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Abstract

This study examines policy issucs related to price pooling by the Canadian w heat Board
(C W.B.) and its regional price effects on production and shipment patterns. Several seenios weie
examined in order to determine impacts to production and regional welfare by changrag grnn prices
In fact the study assesses the ceffects of the C.W B. proposal to alter current pooling arrangements,
and 21so examines the cffects of new peoling arrangements with raif costs fully reflected in ral rates

An econometric sub model intcgrated with a production simulation, and lincar transportation
sub model was used to assess price pooling. Western Canada is subdivided into sewen producing
regions. The cconometric sub modcl consists of 21 supply responses. Supply res ponses for wheat,
harley, and canola for cach producing arca are estimated. Alsoanctud :d i the analysis ate two
exports ports, West Coastand The - Jer Bay, as two separate demand arcas, Grain is exchanged
between cach producing region and the export ports. West Coast (Vancouver and Prince Rupert)
capacity constraints arc also included in the transportation sub model. To more closcly simulate the
production and marketing conditions during cach stmulated crop year, actual shipments through the
West Coast were assigned. The methodology used was one of measuring producer and consumer
surplus (total welfare) subject to production and demand constraints for shipmens between regions

Overall, Producers tend to shift their plantings away from the more bulky and lower value crop.
barley, 1o the less bulky, higher value crops of wheat and canola undei the different scenamion,
Marginal changes in transport patterns were found to oceur between the various scenarios with actual
exports representing West Coast capacity. As the West Coast restriction is relaxed more grain would
be transported through Prince Rupert and/or Vancouver ports. Therefore, study findings suggest that
pooling results are sensitive to amounts of grain which can be shipped through West Coast ports.

As comparcd with the remaining price scenarios, larger deercases in producer’s weltare were
found 10 occur with uncompensated rail costs fully reflected in producer’s freight rates. In
Saskatchewan, when producers pay total freight costs, a et loss to the grains and livestock sectors
together was estimated. But, in Alberta and Manitoba, the gains from grain consumption outweigh
the losses o producers thereby creating a net benefit to the grains and livestock sectors within these

provinces.
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I. INTRODUCTION

A. Background

1. Importance of the Canadian Grains Sector

The prairie provinces are Canada’s major grain producing arcas. During the 1986-1987 crop
year, total wheat production in Canada was 26 million tonnes, 96 pereent of which was located on
the prairies, 3 percent in Ontario and Qucbec, and 0.17 percent in other provinces. Three principal
coarse grains grown in Canada are barley, corn, and oats. Most Canadian barlcy and oats is
produced in western Canada, 89 and 79 pereent rcspcclivcly.l Conversely, corn is produced mainly
in Ontario and Quebec; production of this crop in these provinces during 1986 accountied for Y8
percent of the t. .4l Canadian corn production. Canola is the principal oilseed crop grown in
Western Canada, where 98 percent of total production occurs.2 One can see that the feed delicit
arcas of Canada have three alternative sources of supply: Western Canadian feed grains, Ontario
corn and barley, and United States (U.S.) corn.

Oilseed production in Canada is more .cgionally dispersed than is coarse grain production
with rapesced and flaxseed concentrated in wetern Canada and soybeans in southern Ontanio. The
vast majority of all rapeseed grown in Canada today is canola (low crucic acid and low
glucoinrolate rapesced varieties). During the 1986 crop year oilsceds were seeded on some 374
million hectares in Canada which produced 5.6 million tonnes.3

The major crop exports arc wheat, barley, and canola (Tablc 1.1) . The Canadian grains
commission reported 1986 exports of grains and oilsceds (excluding corn, soybeans, and wheat

flour) of 28 million tonncs. This total includes wheat exports (including durum wheat) of 18.3

1 The next largest barley and oats producin‘g region in Canada during the 1986-1987 crop year was
Ontario, (8 percent of 0ats and 6 percent o barley).

2 Canada Grains Council, Canadian Grain Industry Statistical Handbook 87, Winnipeg, Manitoba,
1987.

3 Constituting this 3.74 million hectares is 2.7 million hectares of rapesced (canola), 615 and 453
thousand hectares of flaxseed and soybeans respectively. Also durin‘F 1986, 3.7 million tonnes of
rapeseed (canola), 1.1 million tornes of soybeans, and 754 thousand *nnes of flaxsced werc
produced.

1



million tonnes (65 pereent), barley exports of 6.5 million tonnes (23 percent), and canola exports of
2.1 million tonnes (7.5 percent). The remaining grain ¢xports (1.2 million tonnes) occurs in the
form of oats, flaxseed, and ryc, (4.37 percent). This suggests the export market for grain and

oilsceds produced in Canada is significant 1o the western Canadian grains economy.

TABLE L1 TOTAL EXPORTS OF CANADIAN GRAIN (1976-1986)
Million of Tonnes |
Hr— '—-1
CROP [ WHEAT OATSJBARLEY 1 RYE FLAX | CANOLA | TOTAL

1976777 11.01 049 | 360 | 017 0.36 1.01 16.64
1977778 1327 0.09 335 0.27 0.25 1.01 18.24
1978/79 10.95 0.02 355 0.15 0.49 1.72 16.88
1979780 13.26 0.10 3.83 0.40 0.45 1.74 1978
1980/81 13.49 0.05 324 0.45 0.51 1.37 19.11
1981/82 15.66 0.05 572 0.55 0.40 1.36 2374
1982/83 18.27 0.10 533 0.25 0.38 1.27 25.60)
1983/84 18.74 0.12 527 0.74 0.53 1.50 26.90
1984/85 15.25 0.02 2.60 0.36 0.52 1.46 2021
1985/86 15.93 0.04 3.59 0.23 0.57 1.46 21.82
1986/87 18.39 0.25 6.53 0.17 0.66 2.13 28.13

Adapted from Canada Grains Council Canadian Greins Industry Statistical Handbook 87,
Canada Grains Council, Winnipeg, Manitoba, 1987

2. The Canadian Wheat Board

The Canadian Wheat Board (C.W.B.) is a centralizcd selling agency for prairic wheat, oats,
and barley for both export and domestic human consumption. In addition, the C.W.B. has the
responsibility of marketing these grains to domestic fced grain markets when sh.  *ages occur, but
producer supplics (sales) to the domestic feed grain markets, controlled by private trade, have been
adequate enough to meet the derived demand (intermediate level demand) for these feed grains.
Essentially the C.W.B. is a residual supplier in the domestic feed grain market but is not an active
participant in that market. The C.W.B. which is incorporated under an Act of Parliament has two

stated objectives.

A. The Board is incorporated with the objective of marketing in an orderly manner, in interprovincial
and export trade, grain grown in Canada.
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B. The Board shall sell and disposc of grain acquired by it pursuant to its operations under the C.W.B.
act for such priccsas itconsidﬁrs reasonable with the object of promoting thesale of grain produced
in Canada in world markets.

3. Price Pooling

In order 10 stabilize producer returns whilc ensuring that cach produccer receives an
equitable share of the market, the board employs a price pooling mechanism. The primary
objective of price pooling is to share markct risks among all prairic grain producers. Two

fundameatal procedures are involved in price pooling:

A. An initial payment is paid to the producer upon delivery of grain to the primur{ clevator. This
initial payment is a guaranteed floor price for ch type of grain, sct by the federal government in
coordination with C.W.B. recommendations.® The valuc of %:i n in cach pool account is
determined when all grain has becn sold and adjustments have been madc for marketing costs.

Marketinﬁchargcs consist Of: interest, insurance, storage, terminal clevators’ handling charges,

and C.W.B. own operating costs. Also, costs associated with producer freight costs from primary

clevators to terminals and primary clevator handling charges are deducted from the il

payment.
B. A final payment is detcrmined and distributed among producers after the pool account has been

closed at the end of the marketing ycar. This gives cach producer who has delivered grain to the
pool au equitable share of any surpluses which has occurred in the pool account.

Receipts which the board obtains from the sale (both domestic and forcign) of a particular
grade are "pooled” in a single fund. Scparate pools arc cstablished and maintained cach ycar for six
kinds of grain: thc main wheat account (hard red spring wheat, winter wheat, utility wheats, and
soft white spring wheat), durum wheat, fecd barley, malting or sclected barley, oats, and selected
oats. These pools consist of the quantitics of grain delivered by farmers during a crop year (Aupust

1 t0 July 31).7 Initial prices for the base grade in cach pool account are cestablished by the Federal

4 C.W.B. Act, October 19, 1987, pp. 4.

5 "Canadian Wheat Board price pooling is a mechanism by which:
1. timing of sales are pooled,

2. sales opportunities are pooled,

3. infrastructure constraints are shared, and

4. costs incurred by the C.W.B. are shared.”

(Olsen, B. T. and H. G. Brooks, 1986).

6 Initial payment can also be thought of as an advance towards a higher ﬁnalﬁ:ymcm in the case that
the grain is sold for a higher net price after adjustments for markcting costs. The federal government

under the C.W.B. Act may increase the level of the initial payment during a crop ycar, but is not
permitted to reduce it.

7 Canadian Grains Institute, Grains and Oilseed, Handling, Marketing, Processing, 1975.



Government, with input from the C.W.B. The C.W.B. scts initial prices for all other grades.
Through this system all producers receive the same basic average price (except for differences in
internal transportation costs) for the same grade of grain which is sold during a given crop ycar
regardiess of the origin and particular day and month of sale.

The C.W.B. also cngages in a regional pooling policy of returns from grain sales. The approach
involves pooling sales from both Thunder Bay and the West Coast markets. The focus of this study
is on the consequences and the distribution of costs and benefits associated with pooling producer
returns from the different export ports.

Figure 1.1 illustrates wheat and barley locational relationship over the C.W.B. designated
region using 1986-1987 rail adjusted initials at Camrose, Scott. Regina, and Brandon. Line ABCD
represents the initial price for No. 1 C.W.R.S. ($130/t0nnc) net of 1986-1987 freight to either
Thunder Bay or Vancouver. Line EFGH represents the initial payment for No.1 feed barley
($80/10nne) net of 1986-1987 freight to cither Thunder Bay or Vancouver. This diagram illustratcs
that the current pooling mechanism results in lowest market returns in 1ac mid section of the
prairics and prices increasing as distance o export position decreases

Onc possible alternative announced by the Canadian Whuat Board (¢ W .B.) in Grain
Matters in November of 1985 is to change the price basing point. It was proposed that all grain sold
to the C.W.B. be based on the transportation charge to Vancouver or the St. Lawrence, whichever
was lowest. This would suggest that producers situated in the castern Prairics would bear a largcr
part of the cost of grain movement than has been the casc in recent years. In fact, all producers
would be deducted the West Coast rate. The C.W.B. would still continue to pay scaway Costs and
these costs therefore would be shared among all grain producers shipping grain to export position.
Under the current Western Grain Transportation Act, charging all grain producers the Vancouver
freight rate does not, in fact, reduce Thunder Bay marketing costs unless the grain actually is
moved through the West Coast. Also, increasing freight rates to all producers shipping to Thunder
Bay by the Vancouver freight rate reduces the initial price of grain but does not reduce the
additional costs incurred by the specific pool accounts.

Under the new C.W.B. proposal, if all grain werce able 1o move westward, then Saskatchewan
producer returns would be below Alberta, but above Manitoba returns for both wheat and barley.
Conscquently, all grain does not move westward becausce an export constraint exists on the total

tonnage that can go through the West Coast.
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Figure 1.1 Distribution Effect of Pooled Prices (1986-1987)

4. Problem Statement

Preliminary cvidence based on C.W.B. export prices for 13.5 percent No. 1 Conada Western
Red Spring (C.W.R.S.) wheat, results in a West Coast premium of $21/tonne during the 1984- 1985

crop year.8 Approximately 47 percent of prairic produced wheat is shipped through Thundcr Bay.

8 Canadian export prices represent C.W.B. official "in store” prices converted o fob at current
fobbing rates. (International Wheat Council, 1985)



Under the present pooling arrangements, producers shipping to the West Coast (including most
Alberta and western Saskatchewan farmers) share such premiums with those producers who ship
through Thunder Bay. Conscquently, produccrs in the westcrn portion of the prairics are
subsidizing those produccrs on the castern portion of the prairics.

Marketing policies of the C.W.B. encourage maximizing grain cxports through the west coast
because of price premiums available at Vancouver/Prince Rupert. However, few have recognized
the tendency for a regional distribution of benefits implicit in the pooling of grain sold from the
West Coast and Thunder Bay. This wiil bccome an issuc as increasing rail costs encourage grain
shipments to the closest port, and is of importance to the Alberta grain producer whose shipments
are among those attracting the so-called "West Coast premium®.

The current practice of pooling all receipts from the export of grain does not adequately
reflect the farm gate price of those producers supplying the West Coast. This has led some to

question the distributional aspects of price pooling.

‘The research problem in this study is to analyze the regional redistribution of production and
shipping, and the regional market price effects of pooling.

Emphasis in this study is placed on the spatial effects of price pooling and not on the time
dimension.

Some producers gain through the distribution of benefits of West Coast sales 10 all grain
producers delivering to the Canadian Wheat Board. Producers who gain through price pooling
have a tendeney 1o ship their grain through the Board market. The result is an increase in the
opportunity cost of doinestic sales an that less grain is supplicd 1o the fecd grain market and more
grain is shipped into the export market. The benefit from West Coast sales results in higher feed
grain prices for western livestock producers Therefore, a smaller proportion of prairic feed grains
move off the prairies into central and castern Canadian markets, causing these regions 10 us¢ more
Ontario feed grain, produce more local grain, and import the remainder. To date estimation of the
total benefits and costs of spatial price pooling has not been carricd out.

The distribution of income is viewed important in this study. A main question studiced in this

thesis is 1o assess the effect of price pooling by the C.W.B. on the regional distribution of income.



B. Objectives

The objectives of this study consist of the following:

i. To assess the size of a West Coast premium by the use of an interregional grain trade model,

2. To measure the effect on regional grain production by altering producer prices at various
locations in the prairic region; and

3. To review alternative methods of changing regional patterns of grain prices and 10 piovide a
preliminary assessment of welfare clfects.

C. Hypotheses

The primary hypothesis is that the regional pattern of prices affects the distribution o income
to grain producers across the prairics.

This study tests the following hypotheses:

1. 1 , = There is no effect on regional grain production from altering produccer prices.

2. 1f . = There is no difference in producer returns by altering producer prices at certain points on
0 y
the prairies.

D. Sources of Data

Data obtainced for this study was gathered from several sources. The dats pertaining o
production of grains and oilseeds for agricultural producing arcas in the prairics were obtained from
Statistics Canada’s Regional Office in Ottawa. Lake transportation costs from Thunder Bay to St
Lawrence Ports were obtained from the Grain Trade of Canada. Rail charges from cach of the 7
supply districts 1o the two exporting or trans-shipping points were obtained from the Canadian
Freight Association. Levels of quota for Spring Whcat were obtained from various issues of C.W.I.

Annual Reports. Initial prices for wheat and barley were also obtained from various issucs of C WA



annual reports. Finally, the future price for canola was obtained from various issucs of the Canadian
Grain Statistical Yearbook. Logistics costs such as the costs of movement of grain from farm to

country ¢elevator and country clevator storage and handling are not considered in this study.

L. Plan of Study

This study proceeds by reviewing cconomic theory, specificately spatial equilibrium and
resource allocation. Chapter Three deals with the empirical specification of the grain redistribution
modei The Jollowing five chapters deal with empirical testing and analysis of the grain
redistnbution model. Chapter Four concentrates on the bascline scenario, that is, production and
prain flews under the existing transportation policy. Analysis of the C.W.B. proposal under pay the
ranlway method of payment of the Crow Benefitis the topic of Chapter S. Chapter 6 analyses the
impact of a change in the method of payment. The C.W.B. proposal under a method of payment to
producers is «~cussed in Chapter 7. The introduction of a third export point, the Mississippt River,
under a method of payment to producers is analyzed in Chapter Eight. The final ckapter contains a

summary, conclusions, and recommendations for “ietbher research.



I1. THEORET'CAL CONSIDERATIONS

Allocation of scarce resources through deaisions involving choice is a basic principle underlying
cconomic theory. The analysis of resource allocation is mainly concerned with questions of what
goods are produced and in what quantitics; what mcthods arc used in production and with what factor
inputs; and how goods are distributed 1o members of socicty. Firstly, the assumption undcrlying
¢conomic management, maximizaton of total welfare, is employed in this analysis. Resources are sind
10 be effic - ntly allocated when a change in output mix, production techno'ogy or distribution fails 10
\ncrease total welfare (Parcto optimality condition). 1t follows that resow.c allocation is mainly
concerned in identifying the most efficient production and distribution pati *~n and establishing
decisions that will achieve maximum cfficiency, or at least to an improvet. -t in etficiency.

This chapter will attempt to explain the theory of 1 -ouree atcoatior o omevering the
questions of how much of cach commodity should be prod.c 4 and how shoun! 1 is output be
allocated. Resource allocation in this context assumes that producers and consumers are located at
single point. Within such a market there are no costs of moving products through space. Spatial
cquilibrium is then introduced into the analysis, relaxing some undcrlying assumptions, 1o analy/se the
spatial distribution and scgregation of production and consumption. In this section a single product
specification is investigated, to illustrate how a region may obtain a higher level of welfare through a
specific cconomic activity.

The usage of the terms "market” and "region” may be somewhat confusing in the analysis.
Market is an economic matter and not a geographical issue (region). Bressler (et. al.,1970) defines a
market as an area or setting within which producers and consumers are in communication with one
another, where supply and demand conditions operate, and the title to goods is transferred. Inthis
communication process, prices are established, and these prices move up and down in Fesponse o
changes in the underlying supply and demand forees. Price dewermination through such a complex
system of interrelated commodity and factor markets becomes the primary conductor of cconomic

activity.



A. Resource Allocation and Trade

Resource allocation can be examined from several viewpoints. These viewpoints ht
generally in the context of trade between individuals, regions and/or nations. Tradc enables tiese
diferent cconomic units 1o obtain a higher level of real income or utility through the process of
exporting cheaply produced goods and importing goods that others can produce more cheaply. In
other words, an individual, country, or region has a comparative advantage in the production of a
gpood if its production costs are lower than those of other cconomic units at existing prices. The
comparative advantage idea suggests that the costs of producing additional units of output is
considered 1n relation to the reduction necessary in the production of other goods. For example, for
a producer to increase wheat production requires a rearrangement of resourees such as land and
labor, in doing so, the producer may have 1o give up the opportunity to producc some units of
barley, and canola. This theory, comparative advantage, Suggests that onc compares the opportunit
costs of imports of barley and canola to domestic prices of these crops. It follows that quantities ol
barley and canola will be imported only if the imported price is less than the opportunity cost of
producing an extra unit at home. Since in the short-run cconomic resources are in fixed quantitics,
consumers and producers in cach region through specialization and trade, can escape from the
limited combinations of products available from only domestic resources.

ke concept of resouree allocation and trade is best explained through an example at the farm
level. A primary producer is mainly concerned about the competitive, complementary, and
supplementary relationships that exist among farm cnterprises. The main concern involves
combining caterprises in such a way to take advantage of the supplcmentary and complementary
cnterprises. The combination of such resources will Icad to an overall increase in producer welfare.

The appropriate combination of products can be seen from the production possibility curve,
(isoresource curve), in Figure 111, This figure shows how a given supply of land, capital, and labor
will permit the production of barley and wheat in the appropriate combinations such that the
producer receives the maximum dollar for each dollar of input. A production possibility curve
depicts the combinations of outputs that can be acrived from the available and current state of
technology. Thus, the combinations that fall on the isoresource curve represents the maximum

amount of output that can be attained given the produccr's present resource base.



Fugure 11.1 Production Possibility for Wheat and Barley
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However, combinations such as N, arc also attainable since they lic within the production

possibility curve. Producers may find themselves at point N if there are uncmployed resources, o il

resources are inefficiently used in production even though all resources are being employed. On the

other hand, combinations such as P arc unattainable, since they require more resourees than are

available. Efficient production, therefore, only occurs at points on the fronticr. Technology is sad 1o

be incfficient if it is possible to increase the production of onc good without producing less of

another good, mercly making better use of existing resources. Further, the downward slopc of the

isoresource curve indicates there is an opportunity cost of producing an additional amount of cither

product. The marginal rate of product substitution (MRPS) is the slope of the isoresource curve.

Suppose that a change in prices comes about because of the implementation of a new policy

This policy change causcs an increasc in wheat prices relative to barley prices. This will cause a

change in the pattern of production from S 1o R. The resultis an increase of

CD in the production ol



wheat, the opporiunity cost of which is a reduction of AB in the production of barley. The
production optimum, theretore, is concerned with the optimal usc of resources in producing a given
et of outputs, and the opumum position is attained where it is impossible to increase the cutput of
one commodity without decreasing that of another.

In a mixed farming operation, livestock enterprises differ from that of the crop enterprise, in
that, inputs, such as feed in livestock production, i.c. beef, are transferred from the cropping
enterprise. Products that are grown on farms and uscd as inputs into other farm enterprises are
penerally referred to as intermediate products. For example wheat and barley are intermediate
products for livestock enterprises in this illustration.

Further. suppose that the livestock enterprises scleted by the farmer has an isoquant map as
shown m Freure TE2 This isoquant map s derived from a production function depicting beet
production as a function of the amount of wheat and barley fed.

Each isoquant in Figure 1.2 is the locus of ail combinations of wheat and barley that produce

the same level of output (beef). Following is » general form of a function for beef production;

o= [(uheat barley) (b

The above isoquants are obtained by rearranging the production function, so that, one input (barley)
is @ function of wheat while output u' is held constant. Thus the ¢ juation for an isoquant funcion

o output v’ s

barloy = f(uheat,v’) (.M

The rate of technical substitution (MRTS) of barley for wheat is given by the slope of the
soquant in equation 2.2, The MRTS measures the rate at which one input (barley) substitutes for
wheat as one moves along the isoquant. Mathematically, the MRTS can range anywhere from minus

to pluy infinity. Therefore at any point on an isoquant the slope is equivalent 10

bar ley

\’R,*‘;(uhem burley) = b (U = U.) (:J ‘;)

wheat

or,



Figure 11.2: Isoquant Map Llustrating Beef Production
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Further, the producer faces a budget constraint which limits the amount of total expendituges
< tne two inputs, wheat and barlcey; at a fixed number of dollars, ¢ ° Therefore, the budgct
constraint faced by the producer can be written as follows:

c® = w,uheat + w,barley ('

Where w, and w , are the input prices for wheat and barley.
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fn Figure 1.2 the budget constraint in cquation 2.5 is placed in factor-factor space on top of a
family of isoquants. The point of tangency between a particular isoquant and isocost line represents
the minimum cost combination of wheat and barley that can be used to produce a fixed level of
livestock, (beef), output.

Initially, assume that the optimum level of output occurs at point A on isoquant ), (Figure

11.2). Point A represents the most economic efficient level of beef production.

This facto-factor model (Figure 11.2) can also be uscd in analyzing the behavior of producers
towards changes in grain pricing policics. First assume that this policy change causes wheat prices (o
Lncrease al a faster rate than barley prices. There will be a shift (decline) of livestock production
from) . to ¥, thatis, less wheat (vo 10 ) and more barley (x, * to x, ") will be used as inputs
into the fivestock enterprises, (point B). On the other hand, if barley prices increase faster than
wheat prices, production would still remain at)” |, but more wheat (v, 10 x, ") than barley (v,
to - ") would be used as inputs into the livestock enterprises, (point ¢).

The problem facing many farm managers in a mixed farming operation, is how to combinc
wheat and barley production in such a way that it maximizes beef production from the limited
resources. Figure 1.3 indicates the highest possible level of beef production, where the isoquant is
tangent 1o the production possibility curve. The solution in this case is independent of input and
product prices.

In Figure 11.3 OB represents the amount of wheat while OA indicates the amount of barley
prown. At point ¢, the point of tangency, the marginal rate of product substitution (MRPS) of wheat
for barley is cqual to the marginal rate of substitution (MRS) of wheat for barley; therefore, the
MRPS in production is cqual to the MRS in consumption. Economic cfficicncy (pareto optimum) is
then reached at this tangency point. Economic efficiency is defined as global efficiency or parcto
clficiency. The nceessary conditions for parcto-cfficiency are that the rate of commodity substitution
for any two inputs (i.c. wheat and barley) in consumption should be equal to the rate of product
transformation for the same two commoditices in production, and both should be equal to the ratio
of commodity prices, since the same prices pret 1l for consemers and producers under perfect

competition:

’Uhlal
e (2.6)

Poariey

M RTS(,M,O, darley) - RP7 (wheat barley)
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Figure 11.3: Production Possibility and Isoquant Map for Beef

Figure 11.3 represents a situation whcre no intermediate products arc directly sold to the
market but thesc arc marketed through a sccondary enterprise, livestock. In other words, this farm s
sclf sufficient, in that what is produced is consumed on the farm and no crops are permitted 1o
directly go 10 market. Further, it would be coincidental if the isorevenue line was tangent at the
same output (wheat, barley) combination as MRPS and MRS. Since input and output prices are
irrelevant, Figure 11.3, represents a similar case to a closed cconomy analysis, where trade in
interimediate products is not permitted.

A ore typical situation is illustrated in Figure i1.4, where a isorevenuc line is included in the

analvais. The tangency point of the isorevenae and isoproduct curve oceur at a different point thun
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that determined by the tangency of the isoquant and opportunity curve. The prices of the
intermediate products wheat and barley, suggest a rotation that includes less barley and more wheat,

than the rotation that maximizes production, point C.

{ Tyt vAS Ly
Lo s e

Figure 11.4: Economic Effects of Trade

‘The isorevenue line traces all combinations of products which give the same level of revenue.
In Figure {14, the combination OD of barley and OE of wheat is equivalent in value to combination
01 of wheat and OB of barley needed to increase beef production to a level on isoquant } ;.
I'he combination of OD and OE docs not cnable the farmer to produce on isoquant ¥ 5 ; but

permits an excess of barley and a shortage of wheat production. Given the market prices, the



producer would sell 4" > of barley and purchasc 1 8- of wheat. This trade increases beef
production from isoquant )" 10 )" ;. As can be seen, this illustration demonstrates the advantage ol
trade, in an open economy.
In this analysis the producers’ objectives for both the product-product and factor-factor

relationships are met The maximum possible rcturns from the intermediate products are obtained

nd the output of the secondary product is produced at the least cost combination. Further, it should
be noted that the equilibrium point on isoquant, ), (point F), represents a least cost combination
of beef production but it may not represent a profit maximizing combination. If the final cquilibrium
amounts are not optimum, the manager will either scll more barley, buy less wheat, and produce

fewer hivestock, or will add livestock units until the added returns cquals the added costsY

B. Spatial Equilibrium and Trade

The theory of spatial cquilibrium has evolved since the 1930's. Problems which are considered

in the theory of spatial equilibrium or optimal location are of the following form:

1. The optimal location of a firm with a given production program;

2. the optimal level of production at a given location;

3. the exchange of goods and factors between regions (locations);

4. the difference in prices and factor carnings between regions (locations).

The problem concerning cquilibrium among spatially separated markets was formulated by

Cournot-Enke in a 1951 article:

... Three or more regions trading a homogeneous good. Each region constitutes a
single and distinct market. The regions of each possible pair of regions are separated
but not isolated by a transportation cost per physical unit which is independent of
volume. There are no legal  +«irictions to limit the actions of the profit-seeking
traders in each region. For ¢ . 2 region the functions which relat< local production
and local use to local yrice are known and consequently, the magnitude of difference
which will be exported or imported at each local price is also known. Given these
trade functions and transportation costs, we wish to ascertain: (1) the net price for

9 Doll, John P., and Frank Orazem. Production Economics, Theory and Pracuce. Second Edition. John
Wiley and Sons, New York, 1978.



each region; (2) the quantity of exports or imports for each region; (3) which regions
export, import, or do neltlﬁ)r; (4) the volume and direction of trade between each
possible pair of regions ...

In the Cournot-Enke problem, domestic demand and supply functions are given for a n-regional
market involving one commodity (i.c. wheat) and are specified in terms of its market price at a
particular locality. Each region in the model was assumed to be separated from cach other by
cxogenously determined per unit Lransportation costs.

The one commodity, i.c., wheat, n-regional model initially formulated by Cournot-Enke was
later reformulated into a maximization problem by Samucison. The objective function, net soctal
pay-off was maximized. Samucleson’s net social pay-off function was defincd as consumer suf plus
plus producer surplus minus exogenously determined transport costs between each pair of regions.
‘The main reason for converting the spatial equilibrium probicm into a maximum problem is two
fold:

1. To show how this purely descriptive problem in non-normative economics can be cast

mathematically into a maximum problem; and

2.1 relate the entire Yrohlcm to a standard problem in lincar programming, the so
called Koopmans-Hitchcock minimum-transport-cost problem.

Takayama and Judge (1964) showed that given lincar demand and supply func ions in cach
region along with a matrix of transportation costs, Samuclson’s problem ir ' the maximization
of a quadratic function subject to a sct of lincar constraints.

In order to obtain a spatial equilibrium solution three conditions must be met. First, a good will
move from @ market where its price is lower to a market where its price is higher, until the difference
in prices does not exceed transfer costs. The price differential has to equal transportation costs, if
goods are actually exchanged in equilibrium. It follows from this, that the regional price structure
will consist of commodity prices in regiony, which is delivered to another region x, being exactly
lower by the transportation costs than the prices for the same commodities in region x. In self
sufficient regions price is determined by the interaction of demand and supply of that region alonc.

Sccond, it is assumed that the quantity of a good which is produced and consumed in a region is

10 Takavama T., and G.G. Judge. Spatial Equilibrium and Quadratic Programming. North Holland
Publishing Company. 1971.
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viewed as a trade flow 1o that region. Therefore, the demand in cach region ¢ quals the trade flows o
that region. Third, implicitly it is assumed that cquilibrium prices and quantitics must be on the
supply and demand functions.

Trade between two regions can be viewed as an attempt 1o increase social welfare. Social weltae
in this context represents the summation of producer and consumer surpluses for cach regional
market. Trade in a spatial system has the effect of bringing the combincd demands in a particular
region 1o bear on the supply conditions. Graphically, the spatial cquilibrium problem is solved by
defining excess functions for the various interregional markets. Excess supply is defined as the
amount of product which a producer is willing to supply the market at a given price over the amoumt
that will be purchased at that price, and excess demand is the negative of excess supply. in Figure
[1.5, when the price is O 2, the excess demand is X, V', or CF, and when the price isO /7, the
excess supply is X, X', or BA. At cquilibrium, E, both cxcess demand and supply are zero Since both
are zero, there are no forces disturbing cquilibrium. For example if excess demand is greater than
zero, competition among buyers will force prices up; if cxcess demand is less than zero, or,
alternatively, if excess supply is positive, competition among scllers forees prices down.

The impacts of trade are casily analyzed by integrating regional supply and demand functions.
Pre-trade equilibrium for the " region is illustrated in Figure 115, In this Figure, demand price is
assumed 1o be a function of quantity demanded, whereas the supply price is a furction of the
quantity supplied. Mathematically, the supply and demand relationships are expressed for the "

region as follows:

Pn = al - [sAQd (', /)
Pl = 0‘ * wlos (”'(I‘)
Where:
p'.P, = Thedemand and supply prices of a commodity in the " region.

0,.a' = Theintercept terms of the 1" regional supply and dcmand functions.

w,.B* = Slope coefficients of the " regional supply and demand functions,
relating supply and demand price to the corresponding quantity supplicd
and demanded.

0*.0¢ = Quantity supplicd and cmanded of a commodity in the ' region.
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Figure I1.5 Price Equilibrium in a Single Geographical Region

In order to analyze the benefits of trade, consumer and producer surpluses have to he
derived 1o determine the level of social welfare for each region. Firstly, consumer surplus represents
(he difference between what was actually paid for a particular quantity of a commodity and the price
the consumer would have been willing to pay rather than do without it (graphically, the arca under

the demand function less the arca that represents the amount actually paid for the commodity).



Fach point on a demand function represents the highest single price that consumers are willing to
pay for the corresponding quantity of output. As indicated earlicr some consumers are willing 1o pay
more than forego consumption of a particular commodity.

The economic concept of consumer surplus emphasizes the fact that copsumers recen
more utility from a commodity than its market price indicates. The last unit purchased is just
cquivalent to the market price of that commodity, whereas, units previously purchased, interms of
satisfaction, are worth more to a consumer. This analysis assumes that the income effect
(compensated demand) is zero, therefore, the oridinary and compensated demand curves coincde
"At this point the utility level achieved for the ordinary demand curve equals the level prescribed ol
the compensated demand curve, and the minimum income for the compensated curve equals the
lixed income for the ordinary demand curve” (Henderson and Quant, 980 pp.26). If cquilibrium n
the (" region is at (P, X' ), then the consumers who paid more than /*, woutd benefir.

Mathematically,

x

Consumers' Sur plus = [ (a'-B'Q")dQ" - P\, (')
0

4

Sccondly, producer surplus is the difference between the prices at which producers would be willing
to sell their products and the prices they actually reccive, (cconomic rent). This cconomic rent is the
quantity of moncy income over and above the level needed to produce . Producer surplus
FCPresents gross reurns 10 productive asscts less all variable costs associated with producing \
These assets include such items as land, labor, and/or capital. With the underlying assumption that
an aggregate supply function represents the marginal cost of producing an ar A1 jonal unit ol output,
producer surplus is graphically the arca represented above the supply function but below the output
price. The arca below the marginal cost (supply) function represents payments 1o variable factors ol
production, thereby, the arca above this function represents total returns 10 all fixed factors of

producer surplus. Mathematically,

Producers' Surplus=P, X, - [(0'+ w'QH)dQ’® 7
(]
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Social weltare for any one region is defined as the algebraic arc under its excess demand curve, which
1 cqual in magnitude 10 the arca under its €xcess supply curve but opposite in algebraic sign. Also,
1 the absence of externalities, total welfare for any one region represents the summation of
producer and consumer surplus. Mathematically, total welfare in a single region can be determined

by summing the results of the areas under the supply and demand functions as follows:

Goctal Welfare = [ (a'=B'QMdQ? = [ (0'+ w' Q0 (2.11)
0 0
‘I'herefore, in the noregion, one commodity case, ignoringt, social welfare becomes:

EY

Social Lielfare = L. f‘(a‘—p.'o")d()" - ,."(0‘*00’()")(1()" (7.1

0 [§]

Ifincquation 2.11, 0 = ©* = X, (FigurcIL5), then the first term in the integral

cquals the arca /£, and the second term cquals the arca 5 /- P,. By subtracting the two intcgrals
the remaining arca is DES, the sum of producer and consumer surplus, or social welfarc for the "
region. The welfare function is now cquivalent to the graphical model. Each excess supply region
will then trade with consuming regions if its total social welfare is increased, that is, by seeking a
profit through arbitrage by transferring a commadity to an excess demand region. Therefore,
transportation costs must be defined for cach pair of n regions. If ¢, represents the unit

trans portation costs between cach pair of regions and v, is the trade flows between cach pair of

regions, total transportation costs can be definca as:

Yyt,x, = T°X (2.13)
Where:
ro= (ln-l|z~~~’|n-’u---IZn--“-lnl'“lnn)(lM) and
o= (\‘H.\’,‘,.‘.\'ln.\'?,...\'?,,,....\',,.....\‘,,,,)



Since these ransportation Costs represent negative welfare to a region, the social welfare function

for all n regions must be specified in definite integral form as:

o

Soctal Welfare =), o/ (a'- [1‘():')(10"‘(,/.'(0,‘(A‘,(),,)¢IQ,¥~ I\ GRER



111. MODEL SPECIFICATION

A. Structure of Commaodity Models

Spatial commodity models of various types have been developed for agricultural markets in
Canada. A Commodity model, as defined by Labys (1973),is a *quantitative representation of a
commodity market or industry, where selected behavioural relationships reflect the supply and
demand conditions in price determination as well as other related cconomic, political and social
phenomena”. Commodity models may not be uniform. In fact any differences in models will reflect
the structure of a commodity market, and detailed information required 1o obtain model objectives.
Some ol these spatial models onsist of optimizing the location of production and shipment patterns
by cmploying both lincar and noi: inc. (uadratic programming) techniques, others are classificd
as cquilibrium cconometric flovr me

Quadratic programming related to spatial studics utilizes endogenously determined prices and
quanttics 1 determine the most etfic.ent focation of production and optimal tradc 1lows in the
context of producing and consuming regions. Quadratic programming consists of three components:
(1) A system of equations describing the demand for a commodity (ics) in a consuming region (1)
and supply of a commodity (ics) in a producing region (S, ). These cquations consist of cither
quantity supplicd and demanded as a function of prices or prices a function of supplics and
consumption in the regions, (P, or P} Mathematically, these equations are expressed in

quantity or price dependent form as:

b, = a, - al’ (3.1)

S, = By v BP, (3.2)
a, D,

po= =2 - = 3.3

oy T (3.3)
Bo S,

P, = - -t 3.1

R W) h)

(2) the distribution of activities over space, and (3) the equilibrium conditions. Although supply and

demand specifications in a quadratic programming framework consist of a similar structure to that



of cquilibrium cconometric models, the cquilibrium process is more accurately represented through
the maximization of profits. Profits in this context are defined as a positive price differential between
wo regions after deducting trans portation costs. Profit maximization is obtained thiough the
process of transferring commoditics until demand equals supply in every spatially separated market
Further, quadratic programming allows the possibility of explicit constraints to determine the ctedts
on prices and regional trade flows of given changes in supply and other exogenous variables.
Quadratic programming modcls of this type were initially developed by Takayama and Judge (1904)

The objective function was 1o maximize net social payoff defined by Samuleson (1952) as:

i re o
W= f DOP, f S0P, =) ) €\, (40
0. r - ! !
Where
Pt = Intereept term of equation (3.1) on the price uxis( T )
¢, = The transportation cost of shipping one unit of commodity from region j (o
consuming region i.
\,, = Exports of a commodity shipped from producing region § to consuming

region 1.

Subject to three equilibrium conditions:

a, a b= \LL\” (40
1=0¢-0

Bo = BiPy = L 2N (40
;000

P, - P, (8%

Where:

, 2 x, = Total quantity received by region i from producing region |.
S0y 0

2 2 x,= Total quantity shipped from region j 10 consuming region i
1704-0

Equations (3.6) and (3.7) arc constraints associated with trade between the regions. First, cquation

(3.6) assumes that demand in cach region cquals tradc flows to that region. Sccondly, ¢q uation (3.7)
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craures that production i a particular region will equa? «wrade flows from that region. Equation (3 8)
waitishics the Kuhn-Tucker conditions. VT Welfare measures are not measured from the objective
function, but rather from the individual demand and supply cquations incorporated in the quadratic
programming model. In summarv, the main output from a quadratic programming modcl consists of

determining:

1. Regional cquilibrium prices;
2 regional supply and consumption; and
3. flows of interregional exchange.

Lancar programming in transportation research, however, assumes that the objective function
and constraints ate lincar, that is, the measure of resource usage must be proportional to the levet of
cach activity conducted individuzlly. This may become limiting if the objective function coefficients
incorporated in the transportation model are not a lincar function of the supply and demand
constraints. ‘This indicates that in the context of spatial equilibriuin, quantitics demanded by 4
consuming region and the quantitics supplied by a producing region are fixed rather than price
dependent.

The limitation of lincar transportation models in solving spatial equilibrium problems is the
assumption of fixed demand and supply, that is, there is no recaction to supply and demand prices in
cach region. Henee, the solution obtained from the model cannot be viewed as a global optimal
solution but a conditional optimal solution under predetermined demand and supply conditions.

The advantages of lincar transportation models have been specified by Koo and Larson (1985)
as being simple, thus enabling casy interpretation. Apart from lincar transportation models being
ample, they are very efficient in terms of computer operation. These models have the advantage of
formulating a large-scale model with great detail. Another advantage of linear over quadratic
programming models lies with the net effects of changes in transportation activitics being easicr 10
determine, since quantities demanded and supplicd are fixed in a lincar programming modcl.

Econometric commodity flow models, on the other hand, consist of export or import cquations
and.or price linkage equations or identities to determine prices and trade flows. Theoretically,

cquilibrium cconometric models consist of t o parts: 1. A sct of two equations, demand and supply

11 The conditions necessary for a maximum of minimum to occur subject to inequality constraints arc
known as the Kuhn-Tucker conditions. The economic interpretation of these equilibrium conditions
is that the difference in prices between any two regions can differ at most by the unit transportation
COSIS,



composed of endogenous, exogenous, and picdetermined variables. 2 Anidentity which assutes tb
the market is "stationary” or in cquilibrium. Statistical theory is than applicd to the theorcetical
model An advanced mathematical atgorithm s then used inorder o optimize the sywtem
Equilibrium cconometric models require more detailed information than in the quadratic
programming framework. From the previvos discussion for a gron specification of supply and
demand no significant ditference should exist between a quadratic programming and cconometi

flow model in spatial equilibrium analysis.

B. Selected Emparical Methodology

The Canadian grain scctor ¢xists in a complex cnvironment The problem was to construct a
model which is capable of reflecting this environment in such a manncr as to be usclul in explaiming,
production and trade flows on a sub regional basis. A model consisting of an cconometniesut el
integrated with a production simulation and lincar transportation sub model is well suited tor the
interregional competition and policy environment within western Canada, (sce Figure 1H11).

In this research all supply cquitions are estimated by ordinary least squares (OLS) wechnigues
All estimated supply functions are bascd on positive estimates rather than a normative (lincat
programming) cstimate. This positive estimate is based on fitting a lincar regression o histonical
data with lcast squared erior. These estimates are used 1o determine new production levels under
different policy scenarios, thus assuming past policics and relationships among variables will reninin
stuble. Demand for feed grains is considered to be pre determined and trade to the two export potis
waest Coast and Thunder Bay, is treated as €xogenous 1o the system.

The baseline run ¢ asisted of three phases. Firstly, quantitics of grains available for export
from cach producing region are determined by the use of 4 production simulation sub modcel. The
model simply determines quantitics of grain available from cach producing region for export (hascd
on supply responscs and pre determined demand levels). Sceondly, these quantities are used ina
lincar transportation sub model in order to determine the optimal flows of grains by minimizing
total transport costs to export position. Thirdly, freight costs to produccers, the C.W.B., and the

Federal Government, based on optimal grain flows are calculated.
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Figure 111.1: Grain Redistribution Model
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Following the baseline run, the production simulation model is then "shocked” with some
grain policy changes. New export quantitics from cach producing region, optimal grana flows, and
freight costs to the different participants in the grain and oilsced industry are determined. These
optimal grain flows and costs under cach different policy scenario are then compared to the bascline
analysis to determine cost savings from changes in production and cxport levels. These cost savings
arc then inputed back into the production simulation, through prices, to determine adjusted
production, exports, and final transport patterns and costs. Regional welfare gains and/or losses ac
then calculated between the two scenarios. Since the model has excess demand and supply functions

+ 2/l the consuming regions (export regions) and producing regions, respectively, it satisties the
spatial cquilibrium conditions discusscd carlier in this study.

The main output from the model consists of predicting the effects on prices and regional trade
flows Of given changes in supply and Other eXOgenous variables. Output from the model consists of
the tollowing:

1. Sub regional equilibrium prices;

2. Sub regiona! supply and consumption; and
3. Trade flows 10 export ports.

1. Data Selection

Estimation of parameters in this study arc derived from 1965-1985 (N=20) annual data for
three basic reasons. First, the prime concern of the study lics in providing a quantative framework
for long run policy decisions such as those related 1o transportation and pricing. Sccond, the use ol
annual data represents a least-cost method of achicving desired results since neither monthly nor
quarterly data are plentiful for grain commoditics. Third, periods of both stability and instability

are covered.

2. Geographic Areas

The model subdivides western Canada into seven producing regions. Therefore, the grin

redistribution problem may be formulated after Enke (1951), as funlows:



Areas considered in the analysis are divided into a finite
number of regions where each region is represented by a single
point in space (locational unit).

This spatial model will consist of the following arcas:
1. Alberta consists of three locational units: crop reporting districts 1-3 as one arca,

crop reporting districts 4,5, and 6 as the second locational unit and crop rcporting
district 7 as the final arca, (sce Figure HI1.2).

Figure 111.2: Locational Units - Alberta

Adapied from Agriculture Statistics
Yearbook, Alberta Agriculture, 1987
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2. Saskatchewan consists of three lecational units: crop reporting districts 7 and 9 as
one, cro reporting districts 5,6, and 8 as the second unit and crop districts 1-4as
the third area, (sce Figure 111.3).

Figure l11.3: Locationai Units - Saskatchewan

Adapted from Saskatchewan Agriculture
Statistics Yearbook, Economics Statistics,
Saskatchcwan Agriculture, 1986

3. Manitoba is treatcd as one area.

The producing arcas were sclected on the basis of production and present shipping paticrns. in
Manitoba, Thunder Bay tends 1o be the more logical port for export grains. No bencfit would be
gaincd by disaggregating the province of Manitoba into crop regions, since provincial crop

production is a function of a weighted sum of all crop districts’ responscs. Thercfore, the provincal



impacts within the province of Manitoba in shipping patterns and crop production can be
examined on a provincial basis. Saskatchewan, however, has a split in direction of grain shipment
flows. These regions were divided on an cast/west pattern. Although the closest port for Alberta is
the West Coast, this province is disaggregated to allow sub regional impacts to be determinced.

Also included in this analysis are (wo export ports, West Coast and Thunder Bay, as two
separate demand arcas. Geographical scparation of the different producing and consuming regions
delineates them as individual trading arcas.

Girains (wheat, barley, canola, and oats) arc exchanged between cach sub region and the
export ports. Since oats plays a minor role in prairic grain production and has remaincd fairly
stanie over the simulation period, it is assumed 10 have a fixed valuc (perfectly inclastic) for any
one crop year and is included in the lincar transportation sub modec). Cost calculations to the
producer, government, and C.W.B., from oats shipments arc also determined. Tradc which occurs
between cach sub region and the two export ports is viewed as an atiempt to increase producer
weltare. In this context producer welfare represents the arca above cach sub regional supply
cquation ind below the equilibrium price (producer surplus).

This spatial equilibrium problem is one of measuring producer surplus subject to p Juction
and demand constraints for shipments between regions. Therefore, the spatial cquilibrium problem
represents an extension of the models discussed previously, that is, graphically cxcess supply
foactions are defined for cach of the sub regions in western Canada, while sub regional demands

are assumed fixed.

3. Supply Block

This commodity model consists of 21 supply responses. Supply responses for wheat, barley,
and canola for cach sub region were estimated. Basically, the conceptual models for these supply
responses are similar. These supply functions consist of production (000 Bu.) as a function of the
farm gate price (3/Bu.) and various exogenous supply shifters. For each sub region the farm gate
price represents the initial price minus transportation costs to the closest export port.
Transportation costs are determined from the export port to a central location in cach sub-region.

These central points are illustrated in the following Table.
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SUB REGION CENTRAL LOCATION
1. Alberty 123 Brooks

2. Alborta 456 Camrose

3. Alberta 7 Pecace River

4. Saskatchcwan 14 Regina

5. Saskatchcwan 568 Saskatoon

6. Saskatchcwan 79 Scott

7. Manitoba Brandon

The individual crop specifications rest on the premise that most planting decisions are made
in the quarter prior to planting. It should be noted that the majority of crop supply functions in the
literature have been estimated on an aggregate basis, thus limiting the usclulness in comparnng
clasticitics and significance levels of the various explanatory variables to the results obtained in this

study. In this study, the supply responsces take the following general form:

Ay, = og(P, 050 (59

Where:

A,, = Productionofcropiin region j.
p,, = Farm gate price of crop i in region j.
S., = Exogenous supply shifters of crop i in region j.

The function g is homogencous of degree z¢ro in prices, that is, multiplication of all independem

variables by a constant K will alter the value of the function by a multiple of A °. Mathematically,

g(P,,.S,) = kP, kS ) = Kg(P,.5.) (1310

herefore, the value of the function is changed by a multiple of A °(= 1 ) thus making the function
homogencous of degree zero.
Most subsidies in the western Canadian grains cconomy are applicd on a per unit ol

output. It is assumed that these production subsidics have no direct affect on producer prices. In
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other words, production subsidies cause supply 10 shift vertically downwords at each price-output
combination by thc amount of the subsidy. Production subsidies aie, therefore, treated as

cxogenous supply shifters.

4. Wheat Production Response

In Canada, wheat acreage occupics more cultivated acreage than the total of all other cereals
grown (62 pcrccnl).12 Commoditics produced on wheat farms in Canada consist of oats, barlcy,
fax, and canola. This type of farm contains little and in most cases no livestock. The way in which
wheat producers respond 1o price changes depends mainly upon the price expectation that s

formulated at the time of sceding,

Variables and Units of Measurement

Approximately 90 pereent of all wheat is marketed through the Canadian Wheat Board,
therefore, C.W.B. payments are hypothesized to be the most influential factor in determining
wheat production. Canadian Western Red Spring (CWRS) wheat represents a large proportion of
that wheat marketed through the C.W.B., and therefore is uscd as the base crop in the wheat supply
block. When measuring the price of wheat, any one of the following price series could be included

in estimation:

. The initial payment received from wheat sales prior to sceding.

t

. Initial plus adjustment payments received by producers during a given
crop year. This assumes producers are able to calculate these
adjustment payments based upon initial payments and previous
adjustment payments.

3. The final price received from the crop planted, which assumes that
farmers arc able to calculate final receipts on the basis of initial
payments.

4. Total Board paymcents.

5. Canadian Wheat Board asking price for wheat.

6. Price received by producers delivering their wheat 1o the off-board

market (feed grain price).

-

7. Average farm gate price for wheat.

12 Statistics Canada.
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The price structure of the domestic wheat market results in no definitive supply-inducing price, as
producers respond o these different PricC serics in various ways.

Kraker (1985) used the C.W.B. initial price less transportation and handling costs as the
supply inducing price for wheat. This price merely reflects the clevator price which Kraker assumes
to predominate all other producer prices.

Further, Schmitz (1968) in a study on Canadian wheat acrcage responsc uses the latest final
price (including the final payment) prior to sceding, whereas Schmity, and Bawden (1973) used the
average farm price of wheat lagged once period. Capel (1968) used the March average C.W.B.
International Wheat Agreement price for No. 2 Northern Wheat at Fort William, and Mcilke
(1976) uscd initial prices (lagged one production period) and final payments (lagged two
pro-duction periods) as separate variables in explaining the variability in wheat acreages.

spriggs (1981) and Sinner (er. al., 1987) used off Board pricer to reflect the supply-induciny
price. In fact, Spriggs argucs that the off Board price more closcly reflects the supply - induciry
price whether quotas are restrictive or not.

In estimating the wheat production cquation, the basic structure of Kraker's wheat production
modcl was adapted. Therefore, itis assumed that producers respond 1o initial prices less
transportation costs. Elevator handling charges have the same magnitude at different points ol
production. This would shift the supply function upwards 1o the left at the same quantity
combination as under farm gate returns specified as initial payments minus transportation costs.
Therefore, no significant difference on the magnitudes and dircction of production would result
between the two definitions of prices.

Duc to the geographical separation of the locational units uscd in the modcl, there is no
consistent rule as to the competitive relationship that occurs between wheat, rapesced (canoli), o1
barlcy production. For examplc, in high animal producing arcas, such as crop reporuiny! districts
1,5, and 6 in Alberta, Manitoba, and 7 and 9 in Saskatchewan, canola has a 1endency to he more
competitve with barlcy than with wheat production. On the other hand, in arcas which arc
susceptible to low moisture, i.c., arcas 1-4 in Saskatchewan, and 1-3 in Alberta, little competitive
relationship exists between the three crops. In these arcas, wheat is the predominant crop and any
residual land is planted cither o barley or canola which is dependent upon many ceonomic and

envi nmental factors.
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Apart from the geographic separation of the various producing arcas, many grain produccrs,
in order W maximize profits, would rather grow more wheat and canola than barley because of the
higher returns per bushel. In a high animal producing arca, a produccr may maximize rcturns
through animal production, therefore, more barlcy may be sceded in these areas. But, in low
moisture arcas, there tends to be no substitute crop for wheat.

