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ÀBSTRÀCT

Most wheat exporting and importing countries have domestic

policies which are designed to stabilize or support farm incomes.

The market is pervaded by state trading and other non-tariff bar-

riers which prevent the world price signals from being passed

through to domestic markets. One such policy is the Crow subsi-

dy. The level and composition of Canadian-agriculÈura1 produc-

tion has been heavily influenced by the statutory Crow's Nest

Pass grain freight rates. The trade effects of a removal of the

Crow suLsidy have not been well researched. This thesis is an

initial experiment in developing the trade modeling capacity to

evaluate the impact of changes in statutory grain freight rates

on Canada's'share of the export wheat market.

The objectives of the thesis are to identify the extent to

r¡hich the statutory grain freight rates have determined Canada's

export wheat market shares and io estimate the impact of changing

Èhe freight rates on Canada's comparative advantage and conseq-

uent trade flows. These objectives are accomplished by estimat-

ing both static and dynamic market share models applied to se-

lected markets during the period 1960-83.

The thesis begins with a brief review of previous studies that

have attenpted to analyze the þistorical evolution of the Crow

and íts irnpact on the Prairie agriculture. This is fotlowed by a

theoretical analysis of the question of diversification via
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freight rate policies. Subsequently, the ltorld wheat market and

the .price variability in that market are considered. The study

then concentrates on the development and specification of the

elasticity of substitution and market share models. The quest,ion

of price responsiveness in import demand functions is analyzed

and a simple procedure to quantify nonprice preferences for Cana-

dian wheat is suggested. Finally, the empirical results of the

study are rePorted and analYzed.

The main proposition emerging from the analysis is that the

statutory grain freight rates have had very 'little or no impact

on Canada's wheat market shares in al¡nost aII the countries sur-

veyed. In addition, substitution of the different compensatory

grain freight rates for the statutory ones will onty have a mar-

ginal impact on Canada's wheat market shares-

:i1.1
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Chapter I

II¡TRODUCTION

1 .1 BÀCKGROT'ITD

Canada's agricultural Èrade is not only vital to the agricul-

tural sector but also to the entire economy. Agricultural ex-

ports in the 1980's have averaged approximately $10 billion per

annum. Àgricultural imports grere valued at approximately $5 bil-

Iion per annum. Canada's agricultural exports' therefore, con-

tribute about $5 billion annually to its balance of trade. Cana-

da is one of the few developed countries that is a net exporter

of agricultural Products

Canada's share in world agricultural exports is approximately

4:5 perqent,. IË has a significant position in world wheat, bar-

fei àáA rápeseed markets, accounting in 1985 for appio*imately

20, 25 and 45 percent of total world exports of these products,

respectively. Over one half of Canada's agricultural exports is

still sold to other developed countries, with the remainder going

to the centrally-planned and less-developed countries.

Grains and oilseeds and their products comprise approximately

75 peicent of Canada's total agricultural exports, with wheat and

wheat ,flour alone generating 50 percent of all revenues from food

and àgricultural exports. World wheat trade ¡more t,han doubled

between 1960 and 1985 (from 45 to over 105 miltion tonnes). The

1-
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real world Price of wheat,

2

however, decl-ined nearly 50 percent

over that period. Àlthough annual wheat market shares have fluc-

tuated, during this time Canada has generally accounted for about

20 percent of world exports. Wheat also plays u "titical 
role in

achieving a food balance in many countries with domestic shortag-

es of staple crops. Over the past 25 years, wheat imports of

Iess-developed and centrally-planned countries have grown rapid-

ly; while those of developed countries have declined.

Most exporting and importing countries have domestic policies

which are designed to stabilize or support .farm incomes. The

market is pervaded by state-trading and other non-tariff barriers

which prevent the world price signals from being passed through

to domestic markets. One such policy is the CroYt subsidy. The

level and composition of Canadian agricultural production have

been heavily influenced by the Crow's Nest Pass - grain freight

rates. In the past, these rates have provided a transporÈation

subsidy to Canadian grain producers and have enc-ouraged the move-

ment of the raw product to an export position. However, these

low freight rates have also resulted in under-investment in grain

transportation facilities and this has constrained export poten-

tial. A solut,ion to Canadats "transportation problem" would un-

doubtedly change both the level and composition of agricultural

exports. This would come about from a shift in wes'-ern Canada's

comparative advantage in grains and oilseeds.vis-a-vis the rest

of the world. These trade effects from a removal of the Crow

subsidy have not been well resé:ãrched. This study is an'initial

experiment in developing the trade modeling capacity to evaluate
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on Cana-the imPact

da's share

of

of

changes in statutory grain freight

the export wheat market.

1.2 OBJECTIVE Àl{D I{ETTIOIþIÐGY

The main objectives of this study are twofold:

To identify the extent to which the statuÈory grain

freight rates have determined Canada's export wheat market

shares.

To estimate the impact of changing the freight rates on

Canada's comparative advantage and åonsequent trade flows.

These objectives wiLl be accomplished by estimating both stat-

i ic and dynamic market share models during the period 1960-83.

The static analysis wilÌ be performed via an elasticity of sub-

stitution model and the dynamic analysis will be provided t¡ithin

the framework of a partial adjustment market share model. These

¡nodels will allow us to isolate the impact of transportation

costs on Canada's wheat market shares in selected countries and

to make market share Projections.

1.3 ORGADIIZÀTION OF MIE STT'DY

The organization of this study is as follows.. In Chapter II a

brief review of previous studies that have attempted to analyze

the historical evolution of "the Crotr" and its inpact on Prairie

agriculÈure is presented. Chapter III develops a theoretical

1.

2.

framework for the analysis of the question of diversification via

freight rate policies. Chapter IV combines a review of the world
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wheat market r¿ith an analysis of the price variability in that

market. Chapter V concentrates on the development and specifica-

tion of Èhe elasticity of substitution and constant market, share

models. Chapter VI contains thá empirical results of the study.

The summary and conclusions are provided in Chapter VII.



Cbapter II

CÀI{AI)ÀI S TRÀIISPORTATION PROBT,E¡.I3 ÀI¡ HISTORICÀL
PERSPECTIl/E

2.1 I¡¡TNCIPUCTION

This study analyzes the impact of changes in statutory grain

freight rates on Canada's share of the export wheat market. The

demand for exports of a particular commodity. from a given coun-

try is determined both by market forces and by institutional fac-

tors. It is the institutional factors that provide the framework

under which the effective demand materializes. One particularly

controversial institutional factor that has influenced Canadian

grain exports vras the Crow's Nest Pass Àgreement-

The objective of this chapter is to survey the relevant stud-

ies shich have attempted to analyze the tristorical evolution of

the Crow and its impact on Prairie agriculture. The econo,mics of

the Crow and the political economy of the freight rate reform are

discussed in sections 2,2 and 2.3 respectively, while the conclu-

sions are presented in section 2.4.

5-



2.2 rI{E ECONOMICS OF II THE CROT{II

In 1897, as part of an agreement between the Dominion of Cana-

da and the Canadian Pacific Railway, the latter agreed to lower

its freight rates on grain and flour moving east-bound to Fort

willíam/Port Arthur (Thunder Bay), and thereafter mainÈain the

lower level, in return for a subsidy of $3.4 nillion to build a

rail line through the Cror¡'s Nest Pass. Àt the same time, the

railway agreed to government regulation of freight rates, thus

completely ending the unrestricted monopoly poner originally won

through the building of the "Nationa1 Dream" .(Harvey, 1980). The

purpose of the Crow's Nest Pass Àgreement was to facilitate the

development of promising mining areas in southern B.C. and to in-
tegrate the areas into the Canadian economy (Cilson, 1982).

Terms of the Àgreement nere suspended under the West Measures

Àct in 1918 and rates were aIÌowed to rise above the "Croer" lev-
eI. I¡ 1925, however, the maximum ratè limit on eastbound grain

and flour was made statutory (gilson , 19821. The statutory
freight rates were referred to as Èhe freight rates for the move-

ment of grain and grain products from various points in western

Canada to ports of export. Those grains eligible Èo be moved by

rail at the statutory rate were called statutory grains (Hatt, êt

al., 1985). According to the Gilson report, prior to the Western

Grain Transportation Àct, over 50 commodities nere moving at the

statutory rate, ranging from wheat to such minor items as sun-

f I-owe-r seed oil. cake meal (cilson, 19821 .
...

The obvious implication of keeping grain

Èheir 1897 leve1 was that they no longer bore

freight rates

any resemblance

at

to

eI.
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actual expenses incurred in moving the product. ÀS early as

1959/61, at the time of the l4acPherson Commission, evidence nas

presented that the rates failed to cover even variable costs,

much less make any contribution to railway overhead. since that

time, of course, costs had risen dramatically with general infla-

tion, so that whatever distortion prevailed then was magnified

many times over. By 1976, it had become clear that the raiLways

nere losing money on shipping statutory grains. In that year'

the Snavely Report found that the railroads had lost $105.5 mil-

Iion on shipping grain in 1974, without any conÈribution to con-

stant costs (Snavely , 1976 t,o 19?91. The Gilson report concluded

that the raitway loss in 1980 was $215 million even after the in-

clusion of the $1?0 rnillion in revenues received from the Federal

Government as branch Iine subsidies and rehabiliLation payrnents.

Àfter the addition of an appropriate contribution to constant

costs, the loss amounted Èo ç2gg million (Gilson, 1982)' Otber

estimates from the Snavely Report as reþorted in Haqvêy. (1980)

show revenue from statutory grains at 38 pelcent of variable

costs in 1g74. (i.e., excluding any contribution to overhead),

32.4 percent in 1977, and 18 percent in 1987. The total railway

revenue requirement for grain transportation at varying rates of
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inflation is illustrated in Figure 2.1.

Figure 2.2 shows the time path of both

fulI cost or compensatory rate in moving

projected to 1991. Beca!¡se of the fixed

rate, inflation in grain transportation

has produced a widening gap between the

the Crow r-a_te and the

grains from 1950 and

nature of the statutory

costs since the 1950's

actual costs of moving
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grains and what producers have paid via the statutory rates. By

1981, shippers of statutory grains paid only about 20 percent of

ttre costs of moving grains and it is projected that they would be

paying less than 10 percent by 1990 if the Crow were left un-

changed (nirf' 1983)-

Thís vast discrepancy between rates paid and costs incurred

has both efficiency and equity implications. The former arise

because of three se¡rarate types of distortionsi (a) between stat-

utory grains versus all other traffic from the viewpoint of the

railroads, (b) between rail versus truclcs . as a means of moving

grain from the farm to collection points, and finalty (c) between

statutory grains and other types of agricultural and processing

activities within the West. Equity issues are involved since

hauling grains below cost is a subsidy that must be covered some-

where in the economy.
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2.2.1 Efficiencv Considerations

The railways have been subjected to an increasing loss of mon-

ey fot each tonne of statutory grains moved. They could not

abandon this Èraf tíc, but they had no incentive to invest in new

facilities and equipment linked to the grain trader o! even to

maintain the existing facilities. The result was that the entire

graín handling and distribution system was in a state of disre-

pair by Èhe early 1970's (Gilson, 1982). The boxcar fleet had

shrunk dramatically, branch lines lrere deteriorating, and train

speeds had to be reduced. The losses lùere mounting year by year

and the situation was becoming unacceptable to the railroadsi to

the Federal Governmenti to the grain producersi and to Èhe na-

tional economy. Indeed, it is alleged that restrictive delÍvery

quotas imposèd by the Canadian l{heat Board stemming from inade-

quate transportation ca[racity resu]ted in lost and deferred grain

sales (ttir'¡, 1993). On-farm storage costs increased as weII,

reaching as high. as $100 million in 1978/79 for wheat alone

(ttirk, 1983). Àccording to the Gilson report lost sales in

1977/TS amounted to $400-600 million and in 19?eh9 to $600 mil-

Iion. Demurrage costs were $20 million in 1978 (Cilson , 1g82r.

Gi1son (1982), too, emphasizes that deferment of sales resulted

in increased storage costs and grain producer'.s incomes nere re-

duced as a result of the inability of the system to handle great-

er volumes. There has also been evidence of distress Ìocaf grain

sales due to large grain surpluse:,-on the Prairies. The¡e,have

oQcurred both because of worldwide excess grain supplies and be-

cause of the. inability of the handling and transport system to
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bo export positionsr ê.9. r

carry-overs of Èhe late 1960's were due to marketing prob-

relating to the International Wheat Àgreement and a Canadian

Board decision to export wheat instead of barley (Lang,

Às a result, there eras an efficiency cost associaÈed with re-

Iying on such a system. In the short run, there was uneconomic

depreciation of capital facilities, outdated technology, unneces-

sary administrative expenses, the opportunity costs of lost grain

sales, additional sÈorage costs, foregone,production on the Prai-

ries with constrained marketing opportunities, and disÈress sales

on the Prairies. In the longer run, there was the very real pos-

-. sibility that if a significant restructuring was not accomplished

soon, Canada's capacity to deliver grain to export markets on a

systematic basis would be severely damaged. This is extrêmely

important due to the fact that Canada's Prairie region is very

dependent on grain production and exports.

Ttre inef f iciencies yrent beyond the railway system itself . For

instance, all grain movement requires some combination of trucks

and rail transport. with the latter subsidized, there lras an in-

centive to use it intensively and to economize on the former.

More grain was moved by rail as opposed to trucks than htas so-

cially optimal and too many ccllection points are maintained as a

result. These collection points are, in effect, small Prairie

towns. This particular feature has been a key element in the op-

position to change (Norrie, 1983).
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The third type of efficiency consideration, which is central

in the freight rate discussions, stems from the fact that freight

rates below cost also imply grain prices at the farm gate that

are higher than t,hey otherwise would be. This follows from the

recognition that Canadian farmers are effectively price-takers

for most of their output- If t,hey are to sell internationally'

atl costs of getting the grain to market must be borne internally

and very little, if ãDY, can be shifted forward to consuming na-

tions. Local grain prices are thus equal to world prices less

transport and handling charges. If the cost'of shipping grain by

rail to the export point is subsidized, a smaller deduction need

be made at the point of farm delivery, meaning that farmers nor-

rnally receive a higher price for their products than they would

if they paid the fuIl shipping charges. However, this may not be

the caSe every year, âS, for example, there were diStress grain

sales in 1972/zB and -1g78hg (Carter, et aI. , 1984 ) '
Àrtificially high farn-gate prices raise two types of effi-

ciency considerations. First, inflated returns rnaintain some

farmland in production that would otherwise be uneconomic- fhis

is corroborated in alt of the existing studies on the subject

(Harvey, 1980, 1981 ; Fields and ttraf t, 1981 ; Norrie, 1983 ) . Es-

timates of the extent of uneconomic farmland 
. 
left in production

vary somewhat due to different rnethodologies, data bases, refer-

ence years, and eStinat,es Of the Size of the "Crow gap" (Harvey,

1980), but the numbers are typically rather- small, reflecting the

Iimited"alternative use for most Prairie land.
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The second distortion (Harvey, 19gO; Gilson, 1g82; Kirk, 1983;

Davey and Kirk, 1984) between primary and processing activities

is the efficiency consideration that has received the most atten-

tion. The argument is that industries such as feedlots and meat

packing would seem to be naturally located in the f{est. It takes

several pounds of grain to produce one pound of beefr Porkr oE

poultry. Thus, even if meat products are more expensive to ship

per unit, it should still be cheaper to feed the anirnals close to

where the grain is produced. If the rates for shipping the input

are artifically low, however, while those on the finished prod-

ucts are unregulaÈed, this advantage may be offset. The result

is a sub-optimal location for Canada's feedlots, hog farms, and

meat packing industries and fewer industrial jobs in the t{est

than economic calculations suggesÈ. The argument was extended to

the oilseed crushing industry as neII.

Most analysts have found that there is, indeedi a distortion

of this type, and that it is probably guite significant' Har-

vey's (1980) estimates suggested a 3 to 6 percent expansion in

the short run for hog and beef production following removal of

the Crow subsidy. In the long run' expansions of 12 to 14 per-

cent nere suggested. Harvey (1980) found a significant positive

effect on such secondary industries as rapeseed crushing, meat

processing, meat transport, and feed processing as well, although

he cautioned thaÈ the numbers were "approximate". Assuming an

increase in the grain ,rate ;f rom 21 cents/cwt. to 77 cents/crt-',

Arcus (1977) found that gross revenue from livestock production

would increase by $100.1 rnillion or 7.7 percent. He also esti-
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mated that, given the above increase, the farm gate price of ra-

peseed would decrease and therefore reduce production by 4.4 per-

cent and gross producer revenue by $17.8 million. À more recent

study of the rapeseed industry (Furtan, êt âI., 1g7g) examined

the effect of changing grain rates as well as the Japanese import

tariff on Canadian production and processing., Following an in-

crease in the grain rates to ç8.32/tonne' they found that rape-

seed prices in Canada would decrease by $3.50/tonne (1.1 per-

cent), Canadian rapeseed crush would increase by 131260 tonnes (S

percent) oil exports from Canada would increase by 5,450 tonnes'

and Canadian meal consumption would increase by 5r740 tonnes.

GiIson (1982) sumnarized the economic studies underlying his

report as indicating, t'...ã positive potential of indeterminate

size tor the western livestock industry" and a possibiliÈy of

further expansion of canola crushing. Thus, it is probably safe

to assume that statutory grain rates were responsible for some

disËortion in the location of feedlots, meat-packing plants, and

canola-crushing plants

2.2.2 Esuitv Coneiderations

Equity concerns arise because providing an economic service at

a price that is less than the opportunity costs of the resources

involved means that some groups are being subsidi zed, presumably,

at someone else's expense. Equity is normally thought of as in-

volving relfare comparisons among, i,ndividuals and certainly there

is an important element of thiè in the Cros debate. The nature

of the transfers involved, however, has meant that the equity
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guestion has come to be cast as a sectoral and even a regional

issue as well. It is this latter development', in fact, that has

generated the intensive political debate that appears to have re-

duced any chance for meaningful reform (Norrie' 1983).

Clear1y, tteight rates below cost mean Èhat the return per

acre to producing statutory grains is highqr than it would be in

an undistorted situation. In other wordsr western farmers pro-

ducing grain for export receive a subsidy. The exact magnitude

of this transfer, honever, depends on the size of the Crow gap

and the price sensitivity of the expor.t demand for Canadian

grains. Àn important offsetting factor is the "cost" of a dete-

riorating transportation system and foregone' production and

-. sales. On the benefit side, Àrcus (1977) put the additional rev-

enuè from wheat sales at nearly $200 milIion, or 12'8 percent of

gross sales. The subsidies on other export grains and by-prod-

ucts and the losses caused by an inef f icient trans_Port,ation net-

work must also be taken into account to get Lhe total direct im-

pact of the policYo '. ,' 
' 

'
This transfer is not restricted to export grains alone, how-

ever. Because nearly Èwo-thirds of Prairie grain producÈion is

traditionally sold off the Prairies, the local ¡narket tends to be

a residual or price-taking market. Hence, prices of statutory

grains sold locally normatly reflect the farm-gate prices of

grain sold for export. This means that the prices of all statu-

tory grains, and not just tho,se which are moved.,off the Prairies,

are higher due Èo the Crow. The estimate of'the éize of the Crow

benefit is thus better calculated as the subsidy received on all
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gtaín production in the West, rather than just on that grain des-

tined for export. On this basis, Harvey (1980) estimated that

1g7g transf er to grain producers lras f rom $338 million to $439

rni11ion, depending on whether grain traffié without the crow

would pay a rate that would cover variable costs or to make some

contribution to overhead. Arcus (1977) put the figure for one

year earlier at $341 million or g.g percent of the total rev-

enues. Another study blz the IBI Group cited in Wilson and Tyr-

chniewicz (1980) estimaÈed that in 197? the Crow benefit htas be-

tween ç241 million and $459 miIlion, depending on whether the

rateS nere increaSed to the cOmpensatory level r or to a level

sinilar to other traffic. Norrie and Percy (1983) put the loss

in income to agricultural landowners from rernoving the Crow sub-

sidy at 9.2 percent under a "best guess" short-run scenario, and

at 5.8 percent once all adjustrnents had been made. By any calcu-

lation, then, the income gains are clearfy significant under the

Crow.

The form this transfer takes can be

Iong-run, general equilibrium context. Artificially low freight

rates increase the expected return per bushel of grain, which

tends to keep more land, labor, and capital in agriculture than

would be the case otherwise. If all these factors were fixed in

supply to the region, their returns would be buoyed up above what

they would be otherwise. Over a sufficiently long Period of

time, lowever, the stocks of capital-and labor adjust to elimi-

nate this dif ferential. Thusr- the 'onIy sustainable income gains

from the Crow rates are presumably capitalized into land prices'

seen most clearlY in a
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It is, therefore, the current landowners who are the prime bene-

ficiaries of the crow subsidy, and who would consequent)-y lose

the most from its abolition. On the other hand, if the freight

rate distortion keeps the number of farms artificially high, and

if it indirectly keeps a number of branch lines in operation that

would be otherwise abandoned, it thereby creates a greater demand

for the products and services of merchants of Prairie towns' The

end of the crow means the end of this excess demand, and', since

these assets have no alternative use, this means a capital loss

for these individuals.

If these tno groups are the nain beneficiaries from the Crow

rate structure, who are the losers? Society as a whole bears the

efficiency losses detailed above. Railway profits are lower than

they would be oÈherwise, since the railways receive no direct

compensation for losses incurred under this policy (we are not

yet considering the provisions of BitI C-155, by which the Feder-

al Government pays some $658.6 million per year in perpetuity to

the two national railways). Canadian Pacific Railway sharehold-

ers receive lower dividends as a result, and these would in turn

be reflected in a lower price for the stock. tower Canadian Na-

tionaÌ Railway profits presumably mean larger claims on, or

smaller contributions to, public sector genera.I revenues in some

long-run sense, so there is an element of redistribution from

Canadian taxpayers generally to western grain growers'

It is often alleged that industrial users_, of sestern grains

such as Iivestock, feedlots' and canola crushers'are disadvan-

taged by the rate distortion (Harvey, 1980i Wilson and Tyrchniew-
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ícz, 1980; GiIson , 1982; Kirk, 1983; Tyrchniewicz, 1984). Feed-

graín prices within t,he West are higher than natural conditions

would dictate by some portion, or perhaps by all, of the Crow

benefit. This means that locaIly-based producers have higher

input costs and end up with }ower profits, since they face

unregulat_ed freight rates on their onn products and operate in a

highly competitive market where they cannot pass these forward.

Over timer âs the wedge between rates increases, this reduces

processing nargins of these indusÈries and hence their otherwise

natural incentives to exPand.

Finally, the Crow has promoted the production of statutory

grain on the Prairies at the expense of other crops. Às a conse-

quence of the Crow, farm-gate prices of statutory grains have

generaLly been higher in relation to the prices of non-statutory

crops, which must bear the full costs of transportation. As a

result, Prairie farmers have less incént,ive to diversify their.:' .

crop mix. Moreover,' the existing disincenÈive to crop diversifi-

cation will increase over time in the absence of Crow reform

(Gilson, 19821.

2.3 tl¡E POLITICÀr, ECONOI,IY OF 'I.I¡E PREIGET RATE REFORH

Às an exercise .in the political economy of regional policymak-

ing, the Crow debate is even more interesting. To illustrate

this, we will evaluat.e what is cont,ained in the Gilson report

with respect to the economic fact,ors surnmarized above. The ulti-

mate legislation (BiIl C-155) will be discussed on these same

terms. Finally, the merits of HaII's recently published report

will be presented.

i;ìill
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2.3.1 The GiIson Report and the t{eetern Grain Transportation
Act

In February 1982, the Federal Government announced its inten-

tion to rectify once and for aII the serious situation that was

developing in grain transportation. Dr. J. Clayton Gilson ltas

commissioned to find an acceptable means of implementing a nevr

grain freight rate structure. His report Ìras igsued in June 1982
'

and formed the basis for the Federal Government transportation

proposals of February 1 983.

The heart of the Gilson report was in Chapter V where a "com-

prehensive solution" was outlined. The'pro..drlt." followed in

arriving at the reconmendations can be outlined briefly. first,

a base year (ttre 1981/82 crop year) and a reference volume of

statutory grain shipments (30.4 million tonnes) were selected.

Then the totaL costs of moving this amount of grain and the rev-

enue that this would generate under the existing Crow rates ttere

calculated, with the difference between the two being term€d the

"Gross nailway Revenue Shortf all. " This f igure ($641.'.1, mi'llion).,''-'
''. : . :

would become an obligation in perpetuity of the'Federal,: Gov-ern-

ment to Èhe [{est. Contrary to what is sometimes asserted, there

r." no attempt to overturn an 8S-year ol-d concession to western

farmersi quite the contrary, in fact. The Gilson report assumes

without question that this group is entítled to receive, forever,

a basic subsidy equal to the 1981/82 value of the transfer.

Under Gilson's recommendation, the Federal Government's finan-

cial ob,ligation in support of grain movement would, however' ex-

tend beyond this basic payment in three rrays. First, Ottawa
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wo;Id share in any cost increase after the base year--a further

subsidy to cover railway cost increases beyond the base year lev-

el would be added to the $644.1 million mentioned above. This

meant that for the first time since 1897 western farmers would

have to cover part of the rising costs of shipping grain out of

the region. In this sense, the, federal announcement of February

1982 and Èhe Gilson report would have put an end to the Crow, ôt

Ieast if that term is taken to mean that western farmers would be

forever protected against rising nominal freight rates on grain.

The second feature was a transitional measure called an "Agricul-
tural Adjustnent Shortfall." This was a payment over and above

the reference amount of $641.1 miLlion, justified on the grounds

that it was virtually impossible to devise a scheme of direct

compensation for those identifiably affected by the rate changes.

Disbursements under the Gilson proposals nere to be made on an.''.'.
acreage basis, meaning that those who grew rioft-statutory grain

could not be easily excluded from sharing in the $641.1 million

compensation. The adjustment paymena r"" ina""á.U to offset this

"dilution" effect, although only on a tetnporary basis. It was to

begin with the 1983/84 crop year and be phased out by lggg/g}.

The third and final element nas that the capital program, wherein

Ottawa purchases hopper cars and contributes to railway upgrad-

ing, Yras to continue

Thus far, only the amount of the Federal Government subsidy

has been dealt nith. À further question, and it has turned out

to be a most controversial onè, is how these payments rould be

made. Two polar cases can be distinguished. Under one, Èhe en-
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tire amount would be paid directly to the railroads, with freight

rates left at their current level. In the other polar case, it

would be paid entirely to the producers. À discussion on the

pros and cons of the two alternatives follows in the next sec-

tion. GiIson, however, reconmended a compromise between these

tno extremes. He suggested thaÈ the entire subsidy be given to

the railroads in 1982/83. It would then gradually be partitioned

between them and shippers untiL 1989/90, when the split would be

19 percent for the railroads and 81 percent for the farmers.

Gilson effectively accepted the second of .Èhe two polar views

noted above, but maintained the advisability of some payments to

the railrOads, preSurnably for "Ieverage" purposes. He appeared

to have been persuaded by the arguments detailing the costs of

the intersectoral distortions due to outdated freight rates, and

his proposal sould have certainly gone a long way towards cor-

recting t,hem.

However, the Western Grain Transportation Àc! (¡iff C-155)

which was tabled and amended in May 1 983 and was passed by the

Federal Government in November 1983, changed the original inten-

tions of the governmenÈ and the Gilson report reconmendations.

Specifically, the government changed the method of payment recom-

mendation. Beginning with the 1983/84 crop year, the entire Crow

benef it îras to be paid each year to the railways. this nas in

c-ontrast to the 50-50 split proposed by the Minister just three

monÈhs earlier, the 19 percent railway share GiIson recommended'

and the 100 percent grant to the shippers that economic efficien-

cy calls for. Under BiIl C-155, there was to be no major, one-
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time corrective adjustment of statutory grain freight rates or an

associated economic distribution. This feature of the Act, taken

by itself, will perpetuate existing anomalies in crop mixes,

acreage decisions and industrial locations. Whatever chance

there might have been to make a major impact on any of these ap-

pears to have been sacrificed for short-run political gain. l

The other critical issue was the Hay in which the legislation

assigned the burden of future increases in transporation costs.

Effective in the 1983/84 crop year, shippers were to be responsi-

b1e for ttre first three percentage points of'any increase in an-

nual railway costs until the 1985/86 crop year when their share

would rise to the first six points, sith the government in each

-, instance making up the remainder. In addition, any shipment be-

yond the 31.1 million tonne ceiling would pay the fulI charges as

set out in a Canadian Transport Commission aFproved rate sched-

u1e. The actual rate would be a blend of subsidized and full

cost rates in this ever-It,. À þrôvision in the ÀcÈ put a cap on

any rate increases, however, by stipulating that average statuto-

ry f r,eight rates paid by shippers in each calendar year could

never exceed a defined percentage of the weighted selling price

as measured by the in-store asking price at principal part of ex-

port, of a "basket" of six grains (BiII 'C-155) .

I K. Macmillan (1983): "Most observers agree, and the Government
has ad.mitted, that it was political pressure exerted by !h9prairie Wheai pools and Èhe Quebec agricultural groups which
forced this 'about face' in policyr" p. 2.
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among others, nominal freight
first time in nearly 100 years at

Às Yre noÈed above, how-

and imaginative solution

have deteriorated into a

face of vested interest

the beginning of Èhe crop year 1983/84.

ever, what once looked like a decisive

to a long-standing probJ.em appears to

hesit,ant and confused retreat in the

groups.

2.3.2 lthc HaII RePort

Because of the complexity of issues considered in the Western

Grain Transportation Àct and the wide range of divergent views in

the consultations and debate, Parliament accepted the Gilson rec-

ommendation thaÈ the nen Act be subject to a comprehensive review

in 1985/86, when all nedium term outcomes could be more accurate-

Iy measured and evaluated. Although Parliament legislated that

paymênts of the benefit should be made directly to the railways,

in the face of conflicting views and arguments, it required that

a Còrnmittee of Inquiry be appointed to make reconmendations as to

Èhe method of paying the benefit "that would be most conducive to

the development of agriculture in Canada, and to Èhe improvement

of the grain transportation system to serve the interests of

western agriculture and the nation as a whole" (HaI}, êt al.,

198s).

