|f|cant wrth respect to land valug

Relnsel and Krenz (1972) ldentlfled factors that would be expected to affect the" R

.’dlstrnbutlon of program beneflts among factors of productlon These mcluded the nature”l_ '

_'of program beneflts the relatlve levels of supply elastlcmes of mputs and the alternate e

‘ _uses avallable for mputs They argued that land is Ilkely to receuve only a portnon of any: L

e beneflts from government programs smce these‘Lare shared thh other mputs ', :

V. L
Roehle (1971) mvesttgated some of the effects of concessronal credlt on

'farmland values Varlables representmg the Farm Credlt Corporatlons lnterest rate and‘
& Acreage allotments applned in' the Unlted States effectlvely limit the ‘output - of a
_particular commodity by restricting the use of the land input. The returns to alloted crops

Sy -are typically higher than those of alternative crops. Land, being the flxed mput recelves ;

- ‘an increased. economic residual which is capitalized into land value.. '
. * Supply management programs may affect land prlces if quota transfer becomes tled to

- farmland and building transfeérs:

R Favorable lending terms would mclude lower’ downpayment requlrements reduced
s mterest rates and longer terms of payment ‘ , l
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k maximum ‘lendin‘g limit were included ‘in time—series regressionv 'arm and valuesr’for
: two Manltoba crop reportmg dlstrlcts Nelther of these varlables were statlstlcally"
- 5|gnlftcant Kraft studled the concept of credlt avallabmty by analyzmg the effects of
annual dlsbursements by Farm Credlt Corporatlon and Manltoba Agrncultural Credlt"
' , Corporatlon on. average Mamtoba farmland values, Between 1846 and 1972 this varlable ’

' :was -statlstlcally sngnlflcant and its s:ze mdlcated-that every $1 mllllon of credlt dlsbursed
'.Tby these agenCIes generated l\/lanltoba farmland prlce increases of $0.53 per acre (1974

?

'p 15)

D Technology e e R e

in the mld 1960 s government programs and technologlcal advance both recelved o
‘ conslderable attentuon in the Amerucan llterature relatlng to farmland values. Chryst (1965) :

B 'generated a conceptual analysls of the mdependent and Jount effects of technology and-

. lncome supports' Technolog'cal advance in agrlcultural productlon typlcally results |n'.'
‘ ,:".lncreased output j\ccordlngly when a glven demand functlon for agrlcultural products is

- :‘_lnelastlcb the «ncreased output |eads to a’ decllne in revenue The Jomt effect of. ,’
.technologacal advance and pr|ce supports however WIH be to put upward pressure on' ‘
~land values s:nce ‘the prlce support contrlbutes to economlc rent as well as reduced rlsk
‘fv;_;"_‘The lmportance of the }omt effects of . technologlcal advance together wuth government'

programs lS conflrmed in. work by Reynolds (1966) and Reynolds and Tlmmons (1969)

Herdt and Cochrane (1966) used an lndex of productlwty to represem‘.

5 f.‘_technologlcal change ll’l a snmultaneous equatzon model They found thls varlable (whlchg

. was however hlghly correlated W|th an’ urbanlzatnon varlable) to be the maJor mfluence on

o ‘farmland prlces Chavas and Shumway (1982) found technologlcal progress to be a maJori..‘. -

- wsource of rlsmg farmland values in five. Iowa crop reportmg dlstrlcts Represented by a

¢orn yleld varlable technology was; mcluded |n an analysls of pooled cross sectlonal and"
"?-j_tlme serles data lt appeared that technology was lnterrelated wtth commodlty specnflc‘

F:

kR and locatlon specuﬁlc lnfluences on Iand values _
‘ Roehle (1971) mcluded a tlme trend varlable Wthh he argued could represent

technologncal advance in- an analys:s of tlme serles data from the Manltoba

':"Saskatchewan and Alberta land markets from 1928 to 1969 ThlS varlable dld not prove‘-~ '
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to be statlstlcally s:gnlflcant in the regressmn analysls However dummy varxables were'. ‘
mcluded in the regress:on to measure the effects of a farm technologlcal boom during” '
the years 1955 to 1969 on the explanatory varlable measuring mcome Improved
statistical results were obtalned allowmg Roehle to suggest that technologlcal advance
was a moderate determlnant of farmland values | S '

‘ Kraft noted that productlwty xncreases may reduce costs as Well ‘as induce
economies of scale. He also used a trend varxable 10 try ‘to account for thns lnfluence _

ThIS variable was found to be statlst:cally ssgnlflcant in the lVIanltoba fa mland market o

from 1946 to - 1972 The analysns of this time perlod revealed that tarmland values :

lncreased S l 37 per acre every year in response to the trend varlable (1974, p 15).
_E. Farm Enlargement ' ‘ ’ i v
| lmproved technologxes are adopted at dlfferent rates such that economlcvganns
"-‘ are achreved by ear‘y adopters The suggestlon has been made that these galns are llkelyi'_
to be capltal:zed into the value of Iand as the lnnovator blds up Iand prlces to enlarge
\ operatlons Heady and Tweeten (1963) Tweeten and Nelson l1966) Tweeten and l\/lart‘m ,
(1966) Reynolds and Tlmmons (1969) as’ well as Kllnefelter (1973) all - found far{m:
B enlargement to be a major source of farmland value lncreases in thEIF varlous studles,"_
Technologlcal progress has Ied to farm enlarqement as cost reducrng technologles have‘ :
mduced economnes of scale In many cases, hlgh mtercorrelatlons between technology‘.
,:and. farm consolldatlon varlables requ1re that one - varlable be ellmlnated f‘rom the.‘-A‘:
statlstlcal analy5|s Accordmgly a varlable representlng farm enlargement could mclude
the rnfluence of technologlcal progress o ‘ A

Montgomery and Tarbet (1968) studued the wheat pea growung areas of

Washmgton and ldaho to determlne lf a slgnlflcant portlon of mcreasmg demand for land 3

°

o was from farmers A cross sectlonal survey of Iand transactlons was undertaken to

determnne the characterlstlcs of land: buyers Farmers W|th hlgher than average rates of
return and greater wealth were found to be the source of effectnve demand for -
Raup mdlcates that 63 per cent of agr:cultural land purchases in"the Unlted States,

in the year. endlng March 31 1977 |nvolved farm expansuon actlwty The prmcrpal means
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of these acquisitions' was the use of the financial capacity from existing land“bases
) A i . v : : ) ot
(1978, p. 303). - L |l T
. T ' i oo /o
F Economlc DeveIOpment _ ‘
Tradltlonal analysus of farmland values has been dlrected at the demand for
farmland - which is derlved from the dlamand for agricultural products However, the

} demand for farmland could be vnewed as derived from the demand for. space in addition

A to that of food and flbre Accordmgly the forces ‘of populatlon economlc deyelopment
‘and location have been studled as. determlnants of farmland values.

Raup (1857} ldentlfues elements of economxc development hi‘ch'have an -

.mfluence on ‘the market for agrtcultural land in . the Unlted States. [The effects of
technologlcal progress on agrlculture urbanlzatnon and lnflatlon are ,onsldered to be
'factors\ of a Qonfarm origin. Urbanlzatlon is descrlbed as an mcre/ased demand for '
' farmland for t'he puposes of space and mvestment R ’ A

Ruttan (1961) /constructed regresslon/i models- to "banalee ‘ Cali‘fo'rnia'
cross sectlonal census data These models conslstently showed that county populatlon'
was posﬂlVely correlated to farm real estate values Reynolds and Tlmmons (1969)
’utlhzed cross— sectlonal obsemanonsrof 48 stafes in the Unlted States Nonfarm ‘
‘ tvpopulatlon densny was found to: be a source of changing. farmland values in 1954 ‘and
1959 However varlatlons m the value of - farmland wathout bunldlngs were xnot
\»Slgnlflcantly mfluenced by thls varlable MOI’I‘IS (1’978) ’studled the mfluenee of “
- urbanlzatlon (populatlon denSIty) on the farmland values of countles in the Unlted States

‘ Elastlcxtles of the response |n farmland values to changes ln populatnon densuty were. '

found to vary accordlng to the nature- of the partrcular county For the countles where |

‘ ”'-values such that productlon oosts were lncreased e S /

"corn productlon was promlnent Morrls lndlcated that urbanlzatlon had/forced up land..

/

Magnusson (1979) tested for the effects of prvvate hon= reSIdent mvestment on.

' Manltoba and Saskatchewan farmland values Two hypotheses were tested usnng

s .cross sectlonal data and regress:on models. In a cross sectlonal study of muntcnpal land

prncels prlvate non- re5|dent lnvestmint was found to have an lnfluence on the mean Iand_ -

_value in both Manltoba and Saskatchewan in 1976 Munlcvpal prlce data were also used in
A s . . ! .
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\
models representlng regional markets which had high levels of non resident ownershlp

The author concluded that in the East Central region of Manltoba non- resldent mvestors

were wrlhng to pay more for farmland However in the interlake and Waestern regnons of .

@

l\/lanltoba thls lnfluence was not observed

E

' . Schuh and Scharlach (1966) studned cross= sectional mfluences on land values in

Indnana They used explanatory varlables representmg economic growth spatial shifts in -
" economic actlvuty property taxes, productlvrty and populatlon Sumllar results were

' .obtalned with' six snngle equatlon reg_reéfsnon models and thesje suggested that land quality,

p'opulation ‘density, and increased quantities of nonland inputs had significant positive

‘effects on land values. Property taxes'and the 'increasing price. of labor,(resulting from
local industrialization) were found to be significant negative determinants on land values.

. [ . ‘ . : : .';. o . . } ‘ '
G. Expectatlons and Inflatlon

The demand for farmland can be expected to be lnfluenced by the lnterrelated

' forces of expectations and Kflatlon Expectatlons reflect antlcnpated prlce changes in

: response to numerous institutiohal and behaworal factors onelof Wthh 1S xnflatlon Price
- expectatuons for farmland are based on an lnteractlon of expectatlons wnth the forces of
lnflatlon prlce changes and’ real capltal galns Brltney 1964) studied the lnfluence of =
: nonfarm factors. in the aggregate as welI as reglonal Unlted States farmland marketsf
. Prlce expectatlons based on changes.in prevnous Iand values were hypothesxzed to affect
,_‘the quantlty of farmland demanded Expectatlons ‘were represented by the lagged
"fdependent varlable Wthh assumed that recent prlces had a greater lnf/luence than the’ '
‘_Imore lagged prlces Thls varlable was statlstlcally S|gn|f|cant and the coeffnments {which

Cowere used to calculate an ad;ustment coeffucnent) suggested that farmland purchasers,

’mcluded economnc mformatlon from a long tnme hor{zon into thelr price expectatuons

The lagged endogenous varlable lprlce of farmlandl was found to be a sngmflcantr.

, explanator of. varlatlon m current farmland values by Martln (1977) in: an analysns of the
jaggregate Unlted States farmland market from 1910 to 1975 Smce both the dependent'
| and - the lagged dependent varnable were in real value terms Martln suggested that'
-';expectatlons of contlnued real land prlce lncreases were an mfluence oh: farmland values

“p. 25) Kraft et aI (1980) mcorporated the lagged pruce of farmland as an explanatory.

s
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varlable hypothesizing that previous cash flow levels were an influence ‘on the current .
level of investment in farmland and bunldlngs ThlS varlable was slgnlflcant for both the |
eastern and western Canadlan farmland markets.

: (Current prlces of" farmland mlght also be affected by previous levels of capital
galns Tweeten and Nelson (1966) found varlables representlng expected capital gains to“
be slgnlflcant and negatlvely related to both farm numbers and the number of transfers in

a multn equatlon ‘model.. Reynolds (1966) estimated expected capntal gains using a

' welghted average of past capital galns This variable appeared to influence both voluntary

transfers and farmland values Kllnefelter (1973) utilized a three year movmg average of
prewous'-real capltalﬂgalns as an explanatory varlable for linois farmland vaIUes This
expectatlons variable for capltal gains was determlned (i prellmlnary tests) to be more
appropriate than both the lagged endogenous variable and the dlstrlbuted lag varlable ThlS |
varlable had a significant mfluence on the |ndex value of. Illan|s farmland

“Inflationary - forces’ may be dlstlnct elements of expectatlons which have
contrlbuted to structural changes in the’ farmland market Pope Kramer, Green and
Gardner (1 979) lnvestlgated the sultablllty of prevnously developed models to the current
farmland market Their’ lntent was to test for structural change smce'they found the
prevnous models were no fonger effectlve predictors: They found Klmefelters 1973)
smgle equatlon model was the bestwpredlctor when applled to more recent’ aggregate
Unlted States data. They considered that s:multaneous equatlon,models which mcluded
elements of market structure from the previous- tlme perlod were not sultable for the
0urrent market These authors suggest that expectatlons in an lnflatlonary economy were
characterlstlcs of the current market Wthh should be lnvestlgated p. 115), ‘
o Rernsel and Relnsel indicated that expansuonary monetary policy ‘in the Unlted.
States had mcreased the demand for ‘land (1979 p. 1096l They argued that the -
fundamental effects of inflation on farmland values were' through changes ln interest: ‘

rates and in the returns to farmland Roblson (1980) argues: that expectatlons concernlng

’ returns dlffer from. those for lnterest rates. Expectatlons of higher rates of growth in-

returns than in mterest rates result m real lncreases in’ farmland values

Tweeten (1981) indicates that returns to farmland have :ncreased at a rate s:mllar.

to that of farmland values in the Unlted States durlng the 1960's and the T970s He'
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‘

argues that the real rate of return for farmland has remained relatively constant over .

" time, and that the true effects of mflatnon are increasing. sconomic returns to farmland

and nncreasmg mterest rates. Real increases in farmland values occur -when returns to
eqmty can be expected to grow at a greater rate than interest. costs. Tweeten ldentlfres‘
unantlcnpated inflation, govarnment'¢|;l€g/rams and long term flxed mortgages as factors .
which might have caused private dlscountrates to have mcreased relatively . slower than.
productlve returns to farmland. and thus contnbuted to real capital gains for Unlted States

'

farmiand (p. 21).

H'.‘Summary
This hterature rev:ew reveals a Iarge number of factors which have been studled‘v
' and |dent|f|ed as determmants of farmland values Factors revealed in most studles of

' farmland markets include the levels of farm returns tendenc:es toward farm enlargement

and technological progress as well as government programs ‘As well, expectatlons of

market partucnpants partlcularnly wzth respect to inflation and economlc development are.

: relevant factors in current farmland markets In.Chapter Four many of these factors are

S hypotheSIzed to be economic forces which lnfluence Alberta farmiand values
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- -_ and prOSDects for |mproved land use. . S : e

|

IV. Hypotheses to Explain Changes in Farmland Values

The conventional wisdom concerning: farmland values is that - these values '
"representa the capitalization of -eﬂxpect_ed returns. Expected returns are dlscounted to-

present value. Therefore, factors which affect ex_pected returns to f‘ar_m'land affect the

present value. Factors. such as 'technologyb, inflation and government policy _affe_ct
perceptions of future returns and thus are likely to affect land values. Market participants

might also form expectatio‘ns of future prices which could ‘induce price changes in the

" market.!? Economlc theory and- the Ilterature relatung to farmland values mdrcate that there

are many factors that could exert some influence on farmland values. As a result, market

partncnpants are not llkely to have complete knowledge of all the relatlonshlps between

these factors and farmland value changes, This chapter incorporates economic theory .

‘and deductlve reasoning to develop hypotheses of some of the forces operating in the

Alberta farmland market

A Expected Productive Returns

Land has value due to it income producmg abllltnes at present and |n the future |

The land purchaser would be expected to equate the dlscounted value of expected net
beneflts with a purchase price: Expected benefits are likely to be a function of the
expected returns. to land as mfluenced by commodlty and input prlces crop ylS|dS taxes
‘ Total farm lncome is generally taken to’ mclude the return to alI factors of'.
productlon The portlon of total farm income Wthh may be capltallzed lnto land values

could be viewed as the resldual after operatmg expenses labor, other capltal (non real

. estate assets) and management factors are pald These economlc returns to ‘farmland are

f
typlcally viewed as productlve returns Expectatlons of future p:oductwe returns to

- farmland ‘are very llkely formulated by reference to current and previous levels of

-returns. Although they are not eas:ly measured they may be represented by observable

factors Net farm income measures the lncome whrch agncultural producers have to

-

cover taxes, living expenses and investment. However, net farm incomes may not be an

1 See Bntney (1964, p. 24) or Martm (1977 p. 16) for dlscussmns of autonomous. and
lnduced price changes ,

7K



26

efficient measure of variations in the return to farmland.! Gross receipts change if there -

are changes in commodity prices, crop yields and land use, and therefore may be a more

: precise measure of variations in the economic return to farmland. The aggregate value of

’

rental payments (over the province) may give a. proxy measure of the amount producers

i

are willing to allocate to the land resource 1
The lmpact of year to year variations in expected productive returns on year to
year changes in farmland values will be tested using variables which measure gross farm

..recelpts;» net farm mcome and gross farm rent1? Expectations of product:ve returns to

farmland are hypothes:zed to be dlrectly related to farmland values The various proxnes .

for, or measures of, productive returns are- antuc:pated to’ have varymg degrees of
_positive mfluence on farmland values~
B. Inflatlon, Expectatlons and Real Capltal Galns ‘

The stock of farmiand is essentlally a fux\d\quantlty whose value can be

'expressed in monetary terms. The purchasmg power of the\dollar lnfluenceé nomlnal

farmland values snnce general prlce movements change the level of nommal economic - .

returns to land WhICh can be vnewed as belng capntallzed into nomlnal farmland values“
N \

~ An mflatlonary economy may also- induce real prlce changes n the farmiand Fnarket as

'market partnmpants form expectations of future prlce levels for farmland that are

' motlvated by prevuous levels of real capltal gains. o

- General pruce movements llkely mfluence mput pnces output pnces and: dlscount

\_ -

- rates in varylng degrees. Therefore inflation could contrxbute to real growth an.

[

‘prOdUCthe returns If output prnces increase rélative to lnput prlces The capltallzatlon of

mcreased future returns would result in real cap:tal galns ince pnvate dlscount rates

should ‘account for lnflatlon in order to msure that econ mlc returns do not lose
purchasmg power, they mlght be expected to lncrease in response to general prlce

.1 See Scofleld l1965) for further discussions on land returns and farm income. ™

12 Rental payments for farmland, are normally made under cash or crop share . .~ s .

arrangements. Provincial gross farm rents are not adjustéd for the amount of farmijand
rented. As a result, this measure will be influenced by the amount farmland rented as well
as the productive returns allocated to rented farmiand by producers..

1 In the empirical analysis of provincial farmiand values, Statistics Canada data measurnng
provincial aggregates of gross farm receipts, net farm incomes and " gross farmrents are’
used. In the census division analysis, Alberta Agriculture data measuring average gross .
farm income and average net farm income per farm taxfiler per census dwnsron afefsed.r
N Thls capltallzatlon process is described by equatlon 25 4 C

'

.

™~
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-increases. Should prlvate dlscount rates increase (in an mflatlonary economy) at a rate
s|ml|ar to increases in economlc returns, the capltallzatnon process is not likely to result in
real changes in farmland values However, institutional factors may be responsible for

prlvate discount rates not lncreasnng to the same extent as economlc returns in an.

(23

mflatlonary economy if interest costs are not fully affected l:y general price increases,
~ private discount rates may not increase at the same rate .as economic returns thus
effecting real capital gains.* The pOSSlblllty of lnterest rates belng sheltered from ‘general

price increases may arise ln the short run from unantncnpated inflation, fixed rate'
. &

mortgages and concesStonal credit (Tweeten 1981 p B). T )is institutional factors may

allow general price lncreases to shlft wealth from lenders , borrowers as borrowers

achieve real capital galns.
When economlc returns to farmland increase at a rate greater than increases in

prlvate discount rates real capltal gains in farmland mlght be viewed-as discrete .

¢

adjustments Wthh maintain the real rate of returnflcurrent returns to current land values)

s/

o iRT equzllbrtum _with. the—time~ preference for money and returns from alternative

“investments (Tweeten, 1981; Mellchar 1979; Robison, 1980). The initial increases in
capltallzed value of farmland may cause the' real rate of return (ln farmlandl to fall.: Snnce
“the mcreased capitalized value is the result of mcreased—futul:&eazmms\rom farmiand),
these real capltal gains become a component of the real rate of return reallzef over the
.llfe of the lnvestment. As a result, ad;ustments,m the capitalized value of land can be_-

'

. expected to maintain an equilibrium real rate of return lTvveeten‘19‘81 ' p. B}

e PreV|OUs Ievels of reacapltal”gams\m farmland values might also contribute’ to
expectations that real capltal gams W||| contlnLy/Expectatlons of real ‘capital gains are
_arﬂgu‘e’d to_be self-generating since- past_ gains create the expectatlons of future gains
.'(Rey-nolds 1966' lKlinefeIter 197 3; Prénti"ee -and Grayb 1880). The increased purchasing
power from real capltal galns appears to. cause an mcrease in demand and further.
pvvard pressure on farmland values These expectatlons are likely remforced by -
" preferentlal tax treatments on capital gains's. In an mflatlonary economy these
expectations reflect attempts to maxlmlze utility (Britney - 1964 P 25) and to hedge:
: ;'Fr:ls-caoltall;a—tlo—n_;;r_o_c:ess is descrlbed by Equatlon 2.6 ‘ ’ \
‘¢ Preferential tax treatments involve taxation of only 50% of realized capltal gains and
~provisions for postponement. of capital gains taxes in-cases of lntergeneratlonal

" transfers of farmland



against inflation by shifting nvestments to real assets (Martin 1977, p. 17) Despite the
possibility of money illusion, taxpectatlons of meroasing land prices based on previous
increases in farmland values (which are not necessarily the result of increasing productive
returns to farmland) are likely to have a positlve mnfluence onreal farmland values.

Since general price increases may have varying effects on output prices, input
prices and discbunt rates, the effect of inflation on farmland values 1s an empirical
matter.!” However, the combined influence of general price increases and the institutional
factors mentioned are anticipated to have a positive influence on farmland values
Accordingly, a variable is developed which might capture the differential effects r_)f N
general brice increases)o'\n output prices and interest rates The variable X 10/X 11, is a
proxy for the relative effects’ of inflation on the averag‘e annual farm prices of
' agrglkcultural products and mortgage credit costs!? Were this l/ariab'le to reflect the
effects institutional factors might have on interest rates, a direct influence on farmland
values would be expected Expectations of continued rea! increases in farmland values
are also hypothesized'to influence farmland values. Therefore. variables which measure
previous levels of real changes in farmland values are“ expected to have direct influences

on farmland values

C. Population and Econemic Development

J A growing populatlon 'whose‘ income levels are also increasing may generate a
number of influences on far,rnland'values'. Anticipated growth in population _rnay cause
“similar expectations for growth in the demand for food and fibre. The derived de’rnand
for farrnland Would lnerease and be reflected in-increased exp‘exctatlons of farm earnings.‘
As well, farmland rna'y be consumed through such ‘nonagricultural uses as housing,.
industry, com‘merce"’and transportation. Population growth leading to these fdrms of
. urbaniza‘tion may generate an increased ‘demand for farmland If land is consumed, there

is a reductlon in the stock of farmland, which may thus contrlbute to the potentlal for a

'
° BN -

'declmlng market supply of farmland

17 Should’ mput prlces to increase at a rate greater than output prices, the growth rate of
current. returns would decline. However, if the discount rate is not affected by such price
movements, real capital 'gains would occur. If input price increases affect only the .
discount rate, real decreases in land values would occur. S
18 This variable is better described in,Chapter Five. ‘ . '

B
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Reglonal economlc development and populatlon growth mught be expected to

genérate a’hlgher value to the land resource Populatlon may shlft geographlcally in -
l

,.reéponse to shn‘ts |n economlc actrvrty mcludrng those lnsplred by such land related,‘-}
o factors as resource “or market Iocatnon The 1mmedrate effects of economic development
. are llkely Iocallzed However economlc development could have a more sngnlflcant’

lnfluence on surroundlng farmland which mlght experlence a rlpple effect from the_‘

o® @

development actrvrty Farmland proxnmate to the area of growth and development is.

a

e valued hlgher on: the basrs of expected future converslon to a hlgher value use Thel i_"y.; o

. growmg populatlon assocnated wnth economlc development could have mcreased "
[}

vbﬁ;purchasmg power, thus |ncreasrng the demand for assets such as farmland Furthermore o

*landowners selllng farmland for nOnagrlcuItural use typlcally become buyers wnth greater; :

l

g jpurchasmg power m other areas“’ A f - ‘- o S S .