Onc hypothesis that prevails in most supply responses is that large carryovers of on-farm
Jtocks cause a reallocation of acreage away from a crop to other substitutablc crops. It is assumed
in this study that this behaviour will be captured in prices. It is also realized that producers would
have a difficult time in calculating stock levels at the time of seeding.

[Uis hypothesized that producers, in formulating wheat production plans in period t, respond
1o quota levels. Therefore, the quota kevel in period (1+1), is an important variable since it
indicates producers’ marketing opportunitics. Low quota levels would indicate marginal marketing
opportunitics through the C.W.B. The relative severity of the quota, as indicated by Sampson and
Gerrard (1987), is not captured in any one year. For this reason, a quota index (from 0-5) was
developed and lagged one production period. The cligible delivery rates are the sum of the year end
rates (kilograms) sct under the general, supplementary, and unit quota systems converted to

bushels per acre. The quota index was specified as follows:

INDEX SIZE OF QUOTA DESCRIPTION
NUMBERS (BUJ/AC)

5 - Opcn

4 30-50° High

3 16-29 Moderatc-High
N 9-15 Modecrate

1 0-8 Light

A dummy variable was included in the wheat production response to reflect the Federal
[ower lnventories for Tomorrow (LIFT) Program. This program encouraged producers 1o set
aside some of their wheat acreage plantings in 1970. In all sub regions during this program wheut
production fell by almost 50 pereent. Therefore, it is hypothesized that this program would have a
negative effect on wheat production. This variable is a zero-one dummy variable having a valuc of

one in 1970 and zero otherwise.



The wheat production response in general form consists of:

Aw, = /.(P.,,,.P,,.I’,,,.(Iuml,quotu) 1= 1.2....7 (31D
Where:

A, Wheat production in '000 of bushels in region i.
r., Farm gate price of wheat ($/bu.) in region i.
P, Farm gate price of canola ($/bu.) in region i.
P, Farm gate price of barley ($/bu.) in region i.

duml LIFT dummy, 1=1970, 0=0thcrnwise.

quota Delivery rate, (bushels/acre)

5. Barley Production Response

Barley is the third most important crop, in terms of farm cash receipts, produced on farms i

Canada today. Many barley farmers produce primarily for animal feed, especially in hog and beel

production.

The off Board market for coarse gr s is more important than for wheat, and theretore

should be considered in a farmers’ production determination process. In this studv, 1n specifying

barley prices, the C.W.B. and off Board market arc assumed to be of equal importance. Kraker

(1985) states that the C.W.B. price tends to set the floor for the off Board price. These two prices

have a tendency 1o follow the same trends, which can be seen in Figurce 111.2. Therefore, the price o

be used in the barley produciion response consists of the C.W.B. initial price, ($/tonne). Farm gate

prices in the barley response cquation arc calculated similarly for both the own price and prices ol

substitute and competitive crops, as in the wheat production responsc.

Wheat is considered 1o be a substitutable crop to barley (in major animal producing regions)

in most of the sub regional barley production responscs, although a small pereentage of wheat in

the domestic market has been diverted towards feeding purposcs. In low moisturc arcas the level ot

wheat production tends 1o affect barley production, that is, a producer first makes a wheat pl

anting,

decision then a barley and canola planting decision depending upon their remaining land base.
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Figure 111.2: Comparison of Barley Prices (1 976-1984)

It 1s hypothesized that quota levels do not have an influence on barley planting decisions.

‘This is mainly duc to an alternative domestic feed grain barley market being available.

A dummy variable to reflect the effects of the LIFT program on barley production was

included in cach sub regional response function. This was also a zero-once dummy. This program

alfected producing sub regions differently. In most cases the LIFT program was short lived and its

main objective was to diversify away from wheat production. A longer term impact occurred in

barley production, which resulted in a substantial increase in barley output. The general productic:

response for barley has the following form:

[P, P Py dum?)

1=1.2,...7

Barley production in 000 of bushels in region i.
Farm gate price of wheat ($/bu.) in region i,
Farm gate price of canola ($/bu.) in region i.

Farm gate price of barley ($/bu.) in region i.

(3.12)
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dum? - 0-1 dummy to represent the effects on bas !, production from the
LIFT program.

6. Canola Production Response

Canola is not marketed through the Ca- adian Wheat Board. [tis sold instead through the
open market. Since canola moves through the same transportation and storage facilities as Board
grains, deliveries to the primary clevator are controlled by quotas. It is hypothesized that quotas
have a minor influence on producers decisions in planting canola, mainly because historically
quotas have not been binding.

The level of canola production is hypothesized to be a function of farm gate prices of canola,
wheat, and barley, and two dummy variables, one representing the after affects of the LIFT
program and the second involving the change to low crucic acid and low plucoinrolue rapeseed
varicties during the 1976-1978 crop years. Since the price of canola is not controlled by the C.W.B.,
the Winnipeg commodity exchange one year average future price ($/tonnc) for the March dehivery
month is used as the supply-inducing price. The march future price was used to indicate the markel
opportunitics for canola at the time of planting decisions. This price than is converted intoa farm
gate price by deducting the appropriate transportation charges. Farm gate prices for the cross
price effects are calculated in the same manner as the other supply responses. Depending upon the
region, the competing crop may be wheat, or barlcy.

Crop responses for canola consist of the following gencral form:

A, = [,(P“,,.P,,.P,,,.dum:i,(lum}) t=1.2.,...7 (3.1)
Where:
4., = Canola production in 000 of bushels in region i
p,, = Farm gate price of wheat ($/bo ) inregion i
p., = Farm gate pricc of canola ($1 u.pan region §.
p,, = Farm gate pricc of barley (3/bu.) in region i.
dum3 = 0-1 dummy to represent the after affects of LIFT on canola
production.

dumd = 0-1 dummy to represent the change in varictics on canola
production.
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7. Demand Block

In order to be consistent with the supplies 1n U -patial cquilibrium analysis. demand must
represent derived demand. [t would not be meaningful 1o interscct a market demand function with
a farm supply function.

Demand in the barley market at the farm level consists of demand for on-farm feed use and
export demand. Demand for on-farm feed use is primarily the feed grain requirements for livestock
in a parucular region. In order 10 measure aggregate feed grain requirements accurately, livestock
inventorics on farms as of July 1 were converted o a standard basis known as "grain consuming
animal units” which indicate the annual grain requirements for cach cass of livestock. Basically the
leed praun consuming factors arc multiplicd by the livestock inventory numbers in a particular
region to determine feed grann requirements. The level of feed grain demand is assumed to be
constant throughout cach simulation ycur.”

Stocks of grain available for export at the farm gate are basically a function of total
production minus feed grain rcquirements. This assumes that cach sub region consumes its own
product and exports the remainder. This is consistent with C.W.B. policies in the sensce that
producers receive the same initial and final payments for their crops no matter when it actually is
sold during a crop year. In other words, the price in the excess demand regions (export ports) is the
initial price and all producers face the same initial price, therefore, the annual sub regional export
demand functions are perfectly clastic.

If the delivery quota, however, restricts marketings, any excess production must be applicd
against sales under quota in the next production period. Since the costs of holding inventorics are
incurred by the primary producer it would secem rational to produce and scll tomorrow rather thun
produce today, store and sell morrow at the expense of future production. Speculative purposes
of holding stocks would only be profitable if expected prices were greater in period (t+1) and

delivery quotas exceeded the preductive capacity of the farm.

13 Feed grain consumption varics over the simulation period, given different livestock regional
iventories every production year.
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In summary, total derived demand for barley is represented by a horizontal summation ol
feed use and export demand. This is represented in Figure HL3. In this diagram, OA represents the
amount of feed grain requirements and is assumed constant throughout the production period
Fixports are primarily a function of farm gate necs, and 10tal summation results ina kinked
demand function. In this study this function s . ved aloag the supply function in order o

determine the quantities available for export.

: A | l',“,.¢
|
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Figure I11.3: Total Derived Demand for Barley

Derived demand for wheat consists primarily of quantitics available for cxport and is
represented by one point, total production. This tends 10 be consistent with the barley demand for
exports at the farm level. Itis assumed that no demand for wheat feed use on farms exists. This is
realistic since only small amounts of wheat are diverted into the domestic market (17 pereent of

total production in 1984-1985, consisting of wheat for milling purposces as well as foed)



Canola producers who ship their product for export from Canada also employ the
(ransportation cost advantage set under the Western Canadian Transportation Act. Derived export

demand for canola, as with wheat, is specificd to be a function of total canola produced.

8. Production Simulation Sub Model

"The above specifications of supply represent the conceptual model that was estimated. The
linking of the three different grains - canola, wheat, and barley - among the  ven producing
regions and the two export ports was then simulated. All supply equations were expressed in two
dimensions, in order to simplify the simulation. The mathema: -al dev 1on ot the two

dimensional function consists of all variables collapsed into the intcreept ier: - exeept for the own

‘

price (slope of the equation). Mathematically these cquations arc as * 'MW

O, = a8, P L= L2 =2 0 (B
Where:

¢, = Equilihnumquanlilysupplicdinthc:"‘rcgionand1"‘cr0pin

time period L

a. = Allexogenous variables in thet'"region and ;'" crop.

#., = Slope of the function for the ' "region and ;'" crop.
P° - The equilibrium price for the t "region and ;" crop in time
period L.

Linking of all supply functions in the production simulation sub modcl occurred through cross
prices or the intercept term in all iwo dimensional equations. In the baseline run actual prices and
exogenous variables were inputted into the production simulation sub model. Following the
pascline run a price policy change was implemented. New prices were than calculated. These new
prices cause a shift and a movement along the supply function.

Statistical assumptions concerning the distribution of the disturbance term ar«

necessany in order o specify a regression model.

Y., o= B *+ B, ¢ U, t=1.....n (3.1H)



Subject to:
1.E(L,) = 0 foralliconditional disturbanccs.
2.E(U?)y = o’ foralliconditional disturbances, wherc o’ is a constant,
3.E(U,L,) = O forallinotcqual 10]j.

4. Values of X are fixed in repeated sampling.

Assumption 1 cnsures that the expected value, or mean, of cach conditior - distribution of V!
s zero. In the second assumption conditional distributions of U associated with different values ot
X have cquivalent variances. The third assumption states that the disturbance terms are not
correlated across the conditional distributions. This means that the valuc of cach U/, is
independent of all other values of U. The final assumption indicates that all V', values are not
correlated with the (7, values; that is, the X', are independent of the {7, . Equation 3.15 plus
assumptions 1 through 4 comprise the lincar modcl under least square regression lhcory.l4

A likely occurrence with the use of time series data is that successive disturbance terms in the
cquation being estimated are correlated. In this case, ordinary lcast squarcd procedures will not
yicld best linear, unbiased estimates because the K(U/,t/,) = 0O assumptionis violated. When
the cquation is corrected for first order autocorrelation the predicted value (production) must
include a correction factor. For example when the estimated equation has no autocorrelation the
predicted value is calculated as follows:

Yoo = Bo *+ BN (3.16)

When disturbances become correlated the predicted value is calculated as follows:

Yoo = Bou-l M Bn'\’ul* p(Y, - Ry, + B.Y)) (3.17)

Both general functions (3.16 and 3.17) arc used in the production simulation io determine the
predicted magnitudes of production.

luitially, prices and exogenous variables in cach simulation ycar (1982-1987) were set
at actual levels in order to test for predictability of the various functions and 1o determine the
cquilibrium levels in each sub region and for cach commodity market. This is consistent with the
theory of competitive pricing. In a competitive market, there can only be one price-quantity
cquilibrium point per unit of time. The validity of this latter statement depends upon the

assumption that buyers and sellers have "perfect knowledge™. This means that the price is known

14 Johnson, Aaron C., Marvin B. Johnson and Ruchen C. Buse. Econometrics Basic and Applied.
Macmillian Publishing Company, 1987.
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with certainty in all available markets. This is reasonable for the western Canadian grains cconomy
since all producers know the level of initial prices and/or transportation costs of their product 1o
market betore planting decisions are madc.

Figure 111.4 <nows the initial equilibrium price and quantity relationship for barlcy in
cach sub region in western Canada. Equilibrium in the barley markct occurs at a price P, ,anda
quantity equivalent to Q. Producer surplus is represented by the shaded arca. Consumer surplus
iy e w  sense there is no upper level on the amount consumers arc willing to pay for harley. Sense
consumer surplus measurement is defined as the arca between the actual transaction price and the

price consumers are willing to pay results, under a kinked demand function, being + <

! .
I .
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Figure 111.4: Sub Regional Price Equilihrium - Barley

Figure 111.S shows price equilibrium in the wheat and canola market. This diagram
difters from the barlev mar! 1 in that no domestic demand for wheat and canola arc considered.
“ne shaded arca represents producer surplus.  Prices that consumers are willing to pay for wheat
nd zanola are equivalent to the actual transaction price. Consumer surplus in the canola and

wheat market is equivalent to zero initially, due to the perfectly clastic demand function.
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Figure 111.5: Sub Regional Price Equilibrium - Wheat and Canola

Production constraints on cach grain and oilseed crop in cach sub region .« included
in the simulation model. Production constraints are set at levels cquivalent to e maximum
number ol acres that historically have been seeded 10 a lead crop in cach region multiplied by the
maximum yicld (Bu./Ac.) that has occurred for that crop in cach sub region. The sccond part of the
constraint involves multiplying the amount of acres that was sceded to the remaining crops by then
respective yiclds (Bu/Ac.) in the same production ycar to determine the entire constraint. This
represents the potential production opportunitics in a particular region. Table 1.2 illustrates
these potential production opportunitics on a sub regional basis that were used in the production
simulation sub model. These production constraints remain static throughout the simulation
model.

All collapsed supply functions are used 10 determine different equilibrium quantiies
(for wheat, barley, and canola) from performing different pricing policy options. By subtracting

total sub regional domestic requirements in the barley market results in total available exports



TABLE IV.2: STATIUC FOTENTIAL PRODUCTION OPPORTUNITIES

BUSHELS
REGION WHEAT J BARLEY CANOLA
— —
ALBERTA
123 123,691 112,996 40,300
456 95,000 252, 52,000
7 35,000 55,200 25,200
SASKATCHEWAN
14 270,600 102,000 3,643
563 234,300 129,600 52,000
74 122,100 77,000 37,500
MANITOBA 180,000 46,400 39,000

from cach location. Exports of wheat and canola from cach sub region are equivalent to total
production in cach sub region. These quantitics were then used in a transportatici lincar

programming sub model. The following table illustrates these pricing options.

TARLE I11.3: PROPOSED PRICING POLICY OPTIONS

EXPERIMENT DESCRIPTION
1. o Existing C.W.B. policies on averaging grain prices. Bascline analysis.
5

C.W.B. pricing proposal. Determining the impact on production and
transport patterns if producers were to pay the lower of the St
Lawrence/Vancouv: ¢ freight charge.

3. New pricing alternatives. This involves determiaing if the Mississippi
River aliernative is an alternative route for western Canadian grains.

4 Total cost Fricing. This will determine the effects on grain production
and flows if producers were 10 pay costs of shipping grain set under
the W.G.TA.

S. Total cost pricing with the new C.W.B. proposal.

9. Transportation Sub Model

In the lincar transportation sub model the totat amount of product shipped from each region

is viewed as total quant ies available for export in each producing region. This method is uscd
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normatively to assess how the output of cach sub-region "should” flow to the two export ports it
competitive conditions are to be maintained. In this sense, this method is appropriate to analyse
problems of comparative and :nterregional competition because of proposed changes in grain
transportation policics.

West Coast (Vancouver, Prince Rupert) capacity constraints are also included in the
transportation algorithm. To more closcly simulate the production and marketing condition duting
cach simulated crop period, actual shipment levels through the West Coast were assigned as

spacificd by the Canadian Grain Commission, (Table 111L4).

TABLE IV.4: ACTUAL GRAIN SHIPMENTS VIA WEST COAST (1982-1987)
MILLIONS OF TONNES
CROP YEAR SHIPMENTS VIA
WEST COAST
1982-1983 11.30
1983-1984 11.70
1984-1985 10.00
1985-1986 12.00
1986-1987 15.70
1987-1988 13.40

It 1~ realized that West Coast capacity levels could be as muchas 20 million tonnes. To
accommodate the increase in West Coast capacity over actual export shipments an additional lincar
programming least cost solution is obtained.

To express the trans portation lincar programming model mathematically,

let,

X, = Amountof wheat to be shipped from origin i to destination j.

\,,, = Amountof barleytobe shipped from origin i to destination j.

Y., = Amountof canolato be shipped from origin i to destination J

Y,,, = Amountofoatstobe shipped from origin i to destination j.

C,,, = C.W.B.and Producer costs of shipping a tonnc of wheat from
origin i to destination j.

C,,, = C.WB.and Produccr costs of shipping a tonne of harley from
origin i to destination j.

C.,, = C.W.B.and producer costs of shipping a tonnc of canola from

origin i to destination j.



., - C.W.B.and producer costs of shipping a tonne of oats from
origin i to destination j.

0, = Total availability of crops at origin i.

such that:
ros /o Iy ’
7 / /‘4_' CuryNui * 1| ,>-‘. Co Yo, * .>-‘. % CoyXeo, * ')__| ’41 C,, Yo, (3.18)
Subject to:
VL, o+ X, o+ X, ¢+ X, = ;0 = Jotul Fxports (3.19)
L N \“’: Vo0 Assigned West Coast shupments ()=1) (3270

LRI RPN I Amount Shipped Via kEast Coast ()=2) (3.71)
Ve, v Ve, v, 0 Amount Shipped Via the Mississippl (1=3) (3.77)

Equation (3.19) cnsures that the total amount shipped from cach region will be equal to what is
available for export in that region. Equation (3.20) represents a capacity constraint on West Coast
shipments. In equations (3.21 and 3.22) shipments through Thunder Bay and the Mississippi River
are not constrained. Therefore all grain may flow through these two ports if it represen's a feasible
feast cost solution.

Since suppiy responses are taken account of outside the L. ar transportation modcl, the
hmiting assumption of fixed demand and supply becomes somewhat less limiting in this modcel.
Also, the assomption of proportionality between resource use and cach activity is realistic in the
western Canadian grains cconomy. In this sector, under W.G.T.A., costs of shipping grain remain
constant per tonne over the total quantity shipped during a specific crop year.

The main difference between tae linear transportation model and a quadratic programming
model previously discussed is the objective function. The quadratic programming model will
maximize or minimize a polynomial to the second degree. In other words, in a quadratic
programming framework total welfare is maximizcd in cach sub region. First round effects (before
cost savings/increases) in the grain redistribution model result in towl welfare being a positive
instead of a normative measure, but total shipment costs are optimized. Changing prode cer prices
by the amount of Costsavingsincreases results in producer welfare being a normative
measurement. I producers in cact region allocate resources optimally, no significant difference
could be found between the gri + - cdistribution model and a quadratic programming framework.
In fact, the grain redistribution ws more flexibility in determining net cost savings and

impacts on shipment patterns the. 4 quadratic programming model.
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10. Cost Analysis

After application of the transportation sub modcl, optimal grain shipments are used to
determine total freight costs. These costs arc broken down into three categorics, producer costs,
C.W.B. costs, government costs, and total system costs. These cost components are deternuned Lot
cach sub region in the analysis and are also aggregated on a provincial basis. This analysis
calculates and compares the total costs of shipments for cach crop under the baseline analysis and
cach policy option. Cost savings and/or INCreases are determined by comparing the baseline to
particular policy option for cach component. C.W.B. cost savings and/or increases are incurred by
the pool account for each specific crop. Any cost savings or increases associated with the C.W.H
arc then included in the production simulation model through prices to determine the final
adjustment in production and shipment patierns. It is assumed that the C.W.B. would be able to

calculate these cost savings prior to announcing initial payments in March.

11. Welfare Effects

After the final adjustment (production) an assessment of welfare effects from cach pricing
policy are calculated from the sub regional supply responses. For example, Figure L6 illustraanes
the impact when whest 2nd barley prices increase in the barley market. In diagram (@), an increase
in barley price: mes the export demand function to increase from DO to D1. But, a increase in
both wheat and barley prices cause the supply function to shift from SO 10 S1. This function will
shift because wheat price is a supply shifter and is includded in the intereept term. With aincreise
in the own price (barley) a movement along the function would also result. The shaded arca
represents the change in consumer surplus (increasd cost to livestock producers). Producer surplus
is cquivalent to the shaded arca in Figure 111.4. In diagram (b) the shaded arca represents the new
producer surplus because of the change in prices. Diagram (c), on the other hand, represents the
change in producer surplus calculated as the diffcrence in Figure 111.4 and Figure 111.6(b). The hinal
diagram in Figurc 111.6 represents the net welfare gain (loss) for cach region because of the pohicy
change. By adding the shaded areain (a) and (¢), one can determine the net welfare gain (loss)

because of a change in grain policics.
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Figure 111.6: Welfare Effects in 1k Barley Market

In the case of an increase (decrease) in canola and wheat demand, the change in consume!
surplus does not represent the increase (decrease) in feeding costs, but the increase (uccrease)

costs Lo foreign consumers for these commoditices.



IV BASELINE ANALYSIS

A. Production Results Under Current Freight Rates to Producers (1982-1987)

A bascline scenario was developed to simulate 1982 through 1987 crop production from the
estimated supply responses (Table 1V.1). Producer welfare and price clasticitics arc also caleulated

trom these supply responses. All crop specifications had a tendency to be price inclastic. 15 11 supphy

is inelastic, a given fall in price causes a small change in production. Exceptions to the above

conditions were due mainly to climatic conditions in the region, that i, some regions becoming aop

.\pcciﬁc.”’

TABLE IV.1: BASELINE PREDICTED CROP PRODUCTION (1982-1987)
(000 TONNES)
CROP YEAR
Crop 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88
ALBERTA
Barley 593240 | 476729 | 528585 | 523196 | 547933 372605
Wheat 596646 | 434434 | 508637 | 344430 | 557345 3597.46
Canola 981.93 1338.00 1162.37 1163.27 957.84 1251.24
SASKATCHEWAN .
Barlcy 3667.8 260356 | 304222 [ 327948 | 240458 2077.91
Wheat 13816.2 10459.8 11593.4 | 9586.66 14018.6 9963.42
Canol. 851.01 1441.85 121769 | 138641 920.88 141353
MANITOBA
Barley 2035.13 199883 [ 210965 | 214074 1489.94 1382.57
Wheat 3711365 | 325063 | 365684 | 376298 | 3713.06 320033
Canola “ 116.48 540.88 473.96 565.83 393.37 574.68
PRAIRIES
Total 37381.1 30745.2 I 3362835 | 30s61.63 | 3495105 | 2718719

1S These supply clasticities include both own and cross price clasticitics. This indicates a producers

total response to price changes.

16 The results of all supply functions and validation of the various relationships are in Appendix A,

Tables A-1 through A-21.




During the simulated period (1982-1987), estimated prairic grain production in terms of
volume consisted of approximately 27 to 37 million tonnes. This total grain production consists
predominately of wheat and canola in Saskatchewan, barley and canola in Alberta and to a lesscr

extent wheat in Maniloha.I7

TABLE IV.2: ABSOLUTE PERCENT ERROR IN CROP PRODUCTION (1982-1987)
PERCENT
CROP YEAR i
Crop 1982/83 1983/84 1984/85 1985/86 1986/37 | 1987/88
ALBERTA
Rarley 16.40 3.00 11.00 30.00 1.42 32.90
Wheat 24 0.80 15.10 46.00 10.4 31.50
Canola £.00 1.70 6.80 30.00 32.80 14.00
Total S8 0.80 10.20 36.00 1.00 30.00
. SASKATCHEWAN ] ] ,
Barley 21.00 6.00 16.00 18.00 28.00 35.80
Wheat 6.00 8.4 6.00 36.00 18.20 20.30
Canola 20.(4) 091 21.00 7.00 38.70 7.00
Total 7.00 7.3 2.90 29.70 1.70 22.00
~ MANITOBA ] ]
Barley 21.90 3.00 19.72 17.98 49.58 38.00
Wheat 12.05 9.27 33.98 30.20 12.24 26.00
Canola 4.7 0.64 33.99 12.24 51.47 9.00
Total 17.9) 3.50 22.20 19.30 21.10 28.50
PRAIRIES
Grand
Total 7.70 2.80 3.30 29.90 3.70 26.20

Table 1V.2 illustrates the absotute pereent error of caleulated production levels over actual
levels on a provincial basis. This percent error varies from a low of 0.64 percent (1983-1984 crop
vear) 1o a high of 51 pereent (1986-1987 crop year), in Manitoba for canola production. The range in
the overall error *n predicting grain production for each province varied between 0.80 and 36
pereent. I8 The abselute percent error for total crop production in western Canada ranged from 2.8
to 29.9 pereent. This indicates the performance level of all supply functions to be reliable in

predicting the direction of change in grain production given specific policy changes over the

17 Gran production on a sub-regional level is in Appendix A, Table A-22.

I8 Absolut pereent error caleulations for all sub regional supply functions are in Appendix A, Table
A-23, over the simulated period, (1982-1987).



simulated period. It should be noted that the estimated svpply funci ons ignore any weather or
climatic factors in each sub region within western Canada. The quantities predicted from these
functions mercly represent toital product that would be produced at specific prices and average
yiclds.

Table 1V.3 indicates the level of estimated producer surplus on a provincial basis during the
simulated period. Wheat production tends 1o contribute the greatest to tinal producer welfare.
Overall producer welfare in western Canada was estimated o vary between 1.50 and §./0 billion

dollars or $53.39/tonne to $120.57/tonne.

TABLE IV.3: BASELINE PRODUCER SURPLUS (1982-1987) ]
(000 DOLLARS)
CROP YEAR
Crop | 19823 | 19834 | 198485 | 19856 | 198087 1987788
, ALBERTA
Barley 256649 171299 206632 199493 172812 63864
Wheat 521143 486184 435322 360467 3IS8777 228827
Canola 103222 2215% 172149 187721 101474 190402
) SASKATCHEWA™
Barley 188634 140803 183199 N 92621 59919
Wheat 912229 761879 692735 o 692156 389364
! Canola 169571 379052 299677 18339 137598 276501
MANITOBA
Barley 76880 56199 73467 75328 39493 2571
Wheat 255450 217437 253002 303184 229578 18114
Canolz 37264 72610 60229 105537 41494 93635
PRAIRIES
Total 2521042 | 2507059 | 2376710 | 2404517 | 1866002 ] 1508146

B. Estimated Grain Transportation Patterns (1982-1987)

Estimated production levels less quantity demanded locally represent applicable quantities.
These applicable quantities are used in a least cost transportation sub modcl 1o determinc the flow
of commoditics, wheat, barley, canola, and oats, to the two export positions, and final transport costs

incurred by primary producers and the C.W B. Two optimal solutions ar¢ obtained for cach
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simulated crop year, onc using the actual production and markcting condition as a constraint

through West Coast port- and the other using a 20 millioa tonne restriction at Vancouver and/or

Prince Rupert (Table 1V .4 and IV.5).

TABLE IV.4: BASELINE GRAIN FLOWS (1982-1987)
Millions of Tonnes
REGION WHEAT | BARLEY | CAN. I OATS | TOTAL %
11.3 MILLION TONNE WEST COAST CONSTRAINT (1982-1983)
WEST COAST
ALBERTA 0.73 5.03 .98 6.74 55.34
SASKATCHEWAN : 2.69 U8S 3.54 2031
MANITOBA : 0.60 0.42 1.02 40.3°
TOTAL 0.73 8.32 2.25 11.30 323>
FAST COAST
ALBERTA 5.24 . 0.20 5.44 44.66
SASKATCHEWAN 13.82 . : 007 | 13.89 79.69
MANITOBA 3.71 0.72 0.07 4.50 59.68
TOTAL 22.77 0.72 - 034 | 23.63 61.65
[ 11.7 MILLIO TONNE WEST COAST CONSTRAINT (1983-1984)
WEST COAST
ALBERTA 118 3.87 1.34 . 6.39 66.34
SASKATCHEWAN : 2.09 1.44 : 3.53 25.07
MANITOBA - 1.24 0.54 : 1.78 35.04
TOTAL 1.18 720 | 332 - 11.70 40.43
FAST COAST
ALBERTA 3.16 - 0.23 3.39 34.66
SASKATCHEWAN 10.46 - 009 | 1055 74.93
MANITOBA 3.25 : : 005 3.30 64.96
TOTAL 16.87 - 1 - Jow ] 1nu 59.57
10 MILLION TONNE WEST COAST CONSTRAINT (198+-i985)
WEST COAST I P
ALBERTA 0.60 4.24 116 - 6 00 823
SASKATCHEWAN i 2.30 1.22 - 3 s2
MANITOBA - 0.47 -y o 5 -0
TOTAL 0.60 6.54 2.85 -~ 0w ¥ a4
FAST COAST )
ALBERTA 4.48 : 0.5 167 3577
SASKATCHEWAN 11.59 0.48 : 004 § 1211 77.48
MANITOBA 3.66 1.41 - 0. 513 K
TOTAL 1973 | 18 | - J o2 J 2191 § 6866

LContinued



TABLE IV.4: con’t BASELINE GRAIN FLOWS (1982-1987)

Millions of Tonnes

12 MILLION TONNE WEST COAST CONSTRAINT (1985-1986)
WEST COAST

REGION WHEAT | BARLEY

ALBERTA 0.45 417 1.16 - S.78 6473
SASKATCHEWAN - 3.03 1.39 - 4.42 ald4d
MANITOBA - 1.24 0.57 - 1.81 3105
TOTAL 0.45 8.44 312 - 12.00 41.04
FAST COAST

ALBERTA 3.00 - - 0.15 315 35.27
SASKATCHEWAN 9.59 - - 0.06 9.65 68.59
MANTOBA 3.76 0.19 - 0.07 4.02 O OS5
TOTAL 16.35 0.19 - 0.28 16.82 SK.36

WEST COAST

ALBERTA 0.96 : 103 98.13
SASKATCHEWAN 092 : 3.54 210
MANITOBA 0.39 - 116 2382
TOTAL 227 : 15.73 4771
EAST COAST
ALBERTA :

SASKATCHEWAN 13.25 :

MANITOBA | 3n -

TOTAL 16.96 ] 1724
13.4 MILLION TONNE WEST COAST CONSTRAINT (1987-1988)

WEST COAST |
ALBERTA 360 2.75 1.25 . 7.60 97.31
SASKATCHEWAN 1.62 1.53 141 . 4.56 35.16
MANITOBA - 0.66 0.57 - 1.23 27.33
TOTAL 5.22 4.94 3.23 1340 | 52w
EAST COAST
ALBERTA . : : 0.21 0.21 269
SASKATCHEWAN 8.34 i i 0.07 8.41 64.84
MANITOBA 3.20 - . 0.07 327 7261
TOTAL 11.54 - [ - J o35 | usy [ 4701
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TABLE V.5: G RAIN FLOWS WITH INCREASED CAPACITY
Miliions of Tonnes (1982-1987) -
REGION J WHEAT BARLEYJ CAN. | oATs | TOTAL | -«
A
1982-1983 1 '
WEST COAST
ALBERTA 597 5.03 0.98 . 11.98 98.36
SASKATCHEWAN 2.74 2.69 0.85 ; 6.28 36.03
MANITOBA . 1.32 0.41 . 1.73 31.40
TOTAL 8.71 9.4 2.24 20.00 56.93
FAST COAST I
ALBERTA . . 0.20 0.20 1.64
SASKATCHEWAN 11.08 3 0.U7 11.15 63.97
MANITOBA 371 ; J 0.07 3.78 68.60
TOTAL 14.79 - J o3 J 1513 43.07
1983-1984 T
WEST COAST
ALBERTA 434 187 1.34 . 9.55 97.65
SASKATCHEWAN 514 249 1.44 . 8.67 61.58
MANITOBA . 1.24 0.54 - | 178 35.04
TOTAL 9.48 7.20 3.32 ; 20.00 69.11
FAST COAST
ALBERTA . ; 0.23 0.23 2.35
SASKATCHEWAN 5.32 . 0.09 5.41 38.42
MANITOBA 3.25 ] 0.05 3.30 64.96
TOTAL 8.5 ; 0.37 8.94 30.89
1984- 1985
WEST COAST
ALBERTA 509 424 1.16 . 10.49 98.22
SASKATCHEWAN 5.03 279 1.22 . 9.04 57.80
MANITOBA - . 0.47 . 0.47 8.39
TOTAL 10.12 7.03 2.85 } 20.00 62.66
FAST COAST r
ALBERTA . . 0.19 0.19 1.78
SASKATCHEWAN 6.56 . . 0.04 6.60 42.20
MANITOBA 3.66 141 ] 006 | 5.13 91.6!
TOTAL 10.22 141 | - 029 | 119 3734
.Continued

Results of the baseline scenario when actual marketing and production conditions represent

West Coast capacity indicate approximatcly 31 1o 53 percent of western Canadian grain being

shipped through Vancouver and/or Prince Rupert ports (Tabie [V.4). Not surprising, the bulk of

these grain shipments (primarily barley and canola) flow from the province of Alberta.

Commoditics handled at «he castern port (Thunder Bay), include wheat and oats, shipped from the

three prairie provinees, during the simulated period, 1982 through 1987. In total, approximatcly

25.29 (o0 34.93 million toanes of grain would be exported from western Canada during the simulated



TABLE V.5: con: GRAIN FLOWS WITH INCREASED CAPACITY
Miilions of Tonnes (1982-1987)
REGION WHEAT | BARI "~ 1 oaTs | Totat !
1985-1986 T
WEST COAST
ALBERTA 344 . . 8.77
SASKATCHEWAN 478 3.03 139 9.24 65.67
MANITOBA - 143|057 2.00 3431
TOTAL 8.22 853 | 312 004 | 2000 69.43
EAST COAST
ALBERTA . 0.15 0.15 1.OX
SASKATCHEWAN 481 . 0.02 4.83 34.33
MANITOBA 3.76 . . 0.07 383 65.69
TOTAL 8.57 . . 0.24 8.81 30.57
1986-1987
WEST COAST
ALBERTA 5.58 4.50 0.96 i EO4 9%.13
SASKATCHEWAN 5.06 1.86 0.92 7.81 36.41
MANITOBA . 0.77 0.39 1.16 23 48
TOTAL 10.64 7.13 2.27 . 20.00 o).59
EAST COAST T
ALBERTA i 0.21 0.21 1.87
SASKATCHEWAN 895 i 0.07 9.2 53.50
MANITOBA 371 : 007 | 378 76.52
TOTAL 12.66 i - 0.35 1301 39.41
1987-1988 I
WEST COAST
ALBERTA 360 275 1.25 7.60 97.31
SASKATCHEWAN 8.22 1.53 1.41 11,16 85.94
MANITOBA : .66 (.57 . 1.23 27.33
TOTAL 11.82 494 3.23 - 2000 79.08
EAST COAST
ALBERTA . - . 0.21 0.21 2.09
SASKATCHEWAN 1.74 0.07 1.81 124,00
MANITOBA 3.20 . . 0.07 3.27 72.67
TOTAL 4.94 - 035 | 529 20,92

period. The Federal Government commitment towards grain shipments is based on 31.S million
tonnes of grain. Although in some simulated years estimated export volumes exceed 31.5 million
tonnes, producer freight rates would not reflect the additional tonnages exported. The reason for
this is that the government has a tally adjustment mechanism. Instead of ¢ rving any adjustmen’s
forward, a cummulative tally is used, so that the change in the rate cach ycear reflects only inflation

and long term (trend line) growth in volume.
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An increase in West Coast capacity 1o 20 million tonnes over the simulation period
(1983-1987), results in approximately 12.88 10 31.32 percent more grain shipments at Vancouver
and/or Prince kupert ports (Table V.5). The scuree in increased throughput at West Coast ports

under a 20 million tonne constraint consists of wheat shipments from the provinces of Alberta and

Saskatchewan.

C. Estimated Grain Transport Costs (1982-1987)

Tables IV 6 and 1V.7 provide bascline grain shipping Costs on a provincial basis during the
1952 through 1987 crop years. ! Thes osts are divided among the producer, the C.W.B., and the
government. Federal government costs towards total shipments are zero during the 1982 crop year
hecause this program began Jan 1, 1984.20

Total logistic costs of “kipments based on Production responses range from $626.88 million or
S17.88/0nn¢ to $1.4 billion or $42.18/10nn¢ when actual production and marketing conditions
tepresent West Coast capacity. Producer costs from all grain shipments were estimated 1o be 152 10
233 million dollars during the 1982 through 1987 simulated period. The greatest proportion of these
producer costs under actual marketing and production conditions at West Coast ports are from
wheat shipments. With Saskatchewan producing the largest proportion of prairic wheat production
and least cost shipment patterns through Thunder Bay, these cause the C.W.B. 10 pay a large
proportion of these shipment costs (8208 million to $302 million). On average, the C.W.B. pays
approximately $406 million dolars on all grain shipments as a result of estimated transport patteins

with cuticat nuarketing and production co+.ons at West Coast potts.

19 Graun shipping costs to the C.W.B. on a sub regional basis are in Apnendix A, Table A-24.

20 This I‘mgf'_rr:lm (W.G.T.A.) is cor dered 10 be the basis from which transportation costs arc
calculated. Therefore, the government's contribution towards rail line rcha ilitation is ignored in this
analysis.
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TABLE IV.6: BASELINE GRAIN SHIPPING COSTS (1982-1987)
MILLIONS OF DOLLARS
Crop Year
and Alberta Sask. Manitoba Total Per
Cost T‘ypc Tonne
CURRENT CONDITIONS AS WEST COAST CAPACITY.
1982-1983
Producer
Wheat 28.93 65.38 13.11 107.41 457
Barley 24.3 13.06 167 42.04 465
Canola 4.76 4.0 294 12.09 S8
Oats 0.96 032 | o3 ] s 154
Total 58.95 83.16 20.95 f 163.06 4.65
C.W.B.
Wheat 104.72 263.89 70.93 439.54 18.71
Barley - 1.11 19.28 20.40 2.26
Oats 2.42 J 0.74 J 0.72 31.88 11.60
Total 10715 [ 265.73 T 90.93 46382 13.23
Systcm
Wheat 133.65 329.27 84.04 536.95 2328
Barley 24.31 14.18 23.96 62.44 6.%)
Canola 4.76 4.40 204 12.09 .38
Oats 3.39 1.06 0.95 5.40 16.14
Grand Total 166.10 348.90 111.88 626.88 17.88

Continned



'l'AI!i.Ii IV.6: con't RASELINE GRAIN SHIPPING COSTS (1982-1987)
MILLIONS OF DOLLARS
Crop Year
and Alhcrta Sask. Manitoba Total Per
Cost Type Tonne
CURRENT CONDITIONS AS WEST COAST CAPACITY.
1983-1984
Producer
Wheat 23.32 56.64 12.91 92.86 S 14
Barly 20.34 11.85 4.92 37.11 S.16
Canola 7.12 895 4.16 20.23 6.09
Oats 1.18 0.49 020 ) 1.87 5.14
Total S1.96 77.93 2218 | 15207 5.27
C.W.B.
Whceat 63.63 208.18 64.62 336.43 18.63
Barlke - 1.34 4.61 5.95 0.83
|L IO RIN 347 1.26 0.73 5.45 15.01
?i Totd 67.09 210.78 69.96 347.83 12.04
Gov't
Wheat N).81 192.60) 47.04 330.45 18.30
Barley 69.85 43.39 33.93 147.16 20.45
Canola 24.43 29.47 14.82 68.72 20.69
Oats 537 1.65 0.73 7.71 21.22
Total 190.41 267.10 96.53 554.04 19.18
System
Wheat 177.76 457.42 124.56 759.74 42.08
Barley 9. 19 36.58 43.46 190.22 A 26.44
Canola 31.55 3R.42 18.98 88.95 ' 26.78
Ots 997 3.40 1.66 15.03 I 41.37
| Grand Total 30v.46 555.81 188.67 1053.94 I 36.49

.Continued



TABLE IV.6: con't BASELINE GRAIN SHIPPING COSTS (1982-1987)
MILLIONS OF DOLILARS B
Crop Ycar
and Alberta Sask. Manitoba Total Per
Cost Type Tonne
CURRENT CONDITIONS AS WEST COAST CAPACITY
1984-1985 |
Producer
Wheat 37.66 87.21 21.65 146.52 7.20
Barley 31.28 21.35 8.34 &1).96 23
Canola 8.58 10.18 S.31 2407 K43
Ouals 1.37 0.30 0.33 J 2.01 7.10
Total 78.89 119.04 1563 | 23388 7.3
C.W.B.
Wheat 105.88 255.38 80).45 441.70 2172
Barley - 14.17 36.61 S0.77 6.2
Oats 3.31 0.61 0.87 4.79 16.90
Total 109.19 27015 117.92 497.27 15.01
Gov't
Wheat 105.04 203.31 49.55 359.90 17.70
Barley 71.82 52.68 19.08 143.58 17.02
Canola 19.72 23.31 12.16 5519 19.34
Qats 4.11 0.71 0.76 5.59 19.76
Total 200.69 282.01 S.59 S64.24 17.71
System
Wheat 248.58 547.89 151.65 948.12 46.62
Barley 103.10 88.19 64.02 255.31 30.27
Canola 28.30 3349 17.47 79.26 27.77
Oats 8.80 1.62 1.96 1237 43.82
Grand Total 388.77 671.20 ][ 23509 1295.0¢ 40.66

Contuiied
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TABLE IV.6: con’t BASELINE GRAIN SHIPPING COSTS (1982-1987)
MILLIONS OF DOLLARS
(. op Yeur
and Alberia Sask. Manitoba Total Per
b CostType Tonne
) CURRENT CONDITIONS AS WEST COAST CAPACITY
1985-1986
Producer
Wheat 19.%) S6.04 17.18 93.12 5.56
Barlcy 24.06 18.02 6.59 48.66 5.64
Canola 6.72 9.03 4.94 20.69 6.64
Oats (.87 033 0.35 1.54 5.45
Total 51.558 83.41 29.22 164.18 5.71
(.W.B.
Wheat 78.84 240.04 94.15 412.14 24.59
Bariey - 221 10 13.21 1.53
Oats 2.08 0.90 1.19 4.78 16.88
Total 81.53 243.15 106.34 431.01 15.00
Gaon't
Wheat 87.26 206.58 63.78 357.62 21.29
Barley 88.38 74.29 43.00 205.67 23.85
Canola 26.49 33.16 18.15 76.00 24.69
Oats 4.1 1.21 1.27 6.39 23.29
Total 20443 315.25 126.20 645.88 22.47
System
Wheat 186,00 5(02.66 175.28 L63.94 51.44
Barley 112.43 94.52 6().58 267.54 31.02
Canola 31.41 42.19 23.09 96.69 31.03
Oals 7.66 2.44 2.81 12.91 45.62
Grand Total 337.50 641.81 261.76 1241.07 43.18

Continacd



TABLE IV.6:. 1 BASELINE GRAIN SHIPPING COSTS (1982-1987) ]
MILLIONS OF DOLLARS )
Crop Year
and Alberta Sask. Manitoba Total Per
Cost Type Tonne
CURRENT CONDITIONS AS WEST COAST CAPACITY
1986-1987 ['_
Producer
Wheat 32.08 81.31 17.41 130.81 S.ol
Barley 25.9) 11.07 361 40.59 WIS
Canola 5.52 5.69 3.42 14.63 6.54
Oats Ny 1.21 0.41 0.31 1.93 5.56
Total 64.72 9¢ 48 1.93 187.95 5.70
C.W.B.
Wheat - 302.29 84.62 38691 16.60
Barley - 1.15 3.08 423 0.59
Oats 3.87 1.16 1.08 6.11 17.64
Total 387 304.60 8%.79 397.206 12.06
GOv't
Wheat 134.20 340).88 71.33 546.41 23.45
Barley 108.32 51.13 28.00 187.45 26.31
Canola 23.03 23.77 14.30 61.15 27.34
Oats 6.57 1.72 1.26 9.54 27.52
Total 27217 417.49 114.89 804.55 24.42
System
Wheat 166.28 724.48 173.36 106413 45.60
Barley 134.23 63.36 34.70 232.28 32 6
Canola 28.60) 29.46 17.72 75.77 3388
Oats . 1.66 3.28 2.65 17 58 S0.72
Grand Total 340.76 820.57 | 17.58 1389.76 42.18

C onterged

An increase in West Coast capacity results in a 20 million tonne binding constraint at both
\'uncouver and/or Prince Rupert. Total shipping costs would decrease from $455 10 $1.4 bilhon or
$12.98/tonne 1o $42.18/tonnc as a result of the increase in total throughput at West Coast ports. A
comparison of per tonne shipping costs under current marketing and production condiions oves the
simulated period o g 20 million tonne West Coast capacity constraint, an increase of approximaicly
§2.75/tonnc to $7.63/10nn¢ in shipping costs results to the Canadian grains industry under

competitive conditions.
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TABLE IV.6: con't BASELINE GRAIN SHIPPING COSTS (1982-1987)
MILLIONS OF DOLLARS
Crop Ycar
and Alberta Sask. Manitoba Total Per
Cost Type Tonnc
CURRENT CONDITIONS AS WEST COAST CAPACITY
1957-1988
Producer
Wheat 21.95 61.19 15.59 98.72 5.89
Barley 16.74 9.72 323 29.69 6.01
Canola 7.69 9.67 5.30 22.66 7.00
Qals 1.29 \ 0.43 0.32 2.04 5.88
Total 47.67 "! 81.00 24.43 153.10 6.07
« W.B.
Wheat - : U911 80.23 289.35 17.26
Barley - 0.93 2.838 3.81 0.77
Outs 4.24 1.27 1.19 6.70 19.34
Total 4.24 211.31 { 84.31 299.86 11.89
Gov't
Wheat 83.53 233.27 59.37 376.17 23.44
Barley 63.69 40.57 23.2% 127.50 25.81
Canola 79.28 36.80 20.18 86.27 26.63
Oats 6.35 1.66 J 1.21 9.22 26.59
R
Totul 182.85 312.28 104.05 599.14 23.76
System
Wheat 105.48 503.57 155.18 764.23 45.6()
Barley 86.43 S1.16 29.40 160.99 32.60
Canola 36.98 46.47 2548 108.93 33.62
1 Oats 11.87 3.36 2.72 17.96 51.81
[ :rand Total 234.76 6(»1.56 212.78 1052.10 41.72

A 20 mithon tonne constramt at « ancouver and/or Prince Rupert, results in producer costs
remainming the same when compared to t seenario of actual production and market iy conditicns
at West Coast ports. Canadian Wheat Board transportation charges on average decline 10 $236
mulbion under a 20 million tonne throughput at West Coast ports. The CW.B. continucs 10 pay a
Large prorportion of Saskatchewan’s grain shipment costs, when compared to total Board shipment

costy an the provinees of Manitoba and Alberta.



TABLE IV.7: INCREASED CAPACITY - TRANSPORT COSTS
(1982-1987) MILLIONS OF DOLLAKRS )
Crop Year
and Alberta Sask. Manitoba Total Per
Cost Type Tonne
1982-1983 B
C.W.B.
Wheat 211.58 70.93 282.51 12.02
Barley - 1.11 4.66 577 0.64
Oats 242 0.74 0.72 3.88 11.60
Total 2.42 213.43 76.31 292.16 833
System
Wheat 28.93 276.95 84.04 389.92 16.59
Barley 2431 14.18 933 17.81 5.29
Canola 4.7h 4.40 2.94 208 AR
Oats 339§ 106 0.95 5.40 16.14
Grand Total 61.38 296.59 5.40 455.22 12.98
1983-1984
C.W.B.
‘Wheat 107.86 64.62 172.49 9.58
Barley - 1.34 4.61 595 0.84
Oats 347 1.26 .73 545 15.01
Total 347 110.46 69.96 183.89 6.37
Gov'l
Wheat 78.82 198.73 47.04 324.58 17.98
Barley 69.85 43.39 33.93 147.16 20.45
Canola 2443 29.47 14.82 68.72 20.69
Outs 5.33 1.65 0.73 7.71 21.22
Total 178.42 273.23 90,53 548.17 18.98
System
Wheat 102.14 363.23 124.56 589.93 32.67
Barlcy X).19 56.58 43.46 190.22 26.44
Canola 31.55 38.42 18.98 88.95 26.78
Qats 9.97 3.40 1.66 15.03 41.37
Grand Total 233.84 461.62 188.67 884.13 30.61

Contied
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TABLE IV.7: con't INCREASED CAPACITY - TRANSPORT COSTS
(1982-1987), MILLIONS OF DOLLARS
Crop Year
and Alberta Sask. Manitoba Total Per
Cost Type 1 Tonne
[ 1984-1985
C.W.B.
Whecat 146.71 80.45 227.16 11.17
Barlcy - 247 36.61 39.07 4.63
Oauts 331 oel 0.87 4.79 16.96
Total 331 149.79 117.92 271.02 8.51
GOy
Wheat 86.40 205.16 49.55 341.11 16.77
Barley 7182 54.54 1908 145 44 17.24
Canola 19.72 23.2] 1216 55.19 19.34
Oals 4.11 0.7! 0.76 5.58 19.76
Total 182.05 283.71 81.54 54731 17.18
&&lcm
heat 124.06 439.07 151.65 714.78 35.15
Barlcy 103.10 78.35 64.02 245.47 29.10
Canola 28.30 33.49 17.47 79.26 27.77
Oats 8.80 1.62 1.96 12.37 43.82
Grand Total 264.25 552.54 235.09 1051.88 33.02
1985-1986
C.W.B.
Wheat - 122.57 94.15 216.72 12.90
Barley - 2.21 5.89 8.09 0.94
Oats 2.68 0.28 1.19 4.16 14.71
Total 2.68 125.07 101.23 22898 7.97
Gov't
Wheat 7512 213.86 63.78 350.76 20.89
Barley 83.38 74.29 45.84 208.52 24.18
Canola 24.69 33.16 18.15 76.00 24.39
Oals 411 1.33 1.27 6.71 23.71
Total 190.29 322.64 129.05 641.98 2234
%’slcm
‘heat 93.02 392.47 175.28 660.76 39.35
Barley 112.43 94.52 58.32 265.28 30.76
Canola 31.41 42.19 23.09 96.68 31.03
Oats 766 | 194 281 1241 | 4387
Grund Total 244.52 I 531.12 259.50 1035.14 I 36.01

...Continued



TABLE IV.7: con't INCRFASED CAPACITY - TRANSPORT COSNTS

(1982-1987) MILLIONS OF DOLLARS

Crop Ycar
and Albcrta Sask. Manitoba Total Per
Cost Type Tonne
1986-1987
C.W.B.
Wheat 205.74 84.62 290.36 12.46
Barlcy - 1.15 3.08 4.23 0.59
QOats 3.87 1.16 1.08 6.11 17.64
Total 31.87 208.08 88.79 30071 913
v‘
Wheat 134.20 34693 71.33 552.46 2371
Barley 108.32 S1.13 28.00 187 .45 26.31
Canola 2308 23.77 14.30 61.15 27.34
Oats 6.57 1.72 1.26 9.54 27.82
Total 27217 423.55 114.89 810.60 24.60
System
Wheat 166.28 633.98 173.36 973.62 41.78
Barley 134.23 63.36 34.70 232.28 32.60)
Canola 28.60) 29.46 17.72 75.77 3388
Oats 11.66 328 2.65 17.58 50.72
G rand Total 340.76 730.07 228.42 1299.26 3943
1987-1988
C.WB.
Wheat 51.52 80.23 131.78 7.86
Barley - 0.93 2.88 381 0.77
Oats 4.24 1.27 1.19 6.70 19.34
Toual 4.24 53.72 84.31 142.27 5.64
Gov’t
Wheat 83.53 263.12 59.37 406.01 24.22
Barley 63.69 40.52 23.28 127.50 2581
Canola 28.28 36.80 2018 86.27 26.6
Oats 6.34 1.66 1.21 9.22 26.59
Total 182.85 342.10 104.05 628.99 24 94
System
heat 105.48 375.83 155.18 636.49 37.97
Barley 80.43 51.61 29.40 160).99 32.60)
Canola 36.98 46.47 25.48 108.93 33.62
Oats 11.87 3.36 2.2 17.96 51.81
Grand Total 234.76 476.82 212.78 924.36 36.65
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V. THE C.W.B. PRICING PROPOSAL (PAY THi RAIT WAY)

A. Initial Results Before Adjustments (1982 - 1987)

The purpose of this scenario is to analyze the clfects of the Canadian Wheat Board Prop sal.
announced in Graun Matters in November 1985.21 11 was proposced that al! grain sold t¢ the C.W..
will be based on the transportation charge to Vancouver or the St. Lawrence, whichever is lowest.
Currently, Scaway charges for grain shipments through the St. Lawrence scaway system via Thunder
Bay are deducted from cach specific pool account and shared by all grain producers in western Canada
through sales pooling. Under the new proposal. producers shipping grain through the St. Lawrence
sciway would net bear any additional cost of these movements but would absorb a larger proportion
ol total grain transportation costs. Currently, poolaccounts are operated on the basis in store Thunder
Bay or Vancouver and appropriate producet freight rates are deducted from initial prices, as discusscd
i section LAY Under the new C.W.B. proposal West Coast ports would be the more logical location
tCthe majority of western Canadian grain exports. The new proposed policy would than result in the

West Coast freignt rate being deducted from initial payments.

