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ABSTRACT

This study tests the hypothesis that the staÈutory freight rates have

increased farm Land prices in the Prairie provinces. This hypothesis is

based upon the assumption the statutory rates act as a subsidy on farm-

gate prices. According to econouic theory, if the subsidy is antici-

pated to be permanent, it will be capiËalized into the price of the

fixed factor controlling access to the subsidy. That is, such a subsidy

will be capitaLized into farm land prices.

The basic analytical roodel used in the analysis is a land price

model. Farn land prices are expressed as a function of present expected

crop cash flow payroents and farm land prices in the previous year. For-

mulati.on of expected crop cash flow levels is central Ëo this model.

Its developnent requires additional nodels and procedures. A crop yield

rnodel is specified to determine expected yield 1eve1s on stubble and

fa11ow seedbeds of the principal crops gror^/n in the Prairie provinces.

In addition, a fallow/stubble acreage model and a fertilizer application

rate model are incorporated to calculate future expected 
.crop 

cash flow

leve1s. These models aecount for decreasing summerfallow acreages and

increasing fertilizer application rates. Using required increases in

sEatutory rates ln I974 and 1977 estinated by Snavely as benchmark 1ev-

els, appropriate price indexes are applied to cost categories of the

railways in these years to derive an index for compensatory freight

rafes.
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The staÈistical relationships determined for each province fron the

land price model are employed to simulate farm land prices under various

transportation rate structures. The differences in the farm land price

simul-ations fron I96I t.o L979 under statutory versus compensatory rates

reveal 14, 17 and 28 percent of the 1979 farn land values in Manitoba,

Saskatchewan and Alberta, respectively, can be attrÍbuted to the unre-

munerative rates. In terms of total farm land acreages, this irnplies

farm real estate values have increased by $7 billion in Ëhe Prairies

over the period from f961 to 1979 as a result of the statut.ory rates.

I{hen eompared to cosÈs of $1.9 billion absorbed by taxpayers and the

railways, it appears a transfer of funds in favour of landov¡ners has

occurred.

Over time, the distribution of the benefiÈs of the statutory rates

anong farms has not changed to any significant degree and is quire simi-

lar in each province. Half the benefits are received by 25 percent of

the farms while the remaining half is evenly split between 50 and 25

percent of the f arms. Landor,¡ners who sold land since the statutory

rates became unremunerative have alreadv realized an increase in their

wealth since such land sales took place at inflated prices. Farm land

investors, who consist largely of established farners or new entrants,

are both adversely affected by rísing land prices. But, established

farmers are compensated to the extent their equity also increases. Con-

seguently, the increase ln farm land values caused by the statutory

rates has redistributed wealth 1n favour of established farmers who

already own a considerable amount of 1and.
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Farm land prices are also simulated for t.he years 1980 to 1990 based

upon three scenarios of projected transportation rates. One series

represents a conÈinuation of statutory rates, another compensatory

rates, and a third, subsidized raÈes where producers receive the'crow

benefit' realized in 1980. SÈatuÈory rates indicate a continuation of

the rate of capitalization of the benefits inÈo farm land prices as has

been experienced. The adoption of the subsidized rates serves as a

means of transition from statutory to compensatory rates. Meanwhile,

during this transition, the benefÍts of the subsidy become capitalized

into farm land prices. Consequently, even though land prices in 1990

are suppressed as compared to those under statutory rates, they are

still much higher relaÈive to those under full cornpensatory rates.

Numerous compensaËion schemes have been proposed for changing the

grain rate structure. A1I compensation scheme proposals involve an

explicit or inplicit subsidy to I¡/estern grain producers and require

financing froro public funds. In view of the capitaliztion of such sub-

sidies into farm land values, it is difficult Èo justify such an income

transfer. If compensation takes place, it should be done in a manner

which will circumvent the capítaIízaÈion problern discussed in this

study. Producers must be forced to incur full compensa.tory rates and

receive compensation ín a manner which is not atËached to either Ëhe

volume of grain marketed or acreage of landownership. That is, compen-

sation must be linked to individuals not grain or land. In addition,

t,his compensation should take the form of a lump sum paynent in order to

ensure the reciplents view 1t as a windfall gain and not as income

at.tached to the earning capacit.y of farm land.
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Chapter I

INTRODUCTION

Research in Canadian transportat.ion and agricultural policy has seen

extensive amount of tirae and effort expended upon examining the ineffi-

ciencies in the movement of Prairie grain.'The statutory freight rates,

nore commonly known as the Crowsnest pass rates, have been singled out

as one of the major contributors to the existing inefficiency in grain

movemenÈ. The rates are fixed by Federal statute. They apply to rail

transportation of al1 export movements of grains, certain feed products

and grain by-products, from all Praírie points to Vancouver, Prince

Rupert or Churchill and; to both export and domestic movements from any

point west. of Thunder Bay to Thunder Bay or Armstrong.

The statutory freight rates developed as an extension of the Crows-

nest Pass Agreement of I897. In the agreement, a substantial subsidy

was made availabLe to the Canadian Pacific Railway company by the Fed-

eral Government to build a rail líne fro¡n Lethbridge, Alberta, through

the Crowsnest Pass, to Nelson, Brltish Colunbia. In reLurn for this

subsidy, the Canadian Pacific Railway company agreed to make several

t'The following publications provide further discussion on issues in
Canadian ÈransportatÍon and agricultural polf cy: E.'l'l .Tyrchniewicz,
"TransportaEion Problems 1n Canadian Agrfculture with Special Reference
Èo Grainst', CanadLan Journal of Agricultural Economics¡ July 1976' pp.
18-31; and J.Richterr "Perspectives on the Role of Freight Rates in the
Il,arkeEing of Canadian Agrlcultural Productsrrt ln FreÍght Rates and the
I'farketlng of Canadian Agricultural Products (eds. R.M.A.Loyns and
E.üf.Tyrchniewicz), Occasional Series No.8, Department of Agricultural
Economícs, Universlty of Manltoba, August I977.

-I-



2

concessions Èo the government. One of those concessions was the Crows-

nest Pass grain freight rates for grain and flour moving from Èhe I,JesË

Èo the Lakehead. Among the reasorr"2 orhy the Federal Government under-

took the agreement with the Canadian Pacific Railway company vrere expan-

sion of the economy, further developnenÈ of export markets, and the

assertion of national sovereignty. In 1925, the Crowsnest Pass Agree-

ment Ì{as dissolved and auendments were made to the Railway Act. Those

amendments made the Crowsnest freight rates staÈutory for movements of

Prairie grain and flour to the Lakehead. Subsequent ehanges to the

Railway Act extended the raÈes to export movements from the Prairies to

the Pacific ports and Churchill.

the grain categorÍ-es covered.

Conteuporary argumenÈs for retentÍon of the statutory rates generally

revolve around Èheir benefits Èo natíonal interests through improving

the weLfare of Prairie farmers. It is argued Prairie grain producers,

because of their geographical location and resulting dependence upon

rail transportation, are at a disadvantage relative to their competit,ors

in world grain markets. Instability in world grain prices adds further

support to the argument that r¡restern producers cannot absorb higher

transportation charges and sti11 effectively cornpete in world markets.

Maintenance of the lrestern grain producers' competitive position is

argued to be of nat,ional interest considering the grain and oilseed

trade 1s a major foreign exchange earner.

In addition, alteraËions ¡vere made to

2A dir".r"sion of hlsEorical perspectives surrounding the CrowsnesÈ rates
may be found in: C.D.NachÈigall, G.F.Skinner and E.I'l.Tyrchniewicz
t'Crowsnest Pass Grain Rates: Tirne for a Change?", Canadian TransPorta-
tion Research Forun: Proceedings---SÍxth Annual Meeting Vol. XVI' No.

t , tgzs. -



Since World War II, the railways have maintained the costs of ship-

ping Prairie grain have exceeded the revenues received under the statu-

tory rates. These rates have failed

defined by the National Transportation Act of

leve1 of the rates imposed on the railwavs

incurred has been the

on the grain industry

sent objective in the grain industry to sel1 more grain to an expanding

export market.

Following the work

Grain by Rai113 there

subject of nuch inquiry.

that t,he statutory rates have caused the two major railways to experi-

to meet the compensatory criteria

is of pertinent significance considering the pre-

ence a reveriue shortfall. In I974, the Commission established under

statutory rates, the users of the service contributed

the total cost incurred in transporting the statutory

low-up report by Snavely, King and AssocÍate 
"4 

,n Ig77

contribution fell to 32.4 percent as compared to 36.3

1967. Consequently, the

in relation to the costs

The inpact of the rates

of the Commission on the Costs of Transporting

has been fairly wide recognition and acceptanee

(see Table I ). The forces of inflation over the period frorn 1974 Ëo

1977 were circumvented to a considerable extent by increased efficiency

3Th" Corniaission on the Costs of Transporting Grain by Rai1, Report
Vol.I, Supply and Services, Ottawa, Canada, I976.

It'Snavely, King and Associates, L977 Costs and Revenues Incurred !I the
Railways ín the Transportation of Grain Under Statutory Rates, report
prepared for the Ministry of Transport, Federal Governrnent of Canada,
I^Iashington, D.C. , SepÈember, 1978.

-The discrepancy 1n the users' contríbuËion between the t\,ro reports may
be accounted for by the choice of the capfÈal funds rate-applied to
Canadian Pacifie Rail. The latter study chose Èo apply the same rate
to both Canadian Natlonal as well as Canadian Pacific Rail.

38.9 percent of

grains. The fol-

found the users'
5percent- in 1974



TABLE 1

1974 and L977 Cost Couparison of Transporting Statutory Grain by RaiJ.

Source

r97 4

Users of

Federal

Railways

the Service

GovernmenÈ

AmounÈ of Cost Coverage

ToÈal Dollars Distribution
(nillion) ("1)

TOTAL

197 7

Users of the Service

Federal Goverr¡ment

Railways

89.7

52.0

105 .4

TOTAI,

247.1 100.0

Source:Snavely, Klng and AssociaLes, 1977 Costs and Revenues Incurred !¿
the Railways in the Transportation of Grain Under Statutory Rates,
Report prepared for the Ministry of Transport, Federal Government
of Canada, I,lashington, D.C., September, I978

36.3

2I .0

42.7

r14.8

63.7

175.5

3s3.9

32.4

i8.0

49.6

100 .0



in the

hopper

revenue

.f

railways' operations and government expendiÈures for additional

cars. Given the trend in the annual raÈe of inflation, future

direc Èed

flays can

shortfalls may be anÈicipated to continue. Concern has been

accordingly t.owards determining a procedure whereby the rail-

be adequately compensaËed for the shortfall.

The statutory rates on grains provide such a low return for the rail-

$/ays, they no longer have the physical or economic capacity to under-

write the losses incurred on graín traffic.6 Therefore, the railways

lack the incentive Èo give at least equal priority to grain as other

Èraffic. Consequently, the graÍ-n transportation system has deteriorated

as the railways have deferred maintenance and capiÈal expenditures,

especially orr the lines carrying a greater share of grain traffic.

Since L972, expenditures for railway plant and equipnent used in the

transportation of statutory grain has been financed largely with public

funds. Without suitable compensation to the railways, potential grain

export levels are unlikely

ment in planË and equipment

The present rate structure has noÈ been criticized only for inducing

a rnisallocation of economic resources with respecÈ to the grain trans-

portation and handling system but, also with respect Èo primary agricul-

tural production.T It is argued the rates discourage livestock

t.o be attained because of inadequate invesÈ-

6Booz-A11en & Hanilton, Inc. and IBI Group, GraÍn Transportation and
Handling in Western Canada, report prepared for the Department of
Indust,ry Trade and Commerce, The GraÍns Group, Federal Government of
Canada, July I979.

.,
'The following report provldes an overview of these problems of trans-
portatlon in western Canadian developmenÈ, as well âsr references to
numerous art.icles published on the subject: W.I^l.tJilson and

used in grain transportaÈion.
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production and value-added processing activities in the Prairies. Less

than compensatory freight rates on grains versus livestock induces, cet-

eris paribus, a production shifÈ in favour of land being allocated to

grain production. In addition, it is argued, feed grain prices are

hÍgher, ceteris paribus, because of the inherent subsidy on grains

exported from the Prai-ries, addÍ-ng to the costs for livestock production

over grain production. As a counter argument, the existing inefficient,

and consequenËly congested grain handling and transporLation sysLem, xoay

have resulted Ín a larger supply of feed grains for Prairie Livestock

producers. In this case, the suppressed freight rates may be identified

as also having benefitted Prairie livestock producers. Non-optinaf

location decisions also may have occurred with respect to processing

plants of most agricultural products. The absence of unfavourable rate

differentials would have encouraged, ceÈeris paribus, the location of

such plants close to the source of raw material, that is, in western

Canada. Consequently, iÈ rnay be argued the preferential rates on grains

have retarded the economic development of \^restern Canada. But, other

factors besides freight rates influence processi-ng locaËions. There-

fore, absence of those rates would not necessarily have resulted in the

location of processing in western Canada.

The principal crops grown ln the Prairie provinces are wheat, oats,

barley, rapeseed and flaxseed as they constitute well over 90 percent of

all crops grown. These crops all move under the statutory freight

E,tI.Tyrchniewicz, The Role Of TransporÈation In The Developrnent 0f
Western Canadian_ Agriculture, a special report prepared for the Canada
West fo""¿atfo" fãst force on the Role of Agriculture in the Economic
Development of Western Canada, Department of Agricultural Economics,
Unlversity of Manitoba, I.Ifnnlpeg, Manltoba, January, 1980.
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rates. If grain freight rates rise, a1l staÈuÈory crops are affected

equally. Consequently, there would be no incentive initially on the

part of producers to alter relative production 1evels of the principal

crops. A possible response may involve a shift eiLher to non-sËaÈutory

crops or forages. But, Prairie acreages allocated to statut.ory crops

appears to be highly price inelasÈic when they are considered in aggrea-

Xgate. Colman" estimated an equation for the total acreage of the five

principal crops in r^restern Canada. IIe included a variable ref lecting

the expected average return per acre of Prairie grains and oilseeds.

But, the variable !¡as unable to reveal any stat.istical significance.

Prairie producers respond to changes in relaÈive prices of the principal

crops by shifting the share of land seeded to each crop but have not

altered the cultivated land area because of crop priees. Although

aggregate acreage 1evels appear to be highly price inelastic, production

levels may still be altered depending upon how responsive ferËilizer

application rates or s 'mmerfallow acreages are to a shift in grain

prices. Even Íf these factors are price responsive, their influence on

production levels would be mininal relative to the inpact acreage Levels

would have. Given such a high degree of price inelasticiÈy of supply of

these crops, if freight rates rise, the initial inpact would be for

farmers to absorb the additional cost if int.ernaËiona1 grain prÍces

remain at the same level.

BDavid Colman, r'Prairie Grain
Papers, No. 7, Agricultural
Branch, November I979.

and Oilseed Acreages Responsett, I.Iorking
Canada, Policy, Planning and Economics
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Removal of differential freight costs between raw and processed

grains and oilseeds may be argued to encourage processing of these crops

in the Prairies. But, unless such processors are able to exercise world

market power, there is no incentive on their part to provide higher

prices Èo producers in order to obtain larger supplies. That is, pro-

ducers would be relieved of some of Èhe burden of higher freight costs

only if processors are able to pass this cost onto foreign buyers. Fur-

Èan et a19 cLaims a significant portion of the benefits of the statutory

rates on rapeseed is captured by the Japanese market. But, their model

holds rapeseed production fixed on the Prairies. Unless processors

create a relative difference in prices between rapeseed and the remain-

ing statutory crops, and hence, Íncrease rapeseed production levels,

there would be no incentive for processors to pass on some of Lhe

freight costs to foreign buyers. Although Canada is a major rapeseed

producer, the extent of its market power is still in question consider-

ing it.s size relative to the much larger soybean market in which it must

compete. In addition, in t.he L978-79 crop year, rapeseed exports

accounted for only 9 percerit. of the total exports of statutory grains

and oilseeds from the Prairie provinces. At the saure time, wheat

accounted f.or 67 percent of those exports. lu1acI,arenl0 atterupted to det-

ermine the economic power Canadian wheat exports possess in world mark-

ets by examining the price elasticity of the excess demand function

I-W.H.Furtan, J.G.Nagy, and G.G.Storey, "The Impact on the Canadian Rape-
seed Industry from Changes in Transport and Tariff RaÈes", American
Journal of Agricultural Economics, Vol.25, No.l, February L977 ,
p.3 I-54 .

1ODontld Maclaren, ItCanadian WheaE Exports in the International Market:
An Exploratory Econometric and Pollcy Analysis", Canadian Journal of
Agricultural Economlcs, Vol.25, No.l, February I977, p.31-54.
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facing those.exports. The short-run price elasticity of excess demand

was found to be -3.6 with a corresponding long-run elasticity of -13.5.

Therefore, he concluded the excess demand function facing Canadian wheat

exports is highly price elastic.

In conclusion, the supply of statutory grains and oilseeds from the

PrairÍe provinces displays a high degree of price inelasticity, and

there is litoited opportunity for increasing the price elasticity through

increased processing activities. It follows the initial irnpact of the

statutory rates has been to arÈificially raise grain and oj-lseed prices

received by Prairie grain producers. Consequently, if grain freight

rates rise, farmers would have to absorb the additional cost if interna-

tional grain prices remain at the same level. ActÍng as a subsidy on

grain prices, the rates have favoured the production and export. of

grain. But, the higher grain prices undoubtedly initiated an adjustment

process with associaÈed repercussions throughout the economy. Policy

advisors need to be cognizant of such adjustments when proposing compen-

satory schemes in order to minimize the detrinental inpacts upon the

raílways and the economy as a whole. This study examines one secondary

inplication of the statutory rates to grain producers. Specifically,

the effects of the higher grain prices upon farm land prices in the

Prairie provinces is examined.

A causal relationship is hypothesized to exist between grain and farm

land prices in the Prairie provinces. This fs developed froro the influ-

ence of grain prices on grain producers' net lncome. Net income

(defined as total crop reeeipt,s mínus all costs oÈher than a return to
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land, management and operator labour) is at a higher level because of

the statutory freight rates. Since the rates are set by statuÈe, farm-

ers and other real estate i-nvestors like1y have perceived a continuance

of the higher levels of net income. According to economic theory, whe-

never an increased income strean is anticipated to be pernanent, it will

be capitalized into the price of Èhe fixed factor conÈrolling access to

the income stream. Therefore, statutory freight rates should have

increased farm land prices in the Prairie provinces. Landowners of

grain land are Èhen the primary beneficiaries of this capitalization

process.

The hypothesized capitalization of the statutory freight rates into

farm land prices may create a less than equal distribution of wealth as

well as, a barrier of entry into the farm real estate market. Mainte-

¡ìance of the unrenunerative transportation rates has required taxpayers

and the railways to absorb any additional costs in transportation in

order to provide continued service. A number of Federal Government pro-

grams such as the branch line subsidies, the box car repairs, the grain

hopper car purchases and the branch line rehabílitation rely upon public

funds. Those costs need Èo be evaluaÈed against the increased wealth of

landowners. Landowners who sold land since the statutory 'rates became

unremunerative have already realized the increase in their wealth. At

the same time, however, this has placed a preniuûr on the purchase price

of farm land rvhích has been absorbed by recent investors. ConsequenÈly,

the number of farmers and other real estat,e Ínvestors eliglble to bid in

the market fs affected by their abtlity to absorb the prenium. In addi-

tion, the disLrÍbution of the beneflts, through the capitalization pro-

cess anong landowners needs to be examined.
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The purpose of this study is to examine the impact of the statutory

freight rates upon land prices in the Prairie provinces and, to deter-

mine the inplications this impact has had with regards to wealth distri-

bution. This objective is pursued through various stages of analysis.

At a first stage, a relationship between farn land prices and expected

crop cash flow levels Ís theoretically developed and empirically tested.

In order to ascert,aín expected crop cash flow leveIs, information is

required on changes in crop yields, acreages, príces, as well as, input

useage. A separat.e crop yield model is specified to determine expected

yield 1eve1s. Changes in the other components of expected croP cash

flow are generally taken as they occurred. Using the model developed,

Èhe next stage involves historical simulations of farm land prices.

Fi-rst, usi-ng the expected crop cash ffow levels derived, actual farn

land prices are sinulated. Those prices are again sirnulated but, wi.th

expected crop cash flow levels adjusted to the extent croP prices

received by farmers would fa1l if compensatory transportation rates are

charged. A series of conpensaËory rates are developed through the use

of an indexing procedure based upon the benchnark levels established by

Snavely et al. Those benchmark levels represent the anount by which

statutory rates would have to rise to be compensatory. Given this

information, the irnplications of the statutory raÈes with regards Èo

wealth distributíon is examined. As a final stage, future farro land

prices are simulated based upon various assulnptions regarding possible

transportatÍon policies.

Chapter II presenEs a review of the underlytng theory and related

sËudies. The speciflcation of the various analytical models. as well as
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simulation procedures and data sources are provided in Chapter III. The

empirical results are discussed in Chapter IV. Chapter V summarizes ¡he

sËudy and examines policy iroplications.



Chapter II

ECONOMIC TIIEORY AND RELATED STUDIES

The working hypothesis in this study is that the statutory freight

rat.es have increased farrn land prices in the prairie provinces. A sup-

porting argunent is developed, in the following chapter, by examining

the theoretical aspects of economic rents earned by fixed factors of

production. specificalry, Èhe economic rents earned by farm land are

examj.ned with a view to demonstrating the inpacts of technological

change, as well as the stat.utory rates, on those rents. Next, the land

i.nvestment decision criteria in terms of the maximum bid-price concept

Ís put forth. Final1y, various studies attenpting to explain farm land

price movements are reviewed.

2.I LAND PRICES AND ECONOMIC RENTS

Resource pricing plays a key role in t.he operation of a market econ-

omy. It is important in determining the employment and allocation of

resources. Butr perfecË nobility of all resources does not occur, even

in the long run. The returns received by fixed resources.are not deter-

mined according to the usual resource princlples. rn a perfecÈly com-

petitive market, mobile resources receive anounts equal Èo the vaLues of

their rnarginal product in alternative employments. The remuneration to

fixed resourcea then becomes the resÍdual once the uobile resources have

been paid the amounts required to enploy then l-n the firn. This resi-

dual is commonly called econouic rent.

-13-
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the concept of economic rent, as discussed, refers to the surplus

which any factor of production earns above the lncome necessary to keep

iÈ enployed. rn a strict sense, rent can only be earned by a factor

r¡hlle lts supply is fixed. since the supply of land is finite, even ín

the long run, the term rent is usually applied to pa)rments for the use

of land. Therefore, any factors affecÈing the level of economic rent

nay be anÈÍclpated to influence land prices.

The level of economic rent to farm land is dependent upon the rela-

tive elasticities of denand for and supply of 1and usíng products. rt
was argued in the previous chapter, the supply of agricultural output. of

the principal crops displays a high degree of price inelasticity. con-

currently, producers face a perfectly elastic demand for their crop.

Given these relative elasticÍties of demand and supply, a cost-price

diagran for an individual farm will help to depict Èhe nature of eco-

nomic rent. rn Figure I , the narginal cost curve, MC, is given for an

individual farm producing crop x. under perfectly conpetitfve condi-

tLons, at a uarket price of the crop of p, the farm's output revel will
be x0. At this price and output. level, toÈal recelpts to the farm

exceed necessary Paynents to the varlable resources by an amount equal

to area a. The fixed reaources receLve these receipts ln terms of eco-

nomfc rent,.
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Economic rent earned by the fixed factors rvill increase for the firm

through alterations either on t.he revenue or expenae side. That, is, if

at the sane cost per unit of production total earnings are increased

for a given level of production, economic rent increases. Secondly, if

the per unit cost of production can be decreased, economic rent again

r¡iI1 rise.

2.I.I SÈatutory Rates

The statutory rates have fixed the freight charges for grains and

oilseeds on the Prairies. For exarnple, on average, grains in Manitoba

are charged $0.16 per hundredweight for transportatíon. This serves to

decrease the average price received by producers by a fixed amount.

But, the sÈaÈutory rates represent a decreasing portion of the actual

transport costs over Eine.