The Committee of Inquiry headed by Judge Hatl was appointed in

Àpri1 1984 and released its report in March 1985. The report

recommended that the Crow benefit be paid directly to the produc-

ers as opposed to the railroads. This recommendation ñâY, effec-
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tively, be the key to the long-standing problem. However, the

Grain Transportation Agency (1986) has found sone shortcomings in

eíther a "pay the railways" or "pay the producer" option.

It may be argued that paying the entire amount of the benefit

directly to the railroads, although farmers now pay over 20 per-

cent of the cost, has left freight rates at their fixed level.

Each year the railway companies would receive whatever.revenue

the statutory rates generated, plus a $658.6 million base subsi-

ðy2 paynent plus the incremental- costs. This has made grain

traffic compensatory again, providing the incentive to maintain

and upgrade railway facilities that has been so desperately need-

ed. This plan had considerable appeal to some sestern grain

-, growers. They would still receive a subsidy, but one that has

all the appearances of being given to the railways. They aLso

argued that this would give Ottawa maximum "Ieverage" over the

' railway companies with respect to enforcing compliance on infra-

structure,proposals, an understandable position for a region that

has always viewed railroads as adversaries. Much simpler admin-

istration was cited as a further virture of this option (f¡atl, €t

al., 1985).

Àccording to t,his option, shippers paid the old Crow rate plus

some predetermined share of future cost increases. Thus while

their toÈal transporation outlays rose, the amount they paid per

tonne would remain forever belor¡ full cost by the extent of the

base subsidy. That grain prices at the farm gate would be perma-

also called the "Crow Benefit" is not all pa-
year when shipping volumes are low.

2 rhis base
yable in

subsidy
a drought
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this amount iLlustrates the problems with thisnentlY higher bY

proposal. It would Ieave intact the intersecÈoral distortions

that caused much concern in the first place; only the railway's

under-investment would be corrected.

The Hatl recommendation, whereby the subsidy would be paid en-

tire).y to the producers, would correct distortions ídentified

eárlier. Rates would be adjusted upwards until they reached the

compensatory level, with grain prices on the Prairíes faIIíng

correspondingly. For the reference year 1981/82, farmers would

receive a payment from Ottawa which would compensate them exactly

for the lower net returns, and this would continue in perpetuiÈy.

Àfter that, returns would depend on the movements in grain prices

i relative to their share of incremental transport costs, the situ-

ation faced by other shippers. A lower íntra-reqional grain

price would correct the distortions among crops and sectors and

beÈween_tiansporation modes för grain (raiI versus trucking in-

aùstries)_, , ?nd gènerate additional ef f iciency gains. The rail-

roads,iould receive compensatory raÈes, and presumably would find

it pro-fitable to maintain and expand rail faciLities. Economi-

cally,speaking, therefore, Judge HaII's solution to the payment

problem would be an optimal one and can lead to economic ration-

ality in the region and ultimately in the country.
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2.4 CONCLUSTONS

The original purpose of

tural growth in the West,

pose n'ell. By the early

curred by the railways due

produced severe strain in

System.

A brief review of the literaÈure dealing with the impact of

the Crow problern on western agriculture suggests the following:
(a) the Crow irnpact on the Prairies has meant.a doninance of , and

dependence onr production of statutory grains for export at the

expense of other crops with a concomitant 1oss of economic output

', f,rom lower levels of grain processing and livestock productiôn;

and (b) an inadequate transportation system has led to restric-

tive delivery guotas, higher storage costs, and less than poten-

tial grain production, thereby reducing totll income from grain

as well as income from associated activities.

The major beneficiaries of the Crow rate have been agricultur-

aI land olrners and those with assets in farm service sectors and

centers. The main costs have been the economic inefficiencies

that are or will be a consequence of the distortion. Society as

aiwhole has borne.these costs in the f irst instance, wit'h the uI-

timate incidence depending on how t,he extra output foregone would

have been allocated.

The political sensitivity on Ëhe rnatterr,,,,h9*"t.t, stems f rom

the fact Èhat capitaL and labor adjust to interregional earnings

differentials. The West has fewer and less profitable feeding

the Crow rate vtas Lo foster agricul-

and for many years it served this pur-

1960's, however' mounting losses in-

to the fixed nature of the rate, had

the grain handling and transportation
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operations, meat packing plants, and canola-crushing firms than

it would have under an undistorted freight rate structure. The

"cost" of the policy is in terms of a smaller and less industri-

aLízeð western economy rather than real factor rewards, since in

this sector these are largely set by the outside world.

western Canada needs diversification of its industrial base to

reduce its dependence on a narrow range of grains and minerals

that are subject to cyclical variations in demand. The issue,

however, is whether or not freight rate changes would bring about

dramatic changes in the region's industrial structure. This and

other related questions will be the topic of the next chapter.



ChapÈer III
CåI{ADAI S IÍRÀNSPORTÀTION PROBI.EM: À :I}IEORETICÀI,

PERSPECTIT/E

3.1 IITTRODUCTION

Many individuals and farm groups argue that railway pricing

somehow interferes with the economic development of the l{est.

The popular belief is that the discriminatory. aspect of the rail-

Iray rate structure fosters continued dependence on traditional

western industries and interferes with possible industrial diver-

sification (Brown, 1925i Adams-Webber, 1983). There is some cau-

sality here, but it is complex. It is not only the railway rate

structure that determines the industrial structure of a region

but also the cost and market structure of the industries that de-

termines their ability to pay for transportation and, hence, the

structure of railway pricing. , This long-st,anding concern about

railway rate structures and economic development merits further

discussion and it is examined in this chapter.

The organization of this chapter is as follows: section 3.2

introduces the social goals of the Crow and freight rate discrim-

ination and provides the theoretiqal framework for the analysis;

the question of diversification via freight rate policies is tak-
.:

en up in section 3.3; and the conclusions are presented in sec-

Èion 3.4.

29
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3.2 SOCIÀL GOAIS OF THE CROW ÀND FREIGHT RÀTE DISCRII,ÍINÀTION

Both GiIson (1982) and lyrchniewicz (1984), argue that the

Crow rate structure appeared to have worked effectively from its

inception until the late 1950's. However, not much has been said

about the reasoning behind this observation. We now attempt to

justify why this has been the case

The Crow rate structure (which lras one forn of commodity price

discrimination) permitted low-value grains to travef at relative-

Iy low rates, while higher rates were charged for other crops'

Iivestock, processed agricultural products and manufactured com-

modities. This structure satisfied important sociaL goals. Lo¡t-

er rates on grains produced in the glest enabled western producers

to compete with alternative sources of supply closer to the large

eastern markets and thus assisted their development. SirniIarIy,

Iower rates supported farm incomes at a level that encouraged

people to undertake the risks and hardships of settling the west-

ern and southsestern Lands. If the supply of agricultural pro-

duction factors had been fixed in the short run, rate increases

would have been pushed back to producers, reducing their incomei

this, in turn, would have had the long-run effect of slowing down

the development of these areas. ÀIthough this rate structure

tended to turn the terms of trade against the v¡estern farmers by

encouraging low prices for grain exports and high prices for

their manufactured imports, its net effect was to encourage the

development of the West.

The Crow rate structure that met these social goals nas also

in the long-run, profit-maximizing int,erest of the railroads.
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Because of their rapid expansion of capacity, the railroads de-

veloped a cost structure characterized by high fixed costs rela-

tive to variable costs. This meant that where competitive pres-

sures prevailed, rail rates tended to be pushed down to variable

costs. where few competitive pressures existed, rail rates tend-

ed to rise considerably above average total costs.

Bulk commodities ïere subject to considerable competitive

pressure because of nater competition, alternative sources of

supply, and the high proportion of freight costs in the final

goods price, which ensured that a rate increase would be reflect-

ed in the price. These commodities had a highly elastic demand

for rail service; any rate change would have led to a more than

proportional change in traffic. On the other hand, DO other

means of transport was as weII suited as railways for carrying

high-va1ue manufactured goods, , and the small proportion of

freight cosÈs in their final prices ensured that rate increases

have a relati.vely ïnSignif icant ef fect on demand (Heaver and NeI-

son, 19771. Hence, these commodities had an inelastic demand for

rail servicesi any rate change nould have led to a less than

proportional change in traffic.

In view of their cost structure and the nature of the demand

for their services on the part of low-value bulk commodities and

high-value ma¡ufactured products, the railroads would have

evolved a value-of-service rate structure in any event. Thus,

the form - of commodity price discrimination that encouraged the

development of the West also maximized the railroads' profits.3

3 this observation wiII be rigorously proved in section 3'2'3'
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aLízed these pricing policies while

er of the railroads in other areas.
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Àgreement simply institution-
restraining the monopoly povr-

3,2.1 Frcíqht Rates and Producer Incomee

Freight rates determine the differ-ence between the market

price of a given commodity and the farmer's received price.

Hence , a general increase in freight rates has much the same ef-

fect as the imposition of a tax on a specific commodity, reducing

the farmer's received price by the amount, of. the rate increase.

In the short run, when the supply of agricultural commodities is

fixed, the farmer has no choice but to absorb any rate increases.

-, Farm íncomes faII and railroad revenues rise by the same amount

of the rate change.

The inpact of rate increases on farm incomes can be séen in

Figure 3.1, which shows the supply and demand curves of a commod-

ity such as wheat. The short-run supply curve drawn !s perfectly

inelastici the demand curves are drawn to be quite elastic' At

the initial equílibrium, QO bushels of wheat are produced and

sold at a price pO per bushel. Suppose that railroads increase

the rates on wheat. The market demand curve DD does not change,

but so long as railroads are the only source of transport, the

producers' derived demand curve D'D' falls by the amount of' the

rate increase to D"D". The received price falls from P; to P,'

,t and th_e f armer's revenue or income f alls .bl the shaded area '
I rtictr also represents the increase . in the iai'Irpads' revenues.

For the large portions of the West and southwest that lack
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the expected out-

Once producers have a chance to react to changes in received

income, the impacÈ of rate increases becomes less predictable.

In general, the more elastic the demand curve relative to the

supply curve, the mor-e will the rate increases tend to be pushed

back to producers. Moreover, the more elastic are both the de-

mand and the supply curves, the more will ouÈput be reduced in

response to rate increases. Thus, in a situation characterized

by an elastic demand curver ân inelastic .short run supply curve,

and an elastic long-run supply curve, rate increases would ini-

tially be pushed back to producers who would then curtail produc-

tion in response to the reductions in their incomes or would seek

aLternatives which have a lower proportion of freighÈ costs rela-

tive to the final price of the goods.

It is likely that these demand and supp1y,. curves characterÍzed

western agricultural and raw materials naúhêts at the turn of the

century. Since western agricultural products and raw materials

erere conpeting with alternative sources of suppl'y, the demand

curves for these western commodities were quite elastic. Simi-

lar}y, the short run supply curves of these commodities lÍere

quite inelastic,. since production decisions _ are difficult to

change in the short run. Consequenl}y, rate increases on agri-

cultural commodities and raw materials would have curtailed the

develgprnent. of the West b¡ redueing producer¡' ingom-.s. ÀIÈhough

the need for low fféight rates to maintain wesÈern agricultural

and raw materials producers' incomes at a sufficiently high level



35

to encourage the development of the West was never explicitly

stated, it r¡as a real, if not implicit' consideration in the

mainÈenance of low freight rates on agricultural products and ravr

mater ials .

The statement that value should play an important part in de-

ternining rates also implies that rates should be high on high-

value commodities. Since the demand for high-value manufactured

goods was typically inelastic, these high rates tended to be

pushed forward to the consumers. Thus, the rate structure led to
transfers between income groups as well as between different com-

modity groups. If not subsidized in the sense that they failed

to cover the incremental costs associated with their transport,

the low-value goods tended to make smaller contributions to over-

head than high-va1ue goods. Moreover, through the rate differen-
tia1s, the western producers of agricultural commodities and ratr

materials tended to receive income transfers from the consumers

of manufactured goods. Of course, to some extent these ltere one

and the same, since the producers who could ship their goods out

cheaply nere also the consumers who had to pay high rates ôn

their purchases of manufactured goods.. However, it seems unlike-
Iy that the balance nas complete. Not every consumer in the lfest

was also a produce.r. Moreover, most of the consumption and pro-

duction of manufactured goods Èook place in the eastern sections

of the country. Hence, to a large extent, the cross subsidiza-

tion was between regions and between income groups. The_ railroad
rate structure was effectively used as a tax and subsidy to.-re-

distribute income to stimulate the development of the l{est.
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Thus, during the initial period of regulation up to the 1950's,

the interests of the railroads and of the western producers coin-

cided. The rate structure that maximized the railroad profits

was also the rate structure that maintained producers' incomes at

a sufficiently high level to encourage the development of the

Ftest. This proposition is rigorously proved below.

3.2.2 profit Haxinization rith Frciqht Rste Discrir¡ination

Railways have to contend with two types of competition. One

type is that presented by other modes of Èransportation for high-

er vaLued freight--€.9., trucksi the other is market competition

for bulk commodities; i.e., competition in Èhe market for the

product à.rried which lirnits the abiliÈy of the commodity to bear

transportation charges. The latter may induce the railroad to

accept Special rates aS long aS they cgverr oF more than covert

variable costs.

r.ike:all lother businesses, the railroads must.earn enough to-

taL revenuè to cover total expenses, including remuneration for

capital costs. If they do not, they will go bankrupt or will

have to be subsidized by the government (that is, by the taxpay-

ers). It is a sÈrongly argued proposition in economics that the

most ef f icient use of a nation's economic resou.rces requires that

the price set for each good and service be egual to the cost of

producing an additional unit of the goods and services (ttre mar-
.

ginal cost) in question. When the marginal cost is lower than

the average costr âs is the case when railroads have substantial

unused capacity, either the railroads must abandon marginal cost

pricing or the government must cover some of Ëhe fixed costs.
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Transportation rate structures have long contained elements of

what is called "value-of-service" pricing which also refers to

charging "what the traffic can bear." In effect' this system

sets freight rates according to the shipper's anð,/or receiver' s

ability and willingness to bear the transportation cost' It is'

after all, in the railroad's interest that the shipment take

place. If the receiver can easily turn to local supplies' then

he will resist absorbing increased transportation rates' If the

distant supplier has to conÈend with a rigid cost structure' then

he will be unable to bear high transportation rates' Thus' the

joint effect of the demand for, and suppry of, the products

shipped will determine the cost and quantity shipped and who

bears the cost of transportation' On the whole, higher-Priced

comrnodities are charged higher freight rates. For instancer â9-

ricultural products--excluding statutory grain and grain prod-

ucts--paid 1.82 cents per ton-miIe in 1980i mining products' 2'17

cents i f orest products , 3 .34 cents; and manuf actured a¡'rd 
' 
rniôcel-

Ianeous products, 4.14 cents (ctc , 19821'

3.2.3ÍtrcFreiqhtRateDiacrininationModel
The analysis of discriminatorY

application of the MR=MC rule, but

opposite to ttre application of the

In the latter, Plant marginal cost

tain the monopoly rnarginal cost,

,"*r"n,r.. In price diScrimination, submárke! marginal revenue

curves are aggregated to obtain the monopoly narginal revenue' to

which marginal cost is equated.

pricing is a straightforward

in a sense it' is diametricatlY

rule to multi-Plant monoPo1Y'

curves are aggregated to ob-

which is equated .to marginal
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sales between the two markets (markets for

*unríu"tured goods and for agricultural goods) is the basic prob-

lem encountered by the price-discriminating monopolist, i.e., in

our particular case, by the freight-rate-discrirninating rail-

roads. Suppose that the railroads have somehow correctly allo-

cated the sale of q units of transportation service. Next, SUP-

pose that they decide to expand output and sales to q+1 units.

In which market should the additional unit be sold? The answer

should be obvious: Èhe additional unit should be sold so as to

increase total revenue by the greatest possible amount. This

will occur, of course, if the unit is sold in the market with the

higher marginal revenue corresponding to the prior allocation of

the q units.
Generalizing, the total output to be sold should be allocated

between,the two markets in such a nay that marginal revenue is

the same in both rnarkets. If marginal revenue ltere higher in

;áit¿t':1--manufactured goods--than in market 2--agticultural

goods--for example, the railroads could augment their profits by

shifting some units from market 2 to market 1. Maximum profit is

obÈained only when marginal revenue is the same in both markets.

This argument establishes Èhe basis of a.llocating a given vol-

ume of sales betw.een two markets. It also perrnits an easy expla-

nation of the fundamental market condition required for profit-

able and meaningful freight rate discrimination.

¡ssum" that the demand for the transportation service is in

inverse form and maY be written as:

p = f(q) f'(q) < o (3.1)



where p and q denote price and quantity

tively. Thus, totaL revenue is:

pq = qf(q)

and marginal revenue is:

¡ß=+3I= f(q) +qf'(q)
dq
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of the service, respec-

(3.2)

(3.3)

Price elasticity of demand is defined as:

.dqolDDrE---. r-=--: r-E-J^ (3.4)"--¡; A--?¡-õ- î--qFGt
Now, factor p=f(q) from the right-hand side of expression (3.3)'

obtaining:

r.rR=P (t.Éu-) 3.s)

Substituting from (3.4) into (3.5) yields the folloi¡ing expres-

sion:

MR=p (3.6)

must be the same in each market.As previously shown, MR

If Ê nere also the same in each market, P would necessarily be

the same. In this case, the two submarkets would be indistingui-

shable since aIl revenue-connected magnitudes are the same. Con-

sequently, profitable freight rate discrimination requires that

the elasticiÈy of demand differ between the two markets.

The first problem confronting a freight-rate-discriminating

railway is the allocation of a given level of transportation ser-

ú 
*)
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vice betwee_n,its markets. The second problem is determining the

optimal level of sales and, therefore, the level of freight rates

in each of the submarkets. For this calculation, cost data are

requi red '
In Figure 3.2, AC and MC represent the (aggregate) unit and

marginal cost of producing the monopolized transportation ser-

vice. DtDt' and DzDz' are the Submarket demand curves for manu-

factured and agricultural goods, respectively, and MRt and MR,

are the corresponding marginal revenue curves. Àggregating the

two marginal revenue curves, the railway marginal revenue curve

l,{R is obtained. Next, invoking the MC=lvfR rule, the prof it-maxim-

izing output is Oõ units. The marginal revenue associated with

The market allocation rule, previously determined, requires

that marginal revenue be the same in each submarket' Thus' OQl

uniÈs are sold in market 1 and oq2 units in market 2 1091 +oQZ

=oã) . Furthermore, given the submarket demand curves, the

freight rate in each submarket is determined. A rate of ePl per

ton-mile is charged in the rnarket for manufactured products and a

rate of oP2 per ton-mile is charged in the market for agricultur-

aI commodities.
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At any given output, it is apparent that demand is more elas-

tic in market 2 than in market 1. Using this information in con-

junction with the results above brings out an interesting, albeit

rather obvious, point: the more elastic the submarket demand,

the lower equilibrium price in t,he submarket. This proposition

MR=P (' *)

is easily Proved.

First, recaIl t,hat marginal

Next, since marginal revenue

have

RI=ffi2

where subscripts denote the market.

expression (3.7), we obtain:

î ( t) ="(' ä)

revenue may always be written as:

(3.6)

must be equal 'in both marketsr w€

(3.7)

Using expression (3.6) in

Since the market for transportation services for agricultural

commodities is characterized by the higher price elasticity of

demand¡ i.ê. ¡ since Ez)Êr r then:

Using inequality (3.9) in expression (3.8), the equality between

the left- and right-hand sides requires that Pr >Pz . This com-

pletes, our proof of the. proposition that the hrghe,f ,jreight rate

is charged in the market which the demand for transportation ser-

vices is less elastic and the lower freight rate is charged in

(3.8)

(3.e)
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f or transportat ion services i's
t,he

more

market in which the demand

elast ic .

A detailed review of the specific problems with the crow rates

was Presented in ChaPter 2' It is beYond disPute that theY are

uneconomic. rt is arso welr-recognized that they cause a rack of

incentive both for railways and producers to rationalize the sys-

tem. The fact that something must be done is universally recog-

nized. As discussed previously, it is often alleged that indus-

t.rial users of western agricultural commodities such as Iivestock

feeders, and canola crushers are disadvantaged by the rate dis-

tort,ion (Harvey, 1980t GiIson, 1g82t WiIson and Tyrchniewicz,

1980; Tyrchniewicz, 1984) ' As a corrective policy to remove ex-

isting anomalies in crop mixes and industrial locations I a one-

tirne increase in statutory grain freight rates to cover full

costs has been suggested'

This proposition fits in weII with the traditional western

concerns that the railway freight rates might discriminate

against and interfere with efficient diversification and expan-

sion of industry. These concerns, however, do not appear Èo be

warranted.4 An important feature of the ability of the railways

to discriminate is that it works two ways' The freedom to in-

4 The irnplications of two comprehensivg,"tY9l:",!y,,1:L: Ross' et
aI. \lgls) and
son (1977J lrere
rate differences
trolling factor
Prairies or not.

l¿ps-e""ociäteJ- (1976) cited in-Heaver and Nel-
Uã"ically negative to the idea that freight

"ãã-aiicriminãtion 
have actually been tl" con-

in- ttrãit"t industrial plants locate in the
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crease prices is also the freedom to reduce prices for traffic

unable to bear higher rates. À profit-oriented firm has an in-

centive to }ower rates to enable Ìow-valued traffic to move as

long as it covers variable costs. À gr".l deal of western traf-

t.ic, particularly grains, fits into this category of traffic una-

ble to bear high freight charges. The flexibility of discrimina-

tory pricing and the profit-orientation of railways have

facilitated the growth of western Canada. This flexibility of

discriminatory pricing and the profit-orientation of railways

have implications for rate structure as well as rate levels'

Railway pricing has a discriminatory rate structure, but the key

issue is whether or not it would systematically distort efficient

economic development. The logic, outlined briefly as follows'

suggests otherwise (waters II, 1983)'

Railway pricing is expected to be consistent with efficient

economic development and industrial diversification' The more

^Á i¡¿trrcrr' it èan affOrd tO pay fOrprofitable is an industrY, the more :

transportaÈion. So long as railways are free to practise value-

of-service pricing, the efficient location of industry is in the

railways, best interest. The selling price of a product is de-

Èermined in the final market. Ttre lower the cost of production'

the greater the potential profit and Èhe grea.ter share of this

potential profit that the railways coútd- capture via discrirnina-

tory pricing. If processing ran materials at the site instead of

at the market nere more efficient, then more money could,be made

hauling processed goods rather than raw naterials' rf there ïere

no difference , a value-of-service rate structure wOuld have a
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.,.''¡sstEâl effect on location (which is not necessarily the same as

equal rates or markups, since there could be weight gain or loss

in processing raw materials and different transport costs could

be involved).

The desire for industrial diversification and increased pro-

cessing and manufacturing can be different from an efficient aI-

location of resources, i.e., political and social aspirations can

differ from economic efficiency. The free reign of value-of-ser-

vice pricing will not be consistent with these goals. It is

Iikely t,hat many people fail to appreciate that the conflict be-

Èween railway discriminatory pricing and industrial development

objectives is not a guestion of economic efficiency but is a con-

^, f.lict between economic and social-political goals. This is not

to dovrngrade the social objectives. But it is relevant to the

question of the desirability of using freight rate policies as a

mechanísm of achieving noneconomic goal.s' especially since the

pricing system of value-of-service is consistent with economic

efficiency
There are two grounds for questioning the use of freight' rate

policies. The first is thatr âs mentioned, freight rates gener-

ally constitute only a small portion of the total delivered cosÈs

of higher-valued processed or manufactured goods. The efficacy

of freight rates in promoting their development is questionabte-

Even a high degree of interference with freight rates could be

insuf f icient to achieve the desired developmental ef fects.t The

pursuit of noneconomic industrial developments is mosÈ effective-

Iy achieved by direct government assistance raÈher than via indi-
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rect and uncertain measures such as freight rate policy. The

second grounds for questioning freight rate policies for economic

development goals concern the costs of interfering with an effi-

cient pricing system. Not only are there the direct inefficien-

cies induced by causing freight rates to be uneconomic, there are

the potentially high costs of interfering with the managerial in-

centives for efficiency in a value-of-service pricing system.

This is a potentiatly serious cost.

3.4 CONCÍ,USIONS ¡ '

The single most important conclusion emerging from the previ-

ous analysis is that railway pricing in western Canada has worked

effectively. This is reflected in two ways. First, the railway

rate structure has been effectively used as a tax and a subsidy

to redistribute income. Second, the structure that has encour-

aged the devetop*.nt of the West has also been in the long-run,

profit-maxirnizing interest of the railways

À second general conclusion of this chapter is that although

there is some causality bet.ween railway pricinE and the economic

development and industrial diversification of the.West, it is not

the only railway structure that determines the industriã1 struc-

ture of a region but also the cost and market. structure of the

industries that determínes ',heir ability to pay f or transporta-

tion and, hence, the structure of a value-of-service rate system.

It was argued that the workings of the railway rate structure are

broadly consistent with the efficient allocation of resources,

including promoting efficient industrial development of the West.
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' Finally, it is important to note that t'he performance of the

Canadian grain handting system is of fundamental importance to

nestern Canada. Despite aIl the interest in potentiat industrial

diversification of western Canada, this does not alter Canada's

comparative advantage in grain production. With growing world

populations, there are good prospects for increased canadian

grain exports. Whatever other industrial options are available

to nestern Canada, grain production' especially for export, will

continue to be a major economic base. The Level of economic ac-

tivity in this traditional economic base, of ' western Canada wilI

be influenced significantly by the efficiency of and prices and

service conditions in grain transportation. It will also be in-

fluenced by the structure and variability of the world grain mar-

ket. rhis aspect will be addressed in the next chapter.



ChaPter IV

II]IIE STRUCTT'RE A¡TD VÀRIÀBILITY OF TTTE WORTJ' 9IHE,ÀT
T,TARKET

¡.1 IITTRODUCTION

Annual variations in the price of wheat are mainly due to

fluctuations in trade which, in turn, depend in large part on

changes in production. Five of the largest'exporters which to-

gether account for over 80 percent of world exports are the U.S.,

Canada, Australia, Argentina, and France. Their current exports

''. are more than twice their domestic consumption. The principal

market, therefore, in which the price of wheat is determined is

the international market. For wheat, then, understanding wofld

trade behaviour is essential to analyzing the nature of price

variability. This chapter combines a review of Èhe structure of

the world wheat market with an analysis of the price variability

in that market.

The organization of the chapter is as follows¡ the market

structure of net exporters and how the pattern of trade has

changed over the past 25 years will be examined in section 4'2;

an overview of the market structure and change in centraÌIy

planned, less-developed, and developed market economies wiIl be

made in section 4.3i the sources of variability in the world

wheat market are discussed in section 4.4¡ and the conclusions
l

are presented in section 4.5-

48
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4.2 lnIE MÀRKET STRUCrIRE OF l{ET EXPORTERS

Wheatr âs the major traded food grain, plays a critical role

in making the food balance in many countries with domestic short-

ages of staple crops. It is also a major alricultural export of

the developed world, especialty tfre U.S., Canada, Àustralia and

the European conmunity. In 1983' exports of Canadian grains and

oilseeds and their products accounted for 73 percent of total

agrifood exports, with wheat and wheat flour alone generating 50

percent of aII receipts from food and agriculturaÌ exports (War-

Iuy, 1985). In crop year 1984/85, world Lrade in wheat rlas esti-

mated to be 104.4 million metric tons, compared to only 45 mil-

lion metric tons in 1960/61 (Iwc, 1960-1985).

Table 4.1 presents the market shares of major exporting coun-

tries and importing regions. The export side of the world wheat

market, unlike the import side, is highly concentrated. Over the

Iast 25 years, world exports have come principally from five

countries: the U.S., Canada, Àustralia, France and Argentina'

ÀIthough annual market shares have fluctuated, during this time

canada has generally accounted for about 20 percent of world ex-

ports; the U.S. , 40 percent; Àustralia, 12 percenti and Àrgenti-

nôr 4 percent. France's export share increased from an average

of 5 to 13 percent over the same period. Together, the five

countries controlled on average 82 percent of world wheat exports

in 1960/61 and 90 percent in 1984/85
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Table 4.1

wheat Exporter Market shares f.ot selected Years

==================================================================1s6O/61 1 s6s/70 1 e7e/80 1984/85

Percent

Canada 22 17 16 17

United States 41 29 42 37

Ã"rtiãri" 1s 14 1s 1s

;;;;;ti;" 2 4 4 7's
France 3 10 11 13'5
=====================E============================================

source: computed from Iwc, worl.d wheat statistics (1960-85).

1l .3

Table 4.2 presents the market shares of importers and uses the

broad import groups of the centrally-planned, Iess-develOped

countries. This table suggests that developed country imports

have been declining relative to those in the less-developed and

centrally-Planned countries.

Brazil, Japan, Poland, china and the ussR accounted for about

45 percent of world net import,s in 1984/85, and this compares to

only 30 percent in 1960/61. The USSR and china are not only im-

portant importers of wheat but they are also large producers'

The USSR tended to be a net exporter untiL 1972; when a domestic

policy shift occurred. The Soviet Union decided to rely more on

irnported grain for feed to maintain domestic meat production'

China , BrazíL, Japan and Poland have been consistent net import-

ers. ÀII of these countries have state trading agencies which
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separated norld prices

(schmitz, et a1. , 1 981 )
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domestic policies which have generally

from domestic consumer and producer prices

Table 4.2

Wheat Importer Market Shares for Selected Years

= ==== = = = == === = = = == = == = == = = ==== ==== = = == == ==== = = ======== = ==== == = ====
1960/71 196e/70 197e/80 1e84/85

percent

Less Developed Countries 41
Centrally Planned Countries 19
Developed Countries

46
21 ,

33

52
33
15

50
38
1240

4.4 IIORLD ÍIHEAT PRICE VÀRIÀBILITY

The experience of the early 1970 's demonstrated that the na-

ture of the Iinkage between domestic grain markets through inter-

national trade is an essentiaL factor in international price

variability. Blandford (1983) has suggested that price variabil-

ity in the international grain market is largely the product of

quantitative variability in domestic markeÈs.

The impact of domestic production fluctuatio'ns on world price

and trade varies depending in which countries they originate.

