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ABSTRACT

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-agricultural 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 suﬁsidy have not been well researched. = This thesis is an
initial»éxperiment in developing the trade modeling capacity to
evaluate the impact of changes in statutory grain freight rates
on Canédé‘é-share of thé;export wheat market.

Thé ob5ectives of the thesis are to identify the extent to
which the statutory graih freight rates have determined Canada's
export wheat market shares and to estimate the impact of changing
the freight rates on Canada's comparative advantage and conseq-
uent trade flows. These objectives are accomplished by estimat-
ing both static gnd 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 attempted to analyze the historical evolution of the Crow
‘and its impact on the Prairie agriculture. This is followed by a

theoretical analysis of the question of diversification via




fréight rate policies. Subsequently, the world 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. Thé'question
of price responsiveness in impoffy demand functions is analyzed
and a simple procedure to quantify nonprice preferences for Cana-
dian wheat is suggested. Finélly, 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 almost all the countries sur-
veyed. In addition, substitution of the different compensatory

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

ginal impact on Canada's wheat market shares.
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Chapter 1
INTRODUCTION

1.1 BACKGROUND

Canada's agricultural trade is not only vital to the agricul-
tural sector but also to the entire economy. Agricultural ex-
ports in the 1980's have aneragea approximately $10 billion per
annum. Agricultural imports were valued éé abproximately $5 bil-
lion 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 agr1cu1tura1 products.

Canada' s share in world agr1cultura1 exports is approximately
“4 5~percent;n‘ It has a 51gn1f1cant position in world wheat, bar-
ifley and rapeseed markets, accounting in 1985 for approximately
-‘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 1ess—developed countrles.

Gra1ns and oilseeds and their products comprise approx1mately
75 percent of Canada s total agricultural exports, w1th wheat and

wheat flour alone generating 50 percent of all revenues from food

"and agr1cu1tura1 exports. World wheat trade more, than doubled

between 1960 and 1985 (from 45 to over 105 mllllon tonnes). The
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reél world price of wheat, however, declined nearly Sovpercent
over that period. Although annual wheat market shares have fluc-
tuated, during this time Canada has generally accounted for about
20 percent of world exports. Wheat also plays a critical role in
achieving a food balance in many countries with domestic shortag-
es of staple érops. Over the past 25 years, wheat imports of
less—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 Crow subsidy. The
level and composition of Canadian agricultural product;on have
been heavily influenced by the Crow's Nest Pass grain-freight
rates. In the past, tﬁese rates'havevprovided a transportafién
subsidy to Canadian grain producers and hayegengQﬁfégéalﬁhe move-
ment of the raw product to an exportvpdsitich;l:‘However, these
low freight rates have also resulted in under-investment in grain
transportation facilities and this has constrained export poten—
tial. A solution‘to Canada's "transportation problem" would un-
doubtedly change both the level énd compositiop' of agricultural
exports. This would come about from a shift in western Canada's
comparative advantage in grains and Qilseedsivis—a—vis the rest
~ of the world. These trade effects_'frgmwa.fembval of the Crow
subsidy héve not been well researched. This study iS“anﬁiﬁitiél

experiment in developing the trade modeling capacity to evaluate




*

the impact of changes in statutory grain freight rates on Cana-

da's share of the export wheat market.

1.2 OBJECTIVE AND METHODOLOGY

The main objectives of this study are twofold:

1. To identify the extent to which the statutory grain
freight rates have determined Canada's export wheat market
shares.

2. To estimate the impact of changing the freight rates on

Canada's comparative advantage and consequent trade flows.

These objectives will be accomplished by estimating both stat-
ic and dynamic market share models during the period 1960-83.

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

~§titutionmquel and the dynamic analysis will be provided within

- the framework of a‘partiai adjustment market share model. These

models 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 ORGANIZATION OF THE STUDY

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 Crow" and its impact on Prairie

agriculture is presented. Chapter III develops a theoretical

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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wheét market with an analysis of the price variability 1in that
market. Chapter V concentrates on the development and specifica-
tion of the elasticity of substitution and constant market share
models. Chapter VI contains the empirical results of the study.

The summary and conclusions are provided in Chapter VII.




Chapter I1I

CANADA'S TRANSPORTATION PROBLEM: AN HISTORICAL
PERSPECTIVE

2.1 INTRODUCTION

This study analyzes the impact of changes in statutory grain
freighf 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 faé~
tors. It is the institutional factors that provide the framework
under which the effective demand materializes. One particﬁlarly
controversial institutional factor that has influenced Canadian
grain exports was the Crow's Nest Pass Agreement.

The ijectiverf this’chapter is to survey the relevant studf”
ies which have attempted to analyze the historical evolution of
£he Crow and its impact on Prairie agriculture. The economics 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.



2,2 THE ECONOMICS OF "THE CROW"

In 1837, as part of an agreement between the Dominion of Cana-
da and the Canadian Pacific Railway, the latter agreed to lower
its freight réées on grain and flour moving east-bound to Fort
William/Port Arthur (Thunder Bay), and thereafter maintain the
lower level, in return for a subsidy of $3.4 million to build a
‘rail line through the Crow's Nest Pass. At the same time, the
railway agreed to government regulation of freight rates, thus
completely ehding the unrestricted monopoly power originally won
through the building of the "National Dream"\(ﬁérvey, 1980). The
purpose of the Crow's Nest Pass Agreement was to facilitate the
development of promising mining areas in southern B.C. and to in-
tegrate the areas into fhe Canadian economy (Gilson, 1982).

Terms of the Agreement were suspended under the West Measures

Act in 1918 and ratesﬁwepg"allowed to rise above the "Crow" lev-

el. In 1925, however, the maximum rate limit on eastbound grain

and flour wés,méde;'Statutory (Gilson, 1982).  The ‘statutory
Afreighf ratesLﬁere referred to as the freight rates for the move-
ment of gfain .and grain products from various pointskin western
Canada to ports of export. Those grains eligible to be moved by
rail at the statutory rate were called statutory gréins (Hall, et
al., 1985). Acco;ding to the Gilson report, p;ior to the Western
Gréin Transportation Act, over 50 commodities Qere moving at the
statutory rate, ranging from wheat to such minor items as sun-
 flower seed o0il cake meal (Gilson, 1982).

The obvious implication 'of keéping grain freight‘réteél at

their 1897 level was that they no longer bore any resemblance to
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acéual expenses incurred in moving the product. As early as
1959/61, at the time of the MacPherson Commission, evidence was
presented that the rates failed to cover even variable costs,
much iess 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
were losing money on shipping statutory grains. In that year,
the Snavely Report found that the railroads had lost $105.5 mil-
lion on shipping grain in 1974, without any contribution to con-
stant costs (Snavely, 1976 to 1979). The Gilson report concluded
that the railway loss in 1980 was $215 million even after the in-
clusion of the $170 million in revenues received from the Federal
Government as branch line subsidies and rehabilitation payments.
After the addition of an appropriate contribution to cthtant
costs,vthe loss amountedlto $299 million (Gilspgj 1982). :déhér
estimates from the Snavely Report as reported in _Hagvéyf(fééb)
show revenue from statutory grains at 38 péfcent'of: yériable
costs in 1974. (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
inflation is illustrated in Figure 2.1.

Figure 2.2 shoﬁs the time path of both the Crow rate and the
full cost or compensatory rate in moving grains from 1950 and
projected to 1991.  Because ofrthe fixed na;g;emof t§¢ s;atutbry
rate, infiétion iﬁ grain'traﬁsportaéiOn cogté since the 1950's

has produced a widening gap between the actual costs of moving
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gfains and what producers have paid via the statutory rates. By
1981, shippers of statutory grains paid only about 20 percent of
the 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 (Rirk, 1983).

This vast discrepancy between rates paid and costs incurred
has both efficiency and equity implications. The former arise
because of three separate types of distortions; (a) between stat-
utory grains versus all other traffic from the viewpoint of the
railroads, (b) between rail versus trucks .as a means of moving
grain from the farm to collection points, and finally (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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2.5.1 Efficiency Considerations

The railways have been subjected to an increasing loss of mon-
ey for each tonne of statutory grains moved. They could not
abandon,this traffic, but they had no incentive to invest in new
facilities and equipment 1linked to the grain trade, or even to
maintain the existing facilities. The result was that the entire
grain handling and distribution system was in a state of disre-
pair by the early 1970's (Gilson, 1982). The boxcar fleet had
shrunk dramatically, branch lines were deteriorating, and train
speeds had to be reduced. The losses were mountihg year by year
and the situation was becoming unacceptable to the railroads; to
the Federal Government; to the grain producers; and to the na-
tional economy. Indeed, it is alleged that restrictive delivery
quotas imposed by the Canadian Wheat Board stemming from inade-
quate transportation capac1ty resulted in lost and deferred grain
sales (K?EE"”1983)' On -farm storage costs 1ncreased as well,
reaeﬁinék as high as $100 million in 1978/79 for wheat alone
(Rirk, - 1983). Aeeording to the Gilson report lost sales in
1977/78<amouhted to $400-600 million and in 1978/79 to $600 mil-
lion. Demurrage costs were $20 million in 1978 (Gilson, 1982).
Gilson (1982), too, emphasizes that deferment of sales resulted
in increased storage costs and grain producer's incomes were re-
duced as a resultiof the inability of the system to handle great-

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

sales due to- large grain surpluses -on the Pralrles.v These have,
‘occurred both because of worldw1de excess grain supplles and be-

cause of the.inability of the handling and transport system to
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mer available quantities of grain to export positions, e.qg.,
grain carry-overs of the late 1960's were due to marketing prob-
lems relating to the International Wheat Agreement and a Canadian
Wheat Boérd decision to export wheat instead of barley kLang,
1984).

As a result, there was an efficiency cost associated with re-
lying 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 storage costs, foregone .production on the Prai-
ries with constrained marketing opportunities, and distress 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 extremely
important due to the fact that Canada's Prairievgegion is very
dependent on grain production and exports.

The inefficiencies went beyond the railway system itself. For
instance, all grain movement reguires some combination of trucks
and rail transport. With the latter subsidized, there was an in-
centive to use it intensively and to ecoﬁomize on the former.
More grain was moved by rail as opposed tdvtrpcks than was so-
cially optimal and too many collection points are maintaiggd as a
result. These collection points are, in effect, small Prairie
_towns. This particular feature has been,a kenglement in £he 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 they otherwise would be. This follows from the
recognition that Canadian farmers are effectively price-takers
for most of their output. If they are to sell internationally,
all costs of getting the grain to market must be borne internally
and very little, if any, 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-
mally receive a higher price for their products than they would

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

' the case every year, as, for example, there were distress grain

sales in 1977/78 and "1978/79 (Carter, et al., 1984).
“Artificially high farm-gate prices raise two types of effi~-
ciency considerations.  First, inflated returns maintain some
farmland in production that would otherwise be uneconomic. This
is corroborated in all of the existing studies on the subject
(Harvey, 1980, 1981; Fields and Kraft, 1981; Norrie, 1983). Es-
timates of the extent of uneconomic farmland left in production
vary somewhat dué to different methodologies, data bases, refer-—
ence years, and estimates of the size of the "Crow gap" (Harvey,
1980){ but the numbers are typigﬁ}ly :ather small, reflecting the

limited alternative use for most Prairie land.
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‘The second distortion (Harvey, 1980; Gilson, 1982; Kirk, 1983;
pavey 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 West. It takes
several pounds of grain to produce one pound of beef, pork, or
poultry. Thus, even if meat products are more expensive to ship
per unit, it should still be cheaper to feed the animals close to
where the grain is produced. 1If the rates for shipping-the input
are artifically low, however, while those on the finished prod-
ucts are unregulated, 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 West
than economic calculations suggest. The argument was extended to
the oilseed crushing industry as well. |
Most anaiysts have foﬁpqwthat there is, indeéa;"a‘éiétbrtion
of this type, and thét“itf ?sApropéb1y Quite significant. Har-
vey's (1980) estimates Shqgésted a 3 to 6 percent expansidn in
the short run for hog and béef production following removal of
the Crow subsidy. In the long run, expansioné of 12 to 14 per-
cent were suggested. Harvey (1980) found a significant positive
effect on such secondary industries as rapeseed crushing, meat
processing, meat tranéport, and feed processing as well, although
he cautioned that the numbers were "approximate". Assgming an
increasg_iq“thekgraip,rateffrom:v21 cents/cwt. to 77 cents/cwt.,
Arcus (1977) fouﬁa thétkéroés- revenue from livestock production

would increase by $100.1 million or 7.7 percent. He also esti-
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maéed 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. A more recent
study of the rapeseed industry (Furtan, et al., 13879) examined
the effect of changing grain rates as well as the Japanese import
tariff on Canadian produétion and processing.. Followiqg an in-
crease ih the grain rates to $8.32/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 13,260 tonnes (5
percent) oil exports from Canada would increase by 5,460 tonnes,
and Canadian meal consumption would increase by 5,740 tonnes.

Gilson (1982) summarized the economic studies underlying his

report as iﬁdicating, '...a positive potential of indeterminate
size for the western livestock industry" and a possibility of
further expansion of canola crushing. Thus, it is probably safe
to assume that statutory grain rates were responsible for,som?

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

canola-crushing plants.

2.2.2 Equity Considerations

Equity éoncerns arise because providing an economic service at
a price that is less than the opportunity costs of the resources
involved means thét some groups are being subsidized, presumably,
at someone else's expense. Equity is normally thought of as in-
volving gglfare comparisons among individuals“and,ceriéinly there .
is an important element of this 4iﬁ the Crow debate. ‘“Thevﬁaturé

of the transfers involved, however, has meant that the equity
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quéstion 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,Lj983).

Clearly, freight rates below cost mean'thét thé' return per
acre to producing statutory grains is higbgg:thanVit would be in
an undistorted situation. In other words;*?weste:n farmers pro-
ducing grain for export receive a subsidy. The exact magnitude
of this transfer, however, depends on the sizé of the Crow gap
and the price sensitivity of the export demand'for',canadian
grains. An important offsetting factor is the ﬁéost" of a deéé—
riorating transportation system and foregone- production and
sales. On theAbenefit side, Arcus (1977) pﬁt the additional rev-
enue from wheat sales at nearly $200 million,k or. 12.8 percent of
' gross sales. The subsidies on other export grains and b}—prod+
ucts and.the losses caused by an inefficientbtr§Q§P9rtation netE
work must also be taken into account to getﬂihe £6#ai;§;%§cf”imf
pact of the policy. LT

This transfer is not restricted to export g;éiné‘aIOné, how-—
ever. Because nearly two-thirds of Prairie;gtaih production is
traditionally sold off the Prairies, the 1odal'mérket tends to be
a residual or price-taking market. Hence, priéés'of~statutory
grains sold locaily normally reflect the farm¥gate.priSes of
grain sold for export. This means that the prices of all statu-
_ tory grains, and not just those which are merd §££Wth¢»Pfairiesp
‘are higher due to the Crow. The estimate'of;tﬁ;féizeféf the Crow

benefit is thus better calculated as the subsidy received on all
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gr;in production in the West, rather than just on that grain des-
tined for export. Oon this basis, Harvey (1980) estimated that
1978 transfer to grain producers was from $338 million to $439
million, depending on whether grain traffic without the Crow
would pay a rate that would cover variéble,costs or to make some
contribution to overhead. Arcus (1977) put the figure for one
year earlier at $341 million or 3.9 percent of the total rev-
enues. Another study by the IBI Group cited in Wilson and Tyr-
chniewicz (1980) estimated that in 1977 the Crow benefit was be~-
tween $241 million and $459 million, depending on whether the
rates were increased to the compensatory 1evel; or to a level
similaf to other traffic. Norrie and Percy (1983) put the loss
in income to agricultural landowners from removing the Crow sub-
sidy at 9.2 percent under a "best guess" short-run scenario, and
at 5.8 percent once all adjustments had beenbmade;f By any calcu-
latioh, then, the income gains are g}early signifiéénﬁ under thé
Crow. | o :

The form this transfer takes caﬁ:Se.'sééh'most clearly in a
long-run, general equilibrium‘context.' Artificially low freight
rates increase the expected return per bushel of grain, which
tends to keep more land, 1abor, and capital in agriculture than
would be the case otherwise. If all these factors were fixed in
supply‘to the region, their returns would bg;buoyed”up above what
they would be otherwise. Over a sufficiently long period of
 ktime,NWhowever, the stocks of capital._and labor adjust to elimi-
‘nate‘thiéAdifferential. Thusf?ﬁﬁédonly sustainable incomé gains

from the Crow rates are presumably capitalized into land prices.
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Ituis, therefore, the current landowners who are the prime bene-
ficiaries of the Crow subsidy, and who would consequently lose
the most from its abolition. Oon the other hand, 1if 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.
1f these two groups are the main 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 otherwise, since the railways receive no direct

compensation for losses incurred under this policy (we are not

. yet considering the provisions of Bill 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. Lower Canadian Na-
tional Railway profits presumably mean larger claims on, or
smaller contributions to, public sector genergl 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 western grains
such as livestock, feedlots, and canola crﬁgherSfare disadvan—

taged by the rate distortion (Harvey, 1980; Wilson and Tyrchniew-
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ici; 1980; Gilson, 1982; Kirk, 1983; Tyrchniewicz, 1984). Feed-
grain prices within the West are higher than natural conditions
would dictate by some portion, or perhaps by all, of the Crow
benefit. This means fhat locally-based producers have higher
input costs andr end up with 1lower profits, since they face
unrequlated freight rates on their own products and operate in a
highly competitive market where they cannot pass these forward.
Over time, as the wedge between rates increases, this reduces
processing margins of these industries 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. As a conse-
gquence 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 fullk‘¢osts of :ransportation. As a

result, Prairie farmers have less incentive to diversify their

crop mix. Moreover, the existing disincentive to crop diversifi-

cation will increase over time in the absence of Crow reform

(Gilson, 1982).

2.3 THE POLITICAL ECONOMY OF THE FREIGHT RATE REFORM

As an exercise in the political economy of rggional policymak-
ing, the Crow debatevis even more interesting. To illustrate
this,i we will evaluate what is contained in the Gilson report
with respéé; to the economic féctors summarized above. The ultif
mate lééisiatibn (Bill C-155) ‘will be discussed on these same
terms. Finally, the merits of Hall's recently published report

will be presented.
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2.3.1 The Gilson Report and the Western Grain Transportation
Act

In February 1982, the Federal Government announced its inten-
tion to rectify once and for all the serious situation that was
developing in grain transportation. Dr. J. Cleyton Gilson was
commissioned to find an acceptable means of implementing a new
grain freight rate structure. His report was 1ssued in June 1982
and formed the basis for the Federal Government transportation
proposals of February 1983. |

The heart Qf the Gilson report was in Chaptet‘v where a "com-
prehensive solution" was outlined. The:precedures followed in
arriving at the recommendations can be outlined briefly. First,
a base year (the 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 wonid generate under the existing Crow rates were

calculated, with the difference between the two belng termed the

"Gross Railnay Revenue Shortfall." This flgure ($641 4 mllllon)

would become an obligation in perpetuity of the Federal Govern—
ment to the West. Contrary to what is sometimes asserted, there
was no attempt to overturn an 85-year old concession to western
farmers, quxte the contrary, in fact. The Gilson report assumes
w1thout quest1on that this group is entitled to recelve; forever,
a basic subsidy equal to the 1981/82 value of the transfer.

Under Gilson's recommendation, the Federal~Government's;finan—
, cialibbligation in support of grain movement;yould, hdﬁeQer, ex-—

tend beyond this basic payment in three ways. '~ First, Ottawa
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wo;ld 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 timeb sinée 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 the Gilson report would have put an end to the Crow, at
least 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 Adjustment 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 were to be madé §on an
acreage»bésis, meaning that those who grew nonrsﬁégptgfjférain
could not be easily excluded from sharing:in WtHé$$641; v
compensation. The adjustment payment ﬁaé'inténded to offset this
"dilution" effect, although only on a temporary basis. It was to
begin with the 1983/84 crop year and be phased out by 1989/90.
The third and final element was that the capital program, wherein
Ottawa purchases hopper cars and contributes to railway upgrad-
ing, was to contiﬁue.

Thus far, only the amount of the Federal Government subsidy
4 has been dealt with. A further question, and it héé turned out
to be a- most controversial ohé, " is how these paymentS“ﬁguld be

made. Two polar cases can be distinguished. Under one, the en-
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tige 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. A discussion on the
pros and cons of the two alternatives follows in the next sec-
tion. Gilson, however, recommended a compromise between these
two extremes. He suggested that the entire subsidy be given to
the railroads in 1982/83. 1t 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 .the two polar views
noted above, but maintained the advisability of some payments to
the railroads, presumably for "leverage" 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 would have certainly gone a long way towards cor-
?ECting them.

However, the Western Grain Transportation Act (Bill C-155)
which was tabled and amended in May 1983 and was passed by the
Federal Government in November 1983, changed the original inten-
£ions of the government and the Gilson report recommendations.
Specifically, the government changed the method of payment recom-
mendation. Beginning with the 1983/84 crop year, the entire Crow
benefit was to be. paid each year to the railways. This was in
contrast to the 50-50 split proposed by the Minister just three
_months earlier, the 19 percent railway share Gilson recommended,
~ and the 100 percent grant to the shippers that‘ecénomicvefficieg;

cy calls for. Under Bill C-155, there was to be no major, one-
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tiae 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.?!

The other critical issue was the way 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-
ble for the 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, with the government in each
instance making up the remainder. In addition, any shipment be-
yond the 31.1 million tonne ceiling would pay the full charges as
set out in a Canadian Transport Commission épp;oved rate sched-
ule. The actual rate would be ~a blend of subsidized and full
cost rates intthisllgvent,w WA brbvision in the Act put a cap on
any rate increases, hbvever, by stipulating that averége statuto-
ry frgight 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 (Bill C-155).

1 R. Macmillan (1983): "Most observers agree, and the Government
has admitted, that it was political pressure exerted by the
Prairie Wheat Pools and the Quebec agricultural groups which
forced this ‘about face' in policy," p. 2.
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.Based on these provisions, among others, nominal freight
charges on grain rose for the first time in nearly 100 years at
the beginning of the crop year 1983/84. As we noted above, how-
ever, what once looked like a decisive and imaginative solution
to a long-standing problem appears to have deteriorated into a
hesitant and confused retreat in the face of vested interest

groups.