The lncreased economlc actlvxty m Alberta durmg «the 1970s has had ma;ori-v',,'

’.j effects iy most economlc sectors apparently lnCIUdlng the fgrmland market The rnfluence o
:'-wic;'of economlc development and the growmg populatlon are’. thus hypothesrzed to be_"_
v dlrectly related to farmland values Accordmgly varlables Wthh measure economlc

growth in. Albenta are antlcpated to have posmve lnfluences on’ provnncxal farmland L

o values

: D Technologlcal Progress B T T e T o - e L

For the agrlcultural producer technologlcal progress |nvolves lncreased output-.-' o

) S

f from a glven group of resources or fewer resources needed to achleve a certam level_

) ,' of output The mdtvndual producer does not uncur the full costs -of technologlcal
: s ,
_progress smce research development and extensnon costs are largely absor’bed by

: _socnety Producers adoptlng technologlcal advances experlence reduced costs per unlt of ’
_'-'output and respond to reduced “cost's by xncreasmg output n Slnce land 1s a flxed factor'

of productuon lt tends to approprlate the resldual f’rom lncreased econom;c returns T

..’7 s

K 19, The purchasmg actrvnty of farm operators relocatrng |n otherr areas is llkely 1o be .
7 “reinforced by roliover provuslons to defer capital gains taxes: Effective March.13, 1977, .
" taxes on capital-gains as well as recaptured Capital Cost Allowar‘lce can ‘be. deferred lf the
farm property is-replaced by similar business assets.. " _ oo
.+ % Technological change can be viewed as reducmg marginal costs At the producer level
-usage.of variable inputs:is increased. If input and output prices are exogenous 10 the
_firm, the optlmum od‘tput of mdrvrdual producers ahd of the mdustry wrll mcrease '

e -
‘ o
o E .
)
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progress in agrlculture could be expected to. have pOSlthE‘ mfluences on farmland values

"-'planmng curve for the. farm ftrm (under condmons of glven technology) in contr

. Where total proflts mlght be assocnated w:th efforts to mcrease farm suze producers
'.attemptlng to maximize, proflts can be expected to bld for land WIth expectatlons of '

e vlncreased returns that are capltallzed lnto thelr bxd prlces

Under condxtlons of ‘2 glven fie. flxed) and melastrc domestlc demand for

“agncultural commodntles and statuc export demand the aggregate and Ionger run effects o
Cof technologlcal change reduces net farm lncomes (Chryst 1965 Reynolds 1966l The
xndtvndual producer however only recognlzes the short run effects of lncreased - '
productlwty The lndlvudual faces an elastlc demand curve therefore galns m product:vuty -
. '.Justlfy hlgher bld prlces for land As a result the farmland market can be expected to[

{reflect the beneflts of technologlcal advances: L o

o

" u_may ant|C|pate mcreased Ievels of future returns However not all producers respond

qunckly enough to beneflt from new technologles The arguement has been made thats.? .

~

! galns from ad’optlng technology are not sufflcuently wndespread to be observed in v
aggregate mcome statlstlcs (Herdt and Cochrane 1966 p 248) Technologlcal progress :

‘may have a d;stlnct lnfluence on the demand for farmland Wthh reflects the m:cro

| :mpacts of adoptmg technology Technologlcal progress lS thus hypothesnzed to have-f

g posrtlve effects on farmland values Varlables Wthh mlght measure technoldglcal

o

_ E. Farm Enlargement _ 7 »
: . Larger farms are able to reduce unlt costs by spreadlng overhe,ad costs over'
greater acreage Farm enlargement is thus argued to be an adJustment process to achleve
optlmal sme where the econom|es of suze are prlmanly prompted by technologlcal‘-,

advance However the forces of farm enlargement and technologlcal advance may have

dlstlnct mfluences on farmland values That |s one source of farm enlargement could be_,.

dlstlngwshed from technologlcal progress as mvolvung a moyement along tl’le long ru'

CH

effects on farm enlargement arlsmg from technologlcal change and lnvolvmg a

downward shlft of short run average ‘cost, curves ', = B L ’l’- '

Slnce cost reducxng technologles may become avallable contlnuously producers_ S
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Economles of snze may be mltlated by the adoptlon of Iabor savmg equtpment :

<

WhICh can result in’ excess productlve capacuty of mduvndual producers Producers are .
able to bld more for land smce the marglna ‘returns from addltlonal land are greater than :
: the average returns of the exustlng land base Heady and Tweeten provrde an xIlustratlon \

-of this phenomenon as follows o
.. ;A farmer ownmg 160 acres thh recelpts above varlable costs: of $50 per‘ Jen
_-acre and with nonland fixed costs of $30 per acre earns $20 as the imputed
_return to land. -Based on’'a discount rate of 10 per cent, he could’pay $20/.10
- =$200 per acre. for the "home" acreage ‘But suppose-an additional 40 acres’is .. _
.available nearby and he can farm it with- existing machinery and. other "fixed"

- discrete inputs. Again the receipts. above operating costs ‘are $50. per acre, -
..,.and other' overhead costs' are near zero, the return.to’land is nearly $50. ..
... Discounting at the s$ame.rate as before, the farmer may. pay: up to. $50/. 10 "

’ 3500 per acre for the addltlonal 40 acres (1963 P. 409) o .

' As well mcreased producer demand for land for expansnon can be motlvated by '

'the deslre to accumulate wealth and mig! Iead to land bemg sought for thls purpose

Larger establlshed farms llkely have superlor blddlng potentlalc owmg to leverage
’.‘ vffmanclal expertlse and greater rlsk bearlng ability: For establlshed farms expandlng the‘_" »

‘ land base may be the most deswable means of achlevmg economlc growth Furthermore .
-l_lncreased competltlon for farmland may be motlvated by the desnre of establrshed,i
Bl farmers to' assure contlnued growth over tlme S ‘ _ ' | ’ v 7_
ln most farmland markets expansnon unlts sell at a premlum over: larger tracts of -

: f;-'land Thls dlfference presumably reflects galns from economles of sxze and the frnancxal - -

advantages of land accumulatlon Slnce these economlc and evemperhaps socialk beneflts .

'may mcrease the demand for farmland the hypothesxs lnvolwng farm enlargement‘ R

. antncnpates that farm enlargement has a posntlve effect on the value of land Therefore a

:'_.vvarlable whlch measures average farm snze i Alberta lS antIClpated to have a dlrect ]

- lnfluence on provmctal farmland values

S :
© R ‘Goverhment'Pro’g’ra‘ms’ SRR (

Natlonal economlc pollcy and agrlcultural pollcy have some lnfluence on general prlce»

levels agrlcultural prlces and agrlcultural productlon Publxc pollcy is thus llnked \Nlth the

Government actlvnty lS a major component of the agrlcultural, envnronment S

farmland market t\hrough |ts mfluence on economlc returns to farmland as well as through\j'_

Ehe S

. ‘programs whlch dlrectly affect farmland R

-,
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Government actlwty mlght generate autonomous prlce changes in farmland
-markets through programs mvolvmg income stablllzatlon or pollcnes affectlng the general :
: 'economy since these programs may have a dlrect mfluence on the economlc returns to_ .

.’_farmland However if the future economlc returns to farmland are expected to lncrease ‘

- 'due to publlc pollcres cash flow dlfflcultles may be encountered in the mmal years of

land ownershlp 2 The purchasnng ablllty of e><|st|ng farm unlts W|sh|ng to expand is

‘ 'relatlvely enhanced (farm enIargement hypothesusl through ablllty to endure the |n1tlal cash '

'v'flow deflc:|enc1es Thus Iow current returns and hngh purchase prnces may restruct entry ‘

almed at :mprovnng the purchaslng ablllty of new entrants

by beglnnlng or. small farmers In contrast some governntent programs have been dnrectly' :

: ; Improved access to credlt reduced rrsk and a contmued government presence in-
‘agrlculture are actlvrtles lntended to ald entrants mto farmmg and to ald them to survrve '

an lnltlal perlod of low current returns ’(’Zredlt factors may mclude Ionger terms than'-

w

S ‘would be avallable |n the prlvate credlt market reduced downpayments and provrsuons_:

o for hlgh rusk borrowers all of Wthh result in a greater number of land purchasers .

.-Another possnble factor is the contlnuatlon of government programs icUItUr‘e:that_

may reduce the extent of l’lSk and uncértamty facmg mdnvvdual producer “thus attract

S ‘more entrants to prlmary agrlculture

Concessronal credlt prgograms funded by both federal and provmcnal governments
_-have lmproved the purchaslng power of those Wlshmg to compete in the farmland o
market ThlS fundlng may be dlrectly capltallzed mto farmland values smce lt lS a factor s

’ whlch facnlltates an mcreased demand for farmland Therefore funds dlsbursed underv_.

- concessnonal credlt programs are hypotheSIzed to have a posmve effect on farmland

-'values A varlable Wthh measures the level of concessnonal credlt extended in Alberta |s" '

- thus expected to have a dlrect lnfluence on farmland values

_0..

L Capltahzatlon of lncreased future. returns ylelds an accelerated lncrease in the present -
:value of farmland which would be associated with a-reduced rate of current returns to

.~ asset value. As a result, cash flow may. be a’problem for new entrants in the mltlal years ’_ S

until sufficient growth occurs in: net returns

" Lower -interest ratés’are also-a component of concessnonal Cl"edlt programs WhICh |n

" effect reduce a’ purchaser’s-discotnt rate and yield a higher capitalized value. Lower: - .
“interest rates.are recognized in the inflation hypothesis-as: an institutional factor Wthh o
allows a greater portnon of antncrpated future returns to be capltallzed mto land values
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G. Partlal Adjustment to Economlc lnformatlon
| | Agrlcultural producers c0nsuder economic mformatlon over a perlod of time "
o when evaluatmg real estate Changes in. factors affectmg the economlc return to land may
have I|ttle |mmed|ate effect on farmland values as the response may be spread out overa .
peruod of time. Market partlcrpants adjust to economlc factors ., over tlme due to

Jtechmc l‘, mstltutlonal and psychologlcal factors ' -
ln most years the ma;orrty of farmland transactlons are undertaken in. the early.- g

‘sprlng prlor to cropplng actnvuty Once a productlon program is establlshed most‘»

'___producers are reluctant to. make changes concernlng the la#d resdurce After the"

~

,':iproductlon process mvolvnng land - lS completed Iand transactlons take place at an .

Ll

mgeased level As a result a tlme lag may be lntroduced lnto the Iand market as.
partnc:pants delay thelr response to economlc forces S:mllarlly a tlme delay occurs,_-

' j.'between the tlme a transactlon is agreed upon and the pount in tlme when the' transactlon'

'.lS completed Due 1o technlcalltles mvolved in transferrlng real estate the vactual .

transactlon may be based on prlces establlshed months prewously
‘ lnstltutlonal forces affect adJustment responses in- the farmland market through
‘g-‘the avallablllty of fmancrng faor land purchases The large amounts of capltal reqwred for‘

' »land purchases are not avallable to aIl potentlal purchasers Desplte the avallablllty of

' ;concessuonal credut there are Irmrtatlons“ to obtalnmg credlt for the farmland market‘ e

o Smce potentlal partrapants in the farmland market may be unable to bld therr deSIred bid :
‘m_‘fprlce farmland values mlght be prevented from fully respondlng to current economlcf"
'Amformatlon | v ' o » ‘ ' v,
The conservatrve nature of agrlcultural producers comblned wnth limited‘ :
-ekperlence rn land acqu:smon mlght further contrlbute to a delayed response to. CUrrent[H'

,economlc forces ‘As a result of these technlcal mstltutlonal and psychologlcal factors 8

o adjustment to current economlc mformatlon by market partncvpants may be slugglsh’ and,

” thus responS|bIe for autonomous price changes tendlng to be based on prev:ous" N

'vfarmland values The hypothesns |s made that market partucrpants tend to adJust graduallyf

_‘to annual changes m economlc forces and thus tend to rely to some extent on' prev:ous

2’ Both ‘the federal 50urce of concessnonal credlt the' Farm Credlt Corporatlon and the f
g provrncral source, the Alberta Agricultural Development Corporation, have qualrflcatlons
concernlng ‘maximum asset levels and restrlctlons on maxlmum loan amounts. L

?
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‘farmland values.. Therefore, previous farmland values are ‘expected to have direct -

- Jjnfluences on current farmland values.
v H O.uantlty of Farmland Transferred e
The marketed supply schedule for farmland represents the amount of farmland

offered on the market at various prlce levels Slnce the marketed supply of farmland‘

' reflects transactlons resultmg from changes in-the hlghest and best use of -2 property

the supply schedule is llkely to be responsnve to prlce changes Furthermore the supply
schedule most llkely responds to prev1ous changes in. farmland values Sellers enter the‘_
jmarket at d|fferent prlce levels when the mlnlmum selllng prlce for each vendor is

dlffererlt (Herdt and Cochrane 1966, p. 248)

The dlrectlon and magnltude of prevuous prloe changes are expected to be major

SR lnfluences on the marketed supply of farmland This applles partlcularly when prlces for'

N

i farmland are mcreasnng rather than decreasmg When prnces are decllnmg /the supplyi

o response can be expected to be qurte reduced However mcreas:ng farmland prlces may/

cause the marketed supply to be greater than in the case of decllnlng prlces
The quantlty of farmland transferred may be taken as. a measure of the marketed

: supply of farmland The* quantlty of farmland tranferred as a measure of. marketed supply

of farmland is hypothes:zed to be related to farmland values Current market supply ns ‘

' ant|c1pated to have an mfluence on current market values Therefore mcreasnng quantltles

g of farmland transferred may be assocuated wuth decreasmg farmland values
1. Summary

The hypotheses developed in thls chapter relate to varrous‘ economlc factors

' prevuous farmland values are “all hypothesuzed to have dlrect mfluences on farmland
. § values. The quantltly of farmland transferred is hypothesnzed to be lnversely related to
-.Ifarmland values Chapter Fuve cdntams the methodology by Wthh these hypotheses are -

i tested in the Alberta farmland market - , e

(IR

Antlmpated productuve returns lncreased future returns expected real galns economlc i

development technologxcal progress farm enlargement government programs and

‘.;l_ ’
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V. Proposed Models, Data and Metho‘d’ologyv )

'A Introductlon :
In Chaptér Four a number of postulates are deduced to explam changmg farmland :
'A values The purpose of th|s chapter is-to restate these postulates ina mathemat|cal form
and to. develop-approprlate statustlcal methods to‘test the hypothesuzed relatlonshlps The
E ob;ectlve is to obtaln an lnducatlon of the sign as weII as measures of magnltude and
rellablllty for the factors hypothesxzed to have mfluences on farmland values B ”
' Th|s chapter containg dlscussuons of the economlc structure of the farmland'
market: the proposed models for thus study and the data and methods of analysus Data‘ =
| "sourc{es the nature of - explanatory varuables statlstlcal estlmatuon technlques and..f

]
lstat:s’tlcal problems are also dlSCUSSGd

“B The Structure of Economlc Models of Farm‘land Markets RN g

: A model of the farmland market should reflect the underlylng causal factors_‘
--.'whlch affect that market if the model is to’ be reahstlc The results and mterpretatlons,» ;
_‘derrved from a realustlc economlc model have economlc sngnlfncance and practlcal
“-’appllcatlon The reason hes in the fact that a reahstlc model IS able to explaln the' '
"‘functlomng of the farmland market ‘as: opposed to merely descrlbmg |t ‘

‘ ‘ No snngle specnflcatlon of a model descrlblng the farmland market has been
‘:‘“FWldely accepted The economlc models for thls study ‘are formulated largely throughjv.vn’
(_.deductlve reasomng and “the beneflt of prevnous studles Models hypothesnze the" '
8 jmfluence of varlous market forces on farmland values Economlc theory provudes |
knowledge concernmg the nature of these economlc forces Statnc equnlbrlum theory

indicates that. stable prlces and quantltles are. determlned by a. balance between_ -

‘productlon and consumptlon Equnhbrlum prlces are thus determmed by the mteractlon i

o between supply and- demand forces However economlc theory is not able to provnde '

"knowledge concernlng the number of equatlons ‘to’ be specxfled m a model of.. the

b_"farmland market or whether such equatnbns are to be in.a linear or nonlmear form As
‘ mdlcated by Koutsoylanms the complexlty of the economlc relatlonshlps the purpose of
= the.study and the.avallablllty-of. data are all c‘_ons|derat|ons in determ:mng the natur._e of-the



model(1981 P 16) - o o . ;. -,

- Single equatlon models assume a monocausal relationship... When apphed 1o a.
';farmland market “the equilibrium pr)ce is assumed to be a functlon of a set of
lndependent variables. Slnce many - of the explanatory economlc varlables mnght be
: -.assomated wnth both supply and demand relatlonshlps smgle equation models may not be
effIClent in explalnlng/the complexutles of a partlcular market. lf a -smgle equation demand -
*“model is to explain allithe vari'ations,irffa'rmland values market'supply‘must bebassumed‘

to be’ predetermlned ThlS assumptlon could be dlfflcult to lmpose when seeng a

.reallstlc economlc model However the limited ablllty of a smgle equatlon model to

‘explaln the- functlomng of a market may be’ offset by the ablllty to generate estlmates for

most economlc phenomenon Furthermore smgle equatlon models may. be the only

' _ “feasnble models when data is- llmlted Slngle equatlon models are also well sulted tor

ordlnary least. squares lOLSl regresmon technlques for estlmatmg coefﬂments ‘

A system of srmultaneous equatlons is' able to reflect buyer and seller behavnor
"through structural components that can be mcorporated |nto the multlple equatlons of
5_ such models Slmultaneous models are, however founded on the assumptlon of an
' lnstantaneous adjustment to equrllbrlum Slnce economlc responses lnvolvmg Iand tend to '» -
take time,; a system of slmultaneous equatlons would lukely mclude lagged varlables to
| explain market behavnor SR \ ‘ ‘ " ' ‘. |
e In a typlcal recurswe model current supply Is determlned by prevnous prlces and
. vcurrent prlce is determmed by current supply Exogenous varlables are; used to estlmate
supply Wthh is: then used ‘with' other exogenous varlables to est:mate prlce Numerous
, cause and effect relatlonsfylps can be specnfled ina recurswe model allownng economlc
phenomenon to be explalned by a chaln of causatlon Recurslve models have been .
developed in several studles of “the farmland market (Reynolds and Tlmmons 1969
‘Tweeten Vand Nelson 1966 and- -Tweeten» and " Martin 1966)“ in". ~these studles

predeterm‘ined supply orlented varlables" us’ed together ‘with - exogenous

e 'demand orlented varlables to’ estlmate value pen acre. Decrslons concermng current

supply must be made exogenously of current prlce Therefore current prlce 18 assumed
to have no lnfluence on current quantlty Such an assumptlon is. argued to be valld for 8

farmland markets because producers are reluctant to make changes in thelr land base ’
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once a productlon program has been initiated As well, production programs are Ilkely to

'be |n|t|ated before farmiand values reflectlng economlc information for a ‘particular year

are knéwn (Tweeten and Nelson 19686, p. 32) o '

Recurswe ‘models are able to provnde explanatory models of the farmland market
due to their ablllty to lncorporate explanatlons of the causal process Furthermore the

Anature of these models. may allow an mcreased number of varlables to be lncluded

Y

without serious statistical problems Assuming that random components of each equatlon E

are mdependent paramet\er estimates can be denved through ordlnary least squares.

(OLS) procedures ln an emplrlcal analyS|s the nature and use of recursive models may be

largely lnfluenced by data avallablllty

C. The Proposed Models ' N - o (

Two general models are spec1fled in order to. test the lnfluence of - economic

forces which are hypothesnzed to affect farmland values at the provmcsal and census‘
| lelsnon levels. Several equatlons are estlmated from these general formulations. ’
The Provmclal Model _ oo |

At the aggregated provmcnal level, farmland values are hypothesxzed to be a

futhth of a series of economlc varlables>§ An economlc model for thls market would‘
mcorporate the ‘market value of farmland in

| - varlables ThlS functlonal relatlonshlp IS expressed in the followung general form ,

V= f(X,»,Xz;X;,...s...XO) RN /. T UL A AN 5.1
in Wthh the dependent varlable V. the market value of farmland s explalned by a series
of lndependent varlables hypothesnzed to have causal relatlonshlps Wlth V.

A smgle equatlon model is specnfled for the aggregate provnncnal farmland market

A largely due to- hmlted data avaulablllty Supply oriented data ‘particularily on the quantlty of" :
farmland transferred ‘are not avallable for sufficient years to be’ mcorporated into a tlme

- .series analyS|s at the’ provnnc:al level. Thls study formulates two single equatlon models to

accommodate data on a: relatlvely llmlted number of varlables for the perlod coverlng
-'{1940 to 1880 The second model observes the tlme perlod 196 1 to 1980’,and

lncorporates data Wthh were prevnously not avallable

a7

v a relatlonshlp wuth a serles of explanatory_- '

.S
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A recursive moddl is formulated to test the influence of those variables whie'h _are

expected to - influence farmland values at the census division level This .model

lncorporates data measurmg the quantlty of farmland transferred Improved explanatory

ability ‘is expected with the recursive model as it mvolves a cause and effect relationship -

between Iand transfers and land values A problem is encountered in usnng the transfer

data aggregated over census lelslons since thls is avallable for a llmlted time-— series only.
However pooling cross— sectlonal and time-series data at the census division level
prowdes an mcreased number of observatlons and thus offers a means of dealmg Wlth

this problem The technlque of - analyznng a tlme series of cross sectional data is

Vspecuflcally discussed in the later section on statlstlcal estlmatlon problems.