That is, the impact will depend on the size of the country in

world trade and the nature of transmission of domestic production

variability into trade variabitity. In each country, domestic
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policies and trade restrictions wilt determine the relationships

between production, trade and the responsiveness of the import

demand (export supply) to world price- The trade response of

each country, in turn, depends upon the trade responses of all

other importers and exporters in the world market (and the domes-

tic policies affecting these responses). Price variability wiIl

also depend upon the underlying supply and demand conditions

(elasticities) in each countrY.

Most importing and exporting countries have domestic policies

which are designed to stabilize or support farm incomes. The

market is pervaded by state-trading and other non-tariff barriers

which prevent the world market price signals from being passed

through to domestic markets. The less the response of inport de-

mand/export supply to world prices, the more market adjustments

are borne by the remaining price-sensitive market participants.

The greater the incidence of trade restrictions, the lower the

trade price elasticities of world demand and supply. The lower

the elasticities, the more disproportionately large the price

Swrngs tn response to small variations in supply and demand,

i.e., the greater the price variability.s

To quote GaIe Johnson:

The agricultural policies of the industrialized coun-
tries are increasiñgly caught up in a vicious circle:
they aII contribute-tõ the ðollaþse of world prices and
at the same tirne they are all condemned Èo protect
themselves from the effects of low world prices in an
ever uncompromising manner (Johnson, 1973).

s See Fisher (1981) for a rigorous proof of these propositions'
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variability of wheat prices in perspective, nominal

ices of world wheat for selected years are presented

3. The nominal world price (U.S. Gulf port hard win-

was approximately 125 percent higher in 1984/85 than

but in real terms it declined nearly 50 percent'

Table 4.3

World glheat Prices f or Selected years(a)

Nominal 62
154

s3
91

171
113

152
80

I
¡

ReaI
== = = = === == ==== ======== = = == = ====== == == = == ==============
(a) Annual averages. Nominal price for_U.S. hard winter no' 2,

f.o.b. c"íi-fi;;¿. ReaI pri.e-calculated as nominal price
deflated by irorld consumár price index, 1975=100.

sources: Iwc, world wheat statistics (1960-85); IMF,
Intårnational Statistics Yearbook, 1984'

The structure of international markets exacerbates the problem

of price stability for Canadian wheat farmers' Farm-gate prices

in Canada are a close reflection of the international price ' af-

ter taking into account the transportation costs to export mar-

kets. Table 4.4 indicates that the farm-gate prices on the Prai-

ries became more volatile in the 1964-80 period than in the

immediate postwar period. They now vary from year !o year by

some 25 percent, on average, whereas for many years after the

Second World War they varied by only 15 percent' There is an ex-

planation for this increased volatility that goes beyond the va-

!ii.:::1i:.ì:..i:i.ls
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garieSofvreatherandcropfailures.Theincreasingintervention

by governments of major wheat exporting and importing countries'

in their agricurturar sectors is making the equiribrating process

betweenworlddemandandsupplyincreasinglydifficult.
Table 4 -4

VolatilityinFarm_GateWheatPricesonthePrairies
1 926-80

=====================================--.============================Averaqe Variation in Wheat Prices &|

-!'-'-2-t-?:-:---:----1i::-:1------------1?ei:ie----
Manitoba 34'6 14'1 ' 

' 
23'8

Saskatchenan 37 '2 15 ' 1 24 '7
ÀIberta 37 '2 15 ' 4 24 '5
= = ==== = ==== = = = = = = = === = === = ===== === = ===== ==== ====== ===--=== == = == = = = =

Source:EconomicCouncilofCanada,WesternTransition,l9S4.

Itisnotonlypricesthatfluctuateicostsdotoo.Thiscan
resultintemporarysgueezesonnetincomeoreveninbankrupt-
cies.Inrecentyears'severalfactorshavecontributedtocost
increases. Land prices have risen substantially over the past

decadeandmany.farmersoperateunderahighdebt-to-equityratio
(r,oyns and Carter, 1984). This in combination with relatively

highinterestrates'constitutesaburdenforPrairiefarmers.
Therecentlydecreedincreaseinthefreightrateforstatutory
grain, which was discussed in Chapter II ' wiIl further increase

the squeeze on net farm incomes'

In summary, income instabilitY

causes. Because sheat Prices' in

income Position of weLl over half

for Prairie farmers has manY

particular, determine the net

of the Prairie farmers' wheat
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Ieast 50 pecent of the income insta-

Canada, 1 984) -

at

of

ll .:l
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4.5 coNcLusroNs

Important structural change has taken place in the world wheat

market over the past 25 years. There haS been a marked shift in

importer trade shares aYray from developed country importers to-

ward centrally-planned and less developed countries' The export-

er market shares have also changed, primarily due to the expand-

ing role of the European community. several policy shifts and

adjustments in trade behaviour have also occurred over this peri-

od. Many of these changes have resulted in increases in price

variability in the world wheat market'

It is against this background that increases in grain freight

rates have been decreed for canadian farmers. The main question

which this research has sought to ansner is whether or not these

increases wiII irnpact on canada's share of the export wheat mar-

ket. To analyze potential effects of nelt rates requires a model

which includes two main exporters of wheat, i.e., canada and the

U.S. The nature of the model is the subject of the next chapter'



ChaPÈer V

EjIPORT DEI{ÀITD FOR CÀI*IN)IÀN T{HEÀT

'5.1 IIWRODUCTION
',,t,1,'.'r The estimated model to be used to examine the impact of chang-
.i...

*r in statutory grain freight rates on Canada's share of the ex-
....''..

Fort wheat market is the elasticity of substitution modeL. This
. ;.',

.èhapter discusses the key issues in the development and specifi-

éation of the model. The question of price responsiveness in ex-
....''

Fort demand functions wiII be analyzed within the basic framework

.*f this model. Although the validity of its underlying assump-
:

rtions has been the target of criticism, it will be argued here
...'.. :

ttrat those assumptions are reasonable for this particular case

Study. It will be shown that Canada's market share will remain

çonstant except as price ratios vary.
.:.I The analysis of the export demand for Canadian wheat wiII be

extended to include an additional element affecting price re-

sponse, time. The basic framework under which this objective

,rrill be accomplished is a simple partial adjustment model, which

takes into account the fact that only a fractión of the desired

ìquantity adjustment derived f rom a price change may take place in

:the current period and that the short-run and long-run price re-
sponses may be different.

-s6
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FinaIly, "nonprice" preferences in the importing and exporting

countries have been argued to play an important role explaining

actual trade flows. À simple procedure developed by Ginsburg and

Stern (1965) will be suggested to evaluate the magnitude of these

preferences for Canadian vis-a-vis U.S. wheat exports to interna-

tional markets. The results from the actual estimation wi11,

however, be presented in the next chapter.

The organization of the chapter is as follows: the theoreti-

ca1 foundation of the model will be presented in section 5.2¡ the

validity of the constant share norm will .be established in sec-

tion 5.3; the partial adjustment market share model wilL be dis-

cussed in section 5.4; the procedure to estimate "nonprice" pref-

erences wiII be presented in section 5.5; the interpretation of

the results will be addressed in section 5.6; and finally, the

conclusions will be highlighted in section 5.7.

5.2 TTIEORETICÀI, FOI'I¡DÀTION OF ITIE ELÀSTICITT OF SUESTITTITION
I.ÍODEL

defined with respect to

curve with the assumPtion

hetd constant.6 This situ-

as an importer's indiffer-

Iine, and À"8" as its fi-

The elasticiÈy of substitution is

movement along a single indifference

that alI other relevant quantities are

ation is shown in Figure 5.1, with II

ence curve, À'B' as its original price

na} price Iine:

6 rhis
Stern

section
(1970),

is largely based
and Richardson

on Morrissett
(1972, 1973) .

(1953), Leamer and
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Ftgure 5. t

the Elastlcity of Subs!tturlon Along a Single lndlfference Curve

The elasticity of substitution may be estimated by:

^ _ 
a(Ql/Q2)

" Qr/Qz
^(PrlPz)-TE =

oQr'/oQz' - oQl"/0Q2" oA"/oB" - oA'/oBrw (s.1)

where Qr and

to some third
Qz are exports from

market and Pr and P2

two competing suppLy sources

are their respective prices.
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The value of o wiII, in general, depend on the particular in-

difference curve and on the value of Pt/Pz. To propose an em-

pirical definition, it is necessary to specify the conditions un-

der which o depends on the ratio Pt/Pz alone. The proper re-

quirement is that the slope of the indifference curve depend on

er/ez and not on any scale factor. This, however, depends on the

shape of the underlying utility function. It is weII known from

neoclassical demand theory that tinear homogeneous functions and

their monotonic transformations have this property. To put it in

another wây, the income elasticities of . the two goods must be

equal so that this condition is satisfied.

Às noted above, the elasticity of substitution cannot be de-

fined unless a further assumption regarding alI other relevant

goods is made: the proportional response of Qr and Qz to changes

in the levels of all other goods must also be equal. This as-

sumption coupled with the previous assumption is, in general,

very restrictive, in the sense that commodities 1 and 2 must have

demand functions that relate between themselves in a very partic-

ular way in order to satisfy the above two conditions. In simple

wOrds, the two commoditieS must be "very Similar" but nOt "too

similarr" up to the point of being considered perfect substitutes

in demand. For if commodities 1 and 2 are perfect substitutes,

the importing country would purchase only the lower priced one'

in which case o = - æ ' except for the effect of the shortiterm

disturbances and price uncertainties. Knowing this, there would

be no real need to estimate it. On the other hand, if the two

commodities are very different, it is highly unlikely--except for



a coincidence--bhat their demand functions

ceding assumptions.
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wilL satisfy rhe pre-

Elasticity of substitution studies in international trade

have, in general, postulated a log-Iinear demand relationship be-

tween two countries' relative exports and their relative prices:

l"e (Qt/Qj) = ßo + ßij log (P./Pj) * " (s.2)

where Q stands for quantity exported I P f,or prices, and i and j

denote country i and country j. The coefficient ß ij is the con-

stant, elasticity of substitution and indicates the percent of

change in the ratio A¡/Ai when there is 1 percent change in the

rati o Pi/Pi . This can be easily seen by taking the partial de-

rivatives of Equation (5.2) which yields:

^ 
âloc(Qi/Qj)

oij =@q4j- (s.3)

Classical studies applying the elasticity of substitution in

international trade include those of Tinbergen (1946)' Chang

(1948), polak (1950), Morgan and Corlett (1951), MacDougall

(1951, 1952), Zelder (1958), and Ginsburg (1969). Since the ear-

Iy 1950's lttorrissett (1953)], the elasticitY of substitution

model has been the target of criticism for the stringent con-
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uniquely relate the

Hicksian theoretical concept with its estimates from market data.

Regardless of those criticisrns, the elasticity of substitution

model is stiIl popular in empirical work in international trade.

In addition, recent research seems to indicate that the early

criticisms are not so damaging as eras initially believed' I n

particular, Richardson (1972) has found that "each of the con-

straints on individual demand functions required for the validity

of Equation (S.2) are remarkably consistent with results from two

broad sets of observations on manufactured' exports." He con-

cludes, ',the concept of the elasticity of substitution may thus

be in fact unexpectedlY robust. "

The main assumption underlying Equation ß'Z) is that the im-

porting country has a we1l-behaved indifference map. In vier¡,

hor¡ever, of the well-known conceptual difficulties involved in

such community indifference maps, it may be more fruitful to ex-

amine the elasticity of substitution in the framework of conven-

tional demand analYsis-

Consider the following demand equations, which can be thought

novr as export demand functions, and where all terms have been de-

fined before, except Pn which is the general price level in the

importing country of commodities other than i and i, including

perhaps competing imports and Y which is money income in this

count ry:

Q, = f(Pr' Pj' Pn' Y) and

Q, = s(-Pr, Pj, Pn, Y)

(s.4)
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For purposes of simplification,

approximations to (5.a) :

orc.c0,
Q* = Æ- ^ P. J p t y Y and-rljn

Iet us assume constant elasticitY

(s. s)

ß* ß, ß
Q. = BP, ' P. J p n
JTJN

where the 0's and ß's

tive variables. Let us

refer to the

rewrite (5.5)
elasticities of

by dividing Qi

ß
Yy

the respec-

by Qj:

Qt=o
a:B

p.ot - ßi
1

P.
J

The elasticity of substitution may

holding other prices P and money

to Equation (5.6) , çi/Qj wiII be

only if the exponents of the Price

(s. 6)

now be convenientlY defined

income Y constant. According

functionally dependent on Pí/P)

variables are equal:

o -B
Ptn
n

0 -3
YY Y

o = ct, - ß. = ß . - a.l-l-JJ

or

0,*c.=3.rJt

¡.rn = dlPtl 
=

dq

+3.
J

f(q) + qf'(q)

that the sum of

the same for each

the direct

commodity.

(5. 7)

and cross elas-

This is quite
Equation (5.7) asserts

ticities of demand be
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similar to the symmetry conditions discussed before in connection

with the utility analysis, and the same conditions holds. com-

Qi must be quite similar but not too sirnilar'

it is evident from Equation (5.6) that there are

P., and Y, that do not appear in the regression

This is justifiable onlY when:

modities Q1 and

In addition,

tvro var iables '
equation (5.2).

cr
n

=ß and c =ßvy
(s.8)

to other

commodi-

two com-

they are

that is, when the cross-price elasticities with respect

goods are comparable and the income elasticities of each

Èy are also comParable. This implies roughlY that the

modities be alike in aII economic respects except Èhat

not perfect substitutes.

In this chapter, we are interested in specifying a regression

model to measure the elasticity of substitution between a t'hird

country wheat imports from two different sources' More specifi-

cally, our typical estimated equation wiII be of the form of

(5.2), where Q1 and Q¡ will refer to a third country imports of

wheat from Canada and the United States. Àlthou9h, one can hard-

Iy argue that wheat from Canada is not very similar to wheat from

the U.S., the following question arises rapidly: Àren't they

,,too similar" in the eyes of the importer' so as to make the es-

timation of the elasticity of substitution between them unneces-

sary? This is clearly an empirical question and no amount of

',logical', diScuSSiOn can ever ansYter it. Yet SOme remarksr are

possible and those point to the conclusion that wheats from dif-

ferent sources are not perfect substitutes'
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Not aII wheat exporting countries are able to produce the

same qualities of a particular wheat (intercambio Limited'

1985) Hence, certain quaJ.ities are associated--in the eyes

of the importers--with specific exporting countries. For

example, the Canadian wheat is usually regarded as being

of high qua1itY.

Importers may have preferences for more reliable exporterS

vis-a-vis those transitory ones, regardless of the fact

that the quality of the wheat from alternative sources

might be quite similar. ' '

Àn analysis of the past trends in wheat imports from dif-

ferent sources indicate that a temporary or moderate in-

crease of one exporter's price does not usually resul-t in

the extinction of that exporter's market share, âs would

be the case if importers îrere totally indifferent regard-

ing the wheat from different sources. sirnilarly, when the

export price of a particular wheaÈ exported from a given

source has fallen relative to the price of a similar wheat

from different sources, the eheaper wheat does not absorb

aII the market for that commodity. This situation raises

the interesting question of import loyalty in world wheat

markets (wilson, €t aI., 1986) ttrat r¡iII be exPlored in

the next chaPter -

4. The payment conditions required by different exporting

countries may differ considerably and this may help to

differentiate wheat from different sources in the eyes of

the importing agency, even though from the consumerrs

point of view the wheats might be undistinguishable.

2.

3.
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political reasons might differentiate the wheat from dif-

ferent Sources in the eyes of importing agency. For exam-

p}e, wheat imports from the U.S. are most likely not con-

sidered by some importing countries' e'9" Iran and

Nicaragua, as perfect substitutes for Canadian wheat' even

though from the consumer's point of view they may be'

In conclusion, the empirical evidence seems to suggest that

wheats from different sources are not regarded by importing coun-

tries as perfect substitutes. strict quaJ.ity differences explain

only part of this observation, whereas institutional and politi-

cal factorsr w€ believe, explain the most'

How well the parameters of the import demand functions (5'5)

sat,isfy conditions (5.7) and (5.8) is an empirical question and

some authors have suggested that empirical tests of those condi-

tions should be performed before estimating equations Iike (5'2)'

Thus,Leamerandstern(1970)suggestaregressionoftheform:

fogQi/Qj) = 30 +tl log t, *ßZ log P. +ß, log Pr, + ßO log Y + u (5.9)

where the validity of conditions (5.7) could be examined by test-

ing whetherßr =-ß2 andß3 =ß¿ = 0 for (5.8). Although this proce-

dure has an intuitive appeal its use is restricted in empirical

studies of international trade due to problems of multicollinear-

ity. In practice, multicollinearity between the c'i'f import

prices of the main wheat supplies is very high' This fact would

simply preclude obtaining statistically significant estimates of

the parameters of Equation (5.9). It is perhaps because of these
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difficulties--or due to the lack of the addiLionaL data required

by (5.9) vis-a-vis (5.2)--that virtually in aIl applications of

the elasticity of substitution model in international trade,

equations Iike (5.2) have been fitted directly, without an empir-

ical test of the underlying assumptions of the model.

Other critics of the elasticity of substitution model (t'torris-

sett, 1953; Meinken, êt âI., 1956) have suggested that Equations

(S.S) should be fitted first, and if their estimated parameters

do not satisfy conditions (5.7) and (5.8) there would be reasons

not to use the simplified model given by (,5.2'). The above propo-

sition can be rephrased as follows: why estimate the elasticity

of substitution directly when, if certain assumptions hold' it

can be derived from the parameters of the demand functions with

respect to the magnitude of price and income elasticities? This

is, clearly, a very legitimate question that deserves serious

consideration. we believe, however, that there are some impor-

tant arguments to be given in favour of estimating Equation (5'2)

versus(5.5),whicharealtrelevantforthisparticularstudy.

Equation (5.2) is more appropriate for cases of high mul-

ticollinearity between the explanatory variables of (5'5),

which is typically the case between prices of close sub-

stitutes.
The data requirements for fitting Equation (5.2) are less

than those for fitting (5.5), which is an advantage in

studies of trade where data are hard to obtain. By using

(5.2) there is no need to collect data on any variable

1.

2.
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Equa-Q¡ inthat has an equiproportional effect on

tions (5.5).

Once the elasticity of substitution has been estimated

from Equation (5.2), the values of the own and cross price

elasticities of the import demand functions (5.5) can be

derived and measured by using some welI accepted proposi-

tions in consumer demand theory (Harberger, 1957).

On the technical side, the estimation of the import demand

functions such as (5.5) from time series data presents se-

rious statisticat problerns which are Iikely to result in

estimated price elasticities biased tor¡ard zero unless the

export supply elasticities in the exporting countries are

infinite. Some of the sources of bias noted by Orcutt

(1950) are as follows:

a) The error term is positively correlated with the prices

included as explanatory variables, as a result of the

simultaneous interaction between the corresponding sup-

ply and demand functions.

b) Errors of measurement in the prices, andì

c) Aggregation.

Under some reasonab'le assumptions, all three problems lead to un-

derestimates of the price coefficients of the import demand func-

tions.
aIso, of course' estimated

there is a presumPtion that

substitution via (5.2) are

3.

4.

These statistical

equations of the form

the estimates of the

problems affect
of (5.2) . Yet

elastic ity of
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those obtained from the demand relations (5.5)

as noted below.

Disturbances to one of the (import) demand functions in
(5.5) are tikely to have their counterparts in distur-
bances to the other demand function. Accordingly' when
we divide these (import) denand functions, the one dis-
turbance will tend to cancel out the other and the
elasticity of substitution relation Iof Equation (5.2)]
may be quite stable on t,he demand side. On the supply
siåe, ðn the other hand, the individual disturbances
reflect events in two different countries and are
therefore less likely to cancel each other out. The
increased stability on the demand side in the absence
of the same on the supply side hâY, therefore, reduce
the bias in the estimáLe associated with the simultane-
ous interaction of (export) demand and supply lLeamer
and Stern (1970), pareñthesis addedli '

In summaryr wê believe that there are some intrinsic advantag-

es in estimating Equation (5.2) vis-a-vis the original import de-

mand functions from which (5.2) is derived. However' the above

statement is fully conditional on cases in which conditions (5.7)

and (5.8) are Iikely to be satisfied.

À more pragmatic approach would be to ask ourselves the inpli-

cations of violating the above conditions. It is sufficient to

point out here that the exclusion of some relevant variables in

Equation ß.2) will not preclude us f rom obtaiaing unbiased esti-

mates of the elasticity of substitution, as long as the included

the excluded variables.

term in (5.2) is uncorre-
price ratio
This assumes,

Pí/Pj is uncorrelated with

of course, that the error

lated with the included price ratio"
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CONSTÀNT MÀRKET SHÀRE MODEL

basic form of the elasticity of substitution

following relationship: 7

/'r ltp I
\j/

This implies:

5.3

The

by the

=f

P. Q.1-r
tjQj

which

will r

the va

P.Q.
1l

P. Q.l-1

s share of the

P:/eì varies.
L.)

share norm and

is described

(s. 10)

(s. rr)

(s. 12)

market in question

This establishes

suggests that the

This relationship was shown to be equivalent to the demand for

exports in a given market from two competing sources of supply.

Relationship (5.10) may be altered by multiplying through by

P i/P ito obtain:

i.,(+)

)-'
= (.

{.F=_{j]'}
\
I
/
country i'
except as

constant

.l\"s,
that

tant

the

indicates

emain cons

lidity of

7 See Thompson
share model

(1981) for further
to agr iculture.

appl icat ions of constant market
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difference between export growth implied by the constant-share

norm and actual export growth rnay be attributed to price changes.

The economic significance of these market shares, however, can

be understood in terms of the relationship between country i's

share in an importing market and the total quantity of its ex-

ports into this market. This relation is described in the fol-

lowing identitY:

QÍ=
j

a

Ti

-i
Q, +Q,) x f'u,'). Qr (s. r3)

where:

Q{ and Q. = the quantLty of Canadian and U.S. r.¡heat
which is Í-rnport,ed by a selecEed country,

Q- = the t.ot.al quantiÈy of wheat irnported by
' wheat export,ing countries.

exPorLs, respectively,
and

this country frorn all

In order to explain the quantity of Canadian wheat exports' Qi

, not one but three factors are needed. The first term on the

right-hand side of Equation (5.13), Canada's share of combined

canadian and u.s. wheat exports, determines how effecÈively cana-

dian wheat exports compete with those from the U.S. It is the

variations in these Canadian market shares d.ue to changes in

freight rates that we shall seek to explain in this study' But

it should be noted that these variations do not entirely deter-

mine changes in the quantity of Canadian wheat exports, for Cana-

dian and U.S. combined share in the total import market is not

fixed. A rise in either Canadian or U.S. export wheat prices
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would cause the partial substitution of competing wheats from

ot,her wheat exporting countries. The middle term measures this

influence. It is defined as Canadian and U.S. share in the tot,al

import market of the selected country. Moreover, to determine

the quantity of Canadian wheat exports it is also necessary to

know the total amount of wheat imported by this country. Total

wheat imports, the final term in Equation (5.13), are not con-

stant, insofar as a change in prices causes substitution between

domestic and foreign wheats.

It is apparent that the importance of explaining these shares

depends upon the quantity of Canadian and U.S. wheat exports rel-

ative to the total quantity imported. This, as noted in Chapter

4, is quite large for selected importing countries and it justi-

fies in part our considering only these two countries. Further-

more, procedures applied to explaining the first ratio also can

be applied to yield estimates of the second. In addition, the

second and third terms in Equation (5.13) act to support the ef-

fects of the first. The market share elasticity estimates to be

presented in Chapter VI, therefore, place a lower limit on the

elasticity of the quantity of exports with respect to prices.

It is logical to analyze Canada's share of the export wheat

market by first determining those variables which could be ex-

pected to influence the quantities of Canadian or U.S. exports

taken separately. It is reasonable to expect that the demand by

an importing country for Canadian or U.S. wheat would depend upon

Canadian prices, U.S. prices, Prices of wheats from third-coun-

try exporters, and domestic price and income levels within the
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importing country itself. However, even if the Separate demands

for Canadian or U.S. exports would each depend upon aIl five fac-

tors, it does not follow that they are aII required in an expla-

nation of Canada's market share. In fact, because of the simi-

larities in the quality of wheats from these two major wheat

exporting countries, several plausible descriptions of export be-

haviour arise which greatly simplify the explanation of market

shares.

It is reasonable to expect changes in domestic income and

prices within the imporÈing country or.changes in the export

prices charged by third countries to cause approximately equal

percent variations in the quantity of imports from Canada and the

U.S., respectivelY. EquaI percent variations are probable as

long as Canadian and U.S. wheat exports are of similar quality.

To illustrate, if domestic income should rise, w€ would not ex-

pect the resultant increase in imports to favour relatively the

wheat from Canada or the U.S., unless there nas reason to suspect

that particular differences were associated with differences in

income elasticities. Since the present study is confined to

wheat and since both exporting countries are highly specialized

in wheat production, it seems reasonable to assume that the

wheats imported from them are comparable and wiII not be subject

to widely varying income elasticities. It follows in this light

that if imports of wheat from Canada and the U.S. are close sub-

stitutes, their price elasticities with respect to changes in the

prices of domestic or other imforted wheats should also be nearly

equaI.

FormalIy, these elasticity conditions can be written as:
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y=

D='d
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n

explaining market shares'

hold exactly, the income

prices can be shown to have
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(s. r6)

(s. 14)

(s. ls)

If these three elasticity relations

and domestic and third country nheat

absolutely no influence on their re-

"i P'n
e.

JY

=tjp¿

e. and e. = Èhe elasticiÈy of Che quantity of Canadian and U.S. wheat
r' J exports to an ínporting count.ry with respect to income or

prices,

c"i P¿

Èotal income within Ëhe importing counEryt

Ehe domestic price of wheat within the importing counEry'
and

Èhe l-mport price of wheat from a third exPorter.

Equation (5.14) specif ies comparable income elasticities'

Equation (5.15) comparable price elasticities with respect to

price of domestic wheat within the importing countrtr and Equa-

tion (5.16) comparable price elasticities with respect to prices

of wheat imports from third countries' The equalities, of

course, do not hold for changes in canadian or u's' prices' À

rise in canadian price will lower canada's exports and most Iike-

Iy increase U.S. exports'

Equations (5.14) - (5.16) can be used to simplify the relation
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spective market shares and these variables can be excluded from

the analysis. To demonstrate this propositionr !rê first define

the elasticity of Canada's market share with respect to domestic

income, Y, in the importing country asl

d(Qr/(Q, + a,))l- ]- -'l

"iy a,/(a. + Q.)a.)
Ji' '-i

The derivative in Equation (5.17) can be expressed as:

dv
v

d(Qr/(Qi + Q.))
dy

(s. r7)

(s.18)
d(Qf/cQl + Qi))

dy

Qi + Qi)dQi/dy - Qi (dQi/dv + dQ./dy)

(Q, + q'¡2

It follows from the equalitY

Equation (s. l¿) that:

of income elasticities described in

(s. re)

dQ.
ai #=0' 1r

dy

But when equation (5.19) holds, the numerator of the right side

of Equation (5.18) is zero, and, therefore, the elasticity, eiy,

equals zeto. Market shares are invariant to regional income

changes. The proof that market shares are also invariant to do-

mestic and third country prices if Equations (S.tS) and (5'16)

hold is similar to Èhe proof for income. It is, therefore' rea-

sonable to eliminate domest.ic income, domestic prices, and third

vò 
a. (a. + Q.)t-rl
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country prices from the set of predictor variables' Market

shares, thus, wirl expricitly depend in the present study upon

canadian-to-u.s. price ratio. The influence of price ratios on

market shares can be formulated in various vtays' For example'

market shares can depend on the simple ratio Pi/Pi or on its log-

arithm los (ei/el. Either of these is acceptable, but the lat-

it perrnits easy elasticity comparisons'ter wiII be used since

5.4

Up to now our analYsis is based on the,use of a static model'

the elasticity of substitution model' It may be more realistic

to assume that the response of imports to changes in prices is

gradual, rather than instantaneous, due to factors such as insti-

tutional arrangements (contractual obligations) ' uncertainty as

to the duration of the price change, imperfect knowledge of pric-

€s r inertia, etc.

we can now extend the static analysis by including the time

dimension in the analysis of price responsiveness' More specifi-

calIy, a partial adjustment market share model wiII be proposed

as an appropriate and simple framework to meet the above objec-

tive.
one way of deriving the dynamic model is within the framework

of partial adjustment or adaptive expectation models (Johnston'

1984).ThismodelhasbeenusedbyCapelandRigaux(1974).
Define p(t) as the ratio of the prices of exporting country i

and exporting country j where i=canada and j=u.s' Àlso let m1(t)

be canada's share in a given wheat market at time t' Àssume that

A¡ËÈi'l



optimal value of the export
*

m. (t), is given bY:
I

*
ml (r) = o0 * ore(c)

In addition, assume an adjustment function:

m- (r) - '* (t-1) = o {t'i (t) - m-(t-l)) + u'(t)
ar-

which postulates that in the current period the irnporting

wiII adjust only partially from its initial stage mt(t-1 )

optimal m (t). The size of6 the coefficient indicates

t6

in a given period

(s.2Ù

country

to the

the ve-

sha re of Canadathe

t,

which can also be derived

tation models (Johnston,

Chapter VI to Predict the

long run.

(s.20)

Combining (5.20)

(s.22)

within the framework of adaptive expec-

1984). This model will be utilized in

Canadian market shares in wheat in the

locity with which market shares are adjus'ted'

and (5.21) we obtain:

nrCc) = oo6 +,5 p(r) + (l - ô) ri (r-1) + u. (t)

5.5 NONPRICE PREFERENCES

It is a conmon proposition to argue that prices are important

in determining trade flows but nonprice preferences such as long

term agreements, commercial ties, credit availabilit'y, reliabili-

ty of the exporter, trading block preferences, Political favour-

itism, etc. are also important. The international trade in wheat

is not an exception to this proposition. Because of this, an at-

measure the magnitudetempt will be made in the next chapter to
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order to deterrnine both the i r

magnitude and their bias between Canada

wheat suppliers in selected markets'

rras f irst proposed by Ginsburg and

extensively by Ginsburg (1969)' in

of. nonprice preferences affecting

exports of manufactured goods in

the worId.