2.3.2 The Hall Report

Because of the complexity of issues considered in the Western
Grain Transportation Act and the wide range of divergent views in
the consultations and debate, Parliament accepted the Gilson rec-
omhendation that the new Act be subject to a comprehensive review
in 1985/86, when all medium term outcomes could be more accurate-
ly measured and‘evaluated. Although Parliament legislated that
payments of the benefit éhbuld Be made_directly to the railways,
in thejfaceuof conflicting views and arguments, it required that
a Cémmittee'of Inquiry be appointed to make recommendations as to
the methoa of paying the benefit "that would be most conducive to
the development of agriculture in Canada, and to the improvement
of the grain transportation system to serve the interests of
western agriculture and the nation as a whole" (Hall, et 51.,
1985).

The Committee of Inquiry headed by Judge Hall was appointed in
Aprll 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 may, effec-
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tiQély, be the key to the long-standing problem. However, the
Grain Transportation Agency (1986) has found some shortcomings in
either 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 fixedv}evel.
Each year the railway companies would receive whatever revenue
the statutory rates generated, plus a $658.6 million base subsi-
 dy? payment 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 western grain
grovers. Théy 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 "leverage" over the
'railﬁay~companies with réspect to enforcing compliance on infra-
structﬁié~proposals, an understandable position for a region that
has always viewed railroads as adversaries. = Much simplér,admin+:
istration was cited as a further virture of this option (Hall, et
al., 1985).

According to this option, shippers paid the old Crow rate plus
some pfedetermined share of future cost increases. Thus while
their total transéoration outlays rose, the amount they paid per
tonne would»remain forever below full cost by the extent of the
basékgpbgigg. that grain prices at the farm gate woulé be perma-

2 This base subsidy also called the "Crow Benefit" is not all pa-
yable in a drought year when shipping volumes are low.
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nen;ly higher by this amount illustrates the problems with this
proposal. It would leave intact the intersectoral distortions
that caused much concern in the first place; only the railway's
under-investmené would be corrected.

The ﬁall recommendation, whereby the subsidy would be paid en-
tirely to the producers, would correct distortions identified
”éariiefs Rates would be adjusted upwards until they reached the
compensatory level, with grain prices on the Prairies falling
correspondingly. For the reference year 1981/82, farmers would
receive a payment from Ottawa which would compéhsate them exactly
for the lower net returns, and this would continue in perpetuity.
‘After that, returns would depend on the movements in grain prices
relative to their share of incremental transport costs, the situ-
ation faced by other shippers. A lower intra-regional grain
~price would correct the distortions;among crops and sectors and

between transporation modes for grain (rail versus trucking in-

dustries) and generate additional efficiency gains. The rail-

 fbad$f§led~re¢éive compensatory rates, and presumably would find
it ptéfitable to maintain and expand rail facilities. Economi-
cally speaking, therefore, Judge Hall's solution to the payment
prbblem would be an optimal one and can lead to ecohbmic ration-

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

The original purpose of the Crow rate was to foster agricul-
tural grbwth in the West, and for many years it served this pur-
pose well. By the early 1960's, however, mountinémlosses in-
curred by the railways due to the fixed naturé 6f the rate, had
produced severe strain in the grain handling and transportation
system.

A brief review of the literature dealing with the impact of
the Crow problem on western agriculture suggests the following:
(a) the Crow impact on the Prairies has meant a dominance of, and
dependence on, 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 livestock production;
and (b) an inadequate transportation system has led to restric-
tive delivery quotas, higher storage costs, and less than poten-
tial‘graih production, thereby reducing to;g}‘income from grain
as well as income from associated actiVities;‘ | |

The major beneficiaries of the Crbw_rate have beep'Agticultur—
al land owners 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
a*whole has borne these costs in the first insﬁ;nce, with the ul-
timate incidence depending on how the extra output foregone would
have been allocated. j

The politicalysensitivity on_the ma;éégl,rhoweveg, stems from
the fact that capital and labor adjust té iatefregional earnings

differentials. The West has fewer and less profitable feeding
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op;rations, 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-
alized western economy rather than real factor rewards, since in
this sector these are largely set by the outside world.

Western Canada needs diversificétion 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 gquestions will be the topic of the next chapter.



Chapter 1III

CANADA'S TRANSPORTATION PROBLEM: A THEORETICAL
PERSPECTIVE

3.1  INTRODUCTION

Many individuals and farm groups argue that railway pricing
somehow interferes with the economic development of the West.
The popular belief is that the discriminatory aspect of the rail-
way rate structure fosters continued dependence on traditional
western industries and interferes with possible industrial diver-
sification (Brown, 1925; 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;.structurekdfﬂ a region
but also the cost and market structure oﬁ_thegihéustfies that de-
termines their ability to pay gqrmtrénspeftatioeménd,‘hence, the
structure of railway pricing... This long-standing concern about
railway rate structures.and economic development merits further
discussion and it is examined in this chapter. -

The organlzat1on of this chapter is as follows: section 3.2
introduces the social goals of the Crow and freight rate discrim-
ination and proviées the theoretical framework for the analysis;
the quest1on of diversification via freight rate policies is tak-
en up 1@ eeetlon,3.3; and the conc1u51ons are presented in sec-

tion 3.4.

- 29 -




30
3.2 SOCIAL GOALS OF THE CROW AND FREIGHT RATE DISCRIMINATION

Both Gilson (1982) and Tyrchniewicz (1984), argue that the
Crow rate structure appeared to have worked effectively from its
inception until the late 1950's. However, not much haé been said
about the reasoning behind this observation. We now attempt to
justify why this has been the case.

The Crow rate structure (which was one form of commodity price
discrimination) permitted low-value grains to travel -at relative-
ly low rates, while higher rates were charged for other crops,
livestock, processed agricultural products and manufactured com-
modities. This structure satisfied important sociél goals. Low-
er rates on grains produced in the West enabled western producers
ﬁo compete with alternative sources of supply closer to the large
eastern markets and thus assisted their development. Similarly,
lower rates supported farm incomes at a level that encouraged
~ people to undertake the risks and hardships of settling the west-
ern and: southwestern lands. If the supply“of agricultural‘prof
duction factors had been fixed in the short run, rate increases
would have been pushed back to producers, reducing theif income;
this, in turn, would have had the long-run effect of slowing down
the developﬁent of these areas. Although this rate structure
tended to turn the terms of trade against the western farmers by
encouraging lcw prices for grain exports and high prices for
their manufactured imports, its net effect was to encourage the
development of the West. | 3

The Cfoﬁ'tate‘ structure that met these social goals was also

in the long—run, profit-maximizing interest of the railroads.
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Beéause 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 were subject to considerable competitive
pressure because of water competition, alternative sources of
supply, and the high proportion of freight costs in the final
goods pfice, 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, no other

means of transport was as well suited as railways for carrying

high-value manufactured ~goods, and‘the small proportion of

freight césts in their finai’pri@es'ehsured that rate increases
have a gglatiyeij inéignificént éffect on demand (Heaver and Nel-
~ son, 1977),A‘Hence, these commodities had an inelastic demand for
rail;serQiées; any rate change would have led to a less than
propoftional change in traffic.

In view of their cost structure and the nature of the demand
for their services on the part of low-value bqlk commodities and
high-value manufactured products, the railroads would have
evolved a value-of-service rate structure in any event. Thus,
\ thg{fg;mwjofrcommodity price“discrimination that mgngquraggd tbe

deQéibpment of the West”alsb maximized the railroads' profits.?3

3 This observation will .be rigorously proved in section 3.2.3.




32
Regulation via the Crow's Nest Pass Agreement simply institution-
alized these pricing policies while restraining the monopoly pow-

er of the railroads in other areas.

3.2.1 Freight Rates and Producer Incomeé

Freight rates determine the difference 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 incomes fall and railroad revenues rise by the same amount

of the rate change.

The impact of rate increases on farm incomes can be seen in

Figure 3.1; which shows tﬁe supply and demand curves of a commod-
ity such as wheat. The short-run supply burve~d;awp;i§‘ﬁerfectiy
inelastic; the demand curves are drawﬁ,to be QUite.eiéstic. At
the initial equilibrium, Qo bushels of wheat‘ére‘ produced and
sold at a price P, 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 'qf transport, the
producers’ deriveé demand curve D'D' falls by the amount of the
rate increase to D"D". The received price falls from P, to P,,
and the farmer's revenue or income falls by -the shédgd area,
vhich also represents the incréasew'in‘fﬂé an{1roads' revenues.

For the large portions of the West and southwest that lack
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Effect of Rail Freight Rate Increases on Producer Incomes
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algernative means of transport, this could be the expected out-
come of a general rate increase.

once producers have a chance to react to changes in received
income, the impact of rate increases becomes less predictable.
In general, the more elastic the demand curve relative to the
supply curve, the more 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 output be reduced in
response to rate increases. Thus, in a situation characterized
by an elastic demand curve, an inelastic .short run supply curve,
and an elastic long-run supply curve, rate increases would ini-
tially be pushed back to producers who would thgn curtail produc-
tion in response to the reductions in their incomes or would seek
alternatives which have a lower proportion of freight costs rela-

tive to the final price of the goods.

It is likely that these demand and supply curves characterized

westérn agricultural and raw mgteyia;swmarkéts at the turn of the
century. Since western agricgltural products and raw materiéls
were competing with alternative sources of supply, the demand
curves for these western commodities were quite eiastic. Simi-
lérly, "the short run supply curves of these commodities were
quite inelastic, since production decisions _are difficult to
change in the short run. Consequently, rate increases on agri-
cultural commodities and raw materials would have curtailed the
_ development of the West by reducing producers' incomes. Although
the need for low fféightmréteé to maintain wééﬁérn agricultural

and raw materials producers' incomes at a sufficiently high level
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to>encourage the development of the West was never explicitly
stated, it was a real, if not implicit, consideration in the
maintenance of low freight rates on agricultural products and raw
materials.

The statement that value should play an important part in de-
termining 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 incomg 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 maké smaller contributions to over-
head than high-value goods. Moreover, through the rate differen-
tials, the western producers of agricultural commodities and raw
‘materials tended to receive income transfers from the consumers
of manufactured goods. Of course, to some extent these were one
and the same, since the producers who could ship their goods;out
cheaply were also the consumers who had to pay high rates on
their purchases of manufactured goods. However, it seems unlike-
ly that the balance was complete. Not every conéumer in the West
was also a producer. Moreover, most of the copsumption and pro-
duction of manufaétured goods took place in the eastern sections
of the country. Hence, to a large extent, the cross subsidiza-
tion was bgtweeg regiqns and between inqpme groups. The~railroad
rate structure was effectively used as a‘tax and subsidy td*re—

distribute income to stimulate the development of the West.
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Thos, 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

West. This proposition is rigorously proved below.

3.2.2 Profit Maximization with Freight Rate Discrimination

Railways have to contend with two types of competition. One
type is that presented by other modes of transportotion for high-
er valued freight--e.g., trucks; the other is market competition
for bulkAcommodities; i.e., competition in the market for the
product oarried which limits the ability of the commodity’to bear
ﬁransportatioh charges. The latter may induce the railroad to
accept special rates as long as they cover, or more than cover,

variable costs:

Like all other businesses, the railroads must. earn enough to-

talﬂreveﬁﬁg.ﬁoucovef total expenses, including remuneration for
capiﬁal.costs. If they do not, they will go bankrupt or will
have to beosubsidized by the government (that is, by the taxpay-
ers). It is a strongly argued proposition in economics that the
most efficient use of a nation's economic resources requires that
the price set for~meach good and service be equal to the cost of
producing an additional unit of the goods and services (the mar-
Vginalioosg)ojin question. When‘the; marginal cost is lower than
tﬁé4av;;o5é oost, as ié the case when railroads have SUbsténtiai
unused capacity, either the railroads must abandon marginal cost

pricing or the government must cover some of the fixed costs.
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”Transportation rate structures have long contained elements of
what is called "yalue-of-service" pricing which also refers to
charging "what the traffic can bear." 1In effect, this system
sets freiéht rates according to the shipper's ,énd/br receiver's
ability and willingness to bear the transportation éost. . It is,
after all, in the railroad's interest th§t~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 contend with a rigidvcost structure, then
he will be unable to bear high transportation rates. Thus, the
joint effect of the demand for, and supply of, the products
shipped will determine the cost and quantity shipped and who
bears the cost‘of transportation. On the whole; higher-priced
commodities are charged higher freight rates. For instance, ag-
ricultural products-—excluding statutory grain and grain prod-
ucts—-paid 1.82 cents per ton-mile in 1980; mining products, 2.17
cents; forest products, 3.34 cents; and manufactUred agd%giééel—

laneous products, 4.14 cents (cTc, 1982).

3.2.3 The Freight Rate Discrimination Model

The analysis of discriminatory pricing is a straightforward
application of the MR=MC rule, but in a sense~it iskdiametrically
opposite to the application of the rule to multi-plant monopoly.
In the latter, plant marginal cost curves are aggregated to ob-
tain ;hewwqonopoly m;rginal cost, which.isvégp§§g§f;pqua:ginal
févenﬁe. In pricé discrimination, submarkéﬁﬂ ﬁafginal revenue
curves are'aggregated to obtain the monopoly marginal revenue, to

which marginal cost is equated.
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“The,allocation of sales between the two markets (markets for
manuf;ctured goods and for agricultural goods) is the basic prob-
jem encountered by the price-discriminating monopolist, i.e., 1in
Wéur particular case, by the freight—rate—discriminating rail-
roads. Suppose that the railroads have somehow correctly allo-
cated the sale of g units of transportation service. Next, sup-—
pose that they decide to expand output and sales to g+l units.
In which market should the additional wunit be sold? The answer
should be obvious: the 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 uﬁits.

Generalizing, the total output to be sold should be allocated
betweeﬁfghg two markets in such a way that marginal revenue is
the same in both marketé. - If marginal revenue were higherbin
Mvﬁéfkéf?”1—fmanﬁfactured goods--than in market 2--agricultural
’éébds-—for example, the railroads could augment their profits by
shifting some units from market 2 to market 1. Maximum profit is
obtained only when marginal revenue is the same in both markets.
This argument establishes the basis of allbcating a given vol-
ume of sales between two markets. It also permits an easy expla-
‘nation of the fundamental market condition required for profit-
able and meaningful freight rate discrimination.

_;Assﬁme that the demand for ‘the transportation service 1is in
inverse‘fQiﬁ'and may be written as: | |

P=£(a) , £'()) <0 | (3.1)
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shere p and q denote price and quantity of the service, respec-

tively. Thus, total revenue is:

pq = qf(q)
and marginal revenue is:

= 42 - £q) + 4 (0)

Price elasticity of demand is defined as:

-1 p___p__ '
£'(9) ¢q qf'(q) T (3.4)

Now, factor p=f(q) from the right-hand side of expression (3.3),

obtaining:

p (1495 @ (3.5)

Substituting from (3.4) into (3.5) yields the foilowing expres-—

sion:
(3.6)

previously shown, MR must be the same in each market.
If ¢ were also the same in each market, p would necessarily be
the same. In this case, the two submarkets would be indistingui-
shable since all revenue-connected magnitudes are the same. Con-
sequently, profitable freight rate ‘
the elasticity of demand differ between the two markets.
"The first problem cgnfrontingia freight-rate—discriminating

railway is the allocation of a given level of transportation ser-
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viée between-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
required.

In Figure 3.2, AC and MC represent the (aggregate) wunit and
marginal cost of producing the monopolized transportation ser-
vice. Dlnl' and D2D2‘ are the submarket demand curves for manu-
factured and agricultural goods, respectively, and MRy and MR,
are the corresponding marginal revenue curves. Aggregating the
two marginal revenue curves, the railway marginal revenue curve
MR is obtained. Next, invoking the MC=MR rule, the profit-maxim-
izing output is Og units. The marginal revenue associated with
this output is Om.

The market allocation rule, previously determined, requires
’that marginal revenue be the same in each submarket. Thus, 0q;
uhitS'arg sold in market 1 and 0q, units in market 2 (Oql +0q,
=O§). Furthermore, given the submarket demand curves, the
freighf'rate in each submarket is determined. A rate of op; per
ton-mile is charged in the market for manufactured products and a
rate of op, per ton-mile is charged in the market for agricultur-

al commodities.




$/ton-wile

Quantity of Transporation Service

Figure 3.2

Profit Maximization with Freight Rate Discrimination
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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

rafher obvioﬁs, point: the more elastic the submarket demand,

the lower equilibrium price in the submarket. This‘proposition
is easily proved.

First, recall that marginal revenue may always be written as:

M |

Next, since marginal revenue must be equal in both markets, we

have
bml=MR2' (3.7)

where subscripts denote the market. Using expression (3.6) in

expression (3.7), we obtain:

1- 1 '
p fl-—}=p[1-=— : _ (3.8)
1. 'el N 2 52 .

Since ‘the market for transportation services for agricultural
commodities is characterized by the higher price elasticity of

demand, i.e., since ;> ;, then:

1~%-) R (1_1__) (3.9)
2 El

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

¢

the left- and right-hand sides requires that P;>P; . This com-
‘pletes our proof of the proposition that the higher freight rate
is chargéd in the market which the demand fdfftfanspértation ser-

vices is 1less elastic and the lower freight rate is charged in
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the market in which the demand for transportation services is

more elastic.

3.5 DIVERSIFICATION VIA FREIGHT RATE POLICIES

A detailed review of the specific problems with the Crow rates
was presented in Chapter 2. It is beyond dispute that they are
uneconomic. It is also well-recognized that they cause a lack 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-
trial users of western agricultural commodities such as livestock
feeders, and canola crushers are disadvantaged by the rate dis-
tortion (Harvey, 1980; Gilson, 1982; Wilson and Tyrchniewicz,
1980; Tyrchﬁiewicz, 1984). As a corrective policy to remove ex-
isting anomalies in crop mixes and industrial locations, a one-
time ‘ihcrease in. statuﬁory grain freight rates to cover full
__costs haskbeen suggested.

" This proposition fits in well 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 to bé
warranted.® An important feature of the ability of the railways

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

4 The implications of two comprehensive studies by P.S. Ross, et
al. (1974) and MPS Associates (1976) cited in Heaver and Nel-
son (1977) were basically negative to the idea that freight
rate differences and discrimination have actually been the con-
trolling factor in whether industrial plants locate in the
Prairies or not. :
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fjcréase prices 1is also the freedom to reduce prices for traffic
unable to bear higher rates. A profit-oriented firm has an in-
centive to 1lower rates to enable low-valued traffic to move as
long as it covers variable costs. A greé; deal of western traf-
fic, 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 1is expected to be consistehg Vith efficient
economic development and industrial diversifiéation. The more
profiﬁable is an industry,” the more it can afford to pay for
transportation. 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-
termined in the final market. The lower the cost of production,
the greater the potential profit and the greater share of this
potential profit that the railways could capture via discrimina-
tory pricing. If processing raw materials at the site ipstead of
at the market were more efficign;,wthen’ﬁore méﬁéy.coqld_pe made
hauling processed gooas'féthefithan rav materialé. ”fffthéfe.were

no difference, a value-of-service rate structure would have a
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/he&tral 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 al-
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
likely that many people fail to appreciate that the conflict be-
tween railway discriminatory pricing and industrial dévelopment
objectives is not a question of economic efficiency but is a con-
flict between economic and social-political goals. This is not
to downgrade the social objectives. But it is relevant to the
question of the desirability of using freight rate policies as a
meéhanism of achieving noneconomic goals, especially since the
pricing system of value-of-service is consistent with economic
efficienéy.

There are two grounds for questioning the use of freight rate
policies. The first is that, as mentioned, freight rates gener-
ally constitutg only a small portion of the total delivered costs
of higher-valued processed or manufactured goods. The efficacy
of freight rates in promoting their development is questionable.
Even a high degree of interference with freight rates could be
insufficient to achleve the de51red developmental effects. The
pursuit of noneconomic industrial developments is most effectlve-“

ly achieved by direct government assistance rather than via indi-
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/fe§£ and uncertain measures such as freight rate policy. The
second grounds for guestioning 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 potentially serious cost.

3.4 CONCLUSIONS .

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 failway
rate structure has been effectively used as a tax and a subsidy
to redistribute income. Second, the structure that has encour-
aged the developmenﬁ of the West has also been in the longjpun,

profit-maximizing interest of the railways.

A second general conclusion of this chapter 1is that although

there is some causality between railway pricing and the economic
development and industrial diversification of tﬁe.West, it is not
the only railway structure that determines the industrial struc-
ture of a region but also the cost and market_structure of the
industries that défermines their ability to pay for transporta-
tion and, hence, the structure of a value-of-service rate system.
It was argued that the workings of the railway rate stfﬁcture are
broadly cdﬁéistent with the efficient allocationvfbf reéources,

including promoting efficient industrial development of the West.
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"Finally, it is important to note that the performance of the
canadian grain handling system is of fundamental importance to
vestern Canada. Despite all the interest in potential 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 western 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 will
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. This aspect will be addressed in the next chapter.




Chapter IV

THE STRUCTURE AND VARIABILITY OF THE WORLD WHEAT
MARRET

4.1  INTRODUCTION

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 vwhich 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 priﬁcipal
market, therefore, in which the price of wheat is determined is
the inte;national market. For wheat, then, understanding world
trade behaviour 1is essential to analyzing the nature of price
variabiiity. This chapter combines a review of the structure of
the'wbrld wheat market with an. analysis of the price variability
in thét market.

The organization of the chapter 1is as follows: the market
structure of net exporters and how thérpattern 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 centrally
planned, 'less—developed, and developed market economies will be

'maderinﬂkseqtion 4.3; the sourcesvof variability in the world

wheat market are discussed in section 4.4; and the conclusions

are presented in section 4.5.




THE MARKET STRUCTURE OF NET EXPORTERS

Wheat, as the major traded food grain, plays a critical role
in making the food balance in many countries with domestic short-
ages of staple crops.
the developed world, especially the‘U.S., Canada, Australia and
the European community. 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 all receipts from food and agricultural exports (War—
ley, 1985). 1In crop year 1984/85, world trade in wheat was esti-
mated to be 104.4 million metric tons, compared to only 45 mil-
lijon 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

last 25 years, world exports have come principally erm_fivé

countries: the U.S., Canada, Australia, France and Argéntina.
Although annual market shares have fluctuéted, during this time
Canada has generally accounted for about 20 percent of world ex-
ports; the U.S., 40 percent; Australia, 12 percent; and Argenti—
na, 4 percenﬁ. France's export share increased from an average
of 5 to 13 percent over the same period. Together,v 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 for Selected Years

1960/61 1969/70 1979/80 1984/85
———————————————— percent —-—-—=-—---------—---——
Canada 22 17 16 17
United States 41 29 42 37
Australia 15 14 15 15
Argentina 2 4 4 7.5
France 3 10 11 13.5

Source: Computed from IWC, World Wheat Statistics (1360-85).