The | recurs:ve model hypothesuzes that the market prlce of farmland’ |s dﬁetermmed

/

by the current, quantlty of farmland transferred as well as other exogen0us variables. The'

/quantlty of farmland transferred is . predetermlned by & functlonal relatlonshlp wuth a

series of exogenous variables. This model would be formulated w:th the follownng

general form ‘
V= f( T: Xy, Xy XynienXg)
T EAX Ky K X o S 5.2

In this model, the dependent varlable Vi is the market value of farmland WhICh is
: vdetermmed by the predetermlned variable T, and other exogenous varrables X, X, X ..... L

' .X¢ . The dependent variable T, the’ quantlty of farmland transferred, is 'det_ermlned by the

exogenous variables X, Xy X X

- The provincial model- lS tested on data expressed in both nomlnal value and )

'deflated terms and the. census lelSlon model is tested on data in deflated terms The

provnncnal model lnkely ellmlnates the mfluence of varlous reglonal effects on farmland '

' -'emplrlLaI data is collected from numerous secondary sources and is aggregated over the -

)

p;ovmce as well as over lndlwdual census dIVlSIonS The aggregatnon of data for the

s

values However these regional lnfluences mlght be observed in the recurs:ve model'

along ;wuth tlmetserles tnfluences. Both models can be estlmated usvng ordlnary leastv :

" squares lOLS) regressnon technlques Wthh are dlscussed in-the later sectlon on statlstlcal

,estlmatlontechnlques B ET

1



D. Variable Description and Meth.odology ,
_ This sectuon descrlbes data sources, data lrmrtatlons and methods of constructlng
variables. Secondary data are used at both the provmc}'l level ‘and the census dlwsnon
level. Problems of a methddologxcal nature which have\theur ongms in the data are also‘
discussed in this section. .. ‘ _ ‘ ‘
. The Consumer Prnce Index (CPI) is used as a variable representing genera‘l przce
changes when the analysns focuses on changes in the nominal value of farmland This
‘ study places emphasns on the analysas of changés in the real value of Jfarmland
uConsequentIy, ~the average annual .CP| serves an irnportant role as a deflator o‘f price,
in'come and cost data in adjusting these to constant 197 1 dollar values. The CPI,‘ ‘published
by Statistics C'ana_da,"'4 measures price changes over time for a.constant basket of goods
and services: The index thus reflects changes in the purchasin‘g oOWer (for this.basltet) of
“the Canadian dollar Durmg the entlre time perlod studled (1940 to 1980) the relative

welghts attached to component goods and gervices. in the basket have been changed in

order for the index to remain. a relevant measure A 1871 based rndex was derived for

the entlre time per|od through a procedure WhICh mvolved shlftxng the ‘base of the L

xndlces as well as splrcmg data over K nug‘lber of observatlons These adjustments to a
1971 base may be affected by the changes in the weighting. - ‘
: The varlable V1is the nom:nal annual average value per acre of farmland and’

burldrngs for the prov:nce of Alberta25 The varlable V2 is the nominal average agricultural |

real estate value at the census - lesxon level in Alberta Thls varnable V2, represents
transfer values for-x farmland and buildings based on "assurance ‘fund" estlmates reqUIred
on all tand transfers” Assurance fund values when aggregated over all agrlcultural real

_estate transfers are Ilkely to be. mfluenced by the mclusnon of non arms length transfers.'

e e e —————

- CPI data were obtained from Dominion Bureau of Statistics, Canada Yeafbook (Annual
~ 1940'to 1970); and Statistics Canada, Consumer Price /ndex, Cat.No. 62-0 10 (1980).
25 A series of average per acre values of farmland and buildings was obtained directly
from Statistics Canada. These unpublished data provnde an estlmate of market-value based.
on mail surveys and census farm reports. ‘
26 These ‘data were obtained from Alberta Agrlculture Resource Economics’ Branch
Agricultural Real Estate Values in Alberta, (1971 to 1980). These estimates were
derived from ownership 1 transfer information reglstered through Alberta Land Tltles
- — Offices:
~ 2 Assurance fund values do not necessarily reflect true mdrket values but serve as
* approximations. These value.data are more fully discussed in Alberta’ Agnculture
Resource Economlcs Branch Rea/ Estate Va/ue Check 1977. :
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As a result V2 is very likely to be biased downward“ The assurance fund data were

avallable for -individual mummpalltles in. the province. Consequently census dIVISlOl‘\
observatlons were calculated by’ welghtmg the munncnpal observatlons on, th basns of
quantlty of farmland transferred then taklng a welghted average for each of the census
divisions. Both Vl and V2 are aggregated estlmates which do not represent any ‘specmc

localized land market These variables are, however expected to provide reasonable

'observatnons of changes in farmland values over time. Sirce the varlables V1 and V2

measure values for farmiand and bunldlngs the analyses of these variables assume; that

farmland and buildings are both subject to the same lnfluences In order to analyze those

forces mfluencung real changes in. farmland values V1 and V2 are deflated by the CPl

The variable DV'1 is the provmcnal average value of farmland in constan‘t 18971 dollars

while DV2 is the census division average farmland value in cohstant 1971 dollars
PR

A number of varlables representing expected productive returns to farmiland. are

included in the emplrlcal analysls since there are many bases on whlch farmland buyers o

mlght form their expectatlons Farm mcome data aggregated over the province were"
obtained from Statlstlcs Canada"’ ThlS source prov:des the varlables of realized gross

farm lncome (X2) r#allzed net income (X3), -total gross lncome (X4 /and gross farm rent

' pald (X6) leferences among these varlables invojve dlfferer/tt sources of farm returns,

dedUCtIOl’WOf |nput costs and the lncIUS|on of lnventory values The variable X2 measures.

cash returns from 'the sale of agrlcultural products. and adds to these returns those from

‘ supplementary payments and from home grown produce consumed on the farm X3

deducts operating. and depreCIatlo harges from all farmy sources of returns. X4

measures all farm sources of returns and includes. adyustment for changes in" value of

c vassocxated with land and burldmg rentals When these varxables are deflated by the CPl

% An: unpubhshed research report Alberta Agrlculture Resource Economlcs Branch, Rea/
Estate Value Check, 1977, (1977) concluded there was a significant amount of ‘
undervaluation-in assurance fund values based upon subjective checking of these’ wnth the
assistance of assessors in 14 municipalities.

. 2 The data series for, 1940 to 1980 are aggregated over all. producers in the provmce
- Data was obtained from Dominion Bureau of Statistics, Handbook of Agricultural

Statistics, Part | /-Farm I ncome, Cat. No. 21-511, 1926~1965; and Statistics Canada,
Farm Net [ncome; Cat. No. 21-202,.{1870,13880). These data series are estimates-
derived from quantlty and price surveys intended to value agrncultural production at the

- farm gate

@

RN

\ mventory X6 is gross farm rént pald which prowdes an estimate of farmers expenses .
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' Expected produ‘ctive returns are likely formulated.in response to previous levels of
returns. Therefore, the variables described are lagged one year in-order to i"ncorporate‘\
this behavior pattern into the economlc model The varlable DER is a fully distributed lag -
of realized gross farm incomes (ln real terms) observed over three years"’ ’

‘ A further series of data obtalned from Alberta Agriculture,?! provndes census

division observat:ons of both farm mcome and off farm income.- Snnce the taxfuler data

. was coltected ' from individuals only, incorporated farms are excluded from thxs data

‘\.
source These annual data are ‘available for each of the 15 census d:vnsuons over the time

/

period 1972 to 1976 The variable X21 is the average gross farm income per farm

taxfiler per census division. This variable measures returns from the sale of agrlcultural
proéucts Variable X22 is the total off farm lnoome per farm taxfller whnch measures -
the net income from wages salarles business jncome, rental income and lnvestment
" income. X23 is the total net income per farm taxfiler per census division which measu’res-‘ :
total ne‘tv farm",income and total off-farm inczme. V_Vhen analyzing real .changes in
farmland v/alue‘s,' 'these variables are rlrdeflated‘ by the CPl _to yield the varjables DX21,
.DX22 and DX23... e
| _ The relative effects of off-farm earnings and farm earnings might be’ observed -‘
by constructing the variable, DX22/DX21 As DX22 rises relatlve to DX21, greater:‘k‘
returns are obtained from off-farm sources As a result demand for farmland mayv,
increase l_f off~farm returns are Used to cover cash flow defnc'lencnes m,cburrent returns.
A “r‘ise in-off-farm retvuﬂrrj‘s relative to farn'l'returns may_ also prompt'anrincrease in-the
quantity“of farmland tra‘n!sferred if landbwners sell ‘farmland_in order to pUrsue hlgher'
returns from off-farm sources. " | a
‘ Expected capital gains variables are derived"'f'ro_m .the_data on previous a“ggrevgate
_gains. DECG 1 and DEC-G2-are the variables proposed to measure the expected real
_ capntal gains_at provmcnal and census lelSlOl‘l levels respectlvely These variables. are

calculated from previous capltal galns welghted by fully dlstrtbuted lags. The lag behavnor

30 The variable is constructed as follovvs .

‘ DER = (3#DX2, +2#¥DX2,, + DX2,.,)/6.0
31 Alberta Agriculture, Statistics Branch, An Analysis of Farm Taxfilers in Alberta 1972
© to 71976 (1981). This unpublished report provides: mcome data derived from farm mcome
- tax returns for the penod 18972 to 1976. , , .
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specified in theése variables gives the most recent gains the heaviest waeighting'’ The
ekpected capital gains variables are calculated as follows,
| DECG1=3DV1,-DV1,. ) +2‘(DV10_,-'DV10_,) +DV1,.,-DV1,., /6.0 5.3

’

DECG2=2(DV2,-DV2, )+ DV2,,-DV2, /30 -, 5.4
X10 is an index of average annual farm prices of agricultural products for
Alberta.** The price index relates current 'farrﬁ product prices to those in 1971, the base
"‘,';ear. Data series whjch had éarlier base years were shifted to the 1971 base.*, Since

there have been changes in the composition of products which have been used to

calculate_this index’s the transformations may have some inaccuracies particularily 29::1
earlier Vdata. X1 1 is an index of mortgage credit costs, obtained from Statistics Canada,"".,‘
"to meastre changeé in the anm;al‘ cost of intgr%st paid for units of‘mortgage' credit. This
series was also defivedv.byk ‘r?basing earlier lrx’ﬁ%vfas to a 19171 base, which may involve ~
ina‘ccura_cies. in earlierv 'data. }Stétistic;s Caﬁftﬁp“%’a%cul'ates the mortgage credit index‘by

S o
applying the current interest rate on an

d mortgage value. This a'djust,rnent'
accounts for increasing prices of farm real estate; therefore, the index may hot be a

_valid cost meastr

particular:fy ‘for-those borrowers who were early entrants into the
. N .- . /, ‘ . N . - N

agri‘culture sector.
The variable X10/X 11 is constructed to serve as a proxy for the relative effect ‘
of general price increases on output prices and interest rates. As indicated in Chapter

T 9 . " :
Four, institutional factors such as fixed rate mortgages may contribute to greater growth

. in current-returns than in discount rates. This variable miy be able to represent such an
influence and is thus expected to_have a positive relationship with increasing: farmiand

values. T

*
+ : '

A numbBer of different lag specifications were considered in preliminary analyses. The
lag behavior specified by variables DECG1 and DE 82 appeared to have the most
significant influence on farmland values. JEEE ' ‘
¥ This index was obtained from Statistics Canada, Numbers of Farm Prices of
Agricultural Products, Cat. No. 62-003, (Monthly). This provides an index of farm gate

_prices for Alberta; largely ‘derived from monthly reports by farmer correspondents.

- ** This was done by considering-a number of observations in each of the data series -
rather than just the base year. As a result, the procedure used incorporated elements of
shifting the base and splicing the data. « I :
¥ The monthly publicgtion acknowledges changes in the computation of the: index.

- % Statistics' Canada, Farm /nputllffrice /ndex, Cat No. 62~004, (Quarterly). This index is
one component of the Farm Input Price Index which is designed to measure price -
changes.for a constant basket of farm operating inputs for western Canada.

‘
)
© Y

o
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Xl2 is' @ mieasure of annual populatlon levels in AIberta”and is - mtended to

measure the mfluence of populatlon growth and economlc development X 13'is annualf'

gross domestic pro’duct per person in Alberta The gross domestlc product data were LT

obtalned fr,om Statlstlcs Canada“ These were deflated by the CPl and then drwded by'.

X12 in order to yreld X13 Wthh is postulated to represent nonagmeultural mfluences on .

N

the demand for Iand ' _
X114 lS an. mdex of annual agrlcultural output per person in Canada These _data
' were obtalned from Statlstlcs Ganada 3 They prov;de a partlal measure of productuvrt\ in
the agrlcultural sector Slnce output per person does not spemfrcally measure lncrease
productlvrty resultlng from the greater use of capltal lnputs such as- Iabor saving
machlnery varzable X l4 |s not an ldeal proxy for technologlcal progress“0 Further ‘these
data are aggregated over all of Canadnan agrlculture and thus may not’ accurately reflec
S technologlcal advances specn‘nc to Alberta agrlculture . o
k Varlable X‘|5 measures on an annual basns the total nurnber of Alberta farms and B
Xl6 measures the average farm srze in Alberta These vanables were constructed usvng .
’ data from the census of agrlculture“ The census data provude quunquemal observatlons Lo
of total farm numbers and the total area in farms From these observatlons census year,v :

o, observatlons of average farm snze are derlved Slnce the census- Tarm deflnltlon has not' L

-

been consnstent over the perlod 1940 1o 1980 42 the. varlables used m the analysrs may- o
jire R )
not be conS|stent over the tlme perrod observed As well the complete tlme serles for
o . { S o ‘_
these varlables was obtalned by mterpolatmg and extrapolatlng between census year
‘ observatlons Despfte these llmltatnons these two vanablles prov:de lndrcatlons of trends"
.'__"_;__;_’_;__'______'_" R A "Q ' SRR % o
37 Data-covering the perlod 1940 to 1980 were obtamed from Alberta Treasury Bureau Lo
“of Statistics, Alberta Statistical Review, (1978,1980) S g
e 2t Data covering the period 1961 to 1880 were taken from Stattstlcs Canada Prownua/ LA
Economic Accounts, Cat:No."13-2 13,{Annual).
.39 Statistics: Canada, Aggregate Productivity. Measures Cat No 14 201 (Annual). Thls B '..°~ S
‘index is derived from the system of. natlonal accounts to measure labor productnvnty ln TR
agrlculture SR o
49 These measures (X ‘l 4) are lntended to reflect varlatlons in the quallty of the labor
“force, however technology along with: changes inlevels of capital investment, ca acrtN; e
utlluzatlon and management skitls. are llkely to have an mfluence on agrlcultural 3 IR
" person. ' vy
- These census data are avallable in Alberta Agrlculture A H/stor/ca/ Ser/es of :
Agricultural Statistics for Alberta, {1969} and Alberta Trea5ury Bureau of Statlstlcs
‘s Alberta Statistical Review, (1978,1980) - - .
, 1 42 The 1976 definition of census farms spec:fles holdlngs wuth agrlcultural sales of
A 31200 or more while the 197 1" defmltlon was based on holdlngs wrth agr:cultural saies
ofS50ormore e ‘ , . S
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S oyer tlme in farm nuimbers andofarm snzes aggregated over the provnnce
‘ “ ' Varlables relatmg to c/oncessnonal credlt were constructed for both the provmcnal
-~ level (X17).and- the ‘census dIVISIOn level '(XJ2>7) Th\ese varlables represent the levels. of ‘

: .concessnonal credlt extended in the provlnce X17 was calculated by comblmng data for |
Farm Credlt Corporatlon (FCCl dleUl sements W|th Alberta Agrlcultural Development;
Corporatlon (ADC) authorlzatlons‘3 ’ Authorlzatlons may ‘,_not always : result in

- dlsbursements therefore an element of mcons:stency may apply when these two data’]
series are comblned Furthermore the data were available” on 3 flscal year basus\ andlb'-:' -

| v.‘vsome Judgement was exerclsed in spemfymg the data to a calendar year bas:s X27 was ‘_ o

: :calculated by aggregatmg loan authornzatlons (obtalned dlrectly from FCC and ADC) for _

, munrmpalrtnes mto census lelSIOl’l observatlons S ’ . ‘ |

‘ The gradual adjustment process by. whlch farmland buyers respond to economlc'
o lnformatlon can be embodzed in the lagged endogenous varlable lnclusnon of the varlable ' ,; '

t'DVl01 is derlved from Nerloves partlal adjustment model 4 JVthh 1s founded on the'i L
'behavuoral concept that gradual adjustment takes place due to- lnstltutlonal and technlcal

‘_:constramts ThlS adjustment process becomes hablt formlng therefore tarmland buyers‘

SR _tend to: rely on prevuous prlce levels along wnth other economlc mformatlon The" AT

“”l'coeffnclen' f/

.fthls varlable provudes lnformatlon concernlng the Iength of the adJustment.: . b L

period. s

’,;'the number of acres of agrlcultural real estate transferred annually and':‘,'

'applnes at the census lelsfon level“5 Census lelSlOﬂ observatlons were obtamed by

a Annual data were obtalned from Farm Credlt Corporatlon Annua/ Report and .
" Financial:Statements, (1959—*60 to 1980-81) and Alberta Agrlcultural Development
L Corpﬁoratxon Annual Report, (1972~73"t0 1980-81). : S
W brporatlng the partial. adjustment model described by Koutsoylannls (1981 PP,
: "iél'O -3 13),.the gradual adjustment to changes in. the farmland market may be expressed
-as’ follows - : . L
Yy Y01—~vb(Y*4Y“)+vo ' : ' ‘ :
s Where b is. the ad;ustment coETtficient: Wthh is defmed to’ have ar value greater than O and
- less than or equal’to 1. which.impliés the adjustment process'is gradual and the . g
adjustment amount deglines over time: Y,—Y,.; is the actual change in- farmland values:
- which takes place. Y#-Y, ; is the change in.farmiand valyes which might have .occurred-if
R purchasers responded fully to current.information. Since the actual change-in farmland -
. values is only a portion.of what ‘might have occurred, there'is a partial adjustment . :
- process and the urrent vakie of farmland is influenced by prevnous farmland values. - -
~4s These trafisfer data.covering the period 1971 101880 are available fromthe ™ - =~
. publlcatlon A )oerta Agriculture. Resource Economics Branch, Agricultural Real Estate
~ . Values'in Alperta; (1971.to 1980). Transfers of agricultural real estate were defined. to
.+ :Include pargels ‘greater than 60-acres in size and valued between $5 andl $1000 per'acre
: '_m the peyod 1971 to 1978 and between S5'and § 1 500 per acre in 1979 and l980




encountered in the empnrlcal analysus

A

. aggregating municipal level observations of acres transferred. )

E Statlstlcal Estlmatlon Methods o _ » o

Selected varlables have been proposed as explanators of the varuatlon in farmland_ "
values over tlme Furthermore economlc models have been formulated as a means of".
estlmatrng the coeffnc:ents for these varlables This sectlon descrlbes the statlstlcal

estlmatlon techmques and the statlstlcal crlterla as well as llmltatlons that mlght be Iy

: Least Squares Regressnons

Ordmary least squares lOLSl regresslon technlques are used to estlmate

coeffuc;ents for’ both the provmmal and census lelSlon level models This is done usmg a
"Statlstlcal Package for the Socxal Scnences (SPSS) econometrlc computer program OLS
is. chosen as the estlmatlng technlque prlmarlly because lt is a proven method for;""

’estlmatlng economlc relatlonshlps ln both sungle equatlon and recursuve modefs As well

The OLS regression’ model specn‘ned ln llnear form lS as follows

"'_’y'-a+bx +0:X; b ><0+u LT e 55

' Y IS the dependent varlable and the X s are the mdependent varlables hvpothesuzed to

explaln the \/arlatlon ln Y. Accordlngly \he bos are estlmated coefﬁc:éﬁhts of the B

i lndependent varlables and these measure the change in the dependent varlable resultlng'*

from a one unl‘e change in: the mdependent varlable The lntercept term a.is a further_." -

A

parameter of the funtlonal relatlonshlp The random error term U accounts for the :

15" )

' unexplauned varlatlon in the dependent varlable

The varlatlon |n the dependent varlable lS thus explalned in a functlonal relatlonshlp ’_

‘ by explamed and unexplalne *?components Unexplalned varlatlon exusts in -an economlc.: '
: functlon for numerous rearsons Slnce varlatlon in’ an economlc varlable is explalned by

" —many 'ﬁorces unexplanned varlatlon in the dependent varlable is Ilkely caused by the -

W

o omlssnon of explanatory varlables Furthermore unexplamed varlatlon may result from R

w

5 "errors due to aggregatlon |mproper model specuﬂcatlon errors of measurement and thef_ ’

’random nature of human reponse to economlc forces The essence of is to mmlmnze‘. S

,,,,,

' 'the sum of the squares of the dewatlon between the varlatlon explamed by the functlon" '

R I3
. L ) B . PR

2

e
thls method is relatlvely easy to understand and apply in llnear and nonllnear relatlonshlps ‘
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" and the observed vartatlon in the dependent varlable

By specafylng the dlstrlbutlon of values for the error term, OLS is able to estlmate

the parameters ofan economxc model Koutsoylannls descrlbes assumptlons pertalnnng to -

the error-term as well as the explanatory variables as follows (1981 PP 55 58).
1. Uisa random varlable o '
The mean valug nof U in any partucular perlod is zero AR oy

The varlance of U is constant m ea

»The varlable Uhas a normal dlStrI_‘ i

The random terms of drfferent observatlons are mdependent -

20
4

5
6
e
, _9‘.7'_

Ui lS mdependent of the explanatory varlable s SRR
- The explanatory varlables are measured WIthout error
‘The explanatory varlables are not strongly correlated

: Aggregate varlables have been correctly aggregated

s

1

0. The relatlonshlp belng estlmated lS unlque s

The mathmatlcal formulatlon is correct L

7.

.

‘v

thelr goodness of flt“ a6 Statlst:cal crlterla are establlshed to evaluate the explanatory"

T

B2

The parameter estlmates derlved from the econOmoc models are evaluated forv

’ power of a: model as well as the relnablhty of the estlmates Unfortunately these crlterla to
" ,may tend to be mcons:stent W|th each other slnce greater explanatory power is very :

' llkely achleved at the cost of reduced rellablllty The ob;ectlves of the research ultlmately <

determlne whlch crlterlon |s of greater |mportance in the analysns ln thls study the g

economlc models have been formulated as. a means of contrlbutlng to lncreasedy

rellablllty are glven greater emphasns in the analysls

Hypotheses are tested on the basns of a sample populatlon representlng the. totalf ‘

f'true populatlon Thls Ilmltatlon creates the |Ike|lhOOd of errors in hypotheSls testlng

;4 The term "goodness of fl'( refers to the degree/to Wthh the economlc model o
, ‘descrlbes the empirical data T sy

‘ '_,and estlmatlng parameter values Accordmgly statlstlcal measures whlch focus on

_‘ populatron Emplrlcal samples however have less than full. mformatlon concernlng the{' -

: ‘Statlstlcal tests thus are founded on the testmg of hypotheses Wthh lmply statlstlcal 3

knowledge of farmland values*@mphasus is thus glven to analyzvng economlc phenomenon.‘“ :



sngnlfucance to a varlable or equatlon . ‘ _
| The standard error of the regressmn coeffnc:ent measures dlsper5|on around the -
"‘a,true parameter of the total populatlon Since errors are expected in the econom:o :
‘ 'models the snze of the error determlnes whether the estlmates are rellable The- standard '
‘error test \Lr\wdlcates whether an estimated coeff:cuent is 3|gn|f|c:antly dlfferent from zero.
' by comparing . the standard error thh the value of the coeffument The null hypothesus
’ ysuggests the true parameter is equal to zero. If the standard error is Iess than- one half .
the. numerlcal value of the coeff:cnent the hypothesns IS rejected The standard error test
4 thus |mplnes that the varlable is. statlstlcally sngnlfncant and has an mfluence on the‘
‘dependent varlable If the standard error exceeds one’ half the - numerlcal value the'
hypotheSIS |s accepted Wthh lmphes the var:able has no mfluence on the depehdent o
varlable The standard efror test is a general rule provsdlng a QUICk test for sngnlflcance'x
‘vof estlmated coeffucnents However the levels of sagmfncance of parameter estlmates arev‘ g
:_affected by the degrees of freedom" The 1 test consrders degrees of freedom ‘and

e thus is’a. preferred measure of statlstncal sngnlﬁcance in small sample snzes

Independent varlables m an emplrlcal sample have estlmated coefflcuents tha arew”‘i
“ ,vpart of a normal dlstrlbutlon around the true parameter The parameter est:mates thus‘are‘, '
: tested for membershlp in-a normal d:strlbutnon around the valuewzero The Stude'ts,‘ B
t- statnstlc attaches a probablhty level to the estlmated coefﬁcnent benng slgnlflca'tly_ o
.dlfferent from zero The t statustnc is the ratlo of the estlmated coeffscnent dtvrded by lt g '
standard error and the 1 dlstrlbutton consuders the Ievel of. degrees of freedom

© ‘ An F- test analyzes varlance as a means of determunlng the varlous factors causlng_-

R

-

varlatlon in' the dependent varlable The F- statnstlc IS the ratlo of any two undependent
estlmates of varlance and thus lS used to test the hypothesls that aIl true parameters are_ .
zero Snnce thls hypothesns lmphes that the explanatory varlables have no lnfluence on the'v
: dependent varnable lt tests for the overall sngnlflcance of the regressnon equatlon The :
F statfstlc is also used in testmg whether addlng a new varlable sugmflcantly |mproves the
. explanatlon of varuatlon in. the dependent varlable ' ' '

e Degrees ‘of freedom refers to the number of variables that vary freely Essentlally ,
' these are the humber.of linearly independent observations used in calculating the sum of -
..~ the squares ‘of the deviations. Therefore, when adding an independent variable to an.
economlc model, the degrees of freedom are reduced by one. 4
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The coeffnment of multlple determmatlon R2 measures the percentage of total\
variation in the dependent varlable that is explalned by the mdependent variables. Smce R
i expressed as a percentage of total varlatlon its ‘value lles between 0'and +1. The
: vgreater the portlon of the variation in the dependent varlable WhICh is explamed by. the i
,model the hrgher is the R2 value |

‘ R? |s ‘a reIatNe measure Wthh can be mcreased by mcludlng addntnonal explanatory B
varlables lnto the model. However the R2 develops an upward b|as when there is no

adjustment for the number of explanatory varlables lncluded in the model The adjusted

multlple coeffment of determlnatlon adjusts for the number of egrees of freedom ina

'Y’model Therefore the adjusted R? mcreases wnth the lnCIUSIOh of addmonal explanatory 8
varigbles only when the: sum of the squared devnatlons is reduced suffncnently to account
'for the loss in degrees of freedom Consequently the hlghest adjusted R?. also ylelds the -
Ieast varlance |n the dev:atlons The ad;usted R’ is thus used'in the evaluatlon of economlc' v
i models representlng Alberta farmland markets |n order to maintain a focus on the

rellablllty of parameter estlmates. L

‘F Statlstlcal Estlmatnon Problems _ ‘
| The valldlty of the OLS estlmates as well as the . statlstlcal crlterla are mfluenced .
by the emplrlcal data Therefore the statlstlcal results of thls study are evaluated wnth. "
| ’-'Irespect to econometrlc crlterla that test for lmperfectlons in ‘the economrc data. When
the assumptlons concermng the error term and the explanatory varlables do not hold the‘ .
-"valldlty of the estlmates and the statlstlcal crlterla become suspect Two. common .
:StatlStICal problems that orlglnate m ‘the ‘data. are auto.correlatlon and . multlcolllnearlty

‘, Furthermore the poollng of® tlme serles and cross sectlonal data as'a means of deallng‘; '

,‘With a problem of t00 few degrees of freedom ralses statlstlcal problems S f ] :

One assumptron of 0oLsS technlques IS that the random varlables from twd, :

successwe time: perlods are. lndependent of each other Autocorrelatlon lS the statlstlcal-v g

problem that results when the random terms are correlated When autocorrelatlon s »

: .'present in. an economnc model the OLS estlmates have large vanances Therefore thja;

"OLS estlmates are less eff:cuent than the estlmates derlved by other econometru: i

P




B

technlques | _ ‘ ‘
‘ ~Autocorrelatlon is mtroduced lnto han economlc mode!l when explanatory variables -
are omltted the functlonal relatronshlp mcorrectly specnfled when the true
dls?urbances are mls specufled lKoutsoylannls 1981 p 204). Since tlme serles data tend
"to show cycllcal movements true autocorrelatlon may also be mtroduced mto an
economic- model ' ' 4
The most common test for the presence of autocorrelatlon is the Durbijn- Watson
Test“ The d statlstlc |s“used in testlng the statlstlcal sngnlflcance of an estlmated
autocorrelatlon coeffncvent The computed d- statlstlc tS compared wrth computed upper
(du) and. lower (dll bounds since the exact dlstrlbutlon of dis unknown The bounds thus

are used to test for posltlve autocorrelatlon and can be adlusted to test for negatlve

:‘autocorrelatlon When dis less than di the hypotheSIS of no autocorrelatlon is reJected

‘ Wthh rmplles there is posmve autocorrelatlon When d ns greater than du the hypothesls

€

":,‘of no autocorrelatlon is accepted If d falls between these two bounds the test is

lnconcluslve for posltlve autocorrelatlon lKoutsoylannls 1981, p. 2 14). The solutlon to an

. autocorrelatlon problem is usually determlned by the source of the autocorrelatlon

' wTherefore reformulatmg the model to “incide™ mlssmg varlables Qr an autocorrelatlon ’
o coefflclent are two means of ellmlnatmg the semal correlatlon among the errors terms

L SRR

Multlcollmeanty ' R SR L _'

OLS estlmates assume that explanatory varxables are. ot perfectly llnearly

' 'correlated A hlgh level of correlatlon between two explanatory varlables mtroduces ‘the
statlstlcal problem of multlcolllnearlty The problem essentlally is in obtalnlng precuse
’estlmates of the. separate effects of explanatory varlables that are hlghly correlated
" D

Accordlng to Koutsoylannls multlcolllnearlty may lmpalr the accuracy and stablllty of the B

' parameter estlmates but the exact effects have not as yet been theoretlcally establlshedﬂ s

(1981 P 233) The statlstlcal crlterla used to evaluate the rellablllty of the parameter'

estlmates mlght also be lnfluenced smce mtercorrelateo S watory varlables may cause

lncreased standard errors The hlgh standard errors therefoz, mvght cause -explanatory_,'. -

s varlables to have reduced statlstlcal srgnlflcance :

" For a further description of the Durbln Watson Test and the d- statlstlc see
Koutsoylannls (1981 pp 212~ 216) - e i
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]

Empiricaltime—series data obtained with -respect to the farmland mar.ket ar'e\"li'kely'
to be highly correlated due to!the influen’cegof economic growth on many of" the
.e-xp‘lanatory va‘riab’lest A somewhat subjectiver procedure can be established for de‘aling '
with multucollmearrty through a selectton process that removes highly correlated
explanatory varlables from the economlc model Accordlngly explanatory varlables W|||
" not be included when the correlatlon with another explanatory variable exceeds + 80.