Assume that the

gression analYsis'

following equation has been estimated bY re-

rog Qi/Qj = 30 * ßrj tor P./P, + u (s.23)

where aII terms.have been defined before' Ginsburg and sterd's

propositionissimp}ythattheinterceptofEquation(5.23)meas-

urestheinfluenceofnonpricepreferencesonthemarketshareof
exporteri.Inordertoisolatenonpricepreferences,theeffect
ofimportpricedifferencesonmarketsharesmustfirstbere-
moved.Thisisaccomplishedbyestimatingthemarketsharesthat
would have occurred if Pi and Pi Ytere equal' Since log (ei/ei\

iszeÊowhenPl=Pj,nonpricepreferencesaremeasuredbythe
coef f ic ient ' If ßOt O, we can interpret this as a measure

of the extent of nonprice preference in favour of exporting coun-

try i. If there are no such preferences' $te would expectßo = 0'

À value of ß0.0 measures the preference for exporting country j

overcountryi.Conceptually,thisisGinsburgandstern'scen-
tralproposition'Technically'though'theirmethodismorecom-

and the U.S. as the main

The methodologY to be used

Stern (1965), and later used

order to measure the magnitude

united Stat'es versus British

the main imPorting countries of
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t ime

e5.

since it attemPts to measure

, commodities, and regions on the
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the di f ferential effect of

size of nonPrice Preferenc-

oneofourobjectivesinthenextchapterwillbetomeasure

theextenttowhichnonpricepreferencesaffectCanada'smarket
sharesininternationalwheatmarkets,withparticularemphasis
totheCrowimpactonthosepreferences.Evidently,thehighly
simplifiednatureof.theprocedureraisesquestionswithrespect
toitsusefulnesstomeasuresuchacomplexaggregateasthe
,,nonprice preferences.rr Although a critical discussion of the

rnethodisnotfoundineitheroftheabovereferences,ltearein-
clinedtosuggestthatÈhevalidityoftheprocedureishighly
dependent on the range of variations of the price ratio e, /Pi

For if the observations pi/p-i are typicarry clustered around val-

ues very different from 1, say .2 or 4, the varue of the inter-

ceptßoindicatingthehypotheticalexportsofcountryiinthe
event that Pi = "j 

is no more than a statistical extrapolation'

emptyofeconomiccausality.ontheother,ifthesameobserva-
tion Pi /Pl faII typically in a range that includes 1' say

0.8-1.2, then the intercePt becomes a more reliable estimator

oftheequalpricemarketshares.Sincethisisthecaseinthis
study__priceratiosareclusteredaroundthevaluelforwheats
exportedbyCanadaandtheU.S.-_ltewouldexpectthemethodto
providereasonableapproximationsofthemagnitudeofnonprice
preferenceSaffect'ingCanadianwheatexportstoselectedmarkets.
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5.6

Afinalnoteseemsnecessarywithrespecttotheinterpreta_

tion that should be given to the magnitude of the erasticity of

subst'itution.Ànexcellentdiscussionofthispointisgivenin
Morrissett (1953) and Meinken et aI' (1956) ' and therefore we

will briefry summarize their viewsr ãs they relate to this study'

If ßii is the measure of' Q , the relation between Q1, Q j' P i,

andP*intheimmediateneighborhoodofasetofgivenva}uesfor
J

these variables is approximated byi

ßtJ
(s.24)P.

r:)
l

Qi

a.l
=ôo (

where aII terms have

to be negative.s rt

been defined before and where 8ij is assumed

was originally proposed (schultz' 1938) that

highvaluesofßij(i.e.,morenegative)l'ereindicativethat
commoditiesiandjweresubstitutesindemand,whereadlowval-
ues (i.e., less negative) would result from goods that ltere com-

plementary.Laterthispropositionwasrejectedongroundsthat

thesolevaluesofßijdidnotcontainenoughinformationabout
thedemandschedulesofcommoditiesiandjastodetermine
whether the commodities were complements' substitutes or indepen-

dent. l'foreover, it was argued that even knowing a priori that

I Àccording to Equation (5.7), the elasticity of ?"þ:titution is

rhe algebraic difference beiween the.pliãã-äfutticity of A ?nd

the cross-elasticity of 4".-;;-;'-t' Siäce the former is negatrve

and rhe rarrer is þosi.iå'io, 
råi*Ii;;-sooÇs, !lt"? it is ex-

pected that 
-tt,. .raiues "i-o 

ãilimated by-this method be ' as a

iùi., negative and not close to zero'

d



commodities i and j were substitutes' a given value of

correspond to substitutes that have quite different own

priceelasticities(t'teinken,êtaI.,1956).Àlthough'

BO

ß . . couldr-l
and cross

there is

correct, their strength

reduced, since i and j
little doubt that the above arguments are

in the case of this study is considerably

refer to the same commodity, but imported

Hence, the parameters of their respective

sould be expected to be quite sirnilar'

In the case of this studY, a more

is in terms of market value shares'

from dif ferent

import demand

sources.

functions

relevant interPretation of ß i¡
which becomes evident after

multiplying both sides of ß'24) by Pí/Pi and rewriting it as:

*rQr P.
= ßo ct'

J

8..+1lJ

)P.Q.
JJ

(s.2s>

From(5.25)itcanbeseenthatifßij=-l,themarket(val-
ue) shares between exports of a given grain from countries i and

j*illbeconstant'regardlessofthechangesintheirrelative

exporÈ prices. SimilarIy, Iarge'negative values for ß ij indi_

cate that market shares wiII react strongly to changes in rela-

tive prices. Positive values of ßij, or negative values smaller

than 1, in absolute value, will indicate a perverse response of

the value shares with respect to relative prices'

Tinbergen (1946) suggests an appea}ing interpretation of ij,

provided that certain conditions hold. In expì-aining the meaning

of a value of -2 for ß1i, he wrote "this means that a 10 percent

reduction in the export price leve1 (of country i) only induces a
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20 percent increase in the volume of (its) exports" Irinbergen

(19¡6r, parentheses added)1. Morrissett (1953) shows that this

interpretation requires that P and the income in the importing

countrY remain constant ' In the present study, and we suppose'

in the case of other studies dealing with relatively homogenous

commodities, the above conditions are unlikely to hold for a long

period of time. Price retaliation does exist, and therefore the

medium- and long-run effects could not be predicted by just look-

ing at values of ß ij.

5.7 CONCI,USIONS

we have analyzed the price responsiveness of export demand

functions for wheat to examine the impact of changes in statutory

grain freight rates on Canada's share of the expoit wheat market'

In order to accomplish this objective, both static and dynamic

models were suggested. The static model Ytas formulated via an

elasticity of substitution model. In addition, the time dimen-

sion was added by formulating a partial adjustment market share

model. From the above two models, canada's export wheat market

shares can be Predicted. Subsequently, a method to measure the

nonprice preferences was discussed'

In this study, our interest does not center entirely on the

elasticity of substitution and market share elasticity, but on

aII influences that affect export wheat sales. We attempf to ex-

plain existing wheat trade patterns of Canada vis-a-vis the U'S'

We have already argued that this is a situation in which it is

useful to pose hypothesis in terms of the elasticity of substitu-

tion and its partial adjustment counterpart'



In bhe next chaPter

estimate the imPact of

on Canada's share of

met,hodological remarks

B2

, w€ will utilize both these models to

changes in statutory grain freight rates

the export wheat market and quantify the

mentioned throughout ChaPter v'



ChaPter VI

IMPÀCT OF CT{ÀI{GES IN STÀTTIIORY GRÀIN FREIGHT RÀTES ON

cÀ}IADAlssHAnEoFlI¡EHIPoRTI{HEÀTMARKET

6.1 INTRODUCTION

a residual market-

tries were (a) to

p1e period 1959/60

The main objective of this chapter is to analyze the impact of

changes in statutory grain freight rates on Canada's share of the

export wheat market. Canada and the U.S. ,arg. the major exporters

competing in the world wheat market' It is, therefore, logical

to analyze the problem with particular reference to the case of

Canadian and U.S. wheat exports to selected import markets'

The model is estimated with annual data over the crop years

1959/60 to 1982/83. The following importing countries are con-

sidered: China, the USSR, Poland, Cuba, Japan, the U'K', West

Germany, ItaIy, Belgium, switzerland, Netherlands, India, Paki-

stan, Chana, Àlgeria, Egypt, Brazil, Peru, Jamaica' and Haiti'

The estimates for the world total are also presented by including

The criteria used for selecting these coun-

be an important wheat importer during the sam-

1982/83 and (b) data availabitity'

The quantities of wheat imported by the importing countries

and the world total import from Canada and the U'S' Ytere obt'ained

from IWC, World Wheat Statistics (1959-85). Direct quotations

f or c. i . f . and f .o.b. Prices ltere obtained f rom the same source '

The U.S. no. 2 dark northern spring 14% wheat was judged to be

83
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equivalent to the no.

f.o.b. Gutf Prices of the former and the average prices of the

latter at Thunder Bay, St. Lawrence, Atlantic and Pacific ports

were used in the estimation. Average Canadian farm Prices were

obtained from the Handbook of Field crop Àrea, Yield, Production,

Average Farm Price and Va1ue, Statistics Canada (1953-83) and

their U.s. counterparts were obtained from USDA, ÀgricuIturaI

Statistics (1950-83). The Crow and compensatory rates were com-

puted from the esÈimates of the Snavely Report (1976-79) '

The organization of this chapÈer is as ,foLlows: the estimates

of the elasticity of subsÈitution and market share elasticity for

wheat between Canada and the U.S. are given in section 6'2¡ non-

price preferences are measured in section 6.3¡ the impact on Can-

ada's market share from changes in statutory grain freight rates

are estimated in section 6.4¡ and the conclusions are presented

in section 6.5

6.2

The elasticity of substitution and

for wheat between Canada and the U.S.

Iowing estimating equations:

B4

The

the market share elasticitY

were computed from the fol-

(6.1)

1 Canada western red sPring wheat.

"rH= u.
tt+ ß.. log
rJ

D'it
P.

JE

* ß2Tr + tr

_QfÈ't-Pir"s Ç+:ç = oo * "i: t"r # 
+ 02rr + vE

where:

(ó. z¡



wheat imporEs from Canada in year E'

wheat import,s from the U.S. in year t' rn

B5

the chird country
in met.rlc tonnes,

che third country
meEric Èonnest

Qjt

P and P..-iË JE

*
ß..

r"J

Qi. =

= prices of wheat from Canada and the U.S.'in year E, in U.S.
dollars,

= Che elasticiËy of substitution betr¿een r'rheat imports from
Ehe two counË,riest

/r
0.. =1l

the markeÈ. share elasticity beLween wheat imPorts from Èhe

Èwo countries,

Ta = tiue Èrend, and

urv = random errors.

It has been previously shown that Equ4tion (6'1) is derived

from market demand functions' and therefore the appropriate pric-

es for explaining relative export shares are landed prices' that

is, the prices faced by Èhe importer agents in a specific import-

ingcountry.Fromapracticalpointofviewihowever,allthis
means is that c.i.f. prices should be preferred to f'o'b'Pfices'

Furthermore, if c.i.f. prices are to represent an adequate proxy

of the actual price paid by the importer, import levies should,

of course, be added to them'

However, in practice, researchers have often felt justified in

usingf.o.b.pricesorf.o.b.unitvaluesinsteadofthecorre-
sponding c.i.f. ones in the estimat'ion of the etasticity of sub-

stitution in international trade (Ginsburg and stern' 1965; Gins-

burg,1969;Keinin,1967;CapelandRigaux'1974;etc')"sSince
rre are essentially interested in the impact of changes in grain

s The price variables Fletcher
.l"it , and schmi tz (197 6) used
mand were neither f.o.b' nor
mestic Prices received bY U'S'

and Just ( 1 975) and Fletcher '
to estimate U.S. wheat export de-
ã. i. i. Prices but rather the do--iåi^"ttl i."., farm gate Prices'
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freight rates on canada's wheat market share, the elasticities of

substitution and the market share el-asticities computed in this

':iì

study are estimated by using three price serles:

f.o.b. , and c. i. f. Prices'

Results from fitting Eguations (6'1) and

Tables 5.1 through 6.4' The predominance of

estimates of elasticity of substitution and

ity is evidence of a substantial degree of

ative prices on the part of wheat importing

elasticity of substitution or market shar'e

farm gate 
'

(6.2) are rePorted in

quite large negative

market share elastic-

responsiveness to rel-

countries. Positive

e.IasticitY reveals a

the Price ratio of
perverse response of imports to changes ln

Canadian relative to U'S' wheats'

The estimates of the elasticity of substitution should be in-

terpreted as follows. Suppose canadian sales in an irnporting

market are 100,000 tonnes and U.S. sales are 80'000 tonnes.

Then, with an elasticity of substitution of -8'00 and no retalia-

tion,thenewlevelofCanadiansalesisl04,0ootonnesforal
percent reduction in the price ratio. The quantity ratio changes

byl0percentÈo1.35from1.25,andhenceU.s.salesare?6'000
tonnes (CaPeI and Rigaux, 1974) '
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significant negative coefficients (table 6.1 ) were obtained

f.or China ( -78 . 91 ) , ussR (-38.14), Porand (-te'56), and cuba

(-36.66). On theoretical grounds, the elasticities of substitu-

tion should be estimated by using the c.i.f' prices or c'i'f'

unit values and their estimates should be significantly larger

than their f.o.b. counterparts (Richardson, 1972) - However,

when relative c.i.f. prices lrere considered these countries nere

less responsive to price changes and one (poland) revealed a per-

verse response. These are state-trading markets which are intui-

tively the least sensitive to relative price changes' Holtever'

our results show otherwise. This suggests that, oD the one hand'

there are potential gains obtainable for Canada by decreasing

wheat prices. Ànd' on the other hand, given that the c'i'f'

elasticities of substitution are much smaller (in absolute val-

ues) than their f.o.b. count,erparts, the centrally-planned econo-

mies exclude ocean transportation costs from their importing pol-

icy decisions. One possible explanation for this is that they

use their orrn fleets. This is, however, not the case when domes-

tic transportation, handling and marketing costs are considered'

As reported in Table 6.1, the farm-gate elasticities of substitu-

tion and market share elasticities are by far smaller than their

f . o. b. counterparts . For thi s group of coun.tr ies , theref ore '

the appropriate prices in estimating Equations (6'1) and (6'21

seem to be f.o.b. prices as opposed to c'i'f' landed prices'

The results indicate that developed countries are not as re-

sponsive to relative f.o.b. prices as Èheir centrally-planned

counterparts. Àmongst the Seven countries analyzed (fable 6'2)
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Belgium (-27.50) is the most. responsive to price changes followed

by the Netherlands (-t4.58), west Germany (-13.05), ItaIy

(-6.67) , Japan (3.14), the u.K. (3.51 ) and Switzerland (5.65) '

Thefindingofperverseresponseonthepartofthelastthree
countries--Japan, t,he u.K. and switzerrand--suggests a potentiar

for nonPrice competition' Except for Italy, Japan and SwitzeÊ-

Iand, these countries are more responsive to f.o'b' price ratios

than their corresponding relative c.i.f. prices' Farm-gate elas-

ticities of substitution and market share elasticities' as weII'

fo1low the same path as in centrally-planned countries' In esti-

mating the above two equations for developed countries' relative

f.o.b. prices seem to be appropriate too'

Less-developedcountriesarenotasresponsivetorelative
prices as centrally-planned or developed countries (table 6'3)'

Àmong this group Haiti (-44.57) is the most responsive to rela-

tive f.o.b. pEices followed by Peru (-32.55), Egypt (-gt'84)'

Ghana(-15.14),Brazil(-9'45)'Jamaica(-3'57)'rndia(-'59)'
pakistan (10.84) and ÀIgeria (15.88). The striking observation

in this group is that in general t'hese countries are more respon-

sive to relative c.i.f . prices. Ttre c.i.f ' elasticities of sub-

stitution for these countries are -56'77 (Haiti)' -44'00 (Peru)'

-5g.30 (egypt), -1.90 (Ghana), -37.62 (nrazil), 28'31 (Jamaica)

-12.03 (India), 2"gB (pafistan), and -32'44 (Algeria)' These re-

sults fuIIy confirm the theoretical expectations discussed above'

They suggest that for Iess-developed countries ocean transporta-

tion costs are effectively a more important barrier to trade than

for the Previous two groups'
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elasticity of substitu-

T3andthecorrespondingc.i.f.elasticityofsubsti-

b

i

tution is -.29. This finding suggests that' in general' import-

ers of canadian wheat are more responsive to f.o'b' price ratios

counterparts. The same applies to the f'o'b'

elasticity of market share' Binkley and ReveIt

(1981) suggest that transportation costs account for somewhere

between 5 and 15 percent of delivered grain prices, depending

upon the route and time period in question. our findings confirm

this observation and Ìead us to the concJ'usion that transporta-

tion costs are not a dominant factor in the international wheat

t,rade, in the sense that possible changes in aggregate transport

costs would be unlikely to bring about large changes in trade

volumes and market shares.

In general, most of Èhe estimated

priate sign, negative, and are large

elasticities have the aPPro-

in magnitude. Quite a few

of them are statistically significant at a level of at least 10

percent.to The sign is expected, for as it was noted before' the

elasticity of substitution is no more than the algebraic differ-

ence between the ovtn and cross price elasticities of import de-

mand. whereas the former is always negative, the latter is ex-

pected to be positive, under the assumption that Same wheats

imported from different sources are good substitutes in demand'

The large magnitude of the estimates is indicative of the fact

to These significant negative elasticities of substitution and

market share elasticities may have an interpretation in terms

of oligopolistic practices o-r the countries involved' Àn in-
vestigation--ãi tirese itiõ"tf,"t;;, 

- however, is beyond this
study.
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that the (value) market share will react

of Canada if the price ratio decreases'

shouldbeexpectedfromhighlyhomogeneous

case of most traded wheats'

From a strict statistical Point

mates of Tables 6'1-6'4 are subject

bias, aII in the same direction'

They contain a downward bias since they have been compuÈed

by using the quantity ratio instead

a dependent variable' and errors in the price variable

wilI have this effect (orcutt' 1950)'

They contain a downward bias since they have been computed

with the dependent variable including the zero-one market

shares, i.e., those in which either Qi or Q¡ equalled zero

were included in the estimation' It can be shown that the

inclusion of them is responsible for a downward bias in

the value of the erasticity of substitution (Ginsburg,

1 969) .

Theycontainadownwardbias(duetosimultaneity)inall
thosecasesinwhichtheassumptionofinfinitelyelastic
export supply is violated (Leamer and Stern' 1970) '

Finally,theindependentvariablesincludedinthemodelex-
plain,ingeneralraratherlowproportionofthetotalvariation

in Canada,s market shares. Most of the equations have an R2 sta-

tisticsmallerthan50percent.Yet'oneshouldresistthetemp-

tationofconcludingfromthisthatthepricemechanismdoesnot

9+

significantlY in favor

This behavior is what

commodities, as is the

of view, however, the estl-

to at least three sources of

1.

¿.

3.

,r'
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totat leve1 of imports among the competing

countriessupplyingaparticularimportmarket.onthecontrary,
our results suggest very clearly that the price mechanism plays

itsrolerasreflectedbylargenegativevaluesfortheelastici-
ty of substitution and market share elasticity in most of the

equations. This could harly be a coincidence' The poor perform-

ance of the rnodel in terms of goodness of fit should be inter-

pretedasadirectconseguenceoftheexc}usionofsomeindepen-

dentvariablesthatdonothaveanexactequiproportionaleffect
on both the numerator and denominator of.the dependent variable'

A brief review of empirical studies attempting to measure the

elasticity of substitution with estimated equations similar to

thoseusedinthisstudyrevealsthat,ingeneral,theperform-
ance of the model in terms of goodness of fit is not good' This

is true for trade in agricultural products (caper and Rigaux'

1g74) as weII as for manufact'ured products (ltreinin ' 1967; Gins-

burg , 1969). This observation is, however' consistent with

propositionsadvancedinthisstudybefore,inthesensethat
,,nonprice" preferences are also of considerable importance in de-

terminingtradeflowsinwheat.Theactualestimatesofthese
preferences wilI be presented in the next section'

a

a



96

6.3

InChaptefV,itY'assuggestedthaLequalpricemarketshares

mightbeusedaSaproxyforthemagnitudeofnonpricepreferenc_
es. Specifically, it nas shown that if the intercept' of Equat'ion

(5.23), g O is greater than zero' H€ can interpret this as a

measureoftheextentofnonpricepreferencesinfavourofCana-
da. If there are no such preferences we would expectß O = 0' À

value of ß0

These shares should be interpreted as follows' Let Qi and Q, be

the wheat exports from Canada and the U.S.., respectively. tet

also P1 and $ be the c'i'f' export price of Canada and the U'S'

respectively. Thenr the "equal price market share" in the ab-

sence of nonprice preferences should be '5' values above '5 in-

dicateanonpricepreferenceinfavourofCanadaandvaluesbelow
.5 indicate a nonprice preference in favour of the U'S' Table

6.5reportsthevaluesoftheequalpricemarketsharesforCana-
dian wheat exported to selected markets and the world'
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Table 6.5

Egual Price Market shares for canadian wheat Exports
to Selected Import Markets and the World

1 960-83

==================================================================
Country Equal Price Market Shares

Central 1y-PIanned China
USSR
PoIand
Cuba

.81

.63

.51

.90

Developed Japan
U.K.
West GermanY
I taly
Belgium
Swi tzer land
Netherlands

.37

.82

.46

.48

.47

.47

.19

Less-developed

The WorId .34

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

I ndia
Pak i stan
Ghana
ÀIger ia
Egvpt
Braz i I
Peru
Jama ica
Haiti

.13

.12

.66

.29

.15

.19

.16

.44

.34
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'The 
most fundamentaÌ observation that emerges from the results

ot Table 6.5 is that nonprice preferences are typically nonneu-

tral, âS reflected by equal price market shares that, in general'

differ from .5. this reinforces the hypothesis advanced in Chap-

Èer v, in the sense that wheat cargoes from different exporting

countries are not considered perfect substitutes in the importing

country. This is only a reflection of the fact. that those fac-

tors determining nonprice preferences--commercial ties' Iong-term

agreements, credit availability, reliability of the exporter'

trading block preferences, POIitical favouratism, etc'--are un-

like1y to be the same among alternative exporters'

At a more specific level' out of the 20 countries surveyed in

the study, only six--china (.81), USSR (.63), Poland ('51), Cuba

(.90),theU.K.(.82),andGhana(.ee)--preferCanadianwheatto

the U.S. It' was noted previously, however, that the first four

countries of this group Ytere the most responsive to price ctranges

(rable 6.1) followed by Ghana (table 5.3). The U'K' revealed a

perverse response (tab1e 6.2). It is like1y that U'S' credit and

Iong term agreements do not cater to centrally-planned cOUntries'

The nonprice preferences for Canadian wheat in developed coun-

tries are generally very cloSe tO .5 (table 6.5)' The relatively

high values of nonprice preferences for these countries' suggest

that there st,iIt exists some consumer loyalty to Canadian high

quality wheat. However, due to larger yields, better quality

wheats in t.he u.K. and North France, chorreywood Baking Process

and gluten supplementation, hard red spring canadian wheats are

being replaced and Canada's share in the EC will probably decline

over time.
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À1].theunderdevelopedcountriesinvolvedinthestudy,except

Ghana (table 6.5), have small values fOr nonprice preferences'

These countries appear to favour U'S' wheat' One reason may be

thattheU.S.hasexploitednonpricepreferencesthroughall
sortsofmarketarrangementssuchasP.L.4E0,sellingforfor-
eigncurrency,bilateraltradedeals'barterdealsforstrategic
supplies,credit,etc.Anotherreasonmaybethatthesecoun-
tries do not get the same marketing services, e.çJ., preferred fi-

nanciar arrangements, ês centrarry-pranned or developed importers

do.Themaininplicationofthisisthat'theCanadianWheat
Boardshoulddeve}opcreditprogramsnatchingthoseoftheU.S.
for these countries' It is important, however' to note that

thesepreferencesreflectbothpoliticalandcommercialtiesand
theequalpricemarketsharestendtobelargerinthoseregions
stronglyassociatedpoliticallyorconmercial}ywitheitherCana-
da or the U.S', but not with both countries'

Theworldnonpricepreferenceis.34(table6.5)implying

that,ingeneral,importingcountriesaroundtheworldaremore
IoyaltoU.S.wheatthanCanadian.Canadashould,therefore'de-
velopnewmarketingstrategiestoincreaseitsmarketsharein-
ternat ionaIIY '

:,ì:..ì.':.].l,

::..ìr.1.:{
i:t:ìì:

...'¡:.:.i,.11
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6.4 ESTII{/{TED ITæ'ÀCTS OF CHI{NGES_IN-STôTUTORY GR,¡{IN FREIGFTT

ñEss oN cANÀDn' s wgnar MÀRKer sHÀRE

The following estimating equations are used to predict Cana-

da,s market shares and the resulting changes in these shares from

different grain freight rates.

Model I

Qr.

Q1. + Qlr
(6..3)

(6.¿)

P.
-IÈ

Yo * Yii r"g p.. + YrT + e.
' lË

Model II

nr(t) = ooô + crrdp(t) + (l-ô)¡n. (Ë-f) + arôT(t) + e.(t)

where
Qi.u.(t) Efr, and

P.1fp(r) = p_
Jc

Model I, Equation (6.3), is based on the use oi the elasticity

of substitution model. Às discussed in chapter v, this model is

a static one and it may be more realistic to assume that the re-

sponse of importers to changes in prices is gradual, rather than

instantaaeous, due to factors such as institutional arrangements

(contractural obtigations), uncertainty as to the duration of the

price change, imperfect knowledge of prices, inertia, etc. This

is the main reasoning behind the estimation of Equation (6'4) or

Model II. This equation was proposed previously as an appropri-
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ate and simpre framework for incruding the time urrn..,sion in our

analYs i s '

fhe above two equations will give separate estimates of market

shares in serected markets. These estimates courd be calculated

from the farm-gate, f.o.b. and the c ' i ' f ' price ratios, respec-

tively. The differences in the first two estimates would measure

the effects of railway freight rates and other internal marketing

costs and the differences between the estimates from the f'o'b'

and the c.i.f. price ratios would measure the impact of ocean

freight rates and other external marketing'costs' In this study'

r¡e focus on the former. That is, we first estimate the impact of

transportation, handling and marketing costs (tfilfOe) on market

shares. The merit of the elasticity of substitution model and

its dynamic version lies essentially in its power to estimate

this impact. To isolate the irnpact of statutory (Crow) treight

rates on market Shares, sê compute the differences in market

shares betr¡een estimates from relative farmgate prices and those

from the ratios of Canadian farmgate prices plus fixed freight

rates (=$5.07 for wheat) to u.s. farm-gate prices. Finally, to

estimate the irnpact of changes in statutory freight rates, w€ in-

crease the Crow rates up to 100 percent compensatory rates (100%

,CR), 65 percent compensatory rates (65% CR) and 50 percent com-

pensatory rates (50% CR), hotding everything else constant' and

,Calculate three separate estimates of market shares for any re-
:'gion. The dif ferences in market shares between t'hese three esti-

,'mateè and those f rom farmgate price ratios would measure the ef -

fects of differential transportion costs.
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Western farmers producing grains for export receive a subsidy'

The exact magnitude of this transfer and the impact of changes in

it on Canada's market share, however, depend on the size of the

Crow gap and the price sensitivity of the export demand for Cana-

dian grains. It, therefore, involves an analysis of supply of

and demand for grains. The focus of this thesis has been on the

demand side and the impact of changes in grain freight rates on

the supply side is ignored. The main underlying assumption is

that the supply of wheat is perfectly elastic to price changes

(Leamer and Stern, 1970)'

The immediate impact of a change in statutory grain freight

rates is a change in farngate prices. In other words, being

price-takers, farmers must incur the extra costs of moving grains

to export positions. 1'o estimate the magnitudes of these impacts

within the context of the elasticity of substitution ne should

hold the farmgate prices constant. This is, of course, ãD un-

realistic assumption. However, it wiIl provide us with estimates

of the magnitude of the change. The theoretical justification

for t.his approach may be formulated by using a wel}-known theorem

of production theory, Euler's theorem (chiang, 1984)' The basic

postulates of this theorem are (a) each input is paid the rate of

its marginal product, and (b) total output is just exhausted'

Àssuming that the transportation service is a factor input' we

may alternatively state our problem as estimation of the impact

of changes in transportation share in the final output or output

ratios. clearly, since the base prices in our analysis are farm-

gate prices, the Crow rate or any compensatory rates should be
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added to the base farmgate prices So we may estimate the impact

of these rates on the final output ratios. To put it in another

vãy, if according to Euler's theorem each factor is paid its mar-

ginal product and total output is just exhausted, the costs of

each factor of production, €.9., transportation servicesr âÍê

captured by the price of output, i.e., wheat' That is why' in

this study, we suggested a more relevant interpretation of market

share elasticities in terms of market value shares (see section

s.6).
It is interesting to note that the condi'tion of product ex-

haustion is equivalent to the condition that maximum long-run

profit equals zero. Thus long-run total outlay equals long-run

total revenue. Foll-owing the assumption of the marginal produc-

tivity theory, we are led to the startling conclusion that long-

run profit equals zero regardless of the level of the product

pr ice.
Individual country estimates of market shares followed by es-

timates for the world are presented below. Footnotes are provid-

ed to report R2 statistics, e.g., R' (r.o.b. ) shows the measure

of the goodness of fit when the price variables used are f'o'b'

ones o

6.4.1 China

In 1982/83, China imported 4,242,000 tonnes of wheat and wheat

flour from canada and 4,186,000 tonnes from the u.s. This

amounted to 20% of. Canadian and 10% ot U.S. Wheat exports in that

year. The estimated impacts of transportation costs on ð¿ihada's
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market share in China based on Models I and iI in Equations 6.3

and 6.4 are reported in Tables 6.6-6.10 and 6'12-6.16, respec-

tively. To highlight the results, however, wê have retabulated

the final columns of Tab1es 6.6-6.10 in Table 6.11 for Model I

and those of. Tables 6.12-6.16 in Table 6.17 for Modet II and wiII

follow the same procedure for other countries surveyed as well aS

the world.