é

4.3 THE MARKET STRUCTURE OF NET IMPORTERS

Table 4.2 presents the market shares of importers and uses the
broad import groups of the centrally-planned, less—deveioped
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 imports 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
imported grain for feed to maintain domestic meat production.
China, Brazil, Japan and Poland have been consistent net import-

ers. All of these countries have state trading agencies which
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govern wheat trade and domestic policies which have generally
separated world prices from domestic consumer and producer prices

(Schmitz, et al., 1981).

Table 4.2

Wheat Importer Market Shares for Selected Years

Less Developed Countries 41 46 52 50
Centrally Planned Countries 19 21: ; 33 38
Developed Countries 40 33 15 12

EEE S R N N T T T T N N S I T T N N R R S R NS S SRS RS SRR EEEERE

Source: Computed from IWC, World Wheat Statistics (1960-85).

4.4 WORLD WHEAT PRICE VARIABILITY

The experience of the early 1970's demonstrated that the na-
ture of the linkage between domestic grain markets through inter-
national trade is an essential factor 1in 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 markets.

The impact of domestic production fluctuations 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 variability. In each country, domestic
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policies and trade restrictions will determine the relationships

petween 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 will
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 import 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
swings in response to small variations in supply and demand,
i.e., the greater the price variability.?®

To quote Gale Johnson:

The agricultural policies of the industrialized coun-
tries are increasingly caught up in a vicious circle:
they all contribute to the collapse of world prices and
at the same time they are all condemned to protect

themselves from the effects of low world prices in an
ever uncompromising manner (Johnson, 1973).

5 See Fisher (1981) for a rigorous proof of these propositions.
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To-put the variability of wheat prices in perspective, nominal
and real prices of world wheat for selected years are presented
in Table 4.3. The nominal world price (U.S. Gulf port hard win-
ter no. 2) was approximately 125 percent higher in 1984/85 than

in 1960/61, but in real terms it declined nearly 50 percent.

Table 4.3

World Wheat Prices for Selected Years(a)

(a) Annual averages. Nominal price for U.S. hard winter no. 2,
f.0.b. Gulf port. Real price calculated as nominal price
deflated by world consumer price index, 1975=100.

Sources: IWC, World Wheat Statistics (1960-85); IMF,
International Statistics Yearbook, 1984.

The structure of international markets exacerbates the problem
of priée 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 to 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-
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garies of weather and crop failures. The increasing intervention
py governments of major wheat exporting and importing countries
in their agricultural sectors is making the equilibrating process
petween world demand and supply increasingly difficult.
Table 4.4
Volatility in Farm-Gate Wheat Prices on the Prairies

1926-80

_._....__———-.—_-_.——————_—.—————.—_._._.———-————.———._—.———.—_——_—_—_——__._._.——.-__-_-—
_..___....——__._._._—.—.—..._.__————————_—_._.———_.—-...._._..-..__..._..._.___._...——___—.——__.._—-—

1926-45 1946-63 1964-80
Manitoba 34.6 12.1 23.8
Saskatchewan 37.2 15.1 24,7
Alberta 37.2 15.4 24.5

It is not only prices that fluctuate; costs do too. This can
result in temporary squeezes ONn net income or even in bankrﬁpt-
cies. In recent years, several factors have contributed to cost
increases. Land prices have risen substantially over the past
decade and many farmers operate under a high debt-to-equity ratio
(Loyns and Career, 1984). This in combination with relatively
high interest rates, constitutes a burden for Prairie farmers.
The recently decreed 1increase in the freight rate for statutory
grain, which was discussed in Chapter 11, will further increase
the squeeze on net farm incomes.

in summary, income instability for Prairie farmers has many
causes. Because wheat prices, in particular, determine the net

income position of well over half of the prairie farmers, wheat
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price variations explain at least 50 pecent of the income insta-

pility (Economic Council of Canada, 1984).

4.5 CONCLUSIONS

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 away 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 answer is whether or not these
increases will impact on Canada's share of the export wheat mar-
ket. To analyze potential effects of new 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.




Chapter V

EXPORT DEMAND FOR CANADIAN WHEAT

~f INTRODUCTION
:kThe estimated model to be used to examine the impact of chang-
5 in statutory grain freight rates on Canada's share of the ex-
diﬁ wheat market is the elasticity of substitution model. This
Chaéter discusses the key issues in the d;veiopment and specifi-
kation of the model. The question of price responsiveness in ex-
pért demand functions will be analyzed within the basic framework
fkthis model. Although the validity of its underlying assump-
ibns has been the target of criticism, it will be argued here
‘hat those assumptions are reasonable for this particular case
tudy. It will be shown that Canada's market share will remain
~thtant except as price ratios vary.
The analysis of the export demand for Canadian wheat will be

extended to include an additional element affecting price re-

spOnse, time. The basic framework under which this objective

i1l be accomplished is a simple partial adjustment model, which

akes into account the fact that only a fraction of the desired
quantity adjustment derived from a price change may take place in
he current period and that the short-run and long-run price re-

;ponses may be different.
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Finally, "nonprice" preferences in the importing and exporting

countries have been argued to play an important role explaining
actual trade flows. A 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 will,
however, be presented in the next chapter.

The organization of the chapter is as follows: the theoreti-
cal 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 will 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 THEORETICAL FOUNDATION OF THE ELASTICITY OF SUBSTITUTION
MODEL

The elasticity of substitution is defined with respect to
movement along a single indifference curve with the assumption
that all other relevant gquantities are held constant.® This situ-
ation is shown in Figure 5.1, with II as an importer's indiffer-
ence curve, A'B' as its original price line, and A"B" as its fi-

nal price line:

6§ This section is largely based on Morrissett (1953), Leamer and
Stern (1970), and Richardson (1972, 1973).




Figure 5.1

The Elasticity of Substitution Along a Single ILndifference Curve

The elasticity of substitution may be estimated by:

A(Q;/Q,) AR, /R,) ) 0Q,'/0Q," - 0Q,"/0Q," OA"/OB"'-— oz'\'/on
7T T, P77, 5q," /00, RN

(5.1)

where Q, and Q. are exports from two competing supply sources

to some third market and Py and P, are their respective prices.
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AThe value of 0 will, in general, depend on the particular in-
difference curve and on the value of P;/P; . To propose an em-
pirical definition, it is necessary to specify the conditions un-
der which 0 depends on the ratio P,/P, alone. The proper re-
quirement is that the slope of the indifference curve depend on
0:1/Q2 and not on any scale factor. This, however, depends on the
shape of the underlying utility function. It is well known from
neoclassical demand'theory that linear homogeneous functions and
their monotonic transformations have this property. To put it in
another way, the income elasticities of . the two goods must be
equal so that this condition is satisfied.

As noted above, the elasticity of substitution cannot be de-
fined unless a further assumption regarding all other relevant
goods is made: the proportional response of Q; and Q. 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
similar," up to the point of being considered perfect substitutes
in demand. For if commodities 1 and 2 are pe;fect substitutes,

the importing country would purchase only the lower priced one,

in which case 0 = - » , except for the effect of the short-term
disturbances and price uncertainties. Knowing this, there would
be no real need to estimate it. On the other hand, 1if the two

commodities are very different, it is highly unlikely--except for
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a coincidence--that their demand functions will satisfy the pre-
ceding assumptions.

Elasticity of substitution studies in international trade
have, in general, postulated a log-linear demand relationship be-

tween two countries' relative exports and their relative prices:

log (Q;/Q,) =8, +B,, log (2;/P) +u (5.2)

where Q stands for quantity exported, P for prices, and i and j
denote country i and country j. The coefficient Bij is the con-
stant elasticity of substitution and indicates the percent of
change in the ratio Qi/Qj when there is 1 percent change in the
ratio Pi/Pj . This can be easily seen by taking the partial de-

rivatives of Equation (5.2) which yields:

_ Plog(q,/0,) _
Bij = 31og(Pi/PJ_) (5.3)

Classical studies applying the elasticity of substitution in
international trade include those of Tinbergen (1946), Chang
(1948), pPolak (1950), Morgan and Corlett (1951), MacDougall
(1951, 1952), Zelder (1958), and Ginsburg (1969). Since the ear-
ly 1950's [Morrissett (1953)], the elasticity of substitution

model has been the target of criticism for the stringent con-
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straints it requires in order to be able to uniquely relate the
Hicksian theoretical concept with its estimates from market data.
Regardless of those criticisms, the elasticity of substitution
model is still popular in empirical work in international trade.
In addition, recent research seems to indicate that the early
criticisﬁs are not so damaging as was initially believed. In
particular,’ Richardson (1972) has found that "each of the con-
straints on individual demand functions required for the validity
of Equation (5.2) 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 (5.2) 1is that the im-
porting country has a well-behaved indifference map. In view,
however, 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
now as export demand functions, and where all terms have been de-
fined before, except B, which is the general price level in the
importing country of commodities other than i' and j, 1including
perhaps competing imports and Y which is money income 1in this

country:

L
4
|

= f(Pi, Pj’ Pn’ Y) and
(5.4)




For purposes of simplification, let us assume constant elasticity

approximations to (5.4):

where the ©'s and B's refer to the elasticities of the respec-

tive variables. Let us rewrite (5.5) by dividing Qi by Qj:

—_—

et
Q.

J

The elasticity of substitution may now be conveniently defined
holding other prices P and money income Y constant. According
to Equation (5.6), Qi/Qj will be functionally dependent on Pi/Pj

only if the exponents of the price variables are equal:

.t o, = +
grog =B, *8,

d
MR = —c(i‘g'g')— = £(q) + qf'(q)

Equation (5.7) asserts that the sum of the direct and cross elas-

ticities of demand be the same for each commodity. This is quite
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similar to the symmetry conditions discussed before in connection
with the utility analysis, and the same conditions holds. Com-—
modities Q; and Qj must be quite similar but not too similar.

In addition, it is evident from Equation (5.6) that there are
two variables, P and ¥, that do not appear in the regression

equation (5.2). This is justifiable only when:

(5.8

that is, when the cross-price elasticities with respect to other

goods are comparable and the income elasticities of each commodi-

ty are also comparable. This implies roughly that the two com-
modities be alike in all economic respects except that they are
not perfect substitutes.

In this chapter, we are interested in specifying a regression
model to measure the elasticity of substitution between a third
country wheat imports from two different sources. More specifi—
cally, our typical estimated equation will be of the form of
(5.2), where Q; and O will refer to a third country imports of
wheat from Canada and the United States. Although, one can hard-
ly argue that wheat from Canada is not very similar to wheat from
the U.S., the following question arises rapidly: Aren'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 answer it. Yet some remarks are
possiblé and those point to the conclusion that wheats from dif-

ferent sources are not perfect substitutes.
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Not all wheat exporting countries are able to produce the
same qualities of a particular wheat (Intercambio Limited,
1985) Hence, certain qualities are associated--in the eyes
of the importers—-with specific exporting countries. For
example, the Canadian wheat is usually regarded as being
of high quality.
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.
An 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 result in
the extinction of that exporter's market share, as would
be the case if importers were totally indifferent regard-
ing the wheat from different sources. Similarly, when the
export price of a particular wheat exported from a given
source has fallen relative to the price of a similar wheat
from different sources, the cheaper wheat does not abéorb
all the market for that commodity. This situation raises
the interesting question of import loyalty in world wheat
markets (Wilson, et al., 1986) that will be explored in
the next chapter.
The payment conditions reqguired 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 consumer's

point of view the wheats might be undistinguishable.
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5. political reasons might differentiate the wheat from dif-
ferent sources in the eyes of importing agency. For exam-
ple, wheat imports from the U.S. are most likely not con-
sidered by some importing countries, e.g., 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 quality differences explain
only part of this observation, whereas iasti£utional and politi-
cal factors, we believe, explain the most.

How well the parameters of the import demand functions (5.5)
satisfy conditions (5.7) and (5.8) 1is an empirical question and
some authors have suggested that empirical tests of those condi-
tions should be performed before estimating equations like (5.2).

Thus, Leamer and Stern (1970) suggest a regression of the form:
log(Q;/Q)) =3, +8) logP? +B, logP +B, logP +B, log¥Y+u (5.9

where the validity of conditions (5.7) could be examined by test-
ing whetherg; =82 andBs =Bs = 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 parametérs of Equation (5.9). It is perhaps because of these
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difficulties——or due to the lack of the additional data required
by (5.9) vis-a-vis (5.2)--that virtually in all applications of
the elasticity of substitution model in international trade,
equations like (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 (Morris-
sett, 1953; Meinken, et al., 1956) have suggested that Equations
(5.5) 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, 1if 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), which are all relevant for this particular study.

1. Equation (5.2) 1is 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.

2. 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 1is no need to collect data on any variable
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that has an equiproportional effect on Q; and Qj in Equa-

tions (5.5).

3. 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 well accepted proposi—
tions in consumer demand theory (Harberger, 1957).

4. On the technical side, the estimation of the import demand
functions such as (5.5) from time series data presents se-
rious statistical problems which are likely to result in
estimated price elasticities biased toward 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, and;

c) Aggregation.

Under some reasonable assumptions, all three problems lead to un-
derestimates of the price coefficients of the import demand func-
tions.

These statistical problems affect also, of course, estimated
equations of the form of (5.2). Yet there is a presumption that

the estimates of the elasticity of substitution via (5.2) are
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more stable than those obtained from the demand relations (5.5)
as noted below.

Disturbances to one of the (import) demand functions in
(5.5) are likely to have their counterparts in distur-
bances to the other demand function. Accordingly, when
we divide these (import) demand functions, the one dis-
turbance will tend to cancel out the other and the
elasticity of substitution relation [of Equation (5.2)]
may be quite stable on the demand side. On the supply
side, on 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 may, therefore, reduce
the bias in the estimate associated with the simultane-
ous interaction of (export) demand and supply [Leamer
and Stern (1970), parenthesis added]. -

In summary, we 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 likely to be satisfied.

A more pragmatic approach would be to ask ourselves the impli-
cations of violating the above conditions. 1t is sufficient to
point out here that the exclusion of some relevant variables in
Equation (5.2) will not preclude us from obtaining unbiased esti-

mates of the elasticity of substitution, as long as the included

price ratio Pi/Pj is uncorrelated with the excluded variables.

This assumes, of course, that the error term in (5.2) is uncorre-

lated with the included price ratio.
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5.3 CONSTANT MARKET SHARE MODEL

The basic form of the elasticity of substitution is described

by the following relationship:’

Q,

1

Q

*dl"u
Code [N

= f (5.10)

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

Pi/Pjto obtain:

(5.11)

This implies:

-1

P_Q, P .Q,

P.Q i;Q - 6+PQ

ii i3 i1

-1
LP £(p, /P ):]
= (5.12)

P,
P
]

which indicates that country i's share of the market in question
will remain constant except as Pi/Pj varies. This establishes

the validity of the constant share norm and suggests that the

?” See Thompson (1981) for further applications of constant market
share model to agriculture.
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difference between export growth implied by the constant-share

norm and actual export growth may 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 1is described in the fol-

lowing identity:

th? quantity of Canadian and U.S. wheat exports, respectively,
which is imported by a selected country, and

the total quantity of wheat imported by this country from all
wheat exporting countries.

In order to explain the quantity of Canadian wheat exports, oh
, 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 effectively Cana-—
dian wheat exports compete with those from the U.S. It is the
variations in these Canadian market shares due to changes 1in
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 1in either Canadian or U.S. export wheat prices
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wouid cause the partial substitution of competing wheats from
other wheat exporting countries. The middle term measures this
influence. It is defined as Canadian and U.S. share in the total
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, 1is 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 lowver 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 wbich could be ex-
pected to influence the guantities 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. Qheat 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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iméorting country itself. However, even if the separate demands
for Canadian or U.S. exports would each depend upon all five fac-
tors, it does not follow that they are all reqguired 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 importing 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. Equal percent variations are probable as
long as Canadian and U.S. wheat exports are of similar guality.
To illustrate, if domestic income should rise, we would not ex-
pect the resultant increase in imports to favour relatively the
wheat from Canada or the U.S., unless there was reason to suspect
that particular differences were associated with differences in
income elasticities. Since the present study 1is 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 yill 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 imborted wheats should also be nearly
equal.

Formally, these elasticity conditions can be written as:
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€; p = ej P (5.16)

n n
1y ~ Fiy (5.14)
€ =€,

P
1Py IRy (5.15)
where:

€ and Ej = the elasticity of the quantity of Canadian and U.S. wheat

exports to an importing country with respect to income or
prices,

y = total income within the importing country,

Pd = the domestic price of wheat within the importing country,
and
Pn = ;he import price of wheat from a third exporter.
Equation (5.14) specifies comparable income elasticities,

Equation (5.15) comparable price elasticities with respect to
price of domestic wheat within the importing country, 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. A
rise in Canadian price will lower Canada's exports and most like-
ly increase U.S. exports.

Equations (5.14) - (5.16) can be used to simplify the relation
explaining market shares. If these three elasticity relations
hold exactly, the income and domestic and third country wheat

prices can be shown to have absolutely no influence on their re-
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spective market shares and these variables can be excluded from

the analysis. To demonstrate this proposition, we first define
the elasticity of Canada's market share with respect to domestic

income, Y, in the importing country as:

| 4(Q,/(q; +Q,))
fiy Q,7(Q, )

d(Qi/(Qi + Qj))
dy

(5.17)

dy _
y - X

Y
Q@ + Q)

The derivative in Eguation (5.17) can be expressed as:

4@/ + 00 (@ +

d
Y @, +

2dQ, /dy - Q; (dQ/dy + dq,/dy)

(5.18)

It follows from the equality of income elasticities described in

Equation (5.14) that:

j dy id
y (5.19)

But when equation (5.19) holds, the numerator of the right side
of Equation (5.18) is zero, and, therefore, the elasticity, iy
equals zero. 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 (5.15) and (5.16)
hold is similar to the proof for income. i1t is, therefore, rea-

sonable to eliminate domestic income, domestic prices, and third
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country prices from the set of predictor variables. Market
shares, thus, will explicitly depend 1in the present study upon
canadian-to-U.S. price ratio. The influence of price ratios on

market shares can be formulated in various ways. For example,

market shares can depend on the simple ratio Pi/Pj or on its log-

arithm log (Pi/Pj). Either of these is acceptable, but the lat-

ter will be used since it permits easy elasticity comparisons.

5.4 THE DYNAMIC MARKET SHARE MODEL

Up to now our analysis is based on the.use of a static model,
the elasticity of substitution model. 1t 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-
es, inertia, etc.

We can now extend the static analysis by including the time
dimension in the analysis of price responsiveness. More specifi-
cally, a partial adjustment market share model will 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). This model has been used by capel and Rigaux (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. Also let mi(t)

be Canada's share in a given wheat market at time t. Assume that
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the optimal value of the export share of Canada in a given period

*
t, mi(t), is given by:

k3
m, (£ = oy +ap(t) : (5.20)
In addition, assume an adjustment function:

m, (r) - w, (t-1) =6(m: (t) - mi(t:—-l)) + ui(t) (5.2D

which postulates that in the current period the importing country

will adjust only partially from its initial stage mi(t—1) to the
optimal m (t). The size of§ the coefficient indicates the ve-
locity with which market shares are adjusted. Combining (5.20)

and (5.21) we obtain:
m(£) = ap 8 +8, p(r) + (1 -68) m; (e-1) +u, (€) (5.22)
which can also be derived within the framework of adaptive expec-

tation models (Johnston, 1984). This model will be utilized in

Chapter VI to predict the Canadian market shares in wheat in the

long run.

- 5.5 NONPRICE PREFERENCES

It is a common proposition to argue that prices are important

in determining trade flows but nonprice preferences such as long
term agreements, commercial ties, credit availability, 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-

tempt will be made in the next chapter to measure the magnitude
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of these nonprice preferences in order to determine both their
magnitude and their bias between Canada and the U.S. as the main
wheat suppliers in selected markets. The methodology to be used
was first proposed by Ginsburg and Stern (1965), and later used
extensively by Ginsburg (1969), in order to ﬁeasure the magnitude
of nonprice preferences affecting United States versus British
exports of manufactured goods in the main importing countries of
the world.

Assume that the following equation has been estimated by re-

gression analysis.

log Qi/Qj =60 +f3ij log Pi/Pj + u (5.23)

where all terms-have been defined before. Ginsburg and Stern's
proposition is simply that the intercept of Equation (5.23) meas-
ures the influence of nonprice preferences on the market share of
exporter i. In order to isolate nonprice preferences, the effect
of import price differences on market shares must first be re-
moved. This is accomplished by estimating the market shares that
would have occurred if Pj and Py were equal. Since log (Pi/P3)
is zero when Pj = Pj, nonprice preferences are measured by the
coefficient- 1f By> 0, we can interpret this as a measure
of the extent of nonprice preference in favour of exporting coun-
try i. I1f there are no such preferences, we would expectB0 = 0.
A value of 30 < 0 measures the preference for exporting country j
over country i. . Conceptually, this is Ginsburg and Stern's cen-

tral proposition. Technically, though, their method is more com-
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plex since it attempts to measure the differential effect of

time, commodities, and regions on the size of nonprice preferenc-

L4

es.

one of our objectives in the next chapter will be to measure
the extent to which nonprice preferences affect Canada's market
shares in international wheat markets, with particular emphasis
to the Crow impact on those preferences. Evidently, the highly
simplified nature of the procedure raises questions with respect
to its usefulness to measure such a complex aggregate as the
"nonprice preferences.” Although a critical discussion of the
method is not found in either of the above references, we are in-
clined to suggest that the validity of the procedure is highly
dependent on the range of variations of the price ratio Pj /Pj .
For if the observations Pi/Pj are typically clustered around val-
ues very different from 1, say .2 or &, the value of the inter-
cept BO indicating the hypothetical exports of country 1 in the
event that P; = Pj is no more than a statistical extrapolation,
empty of'economic causality. Oon the other, if the same observa-
tion P; /Pj fall typically in a range that includes 1, say
0.8-1.2, then the intercept becomes a more reliable estimator
of the equal price market shares. Since this is the case in this
study--price ratios are clustered around the value 1 for wheats
exported by Canada and the U.S.--we would expect the method to
provide reasonable approximations of the magnitude of nonprice

preferences affecting Canadian wheat exports to selected markets.
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5.6 THE INTERPRETATION OF THE RESULTS

A final note seems necessary with respect to the interpreta-
tion that should be given to the magnitude of the elasticity of
substitution. An excellent discussion of this point is given in
Morrissett (1953) and Meinken et al. (1956), and therefore we
will briefly summarize their views, as they relate to this study.

if Bij is the measure of 0, the relation between Q;, Qj, P
and Pj in the immediate neighborhood of a set of given values for
these variables is approximated by:

Q P, Bij

i _ i
8y (3 2 (5.24)
| h|

where all terms have been defined before and whereBij is assumed
to be negative.?® It was originally proposed (schultz, 1938) that
high values of Bij (i.e., more negative) were indicative that
commodities i and j were substitutes in demand, whereas low val-
ues (i.e., less negative) would result from goods that were com=
plementary. Later this proposition was rejected on grounds that
the sole values of Bij did not contain enough information about
the demand schedules of commodities i and j as to determine
whether the commodities were complements, substitutes or indepen-

dent. Moreover, it was argued that even knowing a priori that

8 According to Equation (5.7), the elasticity of substitution is
the algebraic difference between the price elasticity of Q and
the cross—elasticity of Q; to p .. Since the former is negative
and the latter 1is positive for similar goods, thus it is ex-
pected that the values of o estimated by this method be, as a
rule, negative and not close to zero.
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coﬁmodities i and j were substitutes, a given value of Bi. could
correspond to substitutes that have quite different own and cross
price elasticities (Meinken, et al., 1956). Although, there is
1ittle doubt that the above arguments are correct, their strength

. .

in the case of this study is considerably reduced, since 1 and j

refer to the same commodity, but imported from different sources.
Hence, the parameters of their respective import demand functions
would be expected to be quite similar.