, Furthermore only one lnstance of correlatlon between two explanatory varlables
_ exceedmg + .70 will be allowed |n a functlonal relatlonshlp )
y Pooling Cross-sectlonal and T|me—ser|es Data '

The analysls of farmland values at the census division level is undertaken prlmarnly |
to observe the mfluence of the quantlty of farmland transferred on farmland values'
_-Transfer data at the- prov;ncaal level are avallable for the perlod from 1971 to 1980 This .
Jdimited number of observatlons may mtroduce the problem of too few degrees of"

freedom tnto the statlstlcal analysns However the census d|V|S|on trgéf

—~re,

,lncorporated into a “time-— serles of cross— sectlonal observatlons The

r data can ‘be

1)

poolmg of_ >

_cross— sectlonal and tlme series data lncreases the degrees of freedom However other

4

" statlstlcal problems may be mtroduced into tﬁe ana y5|s R ' - ,,'.",;

Census lelslon farmland vatues lnclude tlme senes and’ cross sectlonal‘

4

: varlatlons Explanatory varlables thus measure varlatlons over census lelSlons and over "

AN

time as well The ‘models and estlmatlng techntques applled to- pooled data lmpose

: assumptlons concernlng the mfluenoe of cross sectlonal and tlme senies v\artatlon on theA ‘
slope coeffuments and the po:nts of ;ntercept Therefore consnderatlon must be gtven ‘to
"the approprlateness of poolmg data and the’ reluablltty of: pooled estlmates - ‘
“There. are, many models - and estlmatlng techmques which might bé employed in
‘ 7 analyzung pooled data” Unfortunately the methods which might provnde the most reflned v’ \
analysvs of census division farmiand values are qurte complex and not readlly avallable ln"-‘
‘ _computer packages However covarnance models are ‘common in dealrng W|th pooled ;
ot ~data and pararneter estlmates Wthh can be derlved through OLS techmquj A covarrance v‘ v
iumodel assumes that slope coeffncrents are constant and that mtercepts vary for thev'
cross sectlonal and time-series umts Therefore varlatlons over tlme and among census

i Judge et al. provnde a comprehenstve descrlptlon of these methods (1980 pD
-325 359).. _ ‘ .



divisions are measured by the variation in intercept points.

With. respect to-census dIVISIOFl farmland values, the covarlance model mtroduces.

dummy Varlables to represent the 15 census d|V|5|ons and the time perlods over Wthh

- data were observed. These dummy 'varlables account for qualltatlve differences over g

. -census divisions and over time by varying the intercept term for the individual census

divisions. and years Furthermore the dummy varlables impose flxed ‘values on ‘the

s varlatlon between the mean lntercept pomt and the lntercept for the lndlv:dual units since

random varuatlons between cross— sectlonal unlts .and betwee‘n _ years .cannot  be
mcorporated into the model. » |

The coefﬂcnents of explanatory varlables may not‘reflect all of the mfluence of
the partlcular, force represented. This feature occurs sihce _explanatory varlables lnclude -

cross—sectional or time-series components which .are ‘likely to be ‘measured by the

‘dum‘my vvaria'bles.‘As a result, the economic 'interpretations which might be made with

N
respect to an explanatory variable should conslder the lnfluence of the dummy varlables

a .
5

e

G Summary ‘

¢

Chapter Flve has outllned methodology concermng economlc models varuables :

and’ estlmatlon methods A number of economlc variables WI”obe tested in the proposed :

economic models in. order to determlne those -forces havmg an influence on farmland

values in Alberta Emphasus is’ placed on, achlevmg reallstlc economlc mformatlon whlch,

. " mlght contrlbute to umproved decuslon making concernlng farmiand purchases Therefore

s,

'_,,statlstlcal methods and crlterla are orlented towards obtalnlng explanatory ablllty and -

s

rellablllty The varlables developed for this analysns are summarized in Table 6.1. Chapter--

Six Wl|| present the emplrlcal results of the proposed models.



————

. VL. Statistical Results

A Introduction

The general models and varlables descrlbed in Chapter Flve are used to estumate_‘ A

farmland values at both the provincial and census leISlOn levels. Varxous formulatlons are '

estimated |n order to determlne ‘which varuables have a statnstlcally 3|gn|f|cant infllence
on farmland values and thus.add to the explanatory power of an equatlon As well,

number of different measures of some explanatory forces are compared to determlne
which variable provndes a superlor measure of the hypothesnzed force. The equatlons
Wthh appear to best explain- farmland values are presented ln this chapter with their

'statlstlcal results. Statistical mterpretatnons and economic lnferences of the results are

made to provnde a basis’ for economlc conclus»ons and economlc lmpllcatlons WhICh are -

' *'developed in Chapter Seven.. . o

The emplrlcal results are presented in two sectlons The flrst sectlon presents

results for the time- serles analysis of aggregate pl'ovmcnal data. Th:s partlcular analysns is -

further broken down mto two differerit time perlods based on data avallablllty These are

' the pernod covering 1940 to 1880 and the perlod covermg 1961 to 1980 The second .
sectjion - of the emplrlcal results are from the analysns of pooled time- serues and -

cross-— sectlonal data at the census lelSlOn level. This analysrs is' intended to cover the

. period. 1971 to- 1980; however lack. of data reduces the number of observat:ons in
’ :some model formulatlons . ' |

Table 6 1 presents the, variables Wthh are. used' in the analyses The desngnatlon
i.deSC[’lpthl’\ and units of measure for the varlables are presented to complement lthe
presentatlon of statlstlcal results The variable descrlptnons and umts of measure are a
: partlcularlly vmportah‘o component of both statlstlcal and economic mterpretatnons

. . . \\‘ ’
_B. Provi'nclal Analvsis n

The results of models explammg provnncnal farmland values usnng value data WhICh

are expressed in nomlnal form are presented in Table 6.2 These estlmates are derlved d

from the general model 5.1 outllned in Chapter Five and cover the perlod 1940 to 1880.

n thls table the equatlon numbers are presented in the flrst column the adJusted R?in the, -
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Variable : ' ‘Description
~ cPl ~ Consumer Price Index (197 1=100)
A | Current provincial value-of farmland and buildings‘(S/acre)/
I ) . . . ' . . ' , N
‘ DV1 Real provincial value of farmland and bulldlngs in constant 1971

— “dollars ($/acre).

0

FV2 . Current census division value of farmland and buildings (s/acre).

Dv2 " Real census division value of farmland and bunldlngs in constant
: .1971 dollars lS/acre) ‘

o0

X2 Current value of redlized gross farm incomes aggregated for the
' Province-of Alberta (mllllons of dollars).

D_X‘2 : Real value of realized gross farm incomes aggregated for the
Province of Alberta in constant 197 1 ddllars (mllhons of dollars)..

X3 Current value of reallzed net farm incomes aggregated for the
' ' Province of Alberta lmllllons of. dollars) \

DX4 T Real value of gross farm incomes aggregated for the provmce of
: Alberta adjusted for changes in lnventory in constant 1971 dollars
. (millions of dollars). ,

e

X6. - Current value of gross farm rents aggregated for the Provmce of
: : Alberta (mllhons of dollars) ‘

o

DX6 R Real value of gross farm rents aggregated for the Province of
‘ " Alberta in constant. 1971 dollars (millions of dollars)

DER . . 3.year fully dlstrlbuted lag of realized gross farm )ncomes
‘ o aggregated for the Province of Alberta in constant 197 l doliars
- (mllllons of dollars) .

DX21 v_ Real value of average gross farm income per farm taxfiler per

- census division in constant 1971 dollars (hundreds of dollars).

DX22 Real value of average total off- farm income. per farm taxfller per
. ‘census division in constant 1971 dollars (hundreds of dollars)

DX23 'I Real average vaiue of total net income per farm tax filer per census
-~ division in constar\lt 1871 dollars (hundreds of dollars)
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Variable , - ~ Description
| ECG 3 year fully distributed lag of previous gains in nominal provincial
farmland values, representmg expected capital gains ($/acre).

DECG1- 3 year fully distributed lag of prev:ous gams in real provmcnal
. . farmiand values, representing expected real capital gains at the
provincial level (S/acre) o

DECG2 2 year fully distributed lag of prewous gains in real census division
: .\ farmiand values, representing expected real capital gains at the
© . census duwsuon level (S/acre). -

Xio - Index of farm prices of agri'cultu'r‘al products (197 1=100).
) X1y index of mortgage credit costs (197 1=100). -
. i : C«WW L » . . | . :
X10/X11 ~  Ratio of indexes of farm product prices and mortgage credit costs,

representmg the change in the prices. of agricultural pr.rhicts

- relative to the change n mortgage credit costs (187 = 1
-4 . : : .
X12 Pop&lation 6f the Provi'nce of Alberta (thousands),
X13. Real gross dornestlc product ‘per person in the Province of Alberta '
: (mllllons of dollars per person). Y
X114 © Index of agricultural output per person, Canada (187 1=100).
X15 ~ Total number of Alberta farms (individual farms). o
X16 .+ s Province of Alberta vaverage farm size (acr'evs)l. ‘
X117, - ' Real concessmnal credit extended by FCC and ADC at the provmcnal
: level {millions of dollars).
X27 Real concessnonal credit authorlzed by FCC and ADC at ‘the census
e division level (millions of doliars) ST
T2 . . Quantity of agrlcu!tural land transferred at the census d|v15|on level
: - ({thousands of acres).. - _ : BT ya
(,Z PT2 ‘ Predlcted quant:ty of agr;cultural land transferred at the census

division level {thousands of acres).
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second column, the F-statistic for the. equation in the thir.d column and the
Durbin- Watson d-statistic in' the fourth column The remalnlng columns report the
regression coefficients and standard errors (in parentheses) of the explanatory varlables
Standard errors are used in caICulating the t—statistic t0. test whether the estimated

coefficient is statistically significant For the empirical results presented, the reliability of

. : . ~\ N i . . ' '
the - estimated . coefficients are tested with a- t—statistlc to determine whether the

explanatory variable has a statistically significant’ xnfluence on the dependent varlable The:
estimated coefficients of explanatory variables whlch are not statlstlcally s:gmftcant at
the 5 per cent Ievel of sugnlflcance are |nd|oated by # . This format is used ™ presentung
statistical results at the pr,ovmmal level. The results of further equations are presente.d in
Appen‘dix B. These results'may be referred to in order to provide ad‘ditionalginformation ,
for statistical and eovonomioal interpretations. ” | »

| Since expected productlve returns are subjectively determined - by farmland
buyers and may not necessarily be a precise.économic residual allocated to farmland
’ Equatlons 601 to 6.03 |nclude different measures of expected productlve return’s to

farmland These variables all have positive mfluences on farmland values, sngnlfucant

coefftments and the F- statistics are- highly significant The equation WhICh lnclu.'

. reallzed gross farm income lagged one year (X20 1l“‘ has a hlgher F= statlstlc and adju

capital galns (ECG); general prlce lncreases (CPI) and farm enlargement‘i(

U Variables Wthh are lagged one year are denoted by the subscript ;.
s Equation B.13 in Appendix B indicates that the variable X 14 measuring:a fthral .
output per person is a significant influence on farmiand values. As well, the a-high- .
level of correlation between variables X186 and X 14 (82). Since there mtg -
and effect relationship between technology and farm enlargement, the vari:
assumed to represent the combined influence of these two forces.

V-
.2
5
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= varlable ECG both have sngmflcant lnfluences on farmland values when specufled together
(Equatlon 604) However when varlables representing expected productrve returns and
: xncreasmg general prlces are mcluded in thls spec;flcatlon varlable X‘IB has reduced
s sngnlfncance (Equatlorg\s 05 to 607) Varlable X16 is hlghly correlated wnth CPI (r 81 ;
_ _since general prnces and farm suze have tended: to change together over tlme Slnce these.-“'-
| i - varlables ’have snmllar trends CPl may be accountlng for: most of- thls lnfluence and X16‘,
accountlng for very httle Varlables representlng expected productlve returns may mclude -
o economlc lnfluences that’ are also measured by other explanatory varlables One reason ‘7"1' -
~for mcreasmg farm srze is to' achreve eCongmles of size whlch would mcrease expécted“‘v S
productlve returns 52, lncreasmg general prlces also affect the expected productrve return .
varlables X20 1 X3 and %(6 53 As a result the varlable CPl may be accountlng for the/
lnfluence of expected productlve returns and thus causrng the estlmated coefflc‘uents/o/f v
, the varlables X20 i X3 and X6 to have reduced SIgnlflcance or to be unrehable due to/the
/s/tatlstlcal mfluence of multlcoll;nearrty f.’ L :',v. i L ;‘ SR / o
S The varlable ECG is a three y|ear fully ﬁdlstrnbuted Iag of chan(gce,s in farn and valuesf-:' L

Consequently thns varlable lS mfluenced by general prrce changes -and changes in the’..

V'Iy to mcrease m

i ) economlc returns to farmland e Expectatlons of capntal gams are lr

response to :ncreasmg gen’éral prnces and mcreases in the curren/t,returns to farmland_’"

TN

Therefore the ECG varlable may account for varlatlons ln expected productlve returns-

Wthh would explam the reduced sxgnlflcance of vartables X2o , and X3 (Equatlons 605‘

s

Equatlon 604 may be the most meamngful of the equatlons presented in Table e

62 srnée the explanatory varrables descrlbe mdependent/economuc relatnonshnps wh:ch’

L exert an mfluence on farmland values Vanable ECG suggests that expected caprtal ganns‘ :

unfluence farmland values and EQG is l|kely accountlng for the mfluences of general prlce

)

L changes and changes in the economlc returns to- farmland Varlable X16 suggests that'; L

farm enlargement 150, has an mfluence on farmland values R N

.52 The Ievels of correlatlon between x16 and X3 (75) X6 (76) and X20 l( .85)- suggest f\hat o
farm- enlargement is related 1o these measures of expected productive returns, »
.33 This is confirmed by high levels of mtercorrelatnon f/or the varlables X2,. A X3 and X6
wrth CPI'(98; 98 and’94 respectively). . Ve
‘3¢ The levels of intercorrelation between ECG and CPI (83) X20 v 88) X3 (89) and X6
(93) would conflrm these relatlonshlps : b e

f_‘. . , . o Yoo

P
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\ Even though Equatlon 6. 06 prowdes estlmated coeffucrents fr/ﬂa\l}l the explanatory v

.varlables WhICh are statlstlcally sugnlflcant eco\nomlc lnt ns focusrng on

explalmng the farmland market are limited . by the presenc_

autocorrelatlon Many of the explanatory varlables lnoluded |n these models are hlghlyf

correlated whlch dlscourages economlc lnterpretatlon smce the mfluence represented by

ultlcolllnearlty and‘

) ﬁa partlcular v,arlable may actually be measured by a dlfferent varlable Varlable CPI has a

"domlna‘ht mfluence on farmland values as well as the other explanatory variables, ngh e

N

correlatlons of the varlables consudered w1th CPI suggest that general prlce changes may_'- SO

be a major mfluence on most of the explanatory varlables whlch measure monetary."

T values more’ comprehensuve analysus of farmland values may be achleved by adjustlng

'for thls common lnfluence Consequently the ensu:ng analyses lncorporate data in. real:

’ value terms in order to’ determlne the forces Wthh expj,aln changes |n real farmland,"

values As well the d- statlstlcs in aII

presence of posmve autocorrelatlon hlS presence is" Ilkely due to s:mllar trends in the‘ :

data or- the omlssvon of lmportant e>j>lanatory varlables resultlng ln a systematlc pattern ' __'.’-‘ e

among the error terms When autoco

may be underestlmated Parameter e Zlmates derlved from a sample of emplrlcal data may

therefore be lnaccurate estlmates o the true parameter values s

: Statlstlcal results from the al aIySIs of real provmcaal farmland values are reported_'

" ein Table 6 3 These results are der ved from the general model 5 1 proposed in Chapter'
FIVE and cover the perlod ‘from 1940 to 1980 Real provmcnal farmland values have:. :
lrncreased over this perlod Wthh »uggests that forces other than general prlce mcreases. o

.;.have had an lnfluence on farml nd values To analyze the sources of real changes in

¢elation is present the varlance of the random term( ’

'f the models presented ln Table 62 suggest the 2

_farmland values data for prlce cost and’ income varlables are deflated by CPl"

""v'_Consequently varlables measurlng dollar amounts are expressed in terms of constant =

_.____._...__,__._,___._.____.

53 There are a number of methods whlch may be applued to estlmate parameters when
~autocorrelatior is suspected. These methods. typically involve transformations of the =
original data. One of the more popular methods is the first—differences transformatlon '
- which assumes the autocorrélation coefficient is equal to.one. The €ochrane-Orcutt:
iterative ‘method is another means of ‘déaling with autocorrelatior. Thls method lnvolves :
transformlng ‘the orlglnal data by estimating an aﬂtocorrelatlon coefflcnent Ordlnary ‘

' least- squares techniqués can-then be.applied to.estimate tHe parameters of'an equatlon o

which has an autoregressive disturbance. However, there is difficulty in interpreting the.
~economi¢ meaning of variables with these transformatioris, With respect to this s udy, a
- number of the hypothesnzed factorsare already measured in first— —difference fofm. An

" alternative approach that'is used in thls study is the logatﬁr:thmlc transformatlon of the

cobserveddata . T T
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1874 dollars The results presented in: Table 6. 3 provrde an evaluétyon of the effect of. e

thOSe forces hypothesmed to have an lnfluence on real changes ln farmland values

The equatlons presented ln Table 6.3 test the lnfluence of varlables representlng‘ -

the forces of expected real capltal ‘gains (DECGl) farm

%

productlve returns (DER DX6 and DX2(, ) and a lagged response to mformatcon on

l

farmland values (DVlMl In most cases these models have hlghly s;gnlflcant ad;usted R#'s

' and F= statlstlcs However the d statlstlcs mdrcate for many of the models the presence 7

of a systematrc lnfluence among the error terms. Thls result is llkely due to the presence s

of varlables wrth s:mllar trends over the perlod observed or the omlsslon of lmportant_,

Ve

explanatory varlables _ . sl

\.

v Wlth respect to the varlable DECGl decllnlng welghts are attached to the real L

: capltal ganns of three prewous years WhICh lmplles that more recent galns have a greater .

- rnfluence ‘on current farmland values When tested mdcvrdually the DECGl varlable has a

sngnlflcant lnfluence on. farmland values (Equaclpn 608) However the low ‘adjusted R?" '

lndlcates that DECGl has Ilmlted explanatory power wrth respect to changes m real -
provmctal farmland values ‘ v » ’
Expected productlve returns to farmland are represented by the varlables DER s

DX20 . and DX6 These \%rlables measure reallzed gro@% farm mcomes (DX20 . and DER)-V"

. and gross farm rent patd lDXG) aggregated over the provmce The mfluence of. expected

: tlme horlzon than one year DXG lS the current year observatlo _os ’

o economlc returns t

values Varlable DX,_:

producttve returns on farmland values may have drfferent dlstrr%&ns over tlme DX20 .

bemg lagged one year assumes that expected productlve returns are based on the most

recent observatlon of past reallzed gross farm lncomes DER mvolves a fully dlstrlbuted

e o
lag over three observatlons of past reallzed gross farm m‘comes where more welght is -

1

glven to the most: recent mformatnon lmplylng that ant:cnpatlons are based on a longer

= assumes that expect tlons ‘of productlve returns emphasme a very current measure of

Equatlons 609 to 6 11 suggest that all of these varlables have an mfluence on farmland ; :

,

Ve

farmland explalns t‘v_ least amount of varlatlon in farmland values (Equatlon 6 1: l)

enlargement (X16) expected”' -

arm rent whlchf; o
farmland The hlghly srgnlflcant F statlstlcs and ad;usted st |n _

Whlch IS the most current measure of productlve returns to e
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R varlatlon in farmland values In these models (Equatlons [ 12 to 6. l4l varlable DECGT.

o t.-_ﬁ-fully to” changes |n current economjc forces WhICh are acknowledged to have anl_':-'

L ,mfluence on - farmland values Accordlngly prev:ous e onomlc lnformatnon partlcularly'

Ve AT

- economy

e :.dlff’erent from both 0 and 1 s6 .

¢
N
! .

‘ lncluding/the varlable DECGl wnth each of the expected return varlables does not :
notlceably m;/arove the statlstlcal results lEquatlons 6.12 to 6. l4) DECGl has an'_
méreased standard error and reduced sngnlflcance in these models However varlable‘
DECGl and the. expected productlve return varlables are most Ilkely measurmg separate o
mfluences since DECGl is not hlghly correlated. wnth the variables. DER (50), DX20l (60) ‘,,

and’ DX6 (65) The expected productlve return varlables seem to account for most of the‘! _

accounts for very llttle of’ the varlatlon an farmland values perhaps since the mfluence of.

o general prlce changes and expectatnc%s is: acc0unted for by the expected productllye // o
—\\: R . . i . L

'return varlables

A A
: s

: When IEC&l lszj'hcluded |n the same rnodel as the lagged dependent varlable :

(DVl0 l) the statlstlcal esults are superlor to all other models (Equatlon 6 l5l Together PR

/
=these two varlables appear to be sufflclently comprehensnve to account for most of the

‘ ~'explanatory forces lnfluenclng changes in farmland values The lagged dependent varlable
' specnfles a: dynamlc adjustment process Wthh assumes that prewous farmland values are

an lnfluence on CUrrent farmland values F’artlc1pants in farmland markets may not respond .