1. Production Results (1982-1987)

Table V.1 exhibits initial crop production simulation results for the 1982 through 1987 crop
vears using St Lawrence/Vancouver pricing. Under the new C.W.B. proposal, total crop
prodv on as a pereentage of total estimated production (Table 1V.1) would decline between 0.49
(149 thousand tonnes) during the 1985-1986 crop year to 2.44 (893 thousand tonnes) during the
1982-1983 crop year. However, hidden in thesc figures is the fact that this declinc in crop
production only occurs in the provinces of Saskatchewan and Manitoba. Alberta crop production
would remain constant given that transportation costs are equivalent between the two pricing
alternatives, Thunder Bay/Vancouver and St. Lawrence/Vancouser. Overall total crop production

m western Canada under the new C.W.B. proposal would range between 27 and 36 million tonnes.

21 Canadian Wheat Board, Grain Matters, Winnipeg, Nov./Dec., 1985.
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TABLE V.1: SIMULATED INITIAL CROP PRODUCTION (1982-1987) —
('000 TONNES)
CROP YEAR
R
CROP 2R3 83 84 S 7
/84 /85 186 86/8 B8
ALBERTA
. v —
Barley 5932.4 4767.3 5285.8 52319 5479.3 3726.1
Wheat 5966.5 4344.4 5086.4 3344.3 S573.5 3597.5
Canola 981.9 1338.0 1162.4 11633 957.8 1251.2
] SASKATCHEWAN
Barlcy 29199 25814 | 30145 32566 | 23827 2054.9
Wheat 13757.3 10413 11542 9551.7 139816 9922.3
Canola 851.6 1442.9 12189 1387 5 880.42 1414.5
MANITOBA ] -
Barley 1987.4 1948.4 2038.0 20844 1435.7 1323.6
Wheat 3675.5 3209 3S87.Y 3727.1 3070.7 3506
Canola 4158 540.1 472.5 565.5 302.7 573.8
PRAIRIES
Total 36488 30584 33408 30412.6 34758.6 27014.5

2. Producer Surplus (1982 - 1987)

This decline in crop production during the simulated period results in a reduction in
producer welfare in the provinees of Saskatchewan and Manitoba (Table V.2). Tt was estimated
during the simulated period that producer surplus would decline between 0.89 and 33 pereent in
Manitoba and Saskatchewan, or by 21 million to 1.2 billion dollars. A comparison of Table V.3 10
Tanle V.2 identifics the major decline in producer welfare for all crops to be in the provincee of
Saskatchewan, amountea to approximately 7.2 to 409 million dollars over the simulated peniod.

M. nitoba producers would experience a decline in producer wclfare if the CW.B.
implemented their new pricing policy, by approximately 10 to 125 million dollars, during the crop
periods 1982 to 1987. ftis estimated that canola producers in the provinee of Manitoba would
benefit by 291 to 703 thousand dollars under the proposed change in pricing mecchanism by the

Canadian Wheat Boar . Under the W.G.T.A., transportation costs o producers of canola only
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reflect The West Coast raie, thus lcaving farm gate returns unaffected by the change in the proposcd

pricing mech

anism. In Manitoba, the cross price effects are positive and inelastic, reselting in a

Shift to the right of the canola supply tunction thereby increasing total producer welfare.

TABLE V.2: ESTIMA 1 ED PRODUCER WELFARE (1982-1987)

(000 DOLLARS)
CROP YEAR
ST. LAWRENCE/VANCOUVER PRICING
CROP 82/83 83/84 84/85 85/86 86/87 87/88
| ALBERTA
Batley | - o049 171298 [ 206631 199493 172811 63864
V/heat 29208 | 486184 | 435321 360467 158777 228827
Canola H 103222 § 22159 | 172149 187721 101474 190402
SASKATCHEWAN
Barley 186203 137337 | 178844 191621 90096 57736
Wheat 505443 | 754213 § 685218 | 604324 685187 384323
Canola 169565 § 379043 | 299662 ] 368302 129080 276479
MANITOBA
Baricy 71880 51699 66202 69553 35461 21102
Wheit 135030 | 211327 | 241615 | 295442 221561 .73292
Canola 37630 73124 60712 106240 41785 95027
PRAIRIES
Total londsdl | 2485821 | 2346355 | 2383163 | 1836233 | 1491052

3. Changes in Consumer Surplus (1982 - 1987)

With changes i regionsl prices o producers, the associated changes (o consumers, i.c.
vestock producers and [OTCIgn consumers, are measured. Table V.3 illustrates these changes in
consumer surplus on a provincial basis. Overall, consumers wouid benefit by approximately 30 to
40 melhon dollars given St Lawrence/Vancouser pricing unact the current freight rate policy. No
change would oceur to Alberta consumers given the same freight rate deduction between St
{ awrence and Thunder Bay Vancouver pricing. The largest impact was found 10 occur 10 Manit

barley and wheat consumers. in this provine. barley consumers would have experienced an increase

oba
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in consumer surplus of approximately 5.7 to 10.8 million dollars, and consumer weltare increases ol
11.9 10 18.9 million dolars in wheat. Over the simulated period, consumer surplus to Saskatchewan
wheat consumers would have increased by 8.5 to 14.6 million dollars if the price basing point was
changed from Thunder Bay to the St. Lawrence under the current freight rate policy. Consumer
welfare from barley purchases in Saskatchewan would also increase, by approximately 1.210 2.6

million dollars.

TABLE V.3: CHANGES IN CONSUMER SURPLUS (1982-1987)
(0% DOLLARS)
CROP YEAR
~1. LAWRENCE/VANCOUVER TO THUNDER BAY/VANCOUY V'R PRICING
CROP | 82783 83/84 84785 2386 L 8617 SI/88
SASKATCHEWAN ]
Barley 119065 | 167038 | 200804 [ 232211 [ 154603 | 131w
Wheat 8563.85 11707.66 | 14055.27 9490.98 14569.07 11264.73
MANITOBA
Barley 699560 | 724791 | 1070083 | sssoe2 [ 574275 | $75752
Wheat | 1293304 | 1193177 ] 1893654 | 15347.18 ]| 1467618 ] 1369829
PRAIRIES
Total Jo683.13 | 3255876 | 46360.68 | 3574989 | 3653403 ] 3200253

Neewerdre gains 1o the grains sector tnwestern Canada over the simulation period is
estimated Lo roximately 6 o 16 million collars if the € W.B. act was changed 1o include the
St. Lawrence as a price basing point. But the distribution of welfare changes vary between the
prairic provinces. In the Saskatchewan barley cconomy, net welfare would decrease -y
approximatcly 0.84 10 2.0 mitlion dollars from 1982 10 1987. Substantial increases in the
Saskatchewan wheat cconomy would oceur under the pricing change, of approximately 41076
million dollars. In the Manitoba wheat and barley cconomy, a transter of wealth was found to occu
from producers 1o CONSUMCETS CAUSINE & welfare gain to those sectors. fn fact net welfare gains n
wheat was estimated 1o be 5.8 10 7.6 million dollars Gver the simuiation period Net welfar gains to

the Manitoba barlcy industry were approximately 1.7 10 3.5 mithon dolfars.



4. Optimal Grain Shipping Patterns (1982-1987)

I'able V.4 presenes nitial results of the least cost minimization shipment patterns under St
L awrence/Vancouver pricing, with actual production and marketing conditions representing West
Coast capacity during the simulated period. It was found that under current market conditions,
approximately 32 1o 53 percent of grain shipments would flow through West Coast ports, while
Thunder Bay shipments cons e of 46 10 68 pereent of total shipments. Implementanion of an
entiro o 0 mlhon wnne capacity at Woso oast ports shows approvamaicly 13 10 81 pereent
more grain being cfticiently shipped through the Pacific Coast than under carrent production and

marketing conditions representing the West Coast restriction over the simulated period.



TABLE V.4: GRAIN FLOWS UNDER THE C.W.B. PROPOSAL
Millions of Tonnes , (1982-1987) 7
REGION WHEAT | BARLEY| CAN. I OATS | TOTAL I “
11.3 MILLION TONNE WEST COAST CONSTRAIN1 (1982-198)3).
WEST COAST
ALBERTA 0.73 5.03 0.98 - 6.74 5534
SASKATCHEWAN . 268 0.85 . 153 "3
MANITOBA - 0.62 0.42 : 104 19.08
TOTAL 073 8.33 225 | 11.30 3230
EAST COAST N
ALBERTA 5.24 : 0.20 5.44 44.60
SASKATCHEWAN 13.76 . - 0.07 1383 77.87
MANITOBA 3.68 0.66 - 0.07 .41 R0.9.
TOTAL 22.68 0.66 B K 23.68 61.70
11.7 MILLION TONNE WEST COAST CONSTRAINT (1983-1984).
WEST COAST
ALBERTA 1.25 187 1.34 0,40 6599
SASKATCHEWAN : 207 144 351 2513
MANITOBA 115 0.54 1.73 3407
TOTAL 1.25 7.13 332 11.70 40.70
EAST (. - -
ALBEK. - .10 . 0.23 L33 401
SASKATCHEWAN 10.37 . o | 1046 74.87
MANITORA 3.21 : 0.05 3.26 6533
TOTAL 16.68 [ o037 [ 170s 59.30
10 MILLION TONNE WEST COAST CONSTRAINT (1984-1985)
WEST COAST
ALBERTA 0.60 4.24 I 6.0 5623
SASKATCHEWAN - 2.30 1.22 3.52 220X
MANITOBA . : 0.47 0.47 801 |
TOTAL 0.60 6.54 275 10.00 31.59
EAST COAST
ALBERTA .48 . 0.19 4.67 43.77
SASKATCHEWAN 11.50 0.46 ood | 1200 77.32
MANITOBA 3.59 1.34 0.06 499 91.39
TOTAL 19.57 1.80 029 | 2160 6841

C onttied



TABLE V.4: con't. GRAIN FLOWS UNDER THE C.W.B. PROPOSAL

Millions of Tonnes ( 1982-1987)

REGION WHEAT I BARLEYI CAN. OATS | TOTAL %

12 MILLION TONNE WEST (,Qé?f CONSTRAINT (1985-1986).

WEST COAST

ALBERTA 0.45 417 1.16 - 5.78 64.73
SASKATCHEWAN - 3.00 139 - 439 31.49
MANITOBA - 1.26 0.57 - 1.83 31.88
TOTAL 0.45 8.43 312 - 12.00 41.94
FAST COANT

ALBERTA 3.00 - - 0.15 315 35.27
SASKATCHEWAN 9.49 - - 0.06 9.55 68.51
MANITOBA 373 0.11 - 0.07 3.91 68.12
TOTAL 16.22 0.11 - 0.28 16.61 58 06

15.7 MILLION TONNEW T COAST CONSTRAINT (1986-1987).

WEST COASNT

ALBVRTA 557 450 0.96 . 11.03 98.13
SASAATCHEWAN 084 ! 0.89 . 3.56 21.28
' MANITOBA : 072 0.39 : 111 22.89
[TOTAL 641 7.05 224 - 15.70 47.84
FAST COAST T

Al BERTA : . - 0.21 0.21 1.87
SASKATCHIN A 13.10 . : 0.07 1717 78.72
MANITOBA 367 - : 0.07 3.74 77.11
TOTAL 498 - 0.35 17.12 52.16

134 MILLI /N TONN= WES © COAST CONSTRAINT (1987-1988;.

WEST COAST k] |

ALBERTA 360 2.75 1.25 : 760 97.31
SASKATCHEWAN 171 1.51 1.41 . 4.03 95.0”
MANITOB\ : 0.64) 0.57 : 1.17 26,65
TOTAL 53] 4.86 3.36 - 13.30 53.45
FAST COAST

ALBERTA : . : 0.21 0.21 2.6
SASKATCHEWAN 817 - . 0.07 8.24 4.93
MANITOBA 315 - : 0.07 3.22 73.35
[TOTAL 11.32 - 0.35 11.67 46.55




~e

TABI '. V.5: GRAIN FLOWS WITH INCREASED CAPACITY
Millions o) 1onnes (1982-1987)
REGION wHEAT | BARLEY] CAN. | OATS | TOTAL “
1982-1983
WEST COAST
ALBERTA S97 5.03 0.98 11.9% 98306
SASKATCHEWAN 280 2.68 0.85 6.33 .46
MANITOBA . 1.28 0.42 1.70 31,19
TOTAL 8.77 8.99 225 20.00 S7.04
FAST COAST I
ALBERTA i 0.20 0.20 164
SASKATCHi AN 10.96 0.07 PLG3 01 54
MANITOB A 368 ; 0.07 375 OX.81
TOTAL 14.64 - 0.34 14.98 4282
1983-1984 P
WEST COAST !‘ l
ALBERTA 434 T PR 9.55 97.65
SASK \ I CHEWAN 521 203 R 8.72 62.37
MANITOBA } R 1.73 1467
L OTAL 988 713, %2 20.00 6957
FAST COAST
ALBERTA : 0.23 0.23 235
SASKATCH? 517 0.09 5.26 3763
MANITOB " 3.21 0.05 3.26 65 33
TOTAL N 8.38 0.37 8.75 way |
1984-1985 M
WEST COAST
ALBERTA S0 24 i1 10.49 9% )
SASKATCHEWAN S06 276 122 9.4 N
MANITOBA } i 0.47 47 Kol |
TOTAL 1015 & T 2.85 20.00 .43 ]
FAST COAST
ALBERTA - ‘a 0.19 0.19 1.7%
SASKATCHEWAN 644 0.4 648 415
MANITOBA 38 133 0.06 499 91
" 1OTAL 1003 |34 029 11.66 0317

( ontinaed
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TABLE V.8: con'« GRAIN FLOWS WITH INCRIASED CAPACITY
Millions of Tonnes (1982-1987)

RIUGION WHEAT | BARLEY ] CAN. { OATS I TOTAL “
19K5-1986 T o
WEST COAST
AlLBERTA 344 417 1.16 - 8.77 99.44
SASKATCHEWAN 185 300 1.39 0.04 9.28 66.57
MANITOBA 1.37 0.57 - 1.94 33.80
TOTAL 829 3.54 312 0.04 207 69.91
FAST COAST I
ALBERTA : . 0.15 0.15 .56,
SASKATCHEWAN 164 : : 0.02 4.60 33.43
MANITOBA | 373 - . 0.07 380 | 662 |
TOTAL 37 } ) 0.24 8.61 0]
1986- 1987 '

WEST COAST

ALBERTA 5.57 4.50 0.96 . 1o 63.13
SASKATCHEW AN 5.14 182 0.8¢ . 7.86 46.98
MANITOBA : 0 0.39 . 111 22.89
TOTAL  wn §e 2.24 - 000, 6094
FAST COAST

ALBERTA : : : 0.21 0.21 1.87
SASKATCHEWAN 8.80 : . 0.7 3.87 53.02
MANITOBA 3.67 . . 0.07 3.74 77.11
TOTAL 1247 . . 0.35 12.82 39.06
1987-1988

WEST COAST

“IBERTA 1L60) 2.75 1.0% . 7.60) 97.31
SASKATCHEW * N 831 1.51 | : 11.23 87.26
MANITOBA : 0.60 0 : 1.17 26.63
TOTAL 1ot 486 325 S 2000 79.78
FAST COAST [

ALBERTA - - - 0.21 0.21 2.69
SASKATCHEWAN 1.57 : : 0o 1o 12.74
MANITOBA 315 . i T B 73.35
TOTAL 472 . ~ T [ o7 20.22

‘N

. Shipping Costs (1982-1987)

Provincial gron shapping costs tor ihe simulated pert - und=r the two different capacity
comtraris L oarrent production and marketng conditions and a 20 million tonne corarraint) are

Hiustrated 1n Tables Voo and V.7, Tt was estimated that tota, gistic costs under St.



Lawrence/Vana ver pric could range from a low of 62294 nullion dollars (17.85/toanc) toa
high of 1.4 billion dollars (42.09/tonne) grven that actua! production and markcting conditions
represent "A ost Coast capacity. A companison of total system shipping costs under Thunder
Bay/Van »uver pricing 1o St. Lawrence “ ancouver pricing with current conditions representing
West Coast capacity results ina 0.63 (3.94 million dattars) o 099 (10 4 millton dollars) pereent
decrease in these costs. But, in terms of magni? duc, vhese costs could decrease by as much as 1193
mithon doliats, or by 0.92 pereent during the 1984 crop vear.

Prcduc i costs under St Lawrence Vancouver pricing with aciual production and matk
condions represe e West Coustoxpor . apae ange trom 150 "8 1o 274 5 nuthon dolla.
over the simulated penod. This esents approximately a 16 1o 18 pereent mcrease in producct
shipping ¢osts The largestimpact occurs in the province of Manitobs where producer shipping
costs for wheat are estimated to increase between 117 and 1% 4dmidhon dollars. Also barley
shipping costs to Manitoba producers would tnercane oy 1 the simulated period, by approximatcely
261 to 6.63 million dollars. In Saskatchewan this inerease in producer shipment costs {ot all pranns
is somewhat narrower than in N ntoba. In tact, wheat shipping costs are estimatad toncrease
between 8.7 10 1403 1 on dollass, and barley freight costs by 1.0 1o > ovmuthiond s over the
simulated peniod.

Given the least cost shipment patterns discussed previously, the iederal Government
_ommitment amounts (o approvimately 549.81 10 798 mitlion dollars on all grain shapments duting
the simulated peniod. The majonty of these costs oceutrs on Saskatchewan wheat and Alberta batley
shipments. Overall, this ¢ rament commitmeant would decrease by approximately 38310 563
million dollars during through 1987 crop years.

Under St Lawren couver pricing with current production and marketing condihions
representing West Coast capacity, resulis in the C.W.B paying approximatcly 20638 ($10.631onnc
10 448.37 (5 14.92jtonne) million Gollars on all grain shipments, During the simulated peniod the
change 1in C.W.B. shipping costs over the bascline seenario represents a dechne of approximately 7
(31.10 million doflarsy o 11 (33.48 mullion dollars) pereent But C.W.EB. costs on all pran
shipments declined during the 1984- 198S crop year by 48.9 million dollars - ihis decrease in € WH
shipping costs is related notonly to producers paying a larger proportion of total transpe rtation

charges but also 1o less grain being shipped under the new pricing proposal. [n summary,



introduction of the new C.W.B. proposal results in a shift in marketing costs from the C.W.B. 10

producers a..d at the ~ame time allows the Ge

rnment commitment on all grain shipments to

dechine.
TARLF A6 GRAIN SHIPPING COSTS (1982-1987)
MILLIONS OF DOLLARS
ST. LAWRENCE/VANCOUVER PRICING
Crop Year
and Albcrta Sask. M aitoba Total Per
o Pape Tonne
b CURREFNT CONDITIONS AS WEST € DAST CAPACITY
l; TI9R2- 1983 ]
" Pioduecr
P Wheat IR} 74.11 25.91 128.05 5.51
, Bar oy EERY 14.10 9.4X) 47.40 528
(G 4.76 4.41 293 12.0M S5.38
Oal 096 0.3% 047 1.79 5.34
! “otal 5808 9297 38.31 1494).23 545
. CWB
Wheal 104.72 25377 57.27 415.75 17.77
Barley - - 13.37 13.37 1.49
Oats 242 0.69 (.48 3.60 10.75
[ ol 107.15 254.45 7112 432.72 12.30
System
Whea 13365 32787 8318 544.71 2328
Brrter 243} 1410 22.36 .77 6.76
ookt 1.76 3.41 293 12.09 5.38
Oats 3.39 1.04 0.95 538 16.09
Grand
Totust 16610 347.42 109.42 62294 17.85

LConttnuoed



TABLE V.6: con 't GRAIN SHIPPING COSTS (1982-1987)
MILLIONS OF DOLIARS
ST. LAWRENCE/VANCOUVER PRICING

Crop Ycur

and Alberta Sask. Manitoba Totat Per
Cost Type ) Tonne

CURRENT CONDITIONS AS WEST COAST CAPACITY.

19831984
vroduccer
Wheat 23.32 67.86 24.68 115.86 06.46
Barley 20.34 13.04 918 42.57 s a7
Canola 7.12 K.90 .15 20023 HUR)
Qats 1.18 (.55 0.39 212 SR
Total 51.96 )42 RLE 180).78 6. 30
C.W B
Whe .t 62.26 194.92 S1.86 309,04 17.23
Barlcy - - - :
Oats 347 1.19 .54 5.20 14.31
Toual 65.73 196.12 52.39 31424 10,98
Gov't
Wheat N).50 19117 46.43 2K 18.30
Barley 69.85 42.89 32.72 145,46 20,40
Canola 24.43 26 49 14.80 R 72 20.649
Oats 5.33 1.47 0.73 7.54 20.75
Total 190.10 265.03 94.68 549 81 14
System
Wheat 176.08 453.96 122,96 753.00 41.99
Barley X). 19 55.93 41. 188.02 26.38
Canola 31.585 38.45 18.95 B89~ 26.78
Oats 9.97 3.2 1.66 148> 40.88
Gran' T
Total 307.78 551.56 185.48 1044 .83 36.41

Contttined
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[ TIABLE V.6: con f GRAIN SHIPPING COSTS (1982-1987) T
MILLIOINS ( OLILARS
~ ST.LAWRENC' VANCOUVER PRICING
Crop Yo
and Alberty Sask. Manitoba Toal Per
- cost’Ivpe Tonnce
rj CURRENT CONDITIONS AS Wi'ZST COAST CAPACITY.
[ 19841985
Prodwccer
Wheil 317.66 100).50) 40.19 178.34 834
Barloy 3128 23.56 1497 69.81 8.38
Canola RO8 100,14 S29 24.06 843
Ouls 1.37 0.34 0.63 2.34 8.27
[ ot ) 13459 61.07 27455 8.69
CWHB
Wheat 105.88 231935 59.99 002 20.09
Barley - 11.01 27.69 870 4.64
Oals » 3.31 .57 0.57 4.45 15.77
Tord [ wonw 25093 RR.23 14837 14.19
Gy
Wheat 105.04 03,76 W 357.42 17.72
Barley 71.82 52.16 142.09 17.05
Canola 1972 23.34 55.17 19.33
| Oats 4.11 0).66 ) 5.54 19.61
Total 200.69 27992 79.64) S60.21 1773
S cIn
Wheat 248.58 543.61 148.79 940.93% 46.64
Barley 103.10) 86.73 ol).77 250.59 30.06
anola 28.30 3353 17.41 79.24 27.77
L [GRLI 8.8t} 1.57 1.96 12.33 43.65
Grand
L Total ARS.77 €65.44 228.92 1283.13 30.62

L Contuie:d
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TABLE V.6: con 1 GoAIN SHIPPING COSTS (1982-1987)
MILLIONS OF DOLLARS
ST. LAWRENCE/VANCOUVER PRICING
Crop Yuar
and Albdita Sask. Manitoba Total Per
Cost Type Tonne
CURRENT CONDITIONS AS WEST COAST CAPACITY.
1985-1986
Produccer
Wheat 19.90 64,92 32.54 11738 T~
RBarley 24.06 2007 11.99 S6.11 6.57
Coantorba (.72 LR | 4.94 2069 6.64
t Oats .87 . 0.65 1.9 670
[ Totl KR 94.39 s0.12 196.05 6.87
CWB
Wheat 78 R4 22834 77.90 385.08 2311
Barley - 2.98 298 0.35
Oats 268 084 0.8 441 1559
[ Total 81.53 22919 81.77 392.48 1375
Govil
Wheat %7.26 204.70 63.18 355.13 21.3]
Barley I 3838 73.70 42.39 204.47 2192
Canoly Y2469 33.18 18.14 76.01 24.39
Ouls | 4.11 1.06 1.27 6.45 22.78
Total 204.43 312.64 12497 (42 015 22.50
System
Wheat 186.00 497.96 173.61 8S7 S, S1.46
Barly 112.43 93.77 57.36 26350 W0 84
Canuia 31.41 4222 23.08 a6 70 31.03
Oats 7.66 228 2.81 1275 45.07
[ Grand
Total 337 50 636.22 256.86 1236058 4312 J

ontiicd
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TABLE V.6: con't GRAIN SHIPPING COSTS (1982-1987)
MILLIONS OF DOLLARS
ST. lAWRl‘INCI‘Z/VANC()ﬁUVI‘ZR I'RICING B _
— Crop Ycar
and Alberta Sask. Manit. 4 Toal Pt
Cost l_\Ln ) Ton ]
CURRENT CONDITIONS AS WEST COAST CAPACITY. |
]
1986- 1987 '
Producer
Wheat 32.08 9Ss.34 31.9 159.32
Birley 25.00 12.07 6.22 44.20
Canala S8 S.6Y 341 1462 4
Cals 1.21 0.46 0.587 2.24__ 0 36
Total 63.72 113.56 42.10 22038 6.73
C.W.B.
Wheal 284.17 68.97 353.14 15.23
Barlev - - - -
Oats 3187 1.09 0.82 579 16.7¢
foral 387 285.26 69.79 35893 10.96
Gov'y
Wheat 134.20 33893 70.51 543.64 23.45
Barley 108.32 50.49 26.03 184.84 26.22
Canola 23.08 23.79 14.27 61.14 27.34
Oats 6.57 1.48 1.26 9.30 26.84
Total 27217 414.68 112.07 798.92 24.40
System
WwWheat 166.28 7144 171.38 1056.11 45.56
tsarley 134.23 62.56 32.25 229.04 3249
Canola 28.00) 2948 17.69 75.76 33.88
Qals 11.66 303 2.65 17.33 49.99
Grand
Total L 340.76 813.50 22397 1378.23 42.09

Continuea

An increane in West Coast capacity 1o 20 million tonnes under St Lawrence/Vancouver

pricing results in total shipment costs for all grains anging from 455.22 million to 1.3 billion

dollars 01 $12.08 tonne 1o $39.43 1onne (Table V.7). This increasce in West Coast capacity under St

Lawrenee, Viencouver pricing would “esult in a further decline in marketing costs to the total system



TABLE V.6: con'1 GRAIN SHIPPING COSTS (1982-1987)

MILLIONS OF DOLLARS

ST. LAWRENCE/VANCOUVER PRICING

Crop Ycear
and
Cost Type

l B
Albcrta
|

Sask. Manituba Total Per
L Tonne

CE_BRENT CONDITIONS AS WEST COAST CAPACITY.

1987-1988

Producer

Wheat 2195 72.21 29.05 123.21 7.39
Barley 16.74 10.47 5.57 32.78 6.75
Canola 7.69 9.68 5.29 22.66 6.99
Oats 1.29 0.49 0.60) 238 6 RS
ot 47.67 9285 40.51 181.02 724
C.WB.

Wheat 19475 65.28 26003 15.00
Barley - - - . -

Oats ] 424 1.20 0.91 6.35 18.32
Total 1 424 195.95 66.19 200 R 1063 |
Govt

Wheat 83.53 23230 58.44 37427 22.45
Barley 63.69 39.87 21.21 124.77 25.69
Canola 29.28 36.83 20.15 86.20 26.63
Oats 6.35 1.43 1.21 8.99 2593
Total 182.85 210.42 101.02 594.29 2373
System

Wheat 105.4% 499.26 15277 757.51 4544
Barley 80.43 50.34 26.78 157.55 32.44
Canola 36.98 46.50 25.44 108.92 13.62
Outs 11.87 312 2.72 1771 51.10
Grand

Total 234.76 599.22 207.72 1041.69 4159 |

of approximatcly 90.15 to 243.06 million dollars. This suggests that the current production and

Nt

marketing conditions at West Coust ports costs western Canadian grain producers an extra 16772

million to O.1 billion dollars or $2.66 to $4.87 per tonne under St Lawrenee/Vancouver pricing.

Producer costs remain constant between the two constraint levels under St

Lawrence/Vancouver pricing, The impacts to producers, theretore, woule e s previously

dis-ussed under current production and marketing conditions representing West Coast capaaty.
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Relaxing the West Coast shipment constraint to 20 million tonnes results in CW.B.

shipping costs for all grains declining by a further 124.11 10 147.66 million dollars. The majority of

this decline is estimated to occur for wheat in Saskatchewan, and barley in Manitoba. Producer

costs of transportation would, therefore, reflect the dircction of grain shipments.

TABLE V.7: SHIPMENT COSTS - MAXIMUM CAPACITY
(1982-1987) MILLIONS OF DOLLARS
ST. LAWRENCE/VANCOUVER PRICING
Crop Ycar
and Alberta Sask. Manitoba Total Per
Cost Type Tonnc
1982-1983
C.W.B.
Wheat - 200.27 57.27 257.54 101
Barley - - - - -
Oats 242 ] 069 0.48 30 | 107s
Total 242 [ 20096 57.75 26113 | 7.48
System
heat 28.93 27438 83.18 386.49 16.52
Barlcy 24.31 14.10 9.00 47.40 5.28
Canola 4.76 441 2.93 12.09 5.38
Oats 339 1.04 oos | s38 ]| iew
Grand Total 61.38 29393 | 9606 | 45136 12.93
1983-1984 T
C.W.B,
Whcat - 93.34 51.86 145.20 8.10
Barley - - . . -
Oats 3.47 1.19 0.54 s20 ] 14
Total 3.47 94.54 52.39 150.40 | 524
Gov't
Wheat 78.82 197.46 46.43 32271 18.00
Barley 69.85 42.89 3272 145 %o 20.40
Canola 24.43 29.49 14.80 68.72 20.69
Oats 5.33 147 | o073 ] 154 | 2075
Total 178.42 27132 | 9468 | saaa2 [ 1897
System
hcat 102.14 358.66 12296 S83.77 32.56
Barley 90.19 55.93 41.90 188 02 2638
Canola 31.55 3845 1895 88.95 26.78
Oats 9.97 322 1.66 1485 | 4088
Grand Total 233.84 45627 | 18548 I 87559 ] 3052

LLContinued
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B TABLE V.7: con't SHIPMENT COSTS - MAXIMUM CAPACITY
(1982-1987) MILLIONS OF DOLLARS
ST. LAWRENCE/VANCOUVER PRICING
Crop Ycar '
and Alberta Sask. Manitoba Total Per
Cost Type | Tonne
1984-1985 I T
C.W.B.
Wheat - 130.10 59.99 190.09 9.42
Barley - - 27.69 27.69 332
Oats 331 057 0.57 4.45 15.77
Total 331 | 13067 88.25 22223 703
Gov't
Wheat 86.40 203.67 48.62 338.69 16.79
Barlcy 71.82 53.96 18.11 143.89 17.26
Canola 19.72 2334 12.12 55.17 19.33
Oats 411 | 066 0.76 5.54 19.61
Total 182.05 281.64 79.60 543.29 17.20
System
Wheat 124.06 434.27 148.79 707.12 35.05
Barley 103.10 77.53 60.77 241.39 28.96
Canola 28.30 3353 17.41 79.24 21.77
Oats 8.80 1.57 196 | 1233 43.65
Grand Total 26425 | 546.90 228.92 1040.07 32.92
1985-1986
C.W.B.
Wheat - 108.98 77.90 186.88 11.21
Barley - - - - -
Oats 2.68 0.84 0.89 4.41 15.59
Total 2.68 109.82 78.78 191.29 6.70
Gov't
Wheat 73.12 212.20 63.18 348.49 20.91
Barlcy 88.38 73.70 44.05 206.13 24.12
Canola 24.69 3318 18.14 76.01 24.39
Oats 4.11 1.06 1.27 6.45 22.78
Total 190.29 320.15 126.64 637.07 22.32
System
Wheat 93.02 386.10 173.61 652.72 39.16
Barley 112.43 93.77 56.04 262.24 30.68
Canola 31.41 42.22 23.08 96.70 31.03
Oats 766 | 228 281 | 1275 45.M7
Grand Total 24452 | 524.36 25553 | 1024.42 35.90

...Continucd



TABLE V.7: con't SHIPMENT COSTS - MAXIMUM CAPACITY

(1982-1987) MILLIONS OF DOLLARS

ST. LAWRENCE/VANCOUVER PRICING

N—

6. Cost Savings (1982-1987)

Crop Ycar
and Alberta Sask. Manitoba Total Per
Cost Type Tonne
1986-1987 I
C.W.B.
Wheat - 187.69 68.97 256.66 11.07
Barley - - - - -
Oats 3.87 1.09 0.82 579 16,76
Total 1.87 18878 9.79 | 26244 801
Gov't
Wheat 134.20 345.26 70.51 549.98 2373
Barlcy 108.32 50.49 26.03 184.84 2622
Canola 23.08 23.79 14.27 61.14 27.34
Oats 6.57 148 | 126 ] 930 26.84
Total 272.17 2101 | 11207 | 80526 24.59
System
Wheat 166.28 628.29 171.38 965.95 4167
Barley 134.23 62.56 32.25 229.04 32.49
Canola 28.60 29.48 17.69 75.76 33.88
Oats 11.66 3.03 265 | 1733 49.99
Grand Total 3:0.76 72335 | 22397 1288.08 3933
1987-1988 T
Wheat . 3633 65.28 101.61 6.11
Barley - - - - -
Oats 4.24 1.20 0.91 6.35 18.32
Total 4.24 37.53 66.19 107.96 432
Gov't
Wheat 83.53 261.89 58.44 403.86 2429
Barley 63.69 39.87 21.21 124.77 25.69
" Canola 29.28 36.83 20.15 86.26 26.63
Oats 6.35 1.43 1.21 899 | 2593
Total 182.85 340.02 101.02 623.89 24.95
System
Wheat 105.48 370.08 152.77 628.33 37.79
Barley 80.43 5034 26.78 157.55 32.44
Canola 36.98 46.50 25.44 108.92 33.62
Oats ns | 32 | 212 | umn 51.10
Grand Total 2476 | 47005 | 20072 | 9ns 3650 |

Under the current Western Grain Transportation Act, charging all grain producers the

Vancouver freight rate does not, in fact, reduce Thunder Bay marketing costs unless the grain

NO
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actually is moved through the West Coast ports. Also, increasing freight rates to all producers
shipping to Thunder Bay by the Vancouver freight rate reduces the initial price of grain but docs
not reduce the additional costs incurred by the specific pool accounts. Therefore, the difference
between the deducted freight rate and the actual rate would enter into pool accounts as a cost
savings (revenuc). Table V.8 and V 9 illustrate the level of these cost savings on a provincial basis
during the simulated period.

Cost comparisons were used 10 determince the level of cost savings.22 These comparisons

consisted of the following:

A-1. Comparison of St. Lawrence/Vancouver pricing to Thunder Bay/Vancouver
pricing with actual production and marketing conditions representing West
Coast capacity.

A-2. Comparison of St. Lawrence/Vancouver pricing with a 20 million tonne
constraint at West Coast ports to Thunder Bay/Vancouver pricing with
uctual production and marketing conditions representing West Coast
capacity.

Cost savings associated with the previous grain shipment comparisons suggest increascs in
inizial prices. Under cost scenario A-1 this increase would be $1.02/tonne to $1.81/tonne for wheat,
and $0.60/tonne 10 S1.45/tonne for barley over the simulated period. Initial prices would increasc
hy $5.62/tonne to $12.47/tonne for wheat and $0.60/tonnc to $2.77/tonne for barley under the A-2

cost comparison.

22 It was determined by Stickland K. (1985) that the new C.W.B. pricing proposal would result in a $2
- $3/tonne drop in barley prices for Manitoba. Alberta ans Saskatchewan locations west of "Scott”
midpoint would enjoy a rise of $1.90/tonne in barley prices. Points in Eastern and Central
saskatchewan would 'see up to $1.77/tonne drop in barley prices. These estimates are based on a 50:50
split i castiwest shipging({)aucms. Kraft D. (1986), on the other hand, suggests that prices will drop
across the prairies by $1.90/tonne. The net loss of income to Manitoba is $10.4 million while
saskatchewan farmers would receive about as much as they paid in added freight rates. Lerohl M.L.
(1987) found an increase in prices amounting to $1 - $2/tonne as a result of the realignment of rail
rates. This is based on a 60:40 split between the Lakehead and West Coast grain exports. Previous
rescarch under the C.W.B. pricing proposal has not dealt with any production response changes over
tme.
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TABLE V.8: COST SAVINGS SCENARIO A-1 (1982-1987)
Millions of Dollars
PROVINCE WHEAT BARLEY OATS TOTAL
1982-1983
Alber:a - - .
Per Tonne - -

Saskatchewan 10.12 1.1 0.51 11.29
Per Tonne 0.74 0.42 0.76 0.65
Manitoba 13.67 5.92 0.23 19.81
Per Tonne 3 4.64 3.52 RS2

Total 23.79 7.03 0.28 31.10
Per Tonne 1.02 0.78 0.85 0.89
1983-1984

Alberta 1.37 - - 1.37
Per Tonne 0.31 - 0.14

Saskatchewan 13.25 1.34 0.07 14.66
Pcer Tonne 1.28 0.65 0.76 1.05
Manitoba 12.77 4.61 0.19 17 56
Per Tonne 3.98 3.86 3.72 3.52

Total 27.39 5.95 0.26 33.59
Per Tonnc 1.53 0.83 0.70 1.17
1984-198S

Alberta - - -
Pcr Tonne - -

Saskatchewan 16.03 3.16 0.04 19.22
Per Tonne 1.39 1.14 0.99 1.24
Manitoba 20.46 8.92 0.30 29.67
Per Tonne 5.70 6.67 5.28 5.44

Total 36.49 12.08 0.34 48.90
Per Tonnc 1.81 1.45 1.18 1.55

LContunied



TABLE V.8: con't COST SAVINGS SCENARIO A-1 (1982-1987)

Millions of Dollars
— v —
1985-1986
Albcrta - - -
Pcr Tonnc - - .
Saskatchewan 11.70 2.21 0.06 13.96
Pcr Tonne 1.23 0.74 0.99 1.00
Manitoba 16.25 8.01 0.31 24.57
Per Tonne 4.36 5.83 4.12 4.28
Total 27.95 10.22 0.36 38.53
Per Tonne 1.68 1.20 1.29 1.35
1986-1987
Alberta - - - -
Per Ton i - - -
Saskatchewan 18.12 1.15 0.07 19.36
Pcr Tonne 1.30 0.63 0.94 1.16
Manitoba 15.65 3.08 0.26 18.99
Per lTonne 4.26 4.30 4.00 392
Total 33.77 4.23 0.33 38.33
Per Tonne 1.46 0.60 0.94 1.17
1987-1988
Albcerta - - . .
Per Tonne - - - -
Saskatchewan 14.36 0.93 0.07 15.36
Per Tonne 1.45 0.61 1.00 1.19
Mainitoba 14.95 2.88 0.29 18.12
Per Tonne 4.75 4.77 4.35 4.12
Total 29.31 381 0.35 33.48
Per Tonne 1.76 0.78 1.02 1.33

89
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TABLE V.9: COST SAVINGS SCENARIO A-2 (1982-1987)
Millions of Dollars
PROVINCE WHEAT BARLEY OATS ! TOTAL
1982-1983
Alberta 104.72 - 104.72
Pcr Tonne 17.55 - R.60
Saskatchcewan 63.62 1.11 0.05 64.78
Pcr Tonne 4.62 0.42 0.76 n
Manitoba 13.67 19.28 0.23 3118
Per Tonne 372 S.11 R 6.11
Total 182.00 20.40 0.28 202.69
Per Tonne 778 | on 0.85 580
1983-1984 I
Alberta 63.63 - - 63.63
Per Tonne 14.65 6.51
Saskatchewan 114.84 1.34 0.07 116.24
Per Tonne 11.06 0.65 0.76 8.32
Manitoba 12.77 461 0.19 17.57
Per Tonne 398 3.86 372 152
Total 191.23 5.0 0.26 197.43
Per Tonne 10.66 0.83 0.70 "
1984-198S
Alberta 105.88 - 105.88
Per Tonne 20.82 - 992
Saskatchcwan 125.28 14.17 0.04 139.49
Per Tonnc 10.89 5.13 0.99 899
Manitoba 20.46 8.92 0.30 29.67
Per Tonne 5.70 6.67 5.28 5.44
Total 251.62 23.09 .34 275.04
Per Tonne 12.47 2.77 1.18 8.69

Contined



TABLE V.9: con't COST SAVINGS SCENARIO A-2 (1982-1987)

Millions of Dollars
1985-1986
Alberta 78.84 - - 78.84
Per Tonne 22.89 - - 8.83
Saskatchewan 6-..81 2.2 0.06 67.007
Per Tonne 6.83 0."4 .99 4.81
Manitoba 15.36 e 0.31 26.66
Per Tonne 4.12 4.12 4.64
Total 159.00) 132! . 0.37 !
Per Tonne 9.54 1.55 ] 1.29 I o
1986-1987
Alberta - - -
Pcr Tonne - - -
Saskatchewan 114.61 1.15 0.07 11S.R8?
Per Tonnce 822 0.63 0.94 6.93
Manitoba 15.65 3.08 0.26 18.99
Per Tonne 4.26 4.30 4.00 3.92
Total 130.26 4.23 0.33 134.81
Pcr Tonne 562 0.60) 0.94 411
1987-19:%

Albcrta - .
Per Tonne - -
Saskatchewan 85.90 0.93 0.07 86.90
Per Tonne 8.70 0.61 1.00 6.75
Minitoba 14.95 2.88 0.29 18.12

Per Tonne 4.75 4.77 4.35 4.12
Total 100.85 3.81 0.35 105.02
Pc¢r Tonne 6.07 0.78 1.02 4.19

B. Policy Adjustments

1. Adjusted Production (1982-1987)

91

Since the C.W.B. policy is 1o pool prices at both St. Lawrence and Vancouver, this results in

initial prices being adjusted for both wheat and barley by the amount of these cost savings. Itis



assumed that the C.W.B. could calculate these cost savings before initial prices are announced
prior 1o seeding decisions. This increasc in initial payments would not only vary according to
transport rates and volumes but by shipment patterns. Therefore, an augmentied run was made 1o
determine the effects of this increase on wheat, barley, and canola production, returns, and
shipping patterns.

These cost savings are inserted back into the sub regional supply functions, through changes
in wheat and barley prices under cach cost scenario, to determine new levels of crop production
wis estimated under cost scenario A-1 that total gramm production over the simulated penod would
vary between 26 and 35 million tonnes (Figure V.1 through V.3). This represents approximaicely o

1.3 10 2.06 million tonne decline in grain production over the baseline scenario.

~

[~ TN
| 00F Sawar 8w ,
(ARl !

Lo oos

Figure V.1: Adjusted Wheat Production Under Cost Scenario A-1

In Alberta it was found that crop production would increase marginally given the savings
found in scenario A-1. The production simulation sub model estimates the range in this increase n
barley, wheat, and canola production to be: 6.93 10 49.9 thousand tonnes for barley, 3523 t051.%?
thousand tonnes for wheat, and (.54 to 2.77 thousand tonnes for canola. Saskatchewan barley
producers are cstimated to experience a 2.46 10 734.7 thousand tonne decline in production over
the simulated period. Also, canola production within the province of Saskatchewan would dechne
margina'ly, by 1.16 t0 36.47 thousand tonncs. Saskatchewan under cost scenario A-1 s estimated to
produce more wheat, given a price policy change, approximatcly 8.29 1o 27.39 thousand tonnces.
The largest impact on production is found in the province of Manitoba, where barley production
would decline by approximatcly 37.16 10 51.95 thousand tonncs, and wheat production could

decrease by as much as 18.64 10 47.21 thousand tonncs. Canola production in Manitoba, on the



other hand, 1s estimated 1o increase by (.42 to 1.09 thousand tonncs during the simulated period

with calculated savings in scenario A-1. During the 1984-1985 crop year it is estimated that

Mamitoba canola production would decrease by 1.29 thousand tonnes.
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Figure V.2: Adjusted Barley Production - Cost Scenario A-1
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Given the cost savings found under cost scenadio A-2, wotal grain production over the
simulated pe riod was estimated to vary between 26 and 35 mullion tonnes (Figures V.4 o Vo) This
represents approximately a 3.9 (1.3 million toances) to 6 (1.7 million tonnes) pereent decreise ove
bascline grain production levels. On a aggregate basis, production results are similar under both
cost scenarios. But the provincial production impacts given a grain price policy change varnes

between both cost seenarios, A-1 and A-2.
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Figure V.4: Adjusted Wheat Production Under Cost Scenario A-2

In fact, it is estimated that barley production, with cost savings in scenano A-2, would have
increased in Alberta between 0.04 (1.93 thousand tonnes) and 1.32 (78 42 thousand tonnces)
pereent, if the C.W.B. had implemented their pricing proposal during the 1982 through 1987 crop
years. During the 1983 and 1987 crop years barley produced in Alberta declined by 284 and 28,75
thousand tonnes respectively. Major impacts to Alberta wheat production would oceur duning the
simulated period under St. Lawrence/Vancouver pricing with cost savings estimated in seenarnio
A-2, anproximately 125.48 to 354.02 thousand tonnces. During the same period, total Alberta canola
production would also increase, by approximately 0.60 (S 74 thousand tonnces) 1o 217 (29.10
thousand tonnces) pereent.

In Saskatchewan, over the simulated period, wheat production is expected 1o ncrease
between 73.62 and 426.88 thousand tonnes. Barley and canola production in Saskatchewan, on the
other hand, would decline. This decrease is estimated 1o range between 92.19 and 775.74 thousand

tonnes for barley, and 16.5 and 54.03 thousand tonnes for canola. Wheat production in Manitoba,
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Figure V.S: Adjusted Barley Production - Cost Scenario A 2

when compared to the baseline seenario, is estimated to increase by 19.38 and 104.74 thousand
tonnes during the simalated period. Barley production over the the same time frame is expected to
decline by 16,95 10 48.42 thousand tonnes. Canola production, because of a price policy change and
estimated costsavings under cost scenario A-2, would increase by 3.96 (o 15.81 thousand tonnes
rom 1982 to 1987, Durning the 1986 crop year, canola production decreased by 1.5 thousand tonnes

with A-2 savings.
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Figure 1V.60: Adjusted Canola Production - Cost Scenario A-2



2. Adjusted Producer Surplus (1982 - 1987)

Table V10 illustrates provincial producer surplus levels following production adjustments
(current West Coast capacity levels) under cost scenario A-1. The resalts indicate that estimated
producer surplus would vary between 1.52 and 2.58 billion dollars for all grain commaoditics. This
represer . approximately a 1 to 4 pereentincrease in wellare to grain producers in western Canada
when compared 10 bascline producer surplus levels during 1983 and 1986 crop years Over the
remaining crop years producer surplus would decrease between 1and 4 pereent.

Whecat and barley producers in Alberta through the new C.W.B. pricing mechanism, given
cost savings estimated under seenario A-1, would receive increases in net teturns reflecting
locational advantage to West Coast ports. Depending upon marketing and production conditions
during anv .- op year over the simulated period, Alberta’s primary barley producers would recene
an increase in nct returns between 1.2 and 5.27 million dollars as opposed to a S.85 1o 8.17 milhion
dollar increase in wheat returns. Canola returns in Alberta would decrease by a marginal 0.06 10
.25 pereent.

Saskatchewan barley producers because of the new C.W.B. pricing alternative and estunated
cost savings under scenario A-1 would receive changes in net retrns to a maximum of 6-44
thousand dolfars and decreases « y a5 much as 945 thousand dollars. This change in producer
surplus would result because of the elastic barley supply function in Saskatchewan. With the
increase in initial prices to wheat producers offsetting the increasc in transportation charges, net
returns would increase between 16.3 to 96.3 million dollars in Saskatchewan. Also, canola returns
would increase between 837 thousand dollars to 7.8 million dollars during the simulated period
with calculated cost savings determined in scenario A-1.

Net returns 10 canola produccrs located in Manitoba would increase because of the change
in grain pricing, along with actual production and markcting conditions representing West Coast
capacity. This increase would range from 31 to 366 thousand dollars over the simulated period.
During 1984 and 1987 canola returns decreased by 92 and 98 thousand dollars. Further, net returns
10 Manitoba whcat and barley producers would decline under St. Lawrence/Vancouver pricing with
estimated cost savings in scenario A-1. The spread in these decreases range from 3.07 to 7.8 milhon

dollars from wheat sales and 2.8 10 5.31 million dollars for barley producers.



TARBLE V.10: PRODUC SR SURPLUS - COST SCENARIO A-1 (1982 - 1987)

(000 DOLLARS)
CROP YEAR
CROP | #283 | suea | sams ] 85m6 j 86/87 ! 87788
ALBERTA
Barlcy 260469 173705 | 211904 202678 174082 | 65324
Wheal 527282 | 493864 | 443498 366890 364629 234644
Carola 103222 | 22140 | 171726 187559 101333 189994
SASKATCHEWAN
Barlcy 189023 140005 | 183961 196201 91676 59247
Wheat 970442 | 821311 | 789068 629926 762138 405700
Canola 169565 | 379955 | 300514 369848 129758 276936
MANITOBA -
Barley 72973 52692 68159 | 71206 36053 21699
Wheat 252317 | 214358 | 245186 298998 224310 176586
Canola 37630 72534 60137 105801 41525 94537
PRAIRIES
Total 2583423 || 2570194 I 2474153 2429107J 1647154 I 1524667

Adjusting wheat and bariey initial prices by the cost savings with current West Coast capacity
levels under scenario A-2, gives rise to new producer surplus levels, shown in Table V.11. Overall,
undcr the new cost savings, producer welfare from grain sales would range from 1.56 to 2.73 bitlion
dollars over the simulated period. Producer welfare to grain producers, given the cost savings under
scenario A-2, would increase a further 2.27 to 13.3 percent over producer welfare measures under
the scenario with A-1 cost savings.

Higher cost savings under scenario A-2 results in larger provincial impacts. In Alberta, nct
returns (o producers from wheat sales would increase between 5.54 to 13.25 percent, whereas,
barley returns would increase by G.51 to 5.41 percent, when compared to baseline producer welfare
measures. Canola returns would continue to decline, 1.32 to 3.81 percent.

Saskatchewan wheat producers’ calculated cost savings in scenario A-2 indicate an increasc
in nct returns over baseline levels by approximately 9.03 to 23.96 percent. The increase in canola
returns in Saskatchewan is marginal, approximately 0.003 to 5.64 percent. Barley returns to
Saskatchewan producers would decrease by 0.28 10 2.66 percent over the magnitudes found in the

bascline scenario.
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Wheat producers located in Manitoba are estimated to expericnce an increase in net returns
by 1.7 t0 6.99 percent. Barley returns to Manitoba producers remain similar to those decreases
found under scenario A-1, 2.33 to 11.5 percent. Over the simulated period Manitol a canola
producers could have experienced a decrcase amounting 10 2.32 percent in returns and an increise
of 0.98 percent, if the C.W.B. had implemented their new proposal and cost savings were equivalent

to those undcr scenano A-2.