Lransport ch:rges, the average grain price received would

more each year. ConsequenÈly, the average price recej-ved

oilseeds has been supported above t.he level which rvould

if transportation market forces had not. been restricÈed.

Returning to Figure I , to the producer, the reduced grain freight

rate effectively increases the price fron P to P' . Economic rent

accruing t,o fixed factors may then be anticípated to increase to area

ab. Therefore, Ehe statutory raËes can be expected to have increased

the economic rent accruing to fixed fact,ors, speeifically land.

Therefore, if produeers absorbed the full

have decreased

for grains and

have prevaiLed
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2.I.2 Technological Change

Economic rents can also be affected by alterations in costs. Since

an individual farm faces a perfectly elastic dernand for its crop, it is

incapable of affecting total revenue through grain prices received. 0n

t.he cost side, though, the firn influences the leve1 of economic renLs

through the adoption of technical advances. Each grain farrn combines

many inputs Èo produce crops according to a certain level of technology.

Through technological change, output increases for the same cornbination

and leveL of inputs or different mix of inputs.ll

Technical progress in agricuft.r."l2 rnay be classified into:

I) 'land-saving' changes (biological innovations) and,

2)'labour-saving' changes (mechanical innovations).

Biological technical progress in Prairie agriculture has been experi-

enced prinarily Ëhrough the introduction of pesticides, genetically

superior crops and fertilizers. Those innovations increase the yield

potential of farm land. 0n the other hand, mechanical innovations faci-

litate the substitution of capital in the form of machinery for labour.

Given the trend to larger farm sizes ín the Prairie provinces, it would

appear this substitution has occurred.

llFor a more detailed discussion of the influence of agr'i"culÈural tech-
nical progress on land prices see:J.D.Dyck, "The Inpact of Adopted
Technological Change on Farnland Prices in Manitobarr, unpublished
M.Sc. thesis, Department of Agricultural Economlcs, Universlty of Man-
itoba, L979.

l,"E.O.Heady, "Basic EconomLc and Welfare Aspects of Farn Technological
Advance" Journal of Farm Economics, 1949, p.296.
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Consider, for example, a technical advanee in agriculture. Returning

to Figure I , a reduction in narginal cost because of the adoption of

either biological or mechanical technologies shifts MC to l"lC'. Economic

rent thus increases from area a to area acde. Combining the influence

of such a technical change and a price support provided through the sta-

tutory rates, economic rents increase from area a to area abcdefg. Such

above normal rents increase the rate of return on land investment, which

plays a crucial role in Ëhe land investment decision making process.

2.2 LAND INVESTMENT ANALYSIS

2.2.I Cash Land Purchases

Capital budgeting and invesÈment analysis are financial procedures

developed for evaluating investment decisions. Anong t.he various crite-

ria which may be used to examj-ne investment al-ternatives, the inËernal-

rate-of-return method is eommonly used and accepted. That method is

generally considered superior since it directly accounts for the time

value of money.

The concept of the ínternal-rate-of-return (IRR) or the'marginal

efficiency of eapitaf is relatively sirnple. It is the rate of inÈerest

which equates the net present value of a projected series of cash flow

payroents to zero. In other words, the internal-rate-of-return equaËes

the present value of the cash flow serÍes to the initial investment,

assuming the initial investment fs a one shot injection. Using a land

investment as an exarnple, the IRR method rnay be mat,hematically depicÈed

as follows:



0=-P +Ë c(l+e)n(r+r)
n=1

r¡here:

p.=

î-v-

-t+ p(t+a)N(t+r)-N

N C(t+g¡n P(t+a)N
P =f ------ J-' 

"=i (r+r)n (r+.¡N

initial investment (price per aere),

expected annual neÈ cash flow per acre,

expected annual íncrease in net cash flow per acre,

number of years in the planning horizon,

expected annual increase in land value, and

internal-rate-of-return to land.

o=o

|1]=

d-

r=

Thls procedure allows for a ranking of investments according to their

internal-rates-of-return. The investnent yielding Ëhe largest rate-of-

return will be preferred to all others. The decision to invest depends

upon how the rate compares to the market rate of inÈerest (the opportu-

nity cost of capital). The final decision nay still be subject to risk

and liqufdity consfderations.

t9

(1)

Any Pot.ential land lnveÊtor fs subject to a range of investment

chofces. Thls Ls especially so in Èhe case of farmers who must also

conslder fnvestments in machinery, buildings and livestock. The demand

for land by any lnvestor or firn nay be identified by tsolatfng and sum-

rnlng all potentlal land lnvestuenÈs havlng a greaEer fnternal rate of

return than the narket rate of lnterest. Horizontal sunnation of alt

lnvestors' deuand schedules ylelds the aggregaÈe demand for farn land.

(2)
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2.2.2 Credit Land Purchases

Since land is seldom purchased on a strictly cash basis, considera-

tion must be given to how the Ínternal-rate-of-return of a land invest-

E0ent is affected by terms of credit. Given a budget constraint, the

investor equates the net present value of the series of projected cash

flow to the net present value of a series of annual mortgage paymenEs.

Extending equation 2 to incorporate the cost of credit, the IRR criteria

becones:

N c( r+g)n P( l+a)N
ç ------ + ------

"å (t+r¡n ( t+r)N

DP + (t-DP)

where:

DP=

i-

E=

[(t+r¡E-1] Ii(1+i)Ël

lr(i+r)tl [(r+i)t-r]

percentage of downpayment

nominal rat.e of interest

length of mortgage.

Equation 3 nay be altered

context. If r is replaced

acceptable rate of return, P

wflling to bid in the market

tion.

An investor's expectations

rate of growEh are crucial fn

required as purchase price,

charged on nortgage 1oans, and

so as to

by what

becomes

for the

(3)

be ínterpreted in a present value

the investor perceives to be an

the maximum price the investor is

particular tract of land in ques-

of thd annual cash flow per acre and its

determining a maxinum bid price. Invest-
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ment theory suggests the historical levels of annual cash flow per acre

should be irnportant in accounting for movements in farn land prices.

Dyck defined cash flow to be the difference belween total crop receipts

and total- costs excluding payments to land, rnanagement. and operator 1ab-

our. Total annual receipt.s are dependent directly upon crop prices and

yields as well as cropping rotations. The crop prices received by

Prairie farmers are deterrained in world markeÈs, less the cosËs for han-

dling and transportaËion. Crop yields have been significantly increased

by biological advances and expanded useage of agricultural chemicals.

In most years, the additional revenue exceeded the incremental expendi-

tures for increased biological and chemical useage and subsequently

raised cash flow per cultivated acre.

Most investments in farm real est.aËe from the agriculÈural sector

originate from the farnily farm unit. The adoption of biological

advances and the expanded useage of agriculture chemicals have an iden-

tical impact on crop cash flow whether on a per acre or on a per farm

basis. But, crop cash flow levels have also been rai-sed through the

adoption of mechanical advances. The impact of this process has been

increased capital investments and reduced labour requirements. Such

advances have a different impact wheÈher a per farm or a peï acre basis

is being considered. Therefore, if the farm unit is central to land

investment analysis, it is the inpacts of mechanical advances on crop

cash flow levels on a per farm basis which are of interest. Roruirrl3

found the demand for farm machinery to be closely tied to the average

t?'"R.F.J.Romain, "Canadian Demand for Fann
unpublished M.Sc. thesis, Depart,ment of
ersity of l"fanltoba, l.Iinnipeg, Manf toba,

Machinery and Related Inputs,"
Agricultural Economics, Univ-

February I980.
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level of investment funds per farm. On a per acre basis, the increased

capiËal expenditures are more than offset by the increased productivity

and decreased labour requirements they command. 0n a per farm basis,

this positive impact on crop cash flor¡ is increased further. Farm sizes

have increased as labour requirements per acre declined. Therefore, on

a per fann basis, ¡¿ith the decrease in the number of farms and assuming

a marginal propensity to consume less than one, each farmer controls

more investmerit funds.

An investor or farmer must estimate the expected cash flow from croo

production upon which to determi-ne a bid price for farm land, All cora-

ponents comprising the income sÈream must be considered as well- as their

expected movements in the fuÈure. Such expectations are likely to be

highly affected by past experience. Because of the fluctuations, espe-

cia11y in crop yields and prices, past erop cash flow levels display a

great deal of variability. A farmer will Íncorporate such changes pro-

vided they are of a perroanent and not a transitory rrtrrr".14

2.2.3 Shifrs in rhe IRR Schedule

Marginal analysis would suggest a profit rnaximizing investor or

farmer should continue to invest in land until the inÈerna1-rate-of-re-

turn on the final investment. equals the cost of credit for the invest-

ment. Returning to Equation 3, any changes in Èhe estiroation of the

variables will change the value of the internal-rate-of-return. This

may result in a change ln the ranking of investments and, in turn, shift

1t!-'R.J.Foote, AnalyEical Tools for Studytng Demand
USDA, Agrlculture Handbook No. 146, l^lashington,

and PrÍce Structures,
D.C., August, t9SA.
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Èhe IRR schedule for land investuents.

StaËutory freight raÈes may be viewed as a subsidy on grain shipped

fron the Prairie provinces and, as such, augnent farm cash receipts.

Because of Èhe permanerit nature of these rates, crop cash flow levels

related to farm land likely have been perceived by investors to continue

aË Ëhis historical level. Consequently, the increased expected annual

crop cash flow created by the statutory rates would be anticipated to

creaËe an outward shift in the aggregate demand for land. Investors

would no longer be ín a profit maximizíng position and would prefer to

increase their land purchases. But, farm land is of lirnited supply.

Consequently, investors bidding for this linited supply of land inflate

land prices. Farm land prices continue to rise until the raÈe of

return is restored to a level received prior to the implementation of

Èhe statutory rates. That is, the IRR schedule shifts back Ëo its ori-

ginal equilibrium position. Therefore, the increase in crop cash flow

fevels from farm land resulting fron the statutory rates may be antici-

pated to have increased farrn land prices Èo the poínt where the benefits

from the statutory rates become capitalÍzed into farm land prices.

2.3 RELATED STUDIES

l<
Pope et al^'reviewed many of the empirical models developed by agri-

cultural economists dealing with the U.S. farm land market. The study

emphasized the abillty of the models to account for the escalation of

farm land prices in the 1970's. The performance of three of the best

15*.ropu, R.Kramer, R.Green and D.Gardner, "At
Models of U.S. Farmland Prices", I^UA-E, Vol.4,

Evaluation of EconometrÍc
No.l, July, 1979.
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kno¡+n siuultaneous models was examined when they hrere re-estinated with

more recent daÈa. The nodel developed by Herdt and cochr.rr"l6 provided

the best forecasting perfornance. A supply, demand and identity equa-

tions for the farm land real est.ate market were ineluded in the model.

The endogenous variables in Èhe system were the acres of faru land sold

each year, as well as, the price 1eve1. The supply equatíon included

returns from non farm investments, uneroplo)rment rates and the amount of

land in agriculture as exogenous variables. Demand for farm land was

hypothesized to be dependent upon prices for farm products, agricultural

productivity, inflation rate of the economy and capital gains in farm

1and. The model was re-estimated using recent data. The results showed

rnany of the variables to be insignificant with the exception of the

anount of land in agriculture, technology and the lagged price struc-

ture. The forecasts were l-ess accurate than Èhe estirnates from a naive

Èiroe series model (Box-Jenkins). The single equation structure esti-

nated by Klinefelter provided the most accurate prediction of all the

models reviewed. The Klinfelter model expressed the price of farrn land

as a function of average farm size, net incoue, number of transfers,

expected capital gains and a price index for gross national product.

hlhen the Kl-inefelt.er model was re-estimated using more recent data, the

sign on average farm size and transfers changed. A thrêe-year moving

average of farm land prices was used to derive the expected capital

gains variable thus incorporating lagged values of the farm land price.

The review of the various models concluded the specifications $/ere not

capable to aecurately reflect relevant structural changes and other

1^-"R.W.Herdt, and I{.1,J. Cochrane, ttFarnland Prices and Technological
Advancer', Journal of Fann Economics, Vol.48, 1966.



characteristics of the farm land market.

how expectations are formulated by land uarket participants

if Èhe concern of such models 1s predictive ability as well as economic

structure.

Canadian studies on the farrn land market have mostly been concerned

with cross-secÈional examination of price differences between r"gior".I7

Studj-es by RoehlerlS Kr"ftI9 and ly"k20 concentrated upon explaining

movements in farm land prices over time using ordinary-least-squares

single equation specifi-cations.

Roehle examined farm land prices between L92B and 1969. The receipts

from the sale of crops in the previous years, changes in these receipts

between the two previous years and a trend were included as determi-

nants. The model was extended bv Kraft to include the annual loans dis-

25

Thus, additional research into

bursed for farm mortgages. PredicÈions rvithín and outside the period of

estimation r¡rere saEisfactory wíth both models. However, the models

Ls

17-'Exarnples of three such cross-sectional studies of the farm land rnarket
are: S.H.Barber, Farm Land Prices in Saskatchewan, Economics and Sta-
tistics Branch, Saskatchewan Department of Agriculture; J.0.ìlagnusson,
"The Influence of Non-Resident Investment on Farn Land Prices in Mani-
toba and Saskatchevranrrr unpublished M.Sc. thesis, Department of Agri-
cultural Economics , UniversÍty of Manit.oba , Winnipeg ,. 197 9 3 and
V.I.I.Ruttan, "The Impact of Local Population Pressure on Farn Real
Estate Values in California", Land Economics, Vol.37, No.2, May 1961,
pp.125-131.

lÂ,^"R.G.Roehle, "An Econometric Analysis of Farmland Values in Western
Canada", unpublÍshed M.Sc. thesis, Department of Agricultural Econom-
ics, University of Manitoba, L97I.

IC¡'-D.F.Kraft, l{hat's Land WorÈh Now, Occasional Serie 116, Departraent of
Agricultural ncõn-or-IõF, Univursfty of Manitoba, Lg74.

)^-"J.D.Dyck, "The Impact of Adopted Technologicai Change on Farmland
Prices 1n l"fanit,oba", unpublished M.Sc. thesis, Department of Agricul-
tural Economics, Unfverslty of Manitoba, L979.

required
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Posed certain problems ¡.thich were difficult to explain and/or justify.

The sign on the change in crop receipts was negative, the factors under-

lying the Èrend vrere not apparent and the disbursement of mortgages vras

probably related to the leve1 of sa1es.

Dyck's model specified the price of farrn land to be a funct.ion of t,he

maximum bid price of land, the average price of land in the previous

year and an expectations variable given by the stock of grain on farm.

Crop production per acre r.¡as estimated through forecasting crop yields

as a function of fertilizer use, crop varieties, crop rotation and aver-

age weather conditions. An expected net income per acre was deterrnined

using crop prices and expenditures for all inputs except land and man-

agement.. A uaximum bid price was determi-ned from 1961 to 1976. Estima-

tion procedures found the maximun bid price variable to be problenatic

and the inventory variable insignificant. The difficulties encountered

in this specificaÈion were atÈributed to credit constraints in effect

from the early to later I960's. Removal of t.he terns of credit fron the

maximum bid price of land left lagged net income as an expJ-anatory vari-

able. The final specification expressed the average price of farm land

as a function of the net income per acre in the previous year and the

lagged price of f arm l-and.

Harris and Nehring2l exanined the relationship between farm size and

the bidding potential for agricultural land. Their study aÈtempted Èo

determine if the recent trend to larger farming units could be accounted

for by a greaÈer bidding potentlal on the part of the larger farms. A

21o.a."rrris and R.F.Nehring,
tial for Agricultural Land",

"Impact of Farm Sfze on the Bidding Poten-
NÆ, Vo1.5B, No.2, l"lay 1976.
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Ëheoretical maximum bid-price model T^ras developed to determine those

variables affecÈing t,he bidding poLential. Frorn Èhe maximum bid-price

nodel, the inpacts of various sets of characterisÈics, capabilities and

expectations of farming units could be examined. A numerical specifica-

tion of the parameters and variables in the rnodel was estimated for var-

ious size categories of cash-grain farms in Iowa. Although data limita-

tions and necessary assumptions $rere a drawback to Èhe numerical

analysis, the conclusions did point ro the inportance of economies of

size in the growth of farming uníts. The analysis demonstrated larger

farms had a greater bidding potential than smaller farms but, the larg-

est farms do noE necessarily have the greatest advantage.

2.4 SUMMARY

The working hypothesis is that statutory freight rates have i-ncreased

farrn land prices in the Prairie provinces. This hypothesis has been

developed in this chapter by exauining the theoretical aspects of the

economic rents earned by farm land. In addition, the inpacËs of techno-

logical change, as well as, the statutory freight rat.es on those rents

r{rere examined. Investment theory suggests the historical levels of

expected annual crop cash flow payments fron land should reflect nove-

ments in farm land prices. therefore, ldenÈification of'an appropriate

expected crop cash flow stream fs crucial Èo the analysis. Since most

invesËments in farm real estaÈe originate from the family farm unit,

expected crop cash flow on a per farm basis is considered the appropri-

ate unit of measure. Ernpírical nodels of the farm land market reveal

single equation speclfications are generally as good as sl-multaneous
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specifications. The final specification developed by Dyck expressing

Ëhe average price of farm land as a funct.ion of the net income per acre

in the previous year and the lagged price of farm land proved to be ade-

quaËe Eo simulate land prices by crop district in Manitoba. Considering

the similarity of the agriculture indust.ry in the Prairie province, this

specification should also be appropriate to explain farm land priees in

Saskatchewan and Alberta.



Chapter III

ANA],YTICAL I'1ODEL, SIMULATION PROCEDURES, AND DATA

The basic analytical nodel incorporated into the analysis is a land

price model. This model specifies the established relationship between

farn land prices and expected crop cash flow levels. Formulation of

expected crop cash flow levels is cent.ral to this model. Its develop-

nenL requires inforrnation on crop yields, crop rotaÈions, input useage

and t,ransportation rates charged. Various models and procedures are

adopted to determine these fact.ors. The land price model is then used

Eo provide for simulations of

Eirne period f rorn 1961 to L979,

Eo 1990. All models are first

the various simulations of the

data definitions and sources are discussed.

3.I LAND PRICE MODEL

A positive relationship is hypothesized

prices and expected crop cash flow levels.

Èhe farm land market over the historical-

as well as, to simufaÈe levels fron 1980

specified and the procedures adopted for

farm land market are examined. Fina11y,

ship is not. of a fixed proporÈÍon but, as follows:

P=R0

to exist between farm land

It is assumed this relation-
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where:

p=

ft=

price of farm land (g/acre), and

expected crop cash flow ($/farn).

But, expectations on crop cash flow nay also be affected by crop cash

flow levels in previous years, and lrhere the more recent years would

have the greatesË influence. Therefore, previous crop cash flow levels

are included by applying geometrically declining weights. The following

equation gives Ëhis relationship when lambda (2) represents the weight-

ing facÈor applied to previous crop cash flow levels.

But,

Po= (Rs* úr- ú1. ... * úi¡,,f r-^l

JU

l'lultiplying both sides of 6 by I and dividing 5 by 6 gives:

_ c((t-À) IP0= R0 * P_t

P-1= (R-1* zuào ¿:....,. *Ìl,o(1-Â)

Equation 7 Ís estimated as follows:

aI a2
Pg=a0*R0* P-I*"

(s)

(6)

(7)

(8)



where:

al = ø (l- D, and

a2 = 9..

This land price nodel

is a functfon of the

average price of land

Equation 7 is characterized by constant elasticitles. The short run

elasticfties are dírectly measured by the regression coefficíents. The

elasticlty of land price with repect to cash flow is measured by al
while the elasticity of land price with respect to Íts lagged value is
measured by a2. These values give the percentage change fn the price of

land which rnay be expected, in the short run, from a one percent change

in either last year's price or crop cash flow.

rn sinulating future land prfces, lt ls the long run elasticity of

the function which ls of iroportanceo This elasticiÈy is expressed fn
Equatlon 7 by d . That is, r expresses the percentage change in the

price of land which can be expected, in the long run, from a one percent

change fn crop cash flow. rÈ is expected thfs erasticity should

approach oD€¡ That 1s, the long run equilfbriurn land price should

apprecfate at the aaDe rate as crop cash frow. This inplies c= I or aI

i a2'l. Thts should hold for the farm land market provfded no other

hlgher valued u6e6 fnfluence the prfce in the future. Thts long run

elasticlty 1e calculated fron the regressf.on coefflcfents as follows:

inplies the price of farm land in the current year

expeeted crop cash flow l_n the current year, the

in the previous year, and an error term.

3l



In the long run, the priee of

value (tO = t_r). Therefore,

price of land becomes:

c=
al

L-a2

3.2 CROP CASH FLOI.I }IODEL

It has been establfshed movements in

accounted for by expecÈed annual crop cash

cash flow is expressed as follows:

land may be considered equal to its lagged

fron Equation 8, the long run equilibrium

I
po= .oE *

ECF= (ER-VC)/FARIÍS

ER=EY*EP*ACRES

EY=intercept*V*F

EP=IP+FP(-I)

32

(e)

where:

ECF = expected erop cash flow per farn ($/fam)r

ER = expected crop recelpts (g),

VC = crop varlable costs ($),

FARMS = total number of farms,

EY = expected yleld (bu./acre),

EP = expected prtce ($/bu.),

farm land prices nay be

flow 1eve1s. Expected crop

(lr)
(12)

* (average weather inpacÈ) (I3)

(14)

( r0)



ACRES = acreage seeded to the specific crop,

y = genetic potential index (base=I),

F = combined fertilizer applications raËe (lbs. /acre),

IP = inital price ($/bu.), and

FP = final payment ($/bu.).

Expected crop receipts are influenced by the expected yield and price

levels for each crop. The expected yíelds on stubble and fallow land

for each crop are determined from the crop yield model. The yield 1ev-

e1s expeeted depend upon types and levels of inputs used under normal-

weather conditions. Prices for crops marketed through the Canadian

l{heat Board (wheat, oats, barley) consist of an initial and final pay-

ment. In any year, a producer's expectation of those prices is assumed

to consist of the initial price plus some expectation on final payments.

Since expectations are influenced by past experience, expected prices of

the Wheat Board grains are calculated as the sum of the initial price in

the current year and the final price received in Ëhe previous year. For

non-Board oilseeds (rapeseed and flaxseed) only one payment is received

when the crop is sold. Expectations for oilseeds are thus taken to be

the average price received ín the previous year. Annual total summer-

fa11ow and crop land acreages are taken as they occurred. Fron this

information, total crops seeded to stubble and fallow land are calcu-

lated in any year. The five princípal crops are taken to be representa-

tive of all crops grown ln the Prpirie provinces. The distribution bet-

ween these five crops on stubble and fallow is taken as occurred and,

cornbined wíÈh total crop land acreages on stubble and fallow. In this

manner, total crop acreages seeded to stubble and fallow land are dis-

tributed across the five princlpal crops.

33
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Since the average farm land price includes hay and pasÈure land as

well as crop 1and, expected receipts from land are expanded t.o ínclude

returns fron hay and pasture. To include an expected value of hay and

pasture, act.ual hay prices ín the previous year and, average hay yields

lagged one year are used. To account for pasture, the expected value of

hay is doubled.

EquaËion 11 in the expected crop cash flow nodel shows the expect.ed

production of all crops receive a price equivalent to the export markeÈ.

A closer examination of this assumption is required to gain a betEer

understanding of the implications. Not aI1 production of Lhe principal

crops in the Prairie provinces flows into the export and east,ern domes-

tic market. A certain share j.s consumed by livestock within the Prair-

ies. Feed grain prices paid by Prairie livestock producers are artifi-

cia11y higher because of the statutory rates whenever livestock

producers must compete with the export market to obtain adequate sup-

plies. 0n occassions when Prairie grain suppli.es expand uore rapidly

than export sa1es, a temporary accumulation of grain stocks has caused

the difference between feed grain and export prices Èo widen. There-

fore, Èhe assumption of using export prices to determine expected crop

cash flow may be rnisleading during periods of rising grain stocks. Con-

sequently, during such t.ime periods, expected crop cash flow levels spe-

cified in the model overestimate a land investor's outlook. The conse-

quence of the assumptf.on may be an overestimation of farm land prices in

the event land príces are sensitive to downswings in realized crop cash

flow levels because of accumulation of grain supplies.
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3.2.I Crop Yield Model

Because of year-Èo-year variations in crop yields due to weather con-

ditions, a transitory element exists in actual crop yield data. Expec-

tations on crop yields require a measuremenÈ of some antícipated perman-

ent 1evel of yields. A crop yield model sÍmilar to the one developed by

^ .22Dyck-- is used. The crops considered are the five principal ones

(wheat, oats, barley, rapeseed and flaxseed) gror¡rn in the Prairie pro-

vinces. Each croD is divided into stubble and fallow production to

renove Ehe influence of changing cropping

yields. Provincial annual data from 1961 to

wan and Alberta. Since annual observations

t.he fourteen crop districts in Manitoba from

these observations is used for this province.