"""‘,‘prevnous farmland values may determlne current farn\land values \/arlable DVl0 i may e

therefore capture the mfluence of a number of econ’omlc forces Wthh have had an
. ? ./ G
in fthe same model as DVl0 . he'

= mfluence o prevuous farmland values When mclude

K ~; e
_ _varlable DECGl may account for expectatlons of real capltal galns that are assocejed__f
: wlth prevnous levels of real galns in farmland values Pr vvous changes in farmland values

Vtherefore mlght lnduce prlce changes ln current farmland values in -an’ lnflatlonary-

l , . ;

The estlmated coefftcnent of DVloll lS ‘.(] —b) where b l$ the adjustment.-ﬂ .

~coeff|c1ent Therefore in Equatlon 6‘15 the adjustment coeffl »lent lS calculated to begfy' :

0245 A two tall t= test is applled to determlne wh ther thls c effucrent is s;gnlflcantly.

% The Nerlove adjustment model constralns the ad)ust ent coeffu lent to be greater than
~Q and less than or equal to 1. If the adjustment coeffidient-were td equal O, this implies-
that past prices do not have a significant influence on farmiand valjes. Were the v

: coefflcuent equal to l the most 1mmedlate past prlce i the most s gn|f|Cant lnfluence on -



: f“The adjustment coefficient' is significantly 'diff_erent from 1 at the'5.per cent level and
‘significantly different from O at the 15 ‘per cent level $7 If the 15 per cent level' of

: slgnlflcance is not accepted the adjustment coeff|C|ent is not statlstlcally dlfferent frorr
0. Thls result |mpl|es that past prices of farmland are not used as a guxde to current
farmland values If the 15 per cent level is accepted the adjustment coefﬂc»ent |mpl1es
that Iong term trends in farmland values are used as a gwde to current farmland values
The low coeff;c:ent of adjustment value - suggests a very slugglsh response to current ‘

economlc or technlcal lnformatlon However the ad;ustment-coeffucnent is llkely to be,

underestlmated lf other explanatory varlables With a lagged response are missing. If suc

l

v explanatory varlables are omltted from the, model specsflcatlon ‘the estlmated coeffucnen ‘

: of the lagged dependent varlable may measure thelr lagged response

"'n )‘;-,i_‘. o

Varlable X16 measures lncreaslng farm snze over the perlod of observatlon n

thls analysns XlG i, assumed to serve as-a’ proxy for the comblned lnfluence °

‘ technologxcal progress and farm enlargement”s Therefore as a measure of th’e lnfluenc '
of economles of szze and the substltutlt)n of capltal for labor Xl6 is llkely to

- assomated Wlth varlatlons m expected productlve returns 59 The reduced sugnlflcance ‘

i varlables DX2,: v and DX6 in Equatlons 6. 17 and 6.18 suggests that varlable X16 may te‘

accountlng for. at least some portlon of the expected productlve returns lnfluence This

‘ exlanatlon seems partlcularlly appllcable to the varlable DXé: Wthh explalns or\ly a small.‘..'

portlon of the varlatlon in farmland values ln Equatlon 6. 16 varlable DER has 2 reduce.d RN

coefﬁCIent and is barely sugnlflcant at the 5 per cent level when lnoluded as an.‘

explanatory varlable with DECG‘l and X16 Slnce varlables X16 and DER are. hlghly

.. correlated (84), . Equatlon 6. 16 does not offer an lrnproved model with respect o E

[} . ; )

economlc content R B R SR R

“(cont d)current armland values Therefore there is 2 lagged partlal adjustment to o
.current economlo mformatuon when the adjustment coeff:c»ent is slgmfncantly dlfferent»
from-Oand.1. i
S The - -statistics for the adjustment coefﬂcnent are calculated as follows
: “1=.0245-07.023 = 1.07 : »

t=.0245-1"/ 023 = —4241

, able to explam a slgnlflcant amount of the variation :eal‘.farmlan Slnce X16 is:
able to explain the greatest.amount of variation in.régs gfarl‘nland FelEeRE ;
. measuring the related influences of. increasing technology i
39X 16 has varlous levels of lntercorrelatlon with the
DX8(4M l o

|

numbers.'
(.82) and
e
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The estimated. coeffncrents of DECGl and their statlstucal S|gn|f|cance notlceably
mcrease in Equations 6. 146,\“0 6. 18 The reduced coefflcnents of the expected productlve

return varlables could rmplfy that the DECGl varlable accounts for more ec0nom1c

+
B

lnfluences and thus have lncreased statnstlcal ssgnlflcance
; .ﬂ. f Th lagged dependent variable is mcluded as an explanatory varlable along with
' var;ables X16, DECGl and a varlable representlng expected productlve returns in
Equatlons 6. 19 10 6.21 . As prevrously d;scussed DVlO ] may account for the |nfluence
of many economic forcess Thxs feature could explain the reduced coeffucuent estlmates
v»for varlable X16 and the reduced s:gnlflcance of the expected. - productlve return‘
'»varlables when specnfued in the same model The estlmated adjustment coeffrcnents_
‘ 'derlved from the coeff:cnents of varnable DVl0 X are al sugnrf:cantly different from both .
0 and 1.6 The adjustment coefflcuents are mcreased when X 16 is mcluded |n the model g
"';Slnce behaworal responses to explanatory variables - may be lagged ir natur'e vanable |
X16 may account for the Iagged response in farm enlargement to the mfluence ;
T.technologlcal advance Thls could cause the adjustment coeffuc:ent to: mcrease since X 16
may capture some of‘the lag behavror in these equatlons The estlmates ofc the ad;ustment-~
coeffrcuents suggest that behavnor in-the. farmland ‘market mvolves a lagged adjustment to
‘eco.nomlc lnformatlon Wthh s consrstent wrth the hypothems that farmland valugs in
prevnous years are. used as a guude to current values DECGl is statlstlcally 5|gn|f|cant ln“, '
all three of. these models (Equatlons 6 19 to~621) This, varlablq, may capture some
'portlon}tj the mfluence of expected productlve returns as well as expected capltal galns v
' Equatlons 6 22 10 624 are logarlthmlc transformatnons lnvolvrng nonhnear
' -,specrflcatlons of Equatuons 6. 19 to 6 21 ¢ The estlmated coefficients of tﬁe explanatory

 This would’ be 'conflrmed by the. high levels of mtercorrelatnon between varlable DV 1 01
and DER (.89), DX2,_, {:86) and"X 16.(.85). 4 . .
L The t—statistics for the coefftCIent of adjustment derlved from Equatlon 6 19 are : o
e gt“2566 0y/.066 = 3.89 . : , o N S
. 2566—1/066-—u-1164 . ‘
The t= statlstlcs for the coefficient of adjusgent derlved from Equatuon 6 20 are:
01 =.2500 ~0/.061=4.09 . o _
S 1=.2500 ~ 1 /061.=~12.30 ; ,“‘ﬁi v '
The t- statlstncs for the coefficient of adjustment derlved from Equatlon 6 2 l are
1=.2702 - 0./0572=474 % . S

v t*2702—1/057—-l280 S " o
e The general modelis a nonlinear functlon wh”’ich has the followmg logarlthmlc I
transformatlon . : , L

lnY
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_ variables are elasticity estimates which measure the relatlve change in farmiand values
with respect ‘to a‘given proportlonal change |n the explanatory variable. The variables

DVlo ], and X16 appear to have the greatest impact on the dependent variable whlle

DECG1, although statistically sngmf:cant has considerably less impact Generally, the v

'statlstlcal results for Equatlons 6.22 and 6.23 confirm the resuits of Equatlons 6.19 and

8.20. However varlable DX6 in this nonllnear formulatlon has an estlmated coeffnuent

.- that is sngnlflcant at the 5 per cent level, |mply|ng a s19n|f|cant lnfluence on the dependent ,

variable. (Equatlon 6.24). As well, the estlmated elasticity coefflc1ent for'DX6 suggests
that thls variable might have the greatest impact on farmland values of all the expected

productlve return variables. -

’ " B

The statistical results in Table 6.3 provide‘ valuable ins’ight into the-determinatiOn .

of real farmland values: The variables DER DX\2(., and DX6 strongly suggest that
expected productlve returns have a dlrect mfluence on farmland values.” As -well, farm

-enlargement has a direct irfluence .on farmland values and appears to-be: related to

_expected productlve returns The performance of varnable DVlO ) |mpl|es that there isa-

: partial adjustment process in the farmland market whlch‘;esults in the farmiand values of
' prevuous years belng an lnfluence..on current farmland values Variable DECGl is, also a
sngmf:cant varlable suggestlng that prewous gains in farmland values have an lnfluence on
'current values These observatlons are ultlmately lncorporated into  the economlc
mterpretatlons presented in Chapter Seven However a major stat:stlcal hmltatlon to

“these results |s the presence of autocorrelatron Models wh:ch do not lnclude the lagged

' dependent varnable have d ~statistics. WhICh strongly lndlcate the presence of posmve

autocorrelatlon Thxs Ilmlts’ thelr value for economic mterpretatlon s:nce the coefficients
“may not be accurate estlmates of the true parameters The inclusion of variable DV 1.,

'appears to aocount for the systematnc mfluence on the resndual terms: that is the source

correlatnon 8y

Statlstlcal results from the analyS|s of real provmcnal farmland values over the’

pernod from 1961 to 1880 are presented in Table 6. 4 @hese results tend to conflrm the -

63 There are arguments that suggest the mclusnon of a lagﬁed dependent varlable does not
lmprove the economic capablllty of a model. See Grllnches (1961, pp 63-73).
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results derlved for the peruod coverung 1940 to 1980. The F statistics: and the adJusted
R?s for the models presented are comparable with those presented in Table 6.3 . Most
of the est'imated coefficients have lncreased standard' errors which-may reduce their:
statistical significance, 'however, this is most likely due to ‘the reduced number of
observations. The d-statistics suggest serial correlation among the error terms vvhen the
lagged dependent va/riable is not included as an explanatory-variable As was the case
over. the longer perlod varlable DV 1, provudes an economlc explanatuOn for the
: - N ;

. presence of serial correlation among the time- serles data. : S /

The relatlve lnfluences of the explanatory varlables on the dependent

, each explams similar levels of the" varlatlon in the dependent varlable as over the Ionger K

tlme perlod (Equatnon 625 to 627) The ‘variable - DX6 however explalns sngnlflcantly :

mare of the varlatlon in real farmland values (Equatlon 6 28). Thls phenomenon mlght be
'vexplalned by an. mcreasmg tendency toward cash rents ‘which’ allow producers to
compete for rented Iand Therefore, farmland values and gross farm rent could be
. lnfluenced by S|mllar forces in the more recent perlod of observation. Furthermore
provincial gross farm rents are no't -adjusted for the amount of farmland rented
therefore varlable DX6 is- lnfluenced by the amount of farmland belng rented as well as |
the economlc returns allocated to farmland by producers lf the  amount of farmiand |
rented |n “the perlod coverlng 1961 to 1980 was relatlvelyn, stable while the amount»
.rented during the period 1940 to 1980 was \increasing,jDXB, might be an 'improtve_d
measure of'productive ret‘u'rns'to farmland in the period covering 1961 to 1980. This
rfeature could explam why the varlable DX86 is able to. explaln a greater amount of the
/ variation in farmland vaJues over the more recent period. “

| The results of °Equat|ons 629 to 631 are reasonably consnstent *with those‘
o ‘observed over the longer time peruod Although the statlstucal s:gnuflcance of explanatory
varlables may be reduced the relatlonshlps among these varlables are the same 'Similarily,

~the estlmates for Equatlons 632 to 638 glven in Table 64 are consistent wnth those
presented in Table 63 One exceptlon is with the coefﬂcvent of varlable DX2,., which in
Equation 637 has a changed sngn Mult«colhnearlty resulting from the hxgh Ievel of

correlation between variable DX2‘H and 'the variables X 16 (84) and DV1,, (.83) hasllkely :



68

3

m —
o ) ~ o L . © -0 - suopeuniojsued) o.E%Emmo_ 8le | g 0O} mmw mcosm:_umﬁ
, , ) R 19| uad Jad g 8uyj 18 Juediiubis Jou 8jgeIIEA SIBDIPUI #
: - - : mmwmzucwkma ul Umwcmmwga 8.e sioJuie piepuels
{£81) (G0 : ‘ . - (080) Amoov , . ) B
-#19€T 8L1GL . o . m_mm mmvo - €06~ - et [42 0 696 13 4°
SINVA A N (LvZ) vol) © (10) E , . S o :
#5607 - . #9960 " - - 8YL9 mpmo 061 - ¢8e¢c - 96 vse _owﬂw.
(el . S BwL) el aoe o | C |
#2118V . #GEGO C6L9 96860’ 9te- . w81 Z6 . €86 16€°9
. 19z0) OBl - . {gBOY . E€YvO) . - Ll -
1480 - mmmwm. : ) geeL LeZEL £981- 4 AN 1 . 1.6 - 89
(szo) 010) . (8,07 (G811 Lo , :
. cgeol A TA ~GE08° 6691 1'9E- 1Ll L1z - BLE LED
Gzo) . 0L0)  80) . (g&l) o
6280 . #2010~ 1608 oLyt 68Z- . 191 vil o Q.6 gg9
(050)  (09%) . . wes) . o . _
64617 #9900 B : . . 6041 196~ £6¢C ot . e SE'g
(890) | (0E0) - o ee . -
LvatL o #LB610 ‘8cvil - BOY- VBT A GEY’ ¥E9
.. : . L : . M~  . .
91X. . 9xa "exa 430 "LAQ 19030 uesuo)  ousneys—p onsyels—o nmaan& -uoyenb3

‘0861 ©} 1961 POLRd By} 10} ‘Bjeq anjen [e8y Buisn senjep PUEJULIEBIOUING 1d $O msmezmm%m:czcoo?.o o|qe}

o



influenced the estimated coefficient in this case. Even’ though variable DX6 can explain a

~Qreater level of variation. in farmland values in the period 1961 to 1980 than with the

o _ .
longer data series, the influence of this variable is suppressed when variables X 16,

" DECG1 and DV1,, are included in the same model (Equations 6.35 and 6.38). The results

of the logarithmic transformations (Equations 6.39 to 6.41) suggest. that the relative
.‘\ﬂ

impact of explanatory variables are similar to those of the period 1940 to 1980. The

. relatively large elastic:ity estimates for the variables DV‘l0 , and X16 suggest that previous

farmland values and farm ‘enlargement have the greatest relative impact on lfarmland

values. As well, ‘the variable DX6 appears to have the greatest impact of the expectedf

productive return variables on farmiland values . : :

"~ The single equation models presented in. Table 6.3 and Table 6.4 do not suggest
structural changes that would necessitate respecn‘ncatnon of the models The coeffments
of the explanatory variables are generally reasonably stable over the differing periods of

observation so that. the results of Table 64 do not suggest sngnificant changes. in the

parameters of the farmland market However the coefﬂments of vamable DV1i,., have’

_increased sllghtly (E/Equations 6.36 and 6. 37) which suggests that previous farmland values
could have a greater influence on farmland values in the recent period of observation
- The coefficients of adjustment derived from these.-equations are, therefore, slightly

“lower which implies the behavioral' feature that previdus -.farmland values are being

. considered over -a” greater numbe'r of past. observations.‘ The lowest coefficients of

adiustment (Equations 6.36 and 6.37) occur when the ~expected productive return

variables are DER' and DX2 .1 Father than DX6. Differing measures of economic returns in

~ the expected productive return-variables could Iead to differing levels of dependence on

: prev:ous farmiland values in determining current farmland valués.

Table 6.5 presents statistical results for _estimates: of real prov:nmal farmland
N

values over the period from 1961 to 1980. Variables representing economic

development (X13) government credit programs (X ls7) and the relative influence of

'general price changes on agricultur-al product'pric,es and on the cost of mortgage vcredit

(X10/X11) which have 'not previously been considered in this’study are included as

explanatory variables The data for these variable,s were not available over the Ionger time '

s

‘period from 1940 to 1980 . e
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’ model as DECG‘l and DVl01 (Equatlon 645) Thls model suggests that” economlc' ‘

i mcrease 0ver tlme and is hlghly\ correlated wuth the varlable DER (93) Slnce agrlcultural

Gl than oo . R . S N . . Lo
) M S . N ‘ N : B . . ' - .

Each of these three varlables is. capable of explamlng more than 50 per cent of'
the varlatnon m the dependent varlable (Equatlons 642 to 644) Varlable X13 measures

real grosswomestlc product per caplta at the provnnc:al level This' Varlable has tended to: .

productlon lS a major component of Albertas gross domestlc product the mfluence” R

measured by varlable DER is very lnkely also me@s\ured by varlable X13. Varlable X l 3 has

a statlstlcally slgnlf;cant mfluence on real farmland values when spec;fled in: the same';

development expected capltal gams and prev10us farmland values all have an lnfluence on L

S

farmland Values When varlable DER |s lncluded as an explanatory varlable (Equatlon 646)- L .

the coeffucnents of X13. change notlceably Slnce varlables DER and Xl3 are ||kely,' i

l.—

.
L

.:3$

.

measurln s;mllar mfluences multlcolllnearlty ay ex laln the unex ected si n for DER
9 l’“ y exp P v 9

u

X |

provuncnal level ThlS varlab_e, has hlgh levels of correlatlon wvth varlables DECGl l8 it and_ e
DXG (85) The hlgh level of correlatlon b tween varlables X17_ and DECGl could be

l

o ’. explalned by a cause and effect relatlonshlp between conce551onal Qredlt and expected :

capltal galns Gross farm rents may be lnfll

Ik

lncluded ln the same model as DECGl and

coeffrcuent of DECGl lEquatnons 647 and 648) perhaps due to these varlables

_ respondmg to srmllar mfluences When varlables DER and DX6 are lncluded to represent >

the mflueLce of expected productlve returns the sngnlflcance of Xl7 is reduced When

lnfluence Wlth the Iogarlthmuc specnflcatlons glve'

varlables

appears to account for the effect of concessmnal credlt and expected capltal gams as an

b

_ mfluence on real farmland values ln Equatlon 649 nelther of. \)arlables Xl7 or DER are ‘

statlstlcally S|gnuflcant perhaps smce DE}CGl accounts for the mfluence of concessnonal

N

credlt and DVl“ accounts for some portlon of the expected productlve returnsf. e

X17 and DECG..l are each able to account for S|gn|flcant mfluences qrr farmland values

Vs

Varlable X17 prov:des a: measure}of concessnonal credit extended at the; =

u?nced by concessnonal credlt nf there are"'_f-”v e
trants into the farmlng sector who viould compete for. rented la%g When X 17 lS'. i

Vlo1 there lS a notlceable reductlon in the Vo

EC&l DX6 and X17 are. specxfled in the same model lEquatuon 648) DX6 y

‘ln Equatlons 6 52 and 653 varlables o

The logarlthmuc transgormatlon of data has reduced the level of correlatlon between S

‘ X these varlables to 51 from 81 whuch thus mlght explaln concessmnal credlt and




B

: costs are mcreasnng at a greater rate than are agrlcultural product prlces and thus ‘may be

v‘ W‘,'lmposmg a cost—prlce squeeze on farmland values“ Varlable Xl@/Xll 1s‘ﬁhlghly§ (

v ’Cons/equently the effects of mflatabn or{’f 5“,

‘correlated wuth the varlables DV‘l0 4= Sl) and DER (- 88) DV1 g measures the lnfluenee

| expected capltal galns both hawng an lnfluence on farmland values As well the 8
"correlatlon between DX6" and DECG1 is reduced from 7‘l to' 41 in the logarlthmlc' g
‘ transformatlon Accordlngly gross farm rent and expected capltal ga:ns both have an_ -

mfluence on farmland values/m Equatlon 6 55

! Varlable XlO/Xll appears to have a. 5|gn|f|cant mverse mfluehce on farmland:

A

_'values (Equatlons 6. 50 and 6 5 1) The mverse mfluence llkely arlses sance mortgage credvt

‘of preVlOUS farmland values and the varlable X lO/Xll tends t‘b decllne |n value as the P

A

lagged dependent varlable mcreases m value Therefore the reduced coeffucnents of
- 'DV]O 1 in these models suggests that a portxon of the Iagged response measured by thls
","’varlable |s accounted for by the of XlO/X‘l l Slmllaruly any cost—prlce squeeze would' -

'_be reflected Tn expected productlve returns Wthh would explam the reduced‘.

<o

. slg'nlflcance of DER in Equatlon 6 50. : VT . Rt '

One of the hypotheses presented ln Chapter Four suggests that/general prlce“f'

:“changes could have dlfferm" effects on outpua@rlces mput prlces and dlscount rates : w

a‘fk

e SRR s g : : )
land values would not have a predlctable :

dlrectlon However the argument was made that lnstltutlonal factors such as concessnonal

_credut flxed mterest rates and unantxcnpated mfla‘non mlght have allowed productlve s

. The- cost of mortgage credrt has :ncreased at a rate faster than have the prlces of \\'

v:ﬁagrlcultural products Thls result mlght be explalned by the feature that the mortgage

*_;.l‘._;‘___._.___;‘____-.;_» T e L E ‘??

' '_:returns to lncrease at a: greater rate than dlscoupt rates As a result the comblned g
' mfluence of mflatlon and these mstntutlonal factors are antlc1pated to posmvely nnfluence»“ '
farmland values The varlable XlO/Xll is: constructed to test whether there xs an"

-‘mdncatxon of effects on farmland values from lnflatlon related drfferences between""

L

growth in productlve returns to farmland and on dlsc0unt rates The varlable XlO/Xl 1\\' .

e fhowever does not appear to reflect the lnfluence of the mstltutlonal factors descrlbed \

r
credlt mdex uses mcreasmg values of farmland and bulldnngs: as ‘a component of the B

lndex Vartable XlO/Xl 1 does not appear to’ measure the lntended mfluence and thus IS v

.,.__,._ .-

3 When observed over time the varlable X ‘l O/Xl 1 generally decllnes in value
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>
_-dlscount rates to remaln relatlvely @;ﬁ&

not consustent with the antuapated lnfluence that lnflatlon comblned wnth the thtltuthhElL’

"‘factors descrnbed mlght have on farmland values

The statlstlcal results glven in Table 6.5 suggest that each of the newly mtroduced

'explanatory varlables has an lnfluence on real farmland values The coefﬂcnent estlmates o

b

' for. varlable Xl3 are consnstent wrth the hypothems that economlc development or
' ,general populatlon pressures have an lnfluence on AIberta farmland values As well, the

‘relatlonshlp of- varlable Xl7 to farmland values lS consnstent with the hypothesmed

mfluence of concess:onal credit on Alberta farmland values The estlmated coeffuc:ents--.

Y

-for varlable XlO/Xll suggest that xnflatlon has varylng effects on output prlces and ’

mput prlces Wthh exerts an nnfluence won farmland values However thls var:able does

'not appear to. capture the mfluence of lnstltutlonal factors Wthh mlght cause pmvate.‘.

contemporaneous relatlonshlps as suggested by thelr hlgh correlatnons As well some of'
© the explanatory varlables [ rather than bemg mdependent may have cause and' effect ~
elatlons"hlps such that t o varlables may beﬁneasurlng a s:mllar econom:c lnfluenCe“_’j‘."'
s 4 Unfortunately these rela nonshlps present statlstlcal nmltatlons to economlc lnferences A
'model mcorporatmg most of the économlc relatlonshlps Wthh functlon to determme,‘.:,
-.r_.provvnmal farmland values IS not llkely to be -achieved since multlcolllnearlty and -

: ;autocorrelatlon restrlct the number of explanatory varlables WhICh can statlstlcally be

A -

"’_mcluded in a model As a result the models presented have the characterlstlcs of
: 'v‘greduced form models Wthh descrlbe relatlonshlps among varlables representmg
economlc forcé‘% The economlc content of these models may be Ilmlted smce many of ' S
f"the dnrect economlc mfluences on farmland values suggested by economlc theory are not"
-_-mcluded ngh correlatlons among explanatory varlables are also Ilkely due to the use of

~highly aggregated data As a- result the number of specmc economlc forces wh:ch can.