TABLE V.11: PRODUCER SURPLUS - COST SCENARIO A-2 (1982 - 1987)
(000 DOLLARS)
i CROP YEAR ,
CROP 8283 | 8384 | 845 I 85/86 8687 | 8788
_ ALBERTA ]
Barley 267845 171920 | 217818 | 202350 173690 o3 |
Wheat 568877 | 540168 | 492992 395067 378701 248662
Canola 103222 | 217600 | 165592 | 181218 98585 187881
SASKATCHEWAN
Barley 194470 138939 | 186058 195015 90154 S8SS8
Wheat 1043107 | 886380 | 858699 | 660368 724900 424523
Canola 169565 | 381529 | 300242 | 370982 129837 276842
i ~_MANITOBA ]
Barley 75085 52692 69966 71692 36053 2169
Wheat 273316 | 232008 | 266437 313047 229246 184194
Canola | 37630 68662 54047 99237 38773 92441
~ PRAIRIES
Total 2733117 l 2689898 l 2611851 I 2488976 I 1899939 | 1560110

In summary, the new C. W.B. pricing proposal with cost savings under scenario A-1 would
increasc returns to Alberta wheat producers by approximately 5.85 to 8.17 million dollars. Returns
to barley producers in Alberta would increase between 1.2 to 5.27 million dollars over the
simulated period. Cost savings found in cost scenario A-2 results in an increasc of approximatcly
19.84 10 57.67 million collars in wheat returns within the province of Alberta. Further under
scenario A-1, net returns for wheat in Saskatchewan will increase by 16.3 to 96.3 million dollars
over the simulated period and 35.16 to 165.96 million dollars under scenario A-2. Canola in
Saskatchewan is estimated to incrcase under both cost scenarios by (0.34 10 7.76 million dollars.

Barley producers in Manitoba would expericnce a decline over the simulated period and
under both cost scenarios, by approximately 2.8 10 5.31 million dollars under cost scenario A-1 and

: 79 to 3.60 million doliars under cost scenario A-2.. Wheat returns in Manitoba under calculated
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savings in scenario A-1 would have decreased by 3.07 to 7.8 million dollars over the simulated
period. Returns to Manitoba wheat producers is estimaied to increase under savings found in
scenario A-2, 3 to 17 million dollars. Canola returns to Manitoba producers would increase by
approximately (.37 mitlion dollars and decline by approximatcly 6.3 million dollars under the tvo

cost comparisons over the simulated period.

3. Changes to Consumer Surplus (1982 - 1987)

Historically, the off-board price in western Canada has had to stay competitive with initial
prices to producers in order to sccure grain flowing into that market. An additional cost or bencfit
of this policy, therefore, are cost changes to livestock feeding, and consumer purchases of wheat.
Table V.9 illustrates the changes in consumer surplus over the simulated period, given the cost

savings found in Scenario A-1.

TABLE V.12: A-1 CONSUMER SURPLUS CHANGES (1982 - 1987)
(000 DOLLARS)
CROP YEAR
CROP 82/83 83/84 84585 | 8586 86/87 87/88
ALBERTA _ |
Barlcy 4651 3995 (1732 6291 3293 2937
Wheal 5722 57107; I (10820) [-567203 59216; I §6616§
[ SASKATCHEWAN
Barlcy (1086) @78) 21760; L 21568; 119 (267
(478) (4066) 6940 6579 (6039) (6129)
MANITOBA _ |
Barley 5474 5655 7881 6143 I <908 4757
Wheat 5655 7078 I 12520 I 9131 9367 8211
PRAIRIES ]
Total 19939 (2913) | (6851) j:(ss&) (4154) (2986)

With estimated cost savings in scenario A-1, livestock producers in western Canada are
estimated to incur decereases in barley feeding costs by as much as 9 million dollars (increase in
consumer surplus) and increases amounting to a maximum of 1.7 million dollars. Changes in

consumer welfare for purchases of wheat over the simulation period are estimated to decrease by
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approximately 4.0 to 5.9 million dollars. But, during the 1982-83 crop ycar this change in consumer
surplus for wheat is estimated to increase by 10.9 million dollars under adjusted prices from cost
savings in scenario A-1.

Changing the grain pricing mechanism results in a net benefit to the western Canadian
grains, oilsceds, and livestock cconomy of 0.87 to 2.2 billion dollars undcr cost scenario A-1.23
This ignores any regional impacts between provincial livestock and grain sectors.

In general, Alberta barley costs to livestock producers are expected to increase after the
C.W.B implements their pricing proposal and receives savings equivalent 1o those in scenario A-1
These increases are estimated to be as much as 7.7 million dollars and are expected to decreasce
during the 1982-1983 crop year by 4.7 million dollars. Therefore, over the simulated period, a net
benefit of 8.4 to 170.7 million dollars would result in Alberta’s barley sector.

Consumer surplus for wheat is estimated to decrease by 10.8 million dollars and increasce by
approximately 5.7 million dollars in Alberta, over the simulated period. The nct benefitin
Alberta’s wheat scctor is estimated to be larger than the benefit estimated for the barley sector. In
fact, net welfare for Alberta’s wheat sector would range between 11.8 to 769.5 million dollars, atier
the C.W.B implcments its new pricing proposal and receives cost savings in scenario A-1.

Total welfare in the Alberta grain, oilseed, and livestock scctors are estimated to increase
after the cost savings adjustments in scenario A-1, which were brought about by a change in the
grain pricing mechanism. This benefit would range between 20.3 10 877.94 million dollars over the
simulated period.

In Saskatchewan, it is estimated consumer surplus for barlcy would increase by
approximately 0.2 to 1.8 million dollars, whereas welfare to consumers purchasing wheat would
decrease by 0.48 10 6.9 million dollars, over the simulated period. This indicates a bencfit to
livestock producers purchasing barley in Saskatchewan. The net benefit to Saskatchewan’s grain,
oilseed, and livestock sectors is estimated to be 58.30 million to 1.1 billion dollars, if cost savings
obtained arc those under scenario A-1 from 1982 to 1987.

The greatest benefit 1o livestock producers was estimated 1o be in Manitoba where consumer

surplus for barley incrcased by 4.9 and 7.9 million dollars, from 1982 through 1987. Changc in

23 This net benelit is derived by adding changes in producer surplus to the changes in consumer
surplus,
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consumecr surplus for wheat in Manitoba increased by 5.6 to 12.5 million dollars, after adjustments
for cost savings in scenario A-1. The net benefit for Manitoba’s grain, oilseed, and livestock scctor
varicd between 8 and 363 million dollars.

Table V.13 shows changes to consumer surplus on a provincial basis under cost scenario A-2
(increascd capacity at West Coast ports under the new C.W.B. pricing proposal). Given these cost
savings and consumer surplus changes, livestock producers in western Canada could have benefited
1.5 to 10.8 million dollars, if the C.W.B. had implemented their pricing proposal between 1982 10
1987 On an aggregate level, consumer surplus changes indicate gains 10 consumers in the wheat
scctor of approximatcely 178.6 1o 241.5 million dollars over the simulated period. The grains and
livestock sectors within western Canada would incur a net benefit of 192.20 million to 3.2 billion
dollars after the introduction of St. Lawrence/Vancouver pricing and C.W.B. cost savings in pool

accounts amounted to those in scenario A-2.

TABLE V.13: A-2 CHANGES IN CONSUMEK SURP'LUS (1982 - 1987)
('000 DOLLARS) -
i CROP YEAR i
CROP 82/83 | 83/84 84/85 85/86 8687 | 8788
. __ALBERTA i
Barley 13641 3957 14892 (8085 3283
Wheat 47734 I ((524&2) I }78319; (40020) ((3603) I &3 3)
] SASKATCHEWAN _
Barley (5336 528 (5507) 62.9 (289)
Wheat (52762) H %75 (136284) ((34097)) (65399) I (49788)
i} _ MANITOBA
Barlcy 2523 5655 5210 5422 4763 4763
Wheat (16261) | (23227) | (26855) | (20633) (5992) (5535)
__PRAIRIES _
Total (10461) I 683041 |(256647) (150046) (105887)J (77305)

With the use of cost savings in scenario A-2, it was estimated that changes in consumer
surplus would decrease in Alberta, except during the 1982-83 crop year. Therefore, livestock
producers purchasing barley in Alberta could receive a loss when compared to their existing

situation. Changes in consumer surplus for barley in Alberta range from 2.9 to 14.9 million dollars,
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as opposed 10 23.5 10 78.3 million dollars for wheat. Net welfare in Alberta is estimated to increase
over the simulated period by approximately 110.89 to 994.94 million dollars. This suggests that the
C.W.B. pooling change proposal causes a transfer of wealth from consumers to producers within
Alberta, when costs savings from increased West Coast shipments (Scenario A-2) are used o
adjust regional prices.

Changes in consumer surplus within the province of Saskatchewan are estimated to decrease
for both wheat and barley purchases. Exceptions to this, occur for barley during the 1985-1986 crop
year, and for wheat during the 1983-1984 crop year. Changes in consumer surplus for barley
decrease by approximately 0.29 10 5.5 million dollars, and 49.8 10 136.2 million dollars for wheat.
Therefore, under the new pricing mechanism, consumcrs transfer wealth to producers. Nt wellare
for all grains and oilsceds range from a low of $78.6 million to a high of $1 billion, over the
simulated period in the province of Saskatchewan.

Consumers, i¢. livestock producers, in the provinee of Manitoba, bencefit by the introduction
of a new C. W B. pricing mechanism. This benefit ranges from 2.5 to 5.7 million dollars over the
simulated period. Changes in consumer surplus within the provinee of Manitoba would decrease
between 5.5 and 26.8 million dollars. Net welfare within the grains cconomy in Manitoba is
estimated 0 be 2.69 to 439.42 million dollars. The result is that barley producers transfer wealth to

consumers. Within the wheat scctor in Manitoba, producers transfer wealth to consumers.

4. Grain Flows (1982-1987)

Figure V.6 illustrates wheat shipping patterns under current production and markering
conditions representing West Coast capacity (ic. the A-1 Scenario). It was cstimated that undcer St.
Lawrence/Vancouver pricing with A-1 cost savings, wheat transport patterns remain identical to
those wheat movements found in Table V.4. Differences were es*imated to occur in the magnitudes
of wheat shipped from each province, given a price policy change. In comparison to Table IV 4,
maryginal shifts in wheat flows would have been experienced if the C.W.B. had implemented its
pricing proposal with current production and marketing conditions representing West coast
capacity. These changes occur within the province of Alberta, where approximately 24 pereent
more wheat would be shipped via the East Coast following the price change during the 1983-1984

crop year. Also during the 1985-1986 crop year a shift of approximately 5 pereent of Alberta wheat
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from the West Coast o the East Coast would occur under the C.W.B. proposal. The majority of
whcat exports from the province of Alberta was estimated to be transported via the East Coast
from 1982 through 1985. Given that St. lawrence charges are higher on barley than wheat, The
C.W.B. in minimizing transport costs would ship barlcy and some wheat through the West Coast

until a binding constraint occurs on West Coast shipments,

Figure UV o, Whe et Transport Patterns under Cost Scenario A-1

In Figure V.7 basiey shipping patterns given A-1 savings are presented on a provincial basis.
It was found that changes in barley flows would occur when compared to unadjusted transport
patterns under St. Lawrence/N sncouver pricing (Table V.3). During the 1982-83 crop year it was
estimated that an increase in Saskatchewan’s barley movements of approximately 11.5 percent
would be shipped via the East Coast, if competitive conlitions were maintained in the western
Canadian grains cconomy. During the 1983-1984 crop year approximately 75 percent of barley
shipments from Manitoba would move through the East Coast instead of through Vancouver. It is
estimated that in Alberta during the 1984-1985 crop year a shift in barley transport patterns would
oceur, that is, 24.9 percent of total barley shipments would move through the St. Lawrence via
Thunder Bay. It is also estimated that during the 1985-1986 crop year, in Manitoba, 8 percent more

barley would be shipped via Thunder Bay. Comparing the results under adjusted barley flows with



1
St. Lawrence/Vancouver pricing to transport patterns under Thunder Bay/Vancouver pricing shows

in gencral more utilization of the West Coast Ports. In fact during the 1983-1984 crop year
approximately 24.9 percent more barley from Manitoba would have been shipped through the West
Coast. Also during the 1985-1986 crop year it is estimated that 13.2 percent more barley would
have been moved through Vancouver and/or Prince Rupert. An exception to these changes occurs
in Albcrta during the 1984-1985 crop year where approximately 24.9 pereent of barley transport

patterns from Alberta would have been shipped through Thunder Bay instead of through West

Coast Ports.
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Figure V.7: Barley Transport Patterns under Cost Scenario A-1

Figure V.8 shows adjusted wheat transport patterns on a provincial basis with A-2 cost
savings and actual production and marketing conditions at West Coast ports. During the simulated
period, approximately 11.7 to 23.5 million tonncs would have been shipped through the East Coast

as opposed 1o 0.40 10 6.5 million tonnes through Vancouver and/or Prince Rupert under A-2 cost
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savings. Transport patterns for wheat under both cost scenarios (A-1 and A-2) were found to be

identical. But the quantitics shipped under cach cost scenario from the three prairic provinces was

estimated to vary.
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Figure V.8: Wheat Transport Patterns under Cost Scenario A-2

Estimated transport patterns for barley under A-2 cost savings on a provincial basis arc in
Figurc V.9. Over the simulation period it was estimated that approximately 3.4 to 8.2 million
tonnes of barley would be shipped through West Coast ports given adjusted provincial exports
under A-2 cost savings. During 1982 through 1984 crop years approximately 0.78 1o 1.88 million
tonnes would have been transported through the St. Liswrence via Thunder Bay. It was found that
Thunder Bay would not be a lucrative position for barley exports during the crop years 1985
through 1987. Given estimated provincial barley exports, a shift in shipping patterns during the
1984- 1985 crop year from the province of Alberta between cost scenarios A-1 and A-2 was found.

This difference indicates that under A-2 savings, all barley in Alberta would be shipped through
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West Coast ports, under A-1 savings, 24.9 percent was estimated 1o be shipped through the Eastern
transport system. All remaining barley shipping patterns in Western Canada remain identical for

both cost scenarios.
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Figure V.9: Barley Transport Patterns under Cost Scenario A-2

5. Freight Costs (1982-1987)

Table V.14 indicates total shipping costs io producers, the C.W.B., and the federal
Government given adjusted applicable quantities under St. Lawrence/Vancouver pricing with A
cost savings from 1982 to 1987. It is cstimated that producers would pay 163.19 to 233.78 million
dollars on all grain shipments or $4.65 to $7.34 per tonne. This represents approximately a 10 0 15
percent decrease in total producer freight costs when compared to initial freight costs undcr St.
Lawrence/Vancouver pricing (Table V.6, with actual production and marketing conditions
representing West Coast capacity. The approximate decrease in producer transportation costs s

estimated to be 18 to 41 million dollars. In comparison to Thunder Bay/Vancouver pricing (‘Table
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1V.6) total producer costs from all grain shipments would be identical to the wer St
L awrence/Vancouver pricing with A-1 cost savings. This is reasonable since aggregate grain
shipping patterns remained consistent between Thunder Bay and St. Lawrence/Vancouver pricing.

Canadian Wheat Board costs given A-1 adjusted export quantitics arc estimated 10 range
hetween 2949.66 and 497.53 million dollars over the simulated period. This represents an increase in
(' W.B. shipping costs over unadjusted export quantitics under St. Lawrence/Vancouver pricing by
approximately 1110 13 pereent or 33 to 49 million dollars. As expected C.W.B. costs would remuin
cquivalent to those found 1o the bascline scenario (Thunder Bays Vancouver pricing).

11 was estimated that over the simulated period the federal Government’s contribution to
freight costs would range from 565.13 to 802.70 million dollars. Marginal increascs in the total
monics allocated by the federal Government in subsidizing grain shipments would increase
marginally between the initial and adjusted export quantity case. This increase would range
between 3.78 and 15.32 million dollars. In comparing Thunder Bay/Vancouver pricing to adjusted
prices under the St. Lawrence proposal, Government grain shipping costs would increase by
approximately 0.89 to 6.86 million dollars undcr cost Scenario A-1. Government contribution
towards gran shipments under Scenario A-2 would a!se wacrease, by approximately 4.57 10 36.90
millior lollars. But during the 1986 crop year government shipping costs would decrease by 1.85

(Scenarnio A-1y and .85 (Scenario A-2) million dollars.



TABLE V.14 ADJUSTED FREIGHT COSTS WITH A-1 SAVINGS

Millions of Dollars (1982-1983)

PROD_UCER COSTS

PROVINCE WHEAT |} BARLEY CANOLA OATS TOTAL
Alberta 29.10 24.46 4.75 0.96 59.7
Saskatchcewun 65.39 13.06 4.39 0.32 83.16
Manitoba 13.04 4.54 2.94 0.23 20.76
Total 107.53 42.06 12.07 1.52 163.19
Per Tonne 4.57 4.65 5.38 4.54 4.65

C W.B. COSTS
Albcerta 105.30 - - 2.42 107.72
Saskatchewan 263.88 8.17 0.74 272.78
Manitobha 70.56 12.72 - 0.72 84.00
Total 439.73 M R9 388 464 .50
Per Tonne 18.70 RERY - 11.60 13.25
(1983-1984)
PRODUCER (ES TS 7

PROVINCE WHEAT BARLEYJQNOLA OATS TOTAL.
Alberta 23.57 25.13 7.13 1.18 56.99
Saskatchcwan 56.75 14.68 8.94 0.49 80.87
Manitoba 12.82 7.78 4.17 0.20 24.97
Total 93.14 47.59 20.24 1.87 162.84
Per Tonne 5.15 5.10 6.09 5.14 524

C.W.B. COSTS
Alberta 78.48 - - 347 81.94
Saskatchewin 208.54 1.69 - 1.26 21148
Manitota 64.20 38.03 - 0.73 102.95
Total 351.21 39.71 5.45 396.38
Per Tonne 19.41 425 R - 15.01 12.76
GOVERNMENT COSTS

Alberta 94.98 86.32 24.47 5.33 21110
Saskatchewan 19298 53.83 2943 1.65 27788
Manitoba 46.73 32.23 12.14 0.73 91.83
Total 334.68 172.39 66.03 7.7 58().81
Per Tonne 18.49 18.46 19.88 21.22 18.69

Continued
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TARBLE V.14 con't ADJUSTED FREIGHT COSTS WITH A-1 SAVINGS

Millions of Dollars (1984-1985)

PRODUCER COSTS

PROVINCE l WHEAT ! BARLEY ! CANOLA OATS TOTAL
Alberia I 3804 31.65 8.58 1.37 79.65
Saskatchewan 87.37 21.34 10.15 0.30 119.16
Manitoba 21.33 8.03 5.29 0.33 3498
Fotal 146.73 61.01 24.03 2.00 233.78
Per Tonne 7.21 7.24 8.43 7.10 7.34

C.W.B. COSTS )
N ANy
Albcrta 106.84 . - 13 110.15
Saskatchewan 255.79 15.61 - 0.61 272.00
Muanitoba 79.25 35.26 0.87 115.37
Total 441.88 5(.86 - 4.79 497.53
Per Tonne 21N 6.03 - 16.96 15.62
A — - —
GOVERNMENT COSTS

Albcria 106.10 72.67 19.72 411 202.60
Saskatchewan 205.69 52.81 23.25 0.71 282.46
Manitoba 18.81 18.37 12.12 0.76 80.0"
Total 36l).60) 143 .85 55.10 5.58 565.13
Per Tonne 17.72 17.06 19.33 19.76 17.74

...Continued
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TABLE V.14 con't ADJUSTED FREIGHT COSTS WITH A-1 SAVINGS

Millions of Dollars (1985-1986)

PRODUCER COSTS

PROVINCE W[ WHEAT ] BARLEY CANOLA1 OATS | TOTAL
Albcrta 20.16 24.23 6.73 0.87 S1.99
Saskatchewian 56.17 18.00 9.02 033 831.53
Manitoba 17.26 6.41 4.94 0.35 28.96
Total 93,59 48.64 20.69 1.54 164 47
Per Tonne 5.56 S 65 6.64 5.48 1 .72

C.W.B. COSTS
_‘ri T‘
Albcrta 85.37 - - 2.6% 88.06
Saskatchewan 240.58 2.20 0.90 243.67
Manitoba 93.68 S.72 1.19 100.640)
Total 419.63 79N - 4.78 432.33
Per Tonne 24.92 0.92 - 16.88 15.02
GOVERNMENT COSTS

Albcria 91.79 89.02 24.72 411 200.64
Saskatchewan 207.08 74.21 33.13 121 31562
Manitoba 63.47 44.57 18.17 1.27 127.47
Total 362.33 207.80 76.02 6.59 652.74
Per Ton..e 21.51 24.13 23.29 23.29 22.68

Continuod
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TABLE V.14 con’t ADJUSTED FREIGHT COSTS WITH A-1 SAVINGS
Millions of Dollars (1986-1987)
| PRODUCER COSTS ]
PROVINCE WHEAT LBARLEY CANOLA] OATS TOTAL
= =X
Albcerta 32.31 25.94 5.54 1.21 64.99
Saskatchewan 81.36 10.96 5.68 0.41 98.42
Manitoba 17.28 3.40 3.42 0.31 24.41
Total 130.95 40.30 14.64 1.93 187.82
Per Tonne 5.61 5.70 6.54 5.56 571
C.W.B. COSTS _
Alberta - - - W 3.87 387
Saskatchewan 302.06 1.12 - 1.16 304.34
Manitoba 83.98 2.90 - 1.08 87.96
Total 386.04 4.02 - 6.11 396.17
Per Tonne 16.55 0.57 - 17.64 12.04
GOVERNMENT COSTS _
Alberta 134.94 108.30 23.08 6.57 272.89
Saskatchewan 341.11 50.54 23.75 1.72 417.12
Manitoba 70.78 26.33 14.32 1.26 112.69
Total 546.84 185.16 61.16 9.54 802.70
Per Tonnce 23.45 26.20 27.32 27.52 24.39
...Continued

In Table V.15 adjusted freight costs using A-2 cost savings arc presented. It was found that
total logistic costs 1o producers from all grain shipments would range between 154.63 and 239.23
million dollars. In comparison to Thunder Bay/Vancouver pricing, these producer costs indicate an
increase of approximately 6.23 and a decrease of 8.37 million dollars.

It was cstimated that Canadian Wheat Board costs from all grain shipments under St.
Lawrence/Vancouver pricing with A-2 cost savings would range between 305.50 and 514.52 million
dollars over the simulated period. This represents an increase in C.W.B. shipping costs by 5.64 to
17.25 million dollars on all grain shipments when compared to the baseline scenario. V

Government costs on all grain shipments are estimated to range between 578.86 to 803.70
1¢ federal Government contribution towards grain

million dotlars from 1982 10 1987. Overal!

shipments would increase by as much as 24.8 million dollars and decrease by $0.85 million.24

24 Adjusted freight costs to the C.W.B. from grain shipments on a sub regional basis are in Appendix
B, Tables B-1and B-2.



TABLE V.14 con’t ADJUSTED FREIGHT COSTS WITH A-1 SAVINGS

Millions of Dollars (1987-1988)

PRODUCER COSTS
PROVINCE ]| WHEAT | BARLEY ] CANOLA } OATS F TOTAL
) e
Alberta 22.26 16.87 7.71 1.29 48.12
Saskalchewan 61.36 9.60 11.03 0.43 82.42
Manitoba 15.45 2.99 5.30 0.32 24.06
Total 99.07 29.46 24.04 2.04 154.N6
Per Tonne 5.89 6.02 7.00 5.88 6.08
I CWB. COSTS
Albcria - . - 4.24 4.24
Saskatchewan 209.87 0.89 - 1.27 212.03
Manitoba 79.52 267 - 1.19 83.38
Total 289.39 3.56 6.70 299.66
Per Tonnc 17.21 | 0.73 19.34 11.79
GOYVERNMENM
— e T
Alberta 84.70 6420 | ) 6.35 184.59
Saskatchewan 233.96 3991 .97 1.66 317.50
Manitoba 58.84 21.59 20.20 1.21 101.84
Total 377.51 125.70 91.50 9.22 603.92
Per Tonnc 22.46 J 25.70 26.64 2659 | 2376
TABLE V.15: ADJUSTED FREIGHT COSTS WITH A-2 SAVINGS
Millions of Dollars (1982-198))
PRODUCER COSTS ,
PROVINCE WHEAT | BARLEY | CANOLA OATS TOTAL
Albcrta 30.24 24.67 4.7 0.96 60.64
Saskatchewan 67.24 12.87 4.28 0.32 84.70
Manitoba 13.48 461 3.05 023} 2137
Total 110.95 42.16 12.09 1.52 166.72
Per Tonne 4.57 ] ass 5.39 4.54 4.65
_C.W.B.COSTS
Albenta 109.12 - - 2.42 111.54
Sashatchewan 271.24 7.50 - 0.74 279.48
Manitoba 72.93 14.69 . 0.72 88.34
Total 453.29 22.19 . 3.88 479.36
Per Tonne 18.69 1 245 - 11.60 | 13.38

LContinued



TABLE V.15 con’t ADJUSTED FREIGHT COSTS WITH A-2 SAVINGS

Millions of Dollars (1983-1984)
IlQODUCER COSTS
PROVINCE WHEAT rBARLEY CANOLA—J QATS l TOTAL
Alberta 25.00 24.83 7.27 r 1.18 58.27
Saskatchcwan 58.40 13.95 8.80 0.49 81.64
Manitoba 13.28 71.78 4.28 0.20 25.55
Total 96.68 46.56 20.35 1.87 165.45
Per Tonne 5.15 5.09 6.09 5.14 5.24
C.W.B. COSTS
Alberta 82.74 - - 3.47 86.20
Saskatchewin 214.25 1.51 - 1.26 217.02
Manitoba 66.52 35.65 - 0.73 102.89
Total 363.51 37.15 - 5.45 406.11
Pcer Tonne 19.37 4.06 - 15.01 12.86
GOVERNMENT COSTS
Albcrta 100.71 85.34 24.95 5.33 216.32
Saskatchewan 198.41 50.85 28.96 1.65 279.87
Manitoba 48.42 33.13 12.47 0.73 94.75
Total 347.54 169.32 66.37 7.71 590.94
Per Tonne 18.52 18.50 19.87 21.22 18.72

..Continued



TABLE V.15 con’t ADJUSTED FREIGHT COSTS WITH A-2 SAVINGS

Millions of Dollars (1984-198S)

PRODUCER COSTS
PROVINCE [ WHEAT BARLEY j CANOLA OATS F TOTAL
Alberta 40.29 31.81 873 1.37 82.20
Saskatchewan 90.45 20.40 988 0.30 121.03
Manitoba 22.12 8.13 5.40 0.33 35.99
Total 152.86 60.35 24.01 2.00 239.23
Per Tonne 7.21 7.23 8.44 7.10 7.33
C.W.B. COSTS
Albcrta 112.42 - 331 118
Saskatchcwan 264.78 14.61 0.61 280.(00)
Manitova 82.20 35.72 0.87 118.79
Total 459.40 50.34 - 4.79 514.52
Per Tonne _ 21.67 6.03 - 16.96 15.77
GOVERNMENT COSTS
Alberta 112.26 73.03 20.06 4.11 2009.46
Saskatchewan 212.94 50.75 22.62 0.71 287.02
Manitoba 50.63 18.62 12.38 0.76 82.38
Total 375.83 142.40 55.06 5.58 578.86
Per Tonne 17.73 17.06 19.3/4 19.76 17.75

.Continuod



Millions of Dollars (1985-1986)

TABLE V.15 con't ADJUSTED FREIGHT COSTS WITI A-2 SAVINGS

PRODUCER COSTS
PROVINCE WHEAT ] BARLEY [ canoLa| oats | TOTAL
R X
Alberta 21.30 24.05 r 6.80 0.87 53.02
Saskatchewan 57.44 17.32 8.89 0.33 83.97
Manitobi 17.56 6.43 4.97 0.35 29.30
Total 96.30 47.80 20.67 1.54 166.30
Pcr Tonne 5.56 5.64 6.64 5.45 5.71
C.W.B. COSTS _
Albcria 86.6Y - - 2.68 89.37
Saskatchewan 245.96 2.05 - 0.90 248.91
Manitoba 95.28 5.74 - 1.19 102.22
Total 427.93 7.80 - 4.78 440.50
Per Tonne R 24.71 0.92 - 16.88 15.13
. GOVERNMENT gOSTS

Alberta " 96.41 88.37 24.99 4.11 213.88
Saskatchewan 211.75 71.15 32.64 1.21 316.75
Manitoba 64.55 44.73 18.28 1.27 128.82
Total 372.71 204.24 75.91 6.59 659.45
Pcr Tonne 21.52 24.11 24.39 23.29 22.66

...Continued



TABLE V.15 con't ADJUSTED FREIGHT COSTS WITH A-2 SAVINGS

Millions of Dollars (1986-1987)

PRODUCER COSTS
PROVINCE | WHEAT%BARLEY CANOLA OATS {r TOTAL
¥
Alberta 32.81 25.82 5.55 1.21 65.40
Saskatchcwan 81.75 10.52 5.62 0.41 98.29
Manitoba 17.36 3.40 341 0.31 24.47
Total 131.92 39.74 14.57 1.93 188.16
Per Tonne 5.62 5.70 6.54 5.56 5N
C.W.B. COSTS
Alberta - - 3.87 3.87
Saskatchcwan 303.11 1.03 - 1.16 305.29
Manitoba 84.37 2.90 - 1.08 88.35
Total 387.48 31.92 - 6.11 397.52
Fer Tonne 16.49 0.56 - 17.64 12.06
GOVERNMENT COSTS

Alberta 137.05 107.80 23.16 6.57 274.58
Saskatchcwan 342.72 48.27 23.47 1.72 416.18
Manitoba 71.12 26.33 14.25 1.26 112.94
Total 550.88 182.40 60.87 9.54 803.70
Per Tonne 2345 26.17 27.31 27.52 24.37

L Contunued
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TABLE VA5 con 't ADJUSTED FREIGHT COSTS WITH A-2 SAVINGS

Millions of Dollars (1987-1988)

PRODUCER COSTS

PROVINCE WHEAT ] BARLEY ] CANOLA | OATS | TOTAL
- =X A
Albcrta 23.00 16.77 177 1.29 48.81
Saskatchewan 62.33 9.16 9.56 0.43 81.48
Manitoba 15.68 2.99 534 0.32 24.33
Total 101.00 2893 22.67 2.04 154.63
Per Tonne 5.90 6.02 1 7.00 5.88 6.07
C.W.B. COSTS
Alberta - - - 4.24 4.24
Saskatchewan 214.60 0.80 - 1.27 216.68
Manitoba 80.72 2.67 - 1.19 84.58
Total 295.32 3.48 - 6.70 305.50
Per Tonne 17.24 0.72 | - 19.34 12.00
GOVERNMENT COSTS
Alberta 87.49 63.82 29.55 6.35 187.21
Saskatchewan 237.66 3794 36.38 1.66 313.63
Manitoba 59.73 21.58 20.35 1.21 102.87
Total 384.87 123.34 86.28 9.22 603.71
Per Tonne 22.46 25.66 26.63 26.59 23.71
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V1. PAY THE PRODUCER ALTERNATIVE

Producer freight rates under the current W.G.T.A. do not reflect the direction of grain flows in

western Canada. Conscequently, additional costs are borne by the C.W.B. through pool accounts, and

the federal Government. These increased costs 10 the C.W.B. because of this freight rate distortion

are pooled amongst all western grain producers. The impact of price pooling under a different freight

rate policy (producers paying full transportation charges) would refiect the direction of grain

shipments and the location of a producer 1o the export market, while at the same time decreasing

these additional costs to the C.W.B. and the Federal Government. Any changes that occur in

production and shipments because of a differcnt method of payment are therefore analyzed in this

section,

A. Baseline Analysis

1. Production Responses (1983-1987)

Table V1.1, indicates initial production levels, under the scenario that producers pay full
W.G.T.A. freight rate charges without any compensation (pay the pmduccr).25 Grain production is
estimated 1o vary between 24.5 to 32 million tonnes under T' “nder Bay/Vancouver pricing, while
producer freight rates reflect the full cost of transportation. «.us represents a decrease of
approximatcly 5 (1.68 million tonnes) 10 9.72 (2.64 million tonnes) pereent over initial production
levels in the bascline run (pay the railway). The major decline occurs in barley production. It was

found that barley production in Alberta over bascline levels would decline by 9 98 (527.65

thousand tonnes) to 18.19 (677.75 thousand tonnes) pereent, if there was & d of payment
change, that is, producers pay full transportation costs. The largest decr: * harley
production, in terms of magnitude, occurred during the 1986 crop year, 744.93
thousand tonnes. In Saskatchewan this decrease in barley production widcer
range, from 10.14 (308.42 thousand tonncs) to 27.10 (563.11 thousanu ~ 1983

25 Full W.G.T.A. freight charges represent producer share plus the federal Governments
contribution towards grain shipments to €xport position.
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10 1987. Manitoba barley production over the simulated period under this scenario is estimated 10
decrease by 10.44 (220.25 thousand tonnes) 1o 21.81 (301.57 thousand tonnes) percent. The other
major decline occurs in Alberta wheat production, by approximately 6.40 (325.37 thousand tonncs)
10 12.09 (416.30 thousand tonnes) percent. Saskatchewan wheat production falls by 3.68 (516
thousand tonncs) 1o 5.92 (619.6 thousand tonnes) percent. The impacts on Manitoba wheat
production are similar to those found for Saskatchewan. In fact wheat production in Manitoba
would decrease over baseline simulated crop production results, by approximately 3.13 (114.44
thousand tonnes) to 6.30 (204.93 thousand tonnes) percent. Canola production in western Canada

decreases marginally over the simulated period.

TABLE VL1: SIMULATED CROP PRODUCTION (1983-1987) ]
(000 TONNES)
CROP YEAR
PAY THE PRODUCER - THUNDER BAY/VANCOUVER PRICING ]
CROP 83/84 84/85 85/86 86/87 87/38
ALBERTA
Barlcy 203260 475820 4558.00 4737.40 304830
Wheat 3926.00 4761.00 3028.50 5110.90 3166.10
Canola 1297.90 1127.60 1130.90 922.90 1220.50
SASKATCHEWAN
Barlcy 2198.40 2733.80 2774.30 1828.50 1514.80
Wheit 9840.20 11487.2 9106.20 13502.6 9515.60
Canola 1449.90 1179.50 1374.90 863.90 1394.10
MANITOBA
Barlcy 1767.60 1889.40 1865.20 1177.70 1081.00
Wheat 3UN5.70 3542.40 3595.20 3532.50 304320
Canola 506.00 464.60 547.50 375.00 561.10
PRAIRIES ]
Total 28064.30 31943.70 27980.70 32051.40 I 24544.70 i

2. Producer Surplus (1983-1987)

In Table VL.2 producer surplus under the method of payment change is presented. The

results indicate that producer surplus would vary between 1.1 and 2.0 billion dollars, over the



120
simulated period. This represents a decrease in producer welfare over the bascline analysis (pay the
railway). The approximate magnitude of this decrease ranges between 316 and 462 million dollas
given estimated grain production in western Canada from 1983 to 1987. The major impact is in
wheat production where producer welfare would decrease by approximately 171.93 10 320.67
million dollars. Producer welfare for barley production in western Canada would decline by 88.21
10 162.9 million dollars, as opposed 10 a 43.6 to 69.98 million dollar decrease in welfare for canola
producers.

Producer welfare would decrease over baseline levels for cach provinee and for cach crop.
For instance, producer welfare for barley procricers decreases by 35.2 to 72.3 million dollars in
Alberta, and 40.1 to 74.0 million dollars in Saskatchewan. Manitoba barley producers welfare
would decrease by approximately 12.8 to 22.28 million dollars over the simulated period. This
implies that a benefit to livestock produccrs through purchases of barley may cxist in western
Canada.

Net returns or producer welfare for wheat produccrs located in Saskatchewan would
decrease by 65.14 to 175.25 million dollars over the simulated period if producers were 1o pay the
total cost of grain transportation. In Alberta this decline ranges between 73.8 and 102.4 millicn
dollars. Manitoba wheat producers would expericnce marginal decreases in returns when compared
to Alberta and Saskatchewan, of 26.78 1o 43.27 million dollars.

Canola producers located in Saskatchewan would experience the largest decrease in canola
rcturns if the federal government implemented a method of payment change in western Canada
This decreasc is estimated from the production simulation sub modcl to range from 31.88 10 44.69
million dollars. Alberta returns from canola sales would decrease by approximately 9.6 10 18.1
million dollars. Manitoba canola producers would also experience a decline in returns by

approximately 0.76 to 10.5 million dollars.



TABLE V1.2: SIMULATED PRODUCER SURPLUS (1983-1987)

(000 DOLLARS)
CROP YEAR
CROP 83/84 84/85 85/86 I 86/87 87/88
AI;BERTA _ _
Barley 106184.4 153007.5 132914.7 100468.3 28513.6
Wheat 386214.7 355316.0 271375.7 256390.9 155055.1
Canola 203466.0 162514.1 173824.7 87947.0 173307.7
SASKATCHEWAN
Barley 89'%6.6 138777.8 1.1495.1 38748.5 19757.6
Wheat 599.31.2 627598.3 473390.1 516905.1 279669.8
Canola 3471587 266486.0) 323653.1 99514.6 232293.2
7 MANITOBA B .
Barley 40064 > H “5582.9 53046.1 221120 11725.3
Whcat 179544.5 226213.2 259912.5 186547.1 147133.8
Canola 62076.0 l 594729 98627.1 35525.6 85959.5
’ PRAIRIES ]
Total 20012956.4 H 2044968.7 I 1908239.1 I 1344159.1 1133516

3. Changes in Consumer Welfare (1983-1987)

Consumers in the grain industry would bencfit from a method of payment change to

producers (Table VL3). It is estimated that the consumcr benefit for all grains would be

approximately S07.5 10 903.3 million dollars over the baseline (pay railway) simulated levels.

Consumer surplus increases for each crop and province over the simulated period. For

example, in Alberta, livestock producers could gain as much as 88 3 to 141.9 million dollars, from

the price change. In Saskatchewan this bencefit is estimatca to cause a 40.4 to 77.8 milli.n dollar

benefit 1o consumers in barley purchases. This benefit is approximated to be 22.4 10 33.6 million

dollars in Manitoba.

The greatest impact of a method of payment change occurs to consumers for wheat in

Saskatchewan. This benefit is estimated to be 144.4 to 376.18 million dollars. Consumers in Alberta

purchasing wheat could experience a 61.4 to 115.7 million dollar benefit, whereas consumers in

Manitoba would benefit by 45.9 to 72.6 million dollars.



Over the simulated period, consumers purchasing canola in Alberta would benefit 22.2 10

42.6 million dollars. In Saskatchewan this benefit is approximatcely 25.5 to 39.3 million dollars and

18 10 26.6 million dollars in Manitoba.

TABLE VL3: CHANGES IN CONSUMER SURPLUS, (1983-1987)
(000 DOLLARS)
CROP YEAR
CROP 83/84 O T T BI85
ALBERTA ,
Barley 883716 973139 1125051 141995.1 912158
Wheal 724275 74422.4 613759 1156640.2 R0233.2
Canola 221727 29916.2 374715 377057 426008
SASKATCHEWAN ,

Barley 56598.4 40438.5 76479.9 777839 58143.9
Wheat 218430.3 1443779 2244417 61818 | 2724908
Canola 28221.8 25542.3 38493.3 29643.2 39316.6

MANITOBA
Barlcy 26409.2 268461 33563.3 251254 223859
Wheat 45857.4 50675.5 64738.0 726219 69758
Canola 185292 179800 26432.6 26614.9 26614.9

] PRAIRIES

Total 577018.1 507512.8 675507.3 9033321 |693977.7

Summing the change in producer surplus between the bascline analysis under the two
methods of payments (Table V. and Table V1.2) and the change in consumer surplus (Table VI 3)
will give a measure for net welfare. The result from these calculations indicate a net benefit to the
western Canadian grains and oilsced cconomy of approximately 212.75 10 432.84 million dollars.

Although in total there is a net bencfit to the grains and oilseed cconomy, provincial impacts
are dissimilar in some cases. For instance, the wheat scctor within Alberta would experience
decreascs in welfare during the 1984 and 1985 crop years. The Saskatchewan canola cconomy
wouid also experience decreases in welfare. Therefoie, in these economics the decrease in producer
surplus is greater than the gain in consumer surplus. In the remaining sectors, it was found that
there would be a transfer of wealth from producers to consumers if a change in the method of

payment is implemented.



4. Optimal Grain Shipment Patterns (1983-1987)

Table V1.4 shows optimal grain shipment patterns on a provincial basis under a pay the
producer alternative with current capacity as a West Coast constraint. If a method of payment
change is implemented under current marketing and production conditions during the simulated
period, approximately 29 to 59 pereent of western Canadian grain exports would be shipped
through Vancouver and/or Price Rupert ports. In comparison to the baseline results in Table IV .4,
marginal changes arc estimated to occur in shipment patterns, that is, if competitive conditions arc
o be maintained and producer freight rates reflect the total cost of transportation. These marginal
changes would result in more Alberta grain being shipped via West Coast ports, whereas, shifts in

Saskatchewin and Manitoba shipments would favor the East Coast port.
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TABLE V1.4: BASELINE GRAIN FLOWS UNDER TOTAL COSTING
R S
Millions of Tonnes (1982-1987)

REGION WHEAT | BARLEY CAN. OATS | TOTAL “
11.7 MILLION TONNE WEST COAST CONSTRAINT (1983-1984).

WEST C0..ST

ALBERTA 393 KRk}

SASKATCHEWAN - 1.34

MANITOBA - -

TOTAL 3.93 4.47

EAST COAST

ALBERTA - :

SASKATCHEWAN 9.84 0.35

MANITOBA 3.05 1.01

TOTAL 12.89 1.36

10 MILLION TONNE WEST COAST CONSTRAINT (l-l985). ‘

WEST COAST
ALBERTA 337 8.36 85.31
SASKATCHEWAN - : 1.18 . 118 7.77
MANITOBA s . 0.46 - 0.46 8.76
TOTAL I ST N TN T Y
EAST COAST
ALBERTA 1.40 . 14.69
SASKATCHEWAN 11.49 2.48 9223
MANITOBA 3.54 1.19 91.24
TOTAL 3.67 - 66.93
12 MILLION TONNE WEST COAST CONSTRAINT (1985-1986).
WEST COAST
ALBERTA 3.03 3.50 113 002 | 768 98.34
SASKATCHEWAN 159 0.81 137 . 377 1327
MANITOBA - - 0.55 : 0.55 10.24
TOTAL 462 | ad 3.05 002 | 1200 2884
EAST COAST I
ALBERTA - . . 013 | 013 1.66
SASKATCHEWAN 7.52 1707 - 006 | 2465 86.73
MANITOBA 3.60 1.15 - 007 | 482 89.76
TOTAL 1112 18.22 - 026 [ 29.60 7116 |

Continned
Increasing West Coast capacity to 20 million metric tonnes under a pay the producer method

of payment enables ap roximately 45 to 88 percent of total grain shipments to be allocated to the
West Coast ports (Table V1.4). Over the simulation period it was cstimated that there would be a
60:40 west/cast split in transport patterns. But during the 1983-1984 crop ycar, transport paticrns
between the two constraint levels are cquivalent. Since there are changes in transport patterns by

relaxing West Coast export restrictions under a method of payment to producers, total
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TABLE V.4: con't. BASELINE GRAIN FLOWS UNDER TOTAL COSTING
Millions of Tonnes (1 182-1987)
REGION I WHEAT I BARLEY ! caN. | oats I TOTAL %
15.7 MILLION TONNE WEST COAST CONSTRAINT (1986-1987).
WEST COAST
ALBERTA 5.11 376 0.92 0.21 10.00 100.0
SASKATCHEWAN 3.17 128 0.90 - 535 33.97
MANITOBA . . 0.37 - 037
TOTAL 8.28 5.04 2.19 0.21 15.70 52.06
FAST COAST
ALBERTA . . ; . ) ]
SASKATCHEWAN 1033 . ) 0.07 10.49 66.03
MANITOBA 3.53 0.46 ] 0.07 4.06 91.65
TOTAL 1386 | o046 [ - 014 | 1446 | 47.94
13.4 MILLION TONNE WEST COAST CONSTRAINT (1987-1988).

WEST COAST I
ALBERTA 3.17 2.07 1.22 0.21 6.67 100.0
SASKATCHEWAN 378 0.99 1.39 y 6.16 51.51
MANITOBA . : 0.56 - 0.56 13.90
TOTAL 695 | 306 317 0.21 13.40 59.11
FAST COAST ]
ALBERTA . . ; ) .
SASKATCHEWAN 5.73 . . 0.07 5.80 48.49
MANITOBA 3.04 0.36 - 0.07 3.47 86.10
TOTAL 8.77 0.36 3 0.14 9.27 40.89

transportation costs to the grain system may be alleviated. In terms of onnages this cost reduction

would be cquivalent to the difference in the two constraint levels assigned to Prince Rupert and/or

Vancouver ports.
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TABLE VL.5: BASELINE GRAIN FLOWS - INCREASED CAPACITY
Millions of Tonnes (1983-1987)

REGION WHEAT | BARLEY] CAN OATS | TOTAL %
1983-1984 [ 1
WEST COAST
ALBERTA 3.93 3.13 1.30 0.05 8.41 97.90
SASKATCHEWAN - 1.34 1.45 . 2.19 21.38
MANITOBA - . 0.51 . 0.51 11.04
TOTAL 3.93 4.47 3.26 11.71
EAST COAST
ALBERTA ; ; 5
SASKATCHEWAN 9.84 0.33 .
MANITOBA 3.05 1.01 )
TOTAL 12.89 1.34 . 55.41
1984-1985
WEST COAST
ALBERTA 4.76 3.71 1.13 0.15 9.75 9959
SASKATCHEWAN 6.90 1.67 1.18 . 9.75 64.19
MANITOBA . . 0.46 . 8.76
TOTAL 11.66 5.38 2.1 0.15 19.96 l 66.03
EAST COAST
ALBERTA . . ) 0.04 . 0.41
SASKATCHEWAN 4.59 0.81 . 0.04 . 35.81
MANITOBA 3.54 1.19 - 0.06 . 91.24
TOTAL 8.13 2.00 - 0.14 10.27 33.97
1985-1986
WEST COAST
ALBERTA 3.03 3.50 1.13 0.15 7.81 100.0
SASKATCHEWAN 4.19 2.13 1.37 0.01 7.70 50,00
MANITOBA ; . 0.55 . 0.55 10.24
TOTAL 7.22 5.63 3.05 0.16 16.06 61.23
EAST COAST
ALBERTA 3 } ; ) ] )
SASKATCHEWAN 4.91 0.39 0.05 5.35 50.00
MANITOBA 3.60 1.15 - 0.07 482 89.76
TOTAL 8.51 1.54 . 0.12 10.17 38.77

Continuoed



TABLE VLS: con’t BASELINE GRAIN FLOWS UNDER TOTAL COSTING
Millions of Tonnes (1983-1987)

REGION I WHEAT I BARLEY| CAN. | OATs | TOTAL
! * =

1986-1987

WEST COAST

ALBERTA 5.11 3.76 0.92 0.21

SASKATCHEWAN 7.47 1.28 0.87 )

MANITOBA . - 0.37 .

TOTAL 12.58 5.04 2.16 0.21

FAST COAST T

ALBERTA 3 . ; 3 . .

SASKAT( HEWAN 6.03 . ; 0.07 6.10 38.80

MANITOBA 3.53 0.46 ; 0.07 4.06 91.65

TOTAL 9.56 0.46 . 0.14 10.16 3394

1987-1988

WEST COAST

ALBERTA 3.17 2.07 1.22 021 6.67 100.0

SASKATCHEWAN 9.51 0.99 1.39 0.07 11.96 100.0
' MANITOBA 0.44 0.36 0.56 ) 1.36 33.66

TOTAL 13.12 3.42 3.17 0.28 20.00 | 88.18

FAST COAST |

ALBERTA ; ] ) ) ) )

SASKATCHEWAN ; ] ) ) ) )

MANITOBA 2.61 . . 0.07 2.68 66.34

TOTAL 2.61 . ; 0.07 2.68 11.82

S. Shipping Costs (1983-1987)

Grain shipping costs to producers, the C.W.B., and the fedcral Government, arc broken
down on a provincial basis in Table VLS. 1t was found that with West Coast capacity equivalent to
current production and marketing conditions, producers on average would pay approximately 610
10 889 million doltars on all grain shipments over the simulated period. This represents a decrcase
in farm ga-¢ returns for2” ain by the amount of the transportation cost, i.e. by approximatcly
$23.28/tonnce 10 $34.61/1onne. Producers in western Canada would find an increase over existing
transportation costs (bascline analysis) of approximately 458 10 701 million dollars, or

$16.84/1onnce 10 $28.54/1onne. Except for the 1985-1986 crop year, the bulk of producer costs would
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occur on wheat shipments. In the 1985-1986 crop year barley freight costs contributes the greatest
10 total producer costs in Alberta, while Manitoba and Saskatchewan wheat shipments would
continue to represent a major component of total costs.

On average the Canadian Wheat Board, given optimal grain shipments, would deduct from
pool accounts approximately 298 to 782 million doliars, if the federal Government implemented a
method of payment change in western Canada. This represents a range varying between
$11.17/tonne to $15.73/tonne over the simulation period. The bulk of these costs would continue to
occur o1, Saskatchcwan wheat exports, 188 to 259 million dollars from 1983 to 1987. If the C.W.B.
act was changed so that producer freight rates would reficct total transportation charges, the
C.W.B. would deduct additional per tonne shipment charges amounting 10 5.8 10 19.4 pereent,
when compared 1o baseline results. But, during the 1985-1986 crop year, increases in pool accounts
could result, amounting to 0.76 percent over the findings in Table VL6, Also, duning the 1987-1988
crop year under cstimated transport patterns with actual production and marketing conditions
representing West Coast capacity, C.W.B. costs over bascline results could decrease by as much as
19.4 percent on all tonnes transported.

‘fotal logistics costs 10 the western Canadian grains industry are estimated 1o range between
909 million and 1.2 billion dolars over the simulated period under a method of payment change.
On a per tonne basis, transport costs to thes; ~ould vary between $40 and $49 doliars. In
comparison, total system cost for aggregate gra... .aipments (total tonnages) under the bascline
analysis arc greater than the .- lound under a change in the method of payment to producers. This
decreasc is attributed 1o less grain being exported in western Canada under the proposed change i
producer transport charges. But per tonne changes in system costs resulting from grain shipments

are greater undcr the total costing approach.
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TABLE VL6: TRANSPORT COSTS: PAY THE PRODUCER SCENARIO
(1983-1987)
MILLIONS OF DOLLARS
ACTUAL PRODUCTION AND MARKETING CONDITIONS
Crop Yeur Alberta Sask. Manitoba Total Per
Tonne
1983-1984 i
E |(5! Uucer
Wheat 92.23 233.48 56.16 381.87 22.71
Barley 72.93 41.40 18.70 133.02 22.81
Canola 30.70 38.59 17.76 87.05 26.75
Oats 5.25 2.13 0.94 8.32 22.89
Total 201.11 315.59 93.56 610.25 23.28
Wheat - 196.50 60.55 257.05 15.29
Barley - 10.80 24.96 35.76 6.13
Oats 3.48 1.31 0.73 551 | 1518
Total 3.48 208.62 86.24 29833 | '1.38
System
Wheat 92.23 429.98 116.71 638.92 38.00
Barle' 72.93 52.20 43.66 168.78 28.95
Canola 30.70 38.59 17.77 87.05 26.75
Oats 8.73 3.44 1.66 1383 | 3807
Grand Total 204.55 524.21 179.79 90858 | 3467

..Continued
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TABLY VI1.6: Con't TRANSPORT COSTS: PAY THE PRODUCER SCEMARIO
(1983-1987)
MILLIONS OF DOL1IARS
ACTUAL PRODUCTION AND MARKETING CONDITIONS
Crop Year Alberta Sask. Manitoba Total Per
Tonne
1984-1985
Producer
Wheat 116.09 284 .46 68.97 469.52 23.72
Barl(:f' 9.32 62.60 23.12 176.04 23.86
Canola 27.49 32.46 17.12 77.07 27.81
Oats 4.53 0.99 | 1.09 6.61 23.39
Total 238.42 380,51 T 110.31 729.24 24.17
C.W.B.
Wheat 38.25 258.82 77.93 375.00 18.95
Barley - 66.25 30.88 97.13 13.16
Oats 0.98 0.65 0.87 2.49 8.82
Total 39.23 325.72 109.68 474.63 15.73
System
Wheat 154.34 543.28 146 .91 844.53 42.67
Barley 90.32 128.86 54.00 273.18 37.02
Canola 27.49 3246 17.12 77.07 27.81
Qats 5.51 1.64 1.96 9.10 32.22
Grand Total 277.65 706.23 219.99 1203.87 39.9%)

Contued



TABLE VL6: Con't TRANSPORT COSTS: PAY THE PRODUCER SCENARIO
(1983-1987)
MILLIONS OF DOLLARS
ACTUAL PRODUCTION AND MARKETING CONDITIONS
Crop Ycear Alberta Sask. Manitoba Total Per
Tonne

1985-1986

Producer

Wheat 81.67 248.48 77.51 407.66 25.92

Barley 84.22 70.29 24.87 189.37 26.41

Canola 30.60 41.81 22.34 94.75 31.03

Oats 4.06 1.54 1.62 7.21 25.48

Total 210.55 362.11 126.34 699.00 26.72

C.W.B.