Three factors are considered to account for the year-to-year varia-

tion in provincial yields. They include the fertilizer application

rate, variety of crop seeded and soil moisture levels at differenÈ times

in the growing season. The stubble and fallow yields for each crop are

specified as in Equation l5 and, are estimated using ordinary least

squares. In this manner, the statistical equations so specified deter-

mine the influence of technology and moisture levels on provincial crop

yields.

patterns on average crop

1978 is used for SaskaÈche-

are available for each of

1961 to 1976, a pooling of

y = bo * vbl* pb2* nulb3n o"2b4* .

rrhere:

22 l.r.Dyck, op.clt.

(rs)
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Y = yield per acre of each crop on fallow or stubble land,

V = genetic potential index for the croP Srown'

F = combined application rate of nitrogen and phosphorous,

DMl = soi.l moisture deficit during Èhe first 60 days of growth, and

DM2 = soil moisture deficit during the last 30 days of growth.

A nultiplicative specification is specified because of the interde-

pendence aeong the independent varíables in determining croP yields.

Since variable V measures the actual genetic potential index for the

crop grolrn, Èhere is no reason to suppose the regression coefficienÈ

would be differenË than one. Therefore, estimations are perforned with

t.he coefficient bl restricted to one.

The crop yield model, as specified, utilized aggregate data available

on a provincial basÍs for Saskatchewan and Alberta. Since data on a

crop district basis is available for Manitoba, alteraËions to the crop

yield model, as specified, are required. The model is expanded to

incLude additional soil moisture variables which are available by crop

district. The stubble and fallow yields are estimated in Manitoba for

each crop from the specification given in EquaÈion 16.

y = b0 * cDb5* vbl* pb2*outb3* DM2b4*"Elft*.tt* ., (16)



where:

CD = a series of dummy variables identifying the crop district

from which any given set of observations are originating,

E!11 = number of days when the soil moisture exceeded the holding

capacity during the first 30 days of growt.h, and

EM2 = number of days when the soí1 rnoisture exceeded the holding

capacity during Èhe 31st and 60th day of growth.

Since potential yÍeld levels vary by crop distict, a series of dummy

variables are incorporated. Crop district 14 is chosen as the base and

therefore, the intercept b0 represents the intercept value for that crop

district. All other crop districts have an intereept value of b0 times

the coefficienÈ on the dr:muy variable identifying the crop dist.rict as

Èhe source of the particular observations.

3.2.2 Fallour/Stubb]e Acreage Model

A fallow/stubble acreage nodel is specified to forecast. acreage 1ev-

e1s. Total land seeded to crop production increased throughout the

1960's. This growth in crop land occurred not only as a result of addi-

tional land cleared and cultivated but, largely because less land was

suromerfallowed. Of the total cultivated. acreage, the amount summerfaL-

lowed in the previous year will be som to crop in the current year. A

produeer nust then decide between seeding or sr¡mmerfallowing the land

cropped 1n the previous year. Over the period of observations, the

PraÍrie provinces steadily decreased the ratio of the acreage summerfal-

lowed to seeded crop' This decrease was brought to an abrupÈ hart by

the LIFT progran 1n 1970 whfch patd farmers not to seed land to wheat.
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A linear specificaËion (Equation 17) is used to

in the fallow/stubble crop ratio over time. The

this decision is based is hypothesized to be a

acreage seeded to crop in the previous year plus a constant increase

(Equation 18). A variable for the LIFT program is incorporated to

account for the abnorrnal levels of summerfallow in 1970. In facË, in

Saskatchev¡an more land was fallowed than cropped in 1970. Using annual

provincial observations fron 1961 to I979, Èhe parameters on the follow-

ing set of linear equations are estinated using ordinary least
23squares.

3B

demonstrate the change

total acreage on which

function of the total

ASUIí/AS = c0 * c1*TIME * c2*LIFTI * c3*LIFT2 * e

AC = d0 + dI*AC(-l) + d2*LIFTI + d3*LIFT2 * e

97nere:

AS = acreage seeded to sËubble land,

ASUl"l = summerfallow acreage,

AC = acreage in crop [AC = AS + ASL]M(-l)l,

TIME = year,

LIFTI

LIFT2

dumny variable to account for the LIFT prograrn, and

dummy variable to account for the lagged effect of the LIFT

progran.

23rti" set of lfnear equations should technically have.been estimated
using the Zellner esÈimaÈion for efficient estimation of a seemingly
unrelated equations model. These equations are linked because of the
correlation between the error terms. Independent ordÍnary least
squares equation estination woufd yield consistent and unbiased param-
eter estiroates. BuÈ, the efficiency of the parameter estimates could
be lmproved uslng the Zellner estlmatlon. However, its snall sarnple
properties are not well known.

(17)

(18)



Gfven the statfstical relationships provfded by

acreages seeded to stubble and fallow land are

tions 19 and 20.

-ì
AS = [(ASUM/AS)+I] -¡t Ac

-l -t
AStDl = [(ASUÌ'1/AS) 

- +f ] -* ec

3.2.3 Fertilizer Application Rate ìlodel

A fertilizer application raÈe model is derived to forecast applica-

tion rates. Fertilizer use has increased tremendously durÍng the

1970's. In 1979, Pralrfe farmers, on average, lrere applying between

three and four tfmes the plant nutrients used Ín 1970. A trend variable

is specífied to reflect the steady growth in fertilizer use. Variations

fron thís trend are hypothesized to be related to the relative prices

of grain and fertílizer. A linear equation ls specified and estirnated

using ordinary least square6 for fertilízex application rate for each

crop gror.rrì on both stubble and fallow 1and. In general , the equations

are specf.fied as follows:

39

thfs nodel, crop land

determined using Equa-

F = e0 + eI*(PGRAIN/PIF) * e2*TIME * e

(te)

(20)

where:

F - fertlllzer appllcatlon rate

PGRAIN = prLce recefved for the

PIF = prlce lndex of fertfllzer

TIME - year.

(lbs. /acre) ,

parÈicular crop ($/bu.),

( l97l=100) , and

(21)
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3.2.4 Grain Freight RaËe Model

Crop cash flow levels are fnfluenced by grain freight rat.es since the

rates charged affect farm prices. Grain freight raÈes have been fixed

historically. In order to determine what crop cash flow levels would

have been under compensatory rates, an indexing procedure is adopted to

ad just the stat.ut.ory rat.es. Benchrnark values of 2.7 4 and 3.0824 are

available for I974 and L977, respectively, and reflect the levels the

statutory freight rates would have to increase by Lo become compensa-

rory. An indexing procedure is developed to derive a time series of

conpensatory levels prior to those years. In the 1977 study by Snavely

-25et.al.r-- a cost conparison between 1974 and 1977 is provided for both

Canadian National and Canadian Pacific Rail. From this, aggregate cost

categories are determined for both raih./ays. Costs for Northern A1berta

Railway are then distributed across these categories in the same propor-

tion. The categories cover such items as repaÍr and servicing, road

maintenance, fuel-s, property taxes and labour. Appropriate price

indexes are applied to the cost, categories over the period of observa-

tions fron 196I to 1979. In this manner, two time series of costs are

derived for railway costs. One series applies to the 1974 cost base and

the other to the 1977 cost base. The t.irne series are transforroed into

indexes with the base year seÈ equal to one. The 1974 index is multi-

plied by 2.75 and the 1977 index by 3.08. This gives two sets of time

series representing the amounÈ the statutory rates would have to rise by

to be compensatory. The forces of inflaEion over t.he pèrÍod from 1974

24sn.*ruly, King and Associates, op.clt.
25lur¿.
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to L977 were circumvented to a considerabLe extent by increased effici-

ency in the railways' operations and government expenditures for addi-

tional hopper cars. In order to account for this change, the final tine

series is derived in the following manner:

196l to I974: 1974 series,

1975 to L9762 average of the two series, and

1977 to 19792 1977 series.

Continui-ng from a previous discussion on the demand for Prairie grain

from within and outside the PraÍrie provinces, the assumption of using

only one grain price becomes more realístic once compensatory rates are

charged. The allocaËion of grain bet,ween these two markets is distorted

by the statutory rates in favour of Ëhe eastern and export markets. In

order to compete for limited supplies, the Prairie feed grain buyer is

often forced to pay higher prices. Once conpensatory rates are charged

however, the Prairie feed market should no longer have Èo pay higher

prices. Therefore, assuming only one feed grain price does not likely

hinder the estimation of movements in expected crop cash flow levels

when coupensatory rates are charged.



3.3

Given the staÈistical relationship provided by the land price nodel

(Equation 8), the influence of the sËatutory freight rates on farm Land

prices in the Prairie provinces are determined through a simulation

procedure. A schenatic diagram of the linkages between the rnodels

developed to perform the sirnulation is presented in Figure 2 .

A benchmark sirnulation involves the estimatíon of farm land prices by

province as experienced. This involves incorporating crop prices, tech-

nological changes and t.ransportation rates as they occurred. Given an

iniÈial price in 1960, land prices from 1961 to 1979 are si-mulated using

a recursive system ernploying expected crop cash flo¡.¡ levels in each

HISTORICAL SIMULATIONS

year. The expected crop cash flow values are based upon expected annual

yields and expected prices with the varietal distributions, fertilizer

input levels and cropping patterns as they actually occurred. These

simulated benchmark farm land prices should closely track actual prices.

A second simulation of land prices is derived once the grain freight

rates are adjusted. The transportaËion rates on grains and oilseeds in

each province are increased by an amount whereby they would be compensa-

tory. Expected prices are then decreased according to the newly calcu-

lated transportation rates. A comparison of the Èwo historical simula-

tions allows for an esÈimation of the influence of the statutory rates

on farm land prices.

/,')

rö-m
*%_%"*-

$ise*nres



Expeeted Yields
Fauow/stubbreFerbillzer Levels

Average Weather
Conditions

Seeded Acreages

Current Farm
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lransportatlon
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Figrrre 2

Schematic Diagram of Model Linkages Used

in Sirmrlating Farm Land Prices
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3.4 FUTURE SIMULATIONS

Three ten-year simulations of future land prices for the Prairie pro-

vinces are developed fro¡o the aforementioned models. The simulations

differ only in terms of the transportation rates charged for shipping

grains and oilseeds. The rate strucËure is altered according Èo three

assumptions regarding fut.ure transporËation charges. First, projected

land prices are simulated assuming the statutory freight rates are main-

tained at their present leve1. Secondly, producers receive the 'crovr

benefit', namely Ehe difference between the present raÈes and those

required to be compensatory in f980.

pay any additional increases Ín future grain freight costs. It is

assumed Ëhe freight rates rise at a compound rate of l1 percent per

26 ^.annum.-" Finally, producers are required to absorb the full compensatory

transportation costs and, Èhese costs are expected Èo increase at a com-

pound rate of 1l percent per annum.

The variety improvement indexes and the crop share distribution are

assumed to be maintained at the 1979 levels. ProjecÈed leveLs of stub-

ble/fallow seeded acreages, summerfallow acreages, fertilizer applica-

tion rates and stubble and fallow yield levels are then determined from

the models developed. Expected grain prices are assuured to'increase at

a compound rate of ten percent per annum. Studies on projected world

food demands and supplÍes of agricultural products reveal there will be

continued pressure on supplies to meeË increasíng world food demar,d".27

The producers are then assumed to

26thi. alternaElve rate structure ls examined 1n: R.M.Sokalr "The Eco-
nomj.c Effects 0f An Alternatlve To The Statut,ory Grain Freight Ratesril
unpublished M.Sc. thesis, Department of Agricultural Economics, Univ-
ersity of Manitoba, llinnipeg, l"fanitoba, Juty 1980.
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ConsequenÈly, the assumption of expected grain prices increasing aË a

cornpound rate of ten percent per annum is conservative since this was

the rate of increase over the I970's. Expected prices are then reduced

according to the projected leve1 of grain freight rates being examined.

Operating costs as well as hay prices are also assumed to increase at a

compound rate of ten percent per annum as this is representative of the

rate of increase over the 1970's. An average level of hay yields and

acreages from 1975 to 1979 are used.

Èained at the 1979 l-evel. Average farrn size is assumed to continue to

increase aÈ the rate experienced from I97I to 1979. Real nachinery

depreciation is maintained at the 1979 level while machinery prices are

increased at a compound rate of Èen percent per annun.

With this information, projected levels of expected crop cash flow

per farm are determined under the three assumptions regarding future

grain freight charges. Gi-ven a L979 land price, the land price model

simulates fuÈure land prices. A comparison of these simulations indi-

cates Ehe fuÈure impacts on land prices because of adjustments to the

statutory rafes.

Total fano land acreage is main-

)7''The following publications provide discussion on projections of world
food deuands and supplíes: FAO, FAO Coro¡nodity Projections I985 Cere-
als: Supply, Demand and Trade Projections 1985, prepared by the Com-
modities and Trade Divislon Economic and Social Policy Department,
Rome; Ministry of Agricul-ture and Forestry, Outline of the World Food
Model and the Projections of Agricultural Products for I980, 1985
Japan, August L9741, and United States Department of Agriculture,
Alternative Futures for l^Iorld Food in 1985, Volume l, World GOL Model
4""1f i""1 -R"port, lep"rtrent it efiic,rf t,rre, Economics, Statistics,
and Cooperative ServÍces, I.Iashlngton, D.C. , 1978.
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3.5 DATA

3.5.1 Crop Yields

Annual crop yields on stubble and fallow by crop districË in l'lanitoba

are taken from unpublished Statistics Canada worksheets made avaílable

by the Manitoba Agricultural Statistician. Crop yields provided by the

I{anitoba Crop Insurance Corporatíon are used as long as more than 2000

acres are seeded to the crop. Provincial crop yields levels on sËubble

and fallow are taken as reported in Statistics Canada: Field Crop

Reporting Series (cat.no.22-002).

3.5.2 Fertilizer Application Rates

Fertilizer application rates for stubble and falloer crops are deËer-

mined from questionnaires completed by clients of the Manitoba Crop

Insurance Corporation (MCIC). All clients reported application rates of

nitrogen and phosphorous on each crop, the type of seedbed and the

resulting yield. The average crop district application rates are

adjusted by the ratio of the estimated provincial useage to actual pro-

vincial sales reported by Statistics Canada: Fertifizer Trade, (cat.no.

46-207). Because of the limited number of observations before 1965,

total provincial sales in these earlier years are distributed across

crop districts and crops in the nanner experienced in Ëhe more recent

years. In this way, Èhe pounds of nitrogen and phosphorous applied per

acre are estimated for each crop in each crop district for both stubble

and fallow seedbed. Application rates for the province of l"fanitoba are

determlned from an aggregation of the crop district data.
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Crop insurance records r4rere not obtained from Saskatchewan or

A]berta. Assuming Prairie farmers apply the same ratio of nit.rogen and

phosphorous t.o each crop, fertilizer useage in Albert,a and Saskatchevran

are deternined by using the relative rates for Manitoba as a base. The

absolute levels applied to each crop in Saskatchewan and Alberta then

depends upon total nutrient sa1es. In this mannel, year-to-year varia-

tions in nuÈrient sales are incorporated into the application rates for

each crop. Observations for total nuËrient sales fron 196l to 1977 ate

taken from Statistics Canada: Fertilizer Trade. This publication r^7as

discontinued in 1977. More recent data is taken from the Canadian Fer-

tilizer Institute:

3.5.3 Varietal Lmprovement Index

The index measuring the genetic potential of the crops seeded was

developed by Dyck." rnu procedure involved a comparison of the average

yield of each crop variety over the years tested in the CooperaÈive Tri-

als to the yield of a benchmark variety tested over the entire period of

interest. The benchmark variety was assigned a weight of one while the

other varieties were assigned weíghts relative to Èhe benchmark variety.

The variety weightings were then multiplied by the proportion of t.he

crop sovJlì to the variety each year. The index reflects the expected

effect higher yielding varieties would have on crop yield in the pro-

vince over time. This inÈerpretation assumes the relative differences

between varietal yíelds are constant across the Prairie provinces.

l^lestern Canada Fertilizer Associat ion Retail Sales.

"r.o.Dyck, op.clt.
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3.5.4 Soil Moisture Leve1s

Soil moisture levels at different times in Ëhe growing season are

considered critical for optimum plant growth and maximurn yields. Esti-

mations of the variables included to account for soil uoisËure levels

were developed by Dyck.29 A 
"oil 

moisture shortfall is defined to occur

anytine a crop's daily consumpÈive requirements are not met. Two vari-a-

bles are included to account for the differential inpact on croP yields

caused by the tining of the shortfall. The growing season is subdivided

inÈo t\^ro intervals, the first 60 days and the 6lst to the 90th day. The

daily soil uoisture shortfalls are then sr.rmmed over each period to pro-

vide two indicaÈors of the moisture conditions for each year in the ana-

lysis. The exact same procedure is adopted to provide measureüenLs for

these variables in Saskatchewan and Alberta.

Events of excess precipiLation are defined to occur whenever Èhe

daily soil moisture exceeds I inches per acre, the assumed moisture

holding capacity of the soil. For the purposes of this study, soil

moisture levels in excess of I inches per acre rePresenË an excess pre-

cipitation evenË. The growing season is subdivided into two intervals

(seeding date to 30 days and 3lst to 60th day) and the number of excess

precipitation events are recorded for each interval

29l.o.oy"k, op.clt.
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3.5.5 Average Farn Land Prices

Average farm land prices for the three Prairie provinces are obtained

from Statistics Canada: Agriculture Division, Value of Farn Land and

Buildings Survey. These prices also include the value of buildings.

3.5.6 Expected Cash Flow per Fann

Calculation of the annual expected cash flow per farm requires data

for a number of variabl.".3O The annual estimated acreages seeded to a

crop as well as summerfallow and hay acreages are taken from Statistics

Canada: Quarterly Bulletin of Agricultural

Acreage of crop land seeded on fallow in any year is equal to the acre-

age of sr¡mmerfallow ín the previous year. Acreage of crop land seeded

on sËubble is then taken as the difference between total crop land acre-

age and summerfallow acreage in the previous year. The annual propor-

tion of acreages seeded to the five principal crops on stubble and fal-

1or.¡ land is derived from acreages obtained from Statistics Canada:

Field Crop Reporting Series.

Initial prices, F.0.8. Thunder Bay, and final prices for wheat' oats

and barley are calculated fron the Canadian lrrheat Board Annual Reports.

The initial prices are adjusted for average elevation charges as given

Statistics (cat.no. 21-003).

bv the Board of Grain

portion charges as given by Statistics Canada: Grain Trade of

(cat.no. 22-20I) for each of the three provinces. Average annual

for flaxseed and rapeseed in Manitoba are taken fron the Manitoba 4g_rt-

cultural Yearbooks. Average annual prices for flaxseed and rapeseed fn

Commissioners

30Su" Appendix A for daÈa used in the analysls.

Annual ReporEs, and average frans-

Canada

prices
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Mani.toba are decreased by the differences in transportatíon charges to

determine average prices for Saskatchewan and Alberta. Tame hay prices

and yields are taken from Statistics Canada: Quarterly Bulletin of

Agricultural

Intermediate variable expense data came from Statistics Canada: Far¡o

Net Income (cat.no. 2I-2OZ). Total annual provincial operating expenses

included the sr¡mmation of the following cost categories: taxes, vrages,

total machinery expenses, fertilizer and lime expenditures, other croP

expenses, repai.rs to buildings, interest and other miscellaneous

expenses. The total provincial depreciaÈion on machinery is avaÍlable

from the same publication.

Statistics.

Estimates of average farm size

from StaÈistics Canada: Census of

I979 are available frors Statistics

sion, Farm and Agriculture Enumerative Surveys, (cat.no.

3.5.7 Indexes

The procedure developed to derive a time series of compensatory rate

levels requires the use of several price indexes. These indicies are

applied to the railway cost categories.3l The Statistics Canada: Farm

Input Price Index (cat.no. 62-004) for repairs and servicing machinery

and for property Èaxes are applied to these cost categories. The

'machinery repairs for Canada' and the 'property taxes for r.¡estern

Canada' are used for these purposes. Road maintainence is assigned the

are avai-labl-e on a

Canada, Agriculture.

Canada: Agriculture

provincial basis

Farm sizes for

31r"" Appendix A for data used in the analysis.

Statistics Divi-

r 1-001 ) .
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'Canada granular base course' índex obtained in the 'highway construc-

Èion price' index given in Statistics Canada:

tistics (cat.no. 62-007). Locomotive fuels are assigned t.he 'diesel

fuel-' index gÍ.ven in the 'petroluem and coal products industries' index

in Statistics Canada: Industry Selling Price Index (caÈ.no. 62-0lt).

Labour expenses are indexed according to the 'average weekly r¡/ages and

salaries' obtained in Statistics Canada: Rai]way Transport (cat.no.

72'504). Losses and darnages are indexed aecording to the average ini-

tial price of wheat. All other costs are indexed by the 'total general

wholesale price index for Canada' given in Statistics Canada: IndusÈry

Selling Price Index.

Construction Price St.a-



Chapter IV

EI"ÍPIRICAL RESULTS AND DISCUSSION

This chapter examines the enpirical relationships estimaÈed for t,he

models specified in Chapter III. Based on these relationships, farm

land prices are simulated over the period of analysis. The simulated

impact statut,ory rates have on farrn land prices is then examined. Sev-

eral implications of the capitalization of the statutory rates into farm

land prices are examined. Finally, projected farm land prÍces are simu-

lated under various assuuptions regarding future grain freight rates.

4.T CROP CASH FLOT^] I"IODEL

Formulation of expected crop cash flow levels per farm is central to

the estimation of the land price model. These values for the Prairie

provinces, estimated in the manner described in Chapter III' are Pre-

sented in Table 2. A comparison of the values is more easily examined

when Ëhey are graphed, as in Figure 3. Over the period of analysis from

1961 to 1979, Saskatchewan has the highest expected crop cash flow lev-

e1s per farm. The levels in Manitoba and Alberta are more comparable t.o

each oÈher. Over the sixtÍes, Alberta generally had the higher fevel

but, Manitoba tended to exceed it during the seventies. The movements

of expected crop cash flow in all provinces exhibit the same PatËern.

Levels v/ere generally stable fron 196l to L972 although, Èhey all exhi-

blted a sual1 surge ln 1967 and trough in 1969 to 1970. Over the entire

-52-



TA3LE 2

Expected crop cash Flow per Farrn in the Prairie Provinces

= ========== === = === == = ========= == = == = = == = ==

Year l"lanitoba Saskatchewan
($/farm) ($/farn)

I 96r

1962

I 963

1964

r 965

1966

L967

I 968

1969

r97 0

t97 L

1972

197 3

L97 4

r97 5

197 6

r977

L97 8

197 9

2547

237 3

2928

3000

2834

303 1

457 4

2496

10r 6

1 r83

27 19

3051

1577 2

IBl04

I 8396

r0964

8858

87 44

LTg67

427 0

4228

487 8

5397

5243

5912

7 618

4045

2509

17 39

4969

481 I

22239

255 t8

26434

I342L

I 3046

T47 9I

I 8287

53

Alberta
($/farrn)

2884

3440

3 668

3545

37 44

4r50

4BBO

247 6

17 24

TT27

3 302

2926

I 5049

t7 344

177 43

97 36

9296

r 0689

r r075
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period, levels in 1969 to I97O in all three provinces were the lo¡vest

experienced. A large upswing occurred in 1973 following the crop fai-

Iure in the Soviet Union and cli¡obed gradually for the next two years

before falling off in 1976. Levels in 1976 generally fel1 abouÈ one-

half the increase experienced fron 1973 to 1975. A gradual decline $/as

again experienced in 1977, as well âs, 1978 in Manitoba. The values

increased for both Alberta and Saskatchewan in 1978. Levels rose for

all three provinces in 1979.