The second columns (rHMros) of both Tables 6.11 and 6'17

clearly show the sizable magnitude of transportation, handling'

and marketing costs relative to market shares in single years'

The same will not apply, though, when we isolate the impact of

transportation costs. The single year shares wilI change by 0

percent to 4 percent with the exception of the years 1972-1975 in

which the international prices of wheat ltere high' The magni-

tudes of changes in market shares of canada and/or the u's" are

larger in Mode} I than in Model II when the Crow or different

compensatory rates (SO percent, 65 percent and 100 percent) are

considered. But even in Mode1 I, these magnitudes are quite

small. Moreovero the changes in Canada's market shares have bot'h

negative and positive si9ns, indicating that canada's losses of

market shares in one year may be offset by its gains in another'

There is no significant impact on Canada's market shares when

Model II is used. Às noted previously, this is due to the intro-

duction of the time dimension into our model and postulating Èhat

the response of importers to changes in prices is gradual and

hence in the long-run they wiIl make the corresponding adjust-

ment s .

:ìl
::'j:i
ìl
ij
r:,ì



105

The net impact of different scenarios are reported in the fi-

nal row of Tables 6.11 and 6.17. The results suggest that over a

period of 24 years (1960-1963) only 2 percent of Canada's market

share in China can be attributed to the Crow benefit (table

6.11). The corresponding figure for ModeI II is 1 percent (table

6.17). Àccording to Table 6.11, had the rates gone up to the

fulI compensatory levelS ( 1 00 percent cR) , canada would have been

stil} able to maintain its share in the chinese market (Net Im-

pact = O). The corresponding figure for Model II is -'02, i'e"

erosion of its share by only 2 percent (table 6.17).
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Table 6.6

Estimated Impacts of Total Transportation(a)
Handling añd t¡arketing Costs on Canadian

and U.S. Wheat Market Shares in
china (uodel r )

1 960-83

======== === ======= ===== === ==== ========== = ========== ===========--===

Year

Shares as a
Function of
Relat i ve

f .o.b.
Pr ices

Shares as a
Function of

Re Iat i ve
Farmgate

Pr ices

l¡arket (b)
Share

Di f ferences
(rHMFon)

1 960 .93 1 .02 -.09
1961 1 .03 1 .03 0

1962 .79 1 .00 - -21
1963 .88 .96 -.08
1964 1.13 .94 +'19
1965 1.14 1-00 +'14
1 966 .78 .99 - .21
1967 .80 .90 -. 1 0

1968 1.03 -87 +'16
1969 .97 .86 +.1 1

1g7O .87 .86 +'01
1971 .89 .80 +'09
1972 1.09 .84 +.25
1973 .75 .96 -.21
1g7 4 .45 -73 - .28
1975 .78 .66 + '12
1976 .86 .63 +.23
1977 .90 .64 + '26
1978 .85 .71 +'14
1g7g .65 .68 --03
1 980 .51 .63 - -12
1981 .29 -57 -.28
1982 .46 .54 - - 08

l::3==============::3===============:::========å=======]:91=======

(a) These costs cover moving grains (wheat) from the farmgate
to the export Position.(b) Èig,rtur i; thi; column show the comparative advantage of
trãnsportation, handling and marketing costs of Canada
over Lhe U.S. They also show the ef fects of these cost's
on marLut-årtåtuã- (i iõi cun"da and - in favour of the u's')'



TabIe 6.7

Estimated Impacts of Statutory Grain Freight Rates on

Canada-'s Market Share in China (uodel I )

1 960-83

107

Crow
Rate

Shares
(cnow)

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

Share as a
Function of

Relative
Canadian Farmgate
price + $5.07 and

U.S. Farmgate Price

Shares as a
Function of

Relat ive
Farmgate

Pr icesYear

1960 1.01 1'02' -'01
1961 1.02 1 '03 -'01
1962 -gg 1'00 -'01
1963 .95 '96 - ' 01

1964 -93 '94 -'01
1965 1-01 1'00 +'01

1966 1.00 '99 +'01

1967 .91 '90 +'01

1968 .87 '87 0

1969 -87 '86 +'01

1g7o -87 '86 +'01

1971 .81 '80 +'01

1972 .85 '84 +'01

1973 -9g '96 + ' 03

'tg74 .72 '73 -'01
1g7s .65 '66 -'01
1976 -62 '53 -'01
1977 -64 '64 0

1978 .72 '71 +' 01

1g7g .68 ' 68 o

1980 -63 '63 0

1981 -57 '57 0

1982 .53 '54 -'01
1983 .53 's3 0

== = = = = = == == = = = == = = = = = = = = = = = === = = = = = = = = = = ====== ==== = = =
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Table 6. B

Estimated Impacts of Changes in Statutory Grain Freight Rates on
Canada's Market Share in China (uode1 r)

1 960-8 3

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

Year

Shares as a Function
of Relative Canadian
Farmgate Price + 100%
Compensatory Freight

Rates and U.S.
Farmgate Price

Shares as a
Function of

Relative
Farmgate

Pr ices

1 00% Compensa-
tory Rate

Shares

ìr,,i:j.l

1 960
1 961
962
963
964
965

1966
1967
1 968
1969
197 0
1971
1972
1973
197 4
1975
197 6
1977
1978
979
980
981

1982
1 983

.98
1.01

.98

.93

.92
1.02
1.02

.91

.88

.89

.89

.82

.88
1 .03

.70

.63

.60

.63

.73

.69

.62

.55

.52

.52

1.02
1 .03,
1 .00

.96

.94
1 .00

.99

.90

.87

.86

.86

.80

.84

.96

.73

.66

.63

.64

.71

.68

.63

.57

.54

.53

-.04
-.02
-.02
-.03
-.02
+.02
+.03
+. 01
+.01
+.03
+.03
+.02
+.04
+. 07
-.03
-.03
-.03
-.01
+.02
+. 01
-.01
-.02
-.02
-.01



Shares as a Function
of Relative Canadian
Farmgate Price + 65%
Compensatory Freight

Rates and U.S.
Farmgate Price

Shares as a
Function of

Relative
Farmgate

Pr ices
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65% Compensa-
tory Rat,e

Shares
( 6s% cR)

Table 6.9

Estimated Impacts of
on Canada's

Changes
Market

in Statutory Grain Freight Rates
Share in China (Þrode1 r )

960-83

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

Year

1 960
1 961
1962
1 963
1964
1 965
1 966
1967
1 968
1 969
1 970
1971
1972
197 3
197 4
197 5
197 6
1 977
197I
197 9

oo
1.01

.98

.94

.92
1.01
1.01

.90

.88

.89

.89

.82

.87
1.02

.71

.63

.60

.64

.73

.68

.63

.s6

.52

.52

1-02
1 .03
1 .00

.96

.94
1 .00

.99

.90

.87

.85

.86

.80

.84

.96

.73

.66

.63

.64

.71

.68

.63

.57

.54

.53

-. 03
-.02
-.02
-.02
-.02
+. 01
+.02

0
+.01
+. 03
+,03
+.02
+.03
+.05
-.02
-.03
- " 03

0
+.02

0
0

-.01
-.02
-.01

980
981
982
983
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Table 6. 1 0

imated Impacts of Changes in Statutory Grain Freight Rates
on Canada's Market Share in China (uodel I)

1 960-8 3

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

Shares as a Function
of Relative Canadian
Farmgate Price + 50%
Compensatory Freight

Rates and U.S.
Farmgate Prices

.00

.01

.98

.94

.93

.01

.01

.91

.88

.88

.88

.81

.86
1.01

.72

.64

.51

.64

.72

.68

.63

.56

.53

.52

Shares as a
Function of

Relat i ve
Farmgate

Pr ices

50% Compensa-
tory Rate

Shares
( s0% cR)

-.02
-.02
-.02
-.02
-. 01
+.01
+.02
+. 01
+.01
+.02
+.02

+. 01
+.02
+.05
-.01
-.02
-.02

0
+.01

0
0

-.01
-.01
-.01

1

1

1

1

.1
1

1

1

"02.03
.00
.96
.94
.00
.99
.90
.87
.86
.86
.80
.84
.96
.73
.66
.63
.64
.71
.68
.63
.57
.54
.53

' ì:1'

t:
t:
.!i:

ì:¡

i.:.:;
ri
$¡

.$i

$i
¡:
ir

¡:

T

i

197 6
1977
197 8
197 9
1 980
1981
1982
1983

Est

Year

960
961
962

1 963
1964
1 965
1 966
1967
1 968
1969
1 970
197 1

1972
197 3
197 4
1975
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TabIe 6.1 1

Estimated Impacts of Transportation Costs on Canada's
Market Share in China (¡aodel r )

Year THMFOB ( a ) cRow 1 0o%cR 65% CR 5o%cR

1 960
1 961
1962
1 963
1964
1 965
1 966
1967
1 968
1969
197 0
197 1

1972
197 3
197 4
197 5
197 6
1977
197 8
1979
1 980
1 981
1982
1 983

Net Impact (b)

-. 09
0

-.21
-.08
+.19
+. 14
-.21
-. 10
+.16
+.11
+.01
+. 09
+.25
-.21
-.28
+.12
+.23
+.26
+.14
-.03
- .12
-.28
-.08
-.01

0

-.01
-.01
-.01
-.01
-.01
+.01
+. 01
+. 01

0
+. 01
+. 01
+.01
+.01
+.03
-.01
-.01
-. 01

0
+. 01

0
0
0

-.01
0

+.02

-.04
-.02
-.02
-.03
-.02
+.02
+.03,
+.01
+.01
+.03
+.03
+.02
+.04
+.07
-.03
-.03
-.03
-.01
+.02
+.01
-.01
-.02
-.02
-.01

0

-.03
-.02
-.02
-.02
-.02
+.01
+.Q2

0
+.01
+.03
+.03
+.02
+.03
+.06
-.02
-.03
-.03

0
+.02

0
0

-.01
-.02
-.01

0

-.02
-.02
-.02
-.02
-.01
+. 01
+.02
+.01
+. 01
+. 02
+.02
+.01
+.02
+. 05
-.01
-.02
-.02

0
+.01

0
0

-.01
-.01
-.01

+. 01

(a) These costs include primary elevator, terminal elevator,
railway f reight and marketing charges. Primary ele.vator
chargeè include handling charges' carrying_charges and
shriñtcagei terminal elevator charges includé storage charges
and market charges include interest, bank and other
charges plus Cañadian Wheat Board administrative costs.
FinaÍIy, other charges include demurrage, handling ?nd
stop-o?i, drying and additional freight on grain shipped
from country stãtions to terminal positions (Canada Grains
Council, Stãtistical Handbook) .

(b) The net impact is defined to be the cumulative effect of
differentiã1 costs. They are obtained by summing over
the 24 rolts in each column.
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2 (f .o.b.) = .67
(farmgate) = .36
(cRow) = .37
( 1 00% CR) = .41
(65% cR) = .40
(50% CR) = .39



Table 6 -12

Estimated Impacts of Total Transportation, Handling and
Market ing Cosls on Canadian and U. S. f'fheat Market Shares

in china (t¡odel r i )

ReIat ive
f.o.b.
Pr ices

ReIa t i ve
Farmgate

Pr ices

113

Market
Share

Di f ferences
( tru,rro¡ )

1 960-83

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

Year

1 960
1961
1962
1 963
1964
1 965
1966
1967
1 968
1969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

.64

.89

.87

.95
1.14
1 .1s

.86

.88
1 .06
1 .02

.94

.95
1.10

.83

.56

.62

.78

.95

.91

.73

.48

.31

.34

.39

.62

.84
1,.07.
1 .06
1 .04
1.02
1 .00

.99

.97
otr

.94

.92

.90

.85

.81

.52

.65

.82

.80

.75

.55

.55

.37

.36

+. 02
+.05
-.20
-.11
+.10
+.13
-. 14
-.11
+. 09
+.07

0
+. 03
+.20
-.02
-.25
+.10
+.13
+.13
+.11
-.02

n7

-.24
-.03
+.03

==================================================================
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Table

Estimated Impacts of' StatutorY
Market Share in

1 960-83

====================================--=======--=====================
Shares as a
Function of

ReIat ive
Farmgate

Pr ices
Year

6.13

Grain Freight
china (¡lodel

Rates on Canada'5
II)

Shares as a Function
ãr Relative canadian

Farmgate Price +

$5.07 and U.S'
Èarmgate Price

Crow
Rate

Shares
(cnow)

:::,ìl

.a:ri

:lr.:l

1 960 .62 '62 0

1961 '85 '8'5 0

1962 1'07 1'07 o

1963 1.06 1 '06 o

1964 1'04 1'04 0

1965 1 'O2 1 '02 o

1966 1.00 1 'Oo o

1957 -9g 'gg 0

1968 .g7 'g7 0

1969 .95 '9s 0

1g7o -g4 'g4 0

1971 'g2 'g2 0

1g7z '90 '90 o

1973, -87 '85 +'02

1974 '81 '81 
0

1975 '51 '52 -'01

1976 '6s '65 0

1977 '82 '82 0

1978 .80 '80 0

1979 .75 '75 0

1980 .55 's5 0

1981 -55 '5s 0

1982 '37 '37 0

1 gg3 .36 =, 
'tt 0

==============--===--============= 
======--.========= ==================
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Table 6.14

Estimated Impacts of Changes in Statutory Grain Freight Rates on

Canada,sMarket_srrareinChina(uodelIi)
1 960-83

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

Year

Shares as a Function
of Relative Canadian

Farmgate Price +

1 00% CompensatorY
Rate and U.S.
Farmgate Price

Shares as a
Function of

RelaÈ ive
Farmgate

Pr ices

1 00% Com-
pensatory

Fre ight
Shares

( 100% cR)

:ì

1 960 .62 ' '62 0

1961 .8s '85 0

1962 1 .07 1 'O7 0

1963 1.0s 1'06 -'01
1964 1.03 1'04 -'01
196s 1.02 1'02 0

1966 1.00 1'00 0

1967 .98 '99 -'01
1968 .97 '97 0

1969 .95 '95 0

1g7O -g4 '94 0

1971 -92 '92 0

1972 -90 '90 o

1973 .90 '85 +'05
1974 .81 '81 0

1975 .51 '52 - ' 01

1976 .64 '65 -'01
1977 .81 '82 -'01
1978 .80 '80 0

1g7g -75 '75 0

1980 .s5 '5s 0

1981 .54 's5 -'01
1982 .g7 '37 0

1983 .36 '36 0

======== =============================================
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Table 6' 1 5

Estimated Impacts of changes in statutory Grain Freight Rates on

canada's Market share in chiña (¡aodel I I )

1 960-83

===========================================================--======

Year

Shares as a Function
of Relative Canadian Shares as a

Farmgate Price + Function of
65% õomPensatory Relative
Freight Rate and Farmgate

U.S. Farmgate Price Prices

65% Compensa-
tory Rate

Shares
( 6s% cR)

1960 '62 '62 o

1961 '85 '85 o

1962 1.07 1 '07 0

1963 1.05 1 '06 -'01
1964 1.04 1'04 0

1965 1 .O2 1 '02 0

1966 1.OO 1 '00 o

1967 .99 ' 99 0

1968 .g7 '97 0

1969 .9s '95 0

1970 .93 '94 -'01
1971 -g2 '92 0

1972 .90 ' 90 0

1973 '89 '85 +'04
1974 .81 '81 0

1975 .51 '52 - ' 01

1976 .65 ' 65 0

1977 -81 '82 -'01
19?8 .80 '8C 0

1g7g .75 '75 o

1980 .5s '5s o

1981 .54 's5 -'01
1982 .37 '37 o

1983 .36 '36 o

======== =============================================
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Table 6.1 6

Changes in Statutory Grain Freight Rates on
¡larkãt Share in china (uodel r I )

1 960-83

=-_============================== ======--===========================

Year

Shares as a Function
of Relative Canadian

Farmgate Price +
50% CornPensatory
Freight Rate and

U.S. Farmgate Price

Shares as a
Function of
Relative
Farmgate

Pr ices

50% Compensa-
tory Rate
Shares

( s0% cR)

Estimated ImPacts of
Canada' s

1 960
1 961
1962
1 963
1964
1 965
1966
1967
1 968
1 969
197 0
197 1

1972
197 3
197 4
1975
197 6
1977
1978
197 9
1 980
1981
1982
1 983

.62

.85
1 .07
1 .0s
1 .04
1.02
1 .00

.99

.97

.95

.93

.92

.90

.88

.81

.51

.65

.82

.80

.75

.55

.54

.37

.36

.62

.85

.07

.06

.04

.02

0

-.01
0
0
0
0
0
0

-.01
0
0

+.03
0

-.01
0
0
0
0
0

-.01
0
0

0
0

rì
ìj

il
I't
ìi
I
,j

1 .00
.99
.97
.95
.94
.92
.90
.85
.81
.52
.6s
.82
.80
.75
.55
.55
.37
.36

==================================================================
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Table 6 .17

Estimated Impacts of Transportation Costs on
Canada's Mãrket Share in China (¡lodeI r I )

1 960-83

Year THMFOB cRow 1 00% cR 6s% cR 50% cR

1 960
1 961
1962
1 963
1964
1 965
1966
1967
1 968
1969
197 0
197 1

1972
197 3
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

+.02
+. 05
-.20
-.11
+.10
+.13
-.14
-.11
+.09
+. 07

0
+. 03
+.20
-.02
-.25
+. 10
+.13
+.13
+.11
-.02
-.07

)Ã.

-.03
+.03

0
0
0

-.01
-.01

0
0

-.01
0
0
0
0
0

+.05
0

-.01
-.01
-.01

0
0
0

-.01
0
0

0
0
0

-.01
0
0
0
0
0
0

-.01
0
0

+. 04
0

-.01
0

-. 01
0
0
0

-.01
0
0

0
0
0

-.01
0
0
0
0
0
0

-.01
0
0

+. 03
0

-.01
0
0
0
0
0

-.01
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

+.02
0

-.01
0
0
0
0
0
0
0
0

:: : = iiSi: : = = - = = = = 3 = = = = = = = = ] = 3 I = = = = = = = : : 9 ?= = = = == == = 3 I = = = = = = = = = I I = = =

)
R; (f.o.b.) = .81
R; (farmgate) = .61
R; (cnow) = .61
R; (1oo% cR) = .61
R: (65% cR) = .61
R¿ (50% cR) = .61

'..,.lif'\t'rstÈ-lil:
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6.4.2 The USSR

In 1982/83, the USSR imported 6,953,000 tonnes of wheat and

wheat flour from canada and 3,036,000 tonnes from tt¡e u.s. This

amounted to 33 percent of canadian and 7 percent of the u's'

wheat exports in that year. The estimated impacts of transporta-

tion costs on Canada's market share in the USSR based on Models I

and II are reported in Tables 6.18 and 6.19' respectively'

When the Crow rates are considered Canada's market shares

changeby0percentto4percentinModellandby0percenttol
percent in Model II. The magnitudeS of 'changes in these shares

based on Model I are larger than those based on Model II when the

previouS scenario or any other compensatory scenarios is consid-

ered. However, with the exception of the years 1972-1975 when

the international prices of wheat were high, these magnitudes are

themselves quite small (between 0 percent to 4 percent) '

The results reported in the final rovrs of the two tables sug-

gest that over the period of 1960-83 no portion of canada's mar-

ket share in the USSR may be attributed to the Crow benefit (ta-

bles 6.18 and 6.19). In addition, if Lhe freight rates had gone

up to the full compensatory levels ( 1 00 percent CR), Canada would

have lost 4 percent of its market share in the USSR based on Mod-

eI I and 3 percent of its share in that market based on Model II '

Both Models generate exactly the Same estimates when rates gct up

by either 65 percent or by 50 percent of compensatory }evels'

Canada loses only 1 to 2 percent of its market share in the USSR

when these two scenarios are considered (rables 6'18 and 5'19)'
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TabIe 6. 1 I

of. Transportation Costs on Canada's
are in tire uSSR (uodel I )

1 960-83
=== === === = = = = = = = = = = = = = = = == === = = == = = == == = = = = = ===== == === = == == = == = = = =

Year THMFOB CROW 1 00% cR 65% CR 50%cR

1 960
1 961
1962
1 953
1964
1 965
1966
1967
1 968

959
970
971

-.03
+.01

-.08
-.03
+.08
+.05
-.10
-.05
+. 08
+. 05
+.01
+.04
+.10
-. 13
-.12
+.06
+.12
+.12
+.05
-.02
-.06
-.12
-.03

0

-.01
0

0
-.01
-.01
+.01
+.02

0
+.01
+.01
+.01

0
+.01
+.04
-.01
-.02
-.02
-.01
+.01

0
0

-.01
-.01
-.01

-.04
-.02

-.02
-.03
-.03
+.03
+.04

0
+.01
+.02
+.04
+. 01
+.05
+.11
-.03
-.06
-.05
-.02
+.03
+.01
-.01
-.03
-.03
-.02

-.03
-.01

-.02
-.03
-.03
+.02
+.03

0
+.01
+.02
+.03
+. 01
+.04
+.09
-.02
-.04
-.04
-.02
+.02
+. 01

0

-.02
-.03
-.01

-.02
-.01

-.01
-.02
-.02
+.02
+.03

0
+.01
+.01
+.02

0
+.03
+.07
-.02
-.04
-.03
-.01
+.02
+.01

0
-.02
-.02
-.01

1972
197 3
197 4
1975
197 6
1977
1 978
1979
1 980
1 981
1982
1 983

: : : = ligi: : = = = = = - = 3 = = = = = = = = = 3 = = = = = = = = = = I 1 = = = = = = =] :2! = -- = = == = = = : 3 I = = =

.,
R: (f .o.b.) = .20
R: ( farmgate) = .1 5
Ri (crow) = .17
R1 ( 1oo% cR) = .20
R: (65% cR) = .19
R¿ ( 50% cR) = .18



: .:: r.-'ì.'.'iq¡i!iir

.::ì
.:i!
l:ìì

:.l$
..:!r
i.n

121

Table 6.19

Estimated Impacts of Transportation Costs on Canada's
I'tarket share in the USSR (¡'todel iI)

1 960-83
= = = = = = == = = = = = = = = == = = = = === = = = = == = -- = = ==== == == = == == = == = == == = = = == = = = = =

year THMFOB CROW 100% cR 65% CR 50% CR

1 960
1 961
1962
1 963
1 964
1 96s
1966
1967
1 958
1969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
1978
197 9
1 980
1 981
1982
1 983

Net Impact 0 0 -'03 -'02 -'01
==========j=========================================æ======ã======

+.04
+.0'1
-.03
-.04

0
+.08
+.02
-.09
-.08
-.06

-.05
-. 10
+.03
+.36
-.03
-.05
-.04
-.02
+. 14
+.09
+. 01
-.05
-.10
-.04

-.01
0
0
0
0
0
0

+.01
0
0

-.01
-.01

0
+.01

0
+. 01

0
0
0
0
0
0
0
0

-. 01
0
0

+.01
0

+.01
0

+.01
0

-.02
-.02
-.02
-.01
+. 04
+.01
-.01
-.01
-.01
-.01

0
+.01

0
0
0

-.01
0
0
0
0

+.01
0

+.01
0

-.01
-.02
-.02
-. 01
+.03

0
+. 01
-.01

0
0
0
0
0
0
0

-.01
0
0
0
0
0
0

+. 01
0

-.01
-.01
-. 01

0
+.02

0
+.01
-.01

0
0
0
0
0
0
0

R:
R;
R;
R;

*;

(f .o.b.) = .60
(farmgate) = .71
(crow) = .70
100% CR) = .69
65% CR) = .69
50% CR) = .70
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5.4.3 Poland

In 1982/83, Poland imported 775,000 tonnes of wheat and wheat

flour from canada and 89,000 tonnes from the u's' The estimated

impactsoftransportationcostsonCanada'Smarketsharebasedon
Models I and II are reported in Tables 6.20 and 6'21' respective-

Iy.
when the crow rates are considered, canada'5 market shares

change by 0 percent to 4 percent in both I'lodels I and II ' The

magnitude of changes in these shares based on I'fodel I are gener-

allylargerthanthosebasedonModelllwhenthepreviousscen-
ario or any other compensatory scenarios is considered' However'

with the exception of the years 1972-75, when the international

pricesofwheat}'erehigh,thesemagnitudesarethemselvesquite

small (between O percent to 2 percent) '

The results reported in the final roY¡s of the tno tables sug-

gestthatovertheperiodof1960tolgs3,lpercentofCanada's

market share in Poland may be attributed to the crow benefit (ta-

bles 6.20 and 5.21). If the freight rates had gone up to 50 per-

cent , 65 percent, and 1OO percent of the compensatory levels'

canada wourd have lost 0 percent, 1 percent and 1 percent of the

U.s.shareinPoland'respectively(rable6.20).ModelIIpre-
dicts an erosion of canada's share in that market by 0 to 1 per-

cent (rabte 6.211.
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Estimated ImPacts
Mar ket

TabIe 6 -20

of Transportation Costs on Canada's
share in Þoland (ltodet r )

1 960-83

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

Yea r THMFOB cRow 100% cR 6s% cR 50% cR

1 960
1 961
1962

963
964
965

1966
1967
1 968
1969

970
971
972

-.03
0

-.07
-.03
+.05
+.05
-.06
-.03
+.05
+.03

0
+.02
+.09
-.05
-.09
+.03
+.O7
+.07
+.05
-.01
-.04
-. 10
-.03
-.01
+.04

-.01
0
0
0

-.01
+. 01
+.01

0
0
0
0
0

+.01
+.03

0

-.01
-.01
-.01
+. 01

0
0

-. 01
0
0

+.01

-.02
-.01
-.01
-.01
-.01
+.02
+.02

0
0

+. 01
+.01

0
+.03
+. 06
-.01
-.03
-.02
-.01
+.02

0
0

-.02
-.02
-.01

-.01

-.01
0

-.01
-.01
-.01
+.01
+.02

0
0
0

+. 01
0

+.02
+.05
-.01
-.02
-.02
-.01
+. 01

0
0

-.01
-.01
-.01

-.01

-.01
0

-.01
-.01
-.01
+.01
+.02

0
0
0

+.01
+.01
+.02
+.04
-.01
-.02
-.01
-.01
+.01

0
0

-.01
-.01
-.01

0

1973
197 4
1975
197 6
1977
197 I
197 9
1 980
1 981
1982
1983

Net Impact

===================================================================
)

R; (f.o.b.) = .05
RÍ (f armgate) = -02
Ri (cnow) =.02
R1 (100% cR) = .03
R1 (65% CR) = .03
Rz (50% cR) = .03

i.. ì:lr'r_
! ,::ìi:.

.' i:'..::.,.'

:: .'.,,.;È*l.itìt::
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Table 6.21

Estimated Impacts of Transportation costs on canada's
¡a"r[ãt share in Þorand (l'todel rr )

1 960-8 3

==============================================--====================

Year THMFOB cRow 100% cR 65% CR 50% cR

.' .i.- .!:i1i]:ì:::.:.

1 960
1961
1962
1 963
1964
1 965
1966
1967
1 968
1969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

Net ImPact

-.04
0

-.06
-.0s
+.03
+.09
-.04
-.07
+.02
+. 01
-.01
+. 01
+.13
+.12
-.08

0
0

+.05
+.08
+.03
-.02
-.08
-.07
-.04
+. 01

0
0
0
0
0

+.01
0

-.01
0

-. 01
-.01

0
0

+.04
0

-.01
-.01

0
+.01
+.01

0
0

-.01
0

+.01

0
0
0

-.01
0

+.02 '

0

-.02
-.01
-.02
-.01
-.01
+.01
+.08

0

-.01
-.02
-.01
+.01
+. 01
+. 01

0

-.02
-.01

-.01

0
0
0
0
0

+.01
0

-.01
-.01
-.02
-.01
-. 01
+. 01
+.06

0

-.01
-.02
-.01
+. 01
+.01
+.01

0

-.01
-.01

-.01

0
0
0
0
0

+. 01
0

-.01
-.01
-.01
-.01
-.01
+.01
+.05

0

-.01
-.01
-.01
+.01
+.01
+.01

0

-.01
-.01

0

===================================================================
t

R: (f.o.b.) = .06
RÍ (farmgate) = .05
R: (cnow) = .05
RÍ (100% cR) = .04
R: (5s% cR) = .04
R¿ (50% cR) = .04
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6.4.4 Cuba

In 1982/83, Cuba imported 1,313,000 tonnes of wheat and wheat

flour from Canada. Due to political reasons, however, it did not

import any from the U.S. The estimated impacts of transportation

costs on Canada's market share in Cuba, based on Models I and II'

are reported in Tab1es 6-22 and 6.23' respectively'

when the crow rates are considered, canada's market shares

change by 0 percent to 2 percent both in Models I and II. The

magnitudes of changes in shares are generally larger in Model I

than in Mode1 II when the previous scenario'or any other compen-

satory scenario is considered. However, these magnitudes are

themselves quite small (between 0 and 4 percent).

The results reported in the final rows of the two tables sug-

gest that over the period of 1960-83, a loss of 1 percent of cu-

ban market may be attributed to the canadian statutory freight

rates (table 6.22'). The corresponding f igure based on Model II

is niL (table 6.23). Had the freight rates gone up to 50 per-

cent, 55 percent, and 100 percent of the compensatory levels,

Canada would have lost 0 percent, 2 percent, and 3 percent of its

share to the U.S. in Cuban market (fabte 6.22)' Mode} II pre-

dicts no erosion of Canada's share in that market at all (tab1e

6.23 ) .