Wheat - 188.22 89.95 27817 17.68

Barley - 53.40 36.08 89.48 12.48

Oats 3.03 0.94 1.19 5.16 18.25

Total 3.03 242.55 127.23 372.81 14.25

System

Wheat 81.67 436.69 167.46 685.83 43.60

Barley 94.22 123.68 60.95 278.85 38.89

Canola 30.60 41.81 22.34 94.75 31.03

Oats 7.08 247 2.81 12.37 43.73
f| Grand Total 213.58 604.66 253.57 1071.81 40.97

.Continuod



TABLE VL6: Con't TRANSPORT COSTS: PAY THE PRODUCER SCENARIO
(1983-1987)
MILLIONS OF DOLLARS
ACTUAL PRODUCTION AND MARKETING CONDITIONS
Crop Ycar Alberta Sask. | Manitoba T Total Per
1 1 Tonne
=

1986-1987 |

Producer

Wheat 152.35 405.41 84.43 642.19 29.00

Barley 112.09 39.90 10.95 162.94 29.65

Canola 27.64 28.89 16.89 73.41 3388

Oats 6.28 2.12 1.56 9.95 | 2871

Total 298.36 476.31 113.83 888.49 B 29.53

CW.B.

Wheat 236.90 80.51 317.40 14.33

Barley - 334 13.05 19.39 2.98

Oats - 1.23 1.08 2.31 6.66

Total 241.46 94.64 336.10 11.17

System

Wheat 152.35 642.30 164.93 959.59 43.33

Barley 112.09 43.24 24.00 179.33 32.63

Canola 27.64 28.89 16.89 73.41 33.88

Oats 6.28 3.34 2.65 12.26 35.37
Grand Total 298.36 717.77 208.47 1224.59 40.70

LLContmed

With a 20 million tonne West Coast restriction under a pay the producer method of payment

the minimum cost for grain shipments to the total system would be approximatcly X9 million 1o

1.14 billion dollars. This reflects a per tonne cost of $33.74 10 $42.14 over the simulated period,

1983 10 1987. Therefore, retaining the current production and marketing conditions under a

method of payment change could cost the grains industry an extra $2.67/tonne to §7.22/tonnc in

shipping costs.

Increasing West Coast capacity 10 20 million tonnes alleviates some of the additional shipment

costs 1o specific pool accounts. These cost deductions would range between $168 and $298 million

dollars, if there was a change in the existing method of payment and competitive conditions are



TABLE VI1.6: Con't TRANSPORT COSTS: PAY THE PRODUCER SCENARIO
(1983-1987)
MILLIONS OF DOLLARS
ACTUAL PRODUCTION AND MARKETING CONDITIONS
Crop Ycar Alberta Sask. Manitoba Total Per
Tonne

1987-1988 | T T

Producer

Wheal 97.30 336.77 99.33 533.40 33.92

Barlcy 63.98 35.69 11.80 111.47 32.54

Canola 54.94 53.25 18.32 126.50 39.83

Oats 6.56 2.29 2.14 10.98 31.68

Total 222.78 428.00 131.58 782.35 34.61

C.W.B.

Wheat 36.90 150.71 98.66 286.25 18.20

Barley 25.68 2.08 13.98 41.74 12.18

Oats 2.74 120 | 167 5.62 16.20

Total 65.30 15399 | 11431 333.61 14.76

System

Wheat 134.18 487.48 197.99 819.65 52.12

Barle 89.66 37.77 25.78 153.20 44.72

Canola 54.94 53.25 18.32 126.50 39.83

Oats 9.30 349 | 381 16.60 47.88
Grand Total 288.08 58198 | 245.89 1115.95 49.36
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maintained in reference to grain flows. On average it is estimated that the C.W.B. would subtract

approximately $7.42/tonne to $11.38/tonn. ‘rom pool accounts under a total costing proposal with

a 20 million tonne West Coast export restriction.
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TABLE VL.7: TOTAL TRANSPORT COSTS UNDER INCREASED CAPACITY
] (1983-1987) MILLIONS OF DOLLARS
Crop Year Alberta Sask. Manitoba Total Per
Tonne
1983-1984 B
Wheat - 196.50 60.55 257.05 15.29
Barlcy - 10.80 24.96 35.76 6.13
Oats 348 1.31 0.73 5.51 15.18
Total 348 208.62 86.24 298.33 11.38
System
Wheat 92.23 42998 116.71 638.92 38.00
Barley 72.93 52.20 43.66 168.78 28.95
Canola 30.70 38.59 17.76 87.05 26.75
Oats 873 3.44 1.66 13.83 38.07
Grand Total 204.58 524.21 179.79 908.58 34.67
1984-1985 ||
C.W.B.
Wheat - 146.74 7793 224.68 11.35
Barley - 29.62 30.88 60).50 8.20
Oats 0.98 0.65 0.87 249 ] 8%
Total 0.98 177.00 109.68 28766 | 9.53
System
Wheat 116.09 431.20 146.91 694.20 35.07
Barley 90.32 92.22 54.00 236.54 32.06
Canola 27.49 32.46 17.12 77.07 2781
Oats 5.51 1.64 1.96 9.10 | 3222
Grand Totai 239.40 557.51 219.99 1016.90 l 33.71

Contined
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TABLE VL.7: Con't TOTAL TRANSPORT COSTS UNDER INCREASED CAPACITY
(1983-1987) MILLIONS OF DOLLARS
Crop Ycar Alberia Sask. Manitoba Total Per
| Tonne
1985-1986 | T
CV W!B'
Whecat - 143.01 89.95 232.96 14.81
Barley 17.13 36.08 53.21 7.42
Oats - 0.81 1.19 1 2.00 7.07
Total - T 16095 12723 | 28818 11.02
System
Wheat 81.67 391.49 167.46 640.63 40.73
Barley 94.22 87.42 60.95 242.59 33.83
Canola 30.60 41.81 22.34 94.75 31.03
Oats 4.06 2.34 2.81 9.21 32.55
Grand Total 210.55 523.06 253.57 987.17 37.73
1986-1987
C.W.B.
Wheit - 156.49 80.51 236.99 10.70
Barley 334 13.05 16.39 2.98
Oats - 1.23 1.08 1 231 6.66
Total : 161.05 9464 | 25569 8.50
System
Whecat 152.35 561.89 164.93 879.18 39.70
Barley 112.09 43.24 24.00 179.33 32.63
Canola 27.64 28.89 16.89 73.41 33.88
Oats 6.28 334 2.65 12.26 35.37
Grand Total 298.36 637.36 208.47 1144.18 38.03

...Continutod



TABLE V1.8: Con't TOTAL TRANSPORT COSTS UNDER INCREASED CAPACITY |
(1983-1987, MILLIONS OF DOLILARS
Crop Year Alberta I Sask. Manitoba L Total Per
Tonnce
1987-1988 B
C.W.B.
Wheat 36.89 14.27 84.53 135.69 8.63
Barley 25.68 2.08 - 27.76 8.10
Oxts 2.74 - 1 1.67 4 4.41 1273
Total 6530 | 1635 | 8620 167.86 742
System
Wheat 134.18 351.05 183.86 669.09 42.558
Barlcy 89.66 37.77 14.14 141.56 4133
Canola 54.94 53.25 18.32 126.50 39.83
Qats 9.29 1 242 3.81 1L 15.53 44.79
Grand Total 288.08 L 444.48 226G.12 l 952.68 42.14

6. Cost Savings (1983-1987)

Costs of shipping grain from cach province under different "methods of payments™ and
constraint levels are compared to determine savings to the Canadian Wheat Board. These savings
represent revenuc to grain pool accounts which is associated with a method of payment change to

producers. The cost scenario consisted of:

B-1: C.W.B. costs under a Pay the Producer Method of Payment compared to
the present payment mechanism, together with actual production and
marketing conditions representing West Coast capacity.

Table V1.7 illustrates scenario B-1 cost savings on a provincial basis over the simulation
period. Given an aggregate reduction in barley production and a shift in flows from Vancouver
and/or Prince Rupert ports to the East Coast, an increase in C.W.B. barley shipment costs results.
Therefore, farm gate returns for prairic barlcy farmers decrease by approximately $1.04 to $10.00
per tonne over the simulation period. Wheat returns for producers, on the other hand, should

incrcase between $18.84 10 $34.87 per tonng, reflecting a decrease in prairic production.
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TABLE VL9: COST SAVINGS UNDER SCENARIO B-1

Millions of Dollars
PROVINCE WHEAT BARLEY L OATS l TOTAL
1983-1984
Alberta 132.53 5.49 138.02
Pcr Tonne 33.76 - 24.36 16.08
Saskatchewan 268.52 8.65 1.83 261.70
Pc¢r Tonne 27.29 5.14 21.00 20.04
Minitoba S1.1 24.96 0.73 26.89
Pcr Tonne 16,78 24.6l§ 14.47 5.82
Total 452.16 (33.61) 8.05 426.61
Pcr Tonne 26.90) (5.76) 22.17 16.25
1984-1948
Alberta 190.88 - 6.44 197.32
Pcr Tonne 40.09 - 34.45 20.16
Saskatchewan 261.64 (40.79) 0.75 221.60
Per Tonne 22.77 (16.45) 19.09 14.59
Manitoba 52.07 33.14 1.09 86.30
Per Tonne 14.70 27.90 19.47 16.44
Total 504.58 (7.65) 8.28 505.22
Per Tonne 2549 (1.04) 29.34 16.71
1985-1986
Alberta 155.75 393 159.68
Per Tonne 5143 - 25.78 2045
Saskatchewan 324.70 (45.47) 1.37 280.60
Pcr Tonne 35.66 (18.03) 24.58 21.49
Manitoba 67.98 (26.14) 1.62 43.45
Per Tonne 18.91 (22.67) 21.56 8.09
Total 54843 (71.61) 6.91 483.73
Per Tonne 34.87 (9.99) 24.43 18.44

tinuod
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TABLE VL9: Con't COST SAVINGS UNDER SCENARIO B-1
Millions of Dollars
B I T
PROVINCE WHEAT BARLEY OATS TOTAL
1986-1987 TL
Alberta - RE (3.15
Per Tonne }().32{ (().32;
Saskatchewan 304.55 134 0.75 361.960
Per Tonne 27.00 %2.6]& 10.81 23.03
Manitoba 82.76 (13.05 1.56 41.28
Per Tonne (14 94) (28.49; 23.90 9.3
Total 417.31 (16.39) 2.18 400.08
Per Tonne 18.84 (2.98) 6.28 13.27
1987-1988
Alberta - 12.26 12.26
Per Ton. o - - 57.73 1.84
Saskatche 357.23 - .80 358.03
Pcr Tonn 37.54 11.57 29.90)
Manitoba 78.89 (11.33) 1.87 69.42
Per Tonne 25.92 (31.34) 2829 17.22
Toual 436.12 (11.33) 14903 439.70
Per Tonne 27.73 (3.31) 42.99 19.39

B. Policy Adjustments

1. Adjusted Production (1983-1987)

The savings found in cost scenario B-1 are then inputted into each sub regional wheat and
barley supply function through changes in prices to dctermine final production levels associated
with a method of payment change to producers. It was cstimated from 1983 through 1987 that it the
fcderal Government had implemented a method of payment change and the C.W.B. could estimate
cost savings associated with grain shipments and distribute them to produccers, total grain
production would have decreased from a low of 1.42 million tonnes (4.21 percent) to a high of 3.8%
million tonnes (11.11 percent) when compared to baseline production levels reported in Table

IV.1.
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Changing the costing procedures to producers in reference to freight charges also creates
provincial production impacts that are not similar to those found for western Canada For example,
wheat productior: in Alberta and Saskatchewan is estimated to increase over the simulation period,
while Manitoba production would decrease (comparison of Table VI.1 to Figure V1.1), when
compared to baseline production levels. The approximate magnitude of an increase in wheat
production (over estimated production levels in the bascline analysis - pay the railway method of
payment) within the province of Alberta would range between 362 (7.12 percent) and 605 (17.57
pereent) thousand tonnes. But, during the 1986-1987 crop year, wheat production under this
costing procedure would have declined by approximately 1.12 percent or 02 thousand tonnes. The
dircction of change in wheat production within Saskatchewan is similar te N lberta’s provincial
impacts. [n terms of magnitude, Saskatchewan’s wheai pro- actie " have increased by 4.25 10
7.99 pereent or 493 to 765 thousand tonnes. Also during the 14%6-19%7 ¢ .p year, wheat
production in Saskatchewan was estimated to decline by 2.92 peic (409 thousand tonncs).
Consequently, Manitoba wheat production decreases by approximately 22 to 613 thousand tonnces.
This represents i (.68 to 16.5 percentage decline in Manitoba wheat production over the simulated

period when compared to estimated wheat production levels under existing conditions.
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Figure VI 1: Adjusted Wheat Production - Cost Scenario B-1

It is estimated that barley production would decrease under a method of payment change in
western Canada (Table VI and Figure V1.2). But the magnitude of declinc in barley production

would vary between the three prairie pro-inci-. «n Alberta, barley production levels are estimated
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to decline over baseline levels by 11.11 10 23.82 percent or 587.42 to 887.49 thousand tonnes. Majot

declines in Saskatchewan barley production levels are expected to occur under the new costing
procedure, by 0.93 10 1.24 million tonncs, representing a 30.51 10 59.58 percentage decreasc.
Manitoba barley production would also decrease during the simulated period, 1.79 to 2.90 million

onnce..
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Figure VI.2: Adjusted Barley Production - Cost Scenario B-1

Canola production is estimated 1o increase in Manitoba and Alberta over the simulated
period following a change in the method of payment with scenario B-1 cost savings (Table VI and
Figurc VL.3). The greatest increase is in Alberta, where canola production increased between 9 1o
94 thousand tonnes. Saskatchewan would experience marginal increases in canola production
(during the 1983 and 1985 crop years) following a freight costing change. But Saskatchewan’s
canola production is estimated to decrease by 23.63 thousand tonnes during the 1984-1985 crop

year, 75.81 thousand tonnes in 1986-1987, and 17.73 thousand tonncs in the 1987- 1988 crop ycad
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Figure V1.3: Adjusted Canola Production under Cost Scenurio B-1



Production estimates under a method of payment change indicate production shifts away
from the more bulky and lower valuc crops of barley, 1o the less bulky, higher value crops of wheat
and canoia. Since the decrease in prairic barley production is greater than the increases in wheat
and canola production, prairie grain production declines over the simulated period under a method

of payment change.

2. Producer Surplus (1983-1987)

The arca above cach sub regional supply function and below the regional equilibrium price is
calculated so that an adesjuate measure of final producer surplus can be obtained after savings
and/or dissavings are incurred in specific pool accounts (Table V1.7). After a change in the method
ol calculiting producer transport charges, producer surplus for all grain would vary between 1.3
and 2.2 bitiion dollars. The result indicates a decrease in net returns to Prairic grain producers
between 8.86 and 27.11 pereent, if the federal Government had implemented this change in
producer freight charges between 1983 and 1987. The approximate magnitude of this decline would
range from a low of 210.63 10 a high of 505.9 million dollars.

In Alberta, a decrease in barley returns would result from changing producer freight rates, ol
24.58 10 60.89 pereent or 38.89 10 96.16 million dollars. Major declines in net returns are expecied
10 oceur for Saskatchewan and Manitoba barley producers. Saskatchewan producer returns from
barley production is estimated 1o decline over the simulation period between 21.39 (30.11 million
dollars) and 78.42 (46.99 million dollars) percent. In wrms of magnitude the largest decrease in
saskatchewan barley returns would amount to 106.85 million dollars. Returns of Manitoba barley
producers, on ihe other hand, decrease by approximately 52 (38 million dollars) 10 92 (22.5 million
dotlars) pereent. Estimated magnitudes suggest thau barley producers in Manitoba could
experience as much as a 52 million dollar decrease in net returns.

In general, wheat returns in cach provinee are expected to decrease after a method of
- ayment nange to producers. Nonetheless it was found that during the 1984-1985 and 1985-1986
crop years, these returns would increase after the transportation policy change for Alberta
producers. This increase would amount to 24.4 million dollars during the 1984-85 crop year and
32.38 million dollars in 1985-1986. Also, in Saskatchewan wheat returns are expected 10 increase

during the 1984-1985 and 1985-1986 crop years. This increasc in Saskatchewan wheat returns is



expected to be 22 and 37 million dollars. The largest impact in producer welfare from wheat
production after a method of payment change occurs in Manitoba, where returns are estimited to
decrcase by 37 and 91 million dollars.

Canola rcturns for cach province and for cach crop year are estimated to decrease afier a
method of payment change. In Alberta the decrease in canola returns varies between 42 and 185
million dollars. In Saskatchewan the decrease would change downwards by approximately 32 and 45
million dollars. Marginal changes arce expected 1o occur 1o Manitoba canola produccers, by

approximatety 7510 10.5 million dollars.

“TABLE VI.10: ADJUSTED PRODUCER SURPLUS (1983-1987)
(°000 DOLLARS)
CROP YEAR
CROP 83/84 84/85 85/86 86/87 87/88
ALBERTA
Barlcy 113732.47 155837.91 103329.66 97853.57 24978.13
Wheat 376717.17 459755.40 412851.86 313534.47 242776.5
Canola 203465.96 162514.07 173824.67 87947.02 IR A
SASKATCHEWAN J
Barley 110690.6 110619.4 88702.99 24181.99 1292855 |
Wheat 546861.9 715021.3 645688.01 §543%0.57 385034.9
Canola 347168.7 166485.9 323653.0 99514.61 233293.2
MANITOBA
Barley 24116.92 35265.28 23768.39 7376.62 2041.53
Wheat 126169.05 201113.09 266005.54 139776.40 133598.5
Canola 62075.93 59472.56 98627.11 35525.56 85959.47
PRAIRIES
Total 1910998.8 2166085.4 2136451.1 13601008 11292919.6

3. Change in Consumer Surplus (1983-1987)

In western Canada afier a method of payment change 1o producers, consumers would beneti
by approximately 158 to 604 million dollars (Table VI1.8). This benefit occurs because of the

decreasing sub regional prices. The impacts to consumers because of a change in the method of
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payment are estimated to be different depending upon the crop. For instance the consumer bencefit
after the policy change for barley purchases ranges between 205 to 334 million dollars, whereas
consumers purchasing canola could benefit by approximately 60 to 93 million dollars.

In Alberta consumers purchasing barley and/or canola would seck an increase in their
welfare after a method of payment change. During the sizaulation period, 1983-1987, livestock
producers in Alberta would expericace approximately 101 to 161 million dollars. The magnitude of
this increase for consumers purchasing canola within Alberta would range between 20 and 29
million dollars. Consumer surplus from wheat purchases in Alberta would decrease by 16 10 43
million dollars over the simulation period. But during the 1986-1987 crop vear, consumer welfarce
increased by 25 mitlion dollars from wheat purchases.

Saskatchewan barley consumers are estimated to expericnce an increase in welfare by
approximately 53 10 97 million dollars over the simulated period after the change in the method of
payment. Consumers purchasing canola within the province of Saskatchewan would sec an increase
in their we! are of approximately 23 to 37 million dollars. But consumers purchasing wheat in
Saskatchewan hetwee~ the erop years 1983-1984 1o 1985-1986 would experience a decrease in their
welfure, through higher prices, by approximately 6 to 10 million dollars. The remaining crop years
indicate an incro se .n consumer welfare from Saskatchewan wheat purchases by 82 to 153 million
dollars.

Manitobe consumers purchasing wheat, barley, and canola are estimated to experience an
increase in welfare, except during the 1985-8o crop year, where consumer welfare decreased from
wheat purchases. The gain to consumers from barley purchases, ie. livestock producers, is
approximately 45 to 83 million dollars. Gains from whcat and canola purchases in Manitoba arc

approximately 13 1o 71 million dollars, and 17 to 27 million dollars, respectively.
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TABLE VI.11: CONSUMER SURPLUS CHANGE AFTER ADJUSTMENTS (1983-1987)
("000 DOLLARS)
CROP YEAR
CROP 83/84 84/85 85/86 86/87 87/88
ALBERTA ]
Barlcy 113378.4 103063.5 155009.4 161221.3 1010463
Wheat (38174.1) (33965.8) (43048.7) 25097.62 (16299)
Canola 23112.8 20442.1 24996.5 21146.7 I8042.9
SASKATCHEWAN
Barley 82075.78 52797.40 96902.42 85661.40 59280.07
Wheat 61015.6 (90471.7; 31(1)633 153122.40 8282.09
Canola 375.3 222477 34451.3 23445.10 37324.47
MANITOBA )
Barley 63054.46 59346.98 82302.82 49584.78 41596.46
Wheat 13931.56 7123.94 (4550.02) 59602.99 38344.98
Canola 19580.05 17432.59 26902.61 24811.45 26764.50
PRAIRIES
Total 244318.83 158016.66 27233.24 603693.74 327783.1

In western Canada net welfare changes because of a different method of payment following,
pricc adjustments under Scenario B-1are ata low of -351.74 to a high of 112.56 million doflars
Distribution of welfare differs between wheat, barley, and canola on a aggregate basis. Forinstance
the net welfare gain in the prairic barley cconomy is estimated to range between 53 and 138 mithen
dollars. The canola cconomy would experience a welfare gain ranging from 10.5 10 23.6 milhion
dollars over the simulated period, following a method of payment change. 1Uis estimated that it the
federal Government had implemented a method of payment change in western Canada, the wheat
cconomy would have experienced a net loss in welfare, of approximately 7 o 122 million dollars.

Intraprovincial impacts on net welfare are diverse given changes in producer freight rate
costing. In Alberta the barley cconomy was found 1o gain approximately 52 to 86 million dollars,
that is, the loss in producer surplus is less than the gain in consumer surplus over the simulated
period. Also, the canola cconomy in Alberta would expericnee a gain of approximately 5 to 11.8

million dollars during the same time frame. The wheat economy within the provinee of Alberta is
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estimated to experience a decrease in net welfare, 20 to 147 million dollars. However during the
1985-1986 crop year the wheat cconomy in Alberta would have an increase in net welfare of
approximately 9 million dotlars.

The Saskatchewan barley cconomy because of changes in the method of payment wouid
experience gains of approximately 12.3 to 51.96 million dollars and losses of 10 to 20 million
doltars. The canola cconomy in Saskatchewan is estimated to have net welfare losses during cach
crop year in the simulated model, approximately 3 to 14.6 million dollars. In the Saskatchewan
wheat cconomy net welfare gains would have been experienced during the 1986 and 1987 crop
years, by 15.3 and 3.95 million dollars. But during the 1983 to 1985 crop years there would have
been o net loss 1o Saskatchewan's wheat economy, 68.19 to 276.03 million dollars.

In Manitoba over the simulated period, it is estimated that the barley and cancla cconomy
would have experienced a net welfare gain. This gain in barley ranges from 17 to 31 million dollars
and 9 to 20 million dollars in the canola economy. The wheat cconomy is estimated to experience
net welfare lo s in Manitoba, approximately 9 to 77 millic  ollars, after a methoed of payment

change.

4. Grain Flows (1983-1987)

In Figure VL4 optimal transport patterns of wheat in western Canada feitowing a method of
payment change to producers with B-1 cost savings arc presented. Over the simulated period, it was
estimated that 3.4 1o 8.8 mitlion tonnes of wheat would be transported through Vancouver and/or
Prince Rupert. On the other hand, it would be more cost efficient if approximately 4.3 to 17.6
mitlion tonnes were allocated to East Coast ports. Export restrictions at the West Coast became
binding during the 1984 and 1985 crop years. This constraint caused 2.1 million tonn s in 1984 und
605 thousand tonnes in 1985 of wheat, from Alberta, to be shipped through Thunaer Bay. The
West Coast tended 10 be the more lucrative position for wheat shipments from the provinces of
Saskatchewan and Manitob. o or the simulated period. An exception occurred during the 1986 and
1987 crop vears in Saskatche 'n 6.9 and 10.4 million tonnes respectively were transported

through the castern transpor 2 western Canada.
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Figure V1.4: Wheat Transport Patterns under Cost Scenario B-1

During th+ simulated period (1983-1987) the majority of barley exports in western Canada
were shipped via Prince Rupert @nd/or Vancouver, 2.6 to 5.3 million tonnes. But 1.4 million tonnes
of barley during the 1983 crop year and 2.8 million tonnces during the 1984 crop year were exported
through Thundcr Bay. Barley shipments through the East Coast during the 1983 and 1984 crop
years were exported from both Saskatchewan (645 thousand tonnes and 1.9 million tonnes
respectively) and Manitoba (706 thousand tonnes and 937 thousand tonnes respectively). Figure
V1.5 illustrates the optimal shipping patterns for barley in western Canada following price
adjustments because of a different method of payment with actual production and marketing

restrictions at the West Coast.
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Figure VI.S: Burley Transport Patterns under Cost Scenario B-1

5. Freight Costs (1983-1987)

Table V112 illustrates the approximate magnitude of transport costs given the optimal grain
flows in section 4. [t was found that if the federal Government had implemented the method of
payment change to producers during the simulated period, producer transport costs from all grain
shipments would have increased 10 679.28 and 879.85 million dollars. This represents a $12.01 to
$22.32 per tonne increase in wheat shipping costs and a $15.76 10 $24.37 per tonne 'ncrease in
barley freight costs. The C.W.B., annually would pay 253.03 10 543.29 million dollars under a
producer method of payment on all grain shipments. The Board would have also experienced a
decrease in wheat shipping costs over the simulation period by $1.42 10 $5.18 per tonne when
compared to Thunder Bay/Vancouver pricing with a method of payment to the railway. During the
1984 crop year, with a 10 million tonne constraint at West Coast ports, a increase in wheat freight
costs 1o the C.W.B. results, by approximately $2.17 per tonne. Barley shipping costs to the C.W.B.

would increase during cach year of the simulation model, by $0.16 to $6.69 per tonne. Under a



method of payment to producers, the C.W.B. is estimated (o incur costs on Saskatchewan wheit

shipments of approximately 174 to 345 million dollars, from 1983 to 1987. Also the C.W.B would

incur costs on Manitoba barley shipments of 61.62 to 89.77 million dollars.26

TABI ¥ V1.12: ADJUSTED TRANSPORT COSTS WITH B-1 SAVINGS
(1983-1987) MILLIONS OF DOLLARS
PAY THE PRODUCER WITH CURRENT WEST COAST CONDITIONS
Crop Year Alberta Sask. Manitoba Total Per

1 Tonne

1983-1984 ] | [

Producer

Wheat 129.66 323.24 57.16 510.06 22.95

Barlcy 86.59 43.89 3.37 133.86 24.21

Canola 34.85 39.14 17.53 91.53 26.01

Oats 6.73 2.14 0.94 0 81 27.0

Total 257.83 408.42 79.00 745.25 23.63

CWB.

Wheat - 206.05 61.62 267.67 12.08

Barley - 17.67 0.57 18.24 3.30

Oats 3.24 1.30 0.73 5.26 14.49

Total 3.24 225.02 62.92 291.18 9.23

1984-1985

Hducer

Wt 144.25 225.98 65.84 436.07 20.85

Baricy 88.67 49.34 18.26 156.27 24.14

Canola 20.54 32.83 17.57 78.93 2177

Oats 5.91 1.01 1.09 8.01 J 28.36

Total 267.37 309.15 102.75 67928 [ 2230

C.W.B.

Wheat 46.07 345.11 74.39 465.57 22.26

Barley - 48.96 24.38 73.34 11.33

Oats 2.89 0.63 0.87 438 15.51

Total 48.96 394 69 99.64 543.29 17.84

Contuned

26 Adjusted freight costs to the C.W.B. on a sub regiondl basis arc in Appendix C, Table C-1.



TABLE VIL9: con't ADJUSTED TRANSPORT COSTS WITI B-1 SAVINGS

(1983-1987) MILLIONS OF DOLLARS

PAY THE PRODUCER WITH CURRENT WEST COAST CONDITIONS

Crop Year Alberta Sask. Manitoba Total Per
Tonnc

1985-1986 T
Produces
Wheat 95.25 283.98 77.35 456.58 25.38
Barle 78.44 48.93 2227 149.64 28.34
Canola 34.00 42.71 25.02 101.73 31.06
Oats 523 | 154 162 | 83 | 2964
Total 212.93 377.15 126.25 716.33 26.78
C.W.B.
Wheal 37.11 259.02 89.77 385.89 21.45
Barley - - 8.62 8.62 1.63
Oats 2.43 0.93 119 | 45 16.11
Total 39.54 259.95 99.58 399.07 14.92
1986-1987
E |()Q UCeT
Wheat 164.18 410.43 74.09 648.69 29.19
Barley 109.67 33.49 4.25 147.41 30.64
Canola 27.67 28.41 15.84 71.92 33.73
Ouats 8.14 2.13 156 | 1183 34.13
Total 309.66 474.45 9574 | 87985 29.88
C.W.B.
Wheat . 236.21 70.64 306.86 13.81
Barlcy - - 1.65 1.65 0.34
Oals 3.51 122 1.08 581 | 1676
Total 3.51 237.43 73.37 31431 | 1067
1987-1988 |
E |0Qggg|
Wheat 116.97 315.26 67.49 499.71 28.78
Barlcy 54.10 22.09 1.05 77.24 30.17
Canola 38.50 45.93 26.70 111.12 33.65
Oats gor | 209 153 ] 1164 33.57
Total 21757 | 385.38 9676 | 699.71 29.77
C.W.B.
Wheat . 174.00 72.24 246.25 14.18
Barley . - 0.40 0.40 0.16
Oats 36 | 133 119 ]| 638 18.40
Total 386 | 17534 7383 | 253.03 10.77

149
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VII. C.W.B. PROPOSAL UNDER PAY THE PRODUCER ALTERNATIVE

A. Initial Results before Adjustments

1. Production Responses (1983-1987)

If the C.W.B. implemented its new pricing proposal under a method of payment change o
producers, total crop production would vary between 23.4 to 30.9 million tonnces over the simulated
period (Table VILI). This represents a decrease of approximately 2.7 to 4 million tonnes or 8 1o 14
percent from baseline production levels under the pay the railway method of payment. In
comparison o initial production levels under pav the producer method of payment in Table VLT,
introduction of the C.W.B. proposal could cause a further 1to 2 million 1onne reduction in
Saskatchewan and Manitoba crop production. No cha -« Huld be experienced to Alberta
producers becausc of this provinces’ proximity 10 W oast ports.

Saskatchewan wheat production under this scenario is estimated to decrease ! v 720
thousand tonnes or 3.21 10 5.14 pereent when compared to bascline fevels in Table Vi Barley
production would also decrease given a method of payment change with the new C.W.B. proposal
ia cffect. This decrease is estimated to range between 438 10 687 thousand tonnes or 14 10 28
pereent for Saskatchewan barley producers. In relation to production changes in wheat and barley,
the estimated decrease in canola production would be marginal.

This decrease in wheat production represents an additional decline of 100 to 145 thousand
tonnes over those levels found under a method of payment change in Table V1. Barley production
within the province of Saskatchewan would decrease a further 124 to 130 thousand tonnes when
the C.W.B. proposal is introduced compared to production under a pay the producer scenario.

In Manitoba wheat production would decline between 516 and 696 thousand tonnes or 16 1o
96 percent from 1983 to 1987. This decrease represents a reduction of a further 285 1o 394
thousand tonnes when compared to Table V11 Also wheat production would decline between S16

and 696 thousand tonnes during the simulated period over simulated production levels under pay



the railway method of payment. Canola production in Manitoba would also decrease by

approximately 12 610 43.8 thousand tonnes when compared to the existing transportation policy

under Thunder Bay, Vancouver pricing.

TABLE VILL: SIMULATED CROP PRODUCTION (1983-1987)
000 TONN ES)
CROP YEAR
CROP 83/84 84/85 85/86 86/87 87/88
ALBERTA
Barley 4032.56 4758.18 4557.96 4737.39 3048.28
Wheat 3926.05 4760.95 3028.49 5110.92 3166.11
Canola 1297.87 1127.61 1130.89 922.87 1220.52
SASKATCHEWAN
Barley 2121.48 2603.77 2673.72 1717.29 1403.53
Wheat 9630.13 11221.49 8921.17 13298.34 9321.36
Canola 1454.12 1212.78 1378.85 868.24 1398.24
MANITOBA
Barley 1537.73 1653.62 1604.08 890.91 797.22
Wheat 2734.51 3116.54 3139.61 3016.62 2514.34
Canola 497.04 461.29 543.32 370.45 557.37
PRAIRIES
Toul 27231.49 Y1623 26978.09 30933.02 23426.96

2. Producer Surplus (1983-1987)

The introduction of the new pricing arrangement by the C.W.B. unac. a pay ih-: producer
mcthod of payment also changes producer welfare to grain producers in western Canada. Overell
producer weltare would vary between 1.04 and 2.18 billion d¢ llar vith a producer method of
pavment under the new C.W.B. proposal. Associated with the p:- .ous discussed decrease in
production (comparison of production after implementation of the C.W.B. proposal unde: a
method of payment to producers to the baseline estimated ) :vel) is a reduction in producer
welfare. This decrease in producer welfare for all crops wou: 1 rang . between 9.66 and 72.6 million
dollars over the simulated period. In percentage terms this *-ducticn in welfare to producers is

approximately 0.52 to 2.9 percent over bascline levels (pay ¢ riallway method of payment).
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In Saskatchewan producer welfare would decrease for wheat producers over the simulation
period by 82 10 251 million dollars or 2 10 3 percent, when compared 1o bascline levels in Table
VI.1. Tt was ¢stimated that producer welfare to barley farmers located in Saskatchewan would also
decrease, by approximately 45 10 93 million dollars from 1983 10 1987, 11 the C.W.B. had
implemented their pricing proposal under a method of payment change 1o producers. This
represents a 34 to 7S pereent decrease in et returns from barley production in the provinee of
Saskatchewan. Producer welfare associated with canola production in Saskatchewan over bascline
estimated levels would decrease by 30 1o 44 million dollars or 9 1o 16 pereent over the simulated
period.

Producer welfare for Manitoba wheat producers would decrease by approximately S3 o 113
miltion dollars or 24 to SO percent during the simulated period when compared to welfare
mecasures under pay the railway method of payment. Major decreases in producer welfare within
the prosince of Manitoba are expected to have occurred, if the federal government had
implemented a method of payment change within western Canada and the C.W.B. had introduced
their new pricing arrangement from 1983 to 1987. The approximate magnitude of this decreasc s,
22 10 43 million dollars, which represents a 51 to 88 pereent decrcasc in barley returns. Manitoba’s
nct returns from canola production following a grain price policy change with a different method ol
payment would result in a 6 to 11 million dollar decrease, which represents o decrease cquivalent to

210 15 perceent.



TABLE VI.2: SIMULATED PRODUCER SURPLUS, (1983-1987)
(000 DOLLARS)
CROP YEAR
CROP 83/84 84/85 85/86 86/87 87/88
ALBERTA
Barley 78201.65 153007.45 132914.68 100468.29 28613.63
Wheat 493325.71 355315.97 271375.72 256399.90 155055.1
Canola 203465.96 162514.07 173824.67 87947.02 1733077
SASKATCHEWAN
Barley 47813.49 121211.55 111369.64 32449.75 15173.62
Wheal 741170.22 587826.52 451978.67 483931.09 259224.7
Canola 347168.73 26648599 | 323653.03 99514.61 2322932
MANITOBA
Barley 18717.03 36289.83 32467.06 8769.92 2894.79
Wheil 191004.19 164631.49 190537.20 122037.32 89748.08
Canola 62075.95 59472.86 98627.11 35525.56 85959.5
PRAIRIES
Total 2182943 1906756 1786748 1227034 1042270

3. Changes in Consumer Surplus (1982-1987)

Table VIL3 illustrates changes in consumer surplus on a provincial basis. These changes are

measured between Thunder Bay/Vancouver pricing under pay the railway method of payment and

St. Lawrence/Vancouver pricing with producers paying the full W.G.T.A. freight rate. The impact

0 Alberta consumers remains equivalent 1o those levels indicated in Table V1.1 because prices are

cquivalent in both scenarios. Alberta producers would continue to deduct the West Coast rate to

determine a farm gate return. The total change in consumer surplus for all crops and regions

includes these changes to Alberta consumers.

In total, consumers in western Canada could gain approximately 699 million to 1.1 killion

dollars if there was a change in the method of payment along with using the St. Lawrence as a price

basing point instead f Thunder Bay over the simulation period. Consumers of Saskatchewan

wheat would gain between 223 10 445 million dollars, as opposed 1o a 59 10 94 million dollar gain

from barley purchases. Consumer surplus for canola within the province of Saskatchewan increases

by 228 to 375 million dollars because of the proposed pricing policy changes over the simulation



144

period. In Manitoba, ¢....~amer sarpius would also increase for all three crops. The approximate
magnitudes of this increase wnuld be 42 to 67 million dollars for barlcy consumers, 95 1o 156

million dollars from wheat purchases ! 18 to 26 million dollars in canola ~onsumer surplus.

TABLE VII.3: CHANGES IN CONSUMER SURPLUS, (1983-1987)
('000 DOLLARS)
CROP YFAR
CROP 83/84 8a/85 85/86 86/87 87/88
SASKATCHEWAN
Barley 58968.41 59074.16 89944.34 94027.07 68746.90
Wheat 269924.61 223149.70 269474 71 444763.69 3346093
Canola 28708.85 22771.81 33910.26 24496.39 37527.7
MANITOBA 7
Barley 54422.15 57634.55 66954.94 46990.10 42031.95
Wheat 95051.73 127311.11 146883.44 155978.13 133525.6
Canola 18406.37 17558.51 25857.43 25945.43 25707.43
PRAIRIES
Total 707615.70 699475.28 830518.23 1071807.9 841689 &

Net welfare given the change in a method of payment and price hasing point are determined
by summing the change in producer and consumer surplus. This measure indicates if the pohicy
changes proposed creates a negative or positive impact 1o the grains cconomy within western
Canada.

From the changes in consumer and producer surplus it was estimated that a net welfare ginn
would occur for western Canada after implementation of the proposcd grain pricing policies, of
approximately 213 1o 474 million dollars over the simulation period. But the magnitude of regional
welfare impact between wheat, barley, and canola needs 10 be discussed. For the barley cconomy i
welfare gain of approximately 61 to 120 million was found in western Canada. Conscqucently,
during the 1983-1984 crop year a net welfare loss was estimated in western Canada after
implementation of the mcthod of payment change and the C.W.B. proposal. This estimated loss
amounted to 23 million dollars. Estimates from the production simulation sub medel indicate
welfare gains for both wheat and canola. The magnitude of this welfare gain for wheat was 11910

486 million gollars, an. 10 to 23 million dolars for the canola cconomy. In genceral these changes
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in both the method of payment to producers and the C.W.B. pricing proposal creates a transfer ot
wcalth from producers to consumers. in th . case of barley this indicates positive impacts for the
livestock sector within western Canada, that is, cheaper barley feed costs.

The Saskatchewan wheat economy would gain in terms of net welfare following these policy
changes, approximately 112 to 296 million dollars from 1983 to 1987. In barley, a nct welfare gain
was estimated 1o oceur between 1985 1o 1987 by approximatcely 24 1o 58 million dollars. During
1983 and 1984 a net regional welfare * s was estimated, approximately 3.2 to 37 million dollars.
This implics that the producer surplus decscase was greater than the consumer surplus gain,
therefore creating a loss 1o society. The canola sector in Saskatchewan was estimated to experience
a loss during cach crop year of the vimulation modcel. This again suggests a net loss to socicty by
approximatcely the difference between the changes in producer and consumer surplus.

In Manitoba, estimates suggest net welfare gains for wheat, barley, and canola during the
simulation period. For the barley economy this transfer of wealth from producers to consumers
amounts to approximately 16 1o 24 million dollars, thus creating a gain to society. On the other
hand, the gain in the Manitoba wheat sector is approximately 34 to 83 million dollars over the
simulation period. During the same time period gains to ihe canola sector in Manitoba arc

ostimated to be 8 to 20 million dollars.

4. Optimal Grain Shipment Patterns (1983-1987)

Table VI 4 illustrates optimal grain transportation patterns under a method of payment
change o producers with St Lawrence; - ancouver pricing and actual production and marketing
conditions representing West Coast capacity. If competitive conditions arc to be maintained in the
wostern Canadian grains ecconomy under St. Lawrence/Vancouver pricing then there would be
approximately a 50:50 split in transport patterns between the West and East coast ports.
Comparing grain transportation patterns under a method of payment change with Thunder
Bay/Vancouver pricing to St. Lawrence/Vancouver pricing suggests a shift in grain flows from the
provinces of Saskatchewan and Manitoba. The shift would allow an additional 2 to 15 percent of
grain cxports from these provinees to be allocated 10 the West Coast when compared to Thunder
Bay/Vancouver pricing under a method of payment change. This is duc mainly to less grain being

cxported under St Lawrence/V ancouver pricing.



TABLE VIL4: GRAIN FLOWS : ST. LAWRENCE PRICING
Millions of Tonnes (1982-1987)
~ PAY THE PRODUCER ]
REGION WHEAT I BARLEY I CAN. l OATS I TOTAL “
11.7 MILLION TONNE WEST COAST CONSTRAINT (1983-1984).

WEST COAST
ALBERTA 393 315 1.30 0.05 8.41 97.90
SASK. - 1.34 1.45 : 2.79 2185
MANITOBA i 0.50 : 0.50 12.32
TOTAL 3.93 447 3.25 005 [ 1170 46,03
EAST COAST T
ALBER7TA - . : 0.18 0.18 2.10
SASK. 9.63 0.26 0.09 9.98 78.15
MANITOBA 273 0.78 . 0.0 1.56 87.68
TOTAL 1236 | 104 - J o3 | nn 53.97

10 MILLION TONNE WEST COAST CONSTRAINT (1984-1985).
WEST COAST
ALBERTA 331 37 113 0.15 8.30 84.78
SASK. - ' 121 : 1.21 8.9
MANITOBA - 0.49 : 0.49 9,53
TOTAL 331 371 2.83 0.15 10.00 50.15
EAST COAST
ALBERTA 1.45 . . 0.04 1.49 15.22
SASK. 11.22 248 0.04 13.74 9191
MANITOBA 3.40 119 : 0.06 465 047
TOTAL 16.07 367 i 0.14 19.88 4985 |

12 MILLION TONNE WEST COAST CONSTRAINT (1985-1986).
WEST COAST
ALBERTA 3.03 3.50 113 0.02 7.08 98 34
SASK. 1.59 : 1.38 : 297 23.24
MANITOBA - - 0.54 0.54 11.04
TOTAL 4.62 3.50 3.05 0.02 119 4435
EAST COAST
ALBERTA . . 0.13 013 166
SASK. 7.33 2.42 04 9R1 76.76
MANITOBA 3.14 (.89 - 0.07 410 85.36
TOTAL 10.47 3.31 - 0.26 1404 55.65

S ontimed



TABLE VIL3: con’t GRAIN FLOWS: ST. LAWRENCE PRICING
Millions of Tonnes (1982-1987)

REGION WHEAT | BARLEY j CAN. OATS TOTALI T

15.7 MILLION TONNE WEST COAST CONSTRAINT (1986-1987).
o =
WEST COAST

ALBERTA 5.11 3.76 0.92 0.21 10.00 100.0
SASK. 3.26 1.20 0.87 ) 5.33 3452
MANITOBA - . 0.37 ) 0.37 1919
TOTAL R 37 496 2.16 021 15 70 S4.0%)
FAST COAST R |

ALBERTA ; . ; ; 3 ;
SASK. 10.04 . ; 0.07 10.11 65.48
MANITOBA 102 0.17 . 0.07 3.26 89.81
TOTAL 13.06 0.17 3 0.14 13.37 46.00

13.4 MILLION TONNE WEST COAST CONSTRAINT (l987-l988).
WESNT COANT

Al “"IRTA iy 2.07 1.22 0.21 6.67 100.0
SASK. 183 0.94 1.40 - 6.17 52.60
MANITOBA - - 0.56 - 0.56 -
TOTAL 7.00 01 318 0.21 13.40 61.98
EAST COANT

ALBERTA - - - - - -
SASK. 5.49 - - 0.07 5.56 47.40
MANITOBA 2.51 0.08 - 0.07 2.66 100.0
TOTAL 8.00 0.08 - 0.14 8.22 38.02

S. Shipping Costs (1983-1987)

If the C.W.B. proposal was put into ¢ffect along with a change in the method of paying grain
transport rates under existing market conditions, the result would be a decline in total logistic costs
from grain shipments when compared to Thunder Bay/Vancouver pricing under the current
transportation policy (Tables VL6 and VILS). This reduction in total logistic ¢o~ts is due to a
decrease in totzl crop production with marginal shifts in transportation patterns. The approximate
magnitude of this decline ranges from 225 to 307 million doltars. In comparison to the bascline
results under a method of payment change to producers, total system costs over the simulation

period would have decreased by 79 10 308 million dollars.



158

The C.W.B. under its new proposai and a method of payment change to producers would
experience shipment costs for all grains in the range of 112 10 255 million dollars over the
simulated period. This represents a 35 to 63 percent decrease in C.W.B. grain shipping costs. This
indicates benefits to grain pool accounts. In comparison to Thunder Bay/Vancouver pricing undet
a method of payment change, shipping costs 10 the C.W.B. would decrease by approximately 24 1o
66 pereent.

Producer freight costs from shipping grain are estimated 1o range from 28 to 32 dollars pet
tonne over the simulation period under St. Lawrence/Vancouver pricing and a method of payment
to producers. This represents a significant increase in producer freight costs. Under Thunder
Bay/Vancouver pricing and a method of payment to the railway, producers paid approximately S to
7 dollars per tonne 1o transport grain. But the CW.B. gains in pool accounts may outweigh these
producers’ costs, therefore leaving the producer better off after a change in the method of payment

and price basing point (St. Lawrence ).



159

TABLE VILS: TRANSPORT COSTS WITH ST. LAWRENCE PRICING
- (1983-1987) MILLIONS OF DOILIARS
' - ACTUAL PRODUCTION AND MARKETING CONDITIONS
Crop Ycar Albcrta Sask. Manitoba Total Per
Tonne
1983-1984
>roduce
Wheal 92 23 270.07 95.95 458.24 28.13
Barley 7293 43.22 27.52 143.66 26.01
Canola 3(.70 38.71 17.44 86.85 26.73
Qals 5.25 2.36 1.66 9.28 25.54
Total 20111 35435 | 14258 698.03 27.51
C.W.RB
Wheat - 108.25 3.83 117.09 7.19
Barley - 3.75 6.24 9.99 1.81
Oats ) - 0.97 - 4.27 11.74
Total - 112.97 15.08 131.34 5.18
System
Wheat 9223 378.32 104.79 575.33 35.32
Barley 7293 46.97 3376 153.65 27.82
Canola 30).70 38.71 17.44 86.85 26.73
Oils ¥.585 333 1.66 13.54 37.28
Grand Total 204.41 467.32 157.65 829.38 32.68

Contini

o
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TABLE VILS: Con't TRANSPORT COSTS WITH ST. LAWRENCE PRICING
(1983-1987) MILLIONS OF DOLLARS
ACTUAL PRODUCTION AND MARKETING CONDITIONS
Crop Year Alberta Sask. Manitoba Total Per
Tonne
1984-1985
Producer
Wheat 11608 323.04 125.38 564.51 2902
Barley N).32 69.46 43.77 203.54 27.59
Canola 27.49 3335 17.93 78.77 27.86
Oats 4.53 Lo | 19 7.58 26,85
Total 238.42 42696 | 189.03 854.40 28.66
C.W.B.
Wheat 9.23 154.64 15.72 179.59 9.20
Barlev - 54.83 10.24 65.07 8.82
Quats 0.98 0.50 - 1.48 5.22
Total 10.21 20097 25.96 246.13 8.25
System
Wheat 125.32 477.68 141.10 744.10 38.3Y
Barley N).32 124.29 54.00 268.61 36.41
Canola 27.49 33.35 17.93 78.77 27.86
Oats 5.51 1.60 1.96 9.06 32.08
Grand Total 248.63 636.92 214.98 1100.54 36.91

o ontiaed
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TABLE VILS: ¢ 'on't TRANSPORT COSTS WITH ST. LAWRENCE PRICING
(1983-1987) MILLIONS OF DOLLARS
ACTUAL PRODUCTION AND MARKETING CONDITIONS
Crop Ycar Albcrta Sask. Manitoba Total Per
Tonne
1985-1986
210
Wheat 81.67 285.41 128.13 495.21 32.82
Barley 94.22 75.24 36.42 205.87 30.24
Canola 30.60) 41.94 22.17 94.71 31.02
Oalts 4.06 1.75 2.81 8.62 30.45
Total 210.55 404.33 189.53 804.41 31.97
CW.B
Wheat - &9.67 i 18.12 107.79 7.14
Burley - 61.63 10.74 72.36 1063
Outs 2.87 0.63 - 349 12.34
Total 2.87 151.92 28 RS 183.64 7.30
System
Whecat 81.67 375.08 146.24 603.00 39.96
Barley 94.22 136.86 47.15 27823 40.87
Canola 30).60 4194 22.17 94.71 31.02
Oats 6.93 2.37 2.81 12.11 42.80
Grand Total 213.42 556.26 | 21838 988.05 39.27

.Continnod



TABLE VILS: Con't TRANSPORT COSTS WITH ST. LAWRENCE PRICING
(1983-1987) MILLIONS OF DOLLARS
ACTUAL PRODUCTION AND MARKETING CONDITIONS
Crop Year Albcrta Sask. TManimba Total Per
Tonne
1986-1987
Producer
Wheat 15235 3113 13887 949 60 2798
Barley 112.09 40.31 7.72 160).12 3123
Canola 27.64 28.98 16.69 73.30 33.86
Oals 6.28 1.01 2.65 9.93 28.64
Total 298.36 381.68 162.92 842.96 2907
Wheat 247.39 198 25237 11.78
Barlcy - - 1.26 1.26 0.25
Oats - 219 - 2.19 6.3
Total 249.58 249.58 255.82 8.82
System
Wheat 152.35 558.77 140.85 85197 39.76
Barley 112.09 40.31 8.98 161.38 3147
Canola 27.64 28.98 16.69 73.30 33.86
Oats 6.28 319 2.65 | XA 3495
Grand Total 298.36 631.26 169.15 [ 1098.78 37.89

( onttried



(1983-1987) MILLIONS OF DOLLARS

TABLE VILS: Con't TRANSPORT COSTS WITH ST. LAWRENCE PRICING

ACTUAL PRODUCTION AND MARKETING CONDITIONS

Crop Ycar Albcrta Sask. Manitoba Total Per
Tonne
1987-1988 I
Producer
Wheat 92.68 279.09 111.49 483.26 32.21
Barley 6(.56 31.13 3.4 95.13 30.77
Canola 36.14 45.95 24.71 106.81 33.63
| ous 6.18 0.99 290 ) w07 ] 290s
Total 195.56 357.16 14254 | 69526 [ 3226
C.W.aB.
Wheal 85.61 22.68 108.29 7.22
Barley - - 1.19 1.19 0.38
Oats - 2.64 0.14 2.78 3.02
Total - 88.25 24.00 112.26 5.21
System
Wheat 92.68 364.70 134.17 591.55 3943
Barley 60).56 31.13 4.63 96.32 31.16
Canola 36.14 45.95 24.7% 106.81 33.63
Oals 6.18 3.63 3.04 12.85 37.06
Grand Total 195.56 445.41 166.55 807.52 37.47

6. Cost Savings (1983-1987)

163

Cost savings to the C.W.B. arc also determined under the C.W.B. proposal with producers

paving full W.G.T.A. freight costs. These cost savings are calculated by using the following

Comparison.