To account for these movements in expected crop cash flow per farm, a

closer exaraination of its components ís required. Average farm sizes in

all three provinces have increased very gradually fro¡o 196I to 1979 and,

therefore, cannot. account for fluctuations in expected crop cash flow

levels per farm. The remaining two components are receipts and costs.

Expected receipËs from crops are linked to expecteC yields, cropping

patterns and expecËed prices. Expected yields increased substantially

f ron 1961 to L979 in all three provinces. But, t.hese increases T¡rere

very gradual and displayed minimal fLuctuations. Significant changes

were also experienced in the mix and acreages of crops seeded. l"lanitoba

has seen a subsÈantial decline in sum¡oerfallow acreages. Consequently,

a larger percentage of crops are now being seeded to stubble seedbed as

opposed to fa11ow seedbed. In Eerms of crops sown to sÈubble seedbed,

the major shift has been away from oats and towards wheat and rapeseed.

Oats and wheat have both decllned on fallow seedbed while rapeseed has

seen the largest lncrease. Acreages of crops seeded to stubble seedbed

have also increased in Saskatchewan, but this has not occurred as a
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result of declining summerfallow acreages, Summerfallow acreages h4ve

remained relativelv constant in Saskatchewan. Crops seeded on fallow

seedbed are still predominant. As for Ëhe mix of crops on these seed-

beds, the shifts experienced over the time period of analysis are simi-

lar to those in Manitoba. Changes in Ëhe mix and acreages of crops

seeded in Alberta follow a pattern similar to Manitoba. The remaining

component in expected cash receipts ís expected prices. Since grain

transportation rates have been fixed over the time period, relative

changes in expected prices are the sane in each province. Expected

prices erere fairly stable over the initial period frorn 196I to 1966.

Expected prices of wheat, oats and barley all rose substantially in 1967

while rapeseed and flaxseed remained the same. Expected prices for all

crops, except flax, fell for the next two years. In I970, expecÈed

prices had stablized or declined slightly for the other crops. Expected

prices for grains increased ín 1972 and then surged for all cr.;ps in

1973 and increased furt,her for the next Èvro years but, at a much smaller

rate. Expected prices fell off in 1976 before increasing again in 1978.

The cornbination of these three factors, acreages, expected yields and

expected prices give the expected receipts from crops. These values, on

a per fann basis, are presented in Figures 4 - 6 for each, of the pro-

vinces.
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Over the initial period fro¡n 1961 to 1966, expected crop returns per

farm rose gradually in all Ëhree provinces. Despite relatively stable

expected prices over this period, expected crop receipts rose as

expected yields and acreages rose. The surge in expected crop receipts

in 1967 uay be attributed largely to increased expected grain prices.

In addition, there was a noticeable increase in wheat. acreages largely

at the expense of flaxseed. Falliug expected prices for the next tvro

years explain the drop in expected receipts. In addition, Lhe ímpacts

of the LIFT progralD llere beginning to be felt. Land caroe out of wheat

production and was summerfallowed. Manitoba experienced the lareest

rate of increase in summerfallow acreages over this period. A1so, as a

consequence of the LrFT program, expected receipts !/ere up in f971.

Since a greater percentage of crops \.rere seeded on fallow seedbed, as a

resu]t of the LIFT program, and sumnerfallow acreages were back at a

normal level, expected production levels r¡rere up. Expected prices being

up again in L972 increased expected receipts. Rapidly rising prices

over the next three years account, for the surge in expected receipts.

Expected price movements again account for fluctuating expected receipt

movements in the final years. Consequently, variations in expected

receipts over the entire period may be largely accounted for by move-

ment.s Ín expected prices. Fluctuations in expected prices are generally

either enhanced or stablized as gradually rising expecËed yields and

acreages over

receipts.

The renaining component of crop cash flow is the costs. Average

costs for crops per farm are also presenÈed in Figures 4 - 6. over the

the entire period put upward pressure on expecÈed
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sixÈies, and early seventies, average costs per farm rose very gradually

with ferv fluctuations. Average costs per farm increased at a much more

rapid raÈe during the laËter seventies. The rising costs are a combina-

tion of i-ncreasing inpuÈ levels as well as, inereasing costs per unit of

input. since average costs per farm over this period display little

fluctuation and are always rising, the cash flow levels in Figure 3

reflect the movements of Èhe expected receipts. During periods when

expected receipts fel1, since costs were sti1l risi-ng, the cash flow

levels show a much more pronounced down swing.

4. 1 .1 Crop Yield

To calculate expected cash flow levels from crops, a measurement of

some anticipated permanent level of crop yields is required. The crop

yield rnodel in chapter rrr is speeified for Èhis purpose. rt is esti-

mated for each crop on stubble and fallow for each province using ordi-

nary least squares. The results of all the equations estimated in this

manner are presented in Appendix B.

The intercept values indicate the expected yield level-s when the

influence of technological change and optimun levels of soil moisture

are held constant. Because the model specification involves a roultipli-

cative fonoat, the equaÈion is linearized by taking the logarirhro of the

functlon for estimation purposes. Only the intercept value is affected

when the results of this estimation are transformed back to the original

speclfication. rn presenting the resulÈs, both intercept values are

recorded. The additive fnt.ercept refers t.o the value ln the logarithmic

function whereas, the rnulttpllcatíve intercept refers to the value in
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the original specification. For ManiÈoba, the intercept value is

determined as the product of b0 and CDb5. The value of b0 represenËs

the expected yield leve1 for crop district 74. The impacts of the

remaining crop districÈs on the expected yield leve1 for the province

are incorporated through the use of a series of durorny variables. The

value of CD b5 i" determined by weighÈing the associated coefficienÈs on

the du my variable for each crop district by the L976 seeded acreage

level. For each erop, the intercept value for the fallow equation is

always higher than on the stubble equation. This can be attributed to

higher nutrient levels, higher conserved moist.ure levels, and reduced

weed problems on fallow land.

All the parameters on the weather variables included in the specifi-

cation indícate an excess or shortage of moisture suppressed yields.

Consequently, the value of the intercept is reduced to reflect average

weaËher conditions where moisture problems reduced yield. This adjusted

intercept value is recorded in the results. The adjusted intercept is

interpreted as t.he expected yield leve1 without any influence of varie-

ta1 developnent and fertilizer use.

Technological change is íncorporated into the model through the vari-

ables for the genetic improvement Índex and the fertilizer use levels.

MulÈiplying the varieties grourn and f ertilizer rates as they \,¡ere

adopted by farmers

series of expected

No significant

seed on fallow ln

by their associated equation parameters forecasÈs a

yield levels under normal v¡eather conditions.

statlstlcal relatfonshlp could be estimated for rape-

Manitoba or rapeseed on stubble or fallow in Saskat-



chewan. In these case6, exPecÈed ylelds

over the perlod of observations.

For discussLon PurPoses, one equation, wheat grown on stubble seedbed

in Manitoba, is examined in detail. This estimated equation is given in

Equation 22.

y = 13.09 * V * F0'22* Ut't1-0'16 * DM2-0'03* e-0'l6Ell1*e-0'03EM2(22)

63

are taken as the average Yield

where: I3.09

b0

CD

This equation was estinated using 208 observations on a crop district

basis. The variables ineorporaÈed accounted for 56 percent of the vari-

ation in wheat yields. If the fnfluence of technological change Í/as

removed and soLl moisture did not lirolt ylelds, the equation indÍcates

average stubble wheaÈ ylelds ln the province would be 13 bushels per

acre. This consfsts of the base crop distrfcÈ number 14 yield of 10.7

bushels per acre (anttln 2.37) whlch was increased 1.22 fold (antiln

0.20) when the remainlng crop districts were included.

Technology related varfables included etere the genetfc improvemenE

Lndex (V) and fertllizer u6e levels (F). The paraneter estimated on Èhe

fertillzer varlable lndfcates the elaslticity of wheat yield wlth res-

pect to fertillzer applfcatfon Ls 0.22. That is, a one Percent fncrease

ln fertllizer appllcaÈLon rates (lbs./acre) nay be antlclpated to

antiln(bO + CD)

2.37

0 .20
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increase yield (bu./acre) levels by 0.22 percent. With such a yield

response to fertilizer, application rates will increase provided the

resulting iupact on yield, and therefore receipts, ís sufficient to

cover the additional costs of fertilizer applications.

I,Ieather variables included in Ëhe specification are soil moisture

deficits (DMf and DM2) and excess precipitaÈion (EMl and EM2). Soil

moisture deficits during the first 60 days of growth (DMt ) ranged from I

to 75 mm with an average of 5.6 pn. A one percent increase in soil

moisture deficits during this tiroe period depress wheat yields by 16

percent. 0n average, soil moisture levels during the first 60 days of

growt.h depressed yields 12 percent. Soil moisture deficits during the

last 30 days of growth (DM2) ranged froro I to 35 rnm wiÈh an average of 9

tnrn. A one percent increase in soil moisture deficits during this time

period depresses wheat yields by 3 percent. 0n average, soil moisture

levels during the last -2,0 days of growth depressed yields 6 percent.

Average excess moisture levels of 0.2 and 0.09 were experienced during

the first 30 days of growth and the second 30 days of growth, respec-

t.iveIy. Therefore, on average, excess moisture reduced provincial wheat

yields by 3 percent.

The j.ntercept value indicates average wheat yields on stubble seedbed

in Manit.oba is 13 bushels per acre when the influence of technological

change and optirnum levels of soÍl moisÈure are heLd constant. In formu-

lating some ant.icipaÈed leveI of yields., average weather conditions are

consldered. Consequently, the intercept is adjusted downward 20 percenc

(10 bu./acre) when average moisture levels are incorporated. Thus, the
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expecÈed yield level for wheat on stubble seedbed in l"lanitoba is taken

to be I0 bushels per acre multiplied by some facÈor to account for the

level of technological change being considered.

4.I.2 Technological Change

Technological change is incorporated into the expected crop cash flow

model in two \{ays. Biologícal advances are included in the expeeted

crop yield rnodel through the variables accounting for varietal develop-

ments and the fertilizer application rates. Mechanical advances are

included by examining expected crop cash flow levels on a per farm basis

since the adoption of mechanical technology has resulted in increased

farm sizes. Tables 3 - 5 show the inpacts the adoption of higher ferti-

LLzer application rates and mechanical advances have had on expecÈed

crop cash flow leve1s by restraining technology at the 1evel experienced

in 1961.

Expected crop cash flow levels have been augrnented through varietal

improvement and increased fertilizer and pesticide use. Increased fer-

tíIizer application rates alone account for a substantial portion of Ehe

increased crop cash flow levels. The extent of Ehis impact may be mea-

sured by calculating expected crop cash flow levels whe4 fertilizer

application rates are held at Èhe 1961 1evel. Fertilizer expenditures

are also held at the 196l level and are adjusted upwards by the farm

input price index of fertilizer. The impact of Ehe adoption of higher

fertilizer application raEes on expected crop cash flow levels appears

to be more pronounced than from the adoption of mechanical advances.

The results show by 1979, holding all other factors constant, increased



Expected Crop Cash
of Technology and

Year Estination FerÈilizer Mechanical Compensatory
of Application Innovations Grain Freight

Actual Rates fixed at fixed at Rates
Levels 1961 Level 1961 Level

($/farm) ($/farn) ($/farm) ($/farn)

TABLE 3

Flow per Farm under
Grain Freight Rates

I961

L962

r963

1964

r965

1966

1967

r968

1969

r970

I97 T

r972

197 3

r97 4

r97 5

r97 6

r97 7

2547

2373

2928

3000

2834

303 r

4s74

2496

t 016

I 183

27 19

305r

r5772

r8r04

18396

r0964

8858

Various Levels
in Manitoba

2547

2302

2684

2663

2306

2100

3286

T4T2

363

440

T7 4T

17 73

10494

tL637

L2226

5948

4s44

66

2547

2293

2772

27 99

2626

277 5

4084

2305

I 050

I i36

2246

2464

1 1963

r 3703

r4070

9008

7 485

2438

2250

2790

2842

2656

27 96

4303

2185

712

867

2264

2550

15023

i705r

17 285

962r

7 443

1978 8744 3994 7433 70s3

1979 11967 5301 9s6s 9989



TABLE 4

Expeeted Crop Cash Flow per Fann
of Technology and Grain Freight

Year Estimation FertiLizer Mechanical
of Application Innovations

Actual Rates fixed at fixed at
Levels 1961 Level 196I Level

($/farn) ($/farm) ($/farm)

I 961

1962

19 63

1964

19 65

1966

L967

I 968

1969

I 970

t97 L

r97 2

197 3

r97 4

L97 5

197 6

r977

L97 8

r97 9

427 0

4228

4878

5397

5243

59r2

7 618

4045

2509

17 39

4969

48I8

22239

255i8

26434

L342L

r 3046

T497 I

T8287

under Various Levels
Rates in SaskatcheüIan

427 0

4053

4283

4265

3 904

4067

5141

2r33

147 3

123I

4133

3412

I 6334

I 6930

17 593

7 435

7277

7861

10033

67

Compensatory
Grain Freight

Rates

($/faru)

4270

4r r0

4667

5 r08

4947

5539

6989

3808

24r7

167 5

418 3

4017

L7 687

20217

21076

r1647

I 1028

r 3047

157 82

4040

396i

4564

5036

481 9

5387

7 044

34I9

iB43

r 193

4r26

3 928

2087 6

23469

24254

I 1031

I 0502

I I8I5

14851



Expected Crop Cash Flow per Farm under Various Levels
of Technology and Grain Freight. Rates in AlberÈa

Year Estination
of

Actual
Levels

($ /farm)

t96I

1962

19 63

1964

1965

L966

L967

I 968

1969

i970

T97 I

L97 2

r973

197 4

r97 5

L97 6

r97 7

197 8

r97 9

TASLE 5

Fertilizer Mechanical Compensatory
Application Innovations Grain Freight

Rates fixed at fixed at Rates
1961 Level 1961 Level
($/farrn) ($/farn) ($/farro)

2884

3440

3668

3s4s

37 44

4 150

4880

247 6

17 24

TI27

3302

2926

I 5049

L7 344

r77 43

97 36

9296

10689

r r075

2884

3295

3319

3030

3r20

3386

382 I

17 45

r 343

740

2859

2i30

I 1052

1227 5

r 3097

6367

63L4

7 635

7 52r

68

2884

337 s

3550

34r2

3602

3 981

4605

2468

1772

I 238

2936

2636

L247 0

r4548

L5294

9433

9333

10677

11235

2686

32 r8

3402

3254

34L6

37 57

4439

1982

1211

612

2628

2L7 2

r3971

r5779

I 6059

7 869

7 396

8504

8607
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fertilizer application rates can account for 56, 45 and 32 Percent of

expected crop cash flow levels per farm in l"lanitoba, Saskatchewan and

Alberta, respectively.

The adoption of mechanical advances has resulted in average farm

sizes increasing from 420,686 and 645 acres in 1961 to 650,94L and 832

acres in I979 in Manitoba, Saskatchewan and Alberta, respectively. The

impact of the increasing average farm sizes on expected crop cash flow

leveLs per farm are shown in Tables 3 - 5 where crop cash flow levels

are calculated assuming 1961 farm sizes are maintained over the period

of analysis. Capital expenditures are also maintained at the 1961 level

and are adjusted upwards in each year by the farm input price index for

machinery replacement. The results of the expected crop cash flow lev-

eIs are interesting when compared to the original serj"es, especially

over the lasË few years. The resulËs show by L979, holding all other

factors consÈant, the increased farm sizes can account Í.or 20 and 14

percent of expected crop cash flor.¡ levels per farm in l'lanitoba and Sas-

katchewan, respectively. In Alberta, it apPears the rise in capital

expenditures, especially in the final few years, has increased at a

faster rate than average farm size. Consequently, a problero of over

capitalization appears to have developed. In all provinces,' the results

indicate the increases in expected crop cash flow levels derived frorn

mechanical irurovations have been stabÍlizing.
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4.f.3 Grain Freight Rates

Central Èo the analysis is the impact conpensatory grain freight

rates would have had on the expected crop cash flow levels. The results

of the price indexing procedure adopted to estimate conpensatory raÈes

is given in Appendix B. The results show the grain freight rates would

have to increase by L.4 fold in 196f and by 3.7 fold in 1979. The

impact of such increases on expected crop cash flow l-evels are presented

in Tables 3 - 5.

Since these adjusted rates are assumed to only affect expected prices

of statutory grains, the impact on expected croP cash flow levels is

realized Ëhrough alteraÈions to expected crop receipts. The expected

crop receipÈs are graphically depicted in Figures 4 - 6 where they are

directly conparable to expected crop receipts under the statutory raÈe

structure. Since statutory freight rates have been fixed over time

while compensaLory rates have increased, the dampening effect on

expected crop receipts increases over time.

Provincial differences in the percent.age drop in expected croP

receipts beËween statuÈory and compensatory grain freight rates reflect

differences in the proportion of grains to oilseeds produced. Since

oilseeds are lransported at a higher rate than grains, and all rates are

adjusted by the saroe índex to derive compensatory rates, the higher the

proportion of oilseeds produced, the larger the reduction in expected

crop receipt,s. Provincial differences fn the percentage drop in

expected crop cash flow per farm not only reflect the drop 1n crop

receLpts but also the assoclated costs. Since crop costs per farm rela-
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tive to expected crop receipts per farm is the largest for Alberta, the

percentage drop in expected crop cash flow per farm is greater in

Alberta Èhan the other provinces.

In L979, the results show compensatory rates would have decreased

expeeted crop cash flow 1eve1s by L7,

Saskatchewan and Alberta, respectively.

to accelerate at the same rate as cash

level of iropact is anticipated to occur

As the divergence between statutory and compensatory rates become

nore pronounced, there is a widening gap between Ëhe tl^ro expected crop

cash flow series. In order to maintain cash flow levels in face of ris-

ing costs, i-ncreased production levels per farm will be required. From

the results in Tables 3 - 5, it would appear such increases will be

dependenÈ upon future biological innovations since the benefits from

mechanical innovations appear to have stabilized.

f9 and 22 percent in Manitoba,

Since land prices are expected

flow in the long run, a sirnilar

in land prices.

4.2 LAND PRICE MODEL

An annual measurement of expected crop cash flow levels is estimated

for each province in the manner described in Equation 8. Using these

values, the land price roodel specified in Chapter III is estirnated for

each province using ordinary least squares. The Cochrane-Orcutt itera-

ti.ve technique is incorporated in each estirnation to correct for auto-

correlation. The results are presented in Table 6. A conparison of the

actual land prices fn each province to those predicted from the regress-



TABLE 6

Land Pri.ce Model Results

InÈereept

Addi tive

l'lu1t ( a0 )

Expected Crop
Flow per Farm

Lagged Land
Price (a2)

?
AdjusËed R-

L.H.S. Mean
S.E.

Durbin-H

MANITOBA

Cash
(al )

-0.36
(0.13) D

0.70

0 .09
(o.or )a

0.93
(0.03)a

SASKATCHET,]AN

72

-0 .48
(0.r9)b

0.62

0 .09
(0.02)a

0.95
(0.04)a

a
b
c
ns

ALBERTA

significant at the
significant at the
significant at the
not significant at

0.98

4.58
0 .04

-0.26

-0.73
(0.73)b

0.48

0.09
(0.03)a

r .00
(0.06)a

l% level
5Z level
l0Z level
the l0z level.

0.97

4.44
0.06

-0 .08

0.95

4.66
0 .08

0 .08



ion equations are presented in Figures 7 - 9. Values of

land prices are given in Appendix B.

In order to linearize the model specÍfication, a logarithmic forrnat

is estimated. The only coefficient altered in transforming this speci-

fication back Èo the original

both intercepts are recorded.

ithnic specification whereas,

ginal model specification.

In all three provinces, lagged land price and expected crop cash flow

levels explain over 95 percent of Èhe variations in land prices. The

regression coefficients are of the rnagnitude expected and very similar

between provinces. This result is not surprising considering Èhe simi-

larity of the grain industry in all three provinces. The provinces are

each i.nfluenced by the Canadian Wheat Board, and thus receive comparable

prices. They are each subject to the same transportation environ¡oent

and must pay sinilar prices for all variable inputs. Consequently, if

varíations in land prices are influenced by cash flow levels related to

the grain industry, one would expect similar farrn land market character-

Ístics across the Praíries. Both variables in all provinces have a síg-

nificant impact on land prices at the 1 percent leve1

one is the intercept. For this reason,

The additive one refers to the logar-

the nultiplicative one refers to the ori-

73

the predicted

In the previous discussion on the model specificaÈion, it was argued

long-run equílibrium land prices should appreciate at the same rate as

cash flow per farn. This inplies the regression coefficl-ents al and a2
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shoul-d stun to one. From Table 6, the sum of these coefficients is

greater than one in each province. At the same time though, it would

appear their sum may not be sLaËistically significantly different from

one.

Given the model specification as in Equation 8, the following nuIl

hypothesis may b" t""t"d,32

Let

H't aI * a2 = 1.

ç = [0 I I 0]

and

[ "olA= | .1 
|I a2 |

L'n" l

may be tested using the following t-distribution with (n-k) degrees of

freedom

then,
0

c'A= I

where:

L-

a)--J.Johnston, Econometric lufethods,
pany ¡ llew Yort, t972 , p. t 55.

c'â - c'A

=/Ee
n

i (n-k)

second edition, McGraw-Hill Book Corn-



The cal-cuLated t-values from the regression results are as

I^Jith 15 degrees of freedom and a 5 percent significance 1evel, the null

hypothesis cannot be rejected. That is, the sum of the regression coef-

ficients al and a2 is not statistically different from one. Therefore,

a I Percent increase in pernanent crop cash flow has resulted in a i

percent increase in farm land prices for each province.

Manitoba
Saskatchewan
Al-berta

The land price equations for the three provinces are re-estimated as

in the original model specification but also incorporating the following

linear restricÈion:

0. r6
0.2 r
0.40 .

aI * a2 = l.

The results of this linear restriction on the estirqation of the par-

ameters of the land price roodel are given in Tab1e 7. A eomparison of

these results to those in Table 6 shows the effecÈs of incorporating uhe

linear restriction. The lagged land price and expected crop cash flow

levels are still capable of explaining a siuilar percenÈage.,of the vari-

ations in land prlces. The coefficient on expected erop cash flow only

changes marginally in Saskatchewan and maintained the sarne level in the

other two provlnces. The coefficient on lagged land price declined in

all three provinces in order to comply with the linear restrictíon

lnposed. The parameters on both variables ln all- three provinces main-

talned their slgniflcance at the I percent level. At the saue time, the

7B

follows:



TA3LE 7

Land Price Model Results under Linear Restriction

Intercept

Addi tive

Hult (a0)

Expected Crop
Flow per Farm

Lagged Land
Price (a2)

2
Adjusted R

L.H.S. l'lean

s.E.

Durbin-H

MANITOBA

Cash
(aI )

-o.27
(0.r3)b

0.76

0.09 ^(0.01)'

0.91 a
(0.03 )

SASKATCHET.IAN

79

-0.28
(o.zt¡c

0.75

0.08 ^(0.02)'

0.92 ^
(o.o¿ )'

ALBERTA

a
b
c
ns

0 .98

4 .58

0.04

-0.26

slgnificant at the
signfflcant at the
sfgnlffcant at the
not signiffcant at

-0.29
(0.29)ns

0 .75

0 .09
(0.03)a

0.9r
(o.oz)a

lZ level
52 level
l0Z level
the l0Z level.

0.96

4.44

0.06

-0.04

0.94

4.66

0.08

0.07
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intercept (a0) increased in all equations to compensate for the effects

of the linear restriction. Again, Èhe esti¡nated equaÈions for the pro-

vinces are virtually identical.

In for¡oulating the crop cash f1ow nodel, the assumption that expected

crop prices are linked to the export roarket was examined. If when grain

stocks increased on farms, the Prairie feed grain buyers did noÈ have to

compete with the export buyers, then the export prices used in the model

may not represent expected prices in these circumstances. In order to

account for the Prairie feed grain market, a grain inventory variable

r{as included in the land price mode1. IË was hypothesized if during

periods when grain stocks accumulated on farms resulted in relatively

lower Prairie feed grain prices, an inventory variable should display

some sÍgnificance. But, no statistical significance could be shown.