,-iiËr.-
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Table 6 -22

Estimated Impacts of Transportation Costs on Canada's
Market Share in Cuba (uodel I )

1 960-83

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

Yea r THMFOB cRow 1 00% cR 65% CR 50% CR

l

fì
:-:::

::1

1 960
1961
1962

963
964
95s

1966
1967
1 968
1969
197 0
197 1

197 2
1973
197 4
1975
197 6
1 977

978
979
980

1 981
1982
1 983

Net Impact

-.01
+.01
-. 08
-.01
+.10
+.03
-.13
-. 0s
+.08
+.05

0
+.05
+. 08
-.21
-.12
+.09
+.15
+.15
+.04
-.03
-.07
- .12
-.01.0

-.01

-.01
0

-.01
0
0
0

+. 01
0
0

+. 01
+.01
+. 01
+.01
+.02
-.01
-.02
-.01

0
0
0
0
0

-.01
-.01

-.01

-.03
-.01
-.02
-.02
-.02
+. 01
+.02

0
+.01
+.03
+.03
+.02
+.03
+.04
-.02
-.03
-.02

0
+.01

0

-.01
-.02
-.02
-.01

-. 03

-.02
-.01
-.02
-.01
-.01

0
+.01

0
0

+.03
+.03
+.02
+.02
+.03
-.02
-.03
-.01

0
+.01

0

-.01
-.01
-.01
-.01

-.02

-.01
0

-.01
-.01
-.01
+. 01
+.01

0
0

+.02
+. 02
+.01
+.01
+.03
-.01
-.02
-.01

0
+.01

0

-.01
-.01
-.01
-.01

0

===================================================================
)

R: (f .o.b.) = .51
RÍ (farmgate) = -47
RÍ (cnow) = .48
R: (1oo% cR) = .s1
RÍ (55% cR) = .50
Rz (50% cR) = .49
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Tab1e 6 '23
EstimatedlmpactsofTransportatio.nCostsonCanada's

Märket Share in Cuba (¡aodel r i )

1 960-83

=====================_-=======================-_===================--=

Year THMFOB CROW 100% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1964
1 965
1966
1967
1 968
1969
1970
197 1

1972
1973
197 4
197 5
197 6
1977
1978
1979
1 980
1 981
1982
1 983

Net ImPact

0
+.02
-.03
-.01
+.03
+.02
-.04
-.03
+.01
+.01

0
0

+.05
0

-.04
0

-.02
+.03
+.03
+.01
-.01
-.05
-.01

0

-.03

0
0
0
0
0
0
0
0
0
0
0
0
0

-.01
+.02

0
0

-.01
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

-.01
+.02

0
0

-.01
0
0
0
0
0
0

0
0
0
0
0
0
a
0
0
0
0
0
0

-.01
+.02

0
0

-.01
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0

-.01
+.02

0
0

-.01
0
0
0
0
0
0

=========--=====--===================================================
1

R: (f.o.b.) = .89
RÍ (farmgate) = .87
RÍ (cnow) = -87
RÍ ( 100% cR) = .87
Rl (65% cR) = .87
Rz ( 50% cR) = -87
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.5 JaPan

In 1gg2/g3, Japan imported 1'357,000 tonnes of wheat and wheat

f]ourfromCanadaand3,2g4tonnesfromtheU.S.Thisamounted
to6.5percentofCanadianands.5percentoftheU.S.wheatex-
ports in that Year. The estimated impacts of transportation

costs on Canada,s market share in Japan based on }'lodels I and II

are reported in Tables 6'24 and 6'25' respectively'

when the crow rates are considered canada's market shares

change by 0 percent to 1 percent in both Models' The magnitudes

of changes in these shares remain nithin ttre same range when dif-

ferent compensatory scenarios are considered (rables 6'24 and

5.2s ) .

Theresultsreportedinthefina}ro}¡ofTable6.24suggest
thatovertheperiodoflg6o-E32percentofCanada'smarket
share in Japan may be attributed to the crow benef it' l'1ode} II

(table 6.25) predicts no gains or losses in that market' Had the

freight rates gone up to the full compensatory levels (100 per-

cent CR), or 65 percent CR' Canada would lost 1 percent of its

shareinJapan.ThecorrespondingfigurebasedonModelllfor
theabovet}'oscenariosisalossof3percentinthatmarket.
Modellgeneratesnolossesand}.fodelllpredictsalossof2
percent when the final scenario (so percent cR) is considered

(rables 6.24 and 6.25) '
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Tabl e 6.24

Estimated Impacts of Transportation Costs on Canada's
Market Share in Japan (uodet r )

1 960-83

Year THMFOB cRow 1 00% cR 65% CR 50% cR

1 960
1961
1962
1 963
1964
1 96s
1966
1967
1 968
1969
197 0
197 1

1972
197 3
197 4
1975
197 6
1977
978
979
980

1 981
1982
1 983

Net Impact

+.01
0

+. 03
+.01
-.03
-.01
+. 03
+.02
-.02
-.01

0

-. 01
-.02
+.06
+.03
-.02
-.05
-.04
-.02

0
+.02
+.03

0
0

+.01 +.02

+. 01
+. 01
+. 01
+. 01

0
,0

-.01
0
0
0

-.01
0

-.01
-.01

0
+. 01

0
0

-.01
-.01

0
0
0
0

-.01

+. 01
+. 01

0
+.01

0
0

-.01
0
0
0

-.01
0
0

-.01
0

+.01
0
0

-.01
-.01

0
0
0
0

-.01

+.01
+.01

0
+.01

0
0

-.01
0
0
0

-.01
0
0

-.01
0

+.01
0
0

-.01
0
0
0
0
0

0

+. 01
0
0
0
0
0
0
0
0
0
0
0
0
0
0
01
0
0
0
0
0
0
0
0

+.

===================================================================
')

R; (f .o.b. ) = .75
R; (farmgate) = .72
R; (cnow) = .73
R: (100% CR) = .74
RÍ (65% CR) = .74
R¿ (50% cR) = .73

. :::,: 1,¡: :aa!rìii,.:':r: : ì

,.¡iiì¡.$!rü*ì¡
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Table 6.25

Estimated Impacts of Transportation Costs on Canada's
I'taiket Share in ,:aPan (ltodel I r )

1 960-83

Yea r THMFOB cRow 1 00% cR 65% CR 50% CR

.ì

ìì

' . ..::.ì::,ì.*,ì:ri*N.--l-i:..:t

1 960
1 951
1962
1 963
1964
1 965
1 966
1967
1 968
1 969
197 0
197 1

1972
197 3
197 4

975
976
977

197 8
197 9
1 980
1 981
1982
1 983

Net Impact

+.02
0

+.02
0

-.04
-.02
+.03
+.02
-.02
-.02

0

-.02
-.03
+.07
+. 03
-.02
-.03
-.04
-.02

0
+.02
+.03

0
0

-.02

0
0
0
0
0

a
0
0
0

-.01
-.01
-.01
-.01
-.01

0
+.01
+.01

0
0
0
0
0
0
0

-.03

0
0
0
0
0
0
0
0
0

-. 01
-.01
-. 01
-.01
-. 01

0
+. 01
+. 01

0
0
0
0
0
0
0

-.03

0
0
0
0
0
0
0
0
0

-.01
0

-.01
-.01
-.01

0
+,01
+. 01

0
0
0
0
0
0
0

-.02

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

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

(f .o.b.) = .75
(farmgate) = .73
(cnow) =.73
( 100% CR) = .7 4
(65% cR) = .74
(50% cR) = .73

2
R"
R;
R;
R:
Ri
R-



131

5.4.6 The U.K.

In 1982/83, the U.K. imported 1,068,000 tonnes of wheat and

wheat flour from Canada and 562,000 tonnes from the U.S. This

amounted to 5 percent of Canadian and 1.5 percent of the U'S'

wheat exports in that year. The estimated impacts of transporta-

tion costs on Canada's market share in the U.K. based on Models I

and II are reported in Tables 6.26 and 6.27 ' respectively.

When the Crow rates are considered, Canada's markeÈ shares

change by 0 percent to 1 percent in both Models. The magnitudes

of changes remain within t.he same range when the three different

compensatory scenarios are considered (fables 6.26 and 6 '27) '

The results reported in the final rows of the two tables sug-

gest that over the period of 1 960-83 between 't and 3 percent of

Canada's market share in the U.K. can be attributed to the Crow

benefit (tables 6.26 and 6-27). when the different compensatory

rates are considered, Mode} I predicts gains of 1 percent (for

1 OO percent CR) , 2 percent ( for 65 percent CR) and 2 percent ( for

50 percent CR) and Mode.I II generates gains no gains or losses in

the first two scenarios and a 1 percent gain in the last {tables

6. 26 and 6.271 .

:.:,.:i::li¡1t'rù*.:S
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Table 6.26
iìt

Estimated Impacts of Transportation Costs on Canada's
ÞfarÈet Share in the U. K. (t¿odeI I )

1 960-8 3

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

Yea r THMFOB cRow 1 00% cR 65% CR 50% CR

' . :l::!ie{È¡|,.

1 960
1 961
1962
1 963
1964
1 965
1 966
1967
1 958
1 969
197 0
197 1

1972
973
974
975

197 6
1977
197I
197 9
1 980
1 981
1982
1983

Net Impact

-.02
-.01

0

-.01
-.01
+.02
+.03

0

-.01
-.01
+.01
-.01
+. 01
+. 08

0

-.03
-.03
-.02
+. 02
+.02

0

-.01
-.01
-.01

0

0
0

+. 01
0

+.01
0
0
0
0

-.01
0
0

-.01
0
0

+. 01
+.01

0
0
0
0
0

+. 01
0

+.03

0
0

+.01
+.01
+. 01

0
0
0

-.01
-.01
-.01
-.01
-.01
-.01
+.01
+. 01
+.01

0
0
0
0
0

+.01
0

+.01

0
0

+.01
+. 01
+.01

0
0
0
0

-.01
-.01
-.01
-.01
-.01
+.01
+. 01
+. 01

0
0
0
0
0

+. 01
0

+.02

0
0

+. 01
+.01
+.01

0
0
0
0

-.01
-.01
-.01
-.01
-.01
+. 01
+.01
+.01

0
0
0
0
0

+.01
rì

+. 02

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

(f .o.b.) = .05
(farmgate) =.10
(cnow) = .11
( 100% cR) = .12
( 65% CR) = .12
(50% CR) = .11

2
R2
R?
R:
R;

t;

,i:.:.!
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Tabt e 6.21

EstimatedlmpactsofTransportationcostsonCanada's
Market Share in tLe U'K' (¡lodel I I )

1 960-8 3

==============--=================--==========--============= 
====== == = =

Year THMFOB cRoer 100% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1964
1 96s
1 966
1967
1 968
1969
1 970
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1983

Net ImPact

-.01
0

-.01
-.01
-.02
+.01
+.03

0

-.01
0

+.01
-.02
+.01
+.11

0

-.02
-.03
-.02
+.02
+. 01
+.01

0

-.01
-.01
+.04

+.01
+.01

0
+.01

0
.0

0
0
0

-.01
-.01
-.01
-. 01
-.01

0
+.01

0
0
0
0
0

+.01
0
0

0

+.01
+.01

0
+.01

0
0
0
0
0

-.01
-.01
-.01
-.01
-.01

0
+.01

0
0
0
0
0

+.01
0
0

0

+.01
0
0

+.01
0
0
0
0
0
0
0

-.01
-.01
-.01

0
+.01

0
0
0
0
0

+.01
0
0

+.01

0
0
0

+. 01
0
0
0
0
0
0
0

-.01
-.01

0
0

+.01
0
0
0
0
0

+. 01
0
0

+.01

===================================================================
1

R: (f.o.b.) = .08
RÍ (farmgate) = -15
R: (cnow) = .16
R: ( 1oo% cR) = .17
R: (65% cR) = .17
R¿ (50% cR) = .16

.......,rN1!ì':it.ì ì
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6.4.'l West Germanv

In1g82/E3,WestGermanyimportedl'O00tonnesofwheatand

wheat flour from canada and 14,000 tonnes from the u.s' The es-

timatedimpactsoftransportationcostsonCanada'Smarketshare
inWestGermany,basedonMode}slandll,arereportedinTables
6.28 and 6.29, resPectivelY'

WhentheCrowratesareconsidered,Canada.smarketshares

changeby0percenttolpercentinbothl'fodelswiththeexcep-
tion of the year 1973 in which the international prices of wheat

were high and canada's share increased by,2 percent (rabre 6'29l-'

Themagnitudesofchangesintt¡esesharesbasedonModellare
generallyhigherthanthosebasedonModelllwhentheprevious

scenariooranyothercompensatoryscenarioisconsidered.The
yearlgT3stiI}remainsanexception(lables6.28and6.29).

Theresu}tsreportedinthefinalro}JofTable6.2Ssuggest

thatovertheperiodoflg60-E3noportionofCanada'smarket
shareinWestGermanymaybeattribut'edtotheCrowbenefit.Ta_
ble6.29predictsalpercentgaininthismarketforCanada.If
thefreightrateshadgoneuptol00percentCR,Canadawould
havelostlpercentbasedonbothModels.Thecorrespondingfig-
urefortheothertwoscenariosis0percent,i.e.,nogainsor
Iosses in that market (tables 6"28 and 6'29\ '
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Table 6 -28

Estimated Impacts of Transportation costs on canada's
Markel share in wesl Germany (uodet r )

Yea r THMFOB cRow 1 00% cR 65% CR 50% cR

1 960
1 961
1962

963
964
96s
966

1 967
1 968
1 969

970
971
972

197 3
197 4
197 5
197 6

977
978
979
980

1 981
1982
1 983

Net Impact

-.03
-. 01
-.05
-.02
+.04
+. 04
-.03
-.02
+.03
+. 03
+. 01
+. 02
+.07
-.02
-. 07
+.02
+.04
+.05
+. 04

0

-.03
-.07
-.03
-.01

0

-.01
-.01
-.01

0

-.01
0

+.01
0
0

+.01
+.01

0
+.01
+.02
-.01
-.01
-.01

0
+.01

0
0
0

-.01
n

-.01

-.01
-.01

0
0

-.01
0

+.01
0
0

+.01
+.01

0
+. 01
+.02
-.01
-.01
-.01

0
+.01

0
0
0

-.01
0

0

-. 01
-.01

0
0

-.01
0

+.01
0
0

+. 01
0
0

+.01
+. 01
+.01
-.01

0
0
0
0
0
0

-.01
0

0

0

-.01
0
0
0
0

+. 01
0
0

+. 01
0
0
0
0
0
0
0
0
0
0
0
0

-.01
0

(f .o.b.) = .73
(farmgate) = .72
(cRow) =.72
( 100% CR) = .72
(65% cR) = .72
( 50% cR) = .72

R1
R;
R;
R;
Fi
R

: r. ..,,.i:...

'-..:r{E¡lìr'
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Tab1e 6.29

Estimated Impact,s of Transportation CostS on Canada's
ú;.k;i-éhu,u in west Germany (t"loder II )

1 960-83

==================================================__================

Yea r THMFOB cRow 100% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1964
1 96s
1 966
1967
1 968
1 969
1970
197 1

1972
1973
197 4
1975
197 6
1977
1978
197 9
1 980
1 981
1982
1 983

Net ImPact

+.01
-.01
-.05
-.04
+.03
+.05
-.04
-.03
+.03
+.03
+.01

0
+. 08
+.01
-.07
-.01
+.04
+.06
+. 03
+.01
-.02
- .07
+. 01
-.02
+.03

+. 01
0
0
0
0
0
0
0
0
0
0

-.01
+. 01
+.02

0

-.01
0
0
0
0
0
0
0

-.01
+. 01

+. 01
0
0

-.01
0
0
0

-.01
0
0
0

-.01
+.01
+.04

0

-.02
-.01

0
0
0
0
0
0

-.01

-.01

+. 01
0
0

-.01
0
0
0

-.01
0
0
0

-.01
+.01
+.03

0

-.01
0
0
0
0
0
0
0

-.01

0

+ .01
0
0

-.01
0
0
0

-.01
0
0
0

-.01
+.01
+.03

0

-.01
0
0
0
0
0
0
0

-.01

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

I
R: (f .o.b.) = .73
RÍ (farmgate) = -72
R1 (cnow) = .72
RÍ ( 1oo% cR) = .72
RÍ (65% cR) = -72
Rr (50% cR) = .72
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5.4,8 I talv
rn 1982/83, ItaIy

flour from Canada and

impacts of transPortat

ly, based on Models

6.31, respectiveJ.y.

When the Crow rates are considered, Canada's market shares

change by 0 to 1 percent in both Models. The magnitudes of

changes in the shares remain within the same range when different

compensatory scenarios are considered, with the exception of the

year 1973 in r¡hich wheat prices vtere high and Model II (table

6.31) generates a 2 percent increase when either a 100 percent CR

or 65 percent CR is considered.

The results reported in the final rows of Tab1es 6'30 and 6'31

suggest a 1 percent increase in Canada's share in the Italian

market is due to crow "benefit." Had the freight rates been

changed, based on the fuII compensatory levels, Canada would have

gained nothing (t'todel I) and would have lost 1 percent (t'lodel

iI). The corresponding figures for 65 percent CR and 50 percent

CR are 1 percent increase in Model I and 0 and 1 percent increase

in Model rI (tables 6.30 and 5.31).

imported 679,000 tonnes of wheat and wheat

461,000 tonnes from the U.S. The estimated

ion costs on Canada's market share in lta-

I and II, are reported in Tables 6'30 and
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Table 6.30

Estimated Impacts of Transportation Costs on Canada's
Market Share in ItaIY (uo¿et f)

1 960-8 3

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

Year THI'ÍFOB cRow 100% cR 65% CR 50% CR

1 960
1 961
1962
1 963
1964
1 96s
1966
1967
1 968
1969
197 0
197 1

1972
1973
197 4
197 5
197 6
1977
1978
197 9
1 980
1 981
1982
1 983

Net Impact

-.02
0

-. 05
-.02
+. 06
+. 03
-.07
-.02
+.05
+. 03

0
+. 03
+. 06
-.09
-.07
+. 04
+.07
+. 08
+. 03
-.02
-.03
-.07
-. 01

0

+. 01

-.01
-.01

0
0
0

+.01
0
0

+.01
0
0
0

+.01
0
0
0
0
0
0
0
0
0
0
0

+.01

-.01
-.01
-.01
-.01

0
+.01 ,

0
0

+.01
0

+. 01
+.01
+.01
+. 01

0

-.01
-.01

0
0
0
0
0
0
0

0

-.01
-.01
-.01
-.01

0
+.01

0
0

+.01
0

+.01
+.01
+.01
+.01

0

-.01
0
0
0
0
0
0
0
0

+.01

-.01
-.0'1
-.01
-,01

0
+. 01

0
0

+.01
0

+.01
+.01
+.01
+.01

0

-.01
0
0
0
0
0
0
0
0

+.01

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

R? (f .o.b.) = .23
RÍ (farmgate) = -14
R: (cnow) = .14
RÍ (1oo% cR) = .16
R: (65% cR) = .16
Rr (50% cR) = .15



139

Table 6'31

Estimated Impacts of Transportation CostS on Canada's
¡tarket Share in r tatY (¡¡odeI I i )

1 960-83

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

THMFOB CROW 1 00% cR 55% CR 50% cR
Year

1 960
1 961
1962
1 963
1964
1 965
1966
1967
1 968
1 969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

Net ImPact

0

-.01
-. 04

0
+.05
+. 03
-.06
-.02
+. 04
+. 03

0
+.02
+.07
-.11
-.07
+. 03
+. 06
+. 07
+.02
-.01
-.03
-. 07

0
+.02

+.02

-.01
-.01
-.01

0
0
0

+.01
0
0

+.01
0
0

+.01
+.02
-.01
-.01

0
0
0
0

-.01
-.01

0
+.01

-.01

-.01
-.01

0
0
0
0
0
0
0

+. 01
0
0

+.01
+.02

0
0
0
0
0
0

-.01
-.01

0
0

0

0

-.01
0
0
0
0
0
0
0

+.01
0
0

+. 01
+.01

0
0
0
0

0
0
0

-.01
0
0

+.01

-.01
-.01

0
0
0
0
0
0
0

+.01
0
0

+. 01
+.01

0
0
0
0
0
0
0
0
0
0

+.01

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

(f .o.b.) = .22
( farmgate) = .1 6
(cnow) = .16
( 100% CR) = .17
( 65% CR) = .17
( 50% CR) = .16

2
R2
R?
R:

it
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6.4.g Belqium

In 1982/83, Belgium imported 27,000 tonnes of wheat and wheat

flour from Canada and 129,000 tonnes from the U-S. The estimated

impacts of transportation costs on Canada's market share in Bel-

gium, based on Models I and ff, are reported in Tables 6'32 and

6.33, respectivelY.

When the Crow rates are considered, Canada's market shares

change by 0 to 1 percent in both Models. The magnitudes of

changes in these shares for different compensatory rates are be-

tween 0 to 3 percent, the latter figure cqrresponding to the year

1973 when the international prices of wheat vrere higher (fables

6.32 and 6.33).

For the period of 1960-83, neither Models generates any loss

or gain in Canada's market share in Belgium due to the Crow ben-

efit (tables 6.32 and 6.33). When 1OO% CR is considered, Model I

still generates a loss of 2 percent in Canada's shares in that

market and Model II predicts a 1 percent increase in the shares'

The corresponding figures for 65% CR and 50% CR are decreases of

the magnit.udes of 2 and 1 percent based on Model 1 (Table 6'32)

and no changes at aII based on Model II (fable 6-33).



1À1It r

Table 6.32

Estimated Impacts of Transportation Costs on Canada's
t'taiket Share in Belgium (¡aodel- I )

1 960-83

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

TH},ÍFOB CROW 1 00% cR 65% CR 50% cR
Yea r

....r:j:!:'.''\ìì;.l.i:i:.,

1 960
1 961
1962
1 963
1964
1 965
1966
1967
1 968
1969
197 0
197 1

1972
197 3
197 4
1975
197 6
1977
1978
197 9
1 980
1 981
1982
1983

Net ImPact,

-.02
0

-.08
-.02
+.09
+.04
-.11
-.04
+.07
+.04

0
+.05
+.09
-.15
-.'1 1

+.07
+.12
+.12
+.05
-.02
-.0s
-.11
-.02

0

+.01

-.01
-.01

0
0
0
0
0
0
0
0

+. 01
+.01

0
+.01
-.01

0
0
0
0
0
0
0
0
0

0

-.02
- .01
-.01
-.01
-.01

0,
0
0

+.01
+.01
+.02
+.02
+.01
+.01
-.02
-.01
-.01

0
0
0
0
0
0
0

-.02

-.01
-.01
-.01
-.01
-.01

0
0
0
0

+.01
+.01
+.02
+.01
+.01
-.01
-.01
-.01

0
0
0
0
0
0
0

-.02

-.01
-.01

0

-.01
0
0
0
0
0

+. 01
+. 01
+.01
+.01
+.01
-.01
-.01
-.01

0
0
0
0
0
0
0

-.01

===================================================================
a

R: (f .o.b.) = .77
RÍ (farmgate) = .':,3
RÍ (cnow) = .73
R: (1oo% cR) = .74
R1 (6s% cR) = .74
R¿ (50% cR) = .73
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Table 6.33

Estimated Impacts of Transportation CoSts on Canada's
ì4arket Share in nätgium (¡nodeI i r )

1 960-8 3

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

Year THMFOB cRow 1 00% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1 964
1 965
1966
1967

968
969
970

197 1

1972
197 3
197 4
1975
197 6
1977
197 8
197 9
1 980
1 981
1982
1 983

Net Impact

-.04
+.01
-.09
-.03
+.08
+. 06
-.10
-.04
+. 08
+. 05
+. 01
+.04
+.10
-. 16
-.13
+. 06
+.11
+.12
+. 06
-.02
-.05
-.11
-.03

0

-.02

0
-.01
-.01
-.01
-.02
+. 01

0
0

+.01
0

+.02
0

+. 01
+.03
-.01
-. 01
-.01
+.01

0
0

-.01
0

-.01
0

-.01

0

-.01
-.01

0

-.01
+. 01

0
0
0
0

+.02
0

+.01
+.02
-.01

0
0
0
0
0

-.01
0

-.01
0

0

0
0

-.01
0

-. 01
+.01

0
0
0
0

+. 01
0

+.01
+.02
-.01

0
0
0
0
0

-.01
0

-.01
0

0

+

0
0
0
0

.01

.01
0
0
0
0
0
0
0

.01
0
0
0
0
0
0
0
0

.01
0

;;:":;:;===:;;==================================================
RÍ (farmgate) = .72
R¿ (cnow) = .73
R2 ( 100% cR) = .73
R2 (65% cR) = .73
R2 (50% cR) = .73

.l.l:::.l*È$,ìt:
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6.4.1 0 Switzerland

I n 1982/83 , Switzerland imported 'l 51 ,000 tonnes of wheat and

wheat flour from Canada and 120,000 tonnes from the U.S. The es-

timated impacts of transportation costs on Canada's market share

in Switzerland, based on Models I and II, are reported in Tables

6.34 and 6.35, respectiveIY.

When the Crow raLes are considered, Canada's market shares

change by 0 to 1 percent in both Models. The magnitudes of

changes in these shares for different compensatory rates are be-

tween 0 to 3 percent. The latter figure corresponding to the

year 1973 when the international prices of wheat were high (ra-

bles 6.34 and 6.35).

For the period of 1960-83, Model I predicts no impact on Cana-

da's shares in Switzerland due to the Crow benefit, however, Mod-

eI II generaÈes a 1 percent increase in those shares. Both Mod-

els predict a 1 percent loss in Canada's shares in Switzerland

from increasing the freight rates up to 100 percent CR (fables

6.34 and 6.35). When the other two scenarios are considered'

Mode1 I predicts no changes in Canada's shares in SwitzerLand

(fable 6.24) and Model II predicts a 1 percent decrease and a 1

percent increase in those shares for 65 percent CR or 50 percent

CR, respectively (table 6.35).
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Table 6.34

Estimated Impacts of Transportation
Markét Share in Switzerland

Costs on Canada's
(¡aoder r )

1 960-8 3

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

Year THMFOB CROW 1 00% cR 65% CR 50% cR

1 960
1961
1962
1963
1964
1 965
1966
1967
1 968
1969
197 0
197 1

1972
197 3
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

Net Impact

+. 01
0

+. 04
+. 01
-. 05
-. 03
+. 05
+.02
-.03
-.03

0
-.02
-.05
+. 06
+. 06
-.03
-.05
-. 06
-.02
+.01
+.02
+. 06
+.01
+ .02

0

+.01
0

+.01
0
0

-.01,
-.01

0
0

-.01
-.01

0

-.01
-.03
+.01
+.01
+.01
+. 01

0
0
0
0

+.01
0

-.01

+.01
0

+.01
0
0
0

-.01
0
0

-.01
-.01

0

-.01
-.02
+.01
+.01
+.01

0
0
0
0
0

+. 01
0

0

0
0
0
0
0
0

-.01
0
0

-,01
0
0
0

-.02
+. 01
+. 01
+.0'l

0
0
0
0
0

+. 01
0

0

0
0
0
0
0
0

-.01
0
0
0
0
0
0

-.01
+.01

0
+. 01

0
0
0
0
0
0

;?=;;:" . ;. ;===:;;==================================================
RÍ (farmgate) = -23
RÍ (cRow) = .24
R: ( 1oo% cR) = .25
R: ( 55% cR) = .25
R¿ ( 50% cR) = .24

, ::,.:']ìfÈÈ:r:ì':
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Table 6.35

Estimated Impact,S of Transportation Costs on Canada's
ú;tk;i-ahut" in Switzerrand (¡aodel rI)

1 960-83

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

THMF'OB CROW 1 00% cR 65% CR s0% cR
Year

1 960
1 961
1962
1 963
1964
1 965
1 966
1967
1 968
1 969
197 0
197 1

+. 01
0

+.01
0

+.01
0

-.01
0
0

-. 01
-.01
-.01
-.01
-.02
+.01
+.01
+. 01

0
-.01
-.01
+. 01

0
0

+.01

-.01

+.01
0
0
0

+.01
0
0
0
0

-.01
0

-.01
-.01
-.02

0
+. 01
+. 01

0

-.01
-.01
+.01

0
0

+. 01

-.01

0
0
0
0

+.01
0
0
0
0

-.01
0

-.01
-.01
-.01

0
+. 01
+.01

0
0
0

+.01
0
0

+.01

+.01

972
973
974

1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

+. 04
-.02
+.05
+.01
-. 05 +.
-.03
+.05
+.03
-.05
-.04

0

-.03
-.06
+.11
+.07
-.04
-.06
-.07
-.04

0
+.03
+.07
+.01

0+

0
0
0
0
01
0
0
0
0
01
0
0
0
0
0
0
0
0
0
0
0
0
0

.01

Net ImPact -.02

===================================================================
')

R; (f .o.b.) = .41
R; (farmgate) = .36
R: (cRow) = .36
RÍ ( 100% cR) = .37
R: (65% cR) = .37
Rz (50% cR) = .36

+.01

..r.i::..S:iìlr:ìì
. ì::ì:'r\$,l.lr-
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6.11.11 rhe Netherlands

In 1982/83, the Netherlands imported 17,000 tonnes of wheat

and wheat flour from Canada and 562,000 tonnes from the U.S. The

estimated impacts of transportation costs on Canada's market

shares in the Netherlands, based on Mode1s I and II, are reported

in Tables 6.36 and 6.37' respectively.