B-2: Comparing Board shipping costs under Thunder Bay/Vancouver pricing
to St. Lawrence/Vancouver pricing, with pay the producer method of
payment while actual marketing and production conditions represent
West Coast capacity.
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Table VIL6 illustrates provincial cost savings to the C.W.B. on a crop basis. This cost comparison
analyses the benefits that could be obtained by introducing the new C.W.B. proposal under a
mcthod of payment to producers.

The results under cost scenario B-2 indicate a cost savings (o the C.W.B. from all graim
shipments between $5.80 to $8.29 per tonnc. In terms of Board savings on specific crops, wheatis
cstimated at $7.68 to $11.29 per tonne, with an associated savings in barley ranging from $2.95 1o
$4.34 per tonne,

Given provincial shipment patterns in Tables VE4 and VI3 the CW.B would occur cost
savings from grain shipments. Consequently, during the 1985-1986 crop year the Board would
oceur increases in barley shipment costs from the provinee of Saskatchewan. This is due toa shittin

barley shipment patterns from West Coast 1o East coast ports, of 814 thousand tonnes.
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TABLE VIL6: COST SAVINGS UNDER SCENARIO B-2

Millions of Dollars _
PROVINCE WHEAT BARLEYJ OATS TOTAL
1983.1984 T
Alberta - 0.17 0.17
Per Tonne - 0.77 0.02
Saskatchewan 88.25 7.05 0.35 95.65
Per Tonne 9.16 4.39 3.98 7.49
Manitoba 51.72 18.72 0.73 71.16
Pcer Tonne 18.91 23.86 14.35 17.50
Total :39.97 25.77 1.25 166.98
Per Tonne 8.59 4.66 3.44 6.57
1984-1985
Alberta 29.02 - - 29.02
Per Tonne 6.10 - 2.97
Saskatchewan 104.18 11.42 0.15 115.76
Per Tonne 9.28 461 3385 7.74
Manitoba 62.22 20.64 0.87 83.72
Per Te 'ne 18.29 17.38 15.44 16.31
Totat 195.42 32.07 1.02 228.50
Per Tonne 10.08 434 3.60 | 7.65
1985-1986 T
Alberta - - .
Per Tonne - . R
Saskatchewan 98.55 (8.23) 0.31 90.62
Per Tonne 11.05 (3.40) 5.58 7.09
Manitoba 71.84 25.35 1.19 98.38
Per Tonne 22.88 28.40 15.95 21.16
Total 170.38 17.11 1.67 189.17
Per Tonne 11.29 2.51 5.90 7.50

Continued



TABLE VIL6: Con’t COST SAVINGS UNDER SCENARIO B-2

Millions of Dollars
S -

PROVINCE WHEAT BARLEY OATS # FOTAL

1986-1987
Alberta - .
Per Tonne -

Saskatchewan 1449 96 RIRP} (0.96 152.34
Per Tonne 16.96 2.719 (13.95) 987
Manitoba 75.53 11.79 198 88.40
Per Tonne 25.04 6883 16.55 24.39

Total 225.49 15.13 0.12 240.74
Per Tonne 10.52 295 0.35 8.29
1987-1988

Alberta
Per Tonne .

Saskatchewan 61.56 (1.07) 60.49
Per Tonne 6.60) - (1554) 5.16
Manitoba 53.61 10.14 1.05 64.80
Per Tonne 21.32 130.61 16.05 20.16

Total 115.17 10.14 (0.02) 125.29
Per Tonne 7.68 3.28 (0.06) S.80

B. Policy Adjustments

1. Adjusted Production (1983-1987)

Given the cost savings determined in scenario B-2, adjusted production is derived from the
sub regional supply fur ctioiis. Figure VIL1 illustrates adjusicd wheat production on a provincial
basis over the simulation period. Tt was found that wheat output in western Canada would have
varicd between 15.46 and 22.17 million tonncs, if the C.W.B. proposal had been implemented

under a method of payment change to producers. This represents approximately a 4.89 (1.14

1o

million tonnes) to 7.76 (1.3 million tonnes) percent decline in wheat production when compared to

production levcls in the bascline analysis (Thunder Bay/Vancouver pricing under a mcthod of

payment 10 railways). The largest impact, in comparison to bascliuc production levels, would occur
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in Manitoba, where wheat production is estimated to decrease by 492.03 (15.04 percent) 10 624.26
(14.51 percent) thousand tonnes. Saskatchewan wheat production would also decrease over the
simulation period. The approximate magnitude of this decrease ranges from 242.14 (2.53 percent)
10 367.33 (2.62 pereent) thousand tonnes. Alberta wheat production when compared 1o bascline
results decreases by Y837 (2.86 perc 21110 573.39 (9.61 po .. nt) thousand tonnes from 1983 to

1987,

AR AT o AAN
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Figure Vil 1 Adjusted Wheat Production under Cost Scenario B-2

Adjusted barley production under cost seenario B-2 is presented in Figure VIL.2on g
provincial basis. Barley production in western Canada under the new C.W.B. proposal with a
method of payment change to producers is estimated 10 vary between 5.37 to 9.19 million tonnes.
In comparison to Table V.1 (bascline) barley production is estimated to decrease bewween 1.71
(15.67 pereent) to 1.82 (25,31 pereent) thousand tonnes over the simulation period. Major regional
impacts are estimated to occur in bartes production when compared to ostimated baseline levels
(Lable IV.1). In Alberta, barley production would decrease by approximately 591.35 (15.87
pereent) thousand tonnes to 107 (18.03 pereent) million topnes, given a method of payment
change to producers under St. Lawrence/Vancouver pricing. The decrease in Saskatchewan barley
production 1= estimated to decrease by 663,17 (20 28 pereent) to 681.33 (32.79 percent) thousand
tonnes. Manitoba parley production is estimated to decrease by 428.25 (20 pereent) to 540.86 (39

pereent) thousand tonnes from 1983 1o 1987,
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Figure VI1.2: Adjusted Barley vroduction urder €080 Scena 1o 3-2

On a provincial basis, canola production in western Canada would vary between 218 and
3.26 million tonnes, following adjustments because of the price and transportation policy change
This represents a marginal decrease in canola production in wesizrn Canada in comparison o
bascline production levels, of 0.06 million tonnes. In Alberta, canola production was estinated
over the simulation period o decrease by 20.11 thousand tonnes and increase by as much as 150.74
thousand tonnes. Marginal impacts to Saskatchewan and Manitoba canola production is estimated
1o occur when compared to baseline simulation results. 1n Saskatchewan, canola prodaction would
socrease by 647 oL and tonnes and increese by 10.87 thousand ton os over the simulation
period. Mamitc '~ nola production is estimated to decrease by 17.3 10 17.9 thousand tonnes, o1 by

311 to 4.4 pera
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Ficure VL Adyusted Canola Producuon under Cost Scenario B-2

2. Producer Surplus (1983-1987)

Lable VL7 illustrates producer surplus on a provincial basis following adjustments o
production. [t was estimated that over the simulation period producer surplus would vary between
1.09 and 2.29 bilhon dollars in western Canada. With a change in the method of payment under St
Eawrence/Vancouver pricing and B-2 cost savings, producer welfare when compared to bascline
producer surplus (Table [V.3) would decrease by 410 thousand dollars to 1.41 billion dollars over
the sumulation penod. Regionat impacts, however, ditfer between the three prairie provinees
because of a price and transportation policy change.

In Alberta, returns 1o wheat producers given adjusted production levels would decrease by
37.92 10 6432 muillion dollars from 1984 to 1987. In comparison 10 bascline producer welfare levels.
wheat producers located in Alberta would experience an increase in net returns during the
TON3-JORS crop year. Associated with the large decreases in barley production in Alberta are major
decreases i farmets welfare when compared to the bascline analysis (Table 1V.3). These decreases
tange from a low of 43.25 10 64.75 million dollar - over the simulation period. This indicates

benetits to livestock feeding within the provinee of Alberta. Canola returns in Alberta would also



decrease after adjustments to production, when compared to bascline simulation results. The
approximate magnitude of this decrease varics between 13.52 10 54.46 million dotlars from (983 10
1987.

In Saskatchewan, given a comparison 1o bascline producer welfare measures, farmers retnns
would decrease during the 1984-1985, 1985-1986 and 1987-1988 crop years by 49.52 o 10¥ 49
million dollars. In 1983-19+.4 wheat returns for producers located in Saskatchowan would increase
by 36.20 million dollars. Also during the 1986-1987 crop year Saskatchewan wheat returns would
shift upwards by S1.08 million dotlars. Barley returns within t.e provinee of Saskatchewan are
estimated to decrease over the simulation when compared to estimated levels in the bascline
scenario. These decreases range from a low of 41,18 1o a high of 91.72 million doltars.
Saskatchewan canola returns would also decrease during the simulation when compared to
bascline Ievels, 29.58 to 44.69 million dollars.

Wheat returns whea compared (o baseline estimated lev @ -are expected to decrease by 71490
10 90,99 .7 doilars in Manitoba. Barley returns are slso estimated to decrease i tanitoba
over the s, . ced period, thus creating a benefit to livestock producers located in that provine
The approximate magnitude of this decline ranges from 20 63 10 40.46 million detlars. Marginad
decreases in Manitoba canola returns of 756.17 thousand dollass o 10 >3 mithon dollars arce

estimated to occur during the simuluted period.



TABLE VIL7: ADJUSTED PRODUCER SURPLUS (1983-1987)

(000 DOLIARS)

CROP YEAR
C.W.B. PROPOSAL UNDER PAY THE PRODUCER ALTERNATIVE WITH B-2
SAVINGS _
CROP 8334 84/85 8sm6 | 8m1_ | 8188
ALBERTA .
Barley TANI3T 60 163382.36 136609.16 108064.98 32687.63
Wheat S24842 17 39740221 312090.82 294454 72 173615.91
Canola 203465.96 162514.07 173824.67 87947.1)2 173307.74
SASKATCHEWAN
Barley 4907825 131855.94 117558.72 36564 48 18737.23
Whear 79807617 | 64421948 | 50577928 | <4323253 | 280883.49
Canola 347168.73 266485 ¢ 323653.03 99514.61 232293.24
MANITOBA ] )
Baricy 19149.9%) 40723.74 . +4865.40 10267.83 3886.91
Wheat 2068X).45 181077.49 212197.93 138246.26 97849.19
| Canota 62075.95 59472 86 98627.11 35525.56 85959.47
. PRAIRIES ]
[ Total 278 2047134.1 1915206.1 ﬂ 1353818.0 111992208

3. Changes to Consumer Surplus (1983-1987)

Mcasuring the arca between the fixed demand functions before and after a policy change. ¢

refated 1o the baseline seenario and pay the producer method of payment under St.

Lawrence/Vancouver pricing, gives a measure for consumer surplus change. Overall, it is estimatee

that consumes would benefit by 441.71 (o 75334 million dollars from all grain purchases given the

proposed chianges in transportation and pricin g policy. Consumers, i.¢. livestock producers or

fGreign consumers are estimated to benefit anproximately 160.78 1o 2 - - 7 million dollars from
harley purchases in western Canada. The annual benefit 1o wheat consumers in the prairies was
estimated to be approximatcly 215.52 to 400 million dollars over the simulated period. Foreign

consumers could benefit by approximately 61.17 1o 91.38 million dollars from purchases of canola

wostern Canada.,




Lo

The largest impact on consumers of barley is estimated to occur in Alberta, where consumct
surplus changed by 65.62 10 124.12 million dollars over the simulated period. In Saskatchewan the
increasce in consumer surplus for barley purchases was estimated 1o be approximately 43.98 to 81 23
million dollars. Manitoba consumers are estimated to incur a benefit ranging from 47.11 10 62.89
million dollars over the simulated period.

Saskatchew: n and Manitoba consumers are estimated 10 incur large increases in consumet
surplus over the ~mulated period. In Saskitchewan, consumer surplus increased by 99.61 1o 2RV 0N
million dollars from 1983 to 1987. Also, the benefit to consumers in Manitoba is 70.59 to 111
miilion dollars o or the simualated period. In Alber o, nis ¢ 'mer benefit is estimated to range
from 29.86 t0 66 06 million dollars.

R’ iely to wheat and barley, consum Jwar anolaan the three prairie provinees
are estimated to incur moreinal changes. In Alo o -umuer sur plus would increase by 204 1o 28
million dolars oy . ated period. Saskatchewan canola consumers would see a benefit
from purchases © ~ million dollars. Also, in Manitoba, this benefit would range from
179410 2638 b » L.

Summing i} ! ages in consumer and p.oducer surplus gives an approximate netwella.
measure for cach grain and region in western Canada. In total, net weltare for the prairic region s
- stimated 1o be changed by approximately 112.31 10 298.13 mullion dollars vt the simulated
period. This indicates a transfer of wealth trom producers 1o coicumers during the 1983 10 1937
crop years. In Alberta’s barley ccone - a decrease in net weltare amounting 1o 26.65 million
doilars and a benefitof approainetes, $9.37 million dollars would occur duning the same tme
{1 In the Alberta wheni economy, net welfare could range tioma low of -18.55 104 high of
£3.48 million dollars. The Alberta canola sector would expenience a net welfare ranging from 5.1%
1o 10.90 million dollars. Regional net weitare effects in Saskatchewan for barley are estimated to
range ior low 0f -43.77 1o a high of 25.19 million dollars over the simulated penod. The wheat
cconomy in Saskatchewan is estimated to incur a net benefit of 48.24 o 214 93 million dollars,
Canola in Saskatchewan i~ estimated from 1983 10 1987 to have a negative regional wellare chanpe
of 3.1 to 106 million dollars. In Manitoba, net welfare is expected 10 oceur for cach grain over the

simulated pericd. In fact, barley regional weltare would range from 10.06 to 22.42 million dotlars.



TABLE VILS. CHANGES TO CONSUMER SURPLUS (1983-1987)

(000 DOLLARS)
CROP YEAR

C.W.B. PROPOSAL, UNDER PAY THE PRODUCER ALTERNATIVE WITH B-2

SAVINGS

CROP I 834 84785 85/86 8687 N 8183

ALBERTA
Barley 65611 73714.46 97829.67 12411858 7R060.24 N
Whcal 39824, 32626.72 29864.20 660)57.49 54132.33 |
Canola 23284 45 20404.61 23852.67 21993.84 28000.29
SASKATCHEWAN i
Barley 47955.65 43976.77 78166.36 81246.15 58828.40
Wheat 168731.51 99613.52 151347.52 283979.05 243012.40
Canoia 28708 85 22823.70 34043.56 24396.17 37463.16
MANITOBA
Barlcy 47109.06 50330.0 7 62885.98 44302.90 344,10
Wheat 1159150 83284.2 97253.07 111001.68 102860.60
Canola 18586.40) 17938.9: 26377.80 26247.24 259,83
B "RAIRIES
Total S10404.53 444713.07 601620.85 783343.10  [667621.35
Netregional welt o the wheat sector during the san nod in  ~katchewan is estimuted

10 be 6 10 6.3 million dollars, Rego.a weltare levels 1o the ». atoba canola sector would range

from .05 10 2023 million dollars from 1983 1o 1987.

4. Grain Flows (1983-1987)

From the adjusted produ. tion levels previously discussed, the amount of wheat and barley

available to the export market can be determined. In Figure VIL4, the optimal transport patterns

of wheat to export peition s presented

is estimated that approximately 8 to 17 million tonnes

would flow mote cost efficiently through the East Coast, as - posc. to 2 to 8 million tonnces

through the West Coast over the simulation period. The optimal transport route for acjusted

wheat shipment. from Alberta was estimated 1o be through v ancouver and/or Prince Rupert over

the simulation period. An exeeption to these transport patierns occurred during the 1984 and 1985

crop years. In the 1984- 1985 crop year, approximately 1.84 million tonnes of wheat from Alberts
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was tran: pocted via the castern route, given competitive condinions in the western Canadian gramns
scctor Ao, during the 1985-1986 crop vear, wheat shipments from Alberta through the St
Lawrence via Thunder Bay was estimated at 410 thousand tonnes. In other words, the tonnage
constraint at West Coast ports became bindine waiing '9R4 and 1985, In Saskatchewan, ist Coost
ports were estimated to be the more lucrative position for wheat from 1983 10 1985, approxim. . 1y
9.3 to 10.1 puiltion tonnes during this period. During the 1986 and 1OR7 crop years, 5.9 0 10
mullion toanes of wcat iro m Saskatchew. - uinde competitive coidditions, was estimated 10 te
transported through Vancouser  Vor Prince Rupert. All Manitoba wheat shipments would be

transported to the castern Canadian ports if the C.W.B.'s objective wiis 1O minimize Bansport cont

amns my e
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Figur. 11 1: Wheat Transport Flows under Cost Scenario B-2

The West Coast por. sould tend to be the more lucrative potitions for barley exports in
western Canada, following changes to the C.W.B. Act that led to the use of the St Lawrence as a
price basing point in the method of calculating producer freight costs. Over the simulation period,
it was estimated that 3 S 1o 6.8 million tonnes of barley would be transporied through the West
Coast, if the C.W.B. implcinented its pricing proposal under a method of payment 1o producers and
cost savings were identical to those in scenario B-2. Approximately 1.6 to 3.4 nallion tonnes of
barley in western Canada would be transported to Eastern ports. The souree for barley shipmer
at Thunder Bay over the simulation period is estimated to flow from Saskatchewan and Manitoba
Approximately 2.4 million tonnes of barley shipments at Thunder Bay were from Saskatchewan,

whereas, 1.8 million tonnes came from Manitoba.
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Figure VIS Barley Troport Flows under Cost Scenario B-2

. ¥reight Costs (1983-1987)

Tiable VILY illustrates adjusted shipping costs 1o producers and the C.W.B.. following a
chunge i grain priang and freight costing. Iis esoinivs < d that producers wounld incur transport
Costs trom all grain shipments ranging between 621.71 and 892.05 million dollars. On average,
prod: - o would pay $20.75 10 829 12 per tonne to ship wheat and $23.09 10 $30.77 per toanc to
tans pore harley 1o export position over the simulated period.

The W BLshipment costs for all grains from 1983 10 1987 were estimated (o range between
2SR.60 10 49985 million dollars. On 4 per tonne basis, the C.W.B. wonld incur on average, a 312.34
10524 33 per tonne freight charge from wheat shipmenis and $0.47 10 r tonne on barley
stupments, The majority of total transportation costs to the CW.B. occ.. mom Saskatchewan
wheat shipments by approximately 148 1o 331.73 multion dollars. Also the C.W.B. would pay
transportation costs for Manitoba barley amounting to 1.51 1o 26.28 million dollars.

A comparison of shipping costs from the baseline analysis (Table 1V.6) to adjusted freight
costs found under St. Lawrence/Vancouver pricing under a method of pavment to producers,
results in producer freight costs increasing for all grains by 440.21 to 704.1 million dollars. Tt is
estimated over the simulated period that producers would incur a $13.55 10 $17.66 per tonne

increase in transportation charges for wheat ship ments. Barley transportation charges 1o producers



were lso estimated o increase over the simulated penod, $17 56 10 $17.93 per tonne. These
producer freight charge inc:cases are a direct result of changing the price basing point from
Thunder Bay to the St. Lawrence and shifting the method of payment from ae railway (o
producers.

In most years the CW.B. would expericnce a decrease in transportation charges from gran
shipments by implementing its pricing proposal while the federal Government changed the method
of pavment from railways to producers inwestern Canad - This decrease ranges from 4347 o X0 s
million dollars. With the binding constraint at We.t Coast ports duning the 1984 1985 crop year,
the T W.B. would . uran increasce in shipment costs amounting to 2.6 mithion dollars. On a par
tonne basis, wheat shipping costs to the C.W.B. are estimated to decrease by $1.26 10 86.29 Duniny
the 1984- 1985 crop year, C.W.B. wheat shipping costs are expected to increase by $0.57 per tonne
It ix estimated that a variation in barley shipping costs to the C.W.B. would occur when compared
10 haschine levels. For instance, C.W.B. costs from barley shipments would increase during the 1983
and 1985 ¢iop years by So.14 and 30.02 per tonne and decrease by $10.03 per tonnie in 1984, S0.08
per tonne in 1986, and $0.30 per tonne in 1987 In most crop years, implementing the C.W.H.
proposal under a change in the metho' Hf calculating freight chaiges causes a shittin miarketing
costs away from the C.W.B. 10 prohuc. s, thereby, recognizing locational advantzge (o th

tarmers located closest 1o the lower cost West Coast p()rls.27

27 Adjusted freight costs to the C.W.B. on a sub regional basis arc in Appendix D, Table D-1.
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TABLE VIL9: ADJUSTED 'I'RAN.\T- U COSTS WITH ST. LAWRENCE PRICING
(1983-1987) MILLIONS OF DOLLARS
| PAY THE PRODUCER WITH CURRENT WEST COAST CONDITIONS
[ Crop Year Albcrta Sask. Manitoba Total Per
Tonnc

1987 1984 I
Producer
Whecal 93.23 240.40 53.33 392.97 22.80
Barley 77.27 41.43 15.63 134.33 23.09
Canola 31.08 38.21 15.35 84.61 25.96
Oats 6.73 2.14 0.94 981 27.00
Total 214.29 122.18 85.25 621.71 23.35
C.WB.
Wheal : 155.27 57.50 212.77 12.34
Barley - 19.72 20.86 40.57 6.97
Oats - 1.30) 0.73 S.26 14,49
Total ; [ 629 79.08 258.60 9.71
1984-1985
Producer
Wheat 133.04 216.71 63.02 412.78 20.75
Barley 89.02 65.86 1968 174.55 24.49
Canola 27.88 33.20 17.34 78.43 27.98
Ol 591 1.01 1.09 8.01 28.36
Total 255.85 316.73 13 1 67376 2247 |
C.WB
Wheat 4043 331.73 71.21 443.38 22.29
Barley - 25.81 26.28 52.09 7.40
Qals 2.89 (.63 0.87 4.38 15.51
Total 43.32 358.17 9836 || 499.84 16.67

Continued



TABLE VIL9: con’t ADJUSTED TRANSPORT COSTS WITH ST. LAWRENCE PKRICING

(1983-1987) MILLIONS OF DOLLARS

PAY THE PRODUCER WITH CURRENT WEST COAST CONDITIONS

Crop Year Alberta Sask. Manitoba Total Per
Tonng

1985-1986

Producer

Wheat 127.44 >3 70.52 454.08 2848
Barle 94.67 .76 27.26 194.69 28.69
Canola 31.27 41.94 2272 95.93 3102
Oats 5.23 1.54 1.62 839 29.64
Tetal 258.61 372.36 122.11 753.09 28.91
C.W.B
Wheat 5679 233.80 81.84 372.43 23.33
Barlev - - 10.55 10.585 1.55
Outs 2.43 0.93 1.19 4.56 16.11
Total 59.21 234.74 93.58 387.54 488
1986-1987

Producer

Wheat 164).65 410.17 74.68 645.49 29.12
Barley 113.88 40.19 6.86 160.93 30.77
Canola 28.00 28.85 16.94 73.80 3382
Oats 8.14 2.13 1.56 11.83 34.13
Total 310.67 481.34 100.04 892 0N 29.87
Wheat 245.12 71.21 316.33 14.27
Barlcy - 2.66 2.66 0.51
Oats 351 1.22 1.08 S.81 16.76
Total 351 246.33 74.95 32480 1088 |
1987-1988
Producer

Wheat 98.29 287.64 60.33 446.26 28.86
Barley 63.02 3193 3.90 98.86 30.47
Canola 36.27 45.75 24.68 106.69 3361
Oats 8.01 2.9 1.5 11.64 3357 |
Total 205.59 367.41 .45 663.45 29.94
C.W.B.

Wheat 148.00 64.58 212.58 13.75
Barley - - 151 1.51 0.47
Oats 3.86 1.33 1.19 6.38 18.40)
Total 3.86 149.33 67.28 220.47 Y5




VIII. MISSISSIPPI RIVER ALTHRNATIVE

Up to this point, discussions on domestic grain pricing have been in the context «

all-Canadian grain export route (West Coast ports, and the Great Lakes podts and th Sea e ence

Scaway System). The institutional arrangements (government policics related to rar s s and
port Lacility intrastructure) in the grain sector have traditionally led v crainexpert 0 ghithese
Canadian ports. Major changes in government transportation policies have taken modifying this

coviconment. Among these changes was the passage of the Western Grain Transportation Act in
1983, "o facilitate the transportation, shipping and handling of western grain".28 The Federal
Government, under this act, pi'ys the annual Crow Benefit directly to the railways, and through a cost

share system with producers of ¢ligible commudities, shippers pay the tirst 6 percent of rail freight
costs, This ncrease in prain transportation rates sct under the W.G . T.A. led to interest in the
“ississippi River system as a viable alternative export route.

The export route for this movement is assessed by Gemmel! (1987), for the 1985-1986 crop
vear. It is assumed that grain would be loaded into barges from rail cars at a facility in St. Paul,
NMinnesota. The grain would rravel down the Mississippi river to Baton Rouge, Louisiana where it
~ould ke loaded i an ocean vessel. To get te St Paul, it is hypothesized that the erain would travel
by rail from a Canadian inteerchange point (Winnipcg).29 Since procucer prices arc determined an the
current study by subtracting the transportation rates from a central point in €ach sub region to the
neatest export port. ! follows from this that assessing the Mississippi alternative must also take into
account freight costs [rom cach central point to Winnipeg.

During the 1985-1986 crop year producers paid ca average $7.00/tonne to transport their grain
under current W.G.T AL freight rates. Barge costs from St. Paul to Baton Rouge and terminal costs at
St Paul amounted to $23.8C/1onnce during 1985-1986. This suggests that the Mississippi River would
be a teasible alternative only under a method of payment change. The Mississippi River alternative,

therefore, is only considered in the co ateat of full rail freight rawes being paid directly by producers

28 Grain Transportation Agency, Review of the Western Grain Transportation Act, April, 1986, pp.s.

29 Iuis recognized that there exists numerous interchange points in western Canada for grain
transportation to the United States.
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It is assumed that the CW.B. v ., ~ccognize the Mississippi River as a viable export toute for
Canadian grains, that is, prices will be bascd in stere at Thunder Bay, Vancouver, and the Mississippi
Producers freight rates will be based on transportation of grains to one of these three ports,
whichever is lowest. In the case of the C.W.B."s n.ew pricing proposal, the St. Lawrence scaway will
replace Thunder Bry as a price basing point, therefore, producers freight costs are the lowest of St

Lawrence/Vancouver/Mississippi ports.

A. Iniual Responses to Grain Policies

1. Production Responses (1985-1986)

Table VIIL1 shows initial production results for the 1985- 1986 crop year, using St.
Lawrence/Vancouver/Mississippi pricing and pay the producer method of paying freigh? charges.
Comparison of production of spring wheat, feed barley, and canola to initial production estimated
under Thunder Bay/Vancouver pricing with pay the producer method of payment shows a deckhne
ol 3.7 pereent in total production. ‘T he 3.7 percent consists of 638.9 thousand tonnes ol spring
wheat, 361 S thousand tonnes of feed barley, and 36.3 thousand tonnes of canoli

Production of wheat, barley, and canola in Alberta in these two scenarios is equivalent
because producers pi o similar freight rate charge 1o export their grain. In Saskatchewan,
production of barley would decrease by approximately 100 thousand tonnes during the 1985-198¢
crop year. Also wheat production is estimated to decrease by 184 thousand tonnes. But canola
production in Saskatchewan would increase by 4 thousand tonnes, given the low POSITIVE CTOSs
price effects. Major impacts in wheat and barley production in the province of Manitoba are
estimated to occur by introducing a third export position, under a method of payment change.
Barlcy would decrease by 261.2 thousand tonnes and wheat is estimated 10 decrease by 455
thousand tonnes. Marginal decreases in Manitoba canola production dre cstimated 1o 0ccur duting
the 1985-1986 crop year of 4.5 thousand tonncs.

On a provincial basis a change in total welfare varics between $57.8 million in Manitoba o
$111 million in Manitoba for all grain. In Manitoba and Saskatchewan changing grain output led 1o

declines in tetal producer welfare of approximat 'y 162 million dollars in Manitoba and 286



million dollars in Saskatchewan. The net welfare gain in western Canada under St

Lawrence/Vancouver/Mississippi pricing involves a transfer of wealth from preducers to

consumers. In fact, consumer surplus increased by 249 million dollars in Manitoba to 393 m.{!ion
dollars in Saskatchewan. From Table VIIL 1, barley consumers, livestock producers, in Manitoba
would gain 24 million dollars by changing the mcthod of payment under St. Lawrence/Vancouver

pricing. 7 his represents a 1.03 million dollar decrease over Thunder Bay/Vancouver pricing while

producers would pay the full W.G.T.A. rate to ship their product.

TABLE VIILL: INITIAL PRODUCER RESPONSE

Region Quantity Prouucer Consumer Nect
Supplied Surplu Surplu Welfare
Change %0 Change 3 Change
('000 Tonnes) ('0008) ('0MS) (O003)
7 ALBERTA
Barley 4558 - - -
Wheat 3029 - - -
Canola 1095 - - -
] SASKATCHEWAN
Barley 2674 (84187) 89945 5758
Wheat 8922 (1569106) 269475 112559
Canola 1379 (44682) 33910 (10772)
MANITOBA )
Barley 1604 (428&12 66955 24094
Wheat 3140 (112646) 156649 44003
Canola 543 (6910) 25857 18947
PRAIRIES
Toal | 26944 (448202) 642791 194589

2. Optimal Grain Shipment Patterns ( 1985-1986)

30 Producer Surplus Chanéc. The change in producer surplus is determiined by comparing Thunder

Bay/Vancouver pricing to St. Lawrence/ Vancouver/ Mississippi pricing undcr pay the producer

method of payment.

31 Consumer Surplus Change. The change in consumer surplus is mcasured by a similar method o

that of producer surplus change.
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Exports from all sub regions, determined from the local supply functions and demand lcvels,
arc then used as export quantities in determining trade flows to the three export positions. Table
V1.2 shows initial optimal grain trade patterns when movements through the U.S. were
permitted, under both Thunder Bay/Vancouver and St. Lawrence/Vancouver pricing, together with
producers paying the full cost of shipping grain set under the W.G.T.A. This initial run was
considered in the context of restricting West Coast shipments to the actual Prince
Rupert/Vancouver marketing conditions during the 1985 - 1986 crop year (12 million tonnes).32
Under Thundcer Bay/Vancouver/Mississippi pricing, approximately 53 percent of grain shipments
arc diverted down the Mississippi River, while 46 and one perceat are shipped through the West
Coast ports and Thundcr Bay, rcspcuivcly.33

It was found that increasing West Coast capacity to a level estimated by the CW.B. (20
million tonnes) under Tnunder Bay/Vancouver/Mississippi pricing 8 million tonnes would be
diverted from the Mississippi River to Vancouver and/or Prince Rupen (Table VIIL3).
Constituting this 8 million tonnes is 6.54 million tonncs of wheat, and 1.31 million tonnes of barlcy
from Saskatchewan.

When West Coast capacity is increased to 20 million tonnes vnder St
Lawrence/Vancouver/Mississippi pricing, approximately 8.6 million tonnes are diverted away from
the Mississippi River 1o West Coast ports. There is a slight change in trade patterns when
compared to the 12 million tonne West Coast restriction, thai is, all Alberta and Saskatchewan
wheat are shipped through Vancouver or Prince Rupert, no Manitoba shipments move via the

Mississippi

A2 This marketing condition during 1985-1986 crop year also reflects the production conditions
during that same year.

33 Grain trade flows under St. Lawrence/Vancouver/Mississippi pricing are similar to those flows
tound under Thunder Bay/Vancouver/Mississippi pricing. The dilference between the three pricing
alternatives occurs in the context that less grain is shipped initially under St. Lawrence/Vancouver/
Mississippi pricing due to producers response 10 this new pricing mechanism.



TABLE VIIL2: OPTIMAL GRAIN SHIPPING PATTERNS

Nt
R

Millions of Tonnes
—
REGION WHEAT | BARLEY | CANOLA ] OATS [ TOTAL %
12 MILLION TONNE WEST COAST CONSTRAINT
THUNDER BAY/VANCOUVER/MISSISSIPPI PRICING
WEST COAST
ALBERTA 3.02 3.50 1.12 0.02 7.66 98.00
SASKATCHEWAN 1.59 0.81 1.38 - 378 28.97
MANITOBA 0.34 0.61 0.26 0.02 1.23 10.22
TOTAL 461 431 3.04 0.02 12.00 45.75
MISSISSIPPI
ALBERTA - - . ;
SASKATCHEWAN 7.51 1.70 - - 9.21 70.57
MANITOBA 3.60 1.15 - 4.75 88.29
TOTAL 10.46 2.50 - 13.96 5322
EAST COAST
ALBERTA - - 0.14 0.14 2.00
SASKATCHEWAN - - - 0.05 0.05 0.46
MANITOBA - - - 0.08 0.08 1.49
TOTAL - - - 0.27 0.01 1.03
ST. LAWRENCE/VANCOUVER/MISSISSIPPI PRICING
WEST COAST
ALBERTA 3.02 351 1.12 0.02 7.66 98.00
SASKATCHEWAN 1.59 1.51 1.38 0.02 3.80 29.03
MANITOBA - - 0.54 - 0.54 10.22
TOTAL 461 424 3.04 0.04 12.00 45.75
MISSISSIPPI
ALBERTA - - - - - -
SASKATCHEWAN 7.32 1.61 - - 9.21 70.36
MANT" DBA 3.14 0.89 - - 4.75 80.29
TOAL 1.1 2.85 - 13.96 53.22
EAST COAST
ALBERTA - - 0.14 0.14 0.61
SASKATCHEWAN - - - 0.05 0.06 1.49
MANITOBA - - - 0.08 0.08 1.03
TOTAL - - - 0.27 0.27 1.03
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TABLE VIIL3: GRAIN SHIPPING PATTERNS - INCREASED CAPACITY
. Millions of Tonnes
pp————— = "rr—.__——’—-——-_—‘ ]
REGION WHEAT ]| BARLEY | CANOLA | OATS %
20 MILLION TONNE WEST COAST CONSTRAINT
THUNDER BAY/VANCOUVER PRICING
I = o
WEST COAST
ALBERTA 3.02 3.50 1.12 0.16 7.80 100.00
SASKATCHEWAN 8.13 2.14 1.53 0.01 11.65 80.85
MANITOBA . . 0.55 ) 0.55 10.38
TOTAL 1115 5.62 3.06 0.17 20.00 76.25
MISSISSIPPI
ALBERTA ; ) . ] ] ]
SASKATCHEWAN 0.97 0.39 ; 3 1.36 9.44
MANITOBA 3.0 115 } ; 4.75 £9.62
TOTAL 4.57 1.54 . . 6.11 23.29
EAST COAST
ALBERTA . . ) } . )
SASKATCHEWAN 0.97 0.39 0.04 1.40 9.72
MANITOBA . ) ) ) ) .
TOTAL ; . } 0.12 0.12 0.46
ST. LAWRENCE/VANCOUVER PRICING
WEST COAST ]
ALBERTA 3.02 3.51 1.12 0.16 7.67 100.00
SASKATCHEWAN 8.17 2.08 1.55 007 11.65 91.16
MANITOBA . . 0.54 - 0.54 10 54
TOTAL 11.19 5.58 3.04 017 20.00 81.97
MISSISSIPPI
ALBERTA ; . ) . . )
SASKATCHEWAN 3.88 1.23 . 3 1.08 8.45
MANITOBA 0.74 0.89 ; . 4.03 87.74
TOTAL 3.88 1.23 ; ; 4.37 17.84
EAST COAST
ALBERTA ; ) ; ] . .
SASKATCHEWAN ; . . 0.05 0.05 0.39
MANITOBA ; . ; 0.08 0.08 1.72
TOTAL ; ; J ; 013 | 013 0.19

River. The result is that approximatcely 18 percent of western grain would flow efficiently down the

Mississippi River 1t the C.W.B. implemented its new proposal under a 20 million tonne West Coast

restriction with producers paying fuli freight chargcs.34

3 Fruin and Dickerson (1986) dcvclo‘red a linear programming cost minimization trans-shipment
model for the 1984-1985 crop year to determine if the Mississippi River is a viab'e export position for
Canadian grains. Their findings suggest that it would have been advantageous to shiﬁ as much as 10
percent of Canadian export grain by barge to Mississippi River Gulf ports--even with crow rates in
cffect. This also included a 10 million tonne restriction at West Coast ports.
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3. Shipping Costs (1985-1986)

Given the least cost shipment patterns discussed previously, shinping costs 1o producers, the
C.W.B., and total systcm costs can than be determined. 35 With actuat production and marketing
conditions representing West Coast capacity, Table V11i.4, reports the breakdown of these
shipping costs on a provincial basis. A situation of Thunder Bay/Vancouver pricing and actual
production and marketing conditions representing West Coast capacity results in the C.W.B.
paying $16.82/tonnc on average 1o ship wheat to a designated export position. These C.W.B. costs
represent the difference between the actual freight rate and the deducted freight rate to producers.

Shipping costs for barley are substantially less than those of wheat, given that 7.2 million
tonnes were exported during the simulated 1985-1986 crop year as compared to 16 illion tonnes
of wheat. Costs to the C.W.B. for barley shipments are the largest in Saskatchewan. amounting to
40 million dollars. If competitive conditions arc maintained in the western Canadian grains sector
and total shipment costs zre to be minimized under a West Coast tonnage restriction of 12 million
tonnes, then the C.W.B. would pay $9.50/tonne on average to ship barley designated for export.

Canadian Wheat Board costs for exports of oats arc 5.16 million dollars under cost
minimization conditions, reflecting the minor importance of this commodity in the western
Canadian grains and oilseeds cconomy (Table VII1.4). Producer shipment costs for oats range from

a low of 1.6 million dollars in Manitoba, to a high of 4 million dollars in Alberta.

35 Under a change in the method of paying freight rates, the total system includes the C.W.B.and
primary grain producers.



TABLE VI11.4: PROVINCIAL BREAK-DOWN ON SHIPPING COSTS
Millions of Dollars
PRODUCER COSTS
THUNDER BAY/VANCOUVER/MISSISSIPP! PRICING
PROVINCE | WHEAT ] BAKLEY I CANOLA ! OATS 1 TOTAL
Alberta [ 8167 " 94.22 30.60 4.06 210.55
Saskatchewan 248.48 70.29 42.12 1.54 362.42
Manitoba 77.51 24.87 22.34 1.62 126.34
Total 407.66 189.37 95.07 7.21 699.31
Per Tonne 25.92 26.41 31.03 2548 | 2672
C.W.B COSTS B
Alberta - - - 3.03 3.03
Saskatchewan 179.08 40.63 - 0.94 220.61
Muanitoba 85.57 27.45 . 1.19 114.21
Total 264.62 68.08 . 5.16 337.86
Per Tonne 16.82 9.49 . 18.25 12.91
" TOTAL SYSTEM COSTS
Alberta 81.67 94.22 30.60 7.09 213.58
Saskatchewan 427.53 110.91 42.12 2.47 583.04
Manitoba 163.08 52.32 22.34 2.81 240.55
Total 672.28 257.45 95.07 12.37 1037.2
Per Tonne 42.74 35.91 31.03 43.73 39.63

The C.W.B. is not responsible for any added costs incurred in canola shipments, since this
crop is a non-Board grain. Costs of shipping canola under this method of payment change is the
responsibility of the producer. Producer costs of canola shipments averaged $31/tonne during the
1985-1986 crop ycar under Thunder Bay/Vancouver/Mississippi pricing and a 12 million tonne
West Coast export restriction. The linear programming transportation sub model restricts
shipments of canola to West Coast ports resulting in producer costs of 22, 31, and 42 million
dollars in Manitoba, Alberta, and Saskatchewan respectively.

A provincial summary of grain shipping costs under St. Lawrence/Vancouver/Mississippi
pricing with actual production and marketirg conditions representing West Coast capacity is
shown in Table VIILS. Costs to the C.W.B. on wheat shipments under their new pricing proposal
with actual production and marketing conditions representing West Coast capacity decline to 133
million dollars in Saskatchewan and $14 million in Manitoba. Under St.

Lawrence/Vancouver/Mis.assippi pricing the C.W.B. pays on average $9.75/tonne to ship wheat.
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TABLE V11L4: Con't PROVINCIAL BREA £-DOWN ON SHIPPING TOSTS
Millions of Dollars
PRODUCER COSTS
- __
ST. LAWRENCE/VANCOUVER/MISSISSIPPI PRICING
—
_ PRODUCER COSTS
Alberta 81.67 94.22 .60 4.06 210.55
Saskatchewan 285.41 75.24 41.94 1.7 404.33
Manitoba 128.13 36.42 22.17 2.81 189.53
Total 495.21 205.87 94.71 8.62 804.41
Per Tonne 32.82 30.24 L J 30.45 3197
C.W.BCOSTS
Alberia - - - 2.87 2.87
Saskatchcwan 132.77 30.61 - 0.63 164.00
Manitoba 14.2. 4.06 - - 18.35
Total 147.05 341.67 - 3.49 185.21
Per Tonne 9.75 5.09 - 12.34 7.36
TOTAL SYSTEM COSTS
Albcrta 81.67 94.22 3).60 6.93 21342
Saskatchewan 418.18 105.85 41.94 2.37 568.33
Manitoba 142.41 40.48 22.13 2.81 20787
Total 642.27 240.54 94.71 12.11 989.63
Per Tonne 42.56 3533 31.02 42.80 3933

The C.W.B., under their ncw pricing proposal and 1985-1986 markcting and production
conditions representing West Coast capacity, would pay approximately $5/tonne to ship barley to
the three export positions. Estimates from the production simulation and transportation sub
modcls indicate barley shipping costs to the Canadian Wheat Board 1o be the greatest in the
province of Saskatchcwan, 31 million dollars. Major declines are expericnced in the province ol
Manitoba where C.W.B. costs of barley shipments decline from 27 million to 4 million dollars,
reflecting the location of this province to the higher premium market. This dectine in CW.B. costs
in the province of Manitoba is not only associated with increased freight rates but is duc toa
decline in barley exports from that region, 23 pereent. A major decline in C.W.B. costs associated
with oats exports, occurs in the provice of Manitoba, where costs decline 1o zero. Other Board
costs in exporting oats ar¢ marginal, under a 12 million 1onne West Coast restriction with St.

Lawrence/Vancouver/Mississippi pricing, (sce Table VIILS).



An increase in West Coast capacity 1o a level estimated by the C.W.B. (20 million tonnes)
under Thunder Bay/Vancouver/Mississippi pricing results in a decline in C.W.B. costs, totalling
$7.14/1onnc for all grain (Table VIIL6). The major cost to the C.W.B. by increasing West Coast
capacity under Thunder Bay/Vancouver/Mississippi pricing occurs in wheat. This increase occurs in
the provinees of Manitoba and Saskatchewan and amounts to 86 million dollars, and 58 million

dollars respectively.

TARLE VIILS: GRAIN SHIPPING COSTS - INCRFASEN © - PACITY
Millions of Dollars ] _ |
THUNDER BAY/VANCOUVER/MISSISSIPP, #i. ¢ .G
C.W.B. COSTS

PROVINCE WHEAT ] BARLEY | CANOLA | OATS ] TOTAL
Alberta : - | - - I -
Saskatchewan 57.74 14.20 - 0.81 72.74
Minitoba 85.57 2745 - 1.19 114.21
Total 143.30 41.65 - 2.00 186.96
Per Tonne 9.11 5.81 - L 7.07 7.14

=
TOTAL SYSTEM COSTS B
Alberta 81.67 94.22 30.60 4.06 210.55
Saskatchewan 306.22 84.48 42.12 2.34 435.17
Manitoba 163.08 52.32 22.34 2.81 240.55
Total 550.97 231.02 95.07 9.21 886.27
Per Tonne 35.03 3222 31.03 32.55 33.86
ST. LAWRENCE/VANCOUVER/MISSISSIPPI PRICING
C.W.B. COSTS .
Alberta } 3 A I 28 2.86
Saskatchewan 11.22 5.11 - 0.50 16.85
Manitoba 14.29 406 | - - 18.35
Total 25.50 9.17 - 3.36 38.04
Per Tonne 1.69 1.35 - | 1ss 1.51
TOTAL SYSTEM COSTS _

Alberta 81.67 9422 30.60 693 | 213.42
Saskatchewin 296.63 80.35 41.94 224 421.16
Mat.itoba 142.41 40.48 22.18 2.81 207.87
Total 520.71 215.05 94.71 11.98 842.45
Per Tonne 34.51 3158 ] 3102 | 4233 33.49




Ixv

St. Lawrence/Vancouver/Mississippi pricing, with a 20 million tonne West Coast capacity
restriction, results in the C.W.B. paying 11.2 million dollars on Saskatchcwan wheat shipments,
given that the optimal shipment pattern is through Prince Rupert and/or Vancouver {Table
V!iL7). Costs to the C.W.B. for wheat shipments from Manitoba decline to 14 million dollars, duc
to the shift in trade patterns to the West Coast for this crop. Overall C.W.B. costs per tonne to ship
wheat decline from $9.10 (Thundcr Bay/Vancouver/Mississippi pricing) to $1.51 ¢St. Lawrence/
Vancouver/Mississippi pricing) under a 20 million tonnc restriction, the difference reflecting the
change in pricing policy.

Barley shipping costs to the C.W.B. decline under a 20 million tonne restricion and by
changing pricing points to the St. Lawrence and the Mississippi River. The results a dechne
ranging from $5.81/tonne o $1.35/tonne for these barley shipments. The final transport costs for

barley to the C.W.B. is 5.1 million dollars in Saskatchewan and 4.06 million dollars in Manitoba.

4. Range in Cost Savings after Policy Implementation

The efficiency effects of introducing the new C.W.B. proposal, a method of payment change,
and the Mississippi River alternative are analyzed in this section. These effects are only in terms o
cost savings, therefore, the different policy options and constraint levels are compared. These cost

comparisons consist of the following scenarios:

C-1 St. Lawrence/Vancouver/Mississippi pricing to Thunder Bay/Vancouver/Mississippi
pricing with producers paying the full cost to ship their grain, while actual production ard
marketing conditions represent West Coast capacity.

C-2 St. Lawrence/Vancouver/Mississippl pricing under estimated West Coast capacity by the
C.W.B. to Thunder Bay/Vancouver/Mississippi pricing, under actual production and
marketing levels representing West Coast capacity.

C-3 St. Lawrence/Vancouver/Mississippi pricing to Thunder Bay/Vancouver pricing, all
under pay the producer method of payment with actual production and murketing levels
representing West Coust capacity.

C-4 St. Lawrence/Vancouver/Mississippi pricing under pay the producer method of
payment, to Thunder Bay/Vancouver pricing, with pay the railway method of paying freight
rates, all under actual marketing and production conditions representing West Coast
capacity.



Tables VIS through VIIL11 illustrate total cost savings and/or increases on a provincial
basis under the four cost comparisons. These cost comparisons show tota. cost savings to the
' W.B. for wheat between $7.79/tonne (under scenario C-1) and $40/tonne  ander scenario C-4).

The Canadian Wheat Board is expected to expericnce an increase in barley shipment costs under

seenario C-4 of $3.32/tonnce and an increase of $4.91 10 $8.65/tonnc given the remaining
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comparisons. Tac model estimates a sz vings to the C.W.B. for oats shipments between $5.90/tonne

(scenario C-1) and $27.96/tonnce (scenario C-4). The C.W.B. on average saves between $6.05/tonne

and $23.73/tonnc on all grain shipments given the four cost comparison scenarios. 36

TABLE VIIL6: TOTAL COST SAVINGS (INCREASES) UNDER COST SCENARIO C-1

Miltions of Dollars
PRODUCER INCREASES
PROVINCE WHEAT ]| BARLEY CANOLA:L OATS ] TOTAL
Alberta - - - - -
Per Tonne - - - - -
Sasa.’chewan -36.93 -4.95 0.19 -0.21 -41.91
Per Tonne -4.14 -2.05 0.13 -3.81 -3.28
Manitoba -50.62 -11.55 0.17 -1.19 -63.19
Per Tonne -16.12 -12.94 0.31 -15.95 -13.59
Total -87.55 -16.50 0.35 -1.41 -105.1
Per Tonne -5.80 -2.42 L 0.12 -4.97 1 -4.17
C.W.B SAVINGS
Alberta - - 1.67
Per Tonne - - 1.09 -
Saskatchewan 46.28 10.02 0.31 -4191
Per Tonne 5.19 4.14 - 5.58 -3.28
Manitoba 71.28 23.39 - 1.19 -53.19
Per Tonne 22.70 26.21 - 15.95 -13.59
Total 117.56 3341 - 1.67 -105.1
Per Tonne 7.79 491 5.90 -4.17
"
i)_’S TEM SA VIIYGS _
Alberta - - 1T - 1.67 1.67
Per Tonne - - - 1.09 0.02
Saskatchewan 9.35 5.06 0.19 0.98 14.70
Per Tonne 1.08 2.09 0.13 1.77 1.15
Manitoba 20.66 11.84 0.17 - 3268
Per Tonne 6.58 13.27 0.31 - 7.03
Total 30.02 16.91 0.35 2.64 47.55
Per Tonne 1.99 2.48 0.12 0.93 1.88
o

36 It should be noted that producer cost increasces re.nain the same under cost scenarios C-1 through

-3 because transportation costs are equivalent under each cost scenario. Producer costs change

under scenario C-4,



TABLE VIIL.? TOTAL COST SAVINCS UNDER COST SCENARIO C-2

Millions of Dollars
C.W.BSAVINGS
PROVINCE WHEAT LBARLEY CANOLA OATS TOTAL.
Alberta . - 3.03 03
Per Tonne - - - 19.88 0.39
Saskatchewan 167.83 35.51 - 0.44 20079
Per Tonne 18.81 14.67 - 7.93 15.98
Manitoba 71.28 23.39 - 91.19 95.87
Per Tonne 22.70 26.21 - 15958 20.62
Total 239.11 58.91 - 4.67 302.69
Per Tonne 15.84 8.65 - 16.49 11.99
SYSTEM SAVINGS
—f» L
Alberta - - - 303 RXIX)
Per Tonnce - - - 19.88 0.39
Saskatchewan 13().81 3).56 0.19 0.23 161.79
Per Tonne 14.656 12.63 4.12 412 17.66
Manitoba 20.66 11.84 0.17 - 32.68
Per Tonne 6.58 13.27 0.31 - 7.03
Total 151.47 42.41 .35 326 197.47
Per Tonne 10.04 6.23 0.12 11.52 7.83

toy



TABLE VIIL8 TOTAL COST SAVINGS JNI)ER COST SCENA_JOC-3
Millions of Dollars
C.W.B SAVINGS
PROVINCE I WHEAT I BARLEY l CANOLA l OATS I TOTAL !
Alberta - - - 0.17 0.17
Pcer Tonne - - 1.09 0.02
Saskatchewan §5.45 22.79 - 0.31 78.55
Per Tonne 6.22 941 - 5.58 6.15
Manitoba 75.67 32.02 - 1.19 108.88
Per Tonnce 24.10 35.88 15.95 1595
Total 131.12 54.81 1.67 187.59
Pcr Tonne 8.69 8.05 - 5.90 i | 7.43
SYSTEM SAVINGS
Alberta - 0.17 0.17
Per Tonne - 1.09 0.02
Saskatchewan 18.52 17.84 0.18 .98 36.64
Pcr Tonne 2.08 7.37 0.13 1.77 2.87
Manitoba 25.05 20.47 0.17 - 45.69
Per Tonne 7.98 2294 0.31 - 9.83
Total 43.57 3831 0.35 0.26 82.49
Pcer Tonnce 2.89 5.63 0.12 0.93 3.27

192
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TABLE VIIL9 TOTAL COST CHANGES UNDER SCENARIO (-4
Miilions of Dollars
PRODUCER INCREASES
PROVINCE WHEAT BARLEY ] CANOLA OATS TOTAL.