.- >~:.'_’65 One example is the probable relatlonshlp that farm enlargement lrepresented by X16)
B jmay have wuth the varLables representlng expected productlve-returns ,

3 |th‘ respect to, general prlce mcreases) The ;-f- R



o “,'fof .expl

be included in a model are reduced. As well most of the variables wi

l

_the models represent demand related forces. Data on the quantlty of: farmland supplled
‘are ‘not avallable for mclusron in these ‘time—series . models whuch prevents the

specuflcatlon of a model ‘which might reveal further mflwences on farmland values

The analysrs of farmland values at’ the census lelSIOl’l level requ res the poolmg of-

. data ‘over census. d|v1s|ons as well as over time. The prlmary reason for pooling is to.-

!

75

ich dre included in |

: vobtam a sufficient number of observatlons of the quantlty of farmland transferred to -

. allow a statlstlcal analysus of ‘thlS force wuthout the compllcatlon of tbo few degrees of

freedom lncorporatlng the quantlty of farmland transferred iF 5 4 recurswe model may

allow av ] appealmg explanatlon of the farmland market since the lnterrelated nature

1 e N

i~

_quantuty transferredl are mcluded as éfxplanatory varlables lnfluencm farmland values A

further beneflt of usmg pooled °data rfz;ay also be ln reducm

fo

varlables pan be specn‘»ed ln this" case predetermlned varlables (of

E

the 1ncndence of

multlcollmearlty and autocorrelat:on These statlstlcal compllcéitlo S.are the result of. E

,\,4 T
' strong trends in . tlme series data that’have tended to dgmmate

’/explanatOry varxables

‘observed over tlme The mc:lusron of CTrOss— sectlonal observalzlons therefdg*e may

' reduce the mfluence of sumllar trends over time.:

)

~C Census DlVlSlon Analys:s
The analysns of farmland values at the census drv:sm
.rec:urswe model 52 presented in - Chapter Flve and uses’ pooled tlme serles and

-cross sectlonal data The data are observed over the 15 cens s dlws:ons in Alberta and

) over the years from 197l to 1980 s The dependent var:able measurmg the quantlty of‘_

farmland transferred lT2) and agrlcultural real estate val ’est (DV2l are subject to
' ".-lnfluences wh;ch vary over census lelSIOnS and over tlme ln : he prev:ous analysrs of real
: farmland values the dependent varlable was estlmated over ttme whlle the geographlcal

o unit of the provmc&lessentlally a cross sectnonal unltl remail ed constant Census dlwsnon

'__~_L§___—______-~

Ievel mcorporates the

&

7

4 Data measurlng farmland values and the quantlty ‘of farmla d transferred are avanlable at SR

the. census division leve! for the peNed 1971 to 1980 However, the. constructlon of
lagged variables reduces the number. of. observations which may be included in 3
specification. Variable DECG2is a fully distributed lag of previous real gains in: farmland
values observed over two years. As a result, the number of observations of DECG2 is-

, " .- reduced to cover 1973 to 1980. As well, income data at the census division levelis 5
~. . available only.over the period covering 1972 to 1876. When these variables are lagged L

5 ‘“‘_»one year the number of observatlons lS reduced and cover the perlod 1973 to 1




A

farmland values and ?antities of"farmland transferred are ‘estimated by explanatory

variable's that measur
. \l

measure the influence of variations over census d|V|S|ons and over time.

The statistical” results presented are, for models which estlmate the quantltles of

l

farmland transferred (Table 6.6) and farrnllend values (Table 6.7) at the census lelSlon.-“

" level. The format for presentung these emplrlcal results is changed to accomodate the‘

“many’ dummy varlables representlng census divisions. and years THe,» r

I

presented lnl‘the first columnv their estlmated coeffncrents ln they" | ot ﬁ’l.; thelr A
fstandard errors in the thi&d column and the t-statistic calculated Bl “ Lﬁé{tlstl F |
| sxgnlflcance of each tfarlable is ln column four As before estxmatg | ‘ (\'QentsA vvhich
‘are not sngmflcant at tl:e 50per cent Jevel s #‘ The results'
' ‘lndlcate the quantltatlve mfluence of t " 2 tory varlables and the qualltatlve.
lnfluence of the dummy varsables The ct Ie v s7o% the dummy varlablesmeaﬁsu‘re the

«

Table 66 presents equatlons estlmatlng quantmes of farmland transferred at the

~ census division level The tlme perlod over-whlch these estn tes are derlved are gnven in

' parentheses below the equatlon number The number of ye sobserved is also lnducated el

,by the number of dummy varlables mcluded to represent years One dummy varlable s

excluded from those representlng years and frcmﬁ those representmg census dIVlSlonS
smce the excluded dummy varlable is determmed by the remammg dummles (measurlng
the same, qualgtag;ye mfluence) in the spec:flcatlonﬁ' In - Equatlon 6.56. dummy varlables"
-CDl to CDM have estlmated coeff;cnents WhICh measure ‘the dlfference betweert ‘the

‘constant mtercept term and the lntercept for the partucular cenSUs lelSlOl’l As well ;

the hypothesuzed mfluences as well as dummy vanables wh;ch;

vadap\les are o

i dummy varlables YR73 to YR79 have coefflments Wthh measure the dlfference between o

‘ the constant term -and the mtercet)t SpeCIflC to each year The constant term is: the .
_, 'mtercept for Census Divi 15 and ye%r 1980 The mtercept for Cen3us DIVISlOl‘l 15 o
. and year 1978 is the cons§t term plus the coefftcuent of YR78 Wthh s 308441 O +
"42919 0=351360. 0. The mtercept for. Census DlVISIOH 14 in year 1973 is 308441 O -

o The Kth dummy variable can be. determlned by the K=1 dummies rncluded in an equatlon
.- due to the 1 or O values. which indicate presence or abésence of the qualitative influence
~of cénsus divisions or years. When the K- 1 dummnes re all absent the. combmatlon of
all O s represents the -Kth dummy vanable : , ‘ S

. s . 't_. . C A
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‘Table 6.6: Estlmates of Quantities of Farmland Transferred at the Census D|v|5|on Level.

Equatlon ' Varlable Coeffncnent | Standard Error. t- s;tatlsyc.a
i'aseg T ept g +233594 20406 . -11.45
' (73-80) ~ co2 -248012 " 19158 41295‘ o
D3 -224219 21510 Al
. cD4’ 1L244901,®: 21663 -1131
CcD5 ~199877 17736 -11.27
cps '~222032 20323 -10.93
tp7 154910 - 17409 -890
cos -218614 . 17636 ~12.4
.. cog 0-328426 2néky -128
> ‘{ﬁﬁ“ﬂ ;,?5010' £106626 17y ~6.07
D11 L. -214674 18364x) - =1189
co12 . -23ag73 7 22018 . -1067
B CD1§;i” _—171720' 17462 . 9
coia 77 ~29em13 “25008
7 pecaz -24988 24233
X2y 0128 0027
YR73 28086 . ‘131983'
YR74 7v.34205=a° 12739
YRS 26141 12808
YR76 62162 L, 15691
YR77 f30590 "%”.p~13893)“
YR78 42929 14117
YR79 j 21751_f 12831
" el _(Const) " 30844;{ ' o -
JFqﬁﬁﬁﬂflfgs s -
mdlcates variable not s:gmflcant at the: 5 per cent Ievel
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Table 6. 6(cont|nued) Estnmates of Quantmes of Farmland Transferred at the Census
. . Division Level

Equation Variable Coefficient . StandardvErArOry - t-statistic -

| 236022 20939 . -1127
(73-80.  ~  co2 -264581 22561 ~1128
| b3 230381 24246 -95
coa g 244512 f'v21752 o Sn2a
. CDB . -206157. .- 21075 . -9.78
s kfguyﬁbe 7 236196 32817 =724
=  ﬁ',7}:¢ /”r c?z o 11—156172, o 7ess 884
cDs8 -227239 . 23527 . . 966 -
cos - -33see0 32443 -1032
cD1or : _L1jpisdg@ f;',18728;*‘, 588
LDV . 223608 24443 915
co12° . -236243 22214 o -1083
| D13 174077 -~ -18028 *  -966
. h CDj4’A © Z301824 25353 1189
 x27 0127 - 0027 . 468
o DVi., 8707 1565 . BBe# v
§§§?'sr L | DECGQ ﬂ‘ o -207 255 ‘." ~8124#
| 3 YR73 . 37335 21252 175
o e Yé74_ |  a3s16 21189 206
| ' YR7S 33682 o gss%s - _" 1.80
YR76 67462 18404 366
YR77 34381 - 1ss18 220
YR78 44875 1497 3.07
L vR79. - 23267 | . 1382 178
PR - (Const). f'fi'297828_“ o
Adjusted Rz 897 R ‘ : i

- F-statistic: 44 ' ‘ . ' gl
# mdlcates vanable not sngmflcant at the 5 per .cent Ievel C

657 co1 ¢

fe
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Table 6. 6(cont|nued) Est|mates of Quantities of Farmland Transferred at the Census -

Division Level

Equation - \idfiable - Coefficient Standard Error - - t-statistic
;. 658 - CD1 ' -253997 . 19849 . -1280
(73-80)  CD2 222329 20142 - 1104
- o3 . -244100 20860 ~1170°

cpa . -273937 20864 .. -1332
'¢05 . “ -198769 19071 -10.42
o6 -226042 22810 -9.87
v i”-:§50357 R 18249 -824
207430 - 19775 -1049
oY f$54208 : 24559 - -1446
0 ~97295 18563 -5.24 -
eoiy  -214842 20088 ~10.70
12 ‘;-"4;263345r 20897 -1272
iép1é; ;“, -172400 ‘183ié'v . -941
. cb14 - -336767 . 22452 S -1499
DECG2 - -1707 . 22816 -748#
o X27 0070 %0020 . - 351
OV =119 ‘v7655 . -1BB#
- (Comst) -1..3880441 o R
Adjusted Rz 889 R o : ST L ,
F-statistic: 57 oo ‘

# mdncates varlable not sngmflcant at the 5 per cent Ievel
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Tabie 6 6(cont|nued) Estimates of Quantities of Farmland Transferred at the Census
Division Level.

.80

.. F-statistic: 23
"~ -#indicates varrable not sngmfncant at the 5 per cent level

, ) - . E

Equation - Variable * Coefficient Standard Error t-statistic
6.59 .ot ~130911 | 55165 -237
. (3-74 ~ cp2 - -90399 ' ‘g2879 ~973#
Lo co3 . -107579 74683 ~1444
coa -157444  © 43520 =362
co5 -103496 " 23850 -2.12
. A9R0
[ -182613. - 32757 - -B57
- cD7 - -91679 33857 - -273
cps - -172283 28315 - <608
cos - . [ -280087 -~ 34928  -833
coio « -37202 28665 ' -.2904
cot1’ 212836 - 27441 778
cpi2 . -205847 20800 691 )
co13  -137387 27051 . -s08
cota o -2e7852 33823 782
DECG2 . -1533 . 317.96 .’“—485#
x27° . 0157 o043 . 361
SDX21,, -162 - 138 SERRERY
YR73 —ag9s6 21217 235
YR74 © -35955 - 19439 'frs4
xa75' | ~48252 21265 . -227
(Const) 347877 1 .
Ad;usted Rz 883 o \ SN
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Table 6.6(continued).Estimates of Ouantltles of Farmland Transferred at. the Census

Division Level.

"~ Coefficient

~ Standard Error

Equation Variable t—statistic
6,60 \  CD1 169885 35545 ~478
(73-76) D2 - -177s19- 7 38046 ~4.66
| CD3 - -180305 31086 -5.80
CcD4 -180022 35534 ~5.07
DS -127797 40815 - -313
D6 . -173440 47032 -~ -369
E  cpz,Q ;§i901888 31815 ) | 320"
CD8 . -177595 “ 27964 635
.'cD9 278430 37317 =746
. D10 —3878;*j\' 28928 | -1344
oo ~193108 36081 ‘35 |
S epiz 7 -214460 31801 ) 74
CD13 ‘120158 - <F 27763 " 508
CD14 -268729 34642 =776 .
DECG2 ‘2283 334.2 -.6834
X27 0143 0043 330
: DX23m, 1 .5527“ agésﬁ =774
YR73. /' -54348 2902%' ~187
YR74 . -41451 - 2244 184
YR75 ‘. -42915 2be5" -204
(ConsU. 364261»

- Adjusted R%.880
F-statistic: 23 -

- # indicates variable not S|gmf|cant at the 5 per ceht level.

sy

>
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Table 6.6(continued)Estimates of Quantities of Farmland Transférred at the Census
-Division Level.

Eduation Variable

661 CD1
(73-76) .  CD2
- cD3

. coa
CD5

CD6

CD7

"YR73
YR74
e YR75

- ‘ _ (Const)
~Adjusted R .882
F-statistic: 24 K

* # indicates variable not sigj’nifit:ant at the 5 per cent level.

, Coefficient

Standard Error

-187087
-192634.

~188389

-195042"

~151281
-202493

-111549
.

-180390

- -288060
41608
-211018

~206492

-136246
. .-263335
~1565 -

0149 .

, —36881"

- -43109

- -32775
327646

2]

27592

32482

29135
29612
27147

128174

29116

. t—statistic

27589 .

135003

28553
27536

29936

27161
33763
3195
0043

18145
20907

19341

P

- -8.78.
-5.93.
-6.47

-659

-557
=719

a
D

2383

-654

-823 . -

- 1454
~766

-689
-502

-780

<489Y
7343

-203

-266
-169

}
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»

2995130 + 28086.0 = 37014.0 . The negative coefficient values for CD1 to CD14

indicate thatvﬁ census divisions have less quantities of farmiand transferred than Census

Division 15. The geographic descriptions of the census divisioris*in Alberta can’ be

' ! . . .
observed in Figure 6.1 . This map indicates that Census Division 15 covers the largest

geographic area which accounts for it having the largest amount of farmland transferred.
The dummy variables YR73 to YR79 all have positive coeffnc;ents suggesting that
quantmes of farmland transferred were greater in the years prior to 1980 : DECG2 and

X27 are explanatory varlables representlng the influence of expecWﬂal gains

. and concess:qnal credlt Variable X27 has a statlstlcally significant influence on the

__quantities of farmland transferred ‘and variable DECG2 does not:

-~ Equation 6.57 includes variable DV2,., the previous year's farmland values. This

LA

explanatory variable is included since the quantity of farmland transferred in the current
year may, be a funttian of farmland values in the previous year. Variable DV2,_, is not ..

statistibcally significant with respect to the quantities of farmland transferred However,

A3

~ the. inclusion of ;hls varlable appears 'to have added a dynam:c element to the model

which reduces the srgnlflcance o\the dummy varlables YR73 to YR76 . The inclusion” of
DV201 does not change the dummy varlables CD1 to CDl4 The, estlmated coeffuc:ent

for varlable X27 is reasonably stable(over the models which’ ‘couid suggest that some

’

confldence may be placed on the rncluslon of thls variable:

) Equatuon 6.58 does not mclude the dummy varlables YR73 to YR79 Some of the
varlatlons whlch occur over tlme may- be measured by the varlable DV2(. » However, this
variable ‘does not. have a statlstlcally slgnlflcant lnfluence on the dependent variable. This

model specxflcatlon by not mcludlng the dummy varlables YR73 to YR79, restricts the

e, .
“influence of tlme serles varlatlon on- farmland values Therefore Call varlatlons ln the -
i'quantmes of farmland transferred are due to varlatlons over census divisions and. the

L h,,“_,lnfluence of concessional credlt As well the estlmated coeff:cnent of X27 is noticeably

Hv“dyeere’?sedfausmg this varlable to have shghtly decreased s:gnlflcance Since thlS model
. ‘j'édoes not account for the lnfluence of tnFne serles varlatlon on the quantmes of farmland

i ftransferred }KIS a less deswable specnflcatlon than those \of Equatlons 6. 56 and 6. 57

Equatlons 659 to 6.61 estlmate the quantltres of farmland transferred over the
perlod from 1973 to 1976 These equatlons ailow for the inclusion of- the varuables

S

“fl
f
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Figure VI.1"Census Divisions'of the Province of‘Alberta
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DX21 (average gross farm lncome per farm taxfller per census dlwslon) and DX23 (total

“net mcome per farm taxfll§ per census lelSlon) The coeffucaents for the explanatory

, varlables DX21 v ‘and DX2‘.?>,7 1 are not statlstncally sxgnlflcant and do not contrlbute to an’.

|mproved e'xplanatlon of the quantlt'les of farmland transferred Over the shorter perlod

of observatlons the varlable X27 rematns statlstlcally sugnlflcant As well the estlmated

suggest a greater response to concesssonal credlt |n quantlty of farmland transferred

over the tlme perlod cover’ng 1973 ‘to 1976 Dum;'r)y’.varlable CDlO lS not statlstlcally

|
‘ sugnlficant in: any of these models However thls result would only lmply that the quantlty

Lo

of farmland trang‘ferred in¢ Census .lVlSIon 10 is not sngnlflcantly dlfferent from that

g transfel'red in Census DIVISlOn 150 T s e _:

ln all ofp the models Qnmatmg quantltles of farmland transferred the explanatory

varlable X27 is statnstrcally sugnlflcant There is’ also general consnstency of the dummy
7

Tl -

N

varlables regresentlng varlatlons among census dIVlSIOnS and years The statlstlcal crlterla

,& RN

fAdJusted Rz and F\nstatlstlc) for these models are all at adequate Ievels regardlng ,

explanatory power “ahd’ rellablllty68 The estumated quantltles of farmland transferred

\\.

derlved from these models arethen ,used as explanatory varlables ln estlmatlng census

lelSIOh farmland values R f S N

~\' . . 7\ <

Table 67 presents the statlstlcal reeults for equatlons estlmatmg census lelslon

farmland values Explanatory varlables used an these estlmates mclude predeterm ned

varlables for quantmes of farmland transferred (PT2) expected real capltal galns

, varlables (DECGZ) and |n specrflc cases varlables representlng expected productlve

o

perlod from 1973 to 1980 whlle Equatlons 6. 68 to 6 71 cover the perlod from 1973 to :

1976 The reduced tlme perlod allows mclusnon of varlables for whlchrdata were not

avallable over the Ionger perlod

Equatlon 662 lncludes the varlable T2 Wthh measures observed lrather than R

predlcted) quantltles of farmland transferred Thls varlable is- lncluded prlmarlly to provude _ o

e e e e e e e

4 The Ddrbin= -Watson d- statlstuc is not relevant in the overall oegressmn of

‘cross—sectional and time—series data. Logically, cross=sectional units are not serially

.‘correlated; therefore, changes in the ordering in which cross=sectional unitsare lncluded

in the overall regression cause-the d—°statlstlc to have drfferlng values whlle the
parameter estlmates would be unchanged ‘.

. \returns to farmland and off farm sources of returns Equatlons 662 to 667 cover the

“a
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B \Table 67 Estlmates of Census DIVISIOI’\ Farmland Values Usmg Real Value Data

g Equatlon \ \Varlable ‘ Coeff:cvent , §andard Error R statustuc R

iy
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B
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: B B (Const)
. ‘Adjusted Rz 927

.. F-#atistic: 86. 0 o7 - <
o # lcates varnable not sngmfucant at the 5 per cent level. .




.,stlé 6.7(continuedi:Estimates

" Equation.

' Variable -

of Census DlVISlon Farmland Values Usmg Real Value Data

Coefflment

Standard Error o

t staﬁstnc

-y

883
73-80)

) Adjusted Re: 827

F-statistic: 66

€

D1 |
D2
CD3
cp4
. CDs
cDe

'YR73 E
YR74
.YR75r
YR76

YR77

\YR79 ’

‘,-PT21 o

CYR78

(Con\)\

-2189° -

6679

" 140.30
1205 .
- 8639

3513

. 8543
. -406°
1776 -
\\ ° N ..
o =1.30. .

" 8980[”ﬁ" .
0385

1144
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5242

6070

101.38

"»—10675

? f—96o7 :

-,_83.55 o

. -6534

. -2827

~43.80"

=145 .

! \

’i4gzg»,,f

# mdlcates varlable not s:gnlﬁcant at tl'he 5 per cent level
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'liable 6. 7(contvnued) Estlmates of Census Dmsnon Farmland Values Usmg R lue Datg.

Equatlon S Vanable -Coefflcaent | Standard Error | tstatnstlc

© "6k4 . . cov . o 4607 32270 ‘143#"_

o3 .~ . 8700, - 8224 . | 270 .

o epa T A 3as7 L aaen o
..+ o5 . se8s. - 2511 . 346
- (D6 ’;ﬁ?zea‘j 3088, ‘\\faes
7 3025 '\1862j" S laeas
..cDS8 o ti2ea f32547‘ "f7L ﬁ£A§; |
9 .. 18226 - aear | 328 .
~coro a¥4681'? R I1384f 338
e T, E e ese
oot H449;w%;//2758 s
-~iféDi2r" “j{ff"32351‘“‘_, a3 957#,7 
.‘b§13 l‘%k>L~{3963 o 2ise 183
cpta . asEa’ - . .azes . . 1084 |
> DECG2 . 9106 . - 126 T 725
o ety oes2 10 784k
o ‘;'YR73g;‘/ f"gf1d883‘j" : ?I'joq i ;j1”51554:"
. cyAa o -egs2 'fbﬁ742{' o -1aes
| "L";YR757'” : ”rMJ—éz18' o 7.400 ;ji% ~1178
e o : -” ¢93,f'_r~f”“5975g,‘/
'.fYR7évf;7r:.i ¥2992V7 . e76  ”f._ e44é' ._
R ﬁ?gy_r gQ€. +1z97":V;fff:ié74 , "’  TV
o “(const) o 9262 e |
AdjustedR‘ 827 o Lo

F—statistic: 66 : v :
# mdlcates varlable not sngnn‘scant at. the 5 per cent Ievel '

B
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: Table 6. 7(contmuéd) Estnmates of Census Duvusnon Farmland \Yalues Usmg Real Value Data

" Equation - Variable . . Coeffncnent : Standard Error ' , t-—statpstnc
; . - . : S
665 70013."  " 21280 1065 - 189
(73-80) - -cp2’ 7574 . . 999 . 758
3 e208 1122 553
1CDA . -1144 1130 C s1014 |
’:‘cbs . eses 925 742 M
cos 14886 1060 - - 1410
coo o7 . Tazes 908 ' 197
'4TCD8 ) .'9430“ | o &20 { 'L p 1q30f"
CDé , @"v11551_" g/,3339*vf  f'-'a63a
coio o 3906 817 . 426
1 %409 . es8 g8 o
. , o epaz f_::, 604f o 1i49' o 7'3526# ; |
o oeoia o 2as1 0 sat T aes
| ~ cora 1164 13085 @ 8924
DECG2 9053 284 718
x27 " -0000 000 -2008
| o YA73f_‘_  -10767 ) eso 1564
... w7d . -g733 - ees -1464
o ‘,YR75 ,],_,' —84@2]-jv, 668 5‘21 -1266 -
 §‘§R76fa "”i 6702 a°lv,319’ ‘ | if —75§‘_a_"
o YR77 - -4a457 ,._'flé?,.f.' ' ‘ ~6.15 o
| ‘YR78f 2044 737 -3es
"6 v\ YR79‘>4,1 _'41213 SR Y- x*; Co-181

(Const) ST 128.63’
Adjusted R’ 927 , .

i

13

. F-statistic:. 66

o '# mdncates varlable not sngmflcant at the 5 per cent level. :
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Table 6. 7(cont|nued) Estlmates of Census Duvnsnon Farmland Values. Usmg Real Value Data

Equatlon Varnable T Coc-;fflc;nent.f ' Standard Error t- statustlc

.8 . | X " . ; . i,
. L Ca . ‘ )

ees- ' cp1o . . -1688° 1819 -g928# - -

. <73 80)\." o2 . a2a L. a7 288
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. cpa 2865 . 1818 —1.49#
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s .{2124 0 yessy . 1064~
o7 .': $;+100‘ 7 q0s1 . - 6664

o8 " . e78 - - 1857 oe28t
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co10 Cs04 . 818 . a7a

o coit S oBes 1674 . Aj;# -
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| 13 - N\ -798 "_1224_ o '4652#'\
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DECG2 . 122 o2 ieen
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PT, - . -0826 . 060 -1.36%
V73 s -33ss . 832 530
YR74. .. <2144 . . 623 - -3.24
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. YR76 L g _2073 o - 492 . -421
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. yr7g - '_.'7107j 8 ;’_,392 o 273
YR79 14 . 382 . 3754
'(Const) N ,'47‘1.7,2 ETE | o

Adjusted R .978 .
. F-statistic: 222 ’ i) ‘
# |nd|cates variable not sugmfncant at the“5 per cent Ievel
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Tatg'le 6.7(continued):Estimhtes_ of Census Division Farmland Values Using Real Value Data.
* Equation » . = Variable Coefficient Sta

Error - t—statistic

667 o1 -12183 222
73-80) ©  cp2 | -3242 k#fwh;; :i;g;ﬁ~ . -786#
- cp3 . 8097 0 + 5485 ~1.484
cpa . -16543 5893 2814
DS . =4031 4183 9614
o6 . 1424 - 8183 ' 274
- cD7. . 5809 I ‘23257 . -195
o8 . -1831- . 282 ¢ --383%
cos . -9443 7998 1184
~cpio  -1008 . 2034 -a496#
11 2696 - 4647 . -5814 .
o1z . . -14440 . 5788 -281
CD13 . . -6658 o - 3534 . -188
. coia - -1818a - 7381 -246
",Déccz «5 } 8848 ”./' 1212 /' - 7.30"
'-érzgi'.” . -B074 /. .90 ".; =276
YR73 . -10402 . fbse I LT
»YP74_ Co-giet 6.75 " o 1358
vR75 -7845 685 Cchas
CYR76  -7a14 © 709 #1045
YR77 . -a8i2 o ‘666 'szs*ﬁ
YR78 C-3s33 e85 . -ma7

’

YRS 1337 . ear 200

o (Const) e 343.98
’ Adjusted R’ 932 AT ' ) L v T

\F statistic: 71 - - » o A - SRR

. md;cates variable not scgmfncant at the 5 per cent Ievel L e R S



- Table 6.7(continued)Estimates of Census D|V|5|on Farmland Values Usmg Real Value Data.