Canada's market shares change by 0 to 1 percent in both ModeLs

when the Crow rates are considered. The magnitudes of changes in

these shares for different compensating scenarios remain within

the same range in both Models with the exception of the year 1973

in which wheat Prices were high. Model I generates changes be-

tween 2 Eo 3 percent (rable 6.36) and Model II generates changes

between 2 to 4 percent (Table 6.37 ) in that year'

For the period of 1960-83, Model I predicts a 1 percent in-

crease in Canada's market shares in the Netherlands due to the

Crow benefit (tab}e 6.35) and Mode1 II generates no losses or

gains in market share (tab1e 6.37). Model I Predicts no losses

or gains in Canada's shares in Switzerland from increasing the

freight rates up to 100 percent cR (rable 6.36) but Model II pre-

dicts a 2 percent decrease in those shares in that market (fable

6.37). When the other tvro scenarios are considered, Model I gen-

erates a 0 to 1 percent increase in Canada'S share (table 6"36)

but Model II generates a 2 percent decrease and a 1 percent de-

crease in those shares for 65 percent CR or 50 percent CR' re-

spectively (tab1e 6.37) -



1+1

Tab1e 6.35

Estimated Impacts of Transportation CostS on Canada's
Market Share in the Ñetherlands (¡aodel I )

1 960-8 3

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

Year THMFOB CROW 1 00% cR 65% CR s0% cR

1 960
1 961
1962
1 963
1964

965
966
967
968

1969
197 0
197 1

1972
197 3
197 4
1975
197 6
1977
197 8
197 9
1 980
1 981
1982
1 983

Net Impact

-.06
-.01
-.09
-.06
+.06
+.08
-.05
-.04
+.05
+.04
+.02
+.03
+.12
+. 01
-.12
+.01
+.05
+.08
+.08
+.01
-. 04
-.13
-.05
-.02

-.03

0
0
0
0
0
0
0
0

-.01
-.01
+.01

0
0

+.01
0
0
0
0
0

+. 01
0
0
0
0

+. 01

-.01
0
0

-.01
-.01
+.01
+.01

0

-.01
0

+. 01
0
0

+.03
0

-.01
-.01
-.01
+.01
+. 01

0
-.01

0
0

0

-.01
0
0

-.01
-.01
+.01
+. 01

0

-.01
0

+. 01
0
0

+.02
0

-.01
-.01

0
+.01
+.01

0

-.01
0
n

0

-.01
0
0

-.01
0
0

+. 01
0

-.01
0

+.01
0
0

+.02
0

-.01
0
0
0

+.01
0
0
0
0

+.01

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

R? (r.o.b.) = .3s
RÍ (farmgat,e) = .14
RÍ (cnow) = .14
RÍ ( 1oo% cR) = .14
RÍ (65% CR) = .14
Rz (50% cR) = .14

..ì.:.,:.,':,,'
u:.-..."{il-....ì.:: :.
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Estimated Impacts
Market Share

TabI e 6.37

Transportation Costs on Canada's
the Netherlands (¡aodeL II )

1 960-8 3

of
in

Year THMFOB cRow 1 00% cR 6s% cR s0% cR

960
961
962

1 963
964
96s
966
967
968
969
970
971
972
973
974

1975
976
977
978
979
980
981
982
983

Net Impact

-.02
-.04
- .12
-.04
+. 05
+.11
-. 06
-.03
+.08
+. 04
+. 01
+. 04
+. 09
+. 01
-.13
+. 04
+. 06
+. 10

0
0

-. 03
-.21
-. 04

0

-.09

0
0
0
0
0
0
0
0
0
0
0
0
0

+.0
0
0
0
0

-.0
0
0
0
0
0

0

-.01
-.01

0
0

+.01
0
0
0

-.01
0
0
0

+.04
0
0

-.01
-.01
-.01

0
0
0

-.01
0

-.02

0

-.01
-. 01

0
0

+.01
0
0
0

-.01
0
0

-.01
+.03

0
0
0

-.01
-. 01

0
0
0
0
0

-.02

0
0
0
0
0

+.01
0
0
0

-.01
0
0

-.01
+.02

0
0
0

-.01
-.01

0
0
0
0
0

-.01

R3
R;
R;
R;
R;

(f .o.b.) = .35
(farmgate) = .14
(cnow) =.14

1 00% CR) = .14
65% CR) = .14
50% CR) = .14

_ :.i,.-.*!f::-:ir 
ì
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6 .4 .12 r ndia

In 1982/83, India imported 54,000 tonnes of wheat and wheat

flour from Canada and 4,288,000 tonnes from the U.S. This

amounted to .25 percent of Canadian and 11 percent of the U'S'

wheat exports in that year. The estimated impacts of transporta-

tion costs on Canada'S market share in India, based on Models I

and II, are reported in Tables 6.38 and 6.39' respectively.

When the Crow rates are considered, Canada's market shares

change by 0 to 2 percent in Model I and by 0 to 1 percent in Mod-

el II. The magnitudes of changes in these shares based on Model

I are larger than those based on Model II when the previous scen-

ario or any other compensatory ones is considered' However, with

the exception of the years 1972-75, when the international prices

of wheat were high, these magnitudes are themselves quite small

(between 0 to 4 Percent).

The results in the final rolt of Tab1e 6.38 indicate that over

the period of 1960-83 only 1 percent of canada's market share in

India may be attributed to the Crow benefiL. Model II predicts a

1 percent }oss in that market resulting from the Crow (fable

6.39). If the freight rates had gone up to the fuII compensatory

Ievels (100% CR), Canada would have gained no portion of the U'S'

share in India based on Model I and would have lost 2 percent of

its share in that market based on Model II (fabtes 5'38 and

6.39). Both models predict gains or losses of varying degrees

when rates go up by 65 or 50 percent of compensatory levels' Àc-

cording to Model f, canada gains between 0 and 1 percent of its

share in India when these two scenarios are considered (table
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losses of 26.38 ) .

percent

The corresponding f igures

and 1 percent, respectivelY

for Mode1 II are

(rabre 6.39).
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Tab1e 6.38

Estimated Impacts of Transportation Cosbs on Canada's
Market Share in India (uodet r )

Year THMFOB cRow 1 00% cR 65% CR 50% cR

. "s;:

1 960
1 961
1962
1 963
1964
1 965
1 966
1967
1 968
1969
197 0
197 1

197 2
197 3

974
975
976
977
978

197 9
1 980
1 981
1982
1 983

Net Impact

+.03
+.01
-.02
+.02
+.07
-.02
-.10
-.01
+.05
+.02
-.02
+.04

0

-.22
-. 04
+.09
+.12
+.09
-.02
-.04
-. 04
-.03
+.02
+.02

+.02

-.01
-. 01
-.01
-.01

0
0

+.0
+.0
+.0
+.0
+.01
+.01
+.01
+. 02
-.01
-.01
-.01

0
0
0
0
0

-.01
0

+. 01

-.02
-.02
-.02
-.02
-.01
+. 01
+.0 !
+.01
+.02
+.02
+.03
+.03
+.03
+. 04
-.03
-.03
-.02

0
+.01

0

-.01
-.01
-.02

0

0

-.02
-.02
-.02
-.02
-.01
+. 01
+.01
+.01
+.01
+.02
+.02
+.03
+.02
+.04
-.02
-.02
-.02

0
+.01

0

-.01
-.01
-.01

0

0

-.01
-.01
-.01
-.01
-.01

0
+. 01
+. 01
+. 01
+.01
+. 01
+.02
+.01
+.03
-.02
-.01
-.02

0
+.01

0
0
0

-.01
0

+. 01

===================================================================
)

R; (f .o.b.) = .04
R; (farmgate) = .13
R: (cnow) = .15
Rí (1oo% cR) = .20
R: (65% cR) = .19
R¿ (50% cR) = .17
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Table 6.39

Estimated Impacts of Transportation CosÈs on Canada's
I'taiket Share in rndia (uodeI rI)

1 960-83

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

Yea r THMFOB CROW 100% cR 55% CR 50% cR

970
971
972

1 960
1 961
1962
1 963
1964
1 965
1966
1967
1 968
1969

-.01
0

-.03
-.01
+. 04
-.01
-.09
-.02
+.06
+.01
+.05
+. 03
+. 04
-.20

0
+.06
+. 09
+. 07
-.01
-. 04
-. 04
-.05
+. 01
+.01

-. 06

-.01
-.01

0

-. 01
0

+. 01
0
0

+. 01
0
0

+. 01
+.01
+. 01
-.01
-. 01

0
0
0
0
0

-"01
0
0

-.01

-.02
-.01
-. 01
-.02
-.01
+.01.
+. 01
+. 01
+.01
+.02
-.01
+.02
+.02
+.03
-.03
-.03
-.01

0
+.01
+.01

0

-. 01
-.01.0

-.02

-.01
-.01

0

-.01
-.01
+.01
+.01

0
0

+.01
-.01
+. 01
+.02
+.03
-.03
-.02
-.01

0
+.01
+.01

0

-.01
-.01

0

-.02

-.01
-.01

0
-.01

0
+. 01
+.01
+.01
+.01
+. 01
-.01
+.01
+. 01
+.02
*.02
-.02
-.01

0
0

+.01
0

-"01
-.01

0

-.01

1973
197 4
1975
197 6
1977
1978
1979
1 980
1981
1982
1 983

Net Impact

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

(f .o.b.) = .13
(farmgat,e) = .19
(cRow) = .20
100% CR) = .23
65% CR) = .23
50% CR) = .21

2
R,
R;
R;
R;
R;
R-

. . r-.\.,\st::ì:.
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6.4.13 Pakietan
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In 1983/83, Pakistan imported 29,000 tonnes of wheat and wheat

flour from canada and 259,000 tonnes from the u.s. The estimated

impacts of transportation costs on Canada's market share in Paki-

stan, based on Models I and II, are reported in Tables 6.40 and

6.41, respectively.

When the Crow rates are considered, Canada's market shares

change by 0 to 1 percent in both models. The magnitudes of

changes in these shares based on Model I are larger than those

based on Model II when any of the three compensatory scenarios is

considered.

The resurts in the final rol¡ of rable 6.40 suggest that over

the period of 1969-83 Canada lost 1 percent of its share in India

because of the Crow "benefit'" Mode} rI predicts no change in

Canada's shares due to the Crow (table 6'41)' If the freight

rates had gone up to the full compensatory levels (100% CR)' Can-

ada would have lost 3 percent of its share based on Model I and 1

percent based on Model II (fables 6.40 and 6.41). For the other

two scenarios Model I generates 3 percenÈ and 1 percent loss of

Canada's shares in India, respectivety, and Model II predicts no

gains or losses in that market in either cases (tables 6'40 and

6.41 ) .
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Table 6 - 40

Estimated Impacts of Transport.ation costs on canada's
¡larnéi 

-snut" in Pãkistan (¡¿odeI r )

1 960-83

Year THMFOB cRow 100% cR 65% CR 50% cR

1 950
1 961
1962
1 963
1964
1 96s
1 966
1967
1 968
1969
197 0
197 1

1972
197 3
197 4
1975
197 6
1977
1 978

+.02
0

+.04
+.02
-.04
-.03
+.05
+.02
-.04
-.02

0

-.02
-.05
+.05
+.06
-.03
-.05
-.06
-.03

0
+.02
+.06
+.02

0

-.01

0
0
0
0
0
0
0

-.01
-.01

0
0
0
0

-.01
0
0
0
0
0
0
0

+.01
+.01

0

-.01

0
+.01

0
0
0
0
0

-.01
-.01
-.01

0

-.01
0

-.01
0
0
0
0

-.01
0
0

+. 01
+. 01

0

-.03

0
0
0
0
0
0
0

-.01
-.01
-.01

0

-.01
0

-.01
0
0
0
0
0
0
0

+.01
+.01

0

-.03

0
0
0
0
0
0
0

-.01
-.01

0
0
0
0

-.01
0
0
0
0
0
0
0

+.01
+.01

0

-.01

979
980
981
982

1 983

Net Impact

il:.:;:;=== . ;;=====================.============================
R: (farmgate) = .33
R: (cnow) = .33
R^z (1oo% cR) = .33
R: (6s% cR)
R¿ (50% cR) = .33

,i¡hÈi'...
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Table 6-41

Estimated Impacts of Transportation Costs on Canada's
Market Share in Pák i stan (¡todeL l r )

1 960-83

Yea r THMFOB cRow 1 00% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1 954
1 965
1 966
1967
1 968
1 959
197 0
197 1

1972
197 3
197 4
1975
197 6
1977
197I
197 9
1 980
1 981
1982
1 983

+. 01
0

+.05
+.02
-. 05
-.03
+. 05
+.02
-.03
-.03

0

-.02
-.04
+.07
+.05
-.01
-.06
-.05
-.03

0
+.01
+.05
+.01
+.01

0
0

+. 01
+. 01

0
0
0
0

-.01
0
0
0

-.01
0
0
0
0
0

-.01
0
0
0
0
0

0
0

+. 01
0
0
0
0
0

-.01
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

+.01
0
0
0
0
0

-.01
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

+. 01
0
0
0
0
0

-. 01
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Netlmpact 0 0 -.01 0 0

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

R? (r.o.b.) = .s1
RÍ (farmgate) = .42
RÍ (cnow) = .42
Rr (100% cR) = .43
R2 (65% cR) = .42
R2 (50% CR) = .42

.j.:.t:
., 't!:ì
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6.4.14 Ghana

In 1982/83, Ghana did not import any wheat and wheat flour

from Canada and the volume of wheat and wheat flour imported from

the U.S. was only 24r000 tonnes. The estimated impacts of trans-

portation costs on Canada's market share in Ghana, based on Mod-

els I and II, are reported in Tables 6.42 and 6.43, respectively.

Both Models predict that fluctuations in Canada's share in

Ghana due to Crow rates are in the range of 0 to 1 percent' How-

ever, when the compensatory rates are considered these shares

f luctuate more widely in Þtodel I t,han in. Model II (tables 6.42

and 6.4g1 , with the exceptions of t,he year 1973 in which interna-

tional wheat prices were high and the first two scenarios gener-

ate a 2 percent increase in Canada's share in that market due to

100 percent CR or 65 percent cR (l¿odel II)'

The results in the final row of Table 6.42 indicate that no

portion of Canada's market shares in Ghana over the period

1950-83 may be attributed to the crow benefit. The corresponding

figure in Table 6.43 is an erosion of canada's shares in that

market by as much as 1 percent over the same period. When the

different compensatory rates are considered, Canada's shares

erode by 3 percent for 1 00 percent cR and by 1 percent for 65

percent CR but do not change for 50 percent CR (table 6'42) ' The

corresponding figures based on Model II are a loss of 2 percent

of canada's shares in Ghana for the first two scenarios and of 1

percent for the last one (rable 6.43).
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Table 6.42

Estimated Impacts of Transportation CoStS on Canada's
Market Share in Ghana (¡aodel I )

1 960-8 3

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

Year THMFOB CROW 1 00% cR 65% CR 50% CR

1 960
1 961
1962
1 963

964
965
966
967

-.04
0

-.09
-.03
+.08
+. 06
-.09
-.04
+.07
+.04
+. 01
+.04
+.10
-. 10
-.12
+.05
+. 10
+.11
+.06
-.01
-.05
-.12
-.03

0

0

-.01
-.01

0
0
0
0

+.01
0

+.01
0

-.01
+.01

0
0
0
0
0
0
0
0
0
0
0
0

0

-.01
-.01
-.01
-.01
-.01

0
+.01

0
+.01
+.01
+.01
+.01
+. 01
+.01
-.01
-.01
-.01

0
0
0

-.01
-.01

0
0

-.03

-.01
-.01
-.01
-.01
-.01

0
+.01

0
+.01
+.01
+.01
+.01
+.01
+.01

0

-.01
-.01

0
0
0
0

-.01
0
0

-.01

-.01
-.01

0
0

-.01
0

+.01
0

+.01
0

+. 01
+.01

0
0
0

-.01
0
0
0
0
0
0
0
0

0

1 968
1969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

Net ImPact

===================================================================
.)

R: (f .o.b.) =.31
RÍ (farmgate) = .21
RÍ (cnow)
Ri ( 100% cR) = .22
RÍ (65% cR) = .22
Rr ( 50% cR) = .21

l:

: "rÉ:t ì.1
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Table 6.43

Estimated Impacts of Transportation Costs on Canada's
l¿aiket share in óhana (¡¿oder rI )

1 960-83

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

THMFOB cRow 100% cR 65% CR 50% cR
Year

1 960
1 961
1962
1 963
1964
1 965

966
967
968

-. 03
0

-. 10
-. 04
+.07
+.06
-.08
-. 04
+.07
+.04

0
+. 03
+.11
-. 07
-.12
+. 04
+. 08
+.10
+.08
-. 01
-. 05
-.13
-.03
-.01

-. 03

0

-.01
-.01

0
0
0
0
0
0
0
0
0
0

+.02
0
0

-.01
0

+.01
0

-.01
-.01

0
0

-.02

0

-.01
-.01

0
0
0
0
0
0
0
0
0
0

+.02
0
0

-.01
0

+.01
0

-.01
-.01

0
0

-.0?

1 969
1970
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

0
0
01
0
0
0
0
0
0
0
0
0
0

.01
0
0

.01
0

.01
0

0
0

-.01
0
0
0
0
0
0
0
0
0
0

+.01
0
0

-.01
0

+.01
0
0

-.01
0
0

0

-.01
0
n

-.01Net ImPact -.01

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

(f .o.b.) = .31
(farmgate) = -20
(cnow) =.21
( 100% cR) = -21
(65% CR) = -21
(50% cR) = .21

R3

t?
RO
R2
R2
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6i.4.15 ÀIqería

In 1982/83, Àlgeria imported 483,000 tonnes of wheat and wheat

flour from Canada and 61O,OOO tonnes from the U'S' The estimated

impacts of transportation costs on Canada's rnarket share in ÀIge-

ria, based on Models I and II, are reported in Tables 6.44 and

6.45, respectivelY.

when the crow rates are considered, canada's market shares

change by 0 to 1 percent in both Models. The same will apply

when the compensatory rates are considered with the exception of

the years 1970, 1972 and 1g7g in which the'shares change by 2

percent when the 1OO percent CR scenario is considered (tables

6.44 and 6.45).

The results in the final row of Table 6.44 suggests that no

portion of Canada's market shares in Atgeria over the period of

1960-83 may be attributed to the Crow rates. Þlodel II' âs well'

predicts no change in those shares due to the crow benefit over

the same period (table 6.45). When the 100 percent cR is consid-

ered, Model I generates a 2 percent decrease in shares but Model

II predicts a 1 percent decrease in canada's market shares in ÀI-

geria. Neither models predicts any changes in those shares when

the 65 percent cR or 50 percent cR are considered (tables 6 '44

and 6.45).
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Table 6'+4

EstimatedlmpactsofTransportationCostsonCanada's- ¡tairet share in elger ia (t'todel r )

1 960-8 3

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

Year THMFOB CROW 1 00% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1964
1 965
1 966
1967
1 968
1 969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

Net ImPact

0
0

+.04
+.01
-.05
-.01
+.07
+.02
-.04
-.02

0

-.03
-.04
+.11
+.05
-.05
-.08
-.07
-.01
+.01
+.03
+.04
+. 01
-.01

-.02

0
+.01

0
+.01

0
0
0
0
0
0

-.01
0

-.01
-.01

0
0
0
0
0
0
0
0

+.01
0

0

+. 01
+. 01
+. 01
+. 01
+. 01

0
0
0

-.01
-.01
-.02
-.01
-.02
-.01
+.01

0
0

-.01
-.01

0
+. 01

0
+.01

0

-.02

+.01
+.01
+.01
+.01

0
0
0
0
0

-.01
-.01
-.01
-.01
-.01

0
0
0

-.01
0
0

+.01
0

+.01
0

0

+. 01
+. 01

0
+.01

0
0
0
0
0
0

-.01
-.01
-.01
-.01

0
0
0
0
0
0
0
0

+.01
0

0

==================================--================================
a

R: (f .o.b.) = .14
RÍ (farmgate) = .13
R"^ (cnow) = .14
R: (1oo% cR) = -14
R: (65% cR) = .14
Rz (50) cR) = .14
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TabIe 6-45

Estimated Impacts of Transportation CostS on Canada's
Market Share in algeria (uodel iI)

1 960-8 3

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

Yea r THMFOB cRow 100% cR 65% CR 50% cR

1 960
1961
1962
1 963
1964
1 965
1966
1 967
1 968
1969
197 0
197 1

972
973
974

1975
197 6
1 977
197 8
1979
1 980
1 981
1982
1 983

Net ImpacL

+.02
0

+. 04
+. 01
-. 04
-.03
+. 04
+.Q2
-.03
-.03
-. 01
-.02
-.05
+. 07
+. 05
-.03
-. 05
-.06
-. 03
+.01
-.07
+. 05
+. 01

0

-.13

0
0

+. 01
0

+. 01
0

-.01
0
0

-.01
-.01

0
0

-.01
0
0

+. 01
0
0
0
0
0
0

+. 01

0

+. 01
0

+.01
0

+. 01
0

-.01
0
0

-.01
-.01
-.01
-.01
-.02

0
+. 01
+. 01

0
-.01

0
0

+. 01
0

+.01

-. 01

0
0

+.01
0

+. 01
0
0
0
0

-.01
-.01

0

-.01
-.01

0
0

+.01
0
0
0
0
0
0

+.01

0

0
0

+. 01
0

+. 01
0
0
0
0

-. 01
-.01

0

-.01
-.01

0
0

+.01
0
0
0
0
0
0

+. 01

0

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

R7
R;
R;
R;

iã

(f .o.b.) = .15
(farmgate) = .14
(cRow) = .14
100% CR) = .14
65% CR) = .14
50% CR) = .14

_r::.i..:
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6.4.16 Eqvot

In 1982/83, Egypt imported 22,000 tonnes of wheat and wheat

flour from Canada and 3,120,000 tonnes from the U.S. This

amounted to .1 percent of Canadian and I percent of the U.S.

wheat exports in that year. The estimated impacts of transporta-

tion costs on Canada's market share in Egypt, based on Models I

and II, are reported in Tables 6.46 and 6.47, respectively.

When the Crow rates are considered, Canada's market shares

change by 0 to 4 percent in Model I and by 0 to 3 percent in Mod-

el II. The magnitudes of changes in these shares based on Model

I are higher than those based on Model II when the previous scen-

ario or any other compensatory scenarios is considered. The

changes in Canada's shares are the highest in the year 1973 in

which international wheat prices were high (tables 6.46 and

6 .471 .

Model I generates increases of the magnitude of 2 percent in

Canada's shares over the period of 1960-83 when the Crow is con-

sidered. À 2 or 1 percent decrease in these shares is predicted

when the 100 percent CR, 65 percent CR or 50 percent CR are ap-

plied (tabl-e 6.46 ) . Model I I , however, predicts increases in

Canada's shares in Egypt over the same period when the Crow' 100

percent CR and 65 percent CR or 50 percent CR are considered (fa-

ble 6.47).
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Table 6.46

Estimat,ed Impacts of Transportation Costs on Canada's
Märket Share in EgYPt (¡lodel I )

1 960-83

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

THMFOB cRow 100% cR 65% CR 50% cR
Year

1 960
1 961
1962
1 963
1964
1 96s
1 966
1967
1 968
1 969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

Net ImPact

-.07
0

-.08
-.06
+. 03
+.09
-.02
-.03
+. 04
+.03
+. 02
+.01
+.12
+.09
-.10
-. 01

0
+. 05
+.08
+.Q2
-.03
-.11
-. 05
-.02

0

-.01
0
0

-.01
-.01
+.01
+.01

0
0
0

+.01
-.01
+.01
+.04

0

-.01
-.02
-.01
+.01
+.01

0
0
0
0

+.02

-.03
-.01
-.01
-.03
-.02
+.03 ,

+.04
0

-.01
0

+.02
-.01
+.03
+.12
-.01
-.04
-.06
-.03
+.03
+.02

0

-.02
-.02
-.01

-.02

-.03
0

-.01
-.02
-.02
+.03
+.04

0

-.01
0

+.01
-.01
+.03
+.10
-.01
-.04
-.05
-.02
+.02
+.02

0

-.01
-.02
-.01

-.01

-.02
0
0

-.02
- .01
+.02
+.02

0

-.01
0

+. 01
-.01
+.02
+. 07

0

-.02
-.04
-.02
+.02
+.01

0

-.01
-.01
-.01

-.01

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

(f .o.b.) = .05
(farmgate) = -03
(cnow) = .02
( 100% cR) = .02
(65% CR) = -02
( 50% CR) = .02

RZ
R;
R;
R;
RO

R2

: ':1,:,.
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Table 6.47

Estimated Impacts of Transportation Costs on Canada's
¡aarket Share in egYPt (¡'lode1 rI )

1 960-83

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

Year THMFOB cRow 1 00% cR 65% CR 50% cR

ìl:;:ti'l:
r !:!!ra:.

1 950
961
962
963

1964
1 965
1966
1967
1 968
1969
197 0
197 1

1972
197 3
197 4
1 975
197 6
1 977
1978
1979
1 980
1 981
1982
1 983

R3
R;
R;
R;
R;
RO

-.03
-.02
-.02
-.02
-. 01
+.05
+. 04

0

-.01
0

-.01
-.03
+. 01
+.20
-. 03
-.04
-.04
-.02
+. 04
+.02

0

-.03
-.03
-.02

(f .o.b.) = .21
(farmgate) = .24
(cnow) = .24

100% CR) = .22
65% CRI = .23
50% CR) = .23

0
+,01

0
0
0
0
0
0

-.01
-.01

0
0
0

+.03
0
0
0
0

+.01
0
0
0
0
0

+. 03

0
+.01

0
0
0

+.01,
+. 01

0

-.01
-.02
-.01
-.01

0
+. 07

0
-.01
-.02
-.01
+. 01
+.01

0
0

-.01
-.01

+.01

0
+.01

0
0
0

+.01
+. 01

0

-.01
-.01
-.01
-.01

0
+. 06
-.01
-.01
-.01
-.01
+. 01
+.01

0
0

-.01
0

+.02

0
+.01

0
0
0

+.01
+.01

0

-.01
-.01

0
0
0

+.04
0

-.01
-.01
-.01

0
+. 01

0
0

-"01
0

+.02NeÈ Impact 0

===================================================================
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6 .4 .1? Braz i 1

In 1982/83, Brazil imported 1,494'000 Lonnes of wheat and

wheat flour from canada and 2,0663,000 tonnes from the u'S' This

amounted to 7 percent of canadian and 5.25 percent of the u's'

wheat exports in that year. The estimated impacts of transporta-

tion costs on canada's market share in India, based on Models I

and II, are reported in Tables 6.48 and 6.49' respectively.

when the crow rates are considered, canada's market shares

generally change by 0 to 1 percent in both models, with t'he ex-

ception of the year 1962 in which these sl¡ares increase by 4 per-

cent in l,fode} r (Tabre 6.48) and by 3 percent in Model rr (tabre

6.49).f{henthecompensatoryratesatdifferentlevelsarecon-
sidered, canada's shares fluctuate almost exactly in the same

range (tabtes 6.48 and 6'49) '

The results in the final rolts of the two tables indicaÈe that

over the period of 1960-83, 7 percent (t'fodel I) and 2 percent

(t¡odet II) of Canada's shares in Btazil may be attributed to the

Crow benefit. Canada's market share gains due to the different

compensatory rate are generally high (betneen' 2 to 7 percent)

based on the alternative model specif ications (t'fode} I and II in

Tab1es 6.48 and 6.49) '
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Table 6.48

Estimated Impacts of Transport?!i9l Costs on Canada's
l¿aitet share in BraziI (l'todeI r )

1 960-83

=================================--=====_-===========================

THMFOB CROW 100% cR 65% CR 50% cR
Year

1 950
1 961
1962
1 963
1 964
1 965
1 966
1967
1 968
1969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
197I
1979
1 980
1 981
1982
1 983

Net ImPact

-.03
-.01

0

-.09
+.01
+.04
+.01
-.01
+.01
+.02
+.01

0
+.06
+.09
-.05
-.02
-.02

0
+.05
+.02

0
-.05
-.03
-.01

0

+.01
0

+.04
+. 01
+.01
-.01

0
0
0
0

-.01
-.01
-.01
-.01
+.01
+. 01
+. 01

0
0
0
0

+. 01
0

+.01

+.07

+.01
+.01
+.04
+.01
+.01
-.01 .

0
0

-.01
-.01
-.01
-.02
-.01

0
+. 01
+.01

0

-.01
0
0

+.01
+.01

0
+.01

+.05

+.01
+.01
+.04
+.01
+.01
-.01

0
0

-.01
-.01
-.01
-. 01
-.01

0
+. 01
+.01

0

-.01
0
0

+.01
+.01

0
+.01

+.06

+.01
0

+.04
+.01

0

-.01
0
0
0
0

-.01
-.01
-. 01

0
+.01
+.01

0
0
0
0

+.01
+.01

0
+.01

+.07

===================================================================
R? (r.o.b.) = .56
R1 (farmgate) = .57
Rz (cnow) = .57
R2 ( 1oo% cR) = .57
R2 (65% cR) = .57
R2 (50% cR) = .57

il,i..,



167

Table 6.49

Estimated Impacts of lransportation Costs on Canada's
uaiket Share in brazil (uodel Ir)

Year THMFOB cRow 100% cR 65% CR 50% cR

_.,r:iì

1 960
1961
1962
1 963
1964
1 965
1966
1967
1 968
1969
1970
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
r YttJ

Net Impact

-.04
-.01
-. 01
-.02

0
+. 04
+. 01
-.01
+. 01
+.02
+.02
+. 02
+.04
+.08
-.04
-.02
-.03
+.01
+.02
+. 02

0

-.05
-.02
-.01

+.03 +.02

0
0

+.03
0
0
0
0

-.01
-.01
-.01

0
0

-.01
0
0
0
0
0
0
0
0
0

+.01
0

0 +.02

+.

0
0
03
0
0
0
0
01
0
0
0
0
0
0
0
0
01
0
0
0
0
0
01
0

00
00

+. 03 +.03
00
00
00
00

-.01 -.01
-.01 -.01

00
00
00
00

+.01 0
00
00
00

-.01 0
00
00
00
00

+.01 +.01
00

+.02

+.