Alberta 54.42 70.16 25.88 319 151.65
Per Tonne 17.97 20.07 21.12 20.94 19.42
Saskatchewan 203.88 3358 17.68 1.42 256.56
Per Tonne 24.92 13.87 12.82 25.50 21.32
Manitoba 110.78 .96 0.92 2.46 111.37
Pecr Tonnc 35.28 §I.()7; §1.69; 32.90 2395
Total 369.09 102.78 40.64 7.07 $19.59
Per T > 25.7 S. i3 S, .

¢r Tonne 5.72 1 15.10 13.31 25.00 8 B 21.21

C.W.B SAVINGS
Alberta 156.16 . - T 6.80 162.95
Per Tonne 51.56 - - 44.57 20.87
Saskatchewan 446.62 (2.14) - 1.65 446.13
Per Tonne 54.60) (0.88) - 29.62 37.07
Manitoba 143.65 S.01 - 2.46 151.12
Pcr Tonne 45.75 561 - 32.90 32.50
Total 746.436 2.87 - 10.91 760).20
Per Tonne s200 ) o042 - ] 3855 i 304
) .-
_ SYSTEM SAVINGS

Albcrta 101.74 (70.16) ﬂ (23.88) r 3.61 1 11.30
Per Tonne 33.59 (20.07) (21.12) 23.63 145
Saskatchewan 242.74 35.72 17.68 0.23 189.57
Pcr Tonne 29.68 14.75; |2.82; 4.12 15.75
Manitoba 32.87 5.97 092 - 39.75
Per Tonne 20.03 1.95 1.69 - 8.55
Total 377.25 99.91 40.64 184 240).61
Per Tonne 1 20.03 14.68 13.31 13.55 983

‘I'hese overall cost savings 10 the C.W.B. represent revenucs to cach particular pool account,
causing a benefit to those primary producers located near the West Coast market. Itis estimated
that Saskatchewan wheat producers would reccive an increase in farm gate prices between
$0.03/tonne and $14.96/tonne. The province of Manitoba's location o the higher West Coast
market results in wheat returns declining (except in the C-4 scenario) between $0.28/tonne and
$11.95/tonne. Manitoba wheat producers under cost scenario C-4 would experience an increase of
approximately $6.27/tonne in farm gate returns.

Barley producers in Saskatchewan after implementation of the new C.W.B. pricing proposal
under scenarios C-1 through C-3, will gain approximatcly $2.86 to $6.60) per tonne. Under the cost

comparison scenario C-4, barley produccers located in Saskatchewan are estiniaied 1o incur a $13.45
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per tonne decline in returns. Manitoba barley producers, under each cost scenario during the
simulated 1985-1986 crop year, would expericence a decline in returns, except under scenario C-4.
This loss in barlcy returns to Manitoba produ- :rs would range from a low of $4.29/tonne to a high
of $8.03/tonnc. This indicates positive gains to the livestock industry in the province of Manitoba,
that is, creation of a bencefit to domestic purchases of feed grain from this province.

Alberta producers, however, receive the total C.W.B. cost savings, due to freight costs
remaining the same in scenarios C-1 and C-3. It is expected that farm gate returns to Alberta wheat
producer, would increase by $34.05/tonne and barley rcturns would decline by $19.65/tonne under
scenario C-4 duc to a ch .nge in transportation costs.

This analysis shows total transport cost changes 1o producers and the C W.B., when a new
pricing proposal is introduced, with the use of the Mississippi Rivor along vith changes in the
mect anism by which W.G.T.A. pays grain freight rates. Efficiency effects due to these policy
changes are three fold:

1. Change in base pricing point to St. Lawrence from Thunder Bay, while considering a third
export route for Canadian grain, Mississippi.

2. The method of paying rail subsidics, from the railway to producers.

3. Increasing West Coast capacity from 12 million tonnes 10 a situation of a export constraint
of 20 miliion tonnes.

B. Policy Adjustments (1985-1986)

Since grain receipts from shipments designated for export, are pooled, C.W.B. savings arc
reflected back into producer prices, thus representing an adjusted producer price. This adjusted
price is then used as the supply inducing price in all sub regional responses to determine final
production. export quantitics for export, and transportation costs. The final gains and/or losscs to

the Canadian grains sector arc calculated also from these adjusted sub regional supply functions.

1. Adjusted Production (1985-1986)

Figure VIIL1 illustrates the level of adjusted production for spring wheat, feed barley and

canola for the western Canadian grains economy, and for each sub region.
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This adjusted production reflects the efficiency effccts determined by comparing changes in

pricing grain, and methods of paying freight charges. Spring wheat, given estima‘es from the
produciion simulation sub model, would range from a low of 16 million tonnes 1o a high of 20
million tonnes, while barley production would vary by 8 and 9 million tonncs. Canola production,
given the policy changes, would vary by 3 and 3.3 million tonnes. [t is cstimated that western
Canadian total grain production because of changes to grain pricing and freight costing would
range between 28.1 10 30.7 million tonnes. A comparison of adjusted production results to initial
levels in Table VIII.1, show grain production increasing by 4.5 to 14 percent because of the
implemeniation of the new C.W.B. proposal plus a change in the freight costing mechanism, all
under the Mississippi River alternative. Most of this increase occurs in wheat prodguction, which
amounts (0 a 6.7 to 33 percent increasce. Barley production, on the other hand, could decline by as
much as 9 percent or increase by approximately 2 pereent. Canola production would increase
between 0.4 1o 11 pereent, (Figure VIIL1 and Table VIIL1). These approximate magnitudes suggest
that grain producers would have a tendency to shift plantings away from the lower value, bulky

crop, barley, to the higher value, less bulky crops, of wheat and canola.
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TABLE VII1.10 BREAK DOWN OF WELFARE EFFECTS - SCENARIO C-1

Millions of Dollars
PROVINCE CONSUMER PRODUCER TOTAL
SURPLUS SURPLUS WELFARE
T 9
Alberta
Whecat (168.90) 115.90 47.00
Barlcy 270.40 (77.13 193.27
Canola 26.00 (14.59 11.41
Saskatchewan
Wheat (176.69) 182.00 5.31
Barle 83.40 83.40 0.00
Canola 61.78 ?44.62 17.16
Manitoha
Wheat 16.16 12.10 28.20
Barley 72.20 (45.90) 26.30
Canola 27.70 (6.90) (20.80)
Total
Wheat
Barley (229.37) 309.80 80).50
Canola 280.10 (211.50) 68.70
87.80 (65.50) 22.30
TABLE VIIL.11 WELFARE EFFECTS - COST SCENARIO C-2
Millions of Dollars
PROVINCE CONSUMER PRODUCER TOTAL
SURPLUS SURPLUS WELFARE

Alberta
Wheat 38.30 (50.10) (11.80)
Barle 71.72 37.84 33.88
Canola 15.30 35.25 (19.95)
Saskatchewan
Wheat 182.10 (92.40) 89.70
Barley 62.10 (63.10) (1 .()(2
Canola 33.12 (44.70) (11.58)
Manitoba
Wheat 129.20 }88.6() 40.60
Barley 53.60 34.9(); 18.70
Canola 25.90 (6.90) 19.00
Total
Wheat 349.60 (231.10) 118.50
Barle 187.40 (135.90) 51.50
Cano{a 82.70 (65.50) 17.20

19°



TABLE VI111.12 WELFARE EFFECTS - COST SCENARIO C-3

Millions of Dollars _
PROVINCE CONSUMER PRODUCER TOTAL
SURPLUS SURPLUS WELFARE

Alberta
Whecat 40.90 50.1 0; (11.80)
Barlcy 87.80 54.20 33.60
Canola 23.80 (14.65) 9.15
Saskatchewan
Wheat 190.80) (99.20 91.60
Barlcr 72.20 $71.50 0.70
Canola 33.42 44.60 (11.18)
Manitoba
Wheat 132.10 (91.10) 41.00
Barley 58.90 (38.00) 20.80
Canola 26.00 (6.90) 19.10
Total
Whcat 364.20 244.70 119.60
Barley 218.90 1 58.90; 60.00
Canola 83.20 - (65.50) 17.70

TABLE VIIL.13 WELFARE EFFECTS - COST SCENARIO C-<

Millions of Dollars
PROVINCE CONSUMER PRODUCER TOTAL
SURPLUS SURPLUS WELFARE

Alberta
Whcat 17.43 16.00) 1.43
Barlcy 75.40 40.93) 34.47
Canola 24.00 (12.65) 11.35
Saskatchewan
Wheat 10w ) 36.20 70.70
Barley 62.60 54.40 8.20
Canola 33.19 (44.70) (11.51)
Manitoba
Wheat 105.50 (61.70) 37.90
Barle 54.90 (35.70) 19.20
Canola 26.30 (6.90) 19.40
Total
Wheat 229.80 (119.80) 110.0
Barley 192.90 (141.80) 51.00
Canola 83.50 (65.50) 18.00

[§72.]
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Table VI111.12 illustrates welfare gains and losses due to changes in grain pricing and freight
costing. Overall, the Canadian grains sector would benefit from the new C.W.B. proposal under the
Mississippi River alternative, together with a change in the method of paying freight charges. This
change in producer and consumer surplus would range from a low of 171.5 million dollars
(adjusted prices under cost scenario C-3) to a high of 197.3 million dollars (adjusted prices under
cost scenario C-2). From the model, it is estimated that wheat producers could lose as much as
244.7 million dollars from lost production (adjusted prices under cost scenario C-1) and gain as
much as 309.8 million dollars, (adjusted prices under cost scenario C-3). Given the decline in barley
production, the change in producer surplus would range from -$211.5 million o -$135.9 million,
that is, the livestock industry in western Canada could benefit approximatety by 51 to 69 milhon
dollars, during the simulated 1985-1986 production period. The net welfare gain to the prairic

canola sector is marginal, amounting to approximaltely 17.2 to 22.3 million dollars.

2. Grain Flows (1985-1986)

The adjusted export quantitics for wheat, barley, and canola, are used to determine the final
transpcrtation patterns of western Canadian grain. Thesc grain transport patierns are considered
in the context of actual production and marketing conditions representing west coast capacity,
cxcept in the case where approximate gains by increasing West Coast capacity 10 20 million tonnes
are measured.37

Figure VIIL.2 illustrates grain flows through the St. Lawrence, Mississippi, Vancouver andjor
Prince Rupert ports under adjusted prices found under cost scenario C-1. 1tis estimated than 73
percent of all prairic wheat could flow more cost efficient down the Mississ. pi River with the
remaining 27 percent being diverted through West Coast ports. The origins of wheat exports
through the Mississippi River were found to be located in Saskatchewan’s sub-regions 14 and 568,
and in Manitoba. During the simulated 1985-86 crop year and undcer cost scenario C-1, West Coast
ports were found o be the more lucrative position for prairie barley exports. The least cost
transport sub model estimates approximately a 60:40 split in transport flows of barlcy to Vancouver

and/or Prince Rupcrt and through the Mississippi River system, given these adjusted applicable

37 Marginal analysis and Post optimal analysis (Scnsitivity Analysis) on the lincar programming
solution are in Appendix E.
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Figure VIII.2 Adjusted Grain Flows - Cost Scenario C-1

quantitics. Approximately 263 thousand tonnes (93 percent) of western Canadian oats are shipped
through the St. Lawrence via Thunder Bay. Wheat constitules the bulk of grain shipments down
the Mississippi River, amounting 10 approximately 81 percent of total tonnage. Further, total

throughput at Vancouver and/or Prince Rupert ports is estimated to consist of cqual quantities of
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wheat and barley, that is 37 percent of total grain shipments, (see Figurce VIIL3). Given adjusted
applicable quantities found by implementing the C.W.B. cost savings into producer prices (10 cost
scenario C-3 and C-4), grain trade patterns between the three export ports remain consistent with

those previously discussed.

FLOW OF CANADIAN GRAIN THROUGH THEL MISSISSIPPI
(PERUENTAGEY

DATS (0 0%Y
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(PERCENTALE )
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WAEAT e 1Y
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Figure VII1.3 Grain Flows Through Export Positions - C-1
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Figure VIL4 illustrates tradc patterns in grain given the cost comparison C-2. Estimatces
from the transportation sub model indicate that if cxport capacity levels are increased along with a
pricing change, approximatcly 65 percent of western Canadian wheat will flow through West Coast
ports and 36 pereent down the Mississippi River. The majority of export barley (62 percent) will
sull continue to flow through Vancouver and/or Prince Rupert. Approximately 57 percent of
prairic oats will flow cost cfficiently through West Coast ports with the remainder being shipped
through the St. Lawrence via Thunder Bay (43 percent). By assuming cost minimization conditions
and relaxing West Coast capacity, additional shipments of western Canadian grain through
Vancouver and/or Prince Rupert export ports were found. Constiduting these total grain tonnages
handled at Vancouver and/or Prince Rupert is 44 percent wheat and barley, 13 percent canola and
(1.6 pereent oats. The majority of grain handlings down the Mississippi River consists of wheat (82
pereent) and barley (18 percent), under the proposed C.W.B. pricing mechanism and increased
West Coast capacity levels to 20 million tonnes and with the Mississippi River as a alternative grain

export route, (Figure VIILS).
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Figure VII1.5: Grain Flows Through Export Position - C-2

3. Freight Costs (1985-1986)

Total transportation costs are determined from the adjusted flows of grain through the
Mississippi River, St. Lawrence, Prince Rupert and/or Vancouver ports. Table VIIL16 illustrates
these final freight costs for all grains under cach cost scenario on a provincial bas’s.

Assuming cost minimization conditions in rail transpoitation for western Canadian grains,
freight costs to the C.W.B. would vary from a low of $2.42/tonne to a high of $8.83 per tonnc for all
grain. Producer costs in transporting grain, on the other hand are estimated to range from $31.86

per tonne 1o $31.97 per tonne. A comparison of the init al transportation costs in Tables VII1L.4



J0N
through VII1L7 under cach cost comparison (¢fTiciency effect) to adjusted (reight costs shows
C.W.B. costs declining by approximately S0 pereent for all grains. Producer costs for all griuns show
a substantial increase, depending upon the location of cach producing arca to the three expont
ports. The introduction of the Mississippi River as a alternative export route under the proposed
C.W.B. pricing proposal shuw an incre2se in producers markceting costs but not to the magnitude as
those found under St. Lawrence/Vencouver price basing points. The C.W.B. costs decline mose
under St. Lawrence/Vancouver price basing points than those found by introducing the Mississipp
River as a viable export route for western Canadian grains. The shift of markceting costs from the
C.W.B. o producers are found under cach pricing scenario, which retlect the locanonal advantape

of a producing region 1o Canadian export position.38

38 Adjusted freight costs 1o the C.W.B. on a sub regional basis for cach cost scenario are in Appendix
I, Tables E - 1.



TABLE VIIL.14 ADJUSTED FREIGHT COSTS

Miilions of Dollars
PRODUCER COSTS

PROVINC, WHEAT ! BARLEY | CANOLA | _OATS !:TOTAL
C-1 SCENARIO
Alberta 119.83 85.89 35.16 4.06 24494
Saskatchewan 458.76 53.61 42.09 1.75 456.21
Manitoba 58.60 34.58 27.69 2.81 133.68
Totad 637.19 174.08 104.94 8.62 924.83
Per Tonne 32.58 30.04 31.18 30.45 31.97

Lo

C-2 SCENARLO
Alberta X899 99.62 35.16 4.06 22783
Suskatchewan 399 46 77.23 63.46 1.75 441.90
Manitoba 313.97 39.13 26.98 2.81 202.89
Total 522.42 21598 125.60 8.62 924.83
Per Tonne 32.76 Jr’ 30.25 31.16 30.45 rL:M'g?
C-3SCENARIO
Alberta 96.54 101.80 31.47 4.06 233.87
Saskatchewan 3185.23 76.31 41.04 1.75 404.33
Manitoba $0.00 40.45 2328 2.81 206.54
Total s21.77 218.56 95.79 8.62 844.74
Per Tonne 3262 | 3024 31.05 3045 | 3186
C-4 SCENARIO |
Albcrta 89.83 103.49 30.65 4.06 228.03
Saskatchewan 298.29 80.32 40.99 1.75 421.35
M.anitoba 134.64 40.88 22.42 2.81 200.75
Total 522.76 224.69 94.06 8.62 850.13
Per Tonne 32.78 30.27 31.03 30 45 3195

...Continued
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TARLE VIIL14 Con't ADJUSTED FREIGHT CONTS

Miliions of Dollars
CW.B.COST>

C-1 SCENARIO
Alberta 0.00 10.00 2.87 2.87
Saskatchewan 207.22 23.26 0.63 23111
Manitoba 17.68 1.86 0.00 21.54
Total 224.90 27.12 150 255.82
Pcr Tonne 11.50 14.68 ! 12.34 8.83
C-2 SCENARIO T ‘#
Alberta 0.00 0.00 2.87 287
Saskatchewan 154.18 31.77 0.63 186,58
Manitoba 14.94 4.36 0.00 19.30)
Total 169.12 36.13 3.50 208.75
Per Tonne 10.51 5.06 12.4 8.15 |
C-3 SCENARIO ;T*
Alberia 0.00 0.00 0.00 0.0
Saskatchewan 38.84 4.75 0.50 44.(0
Manitoba 15.61 4.51 0.00 20.12
Total 54.45 9.26 0.50 64.21
Per Tonne 3.40 1 1.28 1.75 2.42
C-4 SCENARIO |
Alberta 0.00 0.00 2.87 2.87
Saskatchewan 158.42 33.10 0.63 192,15
Manitoba 15.01 4.56 0.0 19.57
Total 173.43 37.66 3.50 214.59
Per Tonne 10.87 5.0/ 12.34 8.06

LN
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IX. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

A. Summary

The current practice of price pooling all reccipts from the export of grain does not adequatcly
reflect the farm gate price of those producers supplying the West Coast. The major thrust of this
rescarch has been centered om policy issues related to price pooling by the Canadian Wheat Board.
Iimphasis in this study is placed on the distributional aspects of price pooling and not on the time
dimension. Several scenarios were examined in order to determine impacts to production and
regional welfare by changing grain prices.

An cconometric sub model integrated with a production simulation, and linear transportation
sub modcl was used to assess price pooling. The model subdivides western Canada into seven
producing regions. This commodity modcl incorporates 21 supply responses. Supply responscs for
wheat, barley, and canola for cach sub region were estimated. Basically, the conceptual models for
these supply responses are similar. These supply functions consists of production as a function of the
own farm gate price, cross price, and exogenous supply shifters. Also included in this analysis arc two
export ports, West Coast and Thunder Bay, as two scparate demand areas. Geographical separation
of the different producing and consuming regions delineates them as individual trading areas. West
Coast (Vancouver and Prince Rupert) capacity constraints are also included in the transportation
sub model. To more closcly simulate the production and marketing conditions during each
simulated crop period, actual shipment levels through the West Coast were assigned. An upper limit
on West Coast capacity (20 million tonnes) was also assigned. In total, two linear programmirg
solutions were obtaincd under cach scenario.

Grain (wheat, barlcy, canola, and oats) arc exchanged between each sub region and the export
ports. Trade which occurs between cach sub region and the two export ports is viewed as an attempt
to increase producer welfare. This spatial equilibrium problem is one of measuring producer surplus
subject to production and demand constraints for shipments between regions. Demand in this

rescarch represents derived demand and is assumed fixed throughout the study.
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Demand in the barley market at the farm level consists of demand for on-farm feed use and
cxport demand. Demand for on-farm feed usc is primarily the ieced grain requircments for livestock
in a particular region. Feed grain requirements werc detcrmined by converting livestock inveniories
on farms as of July 1 to a standard t.asis known as "grain coasuming units®, which indicate the annual
grain requirements for each class of livestock. Basically the feed grain consuming factors arce
multiplied by the livestock inventory numbers in a particular region to determine feed barley
requirements. The level of on-farm feed barley demand is assumed 10 be constant throughout cach
time period in the simulation sub model. Stocks of barley available for expor* at the farm gate is
basically a function of total production minus feed grain requircments. This assumes that cach sub
region consumes its own product and cxports the remainder. Total derived demand for barley is
represented by a horizontal summation of feed usc and export demand Derived demand for wheat
and canola consists primarily of quantitics available for export and is represented by on point, total

production.

1. Canadian Wheat Board Proposal - Pay Railways

The purpose of this scenario was to analyze the cffects o1 the Canadian Wheat Board
Proposal, announced in Grain Matters in November 1985. It was proposed that all grain soid to the
C.W.B. will be based on the transportation charge to Vancouver or the St. Lawrence, whichever is
lowest. Currently, Seaway charges for grain shipments through the St. Lawrence scaway system via
Thundcr Bay arc deducted from cach specific pool account and shared by all grain produccrs inwestern
Canada through sales pooling. Under the new proposal, producers shipping grain through the St
Lawrence seaway would not bear any additional cost of these movements but would absorb a larger
proportion of total grain transportation costs. Currently, pool accounts arc operated on the basis in
store Thunder Bay or Vancouver and appropriate producer freight rates are deducted from initial
prices. Under the new C.W.B. proposal West Coast ports would be the more logical location for the
majority of western Canadian grain cxports. The new proposed policy would than resultin the West

Coast freight rate being deducted from initial payments.



a. Cost Savings

Undecr the current Western Grain Transportation Act, charging all grain producers the
Vancouver freight rate docs not, in fact, reduce total transport marketing costs unless grain
actually is moved through the West Coast ports. Also, increasing freight rates to all producers
shipping to Thunder Bay by the Vancouver freight rate reduces the initial price of grain but docs
not reduce the additional costs incurred by the specific pool accounts. Therefore, the difference
between the deducted freight rate and the actual rate would enter into pool accounts as a cost
savings (revenuc).

Cost comparisons were used to determince the level of cost savings. These comparisons

consisted of the following:

A-1. Comparison of St. Lawrence/Vancouver pricing to Thunder
Bay/Vancouver pricing with actual production and marketing conditions
representing West Coast capacity.

A-2. Comparison of St. Lawrence/Vancouver pricing with a 20 million tonne
constraint at West Coast ports to Thunder Bay/Vancouver pricing with
actual production and marketing conditions representing West Coast
capacity.

A cost comparison (scenario A-1) of St. Lawrence/Vancouver pricing to Thunder
Bay/Vancouver pricing with actual production and marketing conditions at West Coast ports
results in C.W.B. savings for wheat in the range of $1.02 to $1.81 per tonne. Implementing the
C.W.B. proposal would also create savings to barley pool accounts by $0.60 to $1.45 per tonne.

By increasing the West Coast capacity to 20 million tonnes and implementing the C.W.B.
proposal (scenario A-2), savings to board accounts results. In fact, C.W.B. savings for wheat over
the simulated period would range between $5.62 to $12.47 per tonne. The Board would also
experience savings over the simulated period to barley accounts in the range of $0.60 to $1.55 per

tonnc.



b. Policy Adjustments

¢. Production

Since the C.W.B. policy is to pool prices at both St. Lawrence and Vancouver, this results in

initial prices being adjusted for both wheat and bariey by the amount of these cost savings.

serting the savings found in scenario A-1 total grain production over the simulated period

ould vary by 26 and 35 million tonnes. This represents approximately a 1.3 10 2.06 million tonne
decline in total grain production. In Alberta, it is cstimated that grain production would increase,
by 6.93 10 49.9 thousand tonnes for barley, 35.23 to 51.52 thousand tonnes for wheat, and (.54 10
2.77 thousand tonnes for canola. Saskatchewan would experience a decline in barley production
over bascline levels, of 2.46 to 734.7 thousand tonnes. Canola production within the province ol
Saskatchewan would dccline marginally, by 1.16 to 36.47 thousand tonnes. Saskatchewan given a
change in the price basing point from Thunder Bay to the St. Lawrence is estimated to produce
more wheat, of approximately 8.2¢ 10 27.39 thousand tonncs. The largest impact on production is
found in the province of Manitoba, where, barley production would have dcclined by
approximately 37.16 to 51.95 thousand tonncs and wheat production would decrease by as much
as 18.64 10 47.21 thousand tonnes. Canola production in the province of Manitoba would increase
between 0.42 and 1.09 thousand tonnces.

Grair production in western Canada under cost scenario A-2 would vary by 26 and 35
million tonnes. This represents approximately a 3.9 (1.3 million tonnc) to 6 (1.7 million tonnc)
percent decrease over baseline grain production levels (Thunder Bay/Vancouver, with a method
of payment 1o the railway). Alberta barley production was estimated to increase by 1.93 10 78.42
thousand tonnes over the simulated period. But, during the 1983 and 1987 crop ycars, barley
production in Alberta would decrease by 28.99 and 28.75 thousand tonncs respectively. Major
impacts to Alberta wheat production would occur during the simulated period under St.
Lawrence/Vancouver pricing with cost « » “ags estimated in scenario A-2, by approximatcely 125.4%
10 354.02 thousand tonnes. During the same time period, canola production in Alberta would also
increase, by approximatcly 5.74 to 29.10 thousand tonnes. In Saskatchcwan, following the price
adjustment of A-2 cost savings, wheat production is cstimated to increase by 73.62 and 426.88
thousand tonnes. Barley and canola production in Saskatchewan, on the other hand, would

decline. This decrease is estimated 10 be 92.19 and 775.74 thousand tonnes for barley, and 16.5
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and 54.03 thousand tonnes for canola. Wheat production in Manitoba when compared to the
bascline scenario, is estimated to increase by 19.38 and 104.74 thousand tonnes over the simulated
period. Barley production during the same time frame is estimated to decline by 16.95 10 48.42
thousand tonnes. Canola production in Manitoba because of a price policy change and estimated

cost savings under scenario A-2 would increase by 3.96 to 15.81 thousand tonnes.

d. Welfare

The new C.W.B. pricing proposal with cost savings under scenario A-1 would increase
returns to Alberta wheat producers by approximately 5.85 to 8.17 million dollars. Returns to
barlcy producers in Alberta would increase between 1.2 to 5.27 million dollars over the simulated
period. Cost savings found in scenario A-2 result in an increase of approximately 19.84 to 57.67
million dollars in wheat returns within the province of Alberta. Further, under scenario A-1, net
rcturns for wheat in Saskatchewan will increase by 16.34 to 96.30 million dollars over the
simulated period and 35.16 10 165.96 million dollars under scenario A-2. Canola in Saskatchewan
is cstimated to increase under both cost scenarios by 0.34 to 7.76 million dollars.

Barley producers in Manitoba would experience a decline over the simulated period and
under both cost scenarios, 2.8 10 5.31 million dotlars under cost scenario A-1 ~ ' 1.79and 3.6
million dollars under cost scenario A-2. Wheat returns in Manitoba under <d savings in
scenario A-1 would have decreased by 3.07 to 7.8 million dollars over the simulated period.
Recturns to Manitoba wheat producers is estimated to increase under savings found in scenario
A-2, 310 17 million dollars. Canola returns to Manitoba producers would increase by
approximately 0.37 million dollars and decline by approximately 6.3 million dollars under the two
cost comparisons over the simulated period.

With estimated cost savings in scenario A-1, livestock producers in western Canada arc
estimated to incur decreases in barley feeding costs by as much as 9 million dollars (increase in
consumer surplus) and increases amounting to a maximum of 1.7 million dollars (decrease in
consumer surplus). Changes in consumer welfare for purchases of wheat over the simulation
period are estimated to decrease by approximately 4.0 to 5.9 million dollars. But, during the
1982-83 crop year this change in consumer surplus for wheat is estimated to increase by 10.9

million dollars under adjusted prices from cost savings in scenario A-1.



Changing the grain pricing mechanism results in a nct benefit to the western Canadian
grains, oilsceds, and livestock economy by 0.87 to 2.2 billion dollars under cost scenario A-1. This
ignores any regional impacts between provincial livestock and grain scctors.

In general, Alberta barley costs to livestock producers are expected to increase after the
C.W.B implements their pricing proposal and receives savings equivaient to those in scenario A-1
These increases are estimated to be as much as 7.7 million dollars and are expected to decrease
during the 1982-83 crop year by 4.7 million dollars. Therefore, over the simulated period, a net
benefit of 8.4 to 170.7 million dollars would result in Alberta’s barley sector.

Changes in consumer surplus for wheat are estimated to decrease by 10.8 million dollars
and incrcase by approximately 5.7 million dollars in Albcrta, over the simulated period. The net
henefit in Alberta’s wheat sector is estimated to be larger than the benefit estimated for the barles
sector. In fact, net welfare for Alberta’s wheat sector would range between 11.8 10 769.5 million
dollars, after the C.W.B implements its new pricing proposal and receives cost savings in scenario
A-1.

In Saskatchcwan, it is estimated consumer surplus for barley would increase by
approximately 0.2 1o 1.8 million dollars, whercas welfare to consumers purchasing wheat would
decrease by 0.48 10 6.9 million dollars, over the simulated period. This indicates a benefit to
livestock producers purchasing barley in Saskatchewan. The net benefit 1o Saskatchewan’s grain,
oilseed, and livestock sectors is estimated to be 58.3 million to 1.1 billion dollars, if cost savings
obtained arc those under scenario A-1 from 1982 10 1987.

The greatest benefit to livestock producers was estimated to be in Manitoba, where
consumer surplus for barley incrcased by 4.9 and 7.9 million dollars, from 1982 through 1987.
Change in consumer surplus for wheat in Manitoba increased by 5.6 to 12.5 million dollars, after
adjustments for cost savings in scenario A-1. The net benefit for Manitoba’s grain, oilsced, and
livestock sector varied between 8 and 363 million dollars.

Given the cost savings determined in cost scenario A-2 and consumer surplus changes,
livestock producers in western Canada could have benefited by 1.5 to 10.8 miilion dollars, if the
C.W.B. had implemented their pricing proposal between 1982 to 1987. On an aggregate level,
consumer surplus changes indicate gains to consumers in the wheat sector by approximatcly 175.6

to 241.5 million dollars, over the simulated period. The grains and livestock sectors within



western Canada would incur a net benefit of 192.2 million to 3.2 billion dollars after the
introd.« 1ion of St. Lawrence/Vancouver pricing and C.W.B. cost savings in pool accounts
amounted to those in scenario A-2.

With the usc of cost savings in scenario A-2, it was cstimated that changes in consumer
surplus would decrease in Alberta, eacept during the 1982-1983 crop year. Therefore, livestock
producers purchasing bariey in Alberta could reccive a loss when compared to their existing
situation. Changes in consumer surplus for barley in Alberta range from 2.9 to 14.9 million
dollars, as opposed to 23.5 10 78.3 million dollars for wheat. Net welfare in Alberta is estimated to
increase over the simulated period by approximately 110.89 to 994.94 million dollars. This
suggests that the new C.W.B. proposal causes a transfer of wealth from consumers to producers
within Albcrta, when A-2 costs savings are used 1o adjust regional prices.

Changes in consumer surplus within the province of Saskatchewan are estimated to
decrease for both wheat and barley purchases. Exceptions to this, occur for barley during the
1985-1986 crop year, and for wheat during the 1983-1984 crop year. Changes in consumer surplus
for barley decrease by approximately 0.29 to 5.5 million dollars, and 49.8 10 136.2 million dollars
for wheat. Therefore, under the new pricing mechanism, consumers transfer wealth to producers.
Net welfare for all grains and oilsceds range from a low of $78.6 million to a high of $1 billion,
over the simulated period in the province of Saskatchewan.

Consumers, ic. livestock producers, in the province of Manitoba, benefit by the
introduction of a new C.W.B. pricing mechanism. This benefit ranges from 2.5 to 5.7 nullion
dollars over the simulated period. Changes in consumer surplus within the province of Manitoba
would decrease between 5.5 and 26.8 million dollars. Net welfare within the grains and livestock
ceonomy in Manitoba is estimated to be 2.69 to 439.42 million dollars. The result is that barley
producers transfer wealth to consumers. Within the wheat sector in Manitoba, producers transfcr

wcalth to consuniers.

e. Grain Flows

It was found that marginal shifts in wheat flows would have been experienced if the C.W.B.
had implemented its pricing proposal with current production and marketing conditions

representing West coast capacity and cost savings were equivalent to A-1. These changes occur
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within the province of Alberta, where approximatcly 24 percent more wheat would be shipped via
the East Coast following the price change during the 1983-1984 crop ycar. Also during the
1985-1986 crop year a shift of approximatcly S perceni of Alberta wheat from the West Coast to
the East Coast would occur under the C.W.B. proposal.

It was found that changes in barley flows (scenario A-1) would occur when compared to
unadjusted transport patterns under St. Lawrence/Vancouver pricing. During the 1982-1983 crop
year it was estimated that an incrcase in Saskatchewan’s barlcy movements of approximately 11.5
percent would be shipped via the East Coast, if competitive conditions were maintained in the
western Canadian grains economy. During the 1983-84 crop year approximately 75 percent of
barley shipments from Manitoba would move through the East Coast instead of through
Vancouver. [tis estimated that in Alberta during the 1984-85 crop year a shilt in barley transpoit
patterns would occur, that is, 24.9 percent of total barley shipments would move through the St
Lawrence via Thunder Bay. It is also estimated that during the 1985-1986 crop year, in Manitoba,
8 percent more barley would be shipped via Thunder Bay. Comparing the results of adjusted
barley flows with St. Lawrence/Vancouver pricing to transport patterns under Thunder
Bay/Vancouver pricing shows in gencral more utilization of the West Coast Ports. In fact during
the 1983-1984 crop year, approximately 24.9 percent more barley from Manitoba would have been
shipped through thc West Coast. Also during the 1985-1986 crop year it is estimated that 13.2
percent more barley would have been moved through Vancouver and/or Prince Rupert. An
exception to these changes occurs in Alberta during the 1984-1985 crop year where approximatcly
24.9 percent of barley transport paticrns from Alberta wou i have been shipped through Thundcr
Bay instcad of through West Coast Ports.

From 1982 to 1987 approximately 11.7 to 23.5 million tonncs would have been shipped
through the East Coast as opposed 10 0.40 to 6.5 million tonncs through Vancouver and/or Prince
Rupert under A-2 cost savings. Transport patterns for wheat under both cost scenarios (A1 and
A-2) were found to be identical. But the quantitics shipped under each cost scenano
three prairic provinces was estimated to vary.

During the simulated (1982-1987) period, it was estimated that approximatel
million tonnes of barley would be shipped through West Coast ports given adjust.
exports under A-2 cost savings. During 1982 through 1984 crop ycars approximat.

million tonnes would have been transported through the St. Lawrence via Thunder .
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found that Thunder Bay would not be a lucrative position for barlcy exports during the crop years
1985 through 1987. Given estimated provincial barley exports, a shift in shipping patterns during
the 1984-1985 crop year from the province of Alberta between cost scenarios A-1and A-2 was
found. This difference indicates that under A-2 savings, all barley in Alberta would be shipped
through West Coast ports, where, under A-1 savings 24.9 percent was estimated to be shipped
through the Eastern transport system. All remaining barley shipping patterns in Western Canada

remain identical between both cost scenarios.

f. Freight Costs

Itis estimated that producers would pay 163.19 to 233.78 million dollars on all grain
shipments or $4.65 to $7.34 per tonne, given transport pattern with adjusted exports under
scenario A-1. This represents approximately a 10 to 15 percent decreasc in total producer freight
costs when compared to initial freight costs under St. Lawrence/Vancouver pricing with actual
production and marketing conditions representing West Coast capacity. The approximate
decrease in producer transportation costs is estimated to be 18 o 41 million dollars. In
comparison to Thunder Bay/Vancouver pricing, total producer costs from all grain shipments
would be identical to those under St. Lawrence/Vancouver pricing with A-1 cost savings. This is
reasonable since aggregate grain shipping patterns remained consistent between Thunder Bay and
St. Lawrence/Vancouver pricing.

Canadian Wheat Board costs given A-1 adjusted export quantities is estimated to range
between 299.66 and 497.53 million dollars over the simulated period. This represents an increasc
in C.W.B. shipping costs over unadjusted applicable quantities under St. Lawrence/Vancouver
pricing by approximatcly 11 to 13 percent or 33 to 49 million dollars. As expected C.W.B. costs
would remain cquivalent to those found in the bascline scenario (Thunder Bay/Vancouver
pricing).

It was estimated that over the simulated period the federal Government’s contribution to
freight costs would range from 565.13 to 802.70 million dollars. Marginal increases in the total
monics allocated by the federal Government in subsidizing grain shipments would increase

marginally between the initial and adjusted export quantity case. This increase would range



between 3.78 and 15.32 miillion dollars. In comparison to Thunder Bay/Vancouver pricing to
adjusted prices under the St. Lawrence proposal, Government grain shipping costs would increase
by approximately 0.89 to 6.86 million dollars under cost scenario A-1.

Adjusted freight costs using A-2 cost savings, results in total logistic costs to producers
from all grain shipments ranging between 154.63 and 239.23 million dollars. In comparison to
Thunder Bay/Vancouver pricing, these producer costs indicate an increase of approximately 6.23
and decrease of 8.37 million dollars.

It was found that Canadian Wheat Board costs from all grain shipments under St.
Lawrence/Vancouver pricing with A-2 cost savings would range between 305.50 and 514.52
million dollars over the simulated period. This represents an increase in C.W.B. shipping costs by
5.64 1o 17.25 million dollars on all grain shipments when compared to the bascline scenario.

Government costs on all grain shipments is estimated to range between 578.86 to 803.70
million dollars from 1982 to 1987 (Scenario A-2). The Governments contribution towards grain
shipments under Scenario A-2 would also increase, by approximately 4.57 10 36.90 million dollars.
But during the 1986 crop ycar government shipping costs would decrease by 1.85 (Scenario A-1)

and 0.85 (Scenario A-2) million dollars.

2. Method of Payment to Producers

Producer freight rates under the current W.G.T.A. do not reflect the direction of geain flows
in western Canada. Consequently, additional costs are borne by the C.W.B. through pool accounts,
and the federal Government. These increased costs to the C.W.B. because of this freight rate
distortion are pooled amongst all western grain producers. The impact of price pooling under a
different freight rate policy (producers paying full transportation charges) would reflect the
direction of grain shipments and the location of a producer to the export market, while at the same
time decreasing these additional costs to the C.W.B. and the Fedcral Government. Any changes
that occur in production and shipments because of a different method of payment are thercfore

analyzed in this scenario.
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a. Cost Savings

Costs trom shipping grain from cach province under different "methods of payments™ and
constraint levels were compared to determine savings to the Canadian Wheat Board. These
savings represeai revenue to grain pool accounts which is associated with a method of payment

change 10 producers. The st scenario consisted of:

C.W.B. costs under a Pay the Producer Method of Payment compared
(o the present payment mechanism, together with actual production
and markcting conditions representing West Coast capacity.

Given an aggregate reduction in baat production and a shift in flows from Vancouver
and/or Prince Rupert portsto the k.« «» an increase in C.W.B. barley shipment costs results.

Therefore, farm gate returns for prairie barley farmers decrease by approximately $1.04 10 $10.00
per tonne over the simulation period. ‘Whcar returns for producers, on the other hand <hould

increase between $18.84 10 $34.87 per tonne, reflecting a decrease in prairie production.

b. Production

The savings found in the above cost scenario are then inputted into each sub regional wheat
and barley supply function through prices to determine final production levels associated with o
method of payment change to producers. 1t was estimated from 1983 through 1987 that if the
federal Government had implemented a method of payment change and the C.W.B. could
estimate cost savings associated with grain shipments and distribute them to producers, total grain
production over baseline levels would have decreased from a low of 1.42 million tonnes (4.21
pereent) to a high of 3.88 million tonnes (11.11 percent).

Changing the costing procedures to producers in reference to freight charges also creates
intra provincial impacts that arc not similar to those found at the aggregate level. For example,
wheat production in Alberta and Saskatchewan is estimated to increase over the simulated period,
while Manitoba production would decrease, when compared to baseliae production levels. The

approximate magnitude of an increase in wheat production within the province of Alberta would
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w7 ve between 362 (7.12 percent) and 605 (17.57 percent) thousand tonnes. But during the
1985-1986 crop year, wheat production under this costing procedure would have declined by
approximately 1.12 percent or 62 thousand tonnes. The direction of change in wheat production
within Saskatchewan is similar 1o Alberta'’s provincial impacts. In terms of magnitude,
Saskatchewan’s wheat production would have increased by 4.25 10 7.99 percent or 493 1o 765
thousand tonnes. Also during the 1985-1986 crop year, wheat production in Saskatchewan was
estimated to decline by 2.92 percent (409 thousand tonnes). Conscquently, Manitoba wheat
production decreases by approximately 22 1o 613 thousand tonnes. This represents a (.68 to 16.5
pereentage decline in Manitoba wheat production over the simulated period when compared o
estimated wheat production levels under existing conditions.

It is estimated that barley production after policy adjustments would decrease under a
method of payment change in western Canada. But, the magnitude of decline in barley production
would vary between the three prairic provinees. In Alberta, barley production levels are estimated
10 decline over baseline levels by 11.11 to 23.82 percent or 587.42 to 887.49 thousand tonnces.
Major declines in Saskatchewan barley production levels are expected 1o oceur under the new
costing procedure by approximatcly 0.93 to 1.24 million tonnes, representing a 30.51 10 59.58
percentage decrease. Manitoba barley production would also decrease during the simulated
period, 1.79 to 2.90 million tonnes.

Canola production is estimated to increase in Alberta and Manitoba over the simulated
period, following a change in the method of payment with the previous cost savings. The greatest
increase is in Alberta, where canola production increased between 9 to 94 thousand tonnes.
Saskatchewan would experience marginal increases in canola production (during the 1983 and
1985 crop years) following a frcight costing change. But Saskatchewan's canola production is
estimated 1o decrease by 23.63 thousand tonnces during the 1984-1985 crop year, 75.81 thousand

tonnes in 1986-1987, and 17.73 thousand tonncs in the 1987-1988 crop year.

c. Welfare

After a change in the method of calculating producer transport charges with cost savings
incorporated into farm gate prices, producer surplus for all grain would vary between 13and 2.2

billion dollars. The result indicates a decrease in net returns to Prairic grain producers between
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8.8 and 27.1 pereent, if the federal Government had implemented this change in producer freight
charges between 1983 and 1987. The approximate magnitude of this decline would range from a
low of 210 10 a high of 501 million dollars.

in Albcrta, a decrecase in barley returns would result from changing producer freight rates
0f 24.58 10 6().89 pereent or 30.89 to 96.16 million dollars. Major declines in net returns are
expected to occur for Saskatchewan and Manitoba barley producers. Saskatchewan producer
rcturns from baricy production is estimated to decline over the simulation period between 21 and
78 pereent. In dollar terms this decline in Saskatchewan barley production would amount to 30 to
46.90 million dollars. In tcrms of magnitude the largest decrease in Saskalchewan barley returns
would amount to 10685 million dollars. Manitoba barlcy producers’ returns, on the other hand,
could decrease by approximately 52 to 92 percent or 38 to 92 million dollars.

In general, wheat returns in cach province are expected to decrease after a method of
payment change to producers. Nonetheless it was found that during the 1984-1985 and 1985-1986
crop years, these returns would increase after the transportation policy change for Alberta
producers. This increase would amount to 24.4 million dollars during the 1984-1985 crop year and
52.38 million dollars in 1985-1986. Also in Saskatchewan, wheal returns are expected to increase
during the 1984-1985 and 1985-1986 crop years. This increase in Saskalchewan wheat returns is
expected 1o be 22 and 37 million dollars The largest impact in producer welfare from wheat
production after a method of payment change occurs in Manitoba, where returns are estimated to
decrease between 37 and 91 million dollars.

Canola returns for cach province and for each crop arc estimated to decrease after a
mcthod of payment change. In Alberta the decrease in canola returns varies between 42 and 185
million dollars. In Saskatchewan the decrcase would change downwards by approximately 32 and
45 million dollars. Marginal changes are expected to occur to Maziiitoba canola producers of 0.75
10 10.5 million dollars.

In western Canada after a method of payment change to producers, consumers would
bencefit by approximately 158 to 604 million dollars. This benefit occurs because of the decreasing
sub regional prices. The impacts to consumers because of a change in the method of payment are
estimated to be different depending upon the crop. For instance the consumer benefit after the
policy change for barlcy purchases ranges between 205 to 334 million dollars, whereas consumers

purchasing canola could benefit by approximately 60 to 93 million dollars.



In Albcrta, consumers purchasing barley and/or canola would seck an increase in their
welfare after a method of payment change. During the simulated period, 1983- 1987, livestock
producers in Alberta would experience approximately 101 to 161 million dollars. The magnitude
of this for consumers purchasing canola within Alberta would range between 20 and 29 million
dollars. Consumer surplus from wheat purchases in Alberta would decrease by 16 10 43 million
dollars over the simuladon period. But during the 1986- 1987 crop ycar, consumer welfare
increased by 25 million dollars from wheat purchases.

Saskatchewan barley consumers arc estimated 1o experience an increase in welfare by
approximately 53 to 97 million dollars over the simulated period after the change in the method
of payment. Consumers purchasing canola within the provinee of Saskatchewian would see an
increase in their welfare of approximately 23 10 37 million dollars. But consumers purchasing
wheat in Saskatchewan between the crop years 1983-1984 10 1985-1986 would experience a
decrease in their welfare, through higher prices, by approximatcly 6 to 10 million dollars. The
remaining crop years involving consumer welfare from Saskatchewan wheat purchases show an
increase of 82 to 153 million dollars.

Manitoba consumers purchasing whcat, barley, and canola arc estimated 10 experience an
increase in welfare, except during the 1985-1986 crop year, when consumer welfaie decreased
from wheat purchases. The gain 10 consumers, ic. livestock producers, from barley purchascs, is
approximately 45 to 83 million dollars. Gains from whcat and canola purchases in Mamitoba are
approximatcely 13 to 71 million dollars, and 17 10 27 milhon dollars, respectively.

Net welfare in western Canada becausc of a change in the method of payment afier
adjustments would range from a low of -351.74 in 1983-1984 10 a high of 112.56 million dollars in
1987-1988. Distribution of welfare differs between wheat, barley, and canola on an aggregate
basis. For instance the net welfare gain in the prairie barlcy cconomy is estimated to range
between 53 and 138 million dollzrs. The canola cconomy would expericnee a welfare gain ranging
from 10.5 to 23.6 million dollars over the simulated period, following a method of payment
change. It is estimated that if the federal Government had implemented a method of payment
change in western Canada, the w! cat cconomy would have expericnced a net loss in welfare of 7

10 122 million dollars.
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Intra provincial impacts in reference to net welfare are diverse given changes in producer
freight sate costing. In Alberta the barlcy cconomy was found to gain approximately 57 36
million dollars, that is, the loss in producer surplus is less than the gain in consumer surplus ovcr
the simulated period. Also, the canola economy in Alberta would expericnce a gain of
approximatcly 5 to 11.8 million dollars during the same time frame. The wheat econ.omy within
the province of Alberta is estimated to experience a decrease in net welfare, 20 to 147 million
dollars. However during the 1986-1987 crop year the wheat economy in Alberta would have an
increase in net welfare of approximately 9 million dollars.

The Saskatchewan barley economy because of changes in the method of payment would
experience gains of approximately 12.3 to 51.96 million dollars and losses of 10 to 20 million
dollars. The canora cconomy in Saskatchewan is estimated to have nct welfare losses during cach
crop ycar in the simulated model of 3 to 11 million dollars. In the Saskatchewan wheat economy
nct welfare gains would have been expericnced Auring the 1983 and 1987 crop years of 15.3 and
3.95 million dollars. But during the 1983 and 1985 crop years there would have been a net lo-~ to
Saskatchewan’s wheat cconomy of 68.19 to 276.03 million dollars.

In Manitoba over the simulated period, it is estimated that the wheat and canola cconomy
would have experienced a net welfare gain. This gain in barley ranges from 17 to 31 million dollars
and 9 to 20 million dollars in the canola cconomy. The wheat economy is csumated 10 experience

net welfare losses in Manitoba of 9 to 77 million dollars, after a method of payment change.

d. Grain Flows

Ovcr the simulated period, it was estimated that 3.4 to 8.8 million tonnes of wheat would be
transported through Vancouver and/or Prince Rupert. On the other hand, it would be more Cost
cfficient if approximately 4.3 to 17.6 million tonnes were allocated to East Coast ports. Export
restrictions at the West Coast became binding during the 1984 and 1985 crop years. This
constraint caused 2.1 million tonnes in 1984 and 605 thousand tonnes in 1985 of wheat, from
Alberta, to be shipped through Thunder Bay. The West Coast tended 10 be the more lucrative

position for wheat shipments from the provinces of Saskatchewan and Manitoba over the
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s-mulated period. An exception occurrcd during vhe 1986 and 1987 crop years in Saskatchewan,
where 6.9 and 10.4 million tonnes respectively were transportcd through the castern transport
system.

During the simulated period (1983-1987) the majority of barley exports in western Canada
were shipped via Prince Rupert and/or Vancouver, 2.6 10 5.3 million tonnes. But 1.4 million
tonnes of barley during the 1983 crop ycar and 2.8 million tonnes during the 1984 crop year were
exported through Thunder Bay. Barlcy shipment levels through the East Coast during the 1983
and 1984 crop years were exported from both Saskatchcwan (645 thousand tonnes and 1.9 million

tonnes respectively) and Manitoba (706 thousand tonnes and 937 thousand tonnes respectively).

¢. Freight Costs

It was found that if the fedcral Government had implemented a method of payment change
10 producers during the simulated period, producer transport costs from all grain shipments
would have increased to 679.28 and 879.85 million dollars. This represents a $12.01 to $22.32 per
tonne increasc in wheat shipping costs and a $15.76 to $24.37 per tonne increase in barley freight
costs. The C.W.B., annually would pay 253.03 to 543.29 million dollars under a producer method
of payment on all grain shipments. The Board would have also experienced a decrease in wheat
shipping costs over the simulation period by $1.42 to 35.18 per tonne when compared to Thunder
Bay/Vancouver pricing with a method of payment to the railway. During the 1984 crop ycar, with
a 10 million tonne constraint at West Coast ports, an increase in wheat freight costs to the C.W.B.
results, by approximately $2.17 per tonne. Barley shipping costs to the C.W.B. would increase
during each year of the simulation model by $0.16 to $6.69 per tonne. Under a method of payment
to producers, the C.W.B. is estimated to incur costs on Saskatchewan wheat shipments of
approximately 174 to 345 million dollars, from 1983 10 1987. Also the C.W.B would incur costs ol

61.62 10 89.77 million dollar {anitoba barley shipments.



3. C.W.B. Proposal with Total Costing

a. Cost Savings

Cost savings 1o the C.W.B. are determined by comparing Board shipping costs under
Thunder Bay/Vancouver pricing to St. Lawrence/Vancouver pricing, with the pay the producer
mcthod of payment while actual marketing and production conditions represent West Coast
capacity. This cost comparison analyzed the benefits that could have been obtained by introducing
the new C.W.B. proposal under a method of payment to producers.