Therefore, it was concluded expected grain prices do noË reveal any sig-

nificant difference from exporL prices when estimating their influence

on the farm land market.

4.3 HISTORICAT, SIMIILATIONS

Tvto sets of simulations are generated over the period of observations

fro¡o 196I Eo 1979. This involves the use of two series of expecÈed crop

cash flow levels. One series reDresenÈs actual levels while the other

represents expect,ed cash flow levels when compensatory freight rates are

in effect. Both series are derived using the esti¡uated relationships

frorn the crop yield model, expecÈed crop prices and actual acreages and

costs. The only difference between the two series involves expected

crop prices to the extent they are affected by grain freight rates.
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Thus, the historical simulation under compensatory rates assumes Ehe

cropping pattern would not change because of the higher grain freight

rates.

Given the estimated expected crop cash flow levels under the tr.7o sets

of grain freight rates and the relationships established in the land

price model, land prices are simulated under the tr^ro Èransportation rate

scenarios. Beginning with the 1960 actual land price and the I961

expected crop cash flow level, the 1961 land price is simulated using

the equations in Table 6. This recursive procedure utilizing the esti-

maÈed land price from the previous year and Ëhe expected crop cash flow

a1lows for a simulation of land Drices to L979.

These sirnulated land prices, along with the actual land prices, are

presented for each province in Figures l0 - 12. Values for these simu-

lated prices are given in Appendíx B. The simulated land prices under

statutory freight rates provide a benchmark simulation. In order for

the simulation proeedure to be useful, this benchmark siroulation should

closely track actual land priees.

In all three provinces, land prices rose steadily froro 196I to 1968,

dropped in 1969 and 1970 and stabilized in 1971 and L972 and ther,, began

accelerating rapidly. The si¡nulation of those actual land prices man-

ages to account for the najor turning points and come very close to

actual land prices in 1979. The magnitude of the surge and fal1 of land
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prices in the earlier years is neutralized by the sÍnulation.33

The second sirnulation of land prices incorporates the effects of

reduced expected crop cash flor.r levels on land prices when compensatory

grain freight rates are paid by producers. Higher transportation rates

affect land prices in the current and future years. Because statutory

freight rates have been fixed over time while compensatory rates have

increased, the darnpening effect on cash flow levels increases over time.

In addition, because of the recursive nature of the model, decreased

land prices in the current year have a dampening effect on land prices

in Lhe following year. These effects account for the widening gap bet-

q/een the two simulations. This gap measures the degree to which the

statutory rates have been capitaLized into land prices.

Using the difference between the two land price siraulations in 7979,

Table 8 presents a measure of the capitalized value of the statutory

freight rates into farm land prices over the period from 196l to 1979.

Given the difference between the statutory and compensatory rates in

196I is negligible relative to more recent years, the calculated capi-

talized values may be considered to closely approximaÈe the toÈal capi-

talized value slnce the two rates began Ëo diverge. Fron ,Table 8 the

results reveal 13, 17 and 28 percent of the 1979 farrn land value in Man-

itoba, Saskatchewan and Alberta, respectively, may be attributed to the

sEatutory rates. Differences in expected crop cash flow levels per farm

33In th" case of Alberta,
land prices recorded by
in suspect. This nay be
three provlnces are very
If thls 1s sor it could
sfnulat.lon to track well

the sudden change in the rate of increase in
Statistics Canada 1n the last three years is

concluded slnce land price movements in the
slnilar except for Alberta ln thls period.
account for the inability of the benchrnark

over the last few years.



Capitalízed Values of
Prices on the

TABLE 8

the Stat.ut.ory
Prairies from

Fano Land
Acreage

('000 acres)

Ilanitoba 19036.7 27 .6 12.7

Saskatchewan 65784.I

Land Price Attributable Capitalized
Èo the StaÈutory Rates Value

($/acre) (% of. 1979 price) ($ million)

Rates into Farm Land
196I to 1979

Alberta 50182.3

Prairies

86

38.0

80.0

17 .0 2499 .8

28.0 4014.6

525.4

7039.8



87

due to compensatory rates are calculated to be 17, 19 and 22 petcent for

Manitoba, Saskatchewan and Alberta' respectively. Land prices are

expected to change by a sinilar magnitude in the long run. Therefore,

the eapital,;.zed value in 1979 of. statuËory freíght rates into farm land

prices would be anticipated to be somewhat less than these values. Such

is the case for l"fanitoba and Saskatchewan. Since the sum of the coeffi-

cients on lagged land priee and expected crop cash flow are greater than

one, the impaet in Alberta is greater than anticipated. Based on farm

land acreages in these provínces, the total value of farm real estate in

the Prairie provinces has been increased by $7 billion, or 2I Percent'

as a result of the maintenance of statutory freight rates over compensa-

tory rates.

4.4 IMPACTS OF INCREASED FARM LAND PRICES

The analysis suggests the maintenance of the statutory freight rates

has inflated farrn land prices in the Prairie provinces. At the same

time, rising farru land prices influence wealth distribution by increas-

ing the wealth of current owners. Consequently, the maintenance of the

unremunerative grain freight rates have definite irnplications with

regards to wealth distribution.

To determine how the benefits of the statutory rates have been dis-

tributed among farm land owners, the concentration of land ovrnership

over tirne in the Prairie provlnces is examined. Using census data

available for the years 1961, 1966, 1971 and 1976, for varLous groups of

farm sfzes, Ehe percentage of farms in each group owning land rnay be

compared to the percentage of land controlled by each group. If Èhe
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cumulaÈive percentages of these two categories are Plotted against one

another, a Lorenz curve is derived. Such a curve is compared to the

diagonal as a 45' line represents equality in the number of farms to

fano land ownership.

A Lorenz curve for Manitoba in 1976 is presented in Figure 13. This

curve is also representative of the relationships in the other t\.ro

Prairie provinces. The curve gives an índication of how the benefits of

the statutory rates have been distributed among farm land owners. Twen-

ty-five percent of the farms control only 7 percenË of the land, conse-

quently 7 percent of the benefits of the statutory rates are distributed

among 25 percent of the farmers. Similarily, 25 percent of the benefits

are distributed among half the farms and half the benefits are distri-

buted over 75 percent of Èhe farms. The remaining half of the benefits

are distributed over only 25 percent of the farms. A conparison of Lor-

enz curves in each year determines if this pattern of land ownership has

changed.

For ease in comparison of Lorenz curves, the Gini Index of Concentra-

Èion or the Gini Ratio34 is derived. The Gini Ratio neasures the pro-

portion of the total area under Èhe diagonal that is between t,he Lorenz

curve and the diagonal. The Gini Ratio provides for ease in comparison

of Lorenz curves as it consists of one statistic.35 rh""" ratios

34O di"".rssíon of the Gini Ratio and lts computation is presented in:
"The Use of the Gini Ratio in Measuring Distributional Impacts"' paper
prepared by Charles H. Rlemenschneider, Department of Agricultural
Economlcs, Ìfichigan State University.

35rfrr" is true so long as the Lorenz curves do not cross. The Lorenz
curves do not cross for the years examlned therefore, the Gini RaÈio

uay be compared across Years.
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calculated to compare farm land sizes Ëo their ownership are gíven for

Èhe census years in the Prairie provinces in Table 9. Values of Gini

Ratios will lie between zero and one. A value of zero indicates perfect

equality and occurs when the Lorenz curve coincides with the diagonal

1ine. At the other extreme, a value of one indicates perfect inequality

in the distribution of land ownership. It appears this ratio has not

changed substantially. Therefore, there has not been an increasing con-

centraËion of the benefits of the statutory freight rates in terms of

Íncreased land values. That is, over time, the distribution of the

benefits of t.he statutory rates auong farms has not changed to any sig-

nificanL degree.

Landowners who sold land since the statutorv rates became unremunera-

tive already have realized the increase in their wealth. This has

occurred because such land sales took place at inflated prices resulting

from the statuÈorv rates. The 1evel of increase in the landor¿ner's

wealth related to the statutory rates depends upon the tirne períods in

which Èhe purchase and sale of land are made. The historical simula-

tions for each province estimate the amount by which the sÈatuÈory rates

have increased average provincial farm land prices. Taking the differ-

ences in these values over Èime, the increased potential value of Land

sales per acre for a typical landowner roay be determined. Tables 10 -

12 give these values so derived for each province for land sales over

the 1970's. For example, from Table 10, landov¡ners in l"lanitoba who pur-

chased land in 1965 could have sold it ín 1972 for an additional 57.31

per acre directly related to the capital-ization of the statutory rates

ÍnÈo farn land prfces.



Gini Ratios of Percentage of Farros Èo Percentage
of Farm Land Ownershíp in the Prairie Provinces.

Year

19 61

1966

197L

L97 6

TABLE 9

Manitoba

0 .36

0.38

0 .38

0.37

Saskatchewan

0.36

0.37

0.37

0.36

91

Alberta

0.46

0.46

0 .46

0.47



TA3LE IO

Differences In Land Prices Between Year
Of Purchase And Sale Directly Related

To The StaËutory Rates
in Manitoba ($/acres)

1970 I97r 1972 1973 r974

196 t

1962

i963

L964

r 965

1966

1967

I9 68

1969

r 970

L97 I

r972

1973

197 4

r97 5

r97 6

197 7

r97 8

6.45 7 .46 8.52 10.06 r r.9B I 4.r4 16.64 19.59 23.31 27 .39

6.19 7 .r9 8.26 9.79 11.71 13.87 16.37 19.33 23.04 27 .13

5 .93 6.94 8.00

5.62 6.63 7 .69

5.24 6.25 7 .3r

4.74 5.75 6.8r

4 .28 5.29 6.35

3.43 4.43 s.50

1.44 2.44 3.5r

q,

(ú
é.

!

H

o
l]
o

92

r975 r976 t977 L97B t979

9.53 11.45 13.61 16 .L2 19.07 22.78 26.87

9.23 11.15 13.30 15.81 rB .76 22.47 26.56

8.85 10.77 12.93 15.43 18.38 22.10 26.18

8.35 10.27 12.43 14.93 17.88 21.60 25.68

7.89 9.8r rI.96 14.47 17.42 21.13 25.22

1.01 2.07 3.6r 5.53 7.69 r0.19 i3.14 16.85 20.94

7.03 8.95 11.1r i3.61 16.56 20.28 24.36

5.04 6.96 9 .r2 r1.62 14.57 18 .29 22.37

I.06 2.60 4.52 6.68 9.18 12.13 15.85 r9.93

1.54 3.46 5.61 8.r2 rr.07,r4.78 r8.87

r.92 4.08 6.58 9.53 13.25 17.33

2.16 4.66 7.61 1i.33 15.4r

2.50 5.45 I .r7 13.25

2.g5 6 .67 rO .7 5

3.72 7.80

4 .08



TABLE 11

Differences In Land Prices Between Year
0f Purchase And Sale Directly Related

To The Statutory RaÈes
ín Saskatchewan ($/acre)

r970 r97L r972

1961

L962

1963

L964

r 965

1966

1967

r 968

L969

r97 0

L97 I

L97 2

197 3

L97 4

r97 5

r97 6

r97 7

L97 8

7.08 8.34 9.75 11.85 14.52 17.74 2r.57 26.04 31 .43 37.8r

6.83 8.09 9.50 11.55 14.26 L7.48 21.13 25.79 31.r7 37.55

Year of Sale

6.53 7.79 9.20 1r.26 13.97 17.r9 2L.02 25.49 30.88 37.26

6.L9 7.45 8.86 10.9r 13.62 i6.84 20.67 25.14 30.53 36.9I

r973 1974 1975

OJ
(n

tl
-t

q"{

¡r
(ú

5.73 6.99 8.40 r0.45 13.16 i6.38 20.21 24.69 30.08 36.45

93

s . 16 6.42 7 .83

4.56 5.82 7 .23

3.5r 4.77 6.18

r976 1977 r978 r979

1.78 3.04 4.45 6.50

r.26 2.67 4.73

9.88 r2.59 r5.81 19.64 24.r2 29.5r 35.88

9.28 r1.99 15.21 19.04 23.51 28.90 35.28

8.23 r0.95 14.17 18.OO 22.47 27.86 34.24

1.41 3.46 6.r7 9.39 13.22 17.7023.0929.46

9.22 L2.44 16.27 20.74 26.13 32.5r

7.44 10.66 14.49 L8.96 24.3s 30.73

2.06 4.77 7.99 rr.82 16.29 2r.68 28.06

2.7 r 5 .93 9 .7 6 14.23 19 .62 26 .00

3.22 7.05 rr.52 16.9r 23.29

3.83 8.3r 13.69 20.07

4.48 9 .86 16.24

5.39 rr.77

6 .38



TABLE 12

Differences In Land Prices Between Year
0f Purchase And Sale DirecÈly Related

To The Statutory Rates
in Alberta ($/acre)

1970 L97r 1972 1973 r974

196i 12.Lz 14.18 I6.63 20.71 26.28 33.40 41.50 5I.24 63.72 79.5b

1962 1I.69 L3.76

1963 1i.17 13.23

1964 r0.54 L2.60

Year of Sale

19 65

L966

u L967
<t)
(ú

€ re68
¡{

Þ" I9 69
q-{

! 1970

c)> L97I

L972

r97 3

r97 4

r97 5

197 6

197 7

I 978

16.2r 20.28 25.85 32.98 4r.07 50.81 63.30 79.r4

9.79 rr.86 14.3r 18.38 23.95 3i.08 39.r7 48.9i 61.40 77.24

94

ls.69 19.76 25.33 32.46 40.55 50.29 62.78 78.6r

is.0s 19.r2 24.70 31.82 39.92 49.66 62.r4 77.98

8.89 10.95 13.40 17.48 23.05 30.18 38.27 48.01 60.49 76.33

L975 r976 t977 r97B 1979

7 .85 9.9r 12.37

6.05 8.rr 10.56

3.ss 5.62 8.07

2.06 4.5r

2.45

L6.44 22.0L 29.r4

14.64 20.2t 27 .34

12.L4 17 .7r 24.84

8.58 14.L5 2r.28

6 .52 12.09 L9 .22

4.07 9.64 16.77

37.23 46.97 59.46 75.29

35.43 45.t7 57.65 73.49

32.93 42.67 55.16 71.00

29.37 39.11 51.60 67.44

27 .3r 37.05 49.54 65.38

24.86 34.60 '47.09 62.93

5.57 12.70 20.79 30.53 43.02 58.86

7.13 15.22 24.96 37.45 53.29

8.09 r.7.83 30.32 46.16

9 .7 4 22.23 38.07

12.49 28.33

. 15 .84
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Both inproved and unimproved farm land is incorporated into the aver-

age provincial farm land priees. Consequently, these prÍces are low

compared to average prices of cultivated land. But, the same relative

impact on the price of cultivated land may be expected as a result of

the statutory rates. Therefore, the numbers recorded in Tables 10 - 12,

should really be considered in a relative sense. For example, from

Table 10, if land in Manitoba had been purchased in l96t and sold in

1979, ç27 .39 per acre of the priee could be attributed to the staËutory

rates. But, this is based on an average farm land price of $2I8 per

acre in 1979. Therefore, on cultivated land valued at $600 per acre,

one could expect $76 per acre to be attributed to the statutory rates.

Sinilarily, land valued at $600 per acre in SaskaËchewan and Alberta,

purchased in 1961 and sold in 1979, would have $i02 per acre and $168

per acre, respectively, directly related to the capitalization of Ehe

statutory rates into farm land prices.

As r.rell as indicaÈing the potential increases in land sa1es, Tables

l0 L2 also demonstrate the premium placed on the purchase price of

farm land created by t.he staÈutory rates. This premium has to be

absorbed by investors in order for landowners to realize the increase in

wealth. Potential farm land investors are generally established farmers

or nevl entrants. The rising farn land prices caused by the statuÈory

rates affect these two categories of investors differently. The neÈ

worth, and therefore the collateral, of an established farmer increases

as farm land prices rise. Therefore, if such a farmer chooses to expand

hls land base he has the lncreased borrowing capacity to do so. At the

same tfme, to t.he entrant, or beginning farmer, with no collateral in
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land, such increasing farn land prices decrease his ability to compete

in the market. This occurs because downpaymenÈs and mortgage payuenEs

rise as farn land prices rise. Therefore, boÈh cat.egories of investors

are adversely affected by rising farrn land prices but, established fann-

ers are compensated to the extent their equity also increases. Conse-

quentJ-y, the increase in farm land prices caused by the statutory rates

has created a redistribution of wealth in favour of the established

farmer who already owns a considerable amount of land.

Acreages of f arm land ËransacÈed in l"lanitoba in I97 I and I97 6

amounted Èo 868 and I2O5 thousand acres, respecEively. Assuming t.he

land was purchased prior to 1961, Table l0 reveals $7.46 and g16.64 per

acre can be attributed Èo the sÈatutory rates in t97l and 1976, respec-

tively. Assuming acquisition of these lands occurred before 1961, the

landov¡ners sellíng the land realized an increase in wealth of 56.5 and

$20 nillion in l97l and 1976, respectively, as a result of the statutory

rates. If such sales occurred in an even distribution across farms, Èhe

distribution of these benefits of Èhe statutory rates among farms can be

determined from Figure i3. Of the 6.5 million dollars of benefits in

L97L, one-ha1f the farns receive $1.625 nillion and an additional one-

fourth of the farms receive $1.625 rnillion and the final one-fourth of

the farms receive $3.25 nillion. Sirnilarily, of the 20 million dollars

of benefits ín r976, one-half the farms receive $5 noillion, an addi-

tional one-fourth of the farms receive $5 million and the final one-

fourth of the farms receive $lO mtltion. In all t.he Prairie provinces,

the quarter of the total number of farms controlling half of the farm

land are farms with an average slze of greater than 760 acres. conse-
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quently, the increase in farm land prices caused by the statutory raËes

has created a redistribution of wealth in favour of the established

farmer who already owns a considerable anount of land. That is, in fav-

our of larger farms.

In order t.o maintain the statutory rates j-n face of rising costs, the

railways have absorbed some of the additional costs of transportation.

Public funds have also been used to offset some of the shortfall. Using

Èhe difference estimaÈed between the statutory and compensatory rates

and applying it to toÈa1 producer marketings from the Prairies indicates

the vaLue of price supports provided to producers. Table i3 present.s

Èhese values for selected years across the Prairies. The estimates

indicate taxpayers and the railways have absorbed costs in Ëhe range of

$I.9 billion to maintain the sÈatutory freight rates over Èhe period

from 196I to I978. At the sane time, the estimated increase in farm

real estate values is $7 billion in the Prairies over the period from

t96l to 1979 as a result of those rates. Therefore, a transfer of funds

from the railways and taxpayers in favour of landowners has occurred.



Value Of Price SupporËs Provided To Producers
Through The Statutory Rates

TA3LE 13

MANITOBA
( $ra)

1964 4.3

1969 6.4

SASKATCIlEI,IAN
( $n)

1974 i6.0

1978 31.8

9B

ALBERTA
($')

23.0 11 .3

196r-7 8

33.8 r8.4

PRAIRIES
($n)

91 .I 47 .7

210.0

157.1

38.6

rr47 .0

58.6

77.9 266.8

1s4. B

5 70.0 1927 .0



99

In summary, taxpayers and the railways absorbed substantial costs in

order to maintain the statutory freight rates. At the sane time, the

benefits of the rates have been eapítaIízed into farm land prices. Con-

sequent,ly, the farm land market in the Prairie provínces has been

altered. Rates of return to farm land have been increased and current

landowners benefit in terns of increased wealth. Entrants to the farm

land markeÈ must absorb higher entrance fees but, are compensaÈed with

higher returns than nornal in the farm land market. The problem becomes

deterrnining how compensatory grain freight rates can be charged without

resulËing in the transitional losses which current landowners would suf-

fer since rates of returns to farm land woul¿ ta11.36

Projected farm land prices are exarnined under three assumptions

regarding future grain freight rates. To do so¡ the fallow/stubble

model and Ëhe fertilizer application rate rqodel are estimated to fore-

cast input useage. The results of these uodels are examined before pro-

ceeding with simulations of future farm land prices.

c6--This problem of termlnation of many governnent prograns ls addressed
by G.Tullock, "The transitional gains trap", in The Bell Journal of
Economics, Autumn L975, Vo1.6, No.2, pp.671-678



4.5 PROJECTIONS OF INPUT USEAGE

4.5.I Fallow/Stubble Acreage l"lodel

The fallow/stubble acreage model is derived to determine projected

acreage 1eve1s. Two equations are estinated for each province using

ordi.nary least squares. The first equation estinates the raÈio of sum-

merfallow acreage to crop acreage seeded on stubble land. The second

equation estimates the toÈa1 acreage seeded to crop.

Table 14 presents the equations estirnated to describe the relation-

ship between summerfallow and stubble acreages. 0n average, over the

period of analysis, from 1962 Èo 1979, for every 100 acres of crop

seeded to stubble there has been 62, 329 and 106 acres of sr¡mraerfallow

Ín Manitoba, SaskaËchewan and Alberta, respectively. The specification

accounts for significant variaËions in this ratio over time. The param-

eter on the TIME variable has the expected negative sign in Manitoba and

Alberta. In each year, this ratio declines by 0.03 and 0.02 in }lanitoba

and Alberta, respectively, once the influence of the LIFT program is

removed. Therefore, in I'lanitoba in each year, for every I00 acres of

100

crop seeded on stubble seedbed, summerfallor¿ acreage declined by 3

acres. No trend could be identified in Saskatchewan. In any year, the

intercept value is an estimate of the average value of the ratio once

the effects of the LIFT progran are removed. Therefore, for Saskatche-

lran, the projected levels of the ratio are taken as equal to the inter-

cept, 2.57. ThaÈ is, on average with the effect. of Ëhe LIFT Progran

removed, for every 100 acres of crop seeded on stubble seedbed in Sas-

katchewan, there Ls 257 acres of summerfallow. The LIFT program in 1970

had substantial impacts on t.he ratio in each province. For every 100



TABLE 14

Summerfallow to Stubble Acreage
Equation Results

Intereept (c0)

TIME (ct)

LIFT1 (c2)

LIFT2 (c3)

MANITOBA

0.82
(0.1r)a

-0.03 2
(0.004 )*

0.66
(0.09)a

0.12
(0.09)ns

Adjusted R2

SASKATCHEI.]AN

I0l

F-Ratio 37. l8a

L.H.S. Ilean

S.E.

2.57
(0.12)a

8.4r
(o.so)a

4.55
(0.50)a

ALBERTA

0.86

a
b
c
NS

1.17
(0.¡o)a

-0.02
( o.oo7 ) 

a

0 .87
(0. r5)a

0.37
(0.rs)D

significant aÈ the
significant at the
significant at the
not significant at

0.62

0.09

0.95 0.73

L76.O3a

lZ level
52 level
l0% level
the 10% level.

3.29

0.48

16.184

1.06

0.I5
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acres of crop seeded on stubble, sr¡mmerfallow acreages were increased by

66, 84I and 87 acres in Manitoba, Saskatchewan and Alberta, respec-

tively. An additional impact vTas felt in Saskatchewan and Alberta in

the following year. In I97I, summerfallow acreages r{ere increased by an

additionaL 455 and 37 acres for every I00 acres of crop seeded on sÈub-

ble land in Saskat,chewan and Alberta, respectively. Projected levels of

Èhe ratio for Manitoba and Alberta are determined frorn the constant 1ev-

els of 0.824 and 1.171, respectively, decreased by 0.03 and 0.02, res-

pectivelyr pêr year beginning in L962.

0ther stubble/fallow specifications including variables such as

expected crop cash flow and grain inventory were estimated, however, no

statisËical relationship was evident. The declining area of land fal-

lowed in l"lanitoba and Alberta is attributed to farmers adopting a rnore

intensive cropping systen as they gain the management expertise and con-

fidence to utilize different technologies. Therefore, the presence or

absence of sÈatutory grain rates would have minirnal influence on suumer-

fallow practises.

The results of the equations explaining the movemen! in total culti-

vated acreage are given in Table 15. The only significant variable in

the esÈination of culÈivat.ed acreages is the previous. 'years' Ieve1.