;?=?;:;:;:t=:=:;===================================================
RÍ (farmgate) = .57
R: (cRow) =.57
RÍ ( 1oo% cR) = .s7
RÍ (5s% cR) = .s7
R¿ (50% cR) = .57
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6.4.18 Peru

In 1982/83, Peru imported 330,000 tonnes of wheat and wheat

flour from Canada and 578,000 tonnes from the U.S. The estimated

impacts of transportation costs on Canada's market share in Peru,

based on Models I and If, are reported in Tab1es 6'50 and 6.51,

respectively.
When the Crow rates are considered, Canada's market shares

change by 0 to 1 percent in both models. With the exception of

the year 1973, the magnitudes of changes in these shares remain

in the same range even when the three diff,erent compensatory lev-

els are considered (tables 6.50 and 6.51)'

Neither models predicts changes in Canada's share in Peru over

the period of 1960-83 caused by the statutory freight rates'

However, when the compensatory rat'es are considered, Model I gen-

erates decreases in Canada's market shares by 2 percent and 1

percent in the first two scenarios and no changes in those shares

via 50 percent CR leve1s (Table 6.50). Ì'fodel II, as wel}, Pf€-

dicts a 1 percent decrease in Canada's shares in Peru when the

100 percent CR is in effect- The last trlo scenarios Predict no

changes in those shares at all (rable 6.51).
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Table 6.50

Estimat,ed Impacts of Transportation Costs on Canada's
Market Share in Peru (l'todel I )

1 960-83

================================-_==================================

Year THMFOB cRow 100% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1964
1 965
1966
1967
1 968
1969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

0
+.01
-.04

0
+. 05
+. 01
-.06
-.02
+.04
+.02

0
+.02
+. 03
-. 10
-.05
+.04
+.07
+.07
+.02
-.02
-.02
-. 05

0
+. 01

0
0

-.01
0
0
0
0
0

+.01
0

+.01
0
0

+.01
0

-.01
-.01

0
0
0
0
0
0
0

-.01
0

-.01
-.01
-. 01

0
0
0

+. 01
+. 01
+. 01
+. 01
+. 01
+.02
+.01
-.02
-. 01

0
-.01

0
0

-.01
-.01

0

-.01
0

-. 01
0

-.01
0
0
0

+. 01
+.01
+. 01
+. 01
+. 01
+.02

0
-.02
-.01

0
0
0
0

-.01
-.01

0

0
0

-.01
0
0
0
0
0

+.01
0

+.01
0
0

+.01
0

-.01
-.01

0
0
0
0
0
0
n

Net Impac¡ +.03 O -'02 -'01 0

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

R? (f.o.b.) = .09
RÍ (farmgate) = .07
R¿^ (cnow) = .07
RÍ (100% cR) = .08
Rl (6s% cR) = .oB
R¿ (50% cR) = .oB

'li:.:
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Table 6.51

Estimated Impacts of Transportation Costs on Canada's
Market Share in Peru (uodel II)

1 960-83

============================================================--======

Year THMFOB CROW 1 00% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1964
1 965
1 966
1 967
1 968
1969
1970
197 1

1972
1973
197 4
197s
197 6
197 7
197I
1979
1 980
1 981
1982
1 983

Net ImPact

-.01
+. 10
-.03
-.01
+.03
+.03
-.04
-.01
+.03
+.02

0
+.01
+.03
-.06
-.05
+.02
+.04
+.05
+.02
-.01
-.02
-.04
-.01

0

+.09

-.01
-.01

0
0

-.01
+.01 ,

0
0
0

+. 01
+.01

0
0

+.Q2
-.01
-.01
-.01

0
+.01

0
0

-.01
0
0

-.01

0
.01

0
0
0

.01
0
0
0
0
0
0
0

.01

.01
0
0
0
0
0
0
0
0
0

0
0
0
0
0

+.01
0
0
0
0
0
0
0
0

-. 01
0
0
0
0
0
0
0
0
0

0

-.01
0
0

-.01+.01 +
0
0
0

+. 01
+.01

0
0

+.02 +

-.01
-.01
-.01

0
0
0
0
0
0
0

0

===================================================================
.)

R: (f.o.b.) = .19
R: (farmgate) = .17
R: (cnow) =.17
R:, (1oo% cR) = .17
R; (6s% cR) = .17
R' (50% cR) = .17
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6.4.19 Jamaica

In 1982/83, Jamaica imported 24,000 tonnes of wheat and wheat

flour from canada and 99r000 tonnes from the u.s. The estimated

impacts of transportation costs on Canada's market share in Ja-

maica based on t{oders r and Ir are reported in Tabre 6-52 and

6.53, respectivelY.

when the crow rates are considered, canada's market shares

change by 0 to 1 percent in both models. The magnitudes of

changes in these shares based on Model I are larger than those

based on Model II when the previous scenar'io or any other compen-

satory scenarios is considered' However, these magnitudes are

themselves within the same range of 0 to 1 percent vtith the ex-

ception of the year and 1973 in which international wheat prices

were relatively high (rables 6.52 and 6'53)'

Both models indicate that only 2 percent of canada's market

shares in Jamaica over the period of 1960-83 may be attributed to

the crow benefit. rn addition, when the compensatory rates are

considered, Model I predicts a 1 percent increase in those shares

for the 50 percent cR scenario and no change in them for the 10c

percent CR and 65 percent CR scenarios (tab1e 6.52) ' l'lodel II

predicts increases in the range of 2 Eo 3 percent in canada's

market shares in Jamaica (rable 6'53)'
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Table 6.52

Estimated Impacts of Transportation Costs on Canada's
¡laiket share in Jamaica (¡aode1 I )

Year THMFOB cRow 1 00% GR 65% CR 50% cR

1 960
1 961
1962
1 963
1964
1 965
1 966
1967
1 968
1 969
197 0
197 1

1972
1973

974
975
976

1977
197I
197 9
1 980
1 981
1982
1 9&3

Net Impact

+. 03
+. 01
+.03
+.03

0
-.04
-.02
+.01

0
-. 01
-.01
+. 01
-. 04
-. 08
+. 04
+. 03
+.02

0

-.04
-.02

0
+. 04
+.03
+. 01

+. 03

-.01
0
0
0

-.01
+. 01

0
0

+.01
+. 01
+.01
+. 01
+.01
+.01

0
0

-.01
-.01

0
0
0
0
0

-.01
+.02

-.01
0

-.01
-.01
-.01
+.01 ,

+. 01
0

+.01
+. 01
+. 01
+.01
+.02
+.02
-.01
-.01
-.01
-.01

0
0
0
0

-.01
-.01

0

-.01
0

-.01
0

-.01
+. 01

0
0

+.01
+. 01
+.01
+.01
+.01
+.02

0

-.01
-.01
-.01

0
0
0
0

-.01
-.01

0

-.01
0

-.01
0

-.01
+. 01
+.01

0
+.01
+.01
+. 01
+. 01
+.01
+.02

0
-.01
-.01
-.01

0
0
0
0

-.01
-"01

+. 01

;;=;;:.:;;==;===================================================
RÍ (farmgate) = .11
R: (crow) = .12
R1 ( 100% cR) = .12
R1 (6s% cR) = .12
R¿ (50% cR) = .12
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Table 6.53

Estimated Impacts of Transportation CostS on Canada's
Market Share in Jamaica (¡lodel Ir )

1 960-83

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

Yea r THMFOB cRow 1 00% cR 65% CR 50% cR

' \ttj

Net Impac¡ +.1 2

-.01
0

-.01
-.02
-.01
+.02
+.01
-.01

0
0
0

+.09
+.02
+.11
-.01
-.02
-.02

0
+.02
+.02

0

-.02
-.02
-.02

(f .o.b.) = .57
(farmgate) = .59
(cRow) = .59

1 00% CR) = .59
65% CR) = .59
50% CR) = .59

1 960
1961
1962
1 963
1964
1 965
1 966
1967
1 968
1969
197 0

971
972
973

197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

R3
R;
R;
R;
Ri
R-

0
0

+.01
0
0
0
0
0
0
0

-.01
0
0

+.01
0
0
0
0
0
0
0

+. 01
0
0

+. 02

0
0

+.01
0
0
0
0
0
0
0

-. 01
-.01

0
+.01

0
0
0
0
0
0

+. 01
+.01

0
0

+.02

0
0

+.01
0
0
0
0
0
0
0

-.01
-.01

0
+.01

0
0
0
0
0
0

+. 01
+. 01

0
0

+. 02 +.03

0
0

+.01
0
0
0
0
0
0
0

-.01
0
0

+. 01
0
0
0
0
0
0

+.01
+.01

0
0

===================================================================
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6.4.20 Haiti

In 1982/83, Haiti imported less than 500 tonnes of wheat and

wheat flour from Canada and 100,000 tonnes from the U.S. The es-

timated impacts of transportation costs on Canada's market share

in Haiti based on Models I and II are reported in Tables 6.54 and

6.55, respectively.
When the Crow rates are considered, Canada's market shares

change by 0 to 2 percent in Mode1 I and by 0 to 3 percent in Mod-

el- II. The magnitudes of changes in these shares based on Mode1

I are generally larger than those based on,Model II when the pre-

vious scenario or any other compensatory scenarios is considered.

However, with the excepÈion of the years in which the interna-

tional prices of wheat erere relatively high, these magnitudes are

themselves quite small (between 0 to 5 percent).

The results reported in the final rolr of Table 6.54 suggest

that over the period of 1960-63, only 1 percent of Canada's mar-

ket share in Haiti may be attributed to the Crow benefit" The

corresponding figure generated by Mode1 II is 2 percent (fable

6.SB). Neither models predicts any change in Canada's market

shares in Haiti over the same period when 100 percent or 65 per-

cent CR are in effect. Both models generate a 1 percent increase

in.those shares when the 50 percent CR is considered (fables

6.54-6.ss).

,,,..i1'
r':r¡- *!ìll:::
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Table 6.54

Estimated Impacts of Transportation Costs on Canada's
Market Share in Haiti (¡aodet r)

1 960-83

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

Yea r THMFOB cRow 1 00% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1964
1 965
1 966
1 967
1 968
1 969
197 0
197 1

1972
197 3
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

Net ImPact

+.03
+.03
-.08
+. 03
+. 18
-.01
-.27
-.06
+.13
+.06
-.03
+. 10
+.06
-.54
-.14
+.21
+. 31
+.25
-.01
-.09
-. 10
-. 13
+.03
+. 04

0

-.02
-.01
-.01
-.01
-.01

0
+. 01
+.01
+. 01
+.02
+.02
+.02
+.02
+.01
-.02
-.02
-.01

0
+.01

0
0

-.01
0
0

+.01

-. 05
-. 04
-.03
-.03
-.03
+.01,
+.03
+. 01
+. 04
+.06
+.07
+.06
+.06
+.04
-.05
-.05
-.03

0
+.02

0

-.02
-.03
-.02
-.02

0

-.05
-.03*.02
-.03
-.03
+. 01
+.02
+.01
+. 02
+.05
+.06
+. 05
+.06
+. 05
-. 04
-.04
-.03

0
+.02

0

-.01
-.03
-.02
-.02

0

-.03
-.02
-.02
-.02
-.02
+.01
+.02
+.01
+.02
+.03
+. 04
+. 04
+.04
+.03
-.03
-.03
-.02

0
+. 01

0
-.01
-.02
-.01
-.01

+.01

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

R?)

R;
R;
R:
R:
R.

(f .o.b.) = .20
(farmgate) = .29
(cnow) = .31
( 1 00% CR) = .35
(65% CR) = .35
(50% CR) = .33

' . . ..:::.:
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Table 6.55

Estimated Impacts of TranSportation CostS on Canada's
t'taiket share in Haiti (¡'todeL rr )

Year THMFOB cRow 1 00% cR 65% CR 50% cR

1 960
1 961
1962
1 963
1 964
1 965
1 966
1967
1 968
1 969
197 0
197 1

1972
197 3
197 4
1975
197 6

977
978
979

1 980
1 981
1982
1 983

Net Impact

-. 04
+.01
-.09
-.03
+.09
+.06
-.11
-.05
+.0'l
+.04
+.01
+.07
+.12
-.15
-.11
+.07
+.11
+.12
+.05

0

-.05
-. 13
-.03
-.01

0

-.01
0
0
0
0

+. 01
+. 01

0
+. 01
+. 01

0
0

+. 01
+.03
-.02
-.02
-.01

0
0
0
0
0
0
0

+.02

-.03
-.01
-. 01
-.01
-.01
+.02 ,

+. 03
+. 01
+. 01
+.02
+.02
-.01
+. 01
+.07
-.0s
-. 04
-.02
-.01
+.02

0
0

-.01
0
0

0

-.02
-.01
-.01
-.01
-.01
+.02
+.02

0
+.01
+.02
+.02
-.01
+.01
+.06
-.04
-.04
-.02

0
+.02

0
0

-.01
0
0

0

-.02
-.01

0
0

-.01
+.02
+.02

0
+.01
+. 01
+.01
-.01
+. 01
+. 04
-.03
-.02
-.01

0
+.01

0
0

-.01
0
0

+. 01

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

R? (t.o.u.) = .74
RÍ (farmgate) = .71
R: (cRow) = .72
R¿ ( 100% cR) = .73
R2 (65% cR) = .73
R2 (50% cR) = .72
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6.4.21 The World Total Trade

In 1982/83, Canada and the U.S. exported 21,120,000 and

39,315,000 tonnes of wheat and wheat flour, respectively. This

amount.ed to 22 percent and 41 percent of the total world wheat

exports in that year. The estimated impacts of transportation

costs on Canada's share in the world wheat market based on Mode1s

I and II are reported in Tables 6'56 and 6'57'

The second columns (rlH¡æOA) of both tables indicate that the

magnitudes of the impact of the total transportation, handling'

and marketing costs on Canada's market shares in single years are

quite srnall--between 0 to 5 percent in Table 6.55 and between 0

to 3 percent in Table 6.57. These results, therefore' point to

the fact that even the total transportation, handling and market-

ing costs exert only marginal pressures on market shares.

When the impact of the Crow is isolated, with the exception of

the years 1 961 and 1973 in Model I and the years 1 960 , 1964,

1973, and 1975 in Model II, neither models generates any change

in canada,s market shares at aII. However, the reSUlting market

share differences in those years are such that they cancel each

other and as a consequence both models predict that over the

period of 1960-83, no portion of Canada's market shares worldwide

may be attributed to the crow benefit (rables 6.56 and 6'57)'

When the three different compensatory rates are considered'

Model I generates still the same results as it did for the Cror¡

(fable 6.56). Mode1 II, however, predicts a marginal decrease in

Canada's shares in the world wheat market over the same period by

2 percent when 100 percent cR or 65 percent CR is applied' The

!r'..:

l '::1.',¡lr
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table 6.56

EstimatedlmpactsofTransportationCostsonCanada's
Market Share in t-he World (uode1 I )

1 960-83

===--============================--========== 
========= === ============

THMFOB CROW 100% cR 65% CR 50% cR
Year

0
-.01

0
0
0
0
0
0
0
0
0
0
0

+.01
0
0
0
0
0
0
0
0
0
0

0
01
0
0
0
0
0
0
0
0
0
0
0
01
0
0
0
0
0
0
0
0
0
0

,Ì:il
..:lìì

:l:,iì

iìr.:'il

1 960
1 961
1962
1 963
1964
1 96s
1966
1967
1 968
1969
197 0
197 1

1972
1973
197 4
1975
197 6
1977
1978
1979
1 980
1 981
1982
1 983

Net ImPact

0
0 -.

-.02
0

+.02
0

-. 04
-.02
+.02
+.01

0
+.01
+.02
-.05 +.
-.02
+.02
+.04
+.03
+. 01
-.01
-.01
-.03

0
0

-.01
-.01

0
0
0
0
0
0
0

+.01
+. 01

0
+. 01
+. 01

0

-.01
0
0
0
0
0

-. 01
0
0

0

0

-.01
0
0
0
0
0
0
0
0

+.01
0

+. 01
+. 01

0

-.01
0
0
0
0
0

-.01
0
0

0 0-.02 0

ì:::

=========--============== ===========================================

R? (f .o.b.) =.38
R: (farmgate) = .34
RÍ (cnow) = .35
Rl (1oo% cR) = .38
R< (65% cR) = .38
R2 ( 50% cR) = .37



Tab1e 6.57

Estimated Impacts of Transportation Costs on Canada's
uarkèt share in the world (¡aodel Ir)

1 960-83

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

THMFOB cRow 1 00% cR 65% CR

180

50% cRYear

1 960
961
962
963

1 964
1 965
1 966
1 967
1 968
1969
197 0
1971
1 972
197 3
197 4
1975
197 6
1 977
197I
197 9
1980
1 981
1982
1 983

Net Impact

-.01
0

-.02
-. 01
+.01
+.02
-.02
-.01
+.02
+.01

0
+.01
+.02
-.03
-.03
+. 01
+.02
+.03
+.01
-.01
-.01
-.03

0
0

-.02

01
0
0
0
01
0
0
0
0
0
0
0
0
01
0
01
0
0
0
0
0
0
0
0

.01
0
0
0

.01
0
0
0
0
0
0
0
0

.01
0

.01
0
0
0
0
0
0
0
0

+. 01
-.01

0

-.01
-.01

_0
0
0
0
0
0
0
0

+.02
-.01
-.01

0
0
0
0
0
0
0
0

-.02

+.01 +.
0
0

-.01
-.01

0
0
0
0
0
0
0
0

+.01 +.
-.01
-.01

0
0
0
0
0
0
0
0

-.020

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

R? (f .o.b.) = .3g
R: (farmgate) = .31
R¿ (cRow) = .32
R2 (100% cR) = .34
R2 (65% cR) = .33
p2 (50% cR) = .33
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6.5 CONCLUSIONS

One of the important conclusions emerging from the previous

analysis is that the price mechanism works effectiveì-y in the in-

ternational trade of wheat. This is reflected in large negative

values for the estimated elasticities of substitution and market

share elasticities that are indicative of the conclusion that

relative export prices are an important factor in allocating a

given volume of imports among the two major competing wheat ex-

porting countries.

Às expected, the nonprice preferences turn'out to be typically

non-neutral, as reflected by the magnitudes of the equal price

market shares between Canada and the U.S. This finding is con-

sistent with propositions advanced before in the study, in the

sense that nonprice preferences are at least an equaIJ-y important

factor in deternining trade flows in wheat.

The single most important conclusion of this chapter, however,

is that the statutory grain freight rates have had very litt1e or

no impact on Canada's share of the export wheat markets in aLmost

aIi the countries surveyed. The empirical analysis indicates

that removing these rates and allowing them to increase up to

fuII compensatory levels wiIl only have a marginal impact on Can-

ada's wheat market shares.



Chapter VII

St MltfARY ÀND CONCLUSIONS

The objective of this chapter is to summarize the main conclu-

sions that emerge from this study. À more comprehensive discus-

sion can be found in the concluding section of each previous

chapter.

The structure of this chapter is as follor¡s. Firstr the cen-

tral objective of each section of the study is identified. Sec-

ond, the basic methodology ernployed in accomplishing the objec-

tives is briefly mentioned. Ànd, third, the conclusions and

policy irnplication that emerge from the analysis are presented.

And fourth, the former conclusions are qualified by taking into

consideration the limitations underlying the methodology em-

ployed. In addition, suggestions for related research that could

contribute to improve the quality and/or broaden the scope of the

conclusions are proposed.

7.1 STÀTTTIORY GRÀIN FREIGHT NA.rES AI{D DIVERSIFICATIOI{

The demand for exports of a particular commodity from a given

country is determined both by market forces and by institutional

factors. We have argued that it is the institutional factors

which provide the framework under which the effective demand ma-

terializes. We have reviewed the Iiterature and analyzed the

Crow problem within this broad context. After introducing the

.;:,::..rtil..
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social goals of the Crow and freight rate discrimination we sug-

gested a simple theoretical framework for the analysis of the

question of diversification via freight rate policies. Three

main conclusions emerge from t,he IiteraÈure revien and the analy-

sis. First, the Crow impact on the Prairies has meant a domi-

nance of, and dependence oDr production of statutory grains for

export at the expense of other crops with a concomitant loss of

economic output from lower levels of grain processing and Iive-

stock production. In additionr ân inadequate transportation sys-

tem has led to restrictive delivery guotas' h'igher storage costs'

and less than potential grain production, thereby reducing total

income from grain as well as income from associated activities.

This conclusion needs, however, to be qualified due to the fact

that most of the studies reviewed earlier are based on the tech-

nology, econornic condition and policy environment of the mid

1970's. ÀIt of these have changed substantially over the }ast

decade and, as suggested by Tyrchniewicz (1984)' it is essential

that a signifcant portion of future research efforts be directed

tc,wards analyzing factors influencing the levels of all crop and

Iivestock production in aII regions of Canada, not just the Prai-

ries. Àn understanding of agricultural supply response is cen-

tral to any assessment of changes in freight rat.es and further

research in Èhis area would make a substantial contribution.

Second, tàilway pricing in western Canada has worked effec-

tively since it has been used as a tax and a subsidy to redistri-

bute income. More importantly, the structure that has encouraged

the development of the West has also been in the long-run, prof-
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it-maximizing interest of the raiJ-ways. Ànd third, âIthough

there is some causality between railway pricing and the economic

development and industrial diversification of the West, it is not

only the railway structure that determines the industrial struc-

ture of a region, but also the cost and market structure of the

industries that determines their ability to pay for transporta-

tion and, hence, the structure of a value-of-service rate system.

9te have, therefore, suggested that the workings of the railway

rate structure are broadly consistent with the efficient alloca-

tion of resources, including promoting ef f i.cient industrial de-

velopment of the West.

The main implication of the above concfusions is that the use

of freight rate policies, e.g., a one-time increase in statutory

grain freight rates as a corrective policy to remove existing

anomalies in crop mixes and industrial locations should be ques-

tioned. Freight rate policies for economic development goals

concern the costs of interfering with an efficient pricing sys-

tem. Not only are there the direct inefficiencies induced by

causing freight rates to be uneconomic, there are the potentially

high costs of interfering with the managerial incentives for ef-

ficiency in a value-of-service pricing system. More importantly'

freight rates generally constitute only a small portion of the

total delivered costs of high-valued processed or manufactured

goods. The efficacy of freight rates in promoting their develop-

ment is, therefore, questionable. Even a high degree of inter-

ference with freight rates could be inefficient to achieve the

desired developmental effects. To sum up, the pursuit of noneco-
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nomic industrial developments is more effectively achieved by di-
rect government assistance rather than via indirect and uncertain

measures such as freight rate policy.

7.2 STATTIFORY GRÀIN FREIGHT RÀTES Àl{D CÀNÀDÀS SI{ÀRE OF TI{E
EjKPORT T{IIEÀT MÀRKET

we have analyzed the impact of changes in statutory grain

freight rates on Canada's share of the export wheat market with

particular reference to the case of Canadian and U.S. wheat ex-

ports to selected markets. In order to accomplish the above ob-

jective, both static and dynamic models have been used. The

static analysis was performed via an elasticity of substitution
modeI. Subsequently, the time dimension was added by formulating

a partial adjustment market share model which assumes that the

response of imports to change in prices is gradual rather than

instantaneous. From the two models the elasticities of substitu-

tion and Èhe market share elasticities $rere directJ.y obtained.

To isolate the impact of statutory or different compensatory

grain freight rat,es on wheat market shares we compared the shares

obtained from relative farmgate prices with shares obtained from

t.hese prices plus fixed or different compensatory rates. We also

determined the magnitudes of nonprice preferences for Canadian

wheat in selected import markets. The following main proposi-

tions emerge from the analysis. first, the price mechanism works

effectively in the international trade of r¡heat. This is re-

flected in large negative values for the elasticity of substitu-

tion and market share elasticity which indicate that relative ex-
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port prices are an important factor in alLocating a given value

of imports among competing exporting countries, i.e., Canada and

the U.S. It is also true thaÈ prices alone are unable to explain

much more than a half of the variations in Canada's shares in

wheat markets. This finding is consist,ent with the proposition

advanced in the study, in the sense that "nonprice" preferences

are also of considerable importance in determining trade flows in

wheat. Less negative and large positive elasticities of substi-

tution and market share elasticities were observed for several

countries, e.g., Japan, which suggest that wheat freight rate in-

creases ßây, at least partially, be passed forward. Elasticities

considerably more negative were observed for the majority of the

countries analyzed in the study, e.g., China, which irnply that

Canada may potentially gain in revenue by limiting wheat exports'

However, the gain is likely to be, at least partially, offset by

associated losses in other markets, given Èhe uniform asking

prices of the Canadian Wheat Board to all buyers which nere as-

sumed to be the case in this study. Às suggested by Capel and

Rigaux (1g7e), this raises the interesting theoretical and prac-

tical question of multiple pricing, the possibilities of which

should be explored. Nevertheless, the finding of either small or

weak responses on the part of several major importing countries

analyzed suggests a potent,ial for nonprice competition.

The single most important qualification of the above conclu-

sions is the problem of retaliation. Retaliatory price Policies

by Canadian wheat competitors could substantially affect the mag-

nitude of the price responsiveness of importers. Predicting the
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extent of retaliation, however, is complex and a good understand-

ing of the retaliatory practices among the major wheat exporters

would clearly improve the possibility of making more analytical

policy decisions related to the effectiveness of the price mecha-

nism in allocating trade flows. It is in this area where further

research is needed to broaden the scope of the conclusions. In

addition, it is necessary to recognize the differences in r¡heat

quality of the competitors invoLved. It was assumed that there

are no inter-year changes in quality relationship between Canadi-

an and U.S. wheaÈs. ff., however, this,assumption is not valid

and there is also a correlation between relative price and rela-

tive quality, the estimates of elasticity of substitution and

market share elasticities wiLl be biased. 1o improve the quaLity

of the conclusions, therefore, future research should perform the

analysis of price responsiveness in internat,ional trade of wheat

in a three-dimensional framework, price, guantity and quality.

Second, the influence on market shares of factors other than

relative prices was measured by means of the estimated intercept

term at equaÌ Canaelían-U.S. prices. Nonprice preferences fcr

Canadian wheat nere high in alI of the selected centrally-planned

countrieS. They, therefore, suggest that there exists some im-

porter loyalty to Canadian wheat. One explanation of this result

might be that these importers favored Canada at equal prices be-

cause the quality of Canadian wheat was on the average superior

to that frorn the U.S. Since it was not feasible to adjust wheat

prices for variations in their quality compositions, Hê cannot

determine the importance of this factor. Our results, generally,
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indicate a consj.derable preference on the part of importing coun-

tries for U.S. wheat. À possible explanation is that U.S. com-

mercial ties with wheat importing countries were stronger than

those developed by Canada. Many of these countries were probably

more familiar with U.S. products and markets, and many of their

industries yrere significantly controlled by U.S. interests- This

explanation is borne out to some extent in the results which in-

dicate that the Iarge Canadian disadvantage among Iess-developed

countries was the primary cause of Canadian disadvantage in world

wheat markets (see Table 6.5). À second possibility is that many

of these countries are more strongly associated politically with

the U.S. than Canada. The main implication of these results is

that the Canadian Wheat Board needs to focus more at.tention on

expanding markets in developing countries. Às suggested by Tyr-

chniewicz (1994), the potential for barter trade and the trade-

aid linkage may be prolific in this regard.

The above conclusions should be carefully qualified in the

Sense that the average Canadian import share at equal prices, âI-

though an importiant summary measure of import demand, does not b]'

itself explain the determinants of nonprice preferences. Expect-

ed equal price shares varied widely from observation to observa-

tion, these variations depending upon the characteristics specif-

ic to a particular import market. Examining the causes of these

variations will further illuminate the determinants of preferenc-

es for Canadian or U.S. wheats.

.¡,hird, the statutory grain freight rates have had very little

or no impact on Canada's wheat market shares in almost aII of the
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countries analyzed. In addition, substitution of the different
compensatory grain freight rates for the statutory ones will only

have a marginal impact on Canada's wheat market shares. This,

however, does not mean that the rates should be increased. To

make a final judgment on this guestion, the following has to be

taken into consideration:

1. Costs of other inputs such as capital, fertilizer, pesti-

cides and crop expenses, and

Ànnual variations in the price of wheat which are mainly

due to changes in trade flows and weatier patterns.

Both models performed reasonably well in generating these re-

su1ts. However, it should be recognized at this point that the

international wheat market struct,ure may have changed over the

period studied and the statistics on which the models vtere based

may not have reflected this market fairly. Since both models are

based on single equations, it is easy to determine the conditions

that must hold for the parameters of t,he models to be stable

(eindyck and Rubinfeicl, i976). There exists a set of statistical
,tests (R', t-tests, etc.) ttrat can be used to judge the signifi-

cance of the models and their individual estimated equations.

The regression equations can easily be evaluated based on their

statistical fits, and directly used to produce forecasts.

Ànother Iimitation of this study is the underlying assumption

of perfectly eJ-astic supply of wheat to price changes. we made

this assumption in order to estimate the price sensitivity of the

export demand for Canadian wheat within the framework of the

2.
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elasticity of substitution model.. The focus of the thesis was,

therefore, ofl the demand side and the impact of changes in grain

freight rates on the supply side was ignored. À more comprehen-

sive examination of the problem should reLax this assumption and

incl-ude the analysis of aIl factors affecting supply and demand

in Canada, its competitors and its customers. Developments in

EEC farm policies, U.S. export policies, Japanese trade policies,

USSR meaÈ production targets, and world economic conditions wiII
have a significant impact on Canada's exports, grain prices and

the demand f or transport services (ryrchni.ewicz, 1984). Àny f u-

ture projections of Canada's share of international wheat markets

should include these factors. More specifically, the following

may be suggested for further research:

1. In the present study, export market shares yrere computed

for just two countries, Canada and the U.S. This can be

easily generalized to three or more wheat exporting coun-

tries. In general, if there are n countries, then the

number of distinct two country demand equation whictr must

be calculated is n(n-1)/2. These equations can, then, be

combined in order to determine estimates of each exporting

country's share in the exports of all n countries (Cins-

burg , 1969).

À covariance model, i.e., pooling time series and cross-

section data, can be developed to include all agricultural
commodities, in all imporÈing countries, over time. Àn

equation may be formulated to express Canada's share of

2.



multaneousLy taking atI factors into account, the error

191

combined Canada and U.S. in a specific year, of a specific

commodity, to a specific country, as a regression on the

relative price of the commodiLy in that year and country.

Both the intercept and the slope of this regression egua-

tion vary among commodities, years and regions. Since the

slope determines the elasticity of market shares due to

the factors just mentioned, this formulation permits de-

tailed analysis of the determinants of elasticities. The

intercept measures the influence of nonprice preferences

on Canada's market shares. In additi'on, a further price

coefficient could be included in the formulation which

measures the nonlinearities in the relation between market

shares and relative prices. Separate elasticities can

thus be calculated for particular price intervals (Leamer

and stern, 1970). This is a far more effective approach

than the alternative method in this study. The interval

variables permit the slope to vary according to relative

prices, thus eliminating the need to assume a constant

slope and elasticity, as required by the present study.

Introducing regional variables both provides important in-

formation on regional market share influences and increas-

es the number of observations and the degrees of freedom,

causing a substantial reduction in standard errors. Co-

variance techniques permit us simultaneously to take into

account the effects of year, commodity, and region on the

intercept and slope of the market share relation. By si-
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variance is reduced and possible biases caused by neglect

of possible interrelations among the sets of annual, com-

modity, and regional- variables are eliminated. On the

other hand, the gains from using regional data might be at

Ieast partially offset by the increased tendency for

greater errorS in measuring regional prices and market

shares.
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