In the case of this study, a more relevant interpretation of 8 i3
is in terms of market value shares, which becomes evident after

multiplying both sides of (5.24) by Pi/Pj and rewriting it as:

Bij+1
P
CRRRCRS o (5.25)
From (5.25) it can be seen that if Bij = -1, the market (val-

ue) shares between exports of a given grain from countries i and
j will be constant, regardless of the changes in their relative
export'prices. Similarly, large negative values for B1ij indi-
cate that market shares will reac£ strongly to changes in rela-
tive prices. Positive values of Bij, or negative values smaller
than 1, 1in absolute value, will indicate a perverse response of
the value shares with respect to relative prices.

Tinbergen (1946) suggests an appealing interpretation of 1ij,
provided that certain conditions hold. In explaining the meaning
of a value of -2 for Bij, he wrote "this means that a 10 percent

reduction in the export price jevel (of country i) only induces a
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20 percent increase in the volume of (its) exports" [Tinbergen

(1946), parentheses added)]. 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 Bij.

5.7 CONCLUSIONS

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 export wheat market.
In order to accomplish this objective, both static and dynamic
models were suggested. The static model was 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
all influences that affect export wheat sales. We attempt 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.




82

In the next chapter, we will utilize both these models to

estimate the impact of changes in statutory grain freight rates
on Canada's share of the export wheat market and quantify the

methodological remarks mentioned throughout Chapter V.




Chapter VI

IMPACT OF CHANGES IN STATUTORY GRAIN FREIGHT RATES ON
CANADA'S SHARE OF THE EXPORT WHEAT MARKET

6.1 INTRODUCTION

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. .are 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 1is 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, Italy, Belgium, Switzerland, Netherlands, India, Paki-
stan, Chana, Algeria, Egypt, Brazil, Peru, Jamaica, and Haiti.
The estimates for the world total are also presented by including
a residual market. The criteria used for selecting these coun-
tries were (a) to be an important wheat importer during the sam-
ple period 1959/60 - 1982/83 and (b) data availability.

The quantities of wheat imported by the importing countries
and the world total import from Canada and the U.S. were obtained
from IWC, World Wheat Statistics (1959-85). Direct quotations
for c.i.f. and f.o.b. prices were obtained from the same source.

The U.S. no. 2 dark northern spring 14% wheat was judged to be
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eqﬁivalent to the no. 1 Canada western red spring wheat. The
f.0.b. Gulf 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 Area, Yield, Production,
Average Farm Price and Value, Statistics Canada (1953-83) and
their U.s. counterparts were obtained from USDA, Agricultural
Statistics (1950-83). The Crow and compensatory rates were com-
puted from the estimates of the Snavely Report (1976-79).

The organization of this chapter is as follows: the estimates
of the elasticity of substitution 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 ESTIMATED ELASTICITIES OF SUBSTITUTION AND MARKET SHARE
ELASTICITIES

The elasticity of substitution and the market share elasticity
for wheat between Canada and the U.S. were computed from the fol-

lowing estimating equations:

it * it
log— =8 +B,, log 53— +B,T +u
. 2°t t (6.1)
th o ij PJt
Q .
it it
log ——— = a_ +a. . log -+ a,T_+ vV

where:



Q = the third country wheat imports from Canada in year t,
in metric tonnes,

Q't = the third country wheat imports from the U.S. in year t, in
J metric tonnes,

P, and P = prices of wheat from Canada and the U.S..in year t, in U.S.
dollars,

BlJ = the elasticity of substitution between wheat imports from
the two countries,

= the market share elasticity between wheat imports from the
two countries,

T = time trend, and

u, v = random errors.

It has been previously shown that Equation (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 the importer agents in a specific import-—
ing country. From a practical point of view; however, all this

means is that c.i.f. prices should be preferred to f.o0.b. prices.

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

using f.o.b. prices or f.0.b. unit values instead of the corre-

sponding c.i.f. ones in the estimation of the elasticity of sub-

stitution in international trade (Ginsburg and Stern, 1965; Gins~-
burg, 1969; Keinin, 1967; Capel and Rigaux, 1974; etc.).? Since

we are essentially interested in the impact of changes in grain

® The price variables Fletcher and Just (1975) and Fletcher,
Just, and Schmitz (1976) used to estimate U.S. wheat export de-
mand were neither f.o.b. nor c.i.f. prices but rather the do-
mestic prices received by U.S. farmers, i.e., farm gate prices.
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fréight rates on Canada's wheat market share, the elasticities of
substitution and the market share elasticities computed in this
study are estimated by using three price series: farm gate,
f.0.b., and c.i.f. prices.

Results from fitting Equations (6.1) and (6.2) are reported in
Tables 6.1 through 6.4. The predominance of quite large negative
estimates of elasticity of substitution and market share elastic-
ity is evidence of a substantial degree of responsiveness to rel-
ative prices on the part of wheat importing countries. Positive
elasticity of substitution or market share elasticity reveals a
perverse response of imports to changes in the price ratio of
Canadian relative to U.S. wheats.

The estimates of the elasticity of substitution should be in-
terpreted as follows. Suppose Canadian sales in an importing
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, the new level of Canadian sales 1is 104,000 tonnes for a 1
percent reduction in the price ratio. The quantity ratio changes
by 10 percent to 1.35 from 1.25, and hence U.S. sales are 76,000

tonnes (Capel and Rigaux, 1974).



Table 6.1

Estimated Elasticities of Substitution and Market Share Elasticities between Wheats
Imported from Canada and the U.S. in Selected Centrally-Planned Countries

1960-83
Elasticity of Substitution Market Share Elasticities
Relative Relative Relative Relative Relative Relative
Farmgate 9 f.o.b. 9 c.i.f. 9 Farmgate 9 f,o.b. 2 c.i.f. 9
Prices R Prices R Prices R Prices R Prices R Prices R
China - .29 .37 -78.91 .58 -24,91 .38 43 .35 - 9,78 .68 - 3.72 .34
(- .08)(a) (- 3.33) (- .54) (1.26) (- 4.99) (- .98)
USSR 3.74 .12 -38.14 A -10.51 .10 .14 .16 - 3.20 .20 .024 .16
( .93) (- 1.19) (- .56) ( .33) (- .97) ( .01)
Poland .84 .02 -18.56 .09 18.18 .05 -.21 .05 - 4,50 .07 11.87 .13
( .45) (- 1.26) ( .85) (~-.28) (- .73 ( 1.39)
Cuba 3.36 .56 -36.66 .60 -3.85 .51 45 42 - 4,46 L4 1.76 .37
( 1.50) L (- 2.12) ( .14) (1.39) (- 1.75) ( 45)
e mm s SRS S S S SRR RS ESE SN RS RRERESEEE P et e e L Tttt T

(a)t-values are shown

error.

in parentheses. These values

are calculated by dividing each coefficient

by its standard
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Table 6.2

ed Elasticities of Substitution and Market Share Elasticities between Wheats

Imported from Canada and the U.S. in Selected Developed Countries

(a) t-values are shown in parentheses.

1960-83
Elasticity of Substitution Market Share Elasticities
Relative Relative Relative Relative Relative Relative
Farmgate 2 f.o.b. 2 c.i.f. 2 Farmgate 2 f.o.b. 2 c.i.f. 2
Prices R Prices R Prices R Prices R Prices R Prices R
Japan - .25 .73 3.14 .75 2.00 .72 - .13 .74 1.69 .76 .24 .74
(-1.11) (a) (1.80) ( .75) (-1.03) (1.71) .83)
U.K. - .79 .15 3.51 .12 6.32 .29 - .13 .09 .12 .04 .14 .27
(-1.15) ( .61) (2.39) (~1.10) ( .12) .58)
W, Germany .67 .67 -13.05 .70 -3.63 .67 .72 .59 -10.63 .63 .81 .60
( .69) (-1.76) (-.90) ( .95) (~1.83) .22)
Italy La4 .15 - 6.67 24 -8.12 .20 .25 .15 - 3.87 24 .50 .20
(¢ .95 (~1.85) (-1.54) ( .89) (-1.79) L41)
Belgium 1.59 .54 -27.50 .66 -6.56 .51 1.30 .40 -22.88 .55 .94 .39
( 1.26) (-3.15) (- .43) ( 1.15) (-2.88) .82)
Switzerland -.36 .24 5.65 .28 1.64 22 - .13 .19 2.70 25 .68 .20
(- .62) ( 1.25) ( .25) (- .52) ( 1.40) .59)
Netherlands .29 30 -18.58 56 -13,81 .37 .37 36 -15.36 .61 45 L4l
( .35%) (-3.51) L (-1.52) ( .58) (-3.77) 45)
SEEIEEREREERT —"""'—"——'—‘_""'——“"—"=L —————————— EESEEIRRDER === oo REREREERRE== SR TERERREERE mEEEEETRES
____________ b e s e TR RS EARERE RS ESEREE = IR
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Estimated Elasticities of Substitution and Market Share Elasticities between Wheats

Imported from Canada and the U.S. in Selected Less-Developed Countries

Table 6.3

1960-83
Elasticity of Substitution Market Share Elasticities
Relative Relative Relative Relative Relative Relative
Farmgate 2 f.o.b. 2 c.i.£f. 2 Farmgate 2 f.o.b. 2 c.i.f. ’
Prices R Prices R Prices R Prices R Prices R Prices R
India 46 .04 - .59 04 -12.03 .05 .06 .04 1.37 .04 -10.10 .05
(.21) (a) (- .03) (-.47) (.03) (.08) (-.43)
Pakistan .17 .35 10.84 Al 2.98 .35 24 .34 9.33 .40 2.92 .34
(.19) ( 1.55) ( .28) (.29) (1.44) ( .30)
Ghana .84 .20 -16.14 .26 ~1.90 .19 A8 .18 -5.77 .19 -.97 .17
(.59) (~1.46) (-.11) (.53) (-.79) (-.09)
Algeria -1.83 .17 15.88 .17 -32.44 .19 -.86 .34 8.25 .35 -20.68 .36
(-.65) ( .70) (-1.00) (~.43) ( .52) (-.9D)
Egypt -3.66 .08 -31.84 .09 -58.30 .13 -3.43 .11 -28.24 .11 -50.71 .14
(~1.06) (-1.15) (-~1.50) (-1.13) (-1.16) (=1.47)
Brazil .27 .74 - 9.45 74 -37.62 .77 +49 .75 - 8.11 .75 -33.98 .77
( .13) (- .56) (-1.62) (.25) ( -.51) (-1.57)
Peru 2.77 .19 -32.55 .25 -44,00 .24 2;63 .20 -31.09 .26 ~-41.15 24
(1.13) i (-1.71) (-1.60) (1.14) (-1.73) (~-1.58)
Jamaica 1.24 04 - 3.57 .01 28.31 .15 1.14 .05 - 5.49 .02 20.25 12
( .91) ( .32) ( 1.90) (1.07) (- .63) (1.71)
Haiti 4.53 .29 -44,57 .33 -56.77 .31 1.75 .38 -24.,86 JAb -39,31 46
L(l.él) L (-2.03) (-1.76) (1.00) (-1.84) (-2.06)
============= S I 3-3-+—ft--2 14 T 1 4 =t -1t —t—%- E—_ mEmmEmEEDS _===============Jb=============

(a) t-values are shown

in parentheses.
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Table 6.4

Estimated Elasticities of Substitution and Market Share Elasticities between Wheats
Imported from Canada and the U.S. in the World

1960-83

_____ P - T 1 ]

Elasticity of Substitution

Market Share Elasticity

Relative Relative Relative Relative Relative Relative
Farmgate 2 f.o.b. 9 c.i.f. Farmgate 2 f.o.b. 2 c.1.£.
Prices R Prices R Prices Prices R Prices R Prices R
The World .28 .35 -2.73 .39 -.29 .19 .37 -1.78 .40 15 .28
(1.62)(a) (-2.00) (-.15) (1.67) (-2.00) (-.12) .
P T o e e i mmamm= = == 2 I I S B e Y 3 e

(a) t-values are shown in parentheses.
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“Significant negative coefficients (Table 6.1) were obtained
for China (-78.91), USSR (-38.14), Poland (-18.56), 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, 1872). However,
when relative c.i.f. prices were considered these countries wvere
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. However,
our results show otherwise. This suggests that, on the one hand,
there are potential gains obtainable for Canada by decreasing
wheat prices. And, 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. counterparts, the centrally-planned econo-
mies exclude ocean transportation costs from their importing pol-
icy decisions. One possible explanation for this 1s that they
use their own 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 this group of countries, therefore,
the appropriate prices in estimating Equations (6.1) and (6.2)
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 their centrally-planned

counterparts. Amongst the seven countries analyzed (Table 6.2)
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Belgium (-27.50) is the most responsive to price changes followed

by the Netherlands (-18.58), West Germany (-13.05), Italy
(-6.67), Japan (3.14), the U.K. (3.51) and Switzerland (5.65).
The finding of perverse response On the part of the last three
countries—-Japan, the U.K. and Switzerland--suggests a potential
for nonprice competition. Except for Italy, Japan and Switzer-
land, 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 well,
follow the same path as in centrally-planned countries. 1In esti-
mating the above two equations for developed countries, relative
f.0.b. prices seem to be appropriate too.

Less-developed countries are not as responsive to relative
prices as centrally-planned or developed countries (Table 6.3).
Among this group Haiti (-44.57) is the most responsive to rela-
tive f.o.b. prices followed by Peru (-32.55), Eqypt (-31.84),
Ghana (-16.14), Brazil (-9.45), Jamaica (-3.57), 1India (-.59),
Pakistan (10.84) and Algeria (15.88). The striking observation
in this group is that in general these countries are more respon-
sive to relative c.i.f. prices. The c.i.f. elasticities of sub-
stitution for these countries are -56.77 (Haiti), -44.00 (Peru),
-58.30 (Egypt), -1.90 (Ghana), =-37.62 (Brazil), 28.31 (Jamaica)
-12.03 (1ndia), 2.98 (Pakistan), and -32.44 (Algeria). These re-
sults fully confirm the theoretical expectations discussed above.
They suggest that for less-developed countries ocean transporta-
tion costs are effectively a more important barrier to trade than

for the previous two groups.
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For the total world trade, the f.o.b. elasticity of substitu-

tion is -2.73 and the corresponding c.i.f. elasticity of substi-
tution is -.29. This finding suggests that, in general, import-
ers of Canadian wheat are more responsive to f.o.b. price ratios
than their c.i.f. counterparts. The same applies to the f.o.b.
versus the c.i.f. elasticity of market share. Binkley and Revelt
(1981) suggest that transportation costs account for somewhere
petween 5 and 15 percent of delivered grain prices, depending
upon the route and time period in question. Our findings confirm
this observation and lead us to the conclusion that transporta-
tion costs are not a dominant factor in the international wheat
trade, 1in the sense that possible changes in aggregate transport
costs would be unlikely to bring about large changes 1in trade
volumes and market shares.

In general, most of the estimated elasticities have the appro-
priate sign, negative, and are large in magnitude. Quite a few
of them are statistically significant at a level of at least 10
percent.'® The sign is expected, for as it was noted before, the
elasticity of substitution is no more than the algebraic differ-
ence between the own 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

10 mhese significant negative elasticities of substitution and
market share elasticities may have an interpretation in terms
of oligopolistic practices of the countries involved. An in-
vestigation of these hypotheses, however, is beyond this
study.
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thét the (value) market share will react significantly in favor
of Canada if the price ratio decreases. This behavior is what
should be expected from highly homogeneous commodities, as is the
case of most traded wheats.

From a strict statistical point of view, however, the esti-
mates of Tables 6.1-6.4 are subject to at least three sources of

bias, all in the same direction.

1. They contain a downward bias since they have been computed
by using the quantity ratio instead of the price ratio as
a dependent variable, and errorsi iﬂ the price variable
will have this effect (Orcutt, 1950).

2. 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 Qj 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 elasticity of substitution (Ginsburg,
1969).

3. They contain a downward bias (due to simultaneity) 1in all
those cases in which the assumption of infinitely elastic

export supply is violated (Leamer and Stern, 1970).

Finally, the independent variables included in the model ex-
plain, in general, a rather low proportion of the total variation
in Canada's market shares. Most of the equations have an R2 sta-
tistic smaller than 50 percent. Yet, one should resist the temp-—

tation of concluding from this that the price mechanism does not
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wofk in allocating a total level of imports among the competing
countries supplying a particular import market. On the contrary,
our results suggest very clearly that the price mechanism plays
its role, as reflected by large negative values for the elastici-
ty of substitution and market share elasticity in most of the
equations. This could harly be a coincidence. The poor perform-
ance of the model in terms of goodness of fit should be inter-
preted as a direct consequence of the exclusion of some indepen-—
dent variables that do not have an exact equiproportional effect
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
those used in this study reveals that, in general, the perform-
ance of the model in terms of goodness of fit is not good. This
is true for trade in agricultural products (Capel and Rigaux,
1974) as well as for manufactured products (Kreinin, 1967; Gins-
burg, 1969). This observation is, however, consistent with
propositions advanced in this study before, in the sense that
"nonprice" preferences are also of considerable importance in de-
termining trade flows 1in wheat. The actual estimates of these

preferences will be presented in the next section.
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EQUAL PRICE MARKET SHARES

gested that equal price market shares

6.3
In Chapter V, it was sug
de of nonprice preferenc-

pe used as a proxy for the magnitu
at if the intercept of Equation

might
es. Specifically, it was shown th
(5.23), By is greater than zero, Ve can interpret this as a

measure of the extent of nonprice preferences in favour of Cana-

da. If there are no such preferences vwe would expecttao = 0. A

value of By < 0 measures the preference for the U.S. over Canada.

 These shares should be interpreted as follows.

and the U.S«, . respectively. Let

Let Qi and Qj be

the wheat exports from Canada

also P; and By be the c.i.f. export price of Canada and the U.S.

respectively. Then, the "equal price market share" in the ab-

sence of nonprice preferences should be .5. vValues above .5 in-

_dicate a nonprice preference in favour of Canada and values below

.5 indicate a nonprice preference in favour of the U.S. Table

rket shares for Cana-

6.5 reports the values of the equal price ma

ts and the world.

dian wheat exported to selected marke
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Table 6.5

Equal Price Market Shares for Canadian Wheat Exports
to Selected Import Markets and the World

1960-83
Country Equal Price Market Shares
Centrally-planned China .81
USSR .63
Poland .51
Cuba .90
Developed Japan .37
U.K. .82
West Germany ; . .46
Italy .48
Belgium .47
Switzerland .47
Netherlands .19
Less—developed India .13
Pakistan .12
Ghana .66
Algeria .29
Egypt .15
Brazil .19
Peru .16
Jamaica .44
Haiti .34
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‘The most fundamental observation that emerges from the results
of Table 6.5 1is that nonprice preferences are typically nonneu-
tral, as reflected by equal price market shares that, in general,
differ from .5. This reinforces the hypothesis advanced in Chap-
ter 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——commerciai ties, long-term
agreements, credit availability, reliability of the exporter,
trading block preferences, political favouratism, etc.——are un-
likely 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), the U.K. (.82), and Ghana (.66)——prefer Canadian wheat to
the U.S. 1t was noted previously, however, that the first four
countries of this group were the most responsive to price changes
(Table 6.1) followed by Ghana (Table 6.3). The U.K. revealed a
perverse response (Table 6.2). It is likely that U.S. credit and
long 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 cquntries, suggest
that there still exists some consumer loyalty to Canadian high
quality wheat. However, due to larger yields, better quality
wheats in the U.K. and North France, Chorleywood 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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All the underdeveloped countries involved in the study, except
Ghana (Table 6.5), have small values for nonprice preferences.
These countries appear to favour U.S. wheat. One reason may be
that the U.S. has exploited nonprice preferences through all
sorts of market arrangements such as p.L. 480, selling for for-
eign currency, bilateral trade deals, barter deals for strategic
supplies, credit, etc. Another reason may be that these coun-—
tries do not get the same marketing services, e.9., preferred fi-
nancial arrangements, as centrally-planned or developed importers
do. The main implication of this is that-the Canadian Wheat
Board should develop credit programs matching those of the U;S.
for these countries. It is important, however, to note that
these preferences reflect both political and commercial ties and
the equal price market shares tend to be larger in those regions
strongly associated politically or commercially with either Cana-
da or the U.S., but not with both countries.

The world nonprice preference 1is .34 (Table 6.5) implying
that, in general, importing countries around the world are more
loyal to U.S. wheat than Canadian. Canada should, therefore, de-
velop new marketing strategies to increase its market share in-

ternationally.
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6.4 ESTIMATED IMPACTS OF CHANGES IN STATUTORY GRAIN FREIGHT
RATES ON CANADA'S WHEAT MARRET SHARE

The following estimating eqguations are used to predict Cana-
da's market shares and the resulting changes in these shares from

different grain freight rates.