Since the intercept values are insignificant in each equation estimaÈed,

projected crop land acreages could have been taken as equal to those

levels fn 1979. In ManiÈoba and Alberta, culËivated acreage is esti-

mated to be equal to Èhe level in the previous year plus a growth factor



ÎABLE 15

Cultivated Acreage
Equation Results

Intercept (d0)

Lagged Crop Land
Acreage (dl )

LrFTI (d2)

LrFT2 (d3)

}IANITOBA

c,li:17r
r.00

(0.04)a

ril.3ir""

r3?:13>""

Adjusted R

SASKATCIIEI.]AN

103

F-Ratlo 27T.4tt

I 295.00
(t26L. O ) 

t"

0.95
(0.05)a

-4 l .38
( 188,62 ) 

t"

-320.32 ^^
(326 .10 ) ""

L.H.S. Mean

s.E.

ALBERTA

0.98

r55.7 4
(770.76)ns

I .00
(0.06) a

-63 .40
(149.75)t"

-67 .s7
(t77 .I I )t"

a
b
c
na

significant at the
slgnfficant at the
sfgnlficant ât the
not signlficant at

7 48r .7

85.77

0.99 0.96

385.344

lZ level
5Z level
l0Z level
the l0Z level

23825.0

l7 8.21

I56.004

r 3854 .0

.t44.55
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of 4I and 156 acres per year measured by the intercept. In Saskatche-

wan, cultivat.ed acreage is estimated to be 95 percent of the previous

yeaÍ' s level plus 1295 acres. The dummy variables used to incorporate

the effects of Èhe LIFT progran are insignificant in all three pro-

vinces. Given the estimates on the parameters for this model, projected

cultivated acreages seeded to stubble and fa11ow land are determined

using Equations 17 and 18.

4.5.2 Fertilizer Application Rate Model

A fertilizer application rate model is used to project future appli-

cation rates. A separate equation is estimated for each crop seeded to

stubble and fallow land using ordinary least squares. The results of

this estimation are presented for each province in Appendix B.

The rnodel specification is capable of explaining a significant por-

tion of the variation in the application rates for all crops. Gener-

ally, the equations estimating the rates applied to stubble land are

more significant. The variable expressing the ratio of the price of the

grain under consideration to the price of fertilizer is statistically

insignificant in all equat.ions. This would indicate a situation of

disequilibrium where nost farmers have been increasing Èheir use of fer-

tilizer regardless of the relative prices between crops and fertilizer.

ThaÈ is, at the margin, reÈurns received from increased fertilizer

applications ouÈv¡eigh the associated cosÈs. Consequently, the ratio of

the price of grain to Èhe price of fertilizer has not been a factor of

consideratlon Ín fertilizer appllcation rates. The TIIÍE variable

reflects Èhe rate of adoptlon and ls the domLnant variable fn each equa-
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tion estimated. The inLercept and TII'1E variable are always significant

at the 1 percent level and are thus capable of satisfactorily explaining

variations in fertilizer application rates during the 1960's and 1970's.

Therefore, the historical fertilizer application rates appear to be

unaffected by prices and probably would not have changed substantially

if the grain freight rat,es were higher.

For discussion purposes, one equation, fertilizer applications on

wheat seeded on stubble seedbed in Manitoba is examined in detail. This

equation is estimated as follows:

where:

F = 2.6 + 1.47*(PGRAIN/PIF) + 3.8*TIME
(2'8) (0.3)

F = fertiTízer application rate (1bs./acre),

PGRAIN = price received for wheat ($/Uu.¡,

PIF = price index of fertilízer (1971=100), and

TIME = year (1961=t).

This equation is estimaÈed using i8 observations of annual fertilizer

application rates (1bs./acre) frorn 1961 to I978. Average application

rates over this period has been 36 pounds per acre. As explained previ-

ousIy, the coefficient on the variable representing the ratio of the

price of wheat to the price of fertilizer is insignificant. The TIME

variable is the predominant explanatory variable. The parameter on this

variable inplies applicatlon rates increased 3.8 pounds per acre over

the períod of analysis. Projected applÍcation raËes are therefore taken

(23)
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to be the constanË rate of 2.6 pounds per acre plus an additional 3.8

pounds per acre per year beginning in 1961.

4.6 FUTURE SIMULATIONS

Farm land prices in the Prairie provinces are simulated for the years

1980 to 1990 based upon three scenarios of projected graín freight

rates. The 1979 farm land price as the starting point for the simula-

tions and the projected crop cash flow levels for the 1980's are used Ëo

estimate future farm land orices. The differences betr,reen the fore-

casted farm land price series should reflect the relative impact various

grain transporËation rate structures will have upon fut,ure farm land

prices. The three assumptions on fulure transport.ation rates and Èhe

procedures adopted to estimate expected crop cash flow leve1s under

these rat.es were discussed in Chapter III. The results of the provin-

cial simulations are presented in Figures L4 - 16. Values of these land

price simulations appear in Appendix B.

Under the first simulation, the staËutory rates are assu¡ned to be

roaintained. Therefore, over the period from I980 to 1990, expected

grain pri.ces are reduced by a fixed transportation charge. Using the

1979 farro land price as the base price and expected crop cash cash flow

levels generated, the recursive land price model is used to project land

prices Ëo 1990. The farm land prices so generated project 1990 values

to be $751 , $676 and $754 per acre in l"lanitoba, SaskaÈchewan and

Alberta, respectively.
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At the other extreme, farm land pri.ces are projected under the

assumption producers must absorb the full cost of compensatory grain

freight rates beginning in 1980. These rates are assumed to increase at

a compound rate of l1 percent per annun. Llith a compensatory rate in

1979 required at 3.7 times the statutory rates, this assumption results

in grain transportaÈion rates to be 1f.6 times the statutory rate by

1990. Therefore, over the period from 1980 to 1990, expected grain

prÍ.ces are reduced by an increasing amount each year to cover rising

transporÈation charges. Again, using the 1979 farm land price as Ëhe

base price and expecËed crop cash flov¡ levels generated, the recursive

land price nodel is used to project land prices to 1990. The farm land

prices so generated project I990 values to be $656, $573 and $613 per

acre in Manitoba, Saskatchewan and Alberta, respectively.

The difference between the two simulaÈions discussed so far should

give an indication of future capitalization rates of Èhe statutory bene-

fits into farm land prices if the rates are maintained. In 1990, these

differences axoount to $95, $103 and $141 for Manitoba, Saskatchewan and

Alberta, respectively. Consequently, if the statutory freight rates are

mainÈained, 13, 15 and 19 percent of the projected 1990 farm land prices

in ì,lanitoba, SaskaÈchewan and Alberta nay be directly attributed Lo

these unremunerative rates over the 10 year period. Combined with esti-

mated capitalization rates to L979, these values increase to 16, 2l and

29 percent to reflect the total anticípat.ed percent.age of farm land

prices ín 1990 aÈtributed to the statutory freight rates.
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A third sinulation is undertaken to examine the impact of projected

farm land prices if producers pay all increases in transportaÈion costs

but, the raih¡ays are subsidized in each year for the difference between

statutory and compensatory rates in 1980. The rates paid by farmers in

1980 would be the same as statutory rates although compensatory rates

are 4 times as much. In subsequent years, producers would be required

Èo absorb the additional- grain freight costs but, would be subsidized in

each year for Ehe 1980 leve1 difference. At some point in the future,

as transport costs rise, Ëhis subsidization will become negligible rela-

tive Lo total cost.s. Consequently, producers wouLd absorb virtually the

full costs eventually, buE a more gradual adjustment to this position

would take place. A conparison of the rates under this scenario, versus

the one where producers would absorb the full cost starting in 1980,

demonstrates this fact. In 1980, the rates are one-quarter what full

compensation with no subsidy would require. The rates under the subsi-

dization scheme rises to 8.5 Ëimes Ëhe statutory raÈes by 1990. This

represents 75 percent of fu11 cornpensaÈion rates.

Beginning with statutory freight rates in 1980, costs under Ehis

final scenario increase by 15 percent in Èhe first year. Rates in sub-

sequent years increase but at a decreasing rate to eventually approach a

compound rate of il percenË per annum. Expected crop cash flows are

generated to accomodate this rate structure. Using these values and the

1979 farm land prices, the recursive land price rnodel is again used Èo

project land prices to 1990. The farm land prices 
"o 

g".,".rted project

f990 values to be $704, $625 and $683 for Manitoba, SaskaÈchewan and

Alberta, respectively.
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A comparison of t.his final scenario to the previous ones gives a

Deasure of the comparative magnitude of the impacts on farm land prices

resulting from Èhe alternate rate structures. The subsidization scheme

serves as a means of transition frorn staÈutory raÈes to comPensatory

rates. This is also reflected i-n the projected farm land prices. In

the initial years there is minimal difference between land prices under

sÈatutory rates and the subsidized rates. Greater differences develop

as the subsidized raÈe approach compensatory levels. Meanwhile, during

the transi-tion of the rates, the benefits of Èhe subsidization become

capitalized inÈo farm land prices. Consequently, even though land

prices in 1990 are suppressed as compared to those under statutory

rates, they are still rnuch hígher relative Èo those under full cotopensa-

tory rates. In fact, in 1990 in all three provinces, Lhe capitalization

effects of statutory rates are only reduced by one-half.



5.1 SUMMARY

The statutory freight rates have been singled out as one of the major

contributors to the exist.ing inefficiencies in grain movement in western

Chapter V

SUMMARY AND POLICY IMPLICATIONS

Canada. Arguments to maintain the rates generally are based on the need

for Prairie farmers to effectively compete in world grain markets.

Because of the distance to exporting ports, it is argued Prairie farmers

cannot pay higher grain freight charges and compete in world grain mark-

ets. The statutorv rates have caused serious revenue shortfalls for the

railways. Such revenue shortfalls have contributed to insufficient

reinvestmenÈ in the railway grain transportaEion system. In addition,

Èhe rates have been accused of leading to a misallocation of economic

resources by discouraging diversification of Prairie agriculture and

encouraging the shipment of unimproved agricultural commodities. In

light of these developmenEs, an examination of the impact of the staÈu-

Èory freight rates on farm land prices in the Prairie provinces vras

undertaken.

Given the evidence frorn previous

here, the aggregate supply of

are extremely fnelastic wlth

Therefore, the statutory rates

prices which have a ml-nl-mal

the grains haul-ed under statuËory rates

respecÈ to prices received by farmers.

are viewed as a subsidy on farm-gate

lnfluence upon total grain production.

studies and the relationship shown

- 113 -



rr4

According to economic theory, whenever an increased income stream is

anticipated to be permanent, it will be capitalized into the price of

the fixed factor conÈrolling access to the income stream. Since the

rat.es are set by statute, they likely have been perceived by invest.ors

to be permanent. Therefore, the higher grain prices creafed by the

raÈes have increased economic rents, which increases Ëhe rate of return

to land investments.

return to 1and, the

since the supply of

established that the

prices in the Prairie

Investment theory

cash f Low pa)rmenLs

But, whenever Ëhere is an increase in the raÈe of

increased bidding for land causes inflated prices

land is finiÈe. Consequently, the hypothesis \¡ras

statutory freight rates have increased farm land

provinces.

prices.

s Ëream

in f arro

Identification of an approporiate expected crop cash flow

therefore became crucial Èo the analysis. Since mosË investments

cash flow on a per farn basis

measure. Farm land prices are

suggests historical levels

from land should reflect

reaL estate originate

cash flow levels in the current and previous years with declining

weights attached to prevíous levels. From this specification, farm land

prices are expressed as a function of present expected crop cash flow

paynents and faru land prices in the previous year. The long run elas-

ticlty of the relationship between crop cash flow and land price is

from the family farm unit., expected crop

qras considered the appropriate unit of

specified to be related to expected crop

ant.icipated to equal one, sínce land prices should appreciate at the

sal0e rate as crop cash flow

of expected annual crop

movements in farm land
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Fornulation of expected crop cash flow levels required information on

crop yields, crop rotations, input useage and Èransportation charges.

To derive hisÈorical levels of crop cash flow, a crop yield model is

specified to determine expected yield levels. Such a model allows for

incorporation of changes in technology over time by accounting for dif-

ferences in yield potential for crops seeded on stubble and fallow seed-

beds, changes in varieties of crop gror¡/n, and íncreases in fertilizer

application rates. In addition, the nodel allows for norrnalization of

weather conditions. Levels of the other components of expected crop

cash flow levels are taken as t.hey occurred. Examination of the

expected crop eash flow 1eve1s so derived reveal variations in the leve1

may be largely accounted for by movenents in expected crop prices.

The i-mpacts of technological change and transportation rates on

expected crop cash flow l-evels were examined. The results show by 1979,

holding all other factors consËant, increased fertilizer application

rates can account for 56, 45 and 32 percent of those levels per farm in

l,fanitoba, Saskatchewan and Alberta, resPectively. At the same time,

increased farm sizes can accor¡nt for 20 and 14 percent of the levels in

Manitoba and Saskatchewan, respectively. In Alberta, it apPears the

rise ln capital expenditures, especially in the final few years, has

increased at a fasËer rate than average farm sizes. Consequently, a

problem of over capitalization appears Èo have developed. Historical

expected crop cash flow 1evels are also derived under conpensatory

transportatlon rates. Using required increases in statutory rates in

1974 and L977 estimated by Snavely as benchraark leveIs, appropriate

price lndexes are applied to cost categories of the railways in these
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years to derive an Índex for compensaËory rates. Results of the

procedure show in order to uake the present rate structure compensatoryt

Ëhe rates would have to increase fron 1.4 fold in 1961 to 3.7 fold in

I979. In I979, the results show compensatory rates would have decreased

expected crop cash flow levels by 17, 19 and 22 percent in Manitoba,

Saskatchewan and Alberta, respectively. Since land prices are expected

to accelerate at the same rate as cash flow in the long run, a similar

leve1 of inpact is anticipated to occur in land prices.

Using the historical expected crop cash fLow levels dervied, the land

price model Í¡as estimated for each province using ordinary least

squares. In all three provinces, lagged land price and expected crop

cash flow levels explain over 95 percent of the variations in land

prices. A one percent increase in expected crop cash flow leve1s is

estimated to result in a 0.09 percenÈ increase in land prÍces in the

short run in all provinces. A one percent increase in lagged land price

is estimaÈed to result in a 0.93, 0.95 and I percent increase in land

prices in the short run in Manitoba, Saskatchewan and Alberta, respec-

tively. The hypothesis that a one percent ehange in land rent results

in a one percenÈ change in land prices could not be rejected. The land

price nodel r,ras then re-esËimated with this restríction. Results of

this estimation differed marginally fron the previous estimation.

Two sets of siroulations of land prices were generated over the period

of observaÈions from 1961 to 1979. This involved the use of the acÈual

expected crop cash flow levels and those derived using comPensatory

transportation rates. Given t.he estimated expected crop cash flow ]ev-
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els under the two sets of ÈransportaÈion rates and the relationships

established in the land price mode1, land prices are simulated using the

recursive procedure provided by the land price model. A summary of

these results are provided in the next section.

As a final stage, future farm land prices are simulated assuuing var-

ious transportation policies. In addition to the crop yield model, a

fallow/stubble acreage model and a fertilizer application rate model are

incorporated to forecast expected crop cash flow levels. These models

accounted for decreasing summerfallow acreages and increasing fertilizer

application rates. All farm prices and costs are assumed to increase at

a compound rate of 10 percent per annum. Levels of other components of

expected crop cash flow are generally taken at the 1979 levels. I^Jith

this informaÈion, three series of expected crop cash flow levels are

generated for each province differing only in terms of the transporËa-

tion rate strucÈure adopted. One series reDresents a continuation of

sËatutory rates, another represenÈs compensatory rates, and a third, a

subsidized rate where producers receive the 'croÍ/ benefit' realized in

1980. Using the land price model estimated where the elastieity between

crop cash flow and farm land prices equalled one, and expected crop cash

flow levels derived in the manner discussed, farm land prices are simu-

lated using the three assumptions regarding Ëransportation rates.

5.2 SUMMÄRY OF RESULTS

An examlnation of the historical

ment of the lmpacts of Èhe staÈutory freight rates on the farrq l-and

market to date. Differences ln the tr.¡o simulaÈions of farn land prices

simulations provÍde for a measure-
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(with and withouÈ statutory raÈes) reveals 14, 17 and 28 percent of the

I979 farm land values in Manitoba, Saskatchewan and Alberta, respec-

tively, can be atÈributed to the statutory rates. In terms of Eotal

farm land acreages in each province, Èhis iraplies farm real est.ate

values have increased by $7 billion in the Prairies over the period fron

f961 to 1979 as a result of the statutory rates. AË Ëhe same time, the

estimates indicate taxpayers and t.he railways have absorbed costs in the

range of $1.9 billion to maintain the statutory rates over the same per-

iod of time. Therefore, it would appear there has been a transfer of

funds fron the railways and taxpayers Èo landowners.

To determine how the benefits of the statutory rates have been dis-

tributed auong farm land ohrners, the concentration of land ownership

over time in the Prairie provinces was examined. The resuLts show Èhe

distribuÈion of the benefits of the staEutory rates among farms has not

changed. It appears half the benefits are received by 25 percent of the

farms while the rernaining half is divided evenly between another 50 and

25 percent of Èhe farms. Landowners who sold land since the statutory

rates became unremuneraÈive have already realized an increase in Èheir

wealth since such land sales took place at inflated prices. But, this

occurs at the expense of a premiurn placed on the purchase price of land

¡.¡hich has to be absorbed by recent investors. Farm land investors, who

consist largely of established farroers or nerrr entrantsr are therefore

both adversely affected by the rising land prices. But, esÈablished

farmers are compensaËed to the extenE their equity also increases. Con-

sequently, Ehe increase in farm land values caused by the statutory

rates has redistributed wealth in favour of the established faruer who

already owna a considerable amount of land.
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Farm land prices in the Prairie provinces were also simulated for the

years 1980 to 1990 based upon the three scenarios of future transporta-

tion rates. The differences between the price series generated indicate

the inpact various transportation rate structures will have on future

farm land prices. A continuation of the stat.utory rates indicate a con-

tinuation of the rate of capitalization of the benefits into farra land

prices as has been experienced. The adoption of the subsidized rates

serves as a means of Èransition from statuËory to compensatory rates.

Meanwhile, during the transition of the rates, the benefits of the sub-

sidization also become capitalized into farm land prices. Consequently,

even though land prices in 1990 are suppressed as compared to those

under statutory rates, they are stil1 much higher relative to those

under fu1l coupensatory rates. In fact, in 1990 in all three provinces,

the capitalÍzation of the benefits of the statutory rates are only

reduced by one-half by using the subsidization scheme.

5.3 LII'IITATIONS

The aggregation of data used in this study demand care in interpreta-

Eion of the results. That is, interpretation should remaÍn on an aggre-

gate basis. All components of the land price uodel consÍst of average

provinciaL data. It is well known there is a high degree of variability

in factors such as crop yields, fertilizer applicaÈion rates, cropping

patterns, weather conditions, soil types, transportation rates and land

prices within each province. Therefore, one would expecL there would be

signlfícant differences between different areas of the provinces as to

the lmpact statutory frelght rates have had on farm land prices.
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Nevert.heless, the average provincial results should stil1 give an indi-

cation of relative impacts.

Average províncial

the study incorporate

unimproved faru land

fore, the assumpÈion

move at the same raÈe

as to whether or not

farm land prices from Statistics Canada used in

all farm land. Consequently, both improved and

are used in calculating an average price. There-

prices of both improved and unimproved farm land

had to be undert,aken. Studies are not available

a difference exists between these two farn land

markets. Therefore, the possible linitations of such an assumption are

really unknown.

Calculation of expected crop receipts is linited to t,he exËent Èhe

five principal crops grovrn in Èhe Prairie provinces are taken to be

representative of all crops grown. A certain amount of non-staËutory

crops, especially in Manitoba, are also grown. Expected cro¡ receipts

would likely alter if prices and acreages of these non-statutory crops

were taken into account.

5.4 POLICY

Present attitudes involving grain transportation in \.¡estern Canada

suggest for a change in the sÈatutory raËe strucEure on grain and grain

products. Pressure for such change originated largely frorn Ëhe rail-

ways. It became widely recognized and accepËed with the Snavely Commis-

sion results Èhat the railways have lncurred losses in grain Èraffic.

As a result, the railways lack the lncentive to give grain traffic the

same considera¡ion as other traffic. In addition, they lack the finan-

IMPLICATIONS
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cial incentive to maintain the transport system for grain traffic. Con-

sequently, the maintenance of the unremuneraÈive rates has resulted in

inadequate investment in the grain transportatíon system. To alleviate

the inadequate investment, the federal and provincial governments and

t.he Canadian Wheat Board have financed some capital projects. In addi-

tion to these problens, the rates have possibly lead to a misallocation

of economic resources as they have discouraged diversification of

Prairie agriculture and encouraged the shipnent of unprocessed agricul-

tural comnodities. Such misallocation of resources both at the farm and

regional levels raises serious doubt as Èo the'benefits'of the statu-

tory rates.

Numerous compensation schemes have been proposed for changing Ëhe

grain rate structure. These proposals fall into one of two major caÈe-

gories. Such programs generally advocate direct conpensation either to

the railways or to the producers. Such proposals have been outlined by

37l,Jilson-' and evaluated based upon economic efficiency criteria. A brief

surumary of the findings of that study fo11ow.

DirecÈ compensation to the railways is consi-dered by many to be Ëhe

politically most popular policy. One variation of these proposals calls

for an annual payment to be made to the railways from the government.

Such a compensation scheme improves the financial situation for the

railways but, would increase the financial comroittment of public funds

37"."."il"on and E.l^I.Tyrchniewicz, The RoIe of Transportation In The
Development Of I^Iestern Canadian Agriculture, a special report prepared
for t.he Canada l^lest Foundation Task Force on the Role of AgriculÈure
in the Economic Development of l.Iestern Canada, Department of Agricul-
tural Economics, University of Manitoba, l.linnipeg, Manitoba, January,
I9BO.



r22

and do nothing to alleviate the problerns of resource misallocation. A

second variation of these proposals suggests the railways to be paid the

same amount of compensation in each year, determined in a base year,

wit.h increasing costs over time being offset by an increasing freight

raËe. In this manner, the users of the service would gradually bear a

greater portion of grain transport costs. Such proposals would have the

effect, over time, of gradually alleviating the problems previously ouË-

1ined.

A second set of compensation schemes propose for producers to be com-

pensated directly. That is, for freight rates to increase to conpensa-

tory Levels while grain producers are subsidized directly. Such pay-

ments have been advocated on both a volume of grain roarketed and land

basis. These programs would help remove the problems faeing the rail-

ways and help alleviate the problerns of resource rnisallocaÈion provided

such payments do not continue to be atÈached to export grain deliveries.

But, such programs still involve an income Ëransfer which increases

pressure on public funds.

All t.he above compensation scheme proposals involve either an expli-

ciË or iupliciË subsidy to western grain producers. A popular notion

with regards to the statutory freight rates is t.hat the rates may change

but, the 'benefits'will be retained by producers. To support such a

notion inplíes the western producer is entitled to reduced rates on the

shipment of statutory grains. A closer examination into the purpose of

the Crowsnest. Pass Agreement provides a beÈEer appreciatlon of the sta-

tutory freight rates.
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Government intervention into transport.ation at the time of westward

expansion in Canada took the forn of subsidies. The Crowsnest Pass

Agreement marked the beginning of such intervention. In that agreement,

a substantial subsÍdy was made available to the Canadian Pacifíc Railway

by the Federal GovernmenÈ to establish a rail route through vlestern

Canada. In return for this subsidy, CPR agreed upon several concessions

to the government. Arnong these concessions T¡tere the Crowsnest Pass

grain freight rates. Later legislation made these rates staÈutory. By

forcing the railways to transport grain traffic at legislated rates, the

government believed the inherent monopoly por^rer of the railways could be

controlled.

Such government intervention was considered necessary for reasons of

national interest. The risks involved for a private enËerprise to

establish a rail route through r'Testern Canada hTere too severe' AE the

same time, Canada as a naÈion, could not risk the loss of western Cana-

dian resources to the United States because such a route did not exist.

Consequently, this transport subsidy \¡ras part of a regional development

plan.