.

Equation | Varlable B Coefflcnent Stendard Error t- statlstlc
668 1 4528  28B4 . 175
(73-76)  CD2 6979 . 1881 a5 |
|  cp3 87.14 - 27.23 320
coa 2444 2877 8494
cps eas9 1850[ 349 _
CD6 - 130.08 2847, . “%@W
7 1845 1098 187
cos 91.82 1965 ;'\Aéj
‘tpe’ 13776 . 4272 322
coro- . 2329 697 334 -
o coil 7989 2494 . 320
L i oz r473i ‘ 3010 1_ 1574
~ co13 - 3555 1827 - . 239
o4 ., 8303 3914 e |
| DEcGz . -.9612 0857, 1120 .+
C P2, . a7es a0 1B
| DX23,,- o028 Y 0017 o 163#
YR73 . - -3338° - 732 -456
“YR74  -2885 © 529 545
" YR75. -2279 . a78 ~477
- L (Const.) | —5.56'. ' - |
Adjusted R .956 » s o . ,
. F-statistic: 65 ' ' T C
L # indlcates variable not s:gpnﬂcant at the 5 per cent level. . ’/ -
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Table 6.7 (continued)Estimates of Census/Division Farmland Values Using Real Value Data

Equation Varlable ‘ Coefficient Standard Error t—statistic
669 -co1 936 . 927 % 1014
(73-76) o2 47.02 . 8.34 | 564

cp3 - 4748 - 768 . 618
coa. . -1669 ‘889 . -igs
cos. 3954 - 10682 - 372
co6 - 8949 1240 . 722
co7 e 787 , i .805#
cos . 6372 713 . 8e3
cog’ 7452 806 924
coto 2285 709 322
Sco11 - 4543 939 484
cp12 300 . 73 0o
D13 . 1690 723 2.34
o4 a30 . 710 .606#
' DECG2 . . 9833 0g04 . 10.88
b PT2,. 0000 000 . 8704
v DX23,, o028 o018 163%
. YR73 . . -3049 737 -a14
YR74 R -2495 - - BOB - - ',5493f
., wrs  -1788 - 3ea 491
| (Const) 7 5440, S

Adjusted R* .955
- F—statistic: 63 -
# mdncates variable not svgmfucant at the 5 per cent level.
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Table 6.7(continued)Estimates ‘of Census Division Farmland Values Using Real Value Data -

Equation

4

Variable®

"6.70
(73-76)

- e

Adjusted R* .852
F —statistic: 59

co1
D2
cD3
D4
cDs
o6
o7
D8
cog
@10

CD11

CD12

CDh14
DECG2
PT2, .

. CD13 .

DX22/DX2 1
YR73

YR74" -

" YR75

- (Const) -

Coefficient

21.97
57.69
55.35
-4.98,
55.23
104.84
13.20
65.83
7375
2489\\
149.70
-1.47
14.31
360
9700 -
0000
12,69

' -2969!

-1820
- 69.96

Standard Error

954
995
9.38
9.43
9.44
7.80
8.81
753
16.57
7.64 -
1339
742
7.27
1453
1098
000
‘ 2642.
| 545'7-
4.21
382"

# indicates. varzable not s:gmflcant at the 5 per cent !evel

‘\

t—statistic

230
5.30
5.96

- 5284

-5.85
13.44
1.504
8.74
4.45
326

371
. —.2004
197 .

-.247
882
6114
481#
715
~7.05

-476 "
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Table 6.7(continued):Estimates of Census Division Farmland Values Using Real Value Data

Equation

6.71

(73-76)

Adjuste'a R% 952
VF statistic: 63 ' '
: mdvcates varlable not sngmfucant at the 5 per cent level

' Variable

i e Sa, S e Yo S i

YR73
YR74
YR75

(Const.)

Coefficient

17.30
56.09
51.22
-9.79
6374 .
10594
11.66 -
65.62
78.23
24.00
54,17
-1.76
14.12
9441
9242
0003

~40.14
~29.88
~17.31
" 77.99

Standard Error

a. 747
879
7:89
8.02

735

7.63
”7:88
747
9.48
7.73
7.46
811

7.35

914
.0865
.000
4.91

524 -
5.66

t--statistic

it ot M S W S o it . i

232
6.38"
6.49
1224
731
1389

{

1.484#
878
40.17

3.10

727
3
~2174
192 -

105
1069

3164
-7.15
-5.71"
-306
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4 basis of comparison for the other sstimates of ;qsmrmties transferred Variable T2 does
not have a statistically important influence on census division farmland values and ’thqs
contributes very little to the model. DECG2 is statistically significant which suggests thétv
expected real capital gains are an important influence on farmlavnd‘valuas at the census
division level. The"dum}ny variables YR73 to Yé?ﬁ, have negative coefficients which
- would indicate that cenéus division farmland values have beer; increasing each year The
dummy. variables CD1 to CD14. with the exgeption of CD4. have positive coefficients.
These results would indicate that farmland values are generally greater in all census
divisions (except Census Division‘ 4) than they are in Census Division 15 . Furtherm“ore,
the ‘l)argest coefficient estimates are for Census Divisions 6, 9, 8 and 11 . These
‘particular census divisions have characteristic"s which would explain the larger
coefficie‘n‘ts. These i.ncludhe proximity to major cities (CD11 and CD86), iocation in the
black soil zone {CD11 vz;nd cD8) ana high recreational value (CD9).

) Equation 6.63 infc|u”des predicted quantities of farmland transferred (PT2)) as an
explanatvory variable. PT2, is derived from Equation 6.56 . Even though PT2, is not a
statistically significant i;wfl’uence on the dependent variable, it may account for some
cross—sectional ‘influenhces‘ Dummy variables CD1 to CD 14" alf héve reduced significance
when PT2, is included in the model (in comparisoﬁ with Equation 6.62). The coefficients
of the dummy variables YR73 to YR79 are very similar to those in the previdus model. As
well, variable Dé_CGZ'remains statistically significant and has a coefficient similar to that in
_ Equation 662 .- |
,'Eéqu"at‘io'n 6.64 includes the predetermined variable PT2, derived from Equation
- 6.57 . This variable does not have a statistical influence\} on census divisién f;\rr‘ﬁland
values and appears to ha’vé'less of a cross~sectional influence than PT21. The statistical
significance of the dumm’y'v'ariable‘s CD1 to CD14 have increased slightly in this model.
The dummy va‘fiable# CD6, CD8, CDY and CD11 continue to have targer c‘oef'ficients,
. Vériabl.e DECG2 is sté:'tiStically significant and has an estimated coefficient consistent with
previous sp'ecificatio'ns.- : | | | |

‘Equatidh 6.65 does not inc;IUde a variable which lestimates the quantity of farmiand

»trans‘fer‘red. ,I“ngi"éad_, va\r_iable X27 is included as an explanatory variable since the

predetefmined transfer variable is not statistically significant Variable X27 does not
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A
' %am to have a signehicant influence on tarmland values and does not appear 10 account
for cross sectonal mfluences m the model Tho estirmates for the dummy vaoablas CD)
to CD14 have reduced standard errors and greater significance lavels However. the
statistical results for these dummy variables as well as dummies YR73 to YR79 and

v .
variable DECG2 are very similar to previous results
Equation 666 includes the lagged dependent varable DV2 | as well as P12,
Variable DV2,, has a dominatng influence and 1t accounts for most of the
cross-sectional influence in the model The dummy variables estimated tor CO1 to CD14
are no lohger statistically significant and the coefficients for the dummy varnables YR73
to YR78 are all reduced The two vanabtes. DECG2 and DV2, | tend to account for nearly
all cross—sectional and time-series changes These results are very similar to those
" obtained in the earlier time~-series analysis of provincial farmland values b
Equation 667 includes as an explanator the predéter'*mmed variable of PT2, This
variable is ‘derivedifrom Equation 658 which assumes that variations over time are not
signiflc‘am with respect to the quantities of farmland transferred Since variable PT2, is
largely determined by‘cross;sectionat influences, 1t' accounts for a large amount of
g

cross-—sec}ionél influence in Equation 667 . Furthermore, the implicit assumption in
Equation 658 may have resulted in a statistical relationship between PT2. and census

division farmland values that does not necessarily have an economic basis Since

variations over time are not allowed to infiuence the quantities of farmland transferred,

[

variable PT2, may be derived from a specification which irﬁposes an inverse relattonship -

with farmiand values. For these reasons Equation 6.67 is dropped from further analysis

The statistical features of Equations 6.62 to 664 are very similar since the only

«

variable that changes in these models is the one measuring the quantity of farmland

transferred. The test statistics for Equation 6.66 are superior to those of the other

models, however, this equation has many of the characteristics of a reduced form model.

When variables DECG2 and DV2, ., are specified together, they account for most of the

variations in farmiand values. However, these variables likely represent the total influence
. : ¥ :

of a number of explanatory variables. As a result, economic relationships which illustrate
the functioning of the farmland market are not fully included in this mode!. Equations 6.62

and 6.65 have slightly more appeal in terms of accounting for the variations over time



S
@ - . v

and over census divisions. Unfortuhately these variations are generally accounted for. by

| "*;‘«dummy varlables The d statrst:cs for these equatvons suggest the presence of, serlal -

. 'correlatlon among the error terms Slnce the mclusnon of cross sectlonal observattons )

9

f-llkely reduce the domlnance of time—series trends missing explanatory varlables are

R probably the source of the serial correlatlon Equatlons 668 to 671 mclude addmonal -

v“".explanatory varlables Wthh may have an mfluence on the d statlstlc

4 The Equatlons 668 to 671 estlmate census. dIVISIOI’l farmland Values over the'
","pernod from 1973 to 1976 These equatlons alldw of DX23,,, (total net mcome per |
farm taxfller per census lelSth) DX22/DX21 (the ratlo of total off farm net tncome to,: o
'_v'taverage gross farm income per farm\ taxfller per census dlwslon) PT2,, (estlmated“ .

:quantttles of farmland transferred derlved from Equatlon 659) and PT2 (estlmated’._-'

. ‘_quantltres of farmland transferred derlved from Equatuon 661) to be. mcluded as’

' j’explanatory varlables However none of the estlmated coefflments of these varxables are.

" ‘-statlstlcﬁlly sugnlflcant explanators of census dIVISIOl‘l farmland values Generally theff"'x

2 statlstlcal’ r(esults of these equatlons are very sumllar to. those observed over the longer

- .peruod of. analysns Varlable DECG2 is statlstlcally sngnlftcant in: aII three models has

s v‘_j‘reasonably stable coefflment estlmates and thus IS consnstent wuth the hypotheslzedj{

£ relatlonshlp between expected real capltal galns and farmland values ln the census','_,”

= 'b-dzwsnon models the relatlonshlp between expected real capltal galns and farmland values.f

'. _‘.eX|sts after varlatlons over tlme and over census dIVlSlOnS are accounted for The dummy v
‘ lvarlables YR73 to YR75 all have statlsttcally sxgntflcant and negatnve coefflments Thesef :
'g_‘.results confnrm the observatlon that census lelSlOﬂ farmland values have mcreased over‘ :

,‘j':ji\itlme The dummy vartables CDl 'to CD 14 also have srmnlar results to those obtatned for |

‘ the perlod 1973 o 1980 The varlable X27 ls mcluded in Equatlon 671 to test. whether _-" .

'-_.,",changes m the avallablhty of: concessmnal‘ credlt have ‘a durect mfluence on census

dl\{lSth farmland values X27 does not have a statlstlcally S|gn|f|cant coeff:cuent '

T‘ however the mclusvon of thlS varuable reduces \the coefflcnent estlmate of DECG2 Thec:

o statlstlcal crlterla for Equatlons 668 to 671 lndtcate acceptable Ievels of explanatory
power and rellabnhty ' ” v

The economlc model used to analyze cénsus dxvusxon farmland values may ltmut the B
i;nnfluence of some explanatory varuables on the dependent varuable Both cross— sectuonal

Ly
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and tlmebserles varlatuons are accounted for by the qualltatlve lnfluence of dummy
X varlables Therefore varlatlon in the. dependent varlable WhICh mlght be. explamed by an- |
explanatory varlable is already accounted for by dummy vanables Loglcally the quantlty-‘
of. farmland transferred varles from census leISlOl’l to- census lelSlon However the

varlatlon in farmland values~over census lelsnons is largely accounted for by. the dummy

- varlables CD1 to CD14 The lnfluence of an explanatory varlable is evaluated only after \

. A .
' tlme senes and cross sectlonal mfluences are- accounted for The varlable DECG2 is a .’

suffncuently strong measure of varlatlon over both tlme and census letSlons to compete

',"wuth the dummy varlables wcth respect to farmland values Avallablllty of concessnonal_ ’

\

jcredlt represented by X27 is. also suffncnently strong to measure the varlatlon over tlme R

. and. over census lelSIOhS w:th respect 1o the quantltles of farmland transferred

-Unfortunately the predlcted quantltles of farmland transferred concessnonal credlt and'b"
"{f"expected productlve return varlables may not be able to compete wuth the durnmy
. varlables wuth respect to explamlng varlatlon in census d:vnsnon farmland values As a»ﬁ_
".ﬁresult the analysns of census lelSIon farmland ‘values may be severely llmlted and the',-y. 3‘

(4

S results are to be mterpreted with caution. ’_ R

R : ) . ,»_

Chapter SIX presents the empnrlcal results for economlc models estlmatlng_,
‘ PR
e farmland values at both the provuncral and census duwsuon levels and for models Wthh'

/
o estlmate the quantmes of farmland transferred at the census dwtsson level The economlc__

: _,models spec:fy varlables Wthh represent fOrces hypothesued to have an mfluence onv

_;".farmland values in the provmce of Alberta The models are specnfled in llnear and»'.'

-»"‘nonllnear functlonal forms and |ncorporate data |n both real and nomlnal terms The;

_-perlods of observatlon for these models vary prlmarlly to. mclude varlables WhICh were S

e

V.-".'constructed from Ilmlted data S R ’, ST e R L f 2,7:

Statlstlcal mterpretatlons and economlc mferences are a ma)or component of thls

“chapter The statlstlcal relatlonshlps are evaluated for s:gnlflcance and rehablllty as well as )
*for plaus:blllty As a result economlc ratlonale are- lncorporated mto the evaluatlon of :
- statlstlcal relatlonshlps in order to mfer economlc relatlonshlps As well relatlonshlps that‘ ,‘

' -:"may be the result of statlstncal phenomenon are |dent|f|ed sunce they would be: mlsleadmg‘ :
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‘lf used for economic lnferences I TR TP L

K

The statlstlcal results and the performance of varlous models are evaluated for'

loglcal development of - economlc relatlonshlps Wthh functnon in- the farmland marketf

However statlsttcal mfluences partlcmartly multlcolllnearlty and autocorrelatlon are'»

ma)or obstacles to achuevnng a model whuch would represent the functnomng of a "

'k'farmland market inAlberta. No one partlcular model was superlor in lllustratlng the
"ffunctlonlng of the farmland market smce the statlstlcal compllcatlons assomated with
- time— serles data llmlt the number of explanatory varlables whxch can ‘be ancluded ina -

model Therefore numerous models are employed to evaluate the varlables representxngf

) hypothesnzed forces As well many of these models tend to be of a\[educed form nature

v farmland values Prewous farmland values and farm enlargement appear to be the forces I

measurlng the total mfluences of long term economlc trends or the annual varlatlons ‘of

: "_short term eponomlc cycles

‘Desplte Ilmltatlons lmposed by statlstlcal mfluences the‘-statistic':al”i

mterpretatlons are able to. suggest relatlonshlps between economxc forces and Alberta,\

' wnth the greatest relatlve lmpact on farmland values Expectatlons of real capltal gams and'

-a

expected productlve returns are. also factors Wthh mnght have s:gmflcant lnfluences on
o 'farmland values Expected capltal galns tend to be lnfluenced by prevnous levels of galns"
in farmland values whlle expected productlve returns appear to be mfluenced by recent'

'-»Zlevels of productlve returns to farmland The economlc forces of economlc

Tt

‘*'development technologlcal progress and éoncessmnal credlt were also suggested to_‘

"-have mfluences on Alberta farmland values The comblned unfluence of general prlce -

lncreases and lnstltutlonal factors Wthh could cause prlvate dlscount rates to remam low_.

relatlve to lncreasmg returns to farmland were’ not found to have ‘an. lnfluence on~

) farmland values However there is suff:cuent cause- to further mvestlgate thxs partlcular

'tlnfluence These relatlonshlps are derlved from many dlfferent equatlons and are s

¥l

' observed in models *that do. not necessarlly reflect the - lnterrelated nature of the manyv

Q.

' forces whlch have been hypothesnzed to have an mfluence on farmland values However L
' :these relatlonshlps can be supported by statlstlcal relatnonshlps and economlc ratlonale i
L Chapter Seven exammes these statlstlcal and economuc lnterpretatlons 128 the llght of the

- vvhypotheses ofe the study as weIl as develops economnc conclusuons and lmpllcatlons



VIl Economic Concluslons»and lmplications '
1 » \ '
A Introduct|on |

A Chapter SIX presents emplrlcal'results as-‘well as mterpretatuons of these results
from a statistical and an economlc perspectlve In many cases statlstlcal relatlonshlps

@, ’
imply: economlc relatlonshlps of mfluences on farmland values These . economic.

o relatlonshlps provnde a basns for economlc conclusno’ns and sconomic tmpllcatlons to be

developed in thls chapter Chapter Seven has three maJor sectnons The flrst develops '
'-economlc conclusnons as to the economlc relatlonshlps mfluencmg Alberta farmland
‘Qvalues The second sectlon dlscusses the economlc |mpI|catlons of specnflc relatlonshlps ”
mfluencnng farmland values ln' partncular the Iong run consequences of these
-,,relatlonshlps on farmland values are dlscussed The thlrd sectlon summarlzes the study '

‘_’and offers’ a number of suggestlons for future studxes of farmland values o

‘B. Economtc Conclusnons S B _ 3 - ‘ v
| ThIS research focuses on the study of varnatlons |n farmland values over t|me The -
"':_'objectlve is. to obtain knowledge concernmg the determlnatlon of farmland values
.Economlc relatlonshlps between specrflc economlc factors and farmland values are
»'hypotheslzed to- be the functlonal components of farmland markets WhICh determme

rAlberta farmland values Emplrlcal observatlon revealed .a number of statustlcal

Ve relatlonshlps whnch suggested a number of economlc relatlonshlps mfluencrng farmland

values These statlstlcal relatlonshlps are used to test the hypothes:zed relatlonshlps The

; empmcal testnng pchedure therefore v |mphes economnc relatlonshups whlch mlg&t

7
l\llany of the economlc varlables lncluded lh the estlmatmg equatlons are

o functlon w:th respect to Alberta farmland values o e /

mfluenced by general economlc trends and cycles Thns feature |s a problem wnth
:aggregated tlme 4S€FI€S data smce many explanatory varlables are hlghly correlated As a
result the’ estlmated coefﬁc»ent of a partlcular explanatory varlable may be lnfluenced by
”\'the presence of a varlable measurlng ] smvlar mfluence Furthermore the many
| V'mterrelated economxc forces Wthh economlc theory suggests mfluence farmland values

B cannot ‘be specufred m a smgle model to represent the functlonung of the farmland



market The testlng procedure then is based on the performance of xplanatory varlables

- over many dlfferent specuflcatlons o A S R .

| Expected Productlve Returns™ -

Expected productlve returns are hypothesmed in Chapter Four to have a direct

-lnfluence on Alberta farmland values These expectatlons are descrlbed as subjectlve"‘
formulatlons of the present and future economlc beneflts whlch might accrue: to
lfarmland These expectatlons were antncnpated to be prlmarlly based on. economuc returns,,

and be affected by technologucal changes such as that involved in the substltutlon of o

A\

capltal for labor and the achlevement of economles of snze

: - In the provmmal analysls of farmland values the performance of varlables DER

5 -‘._'DX20 L and“:@XG suggest an mfluence of expected productlve returns on provmmal :
. farmland values Economlc returns to farm\land are measured by the varlables DER DX20 ) '
,and DX6 The estxmated coeff:crents for theseﬁu&les suggest an mfluence on farmland. :

_ values Wthh is- conslstent WIth the hypothesnzed relatlonilp Furthermore varlable XlG';'. v

-whlch measures farm enlargement also appears to have

farmland values Farm enlargement IS related to expected productlve
~cases it'is: llkely to. measure the lnfluence of expected CUrrent returns as wel

mfluence

In the census lelSlOn analysls the ‘estlmated coefflcnents of the varlables;'
c measurlng economlc returns to farmlng operatlons do not mdncate statlstlcally sngnlflcant :
ilnfluences on farmland values Cross sectlonal and tlme-serles varlatlons m these o
€ Aeconomlc returns may exp ain a large portlon of the varlatlon in census dIVlSlOn farmland.,

values However dummy varlables account for. qualltatlve dlfferences over census'f
lelSlOf‘lS and over tlme in the dependent varlable Therefore the expected productlvef‘

,return varlables may be unable to explaln vartatlon in farmland values snnce these.

' '_explanatory varlables are evaluated only after cross sectlonal and tlme serles varlatlons

areaccountedfor \ T

102

its own "

«

SIgnlflcant mfluence on . -

urns and in many«'?r

Overall ~the: general results of the study partlcularlly the tlme serles analysns o

lmply that expected producttve returns are an apparent er'onomlc lnfluence on farmland'

values in. Alberta lncreased levels of expecttjﬁproductlve returns tend to cause farmland" o

:"values to mcrease The subjectuve nature of ‘gxpected productvve returns as well as the

i,
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many components WhICh Ilkely contrlbute to assessment of this mfluence may explann'
the varylng performance cf speclflc varlables hypotheslzed to measure this mfluence and
|ts relatronshlp wrth farmland values The elastncrty relatlonshlps derived from the
Iogarrthmlc transformattons suggest that variable DX6 and secondly varrable DX2,., have
the greatest relatlve mfluence on farmland values of all the expected productlve return
variables. Accordmgly the relatlve |mpact of these varlables suggests that expected'
.prod,uctnve_returns' may‘t,end to emphasnze more recent levels of economic returns to -
farmiand. . ‘ | o ‘ o
lnflatlon, Expectatnons and Real Capltal Galns ’b - .

ln Chapter Four |t is noted that mflatlon might have dlfferlng effects on input
prxces and output prlces and dlscount rates and thus mlght affect the behavror of
farmland purchasers The sign. of the estrmated coefflolents of vartable X10/X 11 lmplles
that greater increases. in mortgage credlt costs relatuve to agrlcultural product prlces '
i ' have .an’ 1nverse lnfluence on farmland values over the perlod from 1961 to 1980

lnstltutronal factors such as corﬁgsmnal credrt programs and flxed rate mortgages may .

buffer farm mortgage rnteréyst rates from general prlce mcreases Therefore the,‘ o

‘ comblned mfluence of an lnflatlonar'y economy and these lnstltutlonal factors could have

. a drrect mfluence on farmland values The estnmated coeffncrents for varlable XlO/Xl 1

do not support thlS antncxpated relatlonshlp However the hypothesrzed relatlonshlp does'b’

deserve consnderatlon in future studles of farmland values

Expectatrons of real capxtal gams are also. hypothesrzed to. mfluence farmland”'

~

. values The performance of varnables DECGl and DECG2 is con5lstent wrth thls’

. Y
b hypothesrs for both. the provmcnal and census leISlOﬂ Ievels The estlmated coeffrcuents S

of DECGl in the analysrs of provnncnal farmland values appear to be reasonably stable/

between the perlod covermg 1940 to 1980 and the perrod coverrng 1961 to 1980 In -

the census d|V|$|on analyses coverlng the perlods 1973 tQ 1980 and 1973 to 1976

varlable DECGZ conflrms the lnfluence of the expected capltal galns vaflable on farmland,

values The results of these analyses suggest that expected real capltal galns have an'»

mfluence on farmland values ThlS rmplled relatlonshlp could reflect the |mpact of general,l
prrce mcreases on expectatrons of real asset values As well there are ‘many cost

v advantages of farmland ownershrp\mhlch mlght be reflected rn thrs relatronshlp These -

e
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include prefeyrential tax .treatments on reallzed"capital gains {for farmland) which may have
considerable impact on expectations.of real capital gains for fa . - |
_Populatlon and Economlc Development

_ Economlc actuvnty\lﬂu Alberta most probably orlglnatmg in the energy resources.
. sector, has been assoolated with increases in populatlon growth and in real provmcual-
: mcomes As well these features may lead to mcreases in the conversion of- agrlcultural-
land ‘to ot-hert uses. These forces 'w_ere hypothesnzed to ‘have a ;posmve lnfluence on -
‘ /agricultural land values, Varia_ble X13 measures the gross provincial domes_tio pr.oduct,per

., capita in Alberta Inthe provincial a_nalysis' of . farmland values, X13 appear‘s to have a

[

stat'i‘st_ic-ally,' significant influence on farmland values which is zcohsistent ‘withi,,thef
‘hypothesized'nelationship Furthermore :'du'mmvy variables corresponding to. Census.