Model 1
Ui =y +7Y,, log =F 4+ y,T +
- .s 408 T € .
Qit + th o ij Pjt YZ t (6f3)
Model I1
mj(t) = aod + aldp(t) + (1—6)mj(c—1) + aZGT(t) + Ej(t) (6.4)
where
Q.
m, (t) = ____EEL__3 and
] Ue + Y
P
__it
p(t) =3
it

Model I, Equation (6.3), is based on the use of the elasticity
of substitution model. As 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
instantaneous, due to factors such as institutional arrangements
(contractural obligations), 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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Y

_atépand simple framework for including the time dimension in our
;analysis.

The above two equations will give separate estimates of market
_ghares in selected markets. These estimates could be calculated
from the farm-gate, f.o.b. and the c.i.f. price ratios, respec-
ﬁively. 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,
we focus on the former. That is, we first estimate the impact of
ktransportation, handling and marketing costs (THMFOB) 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 impact of statutory (Crow) freight
_rates on market shares, we compute the differences in market
shares between 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 impact of changes in statutory freight rates, we 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), holding everything else constant, and
f¢alculate three separate estimates of market shares for any re-
gion. The differences in market shares between these three esti-
ates and those from farmgate price ratios would measure the ef-

fects of differential transportion costs.




102

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. 1t, 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 1is 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 farmgate prices. In other words, being
price-takers, farmers must incur the extra costs of moving grains
to export positions. To estimate the magnitudes of these impacts
within the context of the elasticity of substitution we should
hold the farmgate prices constant. This is, of course, an un-
realistic assumption. However, it will provide us with estimates
of the magnitude of the change. The theoretical justification
for this approach may be formulated by using a well-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.

Assuming 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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adaed to the base farmgate prices so we may estimate the impact
of these rates on the final output ratios. To put it in another
way, 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, e.g., transportation services, are
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
5.6).

It is interesting to note that the condition 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. Following 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
price.

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., R2 (f.o.b.) shows the measure
of the goodness of fit when the price variables wused are f.o.b.

ones.

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% of U.S. Wheat exports in that -

year. The estimated impacts of transportation costs on Cdnada'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, we have retabulated
the final columns of Tables 6.6-6.10 in Table 6.11 for Model I
and those of Tables 6.12-6.16 in Table 6.17 for Model II and will
follow the same procedure for other countries surveyed as well as
the world.

The second columns (THMFOB) 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 will change by 0
percent to 4 percent with the exception of the years 1972-1975 in
which the international prices of wheat were high. The magni-
tudes of changes in market shares of canada and/or the U.S. are
larger in Model I than in Model II when the Crow or different
compensatory rates (50 percent, 65 percent and 100 percent) are
considered. But even in Model I, these magnitudes are quite
small. Moreover, the changes in Canada's market shares have both
negative and positive signs, 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. As noted previously, this is due to the intro-
duction of the time dimension into our model and postulating that
the response of importers to changes in prices is gradual and
hence in the long-run they will make the corresponding adjust-

ments.
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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 Model II is 1 percent (Table
6.17). According to Table 6.11, had the rates gone wup to the
full compensatory levels (100 percent CR), Canada would have been
stili able to maintain its share in the Chinese market (Net Im-
pact = 0). 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 and Marketing Costs on Canadian
and U.S. Wheat Market Shares in
China (Model I)

1960-83

Shares as a Shares as a

Function of Function of

Relative Relative Market (b)

f.o.b. Farmgate Share
Year Prices Prices Differences
(THMFOB)

1960 .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
1966 .78 .99 -.21
1967 .80 .90 -.10
1968 1.03 .87 +.16
1969 .97 .86 +.11
1970 .87 .86 +.01
1971 .89 .80 +.09
1972 1.09 .84 +.25
1973 .75 .96 -.21
1974 .45 .73 -.28
1975 .78 .66 +.12
1976 .86 .63 +.23
1977 .90 .64 +.26
1978 .85 .71 +.14
1979 .65 .68 -.03
1980 .51 .63 -.12
1981 .29 .57 -.28
1982 .46 .54 -.08
1983 .52 .53 -.01

(a) These costs cover moving grains (wheat) from the farmgate
to the export position.
(b) Figures in this column show the comparative advantage of
transportation, handling and marketing costs of Canada
over the U.S. They also show the effects of these costs
on market shares (+ for Canada and - in favour of the U.S.).
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Table 6.7

Estimated Impacts of Statutory Grain Freight Rates on
Canada's Market Share in China (Model 1I)

1960-83
Share as a
Function of Shares as a
Relative Function of
Canadian Farmgate Relative Crow
Price + $5.07 and Farmgate Rate
Year U.S. Farmgate Price Prices Shares
(CROW)
1960 1.01 1.02 -.01
1961 1.02 1.03 -.01
1962 .99 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
1970 .87 .86 +.01
1971 .81 .80 +.01
1972 .85 .84 +.01
1973 .99 .96 +.03
1974 .72 .73 -.01
1975 .65 .66 -.01
1976 .62 .63 -.01
1977 .64 .64 0
1978 .72 .71 +,01
1979 .68 .68 0
1980 .63 .63 0
1981 .57 .57 0
1982 .53 .54 -.01
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Table 6.8

Estimated Impacts of Changes in Statutory Grain Freight Rates on
Canada's Market Share in China (Model I)

1960-823

Shares as a Function

of Relative Canadian Shares as a

Farmgate Price + 100% Function of

Compensatory Freight Relative 100% Compensa-
Rates and U.S. Farmgate tory Rate

Farmgate Price Prices Shares
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Table 6.9

Estimated Impacts of Changes in Statutory Grain Freight Rates
on Canada's Market Share in China (Model I)

1960-83

Shares as a Function

of Relative Canadian Shares as a
Farmgate Price + 65% Function of
Compensatory Freight Relative 65% Compensa-
Rates and U.S. Farmgate tory Rate
Year Farmgate Price Prices Shares
(65% CR)
1960 .99 . 1.02 -.03
1961 1.01 1.03 -.02
1962 98 1.00 -.02
1963 .94 .96 -.02
1964 .92 94 -.02
1965 1.01 1.00 +.01
1966 1.01 .99 +.02
1967 .90 .90 0
1968 .88 .87 +,01
1969 .89 .86 +.03
1970 .89 .86 +.03
1971 .82 .80 +.02
1972 .87 .84 +.03
1973 1.02 .96 +.06
1974 .71 .73 -.02
1975 .63 .66 -.03
1976 .60 .63 -.03
1977 .64 .64 0
1978 .73 .71 +.,02
1979 .68 .68 0
1980 .63 .63 0
1981 .56 .57 -.01
1982 .52 .54 -.02




Table 6.10

Estimated Impacts of Changes in Statutory Grain Freight Rates
on Canada's Market Share in China (Model 1)

1960-83

Shares as a Function
of Relative Canadian
Farmgate Price + 50%
Compensatory Freight
Rates and U.S.
Farmgate Prices

Shares as a
Function of
Relative
Farmgate

50% Compensa-
tory Rate

(50% CR)



Table 6.11

Estimated Impacts of Transportation Costs on Canada's
Market Share in China (Model I)

1960-83

Year THMFOB(a) CROW 100%CR 65% CR 50%CR
1960 -.09 -.01 -.04 -.03 -.02
1961 0 -.01 -.02 -.02 . -.02
1962 ~-.21 -.01 -.02 -.02 -.02
1963 -.08 -.01 -.03 -.02 -.02
1964 +.19 -.01 -.02 -.02 -.01
1965 +,14 +,01 +,02 +.01 +.01
1966 -.21 +.01 +,03: . +,02 +,02
1967 -.10 +,01 +.01 0 +.01
1968 +,16 0 +,01 +.01 +.01
1969 +.11 +,01 +.03 +.03 +.02
1870 +,.01 +.,01 +.,03 +.,03 +.02
1971 +.09 +,01 +,02 +,02 +,01
1972 +,25 +.01 +,.04 +.03 +.02
1973 -.21 +.03 +,07 +.06 +.05
1974 -.28 -.01 -.03 -.02 -.01
1975 +,12 -.01 -.03 -.03 -.02
1976 +.23 -.01 -.03 -.03 -.02
1977 +.26 0 -.01 0 0

1978 +,14 +,01 +,02 +,02 +,01
1979 -.03 0 +.01 0 0

1980 -.12 0 -.01 0 0

1981 -.28 0 -.02 -.01 -.01
1982 -.08 -.01 -.02 -.02 -.01
1983 -.01 0 -.01 -.01 -.01
Net Impact(b) 0 +.02 0 0 +.01

——.———“.—"'_—__——"_—__——"—"_-_—_"_"_—._—_...."‘.-‘-_‘-_—__—"_."'—__"‘_"“————'.-_"’—__.—..-._"'-__—'.——_—_—_-_.__—_—".__—_—__.___"‘:.__—————

(a) These costs include primary elevator, terminal elevator,
railway freight and marketing charges. Primary elevator
charges include handling charges, carrying charges and
shrinkage; terminal elevator charges include storage charges
and market charges include interest, bank and other
charges plus Canadian Wheat Board administrative costs.
Finally, other charges include demurrage, handling and
stop-off, drying and additional freight on grain shipped
from country stations to terminal positions (Canada Grains
Council, Statistical Handbook).

(b) The net impact is defined to be the cumulative effect of
differential costs. They are obtained by summing over
the 24 rows in each column.




oo o
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(f.o.b.) = .67

(farmgate) = .36
(CROW) = .37
(100% CR) = .41
(65% CR) = .40
(50% CR) = .38



Table 6.12

Estimated Impacts of Total Transportation, Handling and
Marketing Costs on Canadian and U.S. Wheat Market Shares
in China (Model II)

1960-83
Relative Relative Market
f.o.b. Farmgate Share
Year Prices Prices Differences
' (THMFOB)

1960 .64 .62 +,02
1961 .89 .84 +,05
1962 .87 1..07 -.20
1963 .95 1.06 -.11
1964 1.14 1.04 +.10
1965 1.15 1.02 +,13
1966 .86 1.00 -.14
1967 .88 .99 -.11
1968 1.06 .97 +.,09
1969 1.02 .95 +.,07
1970 .94 .94 0
1971 .95 .92 +.03
1972 1.10 .90 +.,20
1973 .83 .85 -.02
1974 .56 .81 -.25
1975 .62 .52 +.10
1976 .78 .65 +.,13
1977 .95 .82 +.13
1978 .91 .80 +.11
1979 .73 .75 -.02
1980 .48 .55 -.07
1981 .31 .55 -.24
1982 .34 .37 -.03
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Table 6.13

Estimated Impacts of Statutory Grain Freight Rates on Canada's
Market Share in China (Model 11)

1960-83
Shares as a Function Shares as a
of Relative Canadian Function of
Farmgate Price + Relative Crow
$5.07 and U.S. Farmgate Rate
Year Farmgate Price Prices Shares
(CROW)
1960 .62 .62 0
1961 .85 .85 0
1962 1.07 1.0 0
1963 1.06 1.06 0
1964 1.04 1.04 0
1965 1.02 1.02 0
1966 1.00 1.00 0
1967 .99 .99 0
1968 .97 .97 0
1969 .95 .95 0
1970 .94 .94 0
1971 .92 .92 0
1972 .90 .90 0
1973 .87 .85 +.,02
1974 .81 .81 0
1975 .51 .52 -.01
1976 .65 .65 0
1977 .82 .82 0
1978 .80 .80 0
1979 .75 .75 0
1980 .55 .55 0
1981 .55 .55 0
1982 .37 .37 0
1983 .36 .36 0

—__.—_..-_.__.—_.__.____._.._.__.—___._._..___—__—————-———————.—_.—_.—_—_——.—_.—_.__._—_—_.
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Table 6.14

Estimated Impacts of Changes in Statutory Grain Freight Rates on
Canada's Market Share in China (Model II)

1960-83

=========—_—===============—_===========================.—_—-._—_—————_.—.-_.

Shares as a Function

of Relative Canadian Shares as a
Farmgate Price + Function of 100% Com-
100% Compensatory Relative pensatory
Rate and U.S. Farmgate Freight
Year Farmgate Price Prices Shares
(100% CR)
1960 .62 .62 0
1961 .85 .85 0
1962 1.07 1.07 0
1963 1.05 1.06 -.01
1964 1.03 1.04 -.01
1965 1.02 1.02 0
1966 1.00 1.00 0
1967 .98 .99 -.01
1968 .97 .97 0
1969 .95 .95 0
1970 .94 .94 0
1971 .92 .92 0
1972 .90 .90 0
1973 .90 .85 +.,05
1974 .81 .81 0
1875 .51 .52 -.01
1976 .64 .65 -.01
1877 .81 .82 .01
1978 .80 .80 0
1979 .75 .75 0
1980 .55 .55 0
1981 .54 .55 -.01
1982 .37 .37 0
1983 .36 .36 0
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Table 6.15

gstimated Impacts of Changes in Statutory Grain Freight Rates on
‘ Canada's Market Share in China (Model 1I1)

1960-83

Shares as a Function
of Relative Canadian Shares as a

Farmgate Price + Function of

65% Compensatory Relative 65% Compensa-

Freight Rate and Farmgate tory Rate
_Year U.S. Farmgate Price Prices Shares
‘ (65% CR)
1960 .62 . .62 0
1961 .85 .85 0
1962 1.07 1.07 0
1963 1.05 1.06 -.01
1964 1.04 1.04 0
1965 1.02 1.02 0
1966 1.00 1.00 0
1967 .99 .99 0
1968 .97 .97 0
1969 .95 .95 0
1970 .93 .94 -.01
1971 .92 .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
1978 .80 .80 0
1979 .75 .75 0
1980 .55 .55 0
1981 .54 .55 -.01
1982 .37 .37 0
1983 36 0

1]
"
1]
]
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Table 6.16

Estimated Impacts of Changes in Statutory Grain Freight Rates on
Canada's Market Share in China (Model II)

1960-83

Shares as a Function

of Relative Canadian Shares as a

Farmgate Price + Function of

50% Compensatory Relative 50% Compensa-

Freight Rate and Farmgate tory Rate
Year U.S. Farmgate Price Prices Shares

(50% CR)

1960 .62 »62 0
1961 .85 .85 0
1962 1.07 1.07 0
1963 1.05 1.06 -.01
1964 1.04 1.04 0
1965 1.02 1.02 0
1966 1.00 1.00 0
1967 .99 .99 0
1968 .97 .97 0
1969 .95 .95 0
1970 .93 .94 -.01
1971 .92 .92 0
1972 .90 .90 0
1973 .88 .85 +,03
1974 .81 .81 0
1975 .51 .52 ~.01
1976 .65 .65 0
1977 .82 .82 0
1978 .80 .80 0
1978 .75 .75 0
1980 .55 .55 0
1981 .54 .55 -.01
1982 .37 .37 0
1983 .36 .36 0




Table 6.17

Estimated Impacts of Transportation Costs on
Canada's Market Share in China (Model I1I)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 +.02 0 0 0 0
1961 - +,05 0 0 0 0
1962 -.20 0 0 0 0
1963 -.11 0 -.01 -.01 -.01
1964 +.10 0 -.01 0 0
1965 +.13 0 0 0 0
1966 -.14 0 0 - 0 0
1967 -.11 0 -.01 0 0
1968 +.09 0 0 0 0
1969 +.07 0 0 0 0
1970 0 0 0 -.01 -.01
1971 +.03 0 0 0 0
1972 +.20 0 0 0 0
1973 -.02 +.02 +,05 +.04 +.03
1974 -.25 0 0 0 0
1975 +.10 -.01 -.01 -.01 -.01
1976 +.13 0 -.01 0 0
1977 +.13 0 -.01 -.01 0
1978 +,11 0 0 0 0
1979 -.02 0 0 0 0
1980 -.07 0 0 0 0
1981 -.24 0 -.01 -.01 -.01
1982 -.03 0 0 0 o
1983 " +.03 0 0 0 0
Net Impact 0 +.01 -.02 -.01 -.01
2

R, (£.0.b.) = .81
R, (farmgate) = .61
R, (CROW) = .61

R, (100% CR) = .61
(65% CR) .61

R“ (50% CR) .61




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 the 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
change by 0 percent to 4 percent in Model 1 and by 0 percent to 1
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 rows 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 the freight rates had gone
up to the full compensatory levels (100 percent CR), Canada would
have lost 4 percent of its market share in the USSR based on Mod-
el I and 3 percent of its share in that market based on Model II.
Both Models generate exactly the same estimates when rates go up
by either 65 percent or by 50 percent of compensatory levels.
Canada loses only 1 to 2 percent of its market share in the USSR

when these two scenarios are considered (Tables 6.18 and 6.19).
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Table 6.18

Estimated Impacts of Transportation Costs on Canada's
Market Share in the USSR (Model 1I)

1960-83

Year THMFOB CROW 100% CR 65% CR 50%CR

1960 -.03 -.01 -.04 -.03 -.02
1961 +.,01 0 ~.02 -.01 ~-.01
1962 -.08 0 ~.02 -.02 -.01
1963 -.03 -.01 -.03 -.03 -.02
1964 +.08 -.01 -.03 -.03 -.02
1965 +.05 +.01 +.03 +,02 +.02
1966 -.10 +.02 +.04 +.03 +.03
1967 -.05 0 0 . . 0 0
1968 +,08 +.01 +.01 +.01 +,01
1969 +.05 +,01 +,02 +.02 +.01
1870 +.01 +.01 +.04 +.03 +.,02
1971 +.04 0 +.01 +,01 0
1972 +.,10 +,01 +.,05 +,04 +.03
1973 -.13 +.04 +.11 +.09 +.07
1974 -.12 -.01 -.03 -.02 -.02
1975 +.06 -,02 -.06 -.04 ~-.04
1976 +.12 -.02 -.05 -.04 -.03
1977 +.12 -.01 -.02 -.02 -.01
1978 +.05 +.01 +.,03 +.02 +.02
1979 -.02 0 +.,01 +.01 +,01
1980 -.06 0 -.01 0 0
1981 -.12 -.01 -.03 -.02 -.02
1982 -.03 -.01 -.03 -.03 -.02
1983 0 -.01 -.02 -.01 -.01
Net Impact 0 0 -.04 -.02 -.01

2
R, (f.o.b.) = .20
RS (farmgate) = .15
R (Crow) = .17
R2 (100% CR) = .20
RY (65% CR) = .19
R4 (50% CR) = .18
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Table 6.19

Estimated Impacts of Transportation Costs on Canada's
Market share in the USSR (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 +.04 -.01 -.01 -.01 -.01
1961 +.01 0 0 0 0

1962 -.03 0 0 0 0

1963 -.04 0 +.01 0 0

1964 0 0 0 0 0

1965 +.08 0 +.01 +.01 0

1966 +.02 0 0 0 0

1967 -.09 +.01 +.01 +.01 +.01
1968 -.08 0 0 0 0

1969 -.06 0 -.02 -.01 -.01
1970 -.05 -.01 -.02 -.02 -.01

1971 -.10 -.01 -.02 -.02 -.01
1972 +.03 0 -.01 -.01 0

1973 +.36 +.01 +.04 +.03 +.02
1974 -.03 0 +,01 0 0

1975 -.05 +.01 -.01 +.01 +.01
1976 -.04 0 -.01 -.01 -.01
1977 -.02 0 -.01 0 0

1978 +.14 0 -.01 0 0

1979 +,09 0 0 0 0

1980 +.01 0 +,.01 0 0

1981 -.05 0 0 0 0

1982 -.10 0 0 0 0

1983 -.04 0 0 0 0
Net Impact 0 0 -.03 -.02 -.01

2
R, (f.o.b.) = .60
R (farmgate) = .71
RS (Crow) = .70
Ry (100% CR) = .69
R2 (65% CR) = .69
R“ (50% CR) = .70




122
6.4;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
impacts of transportation costs on Canada's market share based on
Models I and II are reported in Tables 6.20 and 6.21, respective-
ly.

When the Crow rates are considered, Canada's market shares
change by 0 percent to 4 percent in both Models I and II. The
magnitude of changes in these shares based on Model 1 are gener-—
ally larger than those based on Model II when the previous scen-
ario or any other compensatory scenarios 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 percent to 2 percent).