The existing environmenÈ aÈ Èhe time the rates r{ere established was

far different from the present one. Then, transportation r^ras essentiaf

to regional developnent. Now, the transportaÈion system has deterio-

rated. Ironically, the very concession of reduced grain transportation

rates to which CPR agreed has become a major problern. That is, because

of unforeseen lnf1atíonary pressures, the long run financial costs of

such a concession could not be considered at the time of the agree¡oent.
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The consequence of the agreeuent has been the statutory freight raÈes

have protected western grain producers. Dissolution of the rates is

vier.red by producers as an infringement upon their 'rights'. The ques-

tion becomes what these 'rights'are and whether they actually exist.

Llith this statute, producers only r.rere ensured grain revenues r¿oufd be

protected to Èhe extent of the potential impact of grain freight rates

on farro gate prices. As such, the statute provided protection not

rights. IÈ may be argued a producer has rights in terms of use of his

farm land. But, even then, according to woodr3S in Canada there is no

legal foundation to a constiËutional right to compensation as a result

of land use regulaÈions. Just the same, the statute in question did not

affect rights but instead earning capacities. This is directly compara-

ble to the protection provided to certain industries when tariffs are

legislated. Such tariffs are established when it is considered of

national interest to do so. If circumstances change which alters the

need for proÈection, tariffs are removed. Such industries are not con-

pensated for any expected financial losses because industrial protection

is removed. Si¡nilarily, the circumstances surrounding the statutory

freight rates have changed. If it is deemed no longer of national-

interest to maintain them and, if the protection they provide producers

is no longer considered necessary, they should be changed or dissolved

without compensation.

?e
""Land Use Regulation: Is Compensation Payable?rr, an abbreviated ver-

sÍon of a paper prepared for the Science Council by Denis l,Jood, a

Toronto lawyer ln ttStudy on Population, Technology and Resources, Per-
ceptions 4, People and Agricultural Land'r by Charles Beaubien and Ruth
Tabacnik, Science Councll of Canada' Ottawa, June L977.
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Cornpensation to producers is also difficult Èo defend when Èhe

results of this study ".. .oì"idered. All proposals for compensation

invol-ve either a direct or indirect subsidy to producers and require

financing frou public funds. In view of the capitalization of such sub-

sidies into farm land values, it is difficult to justify such an income

transfer. Also, the statutory rates have contributed to a barrier of

entry into the farrn land uarket. Therefore, naintenance of those rates

may be in conflict ürith any policy attempËing to ease entry of new farm-

ers into the farm land market.

If cornpensation takes place, it should be done in a manner which will

circumvent the capitalization problem discussed in this study. FuIl

compensalion will require payment of the ful1 difference beÈween staËu-

tory and compensatory freighÈ rates over a specified period of time.

Any proposal which advocates direcE compensation to the railways will

continue to perpetuate the capitaLízation problem as producers r.¡ill con-

tinue to realize an increased income stream from land invesËments. Pro-

ducers musË be forced to incur full compensatory rates and receive com-

pensation in a manner which is not atËached to either Èhe volume of

grain markeÈed or acreage of landownership. That is, compensation must

be 1Ínked to individuals not grain or land. In this manner, ne\,I

entrants wftl be excluded from such paynents. In addition, this compen-

sation should t,ake the form of a lump sum payment in order to ensure the

recipients view iÈ as a windfall gain and not as income attached to the

earning capacity of farm land.
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Based on the analysis ín this study, an estimation of the uagnitude

of such a lump surtr payment is calculated. This calculation is perforrned

by Èaking the estimaËed difference between compensaÈory and statutory

rates over a ten-year time span, nultiplied by the estimated traffic

volume in each of the three Prairie provinces and discounted at a rate

of 12 percent per annum. This procedure esti¡oaËes a luup sum payment of

$4340 rnillion in Èotal to the Prairi.e provinces in 1980. In order Lo

account for differences in transporÈ distance and production levels bet-

ween these provinces, it would be most expedient to pay each province

their share of this payment and allow Èhem to decide upon Èhe manner in

which it would be distributed. These shares are calculated to be $560

rnillion to Manitoba, 92246 nillion to Saskatchewan and $1534 rnill-ion to

Alberta. If the provinces choose to distribute this payment among farm-

ers based upon Èheir landownership, tr{o factors must be considered.

First, distribution should be done in a manner which accounts for dif-

ferences in the grain productive capability of farm land, such as deter-

mined by the provineial crop insurance corporations. Secondly, an uPper

lirnit should be placed upon the amount any individual receives in order

to ensure a certain degree of equity.

Earlier, a comparison r,tas made between the statutory freight rates

and Èhe establishment of a tariff. Renoval of tariff proÈection is

often done in a gradual manner to ease the transition to no protection.

A case could be argued for a similar removal of the staEuËory rates.

This coufd be achieved if producers were gradually forced to Pay conpen-

satory rates. In this manner, they would incur a larger share of the

coBts of grafn EransportaÈíon, over time. Sirnilar Programs have been
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advocaÈed but ¡cith the railways receiving Èhe subsidy and producers

incurring future increasing rates. But, such a procedure would stilI

Iead Èo capitalization of this subsidy into farn land values. Instead,

producers would have to be subsidized and it would have to take the form

of a lunp sum paymenË equivalent to the present value of such a progran.

Using Lhe production and rate estimates of this study, this lump sum

payment would be in the order of $24L7 million to the Prairie provinces

in 1980. Provincial shares r¡ould be $312 roillion for Manitoba, $1252

nillion for Saskatchewan and $853 roillion for Alberta. This procedure

gradually narroi{s the gap between sËatutory and conpensatory rates but,

only on fuÈure rates to any significant degree. Consequently, Present

values of required subsidies are still fairly substantial since values

of more current years have a greater irnpact. This approach couLd be

advocaÈed on the principle of providing ease in the transition away from

proÈection but, consideration should be given to the choice in tining if

such a procedure were adopted. Those advocating the abolishrnent of sta-

tutory rates likely support the view they should have been removed a

number of years ago. If Èhis view is taken, the subsidies producers

have received over the last few years may be considered sufficient

'compensation' for removal of the statutory raÈes at the present time.

5.5 SUGGESTIONS

A sirnilar investigaÈion on a disaggregate basis could provide addi-

Ëional useful information. Exanination of the farro land market on a

crop distríct basis could help to account for the high degree of varia-

bility Ín crop yields, fertllizer application rates, cropping patterns'

FOR FURTHER RESEARCH
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r.reather conditions, soil Èypes, transportation rates and land prices

within each province. In addition, incorporation of prices and acreages

of non-statutory crops would improve this analysis. This t¡ould be espe-

cially import,ant in crop districts where the proportion of non-statutory

crops is fairly high relative to the provincial average.

A more useful approach for further investigation raay result by exa-

mining specific farming enterprises of various sizes. 0n an aggregate

provinci.al basis, the supply of sËatutory crops was argued to be highly

price inelasÈic. Although such an argument could be defended in an

aggregate sense, there is likely a certain degree of crop substitution

which occurs in individual enterprises. As a result, the impact of the

staÈutory freight rates 1ikely has a differential impact upon land

prices depending upon the síze and types of farm enÈerprises predominant

in any area being exanined.
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TABLE 4.1

Farm Land Acreages in the Prairie Provinces
('000 acres)

Year I'fanitoba Saskatchewan Alberta

19 6I

1962

I 963

1964

I9 65

t966

L967

l 968

1969

I970

I97 L

L972

L973

r97 4

r97 5

r976

r977

l9 78

t97 9

IBl7O

r83s3

18s36

r87r8

t 8901

r9084

i 9069

19054

r 9039

79023

r9008

T9OT2

r9016

19019

19023

19026

r9030

r9033

t 9037

64416

646r4

6481 3

65012

652TT

6s409

6s339

65268

65198

65r27

65057

65148

65239

65330

65421

655r 1

6s602

6s693

657 84

47229

47580

47 930

48281

48632

48983

49088

49192

49297

49402

49506

4959L

4967 5

497 60

49844

49929

50013

50098

50 182



Year Manitoba SaskaËchewan Alberta

TABLE A.2

Average Farm Sizes in the Prairie Provinces
(acres/ farn)

I96I

1962

19 63

1964

19 65

1966

1967

r968

1969

1970

I97 I

r972

r97 3

r97 4

r97 5

r97 6

r977

r97 8

420

432

444

456

468

480

493

505

518

530

s43

553

s63

573

583

s93

6r2

631

686

701

7L7

732

748

763

779

796

8r2

829

84s

86r

876

892

907

923

929

935

135

64s

6s7

669

682

694

706

t¿J

740

756

773

790

795

801

806

812

817

822

827

832



TABLE A.3

Crop Land Acreages Seeded to Stubble and Fallow
Seedbeds ín the Prairie Provinces

('000 acres)

========= ==============----
Year Manitoba Saskatchewan

Stubble Fallow Stubble Fallon

I96I

1962

r963

1964

1965

1966

1967

19 68

1 969

L970

T97 I

r97 2

r973

197 4

r97 5

r97 6

L977

r97 8

r979

31 14

3417

3484

3875

4288

4542

4880

4982

4442

3 r85

3897

4937

503i

5r7r

50r 0

5342

5832

6299

6622

3393

3230

316s

3238

2848

2900

2669

2650

2655

327 9

4000

2655

2900

2500

2700

2600

2308

2267

2000

6244

5592

6204

6677

7 105

847 9

8998

7 845

7578

2070

2325

651 3

5825

637 I

5330

5424

6350

7 448

8300

r36

16100

r7180

17082

r 6898

r 6940

I 6800

r s896

r6370

17138

16726

22735

I 6560

18500

L7 200

r7900

18200

r77 s9

r76r3

r 7000

Alberta
SÈubble Fallow

5 r03

5109

s688

6609

6773

7 r33

7 682

7 854

7 065

47 40

5r77

6842

6997

6824

667 s

7 421

7 626

8l 35

904s

7 400

7 4sO

7576

7 053

6837

707r

6659

6567

6531

7 40L

8900

7009

7i8i

6800

7 300

6895

6500

7000

6300
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TABLE 4.4

Tame Hay Acreages, Average Yields and Average Prices
in the Prairie Provinces

('000 acres, tons/acre, $/ton¡

Year ManiLoba Saskatchewan Alberta
Acres Yield Price Acres Yield Price Acres Yield Price

1961 934

1962 r004

r.9 63 104 5

1964 1020

1.72

0 .90

2 .00

1.83

1 .48

1.70

1.97

r.52

r.70

I .90

r.92

r.94

r.67

1.83

1.92

2.00

1.86

I .86

2.07

r965

1966

12.9

17 .5

14.0

15.0

16.0

16.5

r6.5

17 .5

i8.5

16 .5

15.0

r6.5

20.0

30 .0

3s .0

37.0

37 .5

37 .5

37 ,5

990

960

1967 1065

1968 LO52

10 t0

1052

ro52

I 1I0

1 i65

I I9O

r246

I 100

t 100

I 200

r 600

r646

r800

I 900

2000

2000

2200

2150

2I00

1969 940

r970 i000

l9 7l 1l 60

r972 r0B4

t973 1200

r974 1200

r975 L250

r976 1250

L977 1400

r978 1400

1979 1400

1 .56

0.66

r.52

1.70

I .06

r .87

I .7I

t .1i

I .18

t .39

I.75

r.52

1 .39

r .53

I .60

I .70

I .55

I .40

I .81

t4.6

19.0

15 .5

r4.0

r7.0

16 .0

r6 .0

I9.0

2r.5

2r.o

20.0

2L.0

20.9

31.0

40 .0

39.8

42.5

44.9

44.4

2200

2477

2626

2600

2652

2864

2938

287 5

27 40

2900

3400

2959

3r00

3200

3350

3300

3800

3 700

3600

1.45 16.0

1.28 20.0

t.52 i 7.0

I .48 16 .0

r.37 r9.0

r .94 16 .0

r.61 16.5

r.39 20.0

I . 17 24.7

L.37 22.3

1.82 20.0

L.67 2t.5

7.77 2I .3

1.78 36.0

1.82 4I.I

r .7 6 42.5

r.63 47 .5

t.73 52.4

2.06 5r .3



TA3LE A.5

Crop Operating Expenses and Depreciation Charges
Machinery in the Prairie Provinces

($'ooo)

Year Manitoba Saskatchewan
0perating Machinery Operating Maehinery
Expenses Deprn Expenses Deprn

19 61

L962

r963

1964

19 65

1966

1967

1 968

1969

r970

I97 I

1972

r97 3

r97 4

r97 5

r97 6

197 7

1978

197 I

96416

ro4325

1114I6

L21527

r 30643

1 47 803

1 59094

L7 5148

L66842

1647 63

I 64438

L7 57 65

2090r.8

270233

324863

375086

42187 6

520229

585248

30369

3 r093

32959

35703

38837

42254

462t3

494r7

s0369

50227

48552

50039

54032

7 0207

9s7 69

118794

I 3081 I

r46999

t 66530

226tLr

239288

259r 30

2850r2

3 I 0396

334539

3536t2

37 9900

380526

349054

34s9 1 s

378253

438393

549r 28

627253

7 60992

8308r 3

990846

L09L282

on

I38

77200

78I7I

83308

9I6T2

I 02288

1 14538

r23258

129626

t 30304

r27 083

T2LT24

r27088

I 40807

t84625

253370

318503

30401 I

39804 9

447 r20

Alberta
Operating Machinery
Expenses Deprn

2 10780

222230

23677 4

258454

27 5392

298962

6197 0

64s33

68158

7 3888

80809

89r84

3273rr 963s8

354302 103030

29?3t9 104949

357848 r06856

34993t 104264

383143 r088i6

465505 r 18881

603833 155133

7r3035 212039

808737 262757

827r9r 295068

967361 332626

lr2078s 376408



139

TA3LE A.6

Distribution of the Five Principal Crops Grown in
Manitoba on Stubble Seedbed

( percentage )

Year Wheat Oats Barley Rape Flax

196 I

L962

r963

t964

19 65

1966

1967

I 968

1969

r97 0

1971

1972

r973

r97 4

L97 5

r97 6

r977

r97 8

r97 9

L7 .37

24.83

24.62

25.82

27 .45

25.7 4

33 .0i

30.65

18.12

9.r2

14.7 6

23.6r

25.08

28.7 0

29.98

40. I6

34.65

37 .r9

35.50

48.62

46.19

42.70

39.66

32.54

33 .56

33.5i

32.06

34.97

34.32

33 .63

24.09

24.77

22.79

20.89

2L.7 5

17 .40

I I.4I

6.57

t 3.6

L3.r2

1r .63

9 .60

10.30

r 4.33

17 .46

20.20

20.23

26.0r

32.63

37. r0

34 .80

30.02

25.59

26.7 8

30. 21

27 .26

22.07

0.23

0.44

o.62

r.27

2.12

2.83

2.30

I.42

2.94

5.20

6.22

5.70

4.86

6.04

10. 39

2.64

5.79

12.7 7

16.65

20.r7

15.42

20.44

23 .65

27.60

23.53

13.7 2

15.67

23.7 4

25.34

L2.77

9 .50

r 0.49

t2.44

I3. I5

8.67

r1.94

II.37

I9 .20
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TA3LE A.7

Distribution of the Five Principal Crops Grown Ín
Manitoba on Fallow Seedbed

( percentage )

Year Wheat Oats Barley Rape Flax

r961

L962

l 963

1964

I 965

1966

r967

r 968

1969

L97 0

T97 T

r972

r973

r97 4

I97 5

r97 6

1977

L97 8

1979

69.s7

72.06

7 6.33

77.6s

75.05

7 6.93

80.r4

77.82

67.28

4i.85

53.42

6r.77

67 .86

60.98

66.19

7 2.88

63.55

62.14

52.32

14.72

13.28

9.63

8.92

7.72

5.75

6.59

5.95

6.90

9.04

7 .40

4.85

5 .19

6.65

5.3s

7 .16

6.59

s.44

4.16

8.60

7 .50

7. t8

5.29

6.60

r0. r7

I .60

L0.42

L5.7 5

27.04

25.55

20.69

r6.9r

t7.7r

12.42

tL.24

14 .95

1r.02

10. 68

0.65

0.59

0 .83

1.27

2.tr

L.92

L.7B

r.07

3.10

9. 1r

9.87

8.85

6.1r

9. r8

r 0.46

4.80

9.05

rs.86

24.16

6.46

6 .56

6.03

6.87

I .53

5.23

2 .88

4.73

6 .98

t2.96

3.76

3.85

3 .93

5.47

5 .58

3.92

5.86

5.54

8.68



TA3LE A.8

Distribution of the Five Principal Crops Grown
Saskatchewan on Stubble Seedbed

( percentage )

Year

1961

1962

I 963

1964

I9 65

1966

1967

1968

1969

r970

r97 |

t972

r973

197 4

r97 5

r97 6

r977

t97 8

r97 9

50.91

52.60

54 .01

64 .88

58.40

59.10

65.4r

60. 36

48.s7

18 .87

6.20

42.88

39.68

40.92

39.7s

50.04

46.32

53.29

60.s4

27 .98

28.94

23.95

16.28

r9.69

16.7 4

L2.84

t6.22

2I.23

30.48

40.t1

r6.85

20.57

20,I7

21.69

18.60

16 .00

11.I4

8.32

15.25

15 .03

L7 .36

13.zo

14.89

77.79

17 .99

19. t9

2I.9I

35.70

47 .2L

35.34

34.46

34.39

33.51

29.58

31 .20

26.s3

20.52

IN

Rape

14r

Flax

1 .04

0.78

I .07

r.49

2.82

3 .58

2.63

I .95

4.18

8.00

2.79

2.4r

2.62

2.40

3.r4

0.7 9

3.2s

6.46

6.s3

4.82

2.65

3.62

4. r5

4.20

2 .80

I .13

2.29

4.1r

6.96

3.69

2.52

2.67

2.13

r.92

r .00

3.23

2.58

4.09
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TABLE A.9

Distribution of the Five Principal Crops Grown in
Saskat.cher.ran on Fa11ow Seedbed

( percentage )

----- -- ======= ========= == === == ===========================
Year Wheat Oats Barley Rape Flax

I96I

1962

r 963

1964

r 965

1966

1967

I 968

1969

I 970

r97 L

r972

r973

r97 4

r97 s

L97 6

r977

197 8

197 9

80. s8

85.64

86.92

90. 65

87 .60

88.01

89.04

86.7 3

80.47

5r.47

58.11

69.07

73.49

71.55

74.42

83 .88

7 6.26

7 5.68

72.72

7 ,r8

7 .I5

4.96

2.89

3.81

2.95

2.7 8

3.4r

4.I0

I .50

5 .08

4.28

4.54

4.67

4.20

3.52

3.35

2.4r

2.04

6.20

5 .00

5.50

3 .59

4.66

5 .11

5.20

6 .33

7 .99

16 .86

20.79

15.37

12.21

13. 56

10. t2

7 .84

10.9s

7. 10

s.B3

r.92

0.7 4

0.87

1.26

2.22

2.68

2.38

2.r9

4.39

T3.7I

12.L7

8.24

7 .06

7 .69

9.27

3.94

7 .r3

I3.28

16.57

4.I3

I .48

r.7 5

1.61

1.7t

1.25

0.62

I .34

3 .06

9.46

3.85

3 .05

2.7 r

2.53

I .99

0.82

2.3r

I .53

2.84



TABLE A.1O

Distribution of the Five Principal Crops Grown
Alberta on Stubble Seedbed

( percentage )

Year llheat

I 96r

1962

I 963

1964

1965

1966

1967

19 68

7969

r970

T97 I

r972

1973

r97 4

r97 5

797 6

L977

L97 8

1979

24.68

23.98

25.05

28.94

27 .00

29.6r

26.7 L

28.7 5

20.05

s.66

9.3s

16.67

r4.7 8

13. 51

L2.20

2I.68

I9. t9

20.97

24,22

== ======= === = == = ==
Oats Barley

36.17

37 .08

31. r0

25.4I

26.85

23.39

2T.67

20.32

2L.20

27.92

24.78

2I.26

22.I7

19.40

22.80

17.85

15.23

13. 12

10.48

35.93

35.88

40.7 5

40. I6

38.I2

40.90

45.48

46.93

51.91

59. 1r

58.32

s5 .38

56.7I

60 .33

58. 16

57 .29

56.7 5

50.52

43 .83

1n

r43

I.72

1.54

r.57

3 .30

5.99

3.89

5.51

2.7 3

4.95

6.37

7 .r7

6.22

5 .86

6.1 r

6.27

3 .00

8.36

14.97

20.34

1.51

r.52

r.53

2.IB

2.05

2.21

0.70

L.26

1.88

0 .95

0 .38

0 .46

0.47

0 .65

0.57

0. t9

0.47

0.42

t.r3



TABLE A.11

Distribution of the Five Principal Crops Grown
Alberta on Fallow Seedbed

( percentage )

Year Wheat

r 961

t962

r963

1964

l9 65

1966

1967

I 968

1969

r97 0

T97 T

r972

L973

r97 4

r97 5

r97 6

1977

19 78

r979

60.91

64.20

63.62

68. 88

6s.34

66.60

68.L7

66.54

57.79

32.40

34.18

47 .84

53.35

50.81

43.03

s9.84

53.53

50. 14

50.30

Oats Barley Rape

14.45

13.69

12.20

8.18

8 .98

7.85

6.65

7 .49

7.75

13 .06

9.48

I .43

9.L7

8 .80

9.84

8.23

7 .46

6.33

5.76

I7.58

17.0i

I9. 12

16.25

16.65

17 .23

r 6.35

r9 .19

22.54

29.83

34.64

28.20

22.57

26.09

28.62

23. 11

22.7 3

16.69

13.26

1n

r44

3.11

t.4t

r.97

3. r6

5 .59

5.37

7 .38

3.84

7 .r7

r6.36

18.83

L3.47

t2.64

11.88

14.90

7 .9I

I4.93

25.86

28.37

Flax

3.96

3.69

3 .08

3 .53

3 .43

2.94

1.45

2.94

4.74

I .35

2.87

2.06

2.28

2.42

3.6r

0.91

r .35

0.98

2.30



Year Initial
Price

Average Initial and Fínal Payments and Average
Elevation Charges on Candian l^Iheat Board Grains

in the Prairie Provinces ($/bu.)

196 r

1962

I 963

L964

r965

1966

7967

I 968

1969

I 970

L97 L

L972

r97 3

r97 4

r97 5

797 6

1977

197 8

r979

TABLE A.12

WheaÈ
Elevation

Charge

1.50

I .39

r.43

I .38

1.44

1.43

r .66

1.53

r.53

1.40

I.42

1.77

3.74

3.48

3.70

2.96

2.89

3.40

3.3s

0 .05

0 .06

0.05

0.05

0 .05

0.07

0.08

0.08

0.08

0 .08

0 .08

0.08

0.08

0.15

0. l7

0.20

0 .20

0 .20

0 .20

Final
Price

Initial
Price

0.44

0 .43

0.48

0.38

0 .38

0.46

0. 13

0.00

0.08

0 .20

0.r2

0.46

0.9s

0.80

0.20

0.22

0.22

0.78

I45

Oats
Elevation

Charge

0.s6

0.56

0.55

0.55

0.s6

0.55

0.61

0.58

0 .60

0.55

0.56

0 .66

1.05

1.13

I.14

I . t5

1.15

t.l8
I .34

0 .05

0.05

0 .05

0 .05

0.05

0.06

0.07

0 .07

0 .08

0 .08

0 .08

0.08

0 .08

0.r5

0.I7

0. 18

0. r8

0.lB

0.18

Final-
Price

0.17

o.L2

0 .09

0.18

0 .07

0.24

0.r7

0.00

0 .09

0 .08

0 .08

0 .39

0 .68

0.50

0 .48

0.15

0 .00

0.00



TABLE 4.12 (cont'd)

Average Initial and Final Palrments and Average
Elevation Charges on Canadian hlheat Board Grains

in the Prairie Provinces ($/bu.)