L D|V|5|ons R and 6 have relatrvely large estlmated coeffncrents and statlstlcal mfluence on -

N census dwns:on farmland values These partxcular census leISlOl’lS are proxlmate to

‘Edmonton and Calgary respectnfely\ and the- results thus |mply that hlgh levels of‘
"populatlon growth and lncome in these reg|ons have an mfluence on farmland values ‘
Technologlcal Progress and Farm Enlargement \ - | _

' ‘ Though the: rnfluences of: technologlcal progress and farm enlargement could be
‘.‘_hypothesrzed to have two' dlstlnct mfluences on: farmland values technologrcal advance

‘.very llkely contrlbutes to lncreasnng farm” snzes As a result the variable Xl6 whlch

‘measures average farm snze is taken to represent the combmed lnfluence of these E

hypotheslzed forces The results suggest that X116 has a hlghly slgnlflcant assocnatlon

‘wrth farmland values Wthh is consustent wnth the hypothesrs As well estlmates of:
o elastncrty wrth respect to"the - variable X 16 suggest that farm enlargement has a relatlvely v
" '\.Iarge lmpact on farmland values However in many cases X16 mnght have also ‘been
' partly measurmg or at least been assocsated wnth related forces such as. expected
fv‘vproductlve returns Therefore estlmated coefflcuehts wh:ch relate ‘the | reSponse in
farmland values to mcreasrng farm snze must\ be mterpretebd w:th cautlon

‘Selected Government Programs

The avallablllty of -and the terms assocnated wuth concessmnal credlt arev

L hypothesmed to have an mfluence > on” farmland values Slnce funds dlsbursed under

V’- .
concessnonal credlt programs facmtate -an mcreased demand for farmland this hypOtheSlS
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anticipates that such programs increase’ farmlandvva‘lues.' In the provincial analysis, the
"results for variable X17 suggest a statistical in.fluence on farmland values which support |
the hypotheSIzed relatlonshlp In the census d|V|$|on analysis, varlable X27 appears to
have a. statistically’ sngmflcant n\nfluence on the quantltles of farmland transferred‘
'Increased levels of concessaonal credit” are, assouated “with mcreased quantities -of-
farmland transferred However nelther the predetermmed varlable‘ for quantmes/of
' farmland transferred or variable X27 measurlng levels of concessronal credit extended
‘have a statlstlcally &gnlflcant lnfluence on census drvusnon farmiand values However the
var:atlon in census division farmland values may be Iargely explalned by the dummy‘
- variables accountmg for time-series and cross—sectlonal mfluences The mfluence of
concessional credlt on farmland values (elther a dlrect mfluence as an explanatory
‘varlable or a recursnve mfluence as an explanator of quantltles of farmland transferred) .
.may not-be fully revealed in the census dmsnon analysls Accordlngly the hypothesmed
: relatlonshlp between levels oj concessnonal credlt and varlatlons n Alberta farmland’-
values is'not rejected . : '
" 'Partlal Adjustment to Economlc lnformatlon " ‘
The. partlal ad;ustment hypothesns of a sluggush” reSponse to current economlc '
'_|nformatlon developed in Chapter Four, suggests that farmland purchasers: mlght ad;ust
- slowly to current economic forces in the farmland market and tend to rely on prevnous."
farmland values. ln the provrncnal analysus of farmland values “the lagged \dependent ’
N ._varlable DVig,is statlstlcally srgnlflcant in all spec:ﬂcatlons a feature whlch is. consnstent- :
W|th previous farmland values havung an mfluence on current values This result suggests -
that farmland purchasers respond to prewous farmland values as well as to current
economic forces ' ' ‘_ | » |
J

‘The adjustment coefficient derlved from the: esttmated coeffuuent of DVl01 is

@y

predlcated on a welghted movung average of past farmland values Slnce the adjustment

o coeffncnent 18 greater than O and less than 1. the welghts appear to declme over time. The

" closer the adjustment coeffncuent is to 0, the greater is the the ‘number of! past period's
-ﬁ'prnces that are lncluded in the ad;ustment process The results suggest that the tume_‘,

'horlzon (of prewous farmland values) lncluded in the adjustment process appears
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N
. relati'Ver long. |
The adjustment coefficients estimated inithe various eguations tend to vary in
response to the inclusion or exclusion of other explanatOry variables. However, there
’does appear to be a reasonably consistent range (for the adJustment coefficient b)
: between 25 and 15 . This range of adjustment coeffncnents suggest that the ad;ustment
b-process covers- perlods ranging from 10 to 15 years. The adjustment coefflment-can'
also be used to calculate the long run coeff:cnents for the parameter estlmates glven in
l‘ ~the éstlmatmg equatlons -The:long run equmbrlum price for farmland cannot be observed
-/since economlc forces (whnch have\an influence on farmland values) are contmually
;changlng However, the adjustment coefficient is. deflned as a constant propo)non of the
| dlfference between the Iong run equullbrlum prlce and the current prlce The paramster
estlmates derlved from the estlmatlng equations are short run coefﬁments Wthh can be
‘dIVldEd by the ad;ustment coeffncnent to obtaln estlmates of ‘the’ long run coefflcnents ln :
“the provincial analysus of farmland values, when varlable X16 is included’ in the same
model as D\v/‘l(,_1 ,(Equatlons 6.19 to 6.2 1), this farm size _varlable has significantly reduced
' COegfficients." However, dividing “these estimated ' coefficients by .the “adjustment
coefficients (derived from the (1=b) coefficients of the DV 1, variables) gives long run’
coeffidients of farm enlargement - that  are . very _elose in value to the estimated
coefficients of X 16 from ’those model formulations when DV 1., is not included. This
. feature could suggest th'at"the' estimated oovefflci'e'nts‘ for X16 in‘models which do not
- include the lagged dependent varnable lEquatlons 6 16 to 6 18) are long run coeff:ments
: vThe Quantlty of Farmland Transferred _ ' _
The hypothe5|s developed in Chapter Four wnth respect to’ the quantity of -
: farmland transferred suggests that the level. of- transfers have an nnfluence on farmland_
values in the cenéus lelslon analyses the quant:tles of farmland transferred are

l

estlmated in the flrst step of. the recurswe model. The predlcted quantltles of farmland_.

transferred are. then mcluded as predetermmed varlables in estimating’ census dwnsvoni_ ‘

: farmland values A number of predetermlned varlables are tested in the equatlons
8 The number of past prlces that are included i in the. adjustment process may be
estumated by the following: formula
o i =(1=b) < e
This formula determines the sum of welghts for O past prices such that the amount to be

. included.in the adjustment process is less than or equal to an arbitrarily determined small

_amounte For furthér dlSCUSSIOh see Nerlove (1956 pp. 496~ 509) L -
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estimating farmland values; however none of these are - statistically significant. “
Consequently, the hypothesis is not sypported and is thus rejected. The limitations of the
.‘model used in analyzing pooled cross—sectional and_‘ time-series data have een
discussed ab'ove ‘The quantity of farmiand transferred is one: va‘rfiable which ;may not s
reveal an mfluence on farmland values since . most of the varlatnon in the dependent -
varlable is accounted for by dummy varlables Therefore, the quantlty of farmiand

transferred should be glven further conssderatlon'as an influence _on farmiand values.

CEconomchmlecatIOns L o : R

A number of factors are indicated as havnng an mfluence ~on Alberta farmiand

5

values. However thls emplrlcal analys:s does not allow for deflnmve conclusaons with

respect to these factors. Alberta farmland values are determlned in many lndlwdual

oo mucromarkets WhICh are not fully Imked to one another Therefore the relative influence

of these. varnables may be determlned by a unlque set of factors ln these md:vndual
markets Specmc factors such as economlc returns technology and ‘nonagricultural
lnfluences are llkely to have a contmued presence in the Alberta farmland market. Long
run lmpllcatlons for farmiand values are dlscussed w:th respect to these factors N

The Productlve Returns to. Farmland

<

The productlve returns to farmland are an influence on farmland values that are - .

largely determlned by commodlty prlces lnternatlonal trade, lnput costs and elements of
government polncy Favorable economlc returns.to farmland in the early and mnd 1970 s
~were largely related to lncreases in agrlcultural commodlty prlces Many producers who'
A acqunred farmland prior to,thls time -achieved real capltal galns as mcreased agrlcultural
mcomes led to. mcreased farmland values R A ’ i : -
lnternatlonal trade, partlcularlly wrth respect to graln was and is Ilkely to remaln‘
an |mportant component of the productrve returns to farmiand. A number of, events that
have led to lncreased farmland values have orlgmated in international markets. These
appear to include undervalued North Amerlcan currencies in. the early 1970 S, changes in
L world populatlons and income levels as well as productlon shortfalls Canadas role in
mternatlonal gram markets’ may be: enhanced by multllateral trade _negotiations to. galn

greater access 1o w.orld mark_ets. ‘However, the long run implications for farmland values
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are more Iikdly to be influenced by Canada's grain trading role which is at least partly that

of a residual supplier of grain to world markets. Canadian exports of grain will likely

grow in response to a moderate gfBwth in the world demand for grain. Depending on

cost levels, economic returns to farmland and farmland values mlght be expected to

‘grow as well

/

'Recent” .decli\nes in  commodity prices*‘and uncertain - prospects for their
improvement may cause the rate of farmland value increasae.s to dectine:! Individuals who
acquired farmland in anticipation of\‘increas'in_g economic returns may face cash flow
shortages and declining Ievelsof r'eal ‘capital gains. Over the 1970's reduced stocks of

grain in the world ‘market have been associated with increased volatility' in “ future

agricultural prices. Therefore, the productive returns to farmiand could reflect this
volatility and thus cause uncertainty in the farmland ma‘rket As well periodic divergences )

' between the economic returns attained in the crops sector and the llvestock sector may

3

“have SpelelC regnonal mfluences on farmland values ) , , T,

"Changes in lnput costs have tended to have a major mfluence on changes |n the

productlve returns to ﬁarmland in the past 10 years. Prevnously input prlces were'

» relatrvely stable such that varlatsons in economic returns were primarily determlned by

‘ agrxcultural product’ prices and productrvuty Interest costs area relatwely recent concern

in the agrlcultural sector. Very little is known ~about the inflaence .of lncreasmg interest

]

costs ‘on' economic returns,‘ however they lnkely contrlbute ‘to reduced productlve

returns. Contmued hlgh levels of interest costs therefore c0uld cause, farmland values to : -

' dechne Furthermore very lrttle is known about the adequacy of flnancmg for: agrlcultural '

producers Consequently whether producers are soundly flnanoed and able tQ make

"adjustments to changmg economlc ‘conditions’ may have an lmportant lnfluence oh future

'farmland Values Established producers may be able to use thelr eqUIty to make

ES

adjustments and maintain vnable operations. However some recent entrants into the

agrlcultural sector who are hlghly leveraged may- face severe cash flow shortages and

@

- thus might have to Ilquldate farm assets at a tlme when the market |s "soft". The strength
' and ablllty of. agricultural producers and other landowners to maintain ownershlp in land

' may be a major mfluence on farmland values:

St
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-« Government programs provide benefits which insrease the economic returns to
farmland. The availability ‘of concessional credit as well as the reduced intergst rates
these programs cgffer are associated with farmland values ~sugges’ting a causal
relationship. Concessional credit is likely to continueto'influence farmiand values by way
of credit availability and terms of credit. Credit availability might encourage. producers to
achieve economles of size which would have a positive mfluenc/:e on farmland values.
Lower ‘interest rates are one component of concessmnal credit programs that could
result in increased economlc returns .to farmland and lncreased farmland values Such. -

specn‘lc influences between.programs of concessnonal credit and farmland values have

not been identified in this study. They are, however, certainly worthy of further

;lnvestlgamon Other government programs mlght also mfluence farmland values. In.the

Canadlan context there appears to be a movement toward greater government

“involvement in the agrlculture sector. Supply management programs limit -production (

PYACH

' Ievels in order to generate greater economlc returns to producers of specific

>

‘commodmes Although these programs presently apply to land—lntenswe industries which

do not have large land bases, the value of productuon quota may be capltallzed into land

values, Slmllanly lncreased emphasus on |ncome stablllzatlon in the.grain sector, mlght

f -

'lead to benefits of the program bemg cap"tal:zed into land values Exlstxng programs

_whxch provrde a degree of risk reductlon could also have an mfluence on farmland values

!
Therefore, '‘programs of crop insurance and reduced transportatlon costs are specuflc '

i

Te‘chnolog‘y“

Agricultural producers may be able to offset narrowing margins in agricultural

»produotlon.through the combined benefits of te.chnologl_cal progress. and economles of

' sCale.‘_Technology might be most apparent in the substitutic;nof' capital for labor. The

adoptlon'of rnechanical te'ch'nology is partially induced by increases in the price of* labor

. relative to the pruce of capltal and has tended to be assocnated with increasing farm size.

~Farm operat@rs expand to ‘achieve economles of size smce the cost of productlon per !

‘o

‘mt is reduced. The long _run lmphcatlons of cost-reducing technology may well involve .

1

continued increases in farmland values. As producers strive to  achieve optimum

technology, they may continue to increase the o'pt‘imum economi{: size of farms. -
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Technological progress .ln the areas of management and buwlogy may have a more
promising potential than continued machine based technology. le progress would
contribute to increased economic returns to farmland and thus likely stimulate the
demand for farmland. The implications of ‘technol‘ogical change are also affactedipy the
character of demand for agricultural products. An increased supply of agricultural
_ products together with relatively elastic ‘or increasing demand, would result in increased
economic returns and increased farmland values In contrast, supply increases which are
' confronted wlth relatively inelastic demand where expansion ol export sales is facking
would reduce industry level gross economlc returns. Consequently farmland values
would be expected to, decllne
Nonagricultural Influences ‘ /

General price increases and the factors of economic .development, population
growth and rising income levels appear to be mfluences on farmiland valuee that originate
in the nonfarm sector. Nonfarm demand for farmland will likely be most apparent in a
. period of contlnued economic development‘ Periods of relatil/ely strong - economic
growth are expected to lelad to" an expanded demand for farmland for transportation,
industrial, commercnal and residential purposes. in perlods of moderate economlc growth
such urban growth ISV not necessarlly_a major user of far,mland. However, the higher
values vof land converted\‘to Urban"use can be expected to influence sUrrounding land. This
‘ripple” effect may have a relatuvely greater impact on farmland values than the
performance of the. general economy | Y

Gene}l prme changes tend to have an influence on the/ economic returns to

farmiand. As well, general prlce lncrease”s could Iead to expectatlons that previous levels

-of real Gapltal galns Ln farmland values) Wlll contmue Farmland is a real asset which

generates some productlve returns and may have much appeal as a hedge agalnst‘

inflation. . The future(__ |mpl|c‘atlc3ns of _thls influence on ‘_farmland_ values may largely be
'dicfated-by monetary and fiscal policy. Policies which involve mfintaining interest rates at
or below the rate of mflatlon and perhaps, expanded governm nt spending may be most
llkely to encourage speculatlve demand for farmland Pollcles which Jead to interest rates

belng maintained at levels higher than the rate of mflatlon may/well fimit lncreases in

farmland values. As'a result speculatlve demand for agrlcultural land is llkely to decllne as

L . '
Tely .

.
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intarost costs ncrease and the rate of nflation declines

0. Recommendations for Futuro Research

This study attermmpts to evaluate those econoniuc factors which mught influence
farmland values in Alberta The objectves of the study include detormination of those
factors which aexert an influence on provincial and census division farmland valuas and
development of models to test variables hypothm:xzéd to have an inftuence on tarmland
values. Economic theory relating to farmiand values and information from previous
studies were used to develop hypotheses to explain the variation m farmland values The
statistical results and economic conclusions suggest a number of factors which seem to
be strong explanators of variation in farmland values The estimated elasticity coetficients
for previous farmland values a%d farm size suggest that these factors could have the
- greatest relative impact on Alberta farmland values. Expected productive returns to
farmland appeared to have an influence on farmiand values Those variables whfch
emphasized more recent levels of economic returns rather” than those of many: past
periods appeared to have more influence General ec.onomnc development, technological

progress, expectations of real caplta“l gains and levels of concessional credit also appear
to have influences on farmland values. -

Not all of ﬂge ob}ectivgs set out in this study are achieved The modgls presented
tend to be of 'a reduced form nature and thus do not reveal the many forces which
determine farmiand values. Major problems with the time-series data used in the
provincial analysis are the high levels of correlation among explanatory variables. The
" estimated coefficients of explanatory vari;bles are influenced by the inclusion or

exclusion of other variables which might be similarily related The aggregated nature of

these data likely also contributes to the high level of .correlation among the variables.

Therefore, improved analyses may be gained in future studies by using data which are
less highly aggregated and by using tr"avnsformations of the data which might reduce the
levels of .correlation. The census division analysis of pooled time-series ahd

cross—sectional data may limit economic interpretations since the method employed to

evaluate the'poo'led data may tend to obscure the influence of explanatory variables.

Other methods .of evaluating pooled data, although more complex, are likely to provide a

«

-
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'more refmed analysns Data pooled over trme and over census dIVlSIOl’lS provrde a .

" benefrcual msnght to farmland values and reduce the compllcatlons of multrcolllnearlty and

'.;autocorrelatlon Further research mcorporatmg pooled ‘data V\_/I‘th more . refined
',econometruc technlques is hlghly recommended | : o PR
V ' The analysns undertaken in thns istudy lS able to answer ‘some’ questlons However
~many questlons remain unanswered and many new questlons arlse for consuderatlon The_’ '

rlnfluence of quantltles of farmland transferred was tested as a hypothesls but may have- .

L been vxctlmlzed by an sneffncnent model ThlS economlc force deserves greater emphasnsf-

: ’|n future studles as do the determmants of the market supply of farmland Programs of
'vconcesslonal credlt Ilkely have -an: mfluence on farmland values However the true

S relatnonshlp between concessmnal credlt and farmland values could be- based on the-::

: avanlabrllty of credlt or the beneflt of Iower mterest rates Informatlon on the relatlve

"\’_lmpact of these two components of Cl'edlt programs would be lmportant knowledge in
b‘the context of better understandlng the farmland market Further questlons whlch mlghtf o
"be consldered |n the analysls of farmland values concern the mportance of farm':_“.ﬁ
o 'enlargement and whether expansxon purchases are to achleve economles of snze or to ;

f»accumulate wealth lnflatnon ls a major factor in the determlnatlon of farmland values SR

»however relatlvely llttle lS known about how mflatnon affects the behawor of market ‘

; *partrcnpants Productlve returns to farmland and expectatlons ‘of productlve returng&)to‘_‘

: »farmland appear to be fundamental forces ll’l the farmland market Unfortunately these
".forces have not been suffncnently researched to determlne the components of such
: returns how these components have varled over tlme and how they are mcorporated"

lnto expectatlons
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Appendix B-Further Estimatos of Provincial Farmland Values
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Table B. 1 Further Est:mates of Provmcral Farmland Values Usmg Nomunal Value Data

L. Equation

B10

i

N Adjusted R*.966
" F-statistic: 1046
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z-Swﬁf

X2

: (Cgrﬁiat}.'

[T

o

- Adjusted R%..963 . S
F-statistic: 850, .

_\'d statlstuc 904

SN
e

S

';;x4¢11 :

e {Const)
. Adjusted R%.869. - . o
- F-stdtistic; 1187 .
- d-statistic: 770

S

X 41'1;. L

ST e (Const) v
© U Adjusted R%E961 s
[ 'F-statistic; 452"
"'-"-d-s'tatnstlc 796

. l'.Co‘éf"ﬁcienvt‘.

'-.1019

7743

10983

1148

;;‘.ibggap@r:

_ Stan,dard Error -

.0001

. 001

095

3234

3446

" 16.37

- ‘ft-—stat‘ist_ic '

3082 ¢

hi



= Ad;usted R 785
- F-statistic: 136 -

‘ Table B 2: Further Estlmates of Provmcnal Farmiand Values Usmg Real Value Data

(1940 to 1980)
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o

o
i
|

. B.zo, X8

e Adjusted R 868
F—statistic: 244
v‘d statlst:c 464

€

Adusted R2. 8059

: F—statistic. 154

- ..d—‘s}t_a,'rc‘is’t‘,ic:,'.‘75-3 £

e "‘.,*5.’2,_2 X15-

| - d-statistic: .279

S

B23 DX4,

. Adjusted R%: 787
F—statistic: 138

d-statistic: .952 .

‘(Const) -
| 8.21.;:' T xe
| o (Const)_nﬁ
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(Const )

" Cbeffici_e‘nt
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' S'tandaij_d E'rror

013

-5401

ies0a -

.‘: 2‘3.42: -

25842

~1420

o7

o

1243

1178

t-statistic

15,63
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- Table B: 2(Contunued) Further Estlmates of Provnncral Farmland Values Usung Real Value -
; ‘ coee e Data . .
© 0 (1840.to _198Q) ]
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Equation .- “ V‘eriable’._' o ‘Coefficient. “Standard Error t~s;at'i5iic,, S

824 - DX4, 006 . o0 w02
SRR 'D”ECG1"_ o a4ys - BAg .864# )
SComst). | =1082- | ‘
: '_rAdeSted R2 966 T L S N
_ F=statistic: 1046 P Tt T " R

S od- statistic: .692

.‘ # mdlcates varnable not sngmﬂcant at the 5 per cent |evel

- B25 . "'_DE'C',G}T] L rasr '.27"8;.‘ o B3
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A o (Const) A e D S
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Fe StatlSth 243 - : :,  _ ) '» o R
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s "37’_1 58'}-‘. o eges g3
DX4, . 0378 01 aie
Adjusted R7 938 T : DARE

CFostatistic 187 L oo T g
d-statistic: 577 - IR TR R s R
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‘ ‘firy“._”Téble B.2(Continued)Further Estimatés )

3 Eduatio,n, »

_ Data.
' I.' : - {1940 to 1980)
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- Coefficient . ‘S]tahdard‘Error‘,"
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f Provincial Farrﬁlarid Values' Using Real Value

t-statistic -

- B27

F—statistic: 1007
~ d-statistic:- 1.65

DECGTV _— 139 o 121 ' |
DVl T C.7387. 081 -
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DX4y, . -0008 001
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Table B.3; Further Estnmates of Provmcnal Farmland Values Usmg Real Value Data
: ‘ (1961 to 1980) .

Equation Variable coefficien’t' . Standard Error . t-statistic -
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y Table B 3(Contmued) Further Estimates oEProvmcnal Farmland Values Usmg Real Value !
. ata ‘
H961to1980) f

Equation = \/ar_iabled " Coefficient _ Standard Error -~ t-statistic
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Table B. 3(Contmued) Further Estimates of Provincial Farmland Values Usmg Real Value
: S : Data. - _
{1961 to 1980)
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