The results reported in the final rows of the two tables sug-
gest that over the period of 1960 to 1983, 1 percent of Canada's
market share in Poland may be attributed to the Crow benefit (Ta-
bles 6.20 and 6.21). If the freight rates had gone up to 50 per-
cent, 65 percent, and 100 percent of the compensatory levels,
Canada would have lost 0 percent, 1 percent and 1 percent of the
U.S. share in Poland, respectively (Table 6.20). Model II pre-
dicts an erosion of Canada's share in that market by 0 to 1 per-

cent (Table 6.21).
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Table 6.20

Estimated Impacts of Transportation Costs on Canada's
Market Share in Poland (Model I)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.03 -.01 -.02 -.01 -.01
1961 0 0 -.01 0 0
1962 -.07 0 -.01 -.01 -.01
1963 -.03 0 -.01 -.01 -.01
1964 +.05 -.01 -.01 -.01 -.01
1965 +.05 +.01 +.,02 . +.01 +.01
1966 -.06 +,.01 +.02 +.02 +,02
1967 -.03 0 0 0 0
1968 +,05 0 0 0 0
1969 +.03 0 +.01 0 0
1970 0 0 +.01 +.01 +.01
1971 +.02 0 0 0 +.01
1972 +.,09 +,01 +,03 +.02 +.02
1973 -.05 +.03 +.06 +,05 +.04
1974 -.09 0 -.01 -.01 -.01
1975 +.03 -.01 -.03 -.02 -.02
1976 +.07 -.01 -.02 -.02 -.01
1977 +.07 -.01 -.01 -.01 -.01
1978 +.05 +,01 +,02 +.01 +.01
1979 -.01 0 0 0 0
1980 -.04 0 0 0 0
1981 -.10 -.01 -.,02 -.01 -.01
1982 -.03 0 -.02 -.01 -.01
1983 -.01 0 -.01 -.01 -.01
Net Impact +.04 +.01 -.01 -.01 0

2
R, (f.o.b.) = .05

RS (farmgate) = .02

RS (CROW) = .02

RS (100% CR) = .03
RO (65% CR) = .03
R“ (50% CR) = .03
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Table 6.21

Estimated Impacts of Transportation Costs on Canada's
Market Share in Poland (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.04 0 0 0 0
1961 0 0 0 0 0
1962 -.06 0 0 0 0
1963 -.05 0 -.01 0 0
1964 +.03 0 0 0 0
1965 +.09 +.01 +,02. +.01 +.,01
1966 -.04 0 0 0 0
1967 -.07 -.01 -.02 -.01 -.01
1968 +,02 0 -.01 -.01 -.01
1969 +.01 -.01 -.02 -.02 -.01
1870 -.01 -.01 -.01 -.01 -.01
1971 +.01 0 -.01 -.01 -.01
1972 +.13 0 +,01 +.01 +.01
1973 +.12 +,04 +.08 +.06 +,05
1974 -.08 0 0 0 0
1975 0 -.01 -.01 -.01 -.01
1976 0 -.01 -.02 -.02 -.01
1977 +.05 0 -.01 -.01 -.01
1978 +.08 +,01 +.01 +,01 +.,01
1979 +.03 +.01 +.01 +.,01 +.01
1980 -.02 0 +,01 +.01 +,01
1981 -.08 0 0 0 0
1982 -.07 -.01 -.02 -.01 -.01
1983 -.04 0 -.01 -.01 -.01
Net Impact +.01 +.01 -.01 -.01 0
2

R2 (f-o-b.) = ,06

R, (farmgate) = .05

R, (CROW) = .05

R (100% CR) = .04
(65% 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 11,
are reported in Tables 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 Model II when the previous scenario .or any other compen-—
satory scenario 1is 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 figure based on Model II
is nil (Table 6.23). Had the freight rates gone up to 50 per-
cent, 65 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 (Table 6.22). Model II pre-
dicts no erosion of Canada's share in that market at all (Table

6.23).
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Table 6.22

Estimated Impacts of Transportation Costs on Canada's
Market Share in Cuba (Model I)

1960-83
Year THMFOB CROW 100% CR 65% CR - 50% CR
1960 -.01 -.01 -.03 -.02 -.01
1961 +.01 0 -.01 -.01 0
1962 -.08 -.01 -.02 -.02 -.01
1963 -.01 0 -.02 -.01 -.01
1964 +.10 0 -.02 -.01 -.01
1965 +.03 0 +.01 . 0 +.01
1966 -.13 +.01 +.02 +.01 +,01
1967 -.05 0 0 0 0
1968 +.08 0 +,01 0 0
1969 +.05 +.01 +.03 +.03 +.02
1970 0 +.01 +.03 +.03 +.02
1971 +.05 +.01 +.02 +.02 +.01
1972 +.08 +.01 +.03 +.02 +.01
1973 -.21 +.02 +.04 +.03 +.03
1974 -.12 -.01 -.02 -.02 -.01
1975 +.09 -.02 -.03 -.03 -.02
1976 +.15 -.01 -.02 -.01 -.01
1977 +.15 0 0 0 0
1978 +.04 0 +.01 +,01 +.01
1979 -.03 0 0 0 0
1980 -.07 0 -.01 -.01 -.01
1981 -.12 0 -.02 -.01 ~.01
1982 -.01 ~.01 -.02 -.01 -.01
1983 -0 -.01 -.01 -.01 -.01
Net Impact -.01 -.01 -.03 ~.02 0
R% (f.o.b.) = .51
R, (farmgate) = .47
R, (CROW) = .48
RS (100% CR) = .51
R2 (65% CR) = .50
R“ (50% CR) = .48




127

Table 6.23
Estimated Impacts of Transportation Costs on Canada's
Market Share in Cuba (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 0 0 0 0 0
1961 +,02 0 0 0 0
1962 -.03 0 0 0 0
1963 -.01 0 0 0 0
1964 +.03 0 0 0 0
1965 +.02 0 0 0 0
1966 -.04 0 0 0 0
1967 -.03 0 0 0 0
1968 +.01 0 0 0 0
1969 +.01 0 0 0 0
1970 0 0 0 0 0
1971 0 0 0 0 0
1972 +.05 0 0 0 0
1973 0 -.01 -.01 -.01 -.01
1974 -.04 +.02 +.02 +,02 +.02
1975 0 0 0 0 0
1976 -.02 0 0 0 0
1977 +.03 -.01 -.01 -.01 -.01
1978 +.03 0 0 0 0
1979 +.01 0 0 0 0
1980 -.01 0 0 0 0
1981 -.05 0 0 0 0
1982 -.01 0 0 0 "0
1983 0 0 0 0 0
Net Impact -.03 0 0 0 0

2
R, (f.0.b.) = .89
R, (farmgate) = .87
R} (CrROW) = .87
R2 (100% CR) = .87
Ry (65% CR) = .87
R® (50% CR) = .87
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6.4;5 Japan

In 1982/83, Japan imported 1,357,000 tonnes of wheat and wheat
flour from Canada and 3,294 tonnes from the U.S. This amounted
to 6.5 percent of Canadian and 8.5 percent of the U.S. wheat ex-
ports in that year. The estimated impacts of transportation
costs on Canada's market share in Japan based on Models 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 within the same range when dif-
ferent compensatory scenarios are considered (Tables 6.24 and
6.25).

The results reported in the final row of Table 6.24 suggest
that over the period of 1960-83 2 percent of Canada's market
share in Japan may be attributed to the Crow benefit. Model 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, Ccanada would lost 1 percent of its
share in Japan. The corresponding figure based on Model II for
the above two scenarios is a loss of 3 percent in that market.
Model I generates no losses and Model II predicts a loss of 2
percent when the final scenario (50 percent CR) is considered

(Tables 6.24 and 6.25).
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Table 6.24

Estimated Impacts of Transportation Costs on Canada's
Market Share in Japan (Model I)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR

1960 +,01 +.01 +.,01 +,01 +.01
1961 0 0 +.01 +.01 +.,01
1962 +.03 0 +.01 0 0
1963 +,01 0 +,01 +,01 +.01
1964 -.03 0 0 0 0
1965 -.01 0 0 0 0
1966 +.03 0 -.01 -.01 -.01
1967 +.,02 0 0 0 0
1968 -.02 0 0 0 0
1969 -.01 0 0 0 0
1970 0 0 -.01 -.01 -.01
1971 -.01 0 0 0 0
1972 -.02 0 -.01 0 0
1973 +.06 0 -.01 -.01 -.01
1974 +.03 0 0 0 0
1975 -.02 +.,01 +.01 +.01 +.01
1876 -.05 0 0 0 0
1977 -.04 0 0 0 0
1978 -.02 0 -.01 -.01 -.01
1979 0 0 -.01 -.01 0
1980 +.02 0 0 0 0
1981 +.03 0 0 0 0
1982 0 0 0 0 0
1983 0 0 0 ) 0
Net Impact +.01 +.02 -.01 -.01 0

R2 (f.o.b.) = .75

R, (farmgate) = .72

R, (CROW) = .73

R, (100% CR) = .74
(65% CR) .74

R“ (50% CR) .73
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Table 6.25

Estimated Impacts of Transportation Costs on Canada's
Market Share in Japan (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR

1960 +.02 0 0 0 0

1961 0 0 0 0 0

1962 +,02 0 0 0 0

1963 0 0 0 0 0

1964 -.04 0 0 0 0

1965 -.02 0 0 0 0

1966 +.03 0 0 0 0

1967 +.02 0 0 0 0

1968 -.02 0 0 0 0

1969 -.02 0 -.01 -.01 -.01
1870 0 0 -.01 -.01 0

1971 -.02 0 -.01 -.01 -.01
1972 -.03 0 -.01 -.01 -.01
1973 +.07 0 -.01 -.01 -.01
1974 +.03 0 0] 0 0

1975 -.02 0 +.01 +,01 +,01
1976 -.03 0 +,01 +.01 +,01
1877 -.04 0 0 0 0

1978 -.02 0 0 0 0

1978 0 0 0 0 0

1980 +.02 0 0 0 0

1981 +.03 0 0 0 0

1982 0 0 0 0 0

1983 0 0 0 0 0

Net Impact -.02 0 -.03 -.03 -.02
RS (£.0.b.) = .75

R, (farmgate) = .73

R, (CROW) = .73

R, (100% CR) = .74

R2 (65% CR) = .74

R“ (50% CR) = .73




131
6.4.6 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 market shares
change by 0 percent to 1 percent in both Models. The magnitudes
of changes remain within the same range when the three different
compensatory scenarios are considered (Tables 6.26 and 6.27).

The results reported in the final rows of the two tables sug-
gest that over the period of 1960-83 between 1 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, Model I predicts gains of 1 percent (for
100 percent CR), 2 percent (for 65 percent CR) and 2 percent (for
50 percent CR) and Model II generates gains no gains or losses in
the first two scenarios and a 1 percent gain in the last {Tables

6.26 and 6.27).
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Table 6.26

Estimated Impacts of Transportation Costs on Canada's
Market Share in the U.K. (Model I)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.02 0 0 0 0
1961 -.01 0 0 0 0
1962 0 +,01 +.01 +,01 +.,01
1963 -.01 0 +,01 +.01 +.01
1964 -.01 +.01 +,01 +.01 +.01
1965 +.02 0 0 . 0 0
1966 +.03 0 0 0 0
1967 0 0 0 0 0
1968 -.01 0 -.01 0 0
1969 -.01 -.01 -.01 -.01 -.01
1970 +.01 0 -.01 -.01 -.01
1971 -.01 0 -.01 -.01 -.01
1972 +,01 -.01 -.01 -.01 -.01
1973 +,08 0 -.01 -.01 -.01
1974 0 0 +.01 +.01 +.01
1975 -.03 +.01 +,01 +,01 +,01
1976 -.03 +.01 +.01 +.01 +.01
1977 -.02 0 0 0 0
1978 +.02 0 0 0 0
1979 +.02 0 0 0 0
1980 0 0 0 0 0
1981 ~-.01 0 0 0 0
1982 -.01 +,01 +.01 +.01 +.01
1983 -.01 0 0 0 0
Net Impact 0 +.03 +,.01 +,02 +.02

R2 (f.o.b.) = .05
R, (farmgate) = .10
R, (CROW) = .11

R2 (100% CR) = .12
R, (65% CR) .12

R° (50% CR) 11

u
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Table 6.27

Estimated Impacts of Transportation Costs on Canada's
Market Share in the U.K. (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.01 0 +.01 +.01 +.01
1961 0 0 +.,01 +.01 0
1962 -.01 0 0 0 0
1963 -.01 +,01 +,01 +,.01 +.01
1964 -.02 0 0 0 0
1965 +,.01 0 .0 . 0 0
1966 +.03 0 0 0 0
1967 0 0 0 0 0
1968 -.01 0 0 0 0
1969 0 0 -.01 -.01 0
1870 +.01 0 -.01 -.01 0
1971 -.02 -.01 -.01 -.01 -.01
1972 +.01 -.01 -.01 -.01 -.01
1973 +.11 0 -.01 -.01 -.01
1974 0 0 0 0 0
1975 -.02 +,01 +.01 +,01 +.01
1976 -.03 0 0 0 0
1877 -.02 0 0 0 0
1978 +.02 0 0 0 0
1979 +.01 0 0 0 0
1980 +.01 0 0 0 0
1981 0 +.01 +.01 +.01 +.01
1982 -.01 0 0 0 0
1983 -.01 0 0 0 0
Net Impact +.04 +.01 0 0 +,01

2
R, (f.0.b.) = .08
R, (farmgate) = .15
RS (CROW) = .16
R2 (100% CR) = .17
R, (65% CR) = .17
R (50% CR) = .16
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6.4.7 West Germany

In 1982/83, West Germany imported 1,000 tonnes of wheat and
wheat flour from Canada and 14,000 tonnes from the U.S. The es-—
timated impacts of transportation costs on Canada's market share
in West Germany, based on Models 1 and 1I, are reported in Tables
6.28 and 6.29, respectively.

When the Crow rates are considered, Canada's market shares
change by 0 percent to 1 percent in both Models with the excep-
tion of the year 1973 in which the international prices of wheat
were high and Canada's share increased by :2 percent (Table 6.29).
The magnitudes of changes in these shares based on Model 1 are
generally higher than those based on Model II when the previous
scenario or any other compensatory scenario is considered. The
year 1973 still remains an exception (Tables 6.28 and 6.29).

The results reported in the final row of Table 6.28 suggest
that over the period of 1960-83 no portion of Canada's market
share in West Germany may be attributed to the Crow benefit. Ta-
ble 6.29 predicts a 1 percent gain in this market for Canada. 1f
the freight rates had gone up to 100 percent CR, Canada would
have lost 1 percent based on both Models. The corresponding fig-
ure for the other two scenarios is 0 percent, j.e., no gains or»

losses in that market (Tables 6.28 and 6.29).
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Table 6.28

Estimated Impacts of Transportation Costs on Canada's
Market Share in West Germany (Model 1I)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.03 0 -.01 -.01 -.01
1961 -.01 -.01 -.01 -.01 -.01
1962 -.05 0 -.01 0 0
1963 -.02 0 0 0 0
1964 +.04 0 -.01 -.01 -.01
1965 +,04 0 0o . 0 0
1966 -.03 +,01 +,01 +.01 +,01
1967 -.02 0 0 0 0
1968 +,03 0 0 0 0
1969 +,03 +,01 +.01 +,01 +,01
1870 +,01 0 +,01 +,01 0
1971 +,02 0 0 0 0
1972 +,07 0 +.01 +,01 +,01
1973 -.02 0 +,02 +,02 +.01
1974 -.07 0 -.01 -.01 +.01
1975 +.02 0 -.01 -.01 -.01
1976 +,04 0 -.01 -.,01 0
1977 +,05 0 0 0 0
1978 +,04 0 +,.01 +.01 0
1979 0 0 0 0 0
1980 -.03 0 0 0 0
1981 -.07 0 0 0 0
1982 -.03 -,01 -.01 -.01 -.01
1983 -.01 0 0 0 0
Net Impact 0 0 -.01 0 0
R2 (f.0.b.) = .73
R2 (farmgate) = .72
R4 (CROW) = .72
RZ (100% CR) = .72
k5 (65% CR) = .72
R~ (50% CR) = .72




Table 6.29

1960-83

CROW

Estimated Impacts of Transportation Costs on Canada's
Market Share in West Germany (Model II)

1960
1961
1962
1963
1964
1965
1966
1867
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1969
1970
1971
1972
1973
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1975
1976
1977
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1979
1980
1981
1982
1983
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6.4.8 Italy

In 1982/83, 1Italy imported 679,000 tonnes of wheat and wheat
flour from Canada and 461,000 tonnes from the U.S. The estimated
impacts of transportation costs on Canada's market share in Ita-
ly, based on Models I and II, are reported in Tables 6.30 and
6.31, 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 the shares remain within the same range when different
compensatory scenarios are considered, with the exception of the
year 1973 in which wheat prices were 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 Tables 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 full compensatory levels, Canada would have
gained nothing (Model 1) and would have lost 1 percent (Model
11). 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 II (Tables 6.30 and 6.31).




138
Table 6.30

Estimated Impacts of Transportation Costs on Canada's
Market Share in Italy (Model I)

1960~-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1860 -.02 -.01 -.01 -.01 -.01
1961 0 -.01 -.01 -.01 -.01
1962 -.05 0 -.01 -.01 -.01
1963 -.02 0 -.01 -.01 -.01
1964 +.06 0 0 0 0
1965 +.03 +.01 +.01. +.01 +,01
1966 -.07 0 0 0 0
1967 -.02 0 0 0 0
1968 +.05 +.01 +.01 +.01 +.01
1969 +.03 0 0 0 0
1970 0 0 +.01 +.01 +.01
1971 +.03 0 +.01 +.01 +.01
1972 +.06 +.01 +.01 +.01 +.01
1973 -.09 0 +,01 +.01 +.01
1974 -.07 0 0 0 0
1975 +.,04 0 -.01 -.01 -.01
1976 +.07 0 -.01 0 0
1877 +.08 0 0 0 0
1978 +.03 0 0 0 0
1879 -.02 0 0 0 0
1980 -.03 0 0 0 0
1981 -.07 0 0 0 0
1982 -.01 0 0 0 0
1983 0 0 0 0 0
Net Impact +,01 +.01 0 +.,01 +.01

2
R, (f.o.b.) = .23
RS (farmgate) = .14
RS (CROW) = .14
R2 (100% CR) = .16
R2 (65% CR) = .16
R* (50% CR) = .15
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Table 6.31

Estimated Impacts of Transportation Costs on Canada's
Market Share in Italy (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR-
1960 0 -.01 -.01 -.01 0
1961 -.01 -.01 -.01 -.01 -.01
1962 ~-.04 0 -.01 0 0
1963 0 0 0 0 0
1964 +.05 0 0 0 0
1965 +.03 0 0 0 0
1966 -.06 0 +.,01 0 0
1867 -.02 0 0 0 0
1968 +,04 0 0 0 0
1969 +.03 +,01 +.01 +,01 +.01
1970 0 0 0 0 0
1971 +,02 0 0 0 0
1972 +,07 +,01 +,01 +,01 +,01
1973 -.11 +.01 +.02 +.02 +.01
1974 -.07 0 -.01 0 0
1975 +.03 0 -.01 0 0
1976 +.06 0 0 0 0
1977 +.07 0 0 0 0
1978 +,02 0 0 0 0
1979 -.01 0 0 0 0
1980 -.03 0 -.01 -.01 0
1981 -.07 0 -.01 -.01 -.01
1982 0 0 0 0 0
1983 +,02 0 +,01 0 0
Net Impact +.02 +.,01 -.01 0 +,01

2
RZ (foOobo) = .22

R, (farmgate) = .16
R, (CROW) = .16

RS (100% CR) = .17
RS (65% CR) = .17

R (50% CR) = .16




140
6.4.9 Belgium

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 II, 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 1in both Models. The magnitudes of
changes in these shares for different compensatory rates are be-
tween 0 to 3 percent, the latter figure caorresponding to the year
1973 when the international prices of wheat were higher (Tables
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 100% CR is considered, Model I
still generates a loss of 2 percent in Canada's shares 1in 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 magnitudes of 2 and 1 percent based on Model 1 (Table 6.32)

and no changes at all based on Model II (Table 6.33).
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Table 6.32

Estimated Impacts of Transportation Costs on Canada's
Market Share in Belgium (Model 1I)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.02 -.01 -.02 ~.01 -.01
1961 0 -.01 -.01 -.01 -.01
1962 -.08 0 -.01 -.01 0
1963 -.02 0 -.01 -.01 -.01
1964 +.,09 0 -.01 -.01 0
1965 +.04 0 0. . 0 0
1966 -.11 0 0 0 0
1967 -.04 0 0 0 0
1968 +.07 0 +.01 0 0
1969 +.04 0 +.01 +.01 +.01
1970 0 +.01 +.02 +.01 +.01
1971 +.05 +.01 +.02 +.02 +.01
1972 +.09 0 +.01 +.01 +.01
1973 -.15 +.01 +.01 +.01 +.01
1974 -.11 -.01 -.02 -.01 -.01
1975 +.07 0 -.01 -.01 -.01
1976 +.12 0 -.01 -.01 -.01
1977 +.12 0 0 0 0
1978 +.05 0 0 0 0
1979 -.02 0 0 0 0
1980 -.05 0 0 0 0
1981 -.11 0 0 0 0
1982 -.02 0 0 0 0
1983 0 0 0 0 0
Net Impact +,01 0 -.02 -.02 -.01
2

R, (f.o.b.) = .77

% R (farmgate) = .73

g RS (CROW) = .73

L R (100% CR) = .74

L R, (65% CR) = .74

L R? (50% CR) = .73
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Table 6.33

Estimated Impacts of Transportation Costs on Canada's

Market Share in Belgium (Model II)
1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.04 0 0 0 0
1961 +.01 0 -.01 -.01 0
1962 -.09 0 -.01 -.01 -.01
1963 -.03 0 -.01 0 0
1964 +.08 -.01 -.02 -.01 -.01
1965 +.06 +.01 +.01 +.,01 +.01
1966 -.10 0 0 0 0
1967 -.04 0 0 0 0
1968 +.08 0 +.01 0 0
1969 +.05 0 0 0 0
1970 +.01 0 +.02 +.02 +.01
1971 +.04 0 0 0 0
1972 +.10 0 +.01 +.,01 +.01
1973 -.16 +.01 +.03 +.02 +.02
1974 -.13 0 -.01 ~-.01 -.01
1975 +.06 0 -.01 0 0
1976 +.11 0 .01 0 0
1877 +.,12 0 +.01 0 0
1978 +.06 0 0 0 0
1979 -.02 0 0 0 0
1980 -.05 0 -.01 -.01 -.01
1981 -.11 0 0 0 0
1982 -.03 -.01 -.01 -.01 -.01
1983 G 0 0 0 0
Net Impact -.02 0 -.01 0 0

R? (f.0.b.) = .78
R? (farmgate) = .72
R2 (CROW) = .73

R2 (100% CR) = .73
R2 (65% CR) = .73
R2 (50% CR) .73
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6.4.10 Switzerland

In 1982/83, Switzerland imported 151,000 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, 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 corresponding to the
year 1973 when the international prices of wheat were high (Ta-
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-
el II generates 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 (Tables
6.34 and 6.35). When the other two scenarios are considered,
Model I predicts no changes in Canada's shares in Switzerland
(Table 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).




Estimated Impacts of Transportation Costs on Canada's

Table 6.