Year

I 960

196I

1962

19 63

L964

1 965

1966

1967

r968

1969

r97 0

T97 I

r97 2

r973

197 4

197 5

r97 6

1977

L97 8

r979

Ini tial
Price

0. B8

0 .90

0.88

0.89

0.88

0.87

0.89

0 .99

0.96

0.8r

0.9r

0.82

0.96

2.t5

2.12

1.88

r.84

1.83

r.84

t.B1

Barley
Elevation

Charge

0 .05

0.05

0.06

0.05

0.05

0.05

0 .07

0 .08

0 .08

0 .08

0 .08

0 .08

0 .08

0.08

0. r5

0.r7

0.20

0.20

0.20

0 .20

Final
Price

r46

0.08

0 .30

0.I8

0.23

0.31

0.33

0 .34

0.04

0.00

0 .02

0 .00

0.00

0.51

0.51

0 .93

0 .65

0 .37

0. r8

0.32



Rapeseed
Year l"lanitoba Sask.& Alta.

Average Price
Received in

1962

1963

1964

r 965

1966

1967

19 68

7969

19 70

197 r

r972

1973

r97 4

I97 5

r97 6

r977

t 978

L97 9

TABLE A.13

of Rapeseed and Flaxseed
the Prairie Provinces
($/bu. )

I .80

r.75

2.50

2.7 0

2.45

2.45

1 .90

1.88

2.40

2.35

2.t5

3. r.0

5.84

7 .07

5.iI

5.82

6 .50

6.25

1.77

I.72

2.47

2.67

2.42

2.42

r .87

I .85

2.37

2.32

2.t2

3.07

5.81

7 .04

5 .08

5.79

6.47

6.22

Flaxseed
Manitoba Sask.& Alta.

r47

3 .30

3 .00

2 .85

2.95

2.69

2.7 0

3 .08

2.84

2.57

2.15

2.00

4.10

9.55

9.s6

6.ss

6.7I

5.00

7 .50

3.26

2.96

2.8r

2.9r

2.65

2.66

3 .04

2 .80

2.53

Z.LI

I .96

4.06

9.5i

9.52

6 .5I

6.7 4

4.96

7 .46



Crop

TABLE A.14

Average Rail Freight Rates
($/bu. )

ManiÈoba via
Thunder Bay

from Carberry

Wheat

OaÈs

BarIey

Rapeseed

Flaxseed

0.096

0.054

0.077

0.088

0.098

Saskatchewan via
Vancouver or Thunder

Bay froro Scott

0.138

0.078

0.i10

0. 123

0. r37

148

Alberta via
Vancouver

from llanna

0. 138

0.078

0.1r0

0.123

0.137



======== = = = = = == === ===
Rail Cost Categories

repair and servicing

property Ëaxes

road maintenance

locomotive fuels

labour related expenses

loss and damages

other expenses

Èotal costs

Rail Cost Categories
Compensatory

TABLE A.I5

Used in Calculating
Rate Index

L97 4 1977
($') ($m)

29.00

2.38

29.2I

15. I0

25.3L

r.47

r44.89

TT736

149

49.56

3 .80

47.79

25.17

49.80

I .68

177.60

J)) .4



Appendix

RESULTS

- r50



TABLE 8.1

Crop Yield Model Results
Manitoba

(bushels per acre)

Intercept
Addi tive

b0

CD

Mult

Adjusted

v (br)

F (b2)

Dr'Il ( b3 )

Dlf2 ( b4 )

El'f 1

Elfz

2
R-

S.E.

Dur-I,Jat

NOB

WHEAT

Stubble Fa1low

2.37
(o.tt)a

0 .20
(o.tr)c

13 .09

r0.37

I .00

0.22
(o.oz)a

-0. i6
(0.02)a

-0.03
(0.02) c

-0.16
(0.08) o

-0 .03
(0.08)ns

0.56

0 .28

2.08

208

OATS

Stubble Fal-low

2.95
(o.oa)a

0. i9
(0.08) D

20.9L

L7 .36

1.00

0.15
(o.oz) a

-0.I2
(0.02 ) 

a

-0.03
(0.01) D

-0. 11
(o.oz) c

-0.06
(0.06)ts

0.52

0.22

r.92

208

3.44
(o.oa)"

0.26
(o.og)a

40.73

3r.29

i.00

0.1I
(0.02)a

-0. l8
(o.oz)a

-0.04
(0.02) D

-0. r8
(0.07)a

i3:3?, ""

0 .60

0.24

1.88

208

r5r

BARLEY
Stubble Fallow

3.66
(o.oo) a

0.32
(o.oz)a

53.6r

43.96

I.00

0 .07
(o.oz)a

-0.r5
(o.oz)a

-0 .03
(0.01) D

-0.I t
(0.06) D

-0.03 ,.(0.0s)'^-

0.s7

0.29

2.04

208

2.77
(o.oa) a

0.29
(0.08) a

2r.29

17 .49

r.00

0. r8
(o.oz)a

-0.16
(0.02)a

-0 .01
(o .02 ) 

ns

-0. r9
(o.oz)a

-0.08..
(0 .07 ) 

..-

0.67

0.23

r .93

208

3.10
(o.oe)a

0.25
(0.07)a

28.39

24.27

r.00

0. l5
(o.oz)a

-0. r4
(0.02)a

-0 .004
(o.ot¡ns

-0.r6
(0.07) D

-0.12 h
(0.06) "

0.59

0.22

r .69

208



TABLE B.l (cont'd)

Crop Yield Mode1 Results
Manitoba

(bushels per acre)

Intercept
Additive

b0

CD

l'lul-t

Ad jus ted

v (br)

F (b2)

Dr'l1 (b3 )

DM2 (b4)

EMl

EM2

R2

S.E.

Dur-l^Jat

NOB

RAPESEED
Stubble

2.4L
(o.r¿)a

0.2L
(0.06) a

13.64

I3 .05

0.07
(o.o¿)D

-0.03.
(0.02) D

-0.02
(o.oI)ns

-0 .003
(0.06)ns

-0.009
(0.05)ns

0.57

o.L2

I .70

LT7

FLAXSEED
Stubble Fallow

L52

2.r5
(0.06) a

0.I8
(0.08) D

10. 28

8.99

1.00

0.07
(o.or )a

-0.14
(0.02)a

0.004
(o.ol)ns

-0.09
(o.oo¡ns

-0.r7
(0.06)a

0.52

0.2 t

r.84

208

2.28
(o.os)a

0.32
(o.oB)a

t 3.51

1i .89

1.00

0.05
(0.01)a

-0. r0
(0.02)a

-0. t7
(0.01)ns

-0 .04
(o .06 )ns

-0. 18
(0.05 )a

0 .51

0. r8

r .99

208



a

b
c
NS

significant at the
sÍgnificant at the
significant aÈ the
noÈ significant at

TABLE B.l (cont'd)

IZ leve1
52 level
l0% leve1
the 102 1eve1.

153



TA3LE 8.2
Crop Yield l"Iode1 Results

SaskaÈchewan
(bushels per acre)

Intercept
Addi tive

Mult

Adjusted

v (br)

F (b2)

Dt'f 1 (b3 )

DM2 (b4)

?
-t(

S.E.

Dur-l,lat

NOB

I^IHEAT

Stubble

2.62
(o.os)a

13.7 6

11.00

I .00

0. r7
(o.l¡)t"

-0 .20
(o.os)c

0.07
(o.tl)ns

o.52

0 .30

I .38

l8

Fallow

3 .00
Q.2Ða

20.L4

17 .70

1.00

0.16
(o.oB)c

-0.20
(0.04)a

0.04
(0.05)ns

0.77

0.15

r.87

18

OATS
Stubble Fallow

L54

3.42
(0.37 ) a

30.53

27 .34

I.00

0.r7
(0.10)ns

-0.19
(o.og)c

0. r0
(o.tt)ns

0.47

0.3 r

r.37

l8

3.78
(0.21)a

43.66

40.53

I.00

0. 15
(0.07) c

-0.24
(0.05)a

0 .07
(0 .06 ) 

ns

0.73

0. 18

1.81

t8



TABLE B.2 (cont'd)

Crop Yield l"todel Results
Saskatchewan

(bushels per acre)

Intercept
Additive

BARLEY
Stubble Fallow

Mult

Adjusted

(br )

(b2 )

3.09
(0.40 )a

2I.87

18.46

1.00

0. r6
(o.ro)ts

-0. r8
(0.09 )c

0.08
(o. ro)ns

0. s6

0.28

r.47

t8

V

F

Dul (b3)

DM2 (b4)

?
K

S.E.

Dur-I.Iat

NOB

3 .33
(o.za)a

27.92

25.38

I .00

0. r9
(0.09)c

-0.23
(o.os)a

0.06
( o .06 )ns

0.77

0.17

1.64

l8

FLAXSEED
Stubble Fallow

I55

2.70
(0.41 )a

r4.85

9.57

1.00

0.02
(0.I2)ns

-0.18
(0. l0)c

-0 .02
( 0 .15 )ns

0.47

0.31

1.76

18

2.86
(0. l9)a

17 .48

13.26

I .00

0.04
(0.08)ns

-0.17
(o .os )a

-0 .03
(0.06)ns

0 .78

0.14

r.93

IB

a
b
c
NS

significant at the I% level
significant, at t}:e 5% level
significant at the l0% level
not significant at the 10% level



TABLE 8.3

Crop Yield l'lodel Results
Alberta

(bushels per acre)

Intercept
Addi tive

Mult

Adjusted

v (b1)

F (b2)

Dlfr (b3)

Dr'f2 ( b4 )

?
t(

S.E.

Dur-I.Jat

NOB

WHEAT
Stubble Fallow

2.03
@.27)a

7 .6r

7 .34

1.00

0.27
(o.oo)a

-0.08
(0.04)c

0.04
( o. o¿ )t"
o.7 6

0.I2

I .89

18

2.59 ^(0.25)'

r3.34

13.7 5

1.00

0.23
(0.07)a

-0.15
(o.o+)a

0 .06
(0.03)c

0.69

0. 10

I.7 T

I8

OATS
Stubble Fallow

3.s5 -(o.tz)'

34.7 6

3r.85

I ¡ LrU

0.1I
(0.04 )D

-0.008
(0 . 04 )ns

-0.03
(0. o+ )ts

0 .52

0.Il

1,.70

l8

156

3.82 ^(0.10)'

45.58

49.74

I.00

0.i0 
^(0.03)'

-0.12 ^(0.02)'

0.04
(o.oz)c

0 .80

0 .06

2.36

I8

BARLEY
Stubble Fallow

3.10 ^(0. i3)'

22.20

19.21

r .00

0.14
(0.03)a

c 3 .3å r""

-0.06 .(0.03)-

0 .85

0.08

2.26

l8

3.35 ^(0.25)'

28.60

27.78

r.00

0.14 ^
(o .07 )-

-0.10 ^(0.03)'

0.02 .o
( 0 .03 )^'-

0 .73

0 .08

r.74

I8



TABLE B.3 (cont'd)

Crop Yield Model Results
Alberta

(bushels per acre)

Intercept
Addi rive

MuIt

Adjusted

V

F

Dl'11

Dl'f2

?
R-

S.E.

Dur-l.iat

NOB

RAPESEED
Stubble Fallow

2.7 6
(0.11)a

15.75

r 0.94

0.05
(0.02 ) 

D

,3:3!,""

-0.18
(0. os )"

0.7 7

0.12

2.48

18

3.r2
(0.06)a

22.6

18.84

0.005
(0.01)ns

0.03 .o(0.03)"-

-0.09
(0.02)a

0 .60

0.07

2.59

I8

FLAXSEED
SÈubble Fallow

157

2.39
(0. r4)a

10.96

9.66

1.00

0.08 .
(0.03)D

i3 .33,""

-0 .03
(0. 05 )ns

0.55

0. r4

2.43

I8

2.76
(o.rr)a

15.73

12.99

1.00

0 .08
(0.03 )c

-0 .04
( 0 .04 )ns

-0 .07
(0.04)c

0.67

0 .11

2.23

18

a
b
c
ns

significant at the
signíficant at the
significant at the
not significant at

1Z level
5% level
l0% level
the 102 level.



Year

TABLE B.4

Compensatory Rate Indexing Results

Total Railway
Cos ts

(L974 base)

19 6I

t962

r963

1964

r965

L966

1967

19 68

r969

L970

T97 L

L972

197 3

r97 4

r97 5

r97 6

r97 7

L97 8

T24.7

126.4

I29.5

131 .7

136.I

I4I.2

r44.5

148.1

I55.2

r59.4

T64.I

L7 4.6

202.I

247 .4

27 0.7

285.5

312.8

338.s

Total Railway
Costs

(1977 base)

Index
(197 4
base )

r39.7

I42.1

r4s.6

r48.7

154.0

159. 9

163 .9

I6B. I

176.3

181.5

L87 .3

r99.3

229.0

280. I

307.5

324.4

355.4

383 .7

158

Index
(r977
base)

I .38

1.41

r.44

r.46

t .51

L.57

t.6r

1 .65

L.73

r.77

1 .82

I .94

2.25

2.7 5

3.0r

3.r7

3.477

3.7 6

Index

( conbined)

r.27

t.23

r.26

L.29

1 .34

r .39

7.42

r.46

r .53

r.57

L.62

r.73

1.98

2.43

2.67

2.81

3 .08

3 .33

1.38

t .41

r.44

r.46

I.5r

r.57

I .61

I .65

r .73

r.77

r.82

r.94

2.25

2.7 5

2.84

2.99

3.08

3 .33



Year Actual
Price

( $ /acre)

TAsLE B.5

Land Price Results
Manitoba

19 61

1962

1963

1964

1965

1966

1967

r968

l9 69

L970

T97 L

r972

L973

197 4

r97 5

r97 6

r977

I978

t97 9

54

55

59

66

75

82

91

97

90

84

83

83

95

t21

r38

16r

172

r98

218

Sinulated Price
under Statutory

Rates
( $ /acre)

55

58

62

66

70

74

8r

84

80

77

80

B4

r02

723

L47

i66

r82

198

221

159

Simulated Price
under Compensatory

Rates
( $ /acre)

55

58

62

65

69

72

79

81

74

70

73

76

92

lIl

r33

149

L62

175

193



Year Actual
Price

( $ /acre )

TABLE 8.6

Land Price Results
Saskatchewan

T 96I

1962

r 963

1964

i965

1966

1967

19 68

1969

r97 0

I97 I

1972

r973

r97 4

L97 5

197 6

1977

r97 8

r97 9

37

40

47

55

66

76

84

86

76

70

69

69

80

r00

130

158

r66

t92

223

Simulated Price
under Statutory

Rates
( $ /acre)

39

43

47

52

s6

62

69

73

73

71

76

81

98

120

145

163

t82

205

233

t60

Simulated Price
under Cornpensatory

Rates
( $ /acre )

39

42

46

50

55

60

67

69

68

64

67

7I

86

105

r27

141

t56

173

I95



Year Actual
Price

( $ /acre)

TA3LE 8.7

Land Price ResulÈs
Alberta

I 96r

1962

I 963

1964

19 6s

1966

1967

I 968

1969

r97 0

I97 L

r97 2

r973

r97 4

I97 5

r97 6

1977

L978

r97 9

51

54

59

66

76

84

94

102

100

95

93

94

r.06

136

166

r83

r90

205

284

Simulated Price
under Statutory

RaÈes
($ /acre)

62

65

68

7T

75

80

86

B8

86

8i

84

87

L04

L27

r56

r80

207

24I

282

l6l

Sinulated Price
under Compensatory

Rat.es
( $ /acre )

61

64

67

69

72

76

82

81

77

68

70

70

83

I01

r22

r38

155

L77

202



IABLE B.B

Projected Simulations of Farm Land Prices
in l,l.anitoba

Year Simulated Prices
under

Statutory Rates
($/acre)

1980

1 981

1982

19 83

1 984

19 85

19 86

I 987

r 988

i 989

19 90

239

265

294

327

366

4r0

46r

519

sB6

663

75L

Simulated Prices
under

Subsidized Rates
( $/acre)

r62

239

264

292

324

360

400

447

499

s59

627

704

Simulated Prices
under

Compensatory Rates
($/acre)

235

256

280

308

340

376

418

466

52r

s84

656



- 
TABLE B.9

Projected Sinulations of Farm Land Prices
in Saskatchewan

Year Sinulated Prices
under

Statutory Rates
( $ /acre¡

1 980

I 98I

I 982

r 983

19 84

19 85

r 986

1987

r988

r 989

r990

242

266

293

324

3sB

397

44L

490

54s

607

676

Sinulated Prices
under

Subsidized Rates
($ /acre)

r63

242

265

291

320

351

386

Simulated Prices
under

Compensatory Rates
( $ /acre)

237

256

277

30r

328

3s9

392

430

473

520

573

435

468

5r5

s67

626



TABLE B.1O

Projected Sinulations of Farm Land
in Alberta

Year Simulated Prices
under

Statutory Rates
( $ /acre)

I 980

I 981

1982

19 83

1 984

1985

I 986

t987

r 988

198 9

19 90

303

327

35s

386

422

462

508

559

616

681

754

Simulated Prices
under

Subsidized Rates
( $ /acre)

Prices

r64

303

326

352

380

4r2

446

485

527

574

626

683

Simulated Prices
under

Compensatory Rates
( $ /acre)

295

311

330

352

377

406

438

474

5r5

56I

613



TA3LE B.I1

Fertilizer Application Rate Model Results
ManiËoba

(pounds per acre)

rntercept -7445.40 -2774.80 -4886.40 -2076.70 -7800.80 -z7Lz.9o(s82.9)a (356.s)a (425.Ða (333.96)a (483.8)a (396.8)a

pcRArN/prF I.47 2.46 9.72 4.84 2.64 3.80(2.8r)ns (1.72)ns (6.05)ns (4.75)ns (3.67)ns (ã.oi)""

TrME 3.80 - I.42 2.49 1.06 3.98 r.39(0.30)a (o.re)a @.zz)a (0.17)a (0.2s)a (0.ão)"

Stubble Fallow Stubble Fallow

WHEAT OATS

AdjusÈed R2

165

F-Ratio

0.91

L.H. S. Mean

S. E.

Dur-Wat

NOB

Þ¡Ltu,¿ r

Stubble Fallow

83.494

0.7 9

36.4r

6 ,50

r.34

r8

32.7 r4

0 .89

17 .68

3.97

I .30

rB

7 r .484

0.70

23.83

4.72

I.4r

l8

zr.3L" I 35.7 5a 26.26a

0.94

I 3.83 35.39 20.58

3.70 5.35 4.39

1.14 1.50 1.38

18 18 t8

0.7 5



TABLE B.tI (cont'd)

Fertilizer Application Rate l'Iode1 Results
lufanitoba

(pounds per acre)

RAPESEED

Intercept -L2567.00
(1296.Ða

PGRAIN/PIF -I.30
(4.53)ns

TIME 6.40
(0.66 )a

Stubble Fallow

==== = = == =========== = = ====== ======

FLAXSEED

Adjusred R2 0.89

-6655.00
(843 .7 ) a

0.05
(2.95)ns

3 .39
(0.43)a

r66

F-Ratio

Stubble

L.H. S. Mean

S .E.

Dur-I.Jat

NOB

-4467 .90
(4s8.3)a

1.52
(1.I7)ns

2.27
(0.23)a

55 .47 a

Fa1low

48.03

9.06

2.04

18

0 .85

-1 606 .90
( l2l. r )a

0 .51
(0.30)ns

0.82
(0.06)a

a significanÈ at the lZ level
b significant aÈ the 5Z 1evel
c significant at the l0Z level
ns not signlficanÈ at the l0% level.

Note: these results are presented with the TIME variable equal
t.o the year in question.

37 .644

24.26

5.89

L.72

l8

0.86 0 .92

52.964

13.12

5.03

0.37

18

97 .7 6a

6.16

I .33

I Ar

18



TASLE B.12

Fertilizer Application Rate Model Results
Saskatchewan

(pounds per acre)

_ __======= ======

I^IHEAT OATS BARLEY

SLubble Fallow Stubble Fallow Stubble Fa11ow

Intercept -72724.00^-21033.50^ -41806.8 _(44s.5)o (z4o .o)a ( 280 .9 )a

PGRAIN/PIF -0.03 0.85 T.52
(2.1s)ns (1.r6)ns fã.gsf"

TrME I .39 0.53 0.92
@.n)a (0. rz)a (0. r4)a

Adjusred R2 0.68

r67

F-Ratio

L.H.S. Mean 13.76

s.E. 4 .96

Dur-l,Iat 0.60

NOB 18

-77 3 .20 -2883 .7
(2r I .11 )a Gro .7 )a

1 .06 0.25
(2.99)ns (3.02)ns

0.40 r.47
(o.rr)a (0.21)a

rg.02a

0.52 0.71

10 .034

7 .35 8.96 s .66

2.67 3.rr 2.33

0.72 0.77 0.75

18 18 18

-97 4.12
(279.Ða

1 .35
( 2 .05 )ns

0.50
(0. r+)a

2r.7ga

0 .42 0.7 4

7 .2ra 25.624

0.4r

13.24 I .55

4.53 3.09

0 .64 0.73

18 l8

6.g3a



TABLE B.12 (cont'd)

Fertilizer Application Rate Model Results
Saska tchewan

(pounds per acre)

RAPESEED

SÈubble

Intercept -4879.90 -
(7 44.I)a

PGRAIN/PIF 0.78 -.(2.58)ns

TIME 2.48
(0.38) a

Fallow

Adjusted R

-27t2.60
(4 r3.8 ) 

a

0.69
( r .44) 

ns

i .38
(0.21)a

168

F-Ratio

Stubbl-e

FLAXSEED

0.80 0.81 0.70 0.77

L.H. S. Mean

s.E.

Dur-WaÈ

NOB

-1 686.40
(271.Ða

0.34
(o .69 ) 

ns

0 .86
(o.t+¡a

a
27.23

Fallow

16.8 i

5.18

I.16

18

-603.90
(83.9 ) 

a

o.20
(0.21)ns

0 .3r
(0.04)a

27.86

a
b
c
ns

a

significant at the
signíffcant at the
signlficant at the
not signlficant at

9.04

2.88

1.81

18

20.894

4.62

2.98

0.41

l8

lZ level
5Z level
l0% level
the l0Z level.

29.oza

2.3r

0.92

0.83

18



TA3LE B.I3

Fertilizer Applicarion Rate Model Results
Al-berta

(pounds per acre)

rnt,ercept -6925.50 -1996.70 -4638.5 -I595.30 -7624.0 -r783.30(62r.9)a (336.5)a G64.7)a (3rr.9)a G64.6)a (378.5)a

pcRArN/prF 3.96 3.47 13.03 6.11 5.19 4.72(3.00)ns (1.62)ns (5.17)ns G.4Ðns (:.4t)ns (2.78)ns

Til"fE 3.53 I.O2 2.36 0.82 3.89 0.91(0.32)a (0.17)a (o.rg)a (0.16)a rc.2qa (o.rg)a

Stubble Fallow Stubble Fallow Stubble Fallow

WHEAT

Adjusted R2 0.88

OATS BARLEY

r69

F-Ratio

L.H. S. Mean

S.E.

Dur-l.Iat

NOB

65.384

0.7L

40. s3

6.92

0.69

l8

2L.494

0.9r

r8.59 25.97

3.75 4.03

0.86 r.09

18 t8

9 I .6ga

0.63

I 5.664

0.94

14.60

3.4s

0.79

l8

L44.874 14.48a

0.61

38 .78

5.13

I .13

18

22.00

4. r8

1.10

I8



TABLE 8.13 (cont'd)

Fertilizer Application Rate Model Results
Alberta

(pounds per acre)

RAPESEED

Stubble

Intercept -13308.00
(12r4.Ða

PGRAIN/PIF 3.18
(4.22)rls

TIME 6 .7 7
(0.62)a

Fallow

Adjusred R2 o.g2

-6560.70
(B3r.s)a

1.84
(2.89)ns

3.34
Q.4Ða

L70

F-Ratio

Stubble

FLAXSEED

L.H.S. Mean

CF

Dur-I{at

NOB

-4958.70
(526.8)a

2.4r
(1.34)ns

2.52
rc.27)a

77.66fr

Fallow

5r.67

8.45

t.49

18

0.86 0.86

-r642.40
( 128.3 ) 

a

0.78
(0.33 )ns

0 .84
(0.07)a

40.694

a
b
c
NS

slgnificant at the
significant at the
slgnfficant aÈ the
not signiffcant at

24.5r

s.79

1.42

l8

5I.514

14.94

5.78

0.37

18

0.92

lZ level
5Z level
I0% level
the 10% level.

95. Iga

6.64

t.4r

I .19

18