34

Market Share in Switzerland (Model 1)

144

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 +,01 0 +.01 +.01 0
1961 0 0 0 0 0
1962 +,04 0 +.01 +,01 0
1963 +.01 0 0 0 0
1964 -.05 0 0 0 0
1965 -.03 0 -.01. 0 0
1966 +.05 -.01 -.01 -.01 -.01
1967 +,02 0 0 0 0
1968 -.03 0 0 0 0
1969 -.03 0 -.01 -.01 -.01
1970 0 0 -.01 -.01 0 -
1971 -.02 0 0 0 0
1972 -.05 0 -.01 -.01 0
1973 +.06 -.01 -.03 -.02 -.02
1974 +.06 +.01 +.01 +.01 +,01
1975 -.03 0 +.01 +.01 +.01
1976 -.05 +.01 +.01 +,01 +,01
1977 -.06 0 +.01 0 0
1978 ~.02 0 0 0 0
1979 +.01 0 0 0 0
1980 +.02 0 0 0 0
1981 +.06 0 0 0 0
1982 +,01 0 +,01 +,01 +,01
1983 +.02 0 0 0 0
Net Impact 0 0 -.01 0 0
Rg (f.o.b.) = .28
R (farmgate) = .23
RS (CROW) = .24
RS (100% CR) = .25
RY (65% CR) = .25
R“ (50% CR) = .24
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Table 6.35

Estimated Impacts of Transportation Costs on Canada's
Market Share in Switzerland (Model II)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 ‘ +.04 0 +.01 +.01 0
1961 -.02 0 0 0 0
1962 +.05 0 +.01 0 0
1963 +,01 0 0 0 0
1964 -.05 +.01 +.01 +.01 +,01
1965 -.03 0 0 0 0
1966 +.05 0 -.01 0 0
1967 +,03 0 0 0 0
1968 -.05 0 0 0 0
1969 -.04 -.01 -.01 -.01 -.01
1970 0 0 -.01 0 0
1971 -.03 0 -.01 -.01 -.01
1972 -.06 0 -.01 -.01 -.01
1973 +.11 0 -.02 -.02 -.01
1974 +,07 0 +.01 0 0
1975 -.04 0 +.01 +.01 +.01
1876 -.06 0 +.01 +.01 +.01
1977 -.07 0 0 0 0
1978 -.04 0 -.01 -.01 0
1973 0 0 -.01 -.01 0
1980 +.03 0 +,01 +.01 +,01
1981 +.07 0 0 0 0
1982 +,01 0 0 0 0
1983 0 +.01 +.01 +.01 +.01
Net Impact -.02 +.01 -.01 -.01 +.01

_....-_._..._.___._.—._—_.__._.—.——-—_————._-_—_.———_.———_.—.__—_—_———_—._——_—_—_.—_——.——-_

R2 (foOob-) = 041
R, (farmgate) = .36
R, (CROW) = .36

R, (100% CR) = .37
R, (65% CR) .37

R (50% CR) .36
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6.4.11 The 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 Models I and 1I, are reported
in Tables 6.36 and 6.35, 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 to 3 percent (Table 6.36) and Model Il 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 (Table 6.36) and Model 1II generates no losses Or
gains in market share (Table 6.37). Model I predicts no losses
or gains 1in Canada's shares in Switzerland from increasing the
freight rates up to 100 percent CR (Table 6.36) but Model 11 pre-
dicts a 2 percent decrease in those shares in that market (Table
6.37). When the other two 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 (Table 6.37).
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Table 6.36

Estimated Impacts of Transportation Costs on Canada's
Market Share in the Netherlands (Model I)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.06 0 -.01 -.01 -.01
1961 -.01 0 0 0 0
1962 -.09 0 0 0 0
1963 -.06 0] -.01 -.01 -.01
1964 +.06 0 -.01 -.01 0
1965 +.08 0 +,01 . . +.01 0
1966 -.05 0 +,01 +,01 +,01
1967 -.04 0 0 0 0
1968 +.05 -.01 -.01 -.01 -.01
1969 +.04 -.01 0 0 0
1970 +,02 +,01 +.01 +.01 +.01
1971 +,03 0 0 0 0
1872 +,12 0 0 0 0
1973 +.01 +.01 +,03 +.,02 +.02
1974 -,12 0 0 0 0
1975 +,01 0 -.01 -.01 -.01
1976 +.05 0 -.01 -.01 0
1977 +,08 0 -.01 0 0
1978 +,08 0 +,.01 +,.01 0
1979 +.01 +,01 +,01 +,01 +,.01
13880 -.04 0 0 0 0
1981 ~-.13 0 -.01 -.01 0
1982 -.05 0 0 0 0
1983 -.02 0 0 0 0
Net Impact -.03 +.01 0 0 +.01
R2 (£.0.b.) = .35
RS (farmgate) = .14
RS (CrROW) = .14
R4 (100% CR) = .14
R2 (65% CR) = .14
R2 (50% CR) = .14
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Table 6.37

Estimated Impacts of Transportation Costs on Canada's
Market Share in the Netherlands (Model II)

1960-823

Year THMFOB CROW 100% CR 65% CR 50% CR

1960 -.02 0 0 0 0

1961 -.04 0 -.01 -.01 0

1962 -.12 0 -.01 -.01 0

1963 -.04 0 0 0 0

1964 +.05 0 0 0 0

1965 +.11 0 +.01 +,01 +.01
1966 -.06 0 0 0 0

1967 ~-.03 0 0 0 0

1968 +,08 0 0 0 0

1969 +.04 0 -.01 -.01 -.01
1970 +,01 0 0 0 0

1971 +.04 0 0 0 0

1972 +.09 0 0 -.01 -.01
1973 +.01 +.01 +,04 +.03 +,02
1974 -.13 0 0 0 0

1975 +,04 0 0 0 0

1976 +.06 0 -.01 0 0

1977 +.10 0 -.01 -.01 -.01
1978 0 -.01 -.01 -.01 -.01
1979 0 0 0 0 0

1980 -.03 0 0 0 0

1981 -.21 0 0 0 0

1982 -.04 0 -.01 0 0

1983 0 0 0 0 0

Net Impact -.08 0 -.02 -.02 -.01
Rg (f.o.b.) = .36

R (farmgate) = .14

R2 (CROW) = .14

RS (100% CR) = .14

RS (65% CR) = .14

R“ (50% CR) = .14
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6.4.12 India

In 1982/83, 1India 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 1
and 11, 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 guite small
(between 0 to 4 percent).

The results in the final row of Table 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 benefit. Model II predicts a
1 percent loss in that market resulting from the Crow (Table
6.39). If the freight rates had gone up to the full compensatory
jevels (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 (Tables 6.38 and
6.39). Both models predict gains or losses of varying degrees
when rates go up by 65 or 50 percent of compensatory levels. Ac-
cording to Model I, Canada gains between 0 and 1 percent of its

share in India when these two scenarios are considered (Table
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6.38). The corresponding figures for Model II are losses of 2

percent and 1 percent, respectively (Table 6.39).
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Table 6.38

Estimated Impacts of Transportation Costs on Canada's
Market Share in India (Model I)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 +.03 -.01 -.02 -.02 -.01
1961 +.01 -.01 -.02 -.02 -.01
1862 -.02 -.01 -.02 -.02 -.01
1863 +.02 -.01 -.02 -.02 -.01
1964 +.07 0 -.01 -.01 -.01
1965 -.02 0 +.01 , +.01 0
1966 -.10 +,01 +,0! +,01 +.01
1967 ~.01 +.01 +.01 +,01 +.01
1968 +,05 +.01 +.02 +.,01 +.01
1969 +.02 +,01 +.02 +,02 +,01
1970 -.02 +.01 +.03 +.02 +.01
1971 +.04 +.01 +.03 +.03 +.02
1972 0 +,01 +,03 +,02 +.01
1973 -.22 +.02 +.04 +.04 +.03
1974 -.04 -.01 -.03 -.02 -.02
1875 +,09 -.01 -.03 -.02 -.01
1876 +.12 -.01 -.02 -.02 -.02
1977 +.09 0 0 0 0
1978 -.02 0 +.01 +.01 +.01
1979 -.04 0 0 0 0
1980 -.04 0 -.01 -.01 0
1981 -.03 0 -.01 -.01 0
1982 +,02 -.01 -.02 -.01 -.01
1983 +,02 0 0 0 0
Net Impact +.02 +.01 0 0 +.,01
2

R, (f.o.b.) = .04
RS (farmgate) = .13

R, (CROW) = .15
R (100% CR) = .20
R (65% CR) = .19

R (50% CR) .17
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Table 6.39

Estimated Impacts of Transportation Costs on Canada's
Market Share in India (Model II)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.01 -.01 -.02 -.01 -.01
1961 0 -.01 -.01 -.01 -.01
1962 -.03 0 -.01 0 0
1963 -.01 -.01 -.02 -.01 -.01
1964 +.04 0 -.01 -.01 0
1965 -.01 +.01 +,01 . +,01 +.01
1966 -.09% 0 +.01 +,.01 +,01
1967 -.02 0 +.01 0 +,01
1968 +,06 +,01 +,01 0 +.01
1969 +.01 0 +.02 +.01 +.01
1970 +,05 0 -.01 -.01 -.01
1971 +.03 +.01 +,02 +.01 +,01
1972 +,04 +.01 +,02 +.02 +.01
1973 -.20 +,01 +,03 +,03 +.02
1974 0 -.01 -.03 -.03 -.02
1975 +.06 -.01 -.03 -.02 -.02
1976 +,09 0 -.01 -.01 -.01
1977 +,07 0] 0 0 0
1978 -.01 0 +,01 +.01 0
1979 -.04 0 +,01 +.01 +.01
1980 -.04 0 0 0 0
1981 ' -.05 -.01 -.01 -.01 -.01
1982 +.01 0 -.01 -.01 -.01
1983 +.01 0 0 0 0
Net Impact -.06 -.01 -.02 -.02 -.01
Rg (f.o.b.) = .13
R, (farmgate) = .19
R, (CROW) = .20
RS (100% CR) = .23
R, (65% CR) = .23
R (50% CR) = .21
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6.4.13 Pakistan

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 1 are larger than those
based on Model II when any of the three compensatory scenarios is
considered.

The results in the final row of Table 6.40 suggest that over
the period of 1969-83 Canada lost 1 percent of its share in India
because of the Crow "benefit." Model 1II predicts no change in
Canada's shares due to the Crow (Table 6.41). 1f 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 (Tables 6.40 and 6.41). For the other
two scenarios Model I generates 3 percent and 1 percent loss of
Canada's shares in India, respectively, 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 Transportation Costs on Canada's
Market Share in Pakistan (Model I)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 +.02 0 0 0 0
1961 0 0 +.01 0 0
1962 +.04 0 0 0 0
1963 +.02 0 0 0 0
1964 -.04 0 0 0 0
1965 -.03 0 0 0 0
1966 +.05 0 0 0 0
1967 +.02 -.01 ~-.01 -.01 -.01
1968 -.04 -.01 -.01 -.01 -.01
1969 -.02 0 -.01 -.01 0
1970 0 0 0 0 0
1971 -.02 0 -.01 -.01 0
1972 -.05 0 0 0 0
1973 +.05 -.01 -.01 -.01 -.01
1974 +.06 0 0 0 0
1975 -.03 0 0 0 0
1976 -.05 0 0 0 0
1977 -.06 0 0 0 0
1978 -.03 0 -.01 0 0
1979 0 0 0 0 0
1980 +.02 0 0 0 0
1981 +.06 +.01 +.01 +.01 +.01
1982 +.02 +.01 +.01 +.01 +.01
1983 0 0 0 0 0
Net Impact -.01 -.01 -.03 -.03 -.01

2
R (f.o.b.) = .44
R (farmgate) = .33
R2 (CROW) = .33
RS (100% CR) = .33
R? (65% CR) = .33
R? (50% CR) = .33
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Table 6.41

Estimated Impacts of Transportation Costs on Canada's
Market Share in Pakistan (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR

1960 +.01 0 0 0 0
1961 0 0 0 0 0
1962 +.05 +.01 +.01 +.,01 +.01
1963 +.,02 0 +,01 0 0
1964 -.05 0 0 0 0
1965 -.03 0 0 0 0
1966 +.05 0 0 0 0
1967 +.02 0 0 0 0
1968 -.03 -.01 -.01 -.01 -.01
1969 -.03 0 0 0 0
1970 0 0 0 0 0
1971 -.02 0 0 0 0
1972 -.04 0 -.01 0 0
1973 +.07 0 0 0 0
1974 +.05 0 0 0 0
1975 -.01 0 0 0 0
1976 -.06 0 0 0 0
1977 -.05 0 0 0 0
1978 -.03 0 -.01 0 0
1979 0 0 0 0 0
1980 +,01 0 0 0 0
1981 +.05 0 0 0 0
1982 +.01 0 0 0 0
1983 +.01 0 0 0 0
Net Impact 0 0 -.01 0 0
R? (f.o0.b.) = .51

R2 (farmgate) = .42
RZ (CROW) = .42

RZ (100% CR) = .43
RZ (65% CR)
RZ (50% CR) = .42
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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 24,000 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
fluctuate more widely in Model I than in:Model II (Tables 6.42
and 6.43), with the exceptions of the 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 (Model I1).

The results in the final row of Table 6.42 indicate that no
portion of Canada's market shares in Ghana over the period
1960-83 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 100 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 Il 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 (Table 6.43).
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Table 6.42

Estimated Impacts of Transportation Costs on Canada's
Market Share in Ghana (Model I)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.04 -.01 -.01t - -.01 -.01
1961 0 -.01 -.01 -.01 -.01
1962 -.09 0 -.01 -.01 0
1963 -.03 0 -.01 -.01 0
1964 +.08 0 -.01 -.01 -.01
1965 +.06 0 o . . 0 0
1966 -.09 +.01 +,01 +.01 +.01
1967 -.04 0 0 0 0
1968 +.,07 +.01 +.01 +.01 +.01
1969 +.04 0 +.01 +.01 0
1970 +,01 -.01 +,.01 +.01 +.01
1971 +.04 +.01 +,01 +.01 +,01
1972 +.10 0 +.01 +.01 0
1973 -.10 0 +.01 +.01 0
1974 ~-.12 0 -.01 0 0
1975 +.05 0 -.01 -.01 -.01
1976 +.10 0 -.01 -.01 0
1977 +.11 0 0 0 0
1978 +.06 0 0 0 0
1879 -.01 0 0 0 0
1980 -.05 0 -.01 0 0
1981 ' -.12 0 -.01 -.01 0
1982 -.03 0 0 0 0
1983 0 0 0 0 0
Net Impact 0 0 -.03 -.01 0
RZ (£.0.b.) = .31
RS (farmgate) = .21
RS (CROW) = .21
R} (100% CR) = .22
R2 (65% CR) = .22
R (50% CR) = .21
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Table 6.43

Estimated Impacts of Transportation Costs on Canada's
Market Share in Ghana (Model II)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.03 0 0 0 0
1961 0 0 -.01 -.01 0
1962 -.10 -.01 -.01 -.01 -.01
1963 -.04 0 0 0 0
1964 +,07 0 0 0 0
1965 +.06 0 0 0 0
1966 -.08 0 0 0 0
1967 -.04 0 0 0 0
1968 +.07 0 0 0 0
1969 +.04 0 0 0 0
1870 0 0 0 0 0
1971 +.03 0 0 0 0
1972 +,11 0 0 0 0
1973 -.07 +,01 +.,02 +.02 +.01
1974 -.12 0 0 0 0
1975 +.04 0 0 0 0
1976 +.08 ~-.01 -.01 -.01 -.01
1977 +.10 0 0 0 0
1978 +.08 +.01 +.01 +.01 +.01
1979 -.01 0 0 0 0
1980 -.05 0 -.01 -.01 0
1981 -.13 -.01 -.01 -.01 -.01
1982 -.03 0 0 0 0
1983 -.01 0 0 0 0
Net Impact -.03 -.01 -.02 -.02 -.01
2

R? (f.0.b.) = .31

2 (farmgate) = .20
R* (CROW) = .21

R2 (100% CR) = .21
R2 (65% CR) = .21
R2 (50% CR) = .21

"
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6.4.15 Algeria
In 1982/83, Algeria imported 483,000 tonnes of wheat and wheat

flour from Canada and 610,000 tonnes from the U.S. The estimated
impacts of transportation costs on Canada's market share in Alge-
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 1973 in which the.shares change by 2
percent when the 100 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 Algeria over the period of
1960-83 may be attributed to the Crow rates. Model II, as well,
predicts no change 1in 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 Al-
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 6.44

Estimated Impacts of Transportation Costs on Canada's
Market Share in Algeria (Model I)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 0 0 +.01 +.01 +.01
1961 0 +.01 +.01 +.01 +.01
1962 +,04 0 +,01 +,01 0
1963 +.01 +.01 +.01 +.01 +.01
1964 -.05 0 +.01 0 0
1965 -.01 0 o . - 0 0
1966 +.07 0 0 0 0
1967 +.02 0 0 0 0
1968 -.04 0 -.01 0 0
1969 -.02 0 -.01 -.01 0
1970 0 -.01 -.02 -.01 -.01
1971 -.03 0 -.01 -.01 -.01
1972 -.04 -.01 -.02 -.01 -.01
1973 +.11 -.01 -.01 -.01 -.01
1974 +.05 0 +.01 0 0
1975 -.05 0 0 0 0
1976 -.08 0 0 0 0
1977 -.07 0 -.01 -.01 0
1978 -.01 0 -.01 0 0
1979 +.01 0 0 0 0
1980 +.03 0 +.01 +,01 0
1981 +.04 0 0 0 0
1982 +.01 +.01 +.01 +.01 +.01
1983 -.01 0 0 0 0
Net Impact -.02 0 -.02 0 0
R (£.0.b.) = .14
R (farmgate) = .13
R (CrROW) = .14
R (100% CR) = .14
RS (65% CR) = .14
R- (50) CR) = .14
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Table 6.45

Estimated Impacts of Transportation Costs on Canada's
Market Share in Algeria (Model II)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 +.02 0 +,.01 0 0
1961 0 0 0 0 0
1962 +.04 +,01 +,01 +,01 +,01
1963 +,.01 0 0 0 0
1964 -.04 +.01 +.01 +.01 +,01
1965 -.03 0 0 . . 0 0
1866 +.04 -.01 -.01 0 0
1967 +,02 0 0 0 0
1968 -.03 0 0 0 0
1969 -.03 -.01 -.01 -.01 -.01
1970 -.01 -.01 -.01 -.01 -.01
1971 -.02 0 -.01 0 0
1972 -.05 0 -.01 -.01 -.01
1973 +,07 -.01 -.02 -.01 -.01
1974 +.05 0 0 0 0
1975 -.03 0 +.01 0 0
1976 -.05 +,01 +,01 +.01 +,01
1977 -.06 0 0 0 0
1978 -.03 0 -.01 0 0
1979 +,01 0 0 0 0
1980 -.07 0 0 0 0
1981 +,.05 0 +.01 0 0
1982 +,01 0 0 0 0
1983 0 +.01 +,01 +.01 +.01
Net Impact -.13 0 -.01 0 0
RZ (£.0.b.) = .15
R} (farmgate) = .14
R} (CROW) = .14
R2 (100% CR) = .14
RZ (65% CR) = .14
R? (50% CR) = .14
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6.4.16 Egypt

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 8 percent of the U.S.
wheat exports in that year. The estimated impacts of transporta-
tion costs on Canada's market share 1in Egypt, based on Models I
and 1I, 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 I1 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
6.47).

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. A 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 (Table 6.46). Model II, 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 (Ta-

ble 6.47).
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Table 6.46

Estimated Impacts of Transportation Costs on Canada's
Market Share in Egypt (Model I)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.07 -.01 -.03 -.03 -.02
1961 0 0 -.01 0 0
1962 -.08 0 -.01 -.01 0
1963 -.06 -.01 -.03 -.02 -.02
1964 +.03 -.01 -.02 -.02 -.01
1965 +.09 +,01 +.03: . +.03 +.02
1966 -.02 +.01 +.04 +,04 +.02
1867 -.03 0 0 0 0
1968 +.04 0 -.01 -.01 -.01
1969 +.03 0 0 0 0
1970 +,02 +.01 +.,02 +,01 +,01
1971 +.01 -.01 -.01 -.01 -.01
1972 +.,12 +.01 +.03 +,03 +,02
1973 +.09 +.04 +.12 +.,10 +,07
1874 -.10 0 -.01 -.01 0
1975 -.01 -.01 -.04 -.04 -.02
1976 0 -.02 -.06 -.05 -.04
1977 +.05 -.01 -.03 -.02 -.02
1978 +,08 +.01 +.03 +.02 +.02
1979 +.02 +.01 +,02 +.02 +,01
1980 -.03 0 0 0 0
1981 ' -.11 0 -.02 -.01 -.01
1982 -.05 0 -.02 -.02 -.01
1983 -.02 0 -.01 -.01 -.01
Net Impact 0 +.02 -.02 -.01 -.01
Rg (f.0.b.) = .05
R: (farmgate) = .03

% R2 (CROW) = .02

R2 (100% CR) = .02
R2 (65% CR) 2
RZ (50% CR)

.02
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Table 6.47

Estimated Impacts of Transportation Costs on Canada's
Market Share in Egypt (Model II)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.03 0 0 0 0
1961 -.02 +,01 +,01 +,01 +.01
1962 -.02 0 0] 0 0
1963 -.02 0 0 0 0
1964 -.01 0 0 0 0
1965 +.05 0 +,01 +.01 +,01
1966 +.04 0 +,01 +,01 +,01
1967 0 0 0 0 0
1968 -.01 -.01 -.01 -.01 -.01
1969 0 -.01 -.02 -.01 -.01
1970 -.01 0 -.01 -.01 0
1971 -.03 0 -.01 -.01 0
19872 +,01 0 0 0 0
1973 +,20 +.03 +.07 +.06 +.04
1974 -.03 0 0 -.01 0
1975 ) -.04 0 -.01 -.01 -.01
1976 -.04 0 -.02 -.01 -.01
1977 -.02 0 -.01 -.01 -.01
1878 +,04 +,01 +.01 +,01 0
1979 +.02 0 +.01 +.01 +.01
1980 0 0 0 0 0
1981 -.03 0 0 0 0
1982 -.03 0 -.01 -.01 -,01
1983 -.02 0 -.01 0 0
Net Impact 0 +.03 +,01 +.02 +.02
RZ (f.0.b.) = .21
RS (farmgate) = .24
R} (CROW) = .24
R2 (100% CR) = .22
RZ (65% CR) = .23
RZ (50% CR) = .23
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6.4.17 Brazil

In 1982/83, Brazil imported 1,494,000 tonnes 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 1in India, based on Models I
and 11, 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 the ex-
ception of the year 1962 in which these shares increase by 4 per-—
cent in Model I (Table 6.48) and by 3 percent in Model 11 (Table
6.49). when the compensatory rates at different levels are con-
sidered, Canada's shares fluctuate almost exactly in the same
range (Tables 6.48 and 6.49).

The results in the final rows of the two tables indicate that
over the period of 1960-83, 7 percent (Model 1) and 2 percent
(Model 1I) of Canada's shares in Brazil may be attributed to the
Crow benefit. Canada's market share gains due to the different
compensatory rate are generally high (between- 2 to 7 percent)
based on the alternative model specifications (Model I and II in

Tables 6.48 and 6.49).
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Table 6.48

Estimated Impacts of Transportation Costs on Canada's
Market Share in Brazil (Model I)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.03 +.01 +.01 +,01 +.01
1961 -.01 0 +.01 +,01 0
1962 0 +.04 +,04 +.04 +.04
1963 -.09 +.01 +,01 +.01 +.01
1964 +.01 +,01 +.01 +,01 0
1965 +,04 -.01 -.01. . ~-.01 -.01
1966 +.01 0 0 0 0
1867 -.01 0 0 0 0
1968 +,.01 0 -.01 -.01 0
1969 +.02 0 -.01 -.01 0
1970 +,01 -.01 -.01 -.01 -.01
1971 0 -.01 -.02 -.01 -.01
1972 +.06 -.01 -.01 -.01 -.01
1873 +,09 -.01 0 0 0
1974 -.05 +.01 +.01 +.01 +.01
1975 -.02 +.01 +.01 +,01 +.01
1876 -.02 +,01 0 0 0
1977 0 0 -.01 -.01 0
1978 +,05 0 0 0 0
1879 +,02 0 0 0 0
1980 0 0 +.01 +.01 +,01
1981 -.05 +.01 +.01 +,.01 +,01
1982 -.03 0 0 0 0
1983 -.01 +,01 +.01 +,01 +.01
Net Impact 0 +.07 +.05 +,06 +.07

—-——_—_—_-—_-__-._—__—_-.—_————.——.——_.—_—_.—._———————_—_———_..-_—.__.___—_.-_...

R2 (f.o.b.) = .56
R? (farmgate) = .57
R2 (CROW) = .57

RZ (100% CR) = .57
RZ (65% CR) =
RZ (50% CR) = .57




167
Table 6.49

Estimated Impacts of Transportation Costs on Canada's
Market Share in Brazil (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.04 0 0 0 0
1961 -.01 0 0 0 0
1962 -.01 +.03 +.03 +.03 +.03
1963 -.02 0 0 0 0
1964 0 0 0 0 0
1965 +.04 0 0 0 0
1966 +.01 0 0 0 0
1967 -.01 -.01 -.01 -.01 -.01
1968 +.01 0 -.01 ~.01 -.01
1969 +.02 0 -.01 0 0
1970 +.02 0 0 0 0
1971 +.02 0 0 0 0
1972 +.04 0 ~.01 0 0
1973 +.08 0 0 +.01 0
1974 ~.04 0 0 0 0
1975 -.02 0 0 0 0
1976 -.03 +.01 0 0 0
1977 +.01 0 0 -.01 0
1978 +.02 0 0 0 0
1979 +.02 0 0 0 0
1980 0 0 0 0 0
1981 -.05 0 0 0 0
1982 -.02 ~.01 +.01 +.01 +.01
1983 -.01 0 0 0 0
Net Impact +.03 +.02 0 +.,02 +.,02
S e - se o oTTTTVTYT,,——

2 «0O.D. = .
R% (farmgate) = .57
R2 (CROW) = .57
R2 (100% CR) = .57
R? (65% CR) = .57
R2 (50% CR) = .57
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6.4.18 Pperu

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 II, are reported in Tables 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 different 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 rates 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 levels (Table 6.50). Model 11, as well, pre-
dicts a 1 percent decrease in Canada's shares in Peru when the
100 percent CR is in effect. The last two scenarios predict no

changes in those shares at all (Table 6.51).
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Table 6.50

Estimated Impacts of Transportation Costs on Canada's
Market Share in Peru (Model 1I)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 0 0 -.01 -.01 0
1961 +,01 0 0 0 0
1962 -.04 -.01 -.01 -.01 -.01
1963 0 0 -.01 0 0
1964 +.05 0 -.01 -.01 0
1965 +,01 0 0 . 0 0
1966 -.06 0 0 0 0
1967 -.02 0 0 0 0
1968 +.04 +,01 +,01 +.01 +.,01
1969 +,02 0 +.,01 +,01 0
1970 0 +.01 +,01 +,01 +,01
1871 +,02 0 +,01 +,01 0
1972 +,03 0 +,01 +,01 0
1873 -.10 +,01 +,02 +,02 +.01
1974 -.05 0 +,01 0 0
1975 +,.04 -.01 -.02 -.02 -.01
1976 +.07 -,01 -.01 -.01 -.01
1977 +,07 0 0 0 0
1978 +,02 0 -.01 0 0
1879 -.02 0] 0 0 0
1980 -.02 0 0 0 0
1981 -.05 0 -.01 -.01 0
1982 0 0 -.01 -.01 0
1983 +,01 0 0 0 0
Net Impact +.03 0 -.02 -.01 0
Rg (f.0.b.) = .09
RS (farmgate) = .07
R% (CROW) = .07
R2 (100% CR) = .08
R? (65% CR) = .08
R2 (50% CR) = .08
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Table 6.51

Estimated Impacts of Transportation Costs on Canada's
Market Share in Peru (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.01 0 -.01 0 0
1961 +.10 0 -.01 -.01 -.01
1962 -.03 0 0 0 0
1963 -.01 0 0 0 0
1964 +.03 0 -.01 -.01 0
1965 +.03 +.01 +.01. . +,01 +,01
1966 -.04 0 0 0 0
1867 -.01 0 0 0 0
1968 +.03 0 0 0 0
1969 +,02 0 +,01 +.01 0
1970 0 0 +.01 +.01 0
1971 +,01 0 0 0 0
1972 +.03 0 0 0 0
1973 -.06 0 +,02 +,02 +,01
1974 -.05 -.01 -.01 -.01 -.01
1975 +.02 0 -.01 -.01 0
1976 +,04 0 -.01 -.01 0
1977 +.05 0 0 0 0
1978 +.02 0 +.01 0 0
1879 -.01 0 0 0 0
1980 -.02 0 0 0 0
1981 ‘ -.04 0 -.01 0 0
1982 -.01 0 0 0 0
1983 0 0 0 0 )
Net Impact +,09 0 -.01 0 0
2
R2 (foO-b.) = .19
R, (farmgate) = .17
Ry (CROW) = .17
R (100% CR) = .17
R, (65% 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 99,000 tonnes from the U.S. The estimated
impacts of transportation costs on Canada's market share in Ja-
maica based on Models I and II are reported in Table 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 scenario or any other compen-
satory scenarios is considered. However, these magnitudes are
themselves within the same range of 0 to 1 percent with the ex-
ception of the year and 1973 in which international wheat prices
were relatively high (Tables 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. In 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 100
percent CR and 65 percent CR scenarios (Table 6.52). Model II
predicts increases in the range of 2 to 3 percent 1in Canada's

market shares in Jamaica (Table 6.53).
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Table 6.52

Estimated Impacts of Transportation Costs on Canada's
Market Share in Jamaica (Model I)

1960-83
THMFOB CROW 100% CR 65% CR 50% CR

+.03 ~.01 -.01 -.01 -.01
1961 +.01 0 0 0 0
1962 +,03 0 -.01 -.01 -.01
1963 +,03 0 -.01 0 0
1964 0 -.01 -.01 -.01 -.01
1965 -.04 +,.01 +.01. . +.01 +.01
1966 -.02 0 +.01 0 +.01
1967 +.01 0 0 0 0
1968 0 +.01 +,01 +,01 +.,01
1969 -.01 +,01 +,01 +.01 +.01
1970 -.01 +.01 +.01 +,01 +.01
1971 +,01 +,.01 +,01 +,01 +.,01
1972 ~.04 +.01 +.02 +,01 +.01
1973 -.08 +.01 +.02 +,02 +.02
1974 +.04 0 -.01 0 0
1875 +.03 0 -.01 -.01 -.01
1876 +.02 -.01 -.01 -.01 -.01
1977 0 -.01 -.01 -.01 -.01
1978 -.04 0 0 0 0
1979 -.02 0 0 0 0
1980 0 0 0 0 0
1981 +.04 0 0 0 0
1982 +.03 0 -.01 -.01 -.01
1983 +,01 -.01 -.01 -.01 -.01
Net Impact +.03 +,02 0 0 +,01

R2 (£.0.b) = .10
RS (farmgate) = .11
R2 (Crow) = .12

RS (100% CR) = .12
R .12
R2 .12

(65% CR)
(50% CR)
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Table 6.53

Estimated Impacts of Transportation Costs on Canada's
Market Share in Jamaica (Model II)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.01 0 0 0 0
1961 0 0 0 0 0
1962 -.01 +.01 +.01 +.01 +.01
1963 -.02 0 0 0 0
1964 -.01 0 0 0 0
1965 +.02 0 0 0 0
1966 +.01 0 0 0 0
1967 -.01 0 0 0 0
1968 0 0 0 0 0
1969 0 0 0 0 0
1970 0 -.01 -.01 -.01 -.01
1971 +.09 0 -.01 ~-.01 0
1972 +.02 0 0 0 0
1973 +.11 +.01 +.01 +.01 +.01
1974 -.01 0 0 0 0
1975 -.02 0 0 0 0
1976 -.02 0 0 0 0
1977 0 0 0 0 0
1978 +.02 0 0 0 0
1979 +,02 0 0 0 0
1980 0 0 +,01 +,01 +,01
1981 -.02 +.01 +.01 +.01 +.01
1982 -.02 0 0 0 0
1983 -.02 0 0 0 0
Net Impact +.12 +.02 +,02 +.02 +.,03
RZ (£.0.b.) = .57
R (farmgate) = .59
RS (CROW) = .59
RS (100% CR) = .59
R% (65% CR) = .59
R2 (50% CR) = .59
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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 Model I and by 0 to 3 percent in Mod-
el II. The magnitudes of changes in these shares based on Model
1 are generally larger than those based on: Model II when the pre-
vious scenario or any other compensatory scenarios is considered.
However, with the exception of the years in which the interna-
tional prices of wheat were relatively high, these magnitudes are
themselves quite small (between 0 to S percent).

The results reported in the final row 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 Model 1II is 2 percent (Table
6.58). 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 1is considered (Tables

6.54-6.55).
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Table 6.54

Estimated Impacts of Transportation Costs on Canada's
Market Share in Haiti (Model I)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR
1960 +,03 -.02 -.05 -.05 -.03
1961 +.03 -.01 -.04 -.03 -.02
1962 -.08 -.01 -.03 -.02 -.02
1963 +,03 -.01 -.03 -.03 -.02
1964 +,18 -.01 -.03 -.03 -.02
1965 -.01 0 +.01, . +,01 +,01
1966 -.27 +.01 +.03 +,02 +.02
1967 -.06 +,01 +.01 +.01 +.01
1968 +.13 +,.01 +,04 +.02 +,02
1969 +.06 +.02 +.06 +.05 +.03
1970 -.03 +,02 +,07 +.06 +,04
1971 +,10 +.02 +.,06 +.05 +.04
1972 +.06 +.02 +.06 +.06 +.04
1973 -.54 +,01 +.04 +.05 +.03
1974 -.14 -.02 -.05 -.04 -.03
1975 +.21 -.02 -.05 -.04 -.03
1976 +.31 -.01 -.03 -.03 -.02
1977 +,25 0 0 0 0
1978 -.01 +,01 +.02 +.02 +.01
1979 -.09 0 0 0 0
1980 -.10 0 -.02 -.01 -.01
1981 ' -.13 -.01 -.03 -.03 -.02
1982 +,03 0 -.02 -.02 -.01
1983 +.04 0 -.02 -.02 -.01
Net Impact 0 +.01 0 0 +,01
2 -
R2 (f.o.b.) = .20

R2 (farmgate) = .29
R2 (CROW) = .31
R2 (100% CR) = .35
RZ (65% CR) = .35
R? (50% CR) = .33




176
Table 6.55

Estimated Impacts of Transportation Costs on Canada's
Market Share in Haiti (Model II)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 -.04 -.01 -.03 -.02 -.02
1961 +.01 0 -.01 -.01 -.01
1962 ~-.09 0 -.01 -.01 0
1963 -.03 0 -.01 -.01 0
1964 +.09 0 -.01 -.01 -.01
1965 +.06 +.01 +.02. . +.02 +.02
1966 -.11 +,.01 +.03 +,02 +.02
1967 -.05 0 +.01 0 0
1968 +.07 +.01 +.01 +,01 +.01
1969 +.04 +.01 +.02 +,02 +.01
1870 +.01 0 +,02 +.02 +.01
1971 +.07 0 -.01 -.01 -.01
1972 +.12 +.01 +,01 +.,01 +.01
1973 -.15 +.03 +.07 +.06 +.04
1574 -.11 -.02 -.05 -.04 -.03
1975 +.07 -.02 -.04 -.04 -.02
1976 +,11 -.01 -.02 -.02 -.01
1977 +.12 0 -.01 0 0
1978 +.05 0 +.02 +.02 +.01
1979 0 0 0 0 0
1980 -.05 0 0 0 0
1981 -.13 0 -.01 -.01 -.01
1982 -.03 0 0 0 0
1983 -.01 0 0 0 0
Net Impact 0 +.02 0 0 +.01
RZ (f.0.b.) = .74
R (farmgate) = .71

R2 (CROW) = .72

R? (100% CR) = .73
RZ (65% CR) = .73
(50% CR) .72

| x*
:
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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
amounted 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 Models
1 and I1 are reported in Tables 6.56 and 6.57.

The gecond columns (THMFOB) 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 small--between 0 to S5 percent in Table 6.56 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 1961 and 1973 in Model I and the years 1960, 1964,
1973, and 1975 in Model II, neither models generates any change
in Canada's market shares at all. 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 (Tables 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 Crow
(Table 6.56). Model 1I, 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
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results for the final scenario of 50 percent CR, though, are ex-
actly the same as its corresponding Crow rate scenario, i.e., no

change in Canada's market shares internationally (Table 6.57).

B
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Table 6.56

Estimated Impacts of Transportation Costs on Canada's
Market Share in the World (Model I)

1960-83
Year THMFOB CROW 100% CR 65% CR 50% CR
1960 0 0 -.01 0 0
1961 0 -.01 -.01 -.01 -.01
1962 -.02 0 0 0 0
1963 0 0 0 0 0
1964 +.02 0 0 0 0
1965 0 0 0 0 0
1966 -.04 0 0 0 0
1967 -.02 0 0 0 0
1968 +.02 0 0 0 0
1968 +.01 0 +.01 0 0
1970 0 0 +.01 +.01 0
1971 +.01 0 0 0 0
1972 +,02 0 +.01 +.01 0
1973 -.05 +.01 +,01 +.01 +.01
1974 -.02 0 0 0 0
1975 +.,02 0 -.01 -.01 0
1976 +.04 0 0 0 0
1977 +.03 0 0 0 0
1978 +.01 0 0 0 0
1979 -.01 0 0 0 0
1980 -.01 0 0 0 0
1981 -.03 0 -.01 -.01 0
1982 0 0 0 0 0
1983 0 0 0 0 0
Net Impact -.02 0 0 0 0

2 (f.0.b.) = .38
5 (farmgate) = .34
5 (CROW) = .35
5 (100% CR) = .38
5 (65% CR)

(50% CR)

.37
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Table 6.57

Estimated Impacts of Transportation Costs on Canada's
Market Share in the World (Model II)

1960-83

Year THMFOB CROW 100% CR 65% CR 50% CR

1960 -.01 +.01 +.01 +.01 +.01
1961 0 0 -.01 0 0
1962 -.02 0 0 0 0
1963 -.01 0 -.01 -.01 0
1964 +.01 -.01 ~-.01 -.01 -.01
1965 +.02 0 0 0 0
1966 -.02 0 0 0 0
1967 -.01 0 0 0 0
1968 +.02 0 0 0 0
1969 +.01 0 0 0 0
1970 0 0 0 0 0
1971 +.01 0 0 0 0
1972 +.02 0 0 0 0
1973 -.03 +.01 +.02 +.01 +.01
1974 -.03 0 -.01 -.01 0
1975 +.01 -.01 -.01 -.01 -.01
1976 +.02 0 0 0 0
1977 +.03 0 0 0 0
1978 +.01 0 0 0 0
1979 -.01 0 0 0 0
1980 -.01 0 0 0 0
1981 -.03 0 0 0 0
1982 0 0 0 0 0
1983 0 0 0 0 0
Net Impact -.02 0 -.02 ~.02 0
R2 (f.0.b.) = .39
R? (farmgate) = .31
RZ (CROW) = .32

. RZ (100% CR) = .34
. R2 (65% CR) = .33
| R2 (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 effectively 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.

As 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 equally important
factor in determining trade flows in wheat.

The single most important conclusion of this chapter, however,
is that the statutory grain freight rates have had very little or
no impact on Canada's share of the export wheat markets in almost
all the countries surveyed. The empirical analysis indicates
that removing these rates and allowing them to increase wup to

full compensatory levels will only have a marginal impact on Can-

ada's wheat market shares.




Chapter VII

SUMMARY AND CONCLUSIONS

The objective of this chapter is to summarize the main conclu-
sions that emerge from this study. A more comprehensive discus-
sion can be found in the concluding section of each previous
chapter.

The structure of this chapter is as follows. First, the cen-
tral objective of each section of the study is identified. Sec-
ond, the basic methodology employed in accomplishing the objec-
tives is briefly mentioned. And, third, the conclusions and
policy implication that emerge from the analysis are presented.
And fourth, the former conclusions are qualified by taking into
consideration the 1limitations underlying the methodology em-
ployed. 1In addition, suggestions for related research that could
contribute to improve the quality and/or broaden the scope of the

conclusions are proposed.

7.1  STATUTORY GRAIN FREIGHT RATES AND DIVERSIFICATION

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 1literature and analyzed the

Crow problem within this broad context. After introducing the

- 182 -
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soeial 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 the literature review and the analy-
sis. First, the Crow impact on the Prairies has meant a domi-
nance of, and dependence on, production of statutory grains for
exﬁort at the expense of other crops with a concomitant loss of
economic output from 1lower levels of grain processing and liQe—
stock production. In addition, an inadequate transportation sys-
tem has led to restrictive delivery quotas, higher 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, economic condition and policy environment of the mid
1870's. All of these have changed substantially over the last
decade and, as suggested by Tyrchniewicz (1984), it is essential
that a signifcant portion of future research efforts be directed
tcwards analyzing factors influencing the levels of all crop and
livestock production in all regions of Canada, not just the Prai-
ries. aAn understanding of agricultural supply response is cen-
tral to any assessment of changes in freight ;ates and further
research in this afea would make a substantial contribution.

Second, railway 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—ﬁaximizing interest of the railways. And third, although
there 1s 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.
We have, therefore, suggested that the workings of the railway
rate structure are broadly consistent with the efficient alloca-
tion of resources, including promoting efficient industrial de-
velopment of the West.

The main implication of the above conclusions 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 smgll 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 STATUTORY GRAIN FREIGHT RATES AND CANADAS SHARE OF THE
EXPORT WHEAT MARKET

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 modelé héve been used. The
static analysis was performed via an elasticity of substitution
model. Subsequently, the time dimension was added by formulating
a partial adjustment market share model which assumes that the
response of 1imports to change in prices is gradual rather than
instantaneous. From the two models the elasticities of substitu-
tion and the market share elasticities were directly obtained.
To 1isolate the impact of statutory or different compensatory
grain freight rates on wheat market shares we compared the shares
obtained froﬁ relative farmgate prices with shares obtained from
these 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 wheat. This 1is 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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poft 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 that prices alone are unable to explain
much more than a half of the variations in Canada's shares in
wheat markets. This finding is consistent 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 may, 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 imply 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 the uniform asking
prices of the Canadian Wheat Board to all buyers which were as-
sumed to be the case in this study. As suggested by Capel and
Rigaux (1974), 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 potential 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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exﬁent 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 wheat
quality of the competitors involved. It was assumed that there
are no inter-year changes in quality relationship between Canadi-
an and U.S. wheats. I1f, 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. To improve the quality
of the conclusions, therefore, future research should perform the
analysis of price responsiveness in international trade of wheat
in a three-dimensional framework, price, quantity and quality.

Second, the influence on market shares of factors other than
relative prices was measured by means of the estimated intercept
term at equal Canadian-U.S. prices. Nonprice preferences for
Canadian wheat were high in all of the selected centrally-planned
countries. They, therefore, suggest that there exists some im-
porter loyalty to Canadian wheat. One explana;ion 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 froﬁ the U.S. Since it was not feasible to adjust wheat
prices for variations in their quality compositidns, we cannot

determine the importance of this factor. Our results, generally,
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indicate a considerable preference on the part of importing coun-
tries for U.S. wheat. A 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 were significantly controlled by U.S. interests. This
explanation is borne out to some extent in the results which in-
dicate that the large Canadian disadvantage among less-developed
countries was the primary cause of Canadian disadvantage in world
wheat markets (see Table 6.5). A 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 attention on
expanding markets in developing countries. As suggested by Tyr-
chniewicz (1984), 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, al-
though an important summary measure of import demand, does not by
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.

Third, the statutory grain freight rates have had very little

or no impact on Canada's wheat market shares in almost all of the
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coﬁntries 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 question, the following has to be

taken into consideration:

1. Costs of other inputs such as capital, fertilizer, pesti-
cides and crop expenses, and
2. Annual variations in the price of wheat which are mainly

due to changes in trade flows and weather patterns.

Both models performed reasonably well in generating these re-
sults. However, it should be recognized at this point that the
international wheat market structure may have changed over the
period studied and the statistics on which the models were 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 the models to be stable
(Pindyck and Rubinfeld, 1976). There exists a set of statistical
tests (Rz, t-tests, etc.) that 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.

Another limitation of this study is the underlying assumption
of perfectly elastic 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




180
elé$ticity of substitution model. The focus of the thesis was,
therefore, on the demand side and the impact of changes in grain
freight rates on the supply side was ignored. A more comprehen-
sive examination of the problem should relax this assumption and
include the analysis of all factors affecting supply and demand
in Canada, 1its competitors and 1its customers. Developments in
EEC farm policies, U.S. export policies, Japanese trade policies,
USSR meat production targets, and world economic conditions will
have a significant impact on Canada's exports, grain prices and
the demand for transport services (Tyrchniewicz, 1984). Any fu-
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 were 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 which 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 (Gins-
burg, 1969).

2. A covariance model, 1i.e., pooling time series and cross-
section data, can be developed to include all agricultural
commodities, in all importing countries, over time. An

equation may be formulated to express Canada's share of
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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 commodity 1in that year and country.
Both the intercept and the slope of this regression equa-
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 addition, 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 technigues 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-

multaneously taking all factors into account, the error
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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
least partially offset by the increased tendency for
'greater errors in measuring regional prices and market

shares.
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