The results indicai a cost savings to the C.W.B. from all grain shipments between 35.80) to
$8.29 per tonne. In terms of Board savings on specific crops, wheat is «<timated at $7.68 t0 $11.29

per tonne, with an associated savings in barley ranging from $2.95 to $4.34 per tonne.

b. Produc.iion

Given the cost savings determined previously, adjusted production is derived from the sub
regional supply functions. 1t was found that wheat output in western Canada would have varicd
between 15.46 and 22.17 million tonnes if the C.W.B. proposal had been implemented under a
method of payment change to producers. This represents approximately a 4.89 (1.14 million
tonnes) o 7.76 (1.3 million tonnes) percent decline in wheat production when compared 10
production levels in the bascline analysis (Thunder Bay/Vancouver pricing under a method of
payment to railways). The largest impact, in comparison to bascline production levels, would
occur in Manitoba, where wheat production is estimated to decrease by 492.03 (15.04 percent) to
624.26 (19.51 percent) thousand tonnes. Saskatchewan wheat production would also decrease
over the simulation period. The approximate magnitude of this decrease ranges from 242.14 (2.53
pereent) to 367.33 (2.62 percent) thousand tonnes. Alberta wheat production when compared to
bascline results decreases by 98.37 (2 - percent) to 573.39 (9.61 percent) thousand tonnes from

1983 10 1987.
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Barley production in western Canada under the new C.W.B. proposal with a method of
payment change to producers is estimated to vary between 5.37 10 9.19 million tonnes. In
comparison to the baseline, barley production is cstimated 10 decrease between 1.71 (15.67
percent) to 1.82 (25.31 percent) million tonnes over the simulation period. Major regional
impacts are estimated to occur in barley production when compared to estimated bascline levels.
In Albcrta, barley production would decrease by approximately 591.35 (15.87 percent) thousand
tonnes to 1.07 (18.03 percent) million tonnes, given a method of payment change to producers
under St. Lawrence/Vancouver pricing. The decrease in Saskatchewan barley production is
estimated to decrease between 665.17 (20.28 percent) to 681.33 (32.79 percent) thousand tonnes.
Manitoba barley production is estimated to decrease by 428.25 (20 pereent) to 540.86 (39 pereent)
thousand tonnes from 1983 to 1987,

On a provincial basis, canola production in western Canada would vary between 2,18 and
3.26 million tonnes following adjustments because of the price and transportation policy change.
This represents a marginal decrease in canola production in western Canada in comparison to
baseline production levels, of 0.06 million tonnes. In Alberta, canola production was estimated
over the simulation period to decreasc by 20.11 thousaid tonnes and increase by as meich as
150.74 thousand tonnes. Marginal impacts to Saskatchewan and Manitoba canola production is
cstimated to occur wher compared (o bascline simulation results. In Saskatchewan, canola
production would decrease by 6.45 thousand tonnes and incrcase by 10.87 thousand tonnes over
the simulation period. Maniteba canola production is esti Jto decrease by 17.3 10 17.9

thousand tonnces, or by 3.11 10 4.4 puicent.

c. Welfare

It was estimated, over the simulation period, that producer surplus would vary between 1.09
and 2.29 billion dollars in western Canada. With a change in the mcthod of payment under St.
Lawrence/Vancouver pricing with cost savings, producer welfare when compared 1o bascline
producer surplus would decrease by 410 thousand dollars to 1.41 billion dollars over the
simulation period. Regional impacts, however, differ between the three prairie provinces because

of a price and transportation policy change.
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In Alberta, returns 1o wheat producers given adjusted production levels would decrease b,
37.92 10 64.32 million dollars from 1984 1o 1987. In comparison to baseline producer welfare
levels, wheat producers located in Alberta would experience an increase in net returns during the
1983-1984 crop year. Associated with the large decreases in barley production in Alberta are
major decreases in farmers welfare when compared 10 the baseline analysis. These decreases range
from a low of 43.25 t0 64.75 million dollars over the simulation period. This indicates benefits 1o
livestock feeding within the province of Alberta. Canola returns in Alberta would also decrease
after adjustments to production, when compared tc baseline simulation results. The approximate
magnitude of this decrease varics between 13.52 1o 54.46 million dollars from 1983 to 1987.

In Saskatchewan, given a comparison to bascline producer welfare measurcs, farmers
returns would decrease during the 1984-1985, 1985-1986 and 1987-1988 crop years by 49.52 1o
108.49 million dollars. In 1983-1984 wheat returns for producers located in Saskatchewan would
increase by 36.20 million dollars. Also during the 1986-1987 crop year Saskatchewan wheat
returns would shift upwards by 51.08 million dollars. Barley returns within the province of
Saskatchewan are estimated to decrease over the simulation when compared to estimated levels in
the bascline scenario. These decreases range from a low 0of 41.18 to a high of 91.72 million do! .
Saskatchewan canola returns would also decrease during the simulation when compared to
bascline levels, 29.58 10 44.69 million dollars.

Wheat rcturns when compared to baseline estimated levels are expected to decrcase by
71.92 to 90.99 million dollars in Manitoba. Barley returns arc also estimated to decrease in
Manitoba cver the simulated period, thus creating a benefit to livestock producers located in that
province. The approximate magnitude of this decline ranges from 20.63 to 40.46 million dollars.
Marginal decreases in Manitoba canola returns of 756.17 thousand dollars to 10.53 mitlion dollars
are estimated to occur during the simulated period.

It is estimated that consumers would benefit by approximately 441.71 to 783.34 million
dollars from all grain purchases given the proposed changes in transportation and pricing policy.
Consumers, i.c. livestock producers or foreign consumers, arc estimated to benefit approximately
160.78 to 249.67 million dollars from barley purchases in western Canada. The benefit to wheat
consumers in the prairics was estimated to be approximately 215.52 1o 400 million dollars over the
simulated period. Foreign consumers could benefit approximately 61.17 to 91.38 million dollars

from purchases of canola in western Canada.



The largest impact to consumers of barley is estimated to occur in Alberta, where consumet
surplus changed by 65.62 to 124.12 million dollars over the simulated period. In Saskatchewan the
increase in consumer suiplus for barlcy purchases was estimated to be approximately 43,90 10
81.25 million doliars. Manitoba barlcy consumers are estimated to occur a benefit ranging from
47.11 10 62.89 million dollars over the simulated period.

Relative to whcat and barley, consumers purchasing canola in the three prairie provinces
are estimated to incur marginal changes. In Alberta, consumer surplus would increase by 20.4 10
28 million dollars over the simulated period. Saskatchewan canola consumers would sce a benelit
from purchases of 22.8 to 37.5 million dollars. Also, in Manitoba, this benefit would range from
17.94 to 26.38 million dollars,

Net welfare for the prairie region is estimated to be approximately 112.31 10 298.13 nuthon
dollars over the simulated period. This indicates a transfer of wealth from producers 1o consumers
during the 1983 0 1987 crop years. In the Alberta barley cconomy, a decrease in net welfare
amounting 1o 26.65 million dollars and a benefit of approximatcly 59.37 million dollars would
occur during the same time frame. In the Alberta wheat cconomy, net welfare could range from a
low of -18.51 to a high of 83.48 million dollars. The Alberta canola sector would experience a net
welfare ranging from 5.15 to 10.90 million dollars. Regional net welfare effects in Saskatchewan
for barley are estimated 10 range from a low of -43.77 to a high of 25.19 million dollars over the
simulated period. The wheat economy in Saskatchewan is estimated to incur a net benefit of 48.24
10 204.93 million dollars. Canola in Saskatchewan is estimated from 1983 to 1987 10 have 4
negative regional welfare change of 3.1 to 10.6 million dollas- In Manitoba, a nct welfare is
expected 1o occur for each grain over the simulated period. In fact, barley vegional welfare would
range from 10.06 to 22.42 million dollars. Net regional welfare 10 the wheat sector in
Saskatchewan is estimated to be 6 0 6.3 million dollars. Regional welfare to the Manitoba canola

sector would range from 8.05 1o 20.28 million dotlars from 1983 to 1987.

d. Grain Flows

It is estimated that approximately 8 to 17 million tonnes of wheat would flow morce cost
efficiently through the East Coast, as opposed 1o 2 to 8 million tonnes through the West Coast

over the simulation period. The optimal transport route for adjusted wheat shipments frim
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Albcrta was estimated to be through Vancouver and/or Prince Rupert over the simulation period.
An exception to these transport patterns occurred during the 1984 and 1985 crop years. In the
1984- 1985 crop year approximatcly 1.84 million tonnes of wheat from Alberta was transported via
the castern route, given competitive conditions in the western Canadian grains sector. Also,
during the 1985-1986 crop ycar wheat shipments from Alberta through the St. Lawrence via
Thunder Bay was estimated at 410 thousand tonnes. In other words, the tonnage constraint at
West Coast ports became binding during 1984 and 1985. In Saskatchewan, the East Coast was
estimated o be the more lucrative positions for wheat from 1983 to 1985,approximately 9.3 to
10.1 miltion tonnes. During the 1986 and 1987 crop years, 5.9 to 10.7 million tonnes of wheat from
Saskatchewan, under competitive conditions, was cstimated to be transported through Vancouver
and/or Prince Rupert. All Manitoba wheat shipments would be transported to the castern
Canadian ports if the C.W.B.’s objective was 1o minimize transport costs.

The West Coast ports tend to be the more lucrative positions for barley exports in western
Canada, following changes to the C.W.B. Act that led 1o the use of the St. Lawrence as a pricce
basing point in the method of calculating producer freight costs. Over the simulation period, it
was estimated that 3.8 to 6.8 million tonnes of barley would be transported through the West
Coast, if the C.W.B. implemented its pricing proposal under a mcthod of payment to producers
and cost savings were identical to those in scenario B-2. Approximately 1.6 to 3.4 million tonnes
of barley in western Canada would be transported to the eastern port. The source for barley
shipments at Thunder Bay over the simulation period is estimated to flow from Saskatchewan and
Manitoba. Approximatcly 2.4 million tonnes of barley shipments at Thunder Bay were from

Saskatchewan, whereas, 1.8 million tonnes came from Manitoba.

e. Freight Costs

Itis estimated that producers would incur transport costs from all grain shipments ranging
between 621.71 and 892.05 million dollars. On average, producers would pay $20.75 to §29.12 per
tonne to ship wheat and $23.09 to $30.77 per tonne to transport barley to export position over the

simu  J period.
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The C.W.B. shipment costs for all grains from 1983 10 1987 was estimated to range between
258.60 to 499.85 million dollars. On a per tonnce basis, the C.W.B. would incur on average a $12.34
10 $23.33 per tonne freight charge from wheat shipments and $0.47 to $7.40 per tonne on barley
shipments. The majority of total transportation costs to the C.W.B. occurs from Saskatchewan
wheat shipments by approximately 148 to 331.73 million dollars. Also the C.W.B. would pay
transportation costs for Manitoba barlcy amounting to 1.51 10 26.28 million dollars.

A comparison of shipping costs from the basclinc analysis to adjusted freight costs found
under St. Lawrence/Vancouver pricing under a method of payment o producers, results in
producer freight costs increasing for all grains by 440.21 to 704.1 million dollars. It is estimated
over the simulated period that producers would incur a $13.55 10 $17.66 per tonne increase in
transportation charges for wheat shipments. Barley transportation charges to producers were albso
estimated to increase over the simulated period, $17.56 10 $17.93 per tonne. These producer
freight charge increases arc a direct result of changing the price basing point from Thunder Bay to
the St. Lawrence and shifting the method of payment from the railway to producers.

In most years the C.W.B. would experience a decrease in transportation charges from grain
shipments by implementing its pricing proposal while the federal Government changed the
mcthod of payment from railways to producers in western Canada. This decrease ranges from
43.47 t0 89.23 million dollars. With the binding constraint at West Coast ports during the
1984-1985 crop year the C.W.B. would incur an increasc in shipment costs amounting to 2.6
million dollars. On a per tonne basis, wheat chipping costs to the C.W.B. arc estimated to
decreasc by $1.26 10 $6.29. During the 1984-1985 crop year, C.W.B. wheat shipping costs arc
expected to increase by $0.57 per tonne. 1t is cstimated that a variation in barley shipping costs to
the C.W.B. would occur when comparcd to baseline levels. For instance, C.W.B. costs from barley
shipments would increase during the 1983 and 1985 crop years by $6.14 and $0.02 per tonne and
decrease by $10.03 per tonne in 1984, $0.08 per tonne in 1986, and $0.30 per tonne in 1987. In
most crop years, implementing the C.W.B. proposal under a change in the method of calculating
freight charges causes a shift in markcting costs away from the C.W.B. to producers, therehy,

recognizing locational advantage to those farmers located closest to the lower cost West Coast

ports.
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4. Mississippi River Alternative

The institutional arrangements (government policies related to rail subsidies and port
facility infrastructurc) in the grain scctor have traditionally led to maximizing grain exports
through these Canadian ports. Major changes in government transportation policies have taken
place, modifying this environment. Among these changes was the passage of the Western Grain
Transportation Act in 1983. This incrcase in grain transportation rates set under the W.G.T.A. led

to interest in the Mississippi River system as a viable alternative export route.

a. Cost Savings

The cfficiency effects by introducing the new C.W.B. proposal, a method of payment
change, and the Mississippi River alternative arc analyzed in this scenario. These effects are in
terms of cost savings through transport shipment pattern comparisons. These cost comparisons
consist of the following scenarios:

C-1 St. Lawrence/Vancouver/Mississippi pricing to Thunder Bay/Vancouver/Mississippi

pricing with produccrs paying the full cost to ship their grain, while actual production and
marketing conditions represent West Coast capacity.

C-2 St szrcnchancouvcr/Mississipmricing under estimated West Coast capacity by
the C.W.B. to Thunder Bay/Vancouver/Mississippi pricing, under actual production and
markcting levels representing West Coast capacity.

C-3 St. Lawrence/Vancouver/Mississippi pricin§ to Thunder Bay/Vancouver pricinfv,, all
under pay the producer method of payment with ictual production and marketing levels
representing West Coast capacity.

C-4 St. Lawrence/Vancouver/Mississippi pricing under pay the producer method of
payment, to Thunder Bay/Vancouver pricing, with pay the railway method of paying freight
rates, all under actual marketing and production conditions representing West Coast
capacity.

These cost comparisons show total cost savings to the C.W.B. for wheat between
$7.79/tonnc (under scenario C-1) and $40/tonne (under scenario C-4). The Canadian Wheat

Board is expected to experience an increase in barley shipment costs under scenario C-4 of

$3.32/tonnc and an increase of $4.91 1o $8.65/tonne given the remaining comparisons. The model



estimates a savings to the C.W.B. for oats shipments between $5.90/tonne (scenario C-1) and
$27.96/tonne (scenario C-4). The C.W.B. on average saves between $6.05/tonne and $23.73/tonne

on all grain shipments given the four cost comparison scenarios.

b. Production

Adjusted production reflects the efficiency effects determined by comparing changes in
pricing grain, and methods of paying freight charges. Spring wheat, given estimates from the grain
re-distribution model, would range from a low of 16 million tonnes to a high of 20 million tonnes,
while barley production would vary between 8 and 9 million tonnes. Canola production, given the
policy changes, would vary around 3 and 3.3 million tonnes. It is estimated that western Canadian
grain production because of changes 1o grain pricing and freight costing would range between a
level of 28.1 1o 30.7 million tonnes. A comparison of adjusted production results to initial levels
under the Mississippi proposal show grain production increasing by 4.5 to 14 percent because of
the implementation of the new C.W.B. proposal plus a change in the freight costing mechanism,
all under the Mississippi River alternative. Most of this increase occurs in wheat production
which amounts to 6.7 10 a 33 percent increase. Barley production, on the other hand, could
decline by as much as 9 percent and increase by approximately 2 pereent. Canola production
would increase between 0.4 1o 11 percent. These approximate magnitudes suggest that grain
producers have a tendency to shift plantings away from the lower value, bulky crop, barley, to the

higher value, less bulky crops of wheat and canola.

¢. Grain Flows

It is estimated that 73 percent of all prairic wheat could flow more cost efficiently down the
Mussissippi River with the remaining 27 pereent being diverted through West Coast ports under
cost scenario C-1. The origins of wheat exports through the Mississippi River were found to be
located eastern Saskatchewan and in Manitoba. During the simulated 1985-1986 crop year and
under cost scenario C-1, West Coast ports were found to be the more lucrative position for prairic

barley exports. The transportation sub model estimates approximately a 60:40 split in transport
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flows of barlcy to Vancouver and/or Prince Rupert and through the Mississippi River system,
given adjusted export quantitics. Approximately 263 thousand tonnes (93 percent) of western
Canadian oats are shipped through the St. Lawrence via Thunder Bay. Wheat constitutes the bulk
of grain shipments down the Mississippi River, approximately 81 percent of total tonnage.
Further, total throughput at Vancouver and/or Prince Rupert ports is cstimated to consist of
cqual quantitics of wheat and barley, that is 37 percent of total grain shipments.

Given export quantities found by implementing the C.W.B. cost savings into producer
prices (in cost seenario C-3 and C-4), grain tradc patterns betwceen the three export ports remain
consistent to those grain movements previously discussed.

Estimates from the grain re-distribution model indicate that if export capacity levels are
increased along with a pricing change, approximatcly 65 percent of western Canadian wheat will
flow through West Coast ports and 36 percent down the Mississippi River, under cost scenario
C-2. The maionty of export barley (62 percent) will still continue to flow through Vancouver
and/or Prince Rupert. Approximately 57 percent of prairie oats will flow cost efficiently through
West Coast ports with the remainder being shipped through the St. Lawrence via Thunder Bay
(43 percent). By assuming cost minimization conditions and rclaxing West Coast capacity,
additional shipments of western Canadian grain through Vancouver and/or Prince Rupert export
ports were found. Constituting the total grain tonnages handled at Vancouver and/or Prince
Rupert is 44 percent wheat and barley, 13 percent canola and 0.6 percent oats. The majority of
grain handlings down the Mississippi River consists of wheat (82 pereent) and barley (18 pereent),
under the proposed C.W.B. pricing mechanism and a 20 million tonne constraint at West Coast

ports with the Mississippi River as a alternative grain export route.

d. Freight Costs

Assuming cost minimization conditions in rail transportation for western Canadian grains,
freight costs to the C.W.B. would vary from a low of $2.42/tonne to a high of $8.83 per tonne for
all grain. Producer costs in transporting grain, on the other hand are estimated to range from
$31.86 per tonne to $31.97 per tonne. A comparison of the initial transportation costs under cach
cost comparison (efficiency effect) 10 adjusted freight costs shows C.W.B. costs declining by

approximately S0 percent for all grains. Producer costs for all grains show a substantial increase,



MRS
depending upon the location of each producing arca to the three export ports. The introduction
of the Mississippi River as a alternative export route, under the proposed C.W.B. pricing
proposal, shows an increase in produccrs’ marketing costs but not 10 the magnitude as those
iound under St. Lawrence/Vancouver pricing. The C.W.B. costs decline more under St.
Lawrence/Vancouver pricing than thosc found by introducing the Mississippi River as a viable
export route for western Canadian grains. The shift of marketing costs from the C.W.B. 10
producers is found under each pricing scenario, thereby reflecting locational advantage of cach

producing region to export location.

B. Conclusions

Depending upon marketing and production conditions in any one crop year, an advantage to
the western Canadian grains economy could occur if C.W.B. pool accounts were able to reflect the
level of savings given the different price policies. Provincial impacts under the different price and
transportation policies tend 1o vary.

It was found that changes in wheat and barley production would occur because of a change in
freight costing and grain pricing. Overall, producers would tend to shift their plantings away from
1the more bulky and lower value crop, barley, to the less bulky, higher value crops, of wheat and
canola. Decreases in Manitoba's barley and wheat production would occur over the simulated period
under cach scenario. Also barley production in Alberta and Saskatchewan would decrease under o
method of payment change to producers but would only increase in Alberta under St.
Lawrence/Vancouver pricing following adjustments.

Larger decreases in producer welfare were found under a method of payment change to grin
producers than under the remaining price scenarios. The bulk of this decrease was found to occur (o
barley producers. But the losscs to farmers from grain production arc less than the consumer
increases, thereby creating a benefit to the grains and livestock sectors in Alberta and Manitoba. [n
Saskatchewan under a method of payment change a net welfare 1oss 1o society would result, that is,
consumer increases arc less than producer decreasces.

Under St. Lawrence/Vancouver pricing, consumers of barley located in Manitoba would

cxperience the largest benefit in the prairics. But, under a method of payment change to producers,
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livestock farmers located in Alberta experience the largest ¢ acfit. Under St Lawrence/Vancouver
pricing, barley production decreased in Manitoba, and increased in Alberta. Under a method of
payment change, barley production in Alberta and Manitoba both decrcased.

Modest changes in transport patterns between the scenarios werc estimated 1o exist when
West Coast capacity was restricted 10 current marketing conditions. The West Coast ports become
the more logical position for grain when West Coast capacity is increased to 20 million tonnes.
Under the Mississippi River alternative the majority of wheat shipments would travel down the
Mississippi River, while the more lucrative position for barley would be West Coast ports. Canadian
Wheat Board costs for grain shipments are estimated to decrease by approximately 50 percent by the
use of the Mississippt River. On a per torne basis these cost savings are, approximately, $7.79 1o
$40.67 per tonne for wheat. Barley pool accounts would increase by $3.32/tonne and could decrease
by as much as $8.65/tonnc.

In most cases, changing grain pricing and frcight costing policies enables marketing costs 1o he
reduced, and also provides recognition of the locational advantage of producers located closcst to
export ports, thereby restructuring regional prices of grain to partially reflect the transport costs 10
export ports. Lastly, inadequatc facilities at West Coast ports may result in shipping grain via
Thunder Bay, thercfore, potentially increasing C.W.B. marketing costs. This West Coast constraint

becomes a system cost, and if binding, will become costly to western Canadian grain producers.

C. Recommendations

This rescarch utilized static spatial equilibrium theory in the context of excess supply with
regional fixed demands. Implicitly, it was assumed that the demand price would change in exact
proportion 10 supply price following policy changes. The use of a spatial equilibrium model that
incorporates livestock elasticitics may provide significantly different results to consumer surplus
from grain pricc changes.

Estimated changes in crop production only occurre.” «etween wheat, barley, and cancla. No
allowance was made for diversification 1o other crops. The introduction of forage and/or special

crops may provide lower estimates on changes in total producer surplus for all crops.
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The linear transportation sub model used in this <rudy ignores the proximity of major
importing countrics. Implicitly it is assumed that pricc .1 the St. Lawierce and Vancouver ports ane
cquivalent. Directions of transport flows may be differcnt if an international grain trade model was
used, thereby, causing C.W.B. cost savings to change under cach scenario.

Rationalization of the grain transportation systcm was not considered in this rescarch.
Specific efficincy gains related to transportation rationalization were not reflected in producer
freight rates. Considering such cfficicncy gains may reduce the estimated increase in producer’s
shipping costs, thereby reducing the change in production under cach scenario. A further extension
would be 10 analyze changes to grain transportation costs because of changing freight and price
policies in the western Canadian grains sca1or,

The time dimension of price pooling was not dealt with in this rescarch. This model could oc
further extended so that solutions obtained could contain time dimensions. The simplest type of
model of this nature, as stated by vama and Judge, would be to consider n time periods instead
of n regions. Further, transports  * ..»1s would be replaced by storage costs and carrying charges
between time periods. Flows of 1cs would reflect time periods instead of locations. The
final output would be a determination of competitive demands, supplics, prices, and flows of
commodities over time. A more complex model would be to add time and space simultancously. A
test of the results from this rescarch to those obtained undcr different types of spatial models may be
important to determine an appropriate method in solving spatial p oblems within the Canadian
grains system. If no significant differences exist then the simpler approach will provide adequate

results in policy analysis.
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VALIDATION OF SUPPLY ANALYSIS
AND
BASELINE SUB-REGIONAL RESULTS



Calculated Variable:
REWFC = $PR[CEW - TRANSFC)/36.74

RECFC = (PRICEC - TRANSFC)/44.09
REBFC = (PRICEB - TRANSFC)/45.93
RECP = (PRICEC - TRANSP)/44.09

REBP = (PRICEB - TRANSP)/45.93
REWP = (PRICEW - TRANSP)/36.74
REWFB = (PRICEW - TRANSB)/36.74
RECFB = (PRICEC - TRANSB)/44.09
REBFB = (PRICEB - TRANSB)/45.93
REBB = (PRICB - TRANSBR)/45.93
RPRICCB = (PRICEC - TRANSBV)/44.00

REWFC = (PRICEW - TRANSBR)/36.74
REWSR = %)PRICEW - TRANS%) 36.74
RECSR = (PRICEC - TRANSSV)/44.09
REBSR = (PRICEB - TRANSS)/45.93
RECSA = (PRICEC - TRANVAN)/44.09
REBSA = (PRICEB - TRANSA)/45.93

REWSA = (PRICEW - TRANSA)/36.74
REBS = (PRICEB - TRANSR)/45.93
RECS = (PRICEC - TRANSR/44.09
REWS = (PRICEW - TRANSR)/36.74

QUOTA = LAG(QUOTA) - LAGGED ONE PRODUCTION PERIOD

Variable Description

CAA456 Total Canola Production
ABP456 Total Barley Production
ASW456 Tctal Wheat Production

CAA7 Total Canola Production

ASW7 Total Wheat Production

ABP7 Total Barley Production

ACP123 Total Canola Production
AWP123 Total Wheat Production
ABP123 Total Barley Production

MCAP Total Canota Production

MWP Total Wheat Production

MBP Total Barley Production

SCP14 Total Canola Production

SWP14 Total Wheat Production

SBP14 Total Barley Production

BPS568 Total Barley Production

WPS568 Total Wheat Production
CPS568 Total Canola Production

SCP79 Total Canola Production

SWP79 Total Wheat Production

SBP79 Total Barley Production

PRICEW Canadian Red Spring Wheat, C.W.B.
Initial Price

PRICEC Canola, March Contract Price,
Vancouver

PRICEB No. 1 Feed Barley, C.W.B. Initial Picc
TRANSFC Producer Transportation Cost
(Camrose) to Vancouver

TRANSP Producer Transportation Costs (Pcace
River) to Vancouver

TRANSB Producer Transportation osts
(Brooks) to Vancouver

Ulnits

tn)) Bu.
) Bu.
(X)) Bu.
(XX) Bu.
*((X) Bu.
') Bu.
') Bu.
000 Bu.
000 Bu.
'(XX) Bu.
'((X) Bu.
*(XX) Bu.
*(XX) Bu.
"0 Bu.
(XX) Bu.
‘000 Bu.
*(XX) Bu.
000 Bu.
*(XX) Bu.
(X)) Bu.
000 Bu.

$/Tonnc

S/Tonng
$/Tonne

$/Tonne
$/Tonne
$/Tonnce



TRANSBR Producer Transportation Costs
(Brandon) to Thunder Bay

TRANSBYV Producer Transportation Costs
(Brandon) 10 Vancouver.

TRANSS Producer Transportation Costs
(Rcgina) to Thunder Bay

TRANSSV Producer Transportation Costs
(Regina) to Vancouver

TRkNSA Producer Transportation Costs
(Saskatoon) to Thundcr Bay

TRANVAN Producer Transportation Costs
(Saskatoon) 1o Vancouver

TRANSR Producer Transportation Costs (Scott)

1o Vancouver

REWFC Farm Gate Returns, Wheat
RECFC Farm Gate Rcturns, Canola
REBFC Farm Gatce Returns, Barley
REBP Farm Gate Returns, Barley
RECP Farm Gate Returns, Canola
REWP Farm Gate Rcturns, Wheat
REWFB Farm Gate Rcturns, Wheat
RECFB Farm Gatc Returns, Canola
REBFB Farm Gatc Returns, Barley
REBB Farm Gate Returns, Barley
RPRICCB Farm Gate Returns, Canola
REWB Farm Gatc Returns, Wheat
RECSR Farm Gatc Returns, Canola
REWSR Farm Gate Returns, Wheat
REBSR Farm Gate Returns, Barley
RECSA Farm Gate Returns, Canola
REBSA Farm Gate Returns, Barley
REWSA Farm Gate Returns, Wheat
REBS Farm Gate Returns, Barley
RECS Farm Gatec Rcturns, Canola
REWS Farm Gate Returiis, Wheat

DUM?78 Dummy Variable, 1978-1979 Incrcasc

in Canola Pricc

DUM70 Dummy Variable, 1970 LIFT
DUM71a Dummy Variable, 1971-1973, After
affects of LIFT.

DUM?71 Dummy Variable, 1971-1972, Alter
affects of LIFT.

DUM?73 Dummy Variable, 1973-1974, After
Affects of LIFT

DUML Dummy Variable, 1970-1974, After
Aftects of LIFT

DUMAL Dummy Variable, 1970 - 1973, After
Affects of LIFT

QUOTA Lagged Quota Index

$/Tonne
$/Tonne
$/Tor ¢
$/Tonnc
$/Tonne
$/Tonne

$/Tonne
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.
$/Bu.

1 = 1978-1979, 0 Otherwisc
1 = 1970, 0 Otherwise

1 = 1971 - 1973, 0 Otherwisc

1 = 1971-1972, 0 Otherwise
1

1972-1974, 6 Otheiwise
1 = 1:70-1974, 0 Otherwise

—
I

1970-.973, 0 Otherwise
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Table A. 1 Canola Supply in Region 456 - Alberta

ARl

Ordinary Least Squares Regression

Dependent Variable CAA456

Number of Observations 21

Sample Perid 1965-198S

Stundard Error of Regression 4456.8

Mean of Dependent Variable 17,574

Sum of Squared Residuals 1,234.4

R-Squared (.88

Adjusted R-Squared 0.85

Durbin Watson Statistic 1.77

Estimated Autocorrelation (Rho) 0.09

F-Statistic - From Mean 33.83

F - Statistic - From Zero 95.41

Confidence Internval
95 Pereent
Var. Est. Stand. T Mean Lower Upper
Coeff. Error Ratio Elast.

RECFC 2,121 958 221 0.64 100.06 4141
REWFC 3,995 2,061 1.94 0.58 -3582.7 K143
DUM78 9,534 3835 2.49 0.05 - .
CONST. -4,615 3871 1.19 - -




Figure A-1 Actual vs. Predicted Canola Production - Alberta 456



AN
Table A-2 Wheat Supply in Region 456 - Alberta

Ordinary Least Squares Regression

Dependent Variable ASWI56
Number of Obscrvations
Sample Perid - 1985
Standard Ernior of Regression 7.7
Mean of Dependent Variable <319
Sum of Squared Residuals 75,488
R-Squared (.85
Adjusted R-Squared 0.82
Durbin Watson Statistic 1.77
Estimared Autocorrelation (Rho) 0.08
F - Statistic - From Mean 223
F - Statistic - From Zero 275.2
Confidenee
Internval
9S Pereent
var. Est. Stand. T Mcan Lower Uppor
Coeff. Error Ratio Elast.
REWFC 17,995 2,296 2.60) (.88 13,103 22 887
RECFC - 6,653 7,262 5.38 -0.68 - 9287 4,014
DUM70 - 18,860 7,262 2.60 -0.02 - -
QUOTA 3.000 1,055 293 0.17 8418 S338
CONST. 34,634 4,513 7.67 . - :
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Figure A-2 Actual vs. Predicted Wheat Production - Alheria 456



Table A-3 Barley Supply in Region 45 . Alberta

Ordinary Least Squares Regression

Dependent Variable ABP456

Number of Observations 21

Sample Pcrid 1965-1985

Standard Error of Regression 14,428

Mean of Dependent Variable 111,100

Sum of Squared Residuals 105,500

R-Squared 0.78

Adjusted R-Squared 0.74

Durbin Watson Statistic 1.84

Estimated Autocorrelation {Rho) 0.01

F-Statistic - From Mcan 20.04

F - Statistic - From Zero 2873

Confidence Internval
95 Pereent
Var. Est. Stand. T Mcan Lower Upper
Coeff. Error Ratie Elast.

REBFC 40,498 10,356 3.9] 0.51 18,648 62,348
RECFC 1,484 2,669 0.56 0.07 -4,146 71147
DUM71 32,619 10,668 3.06 0.04 - -
CONST. 41,908 9,808 4.27 -




Fisuare A-3 Actual vs. Predicted Barley Production - Alberta 456




Table A-4 Canola Supply in Region 7 - Alberta

NS

Ordinary Least Squares Regression

Dependent Variable CAA?

Number of Obscrvations 21

Sample Perid 1965-1985

Standard Error of Regression 2.662.4

Mecan of Dependent Variable 8.816.0

Sum of Squared Residuals 1,650.7

R-Squared 0.67

Adjusted R-Squared 0.62

Durbin Watson Statistic 1.69

Estimatced Autocorrclation (Rho) 0.12

F - Statistic - From Mean

F - Statistic - From Zero

Confidence Internval
95 Pereent
Est. Stand. T Mcan Lower Upper
Coeff. Error Ratio Elast.

RECP 1,700.4 493.20 345 1.02 659.80 27410
REBP -3,849.60 2,010.0 1.91 (.60 -8, (EX).6 39143
DUM7I 894.52 2,350.3 0.38 0.004 - -
CONST. 4,893.5 2,762.9 1.77 -
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Figure A-4 Actual vs. Predicted Canola Production - Alherta 7



Table A -& Wheat Supply in Region 7 - A)* ~ta

Ordinary Least Squares Regression

Dependent Variable ASW7

Numbecr of Obscrvations 21

Sample Perid 1965-1985

Standard Error of Regression 3,732.3

Mean of Dependent Variable 12,899

Sum of Squared Residuals 363,800

R-Squared 0.80

Adjusted R-Squared 0.75

Durbin Watson Statistic 208

Estimated Autocorrelaiion «Rho) 0.04

F - Statistic - From Mcan 15.34

F - Statistic - From Zero 6().05

Conlidence Internval
95 Percent
Var. Est. Stand. T Mcan Lower Uppet
Cocff. Error Ratio Elast.

REWP 8,404, 1,288. 6.57 1.69 S,718 121
RECP -2,595. 693.8 374 1.00 -4,074 1,117
DUM70 -4,625.2 4,077 1.13 0.02 :
QUOTA 830). 592.3 1.40 0.19 V42 200
CONST. 2,959, 2,525. 1.17 0.23




Figure A-5 Actual V. Predicted Wheat Produ- - Alberta 7



Table A-6 Barley Supply in Region 7 - Alberta

2

Ordinary Lcast Squares Regression

Dependent Variable ABP7

Numbecr of Observations 21

Sample Perid 1965- 1985

Standard Error of Regression 5,953.6

Mean of Dependent Variable 28,756

Sum of Squarcd Residuals 151,8%)

R-Squared 0.57

Adjusted R-Squared 0.82

Durbin Watson Statistic 191

Estimated Autocorrelation (Rho) 0.08

F-Statistic - From Mcan 11.72

F - Statistic - From Zero 171.12

Confidence Internval
95 Percent
\ar Est. Stand. T Mcan Lower Upper
Coeff. Error Ratio Ela«t.
REBP 20,157 7.355.7 274 0.97 4,702.8 R IN
REWP - 5,828.2 3816.0 1.53 0.51 -13,840 2,189
CONST. 15,613 3,101.2 5.03 - - .
<4 —— _ . ,
‘ \ o
- . \

AR

Figure A4-0 Actual vs. Predicted Barley Production - Alheria 7



‘Tuble A-7 Canola Supply in Region 123 - Alberta

260

Ordinary Least Squares Regression

Dependent Variable ACP123

Number of Obscrvations 21

Sumple Perid 1965-1985

Standard Error of Regression 1,596.4

Mcan of Dependent Variable 5,438.6

Sum of Squarcd Residuals 972.14

R-Squared 0.84

Adjusted R-Squared 0.79

Durbin Watson Statistic 193

Estimated Autocorrelation (Rho) 0.02

F-Suatistic - From Mcan

I - Statistic - From Zero

Confidence Internval
95 Percent
Est. Stand. T Mcan Lower Upper
Cocll. Error Ratio Elast.

RECFB 536.15 345.18 1.55 0.52 -199.42 1,271
REWFB 2,325 1,351.3 1.72 1.08 -554.73 5,204
DUM73 3,027 1,472.8 2.05 0.02 - -
DUM78R 5,864.5 1,381.0 4.25 0.10 - -
REBFB -3,69Y8.5 2,154.0 1.71 0.95 -8,288.7 891.6
CONST. 1,036.7 1,434.4 0.72 - . -
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Figure A-7 Actual vs. Predicted Canola Production - Alherta 23



‘Tuble A-8 Wheat Supply in Region 123 - Alberta

262

Ordinary Least Squares Regression

Dependent Variable ASP123

Numbecr of Obscrvations 21

Samplc Perid 1965-1985

Standard Error of Regression 13,088

Mcan of Dependent Variable 76,767

Sum of Squared Residuals -9,240.7

R-Squared 0.75

Adjusted R-Squared 0.68

Durbin Watson Statistic 1.73

Estimated Autocorrelation (Rho) 0.01

I - Statistic - From Mcan

I - Statistic - From Zero

Confidence Internval
95 Percent
Var. Est. Stand. T Mcan Lower Upper
Cocff. Error Ratio Elast.

REWEFB 20,154 6,085 3.31 0.68 7,185.5 33,122
RECFB -9,599.2 2,723 353 0.68 -15,402 23,796
DUM70 - 30,504 11,987 2.54 0.02 - -
OUOTA 5.801.4 2,080 279 0.22 1,368.6 10,234
CONST. 60,999 17.799 4.42 - B .
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Figure A-8 Actual vs. Predicted Wheat Production - Alberra 123



‘Table A-8 Barley Supply in Region 123 - Alberta

204

Ordinary [east Squares Regression

Dependent Variable ABP123

Number of Observations 21

Sample Perid 1965-1985

Standard Error of Regression 13,238

Mcan of Dependent Variable 76,909

Sum of Squared Residuals 9,318.2

R-Squared 0.60

Adjusted R-Squared 0.54

Durbin Watson Statistic 2.16

Fsumated Autocorreliation (Rho) .14

I-Statistic - From Mcan

I - Staistic - From Zero

Confidence Internval
95 Pereent
Vil st Stand. T Mean Lower Upper
Coctf. Error Ratio Elas.

REBEB 37,195 10,463 3.55 0.67 15,107 59,282
RECEFB -6.353 2,369 2.68 0.44 -11,351 -1.354
DUM7Y 16,278 10,428 1.56 0.02 - -
CONST. 50,976 18,426 277




Figure A-9 Actual vs. Predicted Barley Production - Albert
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‘Table A-10 Canola Supply in Manitoba

206

Ordinary Least Squares Regression

Dependent Vaniable MCAP

Nu:nbcr of Obscervations 21

Samplc Perid 1965-1985

Standard Error of Regression 2,784.7

Mcan of Dependent Variable 11,905

Sum of Squarced Residuals 1,468.4

R-Squired 0.91

Adj. "~ cd R-Squared 0.8Y

Duioa Watson Statistic 137

Fativated Autocorrelation (Rhoy (VRS

I Statistic - From Mcean -

I Statiste - From Zero

Confidence Internval
95 Percent
Vi, List. Stand. T Mcan Lower Upper
Cocft. Error Ratio Elast.

REBB -4,429.4 2.672.7 1.21 0.53 -12,215 3,356
RPRICCB 1 791.7 593.67 3.01 0.80 533.15 3,050
REEWB 4.300.2 25348 1.74 0.95 973.56 9,774
DUMTS 12,294 2.340.4 5.25 0.09 - -
CONST, 34177 3,395.9 1.01 - - -




Figure A-10 Actucd v, Predicted Canola Production - Manttoba



‘Tuble A-11 Wheat Supply in Manitoba

208

Ordinary Least Squares Regression

Dependent Variable Mwp

Number of Observations 21

Sumple Penid 1965-1985

Standard Error of Regression 20,189

Mcan of Dependent Variable 89,515

Sum of Squared Residuals 1.037.2

R-Squared 0.7

Adjusted R-Squared 0.64

Durbin Watson Statisuc 1.42

Fstimated Autocorrelation (Rho) 0.18

I-Statistic - From Mcan -

I+ - Statistic - From Zcro -

Confidence Internval
95 Pcereent
Var. Est. Stand. T Mo Lower Uppar
Cocil. Error Ratio Ast

KE'WDB 24,784 X.887.7 279 0.73 5,992.0 420
RPRICCB -3 1046 4,167.2 .75 0.19 -11,695 5,50
DUM70 236,565 19,98 1.91 0.02 - -
QUOTA 1 88588 ARAIN .59 .06 -4,710 6.0 45
CONST. 24320 [re it 2.0 0.44 - -
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‘Table A-12 Barley Supply in Manitoba

)

Ordinary Least Squites Regreasion

Dependent Variable MBP
Nuinber of Observations 21
Sample Perid 1965-1985
Standard Error ot Regression 17,439
Mecar of Dependent Variable 69,286
Sum ot Squared Residuals -230.19
R-5Squared (.66
Adjusted R -Squared .61
[ourbin Watson Statistig 1.89
Istimated Autocorrelation (Rhoy 0.01
1--Statistic - From Mcan 11.05
I - Statistic - From Zaro 91.16
Confidence Internval
95 Pereent |
Var. Fst. Stand. Near Lower Uippar k
Coclt. rror Ratio booast. ]
REBB 28,614 11,438 2 %) 0.59 4,55854 52,4849
RPRICCB 28817 30422 .98 0.22 -3.450.4 9.313
DUIM73 397> 12,170 3.27 0.08 - -
CONST. 7.558.4 11,457 0.66 0.11 - -
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‘Table A-13 Canola Supply i:. saskatchewan 14

Ordinary Least Squares Regression

Dependent Variable SCPI4
Number of Observations 21

Samy - Pend 1965- 198RS
Standard Error of Regression 341.11
Mcun ot Dependent Vanable 682.55
Sum of 5quared Residuais 4,913.20
R-Squarcd 0).76

Ade - R oSquarad 070

[ Woooon Sl 2.0l

Fsten cnd Astocerrelation (Rho) (.31
bostanne - Fron: Mean -
Foosvistie From Zero -

r“’ o Confidence Internsal
! — 95 Pereent
AT N Stand. T Mecan Lower Uppet
L Twen Error Ratio F-last.
REWSK D362 91.23 2.78 094 -447.04 -60) 21
RECSK 231.03 49.54 4.66 1.80 126.01 336.04
DUMTN S14.03 217.62 2.36 0.07 :
e 1,263 3 159.34 7.92 0.35 -
CONS b IRE 161.20 1.17 - -
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Figure A-13 Actual vs. Predicied Canola Production



fable A-14 Wheat Supply in Suskatchewan 14

Ondinary Least Squares Regression

Dependent Varnihle SWPL4

Numbcer of Observations 21

Sample Pend 1965-1985

Standard Error of Regression 31,937

Mcan of Dependent Variable 141,160

Sum of Squared Residuals -20,148

R Squared 0.39

Adjusted R-Squiared 022

Durbin Watson Statistic 1.58

Estimated Autocorrelauon (Rhoy 0.12

I-Statistic - From Mcan

I - Swatistic - From Zero

Confidence Internsal
9S Pereent
Var Estimated Standard T-Ratio Mcan Lower Upper
Cocthcient Error Flasticity

REWSR 18,751 14,412 1.30 (.35 11.962 49,404
RECSKR -10.386 6,624.3 1.57 .40 74 502 3730
DUIMT0 279,022 28,868 258 0.03 - .
QUOTA S02.68 5,081.9 0.09 .01 L3448 11,354
CONST. 151,350 31.865 4.7% - -
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Table A-15 Barley Supply in Saskatchewan 14

Ordimary Least Squares Regression

Denendent Variable SBP

N . nber of Observations 21
Sample Perid 1965-1985
Standard Error of Regression 8,4801 8
Mcan of Dependent Variable 27,517
Sum of Squared Residuals -1,242.30
R Squared 0.74
Adjusted R-Squared 0.70
Durbin Watson Statistic 2.17
FEstumated Autocorrelation (Rho) 0.12

I--Statistic - From Mcan
I- - Stavsvie - From Zero

Confidence Internval
95 Pereent

Var. Est. Stand. T Mcan Lower Upper
__Coull. Error Ratio Elast.

REBSI 23,493 89594 262 1.20 4,588.9 42,398

REWSR - 11,180 4,447.3 2.51 1.03 -20,563 -1,795

DUMAL 36,620 42933 8.53 0.25 - 3
CONST. 16,176 43535 37 . i




Figure A-15 Actual vs. Predicted Barley F. oduction - Saskatchewan 14



Table A-16 Canola Supply in Saskatchewan 568

Ordinary Least Squares Regression

Dependent Variable CPS568

Number of Obsenations 21

Sample Perid 1965-1985

Standard Error of Regression 5,743.9

Mean of Dependent Variable 19,467

Sum of Squared Residuals 536.79

R-Squared 0.76

Adjusted R-Squared 0.70

Durbin Watson 3tatistic 1.82

Estimated Autocorrelation (Rho) 0.002

F-Statistic - From Mecan -

F - Statistic - From Zero -

Confidence Internval
95 Percent
Var. Est. Stand. T Mcan Lower Lipper
Coeff. Error Ratio Elast.

RECSA 3,933.6 1,001.8 3.60 1.07 1,618.9 6,248
REBSA -1,852.5 4,309.1 0.43 0.13 -10,988 7,282
DUML 12,212 4,429.8 2.76 0.12 - -
DUM78 10,414 4,865.7 2.14 0.05 - -
CONST. -1,963.6 5,138.2 0.38 0.10 - -
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Figure A 16 Actual vs. Predicted Canola Production - Saskaichewan 568
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Table A-17 Wheat Supply in Saskatchewan 568

Ordinary Least Squares Regression

Dependent Variable WPS568
Number of Observations 23

Sample Perid 1965-1985
Standard Error of Regression 26,722
Mean of Defendent Variable 147,720
Sum of Squared Residuals -12,963
R-Squared 0.70
Adjusted R-Squared 0.62
Durbin Watson Statistic 1.64
Estimated Autocorrelation (Rho) 0.1

F-Statistic - From Mcan
F - Suatistic - From Zero

Confidence Internval
9S Pereent
Var. Est. Stand. T Mean Lower Upper
Cocff. Crror Ratio Elast.

REWSA 40,982 11,372 3.60 0.72 16,747 065,216
RECSA -16,007 5,458.4 293 0.59 -27,660) -4,353
DUMT0 -85,731 26,009 3.30 -0.03 - -
QUOTA 7,037.8 4278.8 0.14 0.14 -2,080.2 16,156
CONST. 113,380 24,027 4.72 0.77 - -
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Figure A-17 Actual vs. Predicted Wheat Production - Saskaichewan 568
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Table A-18 Barlcy Supply in Saskatchewan 568

282

Ordinary Least Squares Regression

Dependent Variable BPS568

Number of Observations 21

Sample Perid 1965-1985

Standard Error of Regression 15,272

Mean of Dependent Variable 63,421

Sum of Squared Residuals 618,460

R-Squarzd 0.63

Aujusted R-Squared 0.56

Durbin Watson Statistic 1.42

Estimated Autocorrelation (Rho) 0.19

F-Statistic - From Mcan 9.48

F - Statistic - From Zero 97.65

Confidence Internval
95 Pereent
Var. Est. Stand. T Mcan Lower Upper
Cocff. Error Ratio Elast.

REBSA 30,966 19,199 1.61 0.68 -9,544.3 71,477
REWSA -3,574.5 9,789.1 0.37 0.14 221,230 17,081
DUM?71a 50,580 10,581 4.78 0.11 - -
CONST. 22,098 9,481.2 2.33 0.35 - -
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Figure A-18 Actual vs. Predicted Barley Production - Saskaichewan 568
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Table A-19 Canola Supply in Saskatchewan 79

Ordinary Least Squarcs Regression

Dependent Variable SCP79

Number of Observations 21

Sample Perid 1965-1985

Standard Error of Regression 3,4140

Mean of Dependent Variable 14,441

Sum of Squared Residuals 8,970.1

R-Squared 0.86

Adjusted R-Squared .83

Durbin Watson Statistic 1.44

Estimated Autocorrelation (Rho) 0.07

F-Statistic - From Mcan -

F - Statistic - From Zero -

Confidence Internval
9S Pereent
Var. Est. Stand. T Mcan Lower Upper
Cocff. Error Ratio Elast.

RECS 2,140.6 5950k 3.60 (.66 885.03 3,301,
REBS -5€95.6 2,793.1 2.03 0.55 211,581 197.7
DUM78 2,140.5 595.04 2.60) 0.79 - -
CONST. 11,750 7.694.5 1.53 0.81
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Figure A-19 Actual vs. Predicted Canola Production - Saskaichewan 79
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Table A-20 Wheat Supply in Saskatchewan 79

Ordinary Least Squares Regression

Dependent Variable SWP79
Number of Observations 21

Samplc Pcrid 1965 - 1985
Standard Error of Regression 11,264
Mecan of Dependent Variable 76,261
Sum of Squared Residuals S11L,104
R-Squared 0.79
Adjusted R-Squared 73
Durbin Watson Statistic 1.39

Estimated Autocorrelation (Rho) 013
F-Statistic - From Mcan -
F - Statistic - From Zero

Confidence Internval
9S Pereent
Var. Est. Stand. T-Ratio Mcan Lower Upper
Cocff. Error Elast.

27,99
REWS 17,272 5,030.2 343 0.59 65528 -1.586
RECS -6,556.4 2.332.1 2.81 (.47 11,526
DUM70 -36,968 10,616 348 -0.02 - X013
QUOTA 4,183.0 1,797.7 2.33 0.16 352.07
CONST. 57,567 10,982 5.24 0.75 -
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Figure A-20 Actual vs. Predicted Wheat Production - 5askatchewan 79




Table A-21 Barley Supply in Saskntchewan 79

2XN

Ordinary Least Squares Regression

Dcpendent Variable SBP7Y

Number of Observations 21

Samplc Perid 1965- 1985

Standard Error of Regression 8.362.1

Mcan of Dependent Variable 41,301

Sum of Squared Residuals 541,150

R-Squared 0.53

Adjusted R-Squared 0.41

Durbin Watson Statistic 1.48

Estimated Autocorrelation (Rho) 0.17

F-Statistic - From Mcan 4.49

F - Staustic - From Zero 106.08

Confidence Internval
9S Pereent
Var. Est. Stand. T Mcan Lower Upper
Cocf. Error Ratio Elast.
REBS 19,047 10617 1.79 0.64 23,401 41,554
REWS -8,440.4 5,568.2 1.51 0.2 220,245 3304,
DUM71 30,099 8.859.9 3.40 .03 - .
RECS 1,540.9 1,499.3 1.03 .20 -1,637 4,719
CONST. 26,587 4818.8 5.51 (.64
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Figure A-21 Actual vs. Predicted Barley Production - Saskatchewan 79
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TABLE A-22: CROP PRODUCTION UNDER THE BASELINE SCENARIO (1982-1987)

(000 TONNES)
CROP YFAR
Crop 198283 | 1oRVBA ] 1984/8S | 19msme ]| 1oRemT ] ToRI
Alberta 123
Barlcy 202107 | 119167 | 136676 1 123152 | 234059 97142
Wheat 302202 | 29157 | 250452 | 15223 | 255199 1824.72
Canola 166.15 21535 155.04 153.16 015 | 19634
] Alberts 456 )
Barlcy 315666 1 295116 | 316376 | 320050 | 251210 | 2256.29
Wheat 221900 | 165338 | 197791 | 149453 | 1Rassd 1402 1
Canola 620.71 769.00 503.27 760.82 $87.69 71889
Alberta 7 ] ]
Barley 786.17 62445 1 75533 799.94 026,64 1083
Wheat 725.45 49939 48311 447.54 548.28 170.59
Canola 195.08 35328 24303 24929 21099 33€0)
Qaslmtchewnn 14 )
Barlcy 360.18 27464 556.17 291.78 234.97
Wheat S | ENG | i | omibe | sssisr | adnias
Canola 3.03 16.24 18.78 16.92 0.00 1.91
Gashtchﬂnn 568
Barlcy 1665.39 163063 | 168279 | 132003 | 109414
Wheat s | 27500 | stexes | amsaos | ssosaz | 3cossa
Canola 427.18 750.67 631.41 71091 350.% 633.37
Saskatchewan 79
Barley 908.34 883.98 97673 | 10a052 1 79177 | 74480
Wheat 290118 | 237288 | 267523 | 20is46 | 295830 | 212274
Canola 420.34 674.94 567.50 658.58 534.78 77825
; Manitoba
Barley 2035.13 | 199883 | 210965 | 214074 | 148994 1382.57
Wheat 371365 | 325063 | 3es6. 84 376298 | 371306 | 320033
Canola a1648 | 'sa088 473, 96 565.83 393.37 574.68
Total 36678.3 L 307452 | 29956. 4 22111 T 14276.9 [ 26738.7
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TABLE A-23: PERCENT ERROR IN ESTIMATED PRODUCTION (1982-1987)

3 PERCENT _ N ,
Crop ] 1982583 | 19834 ] 19845 | 198586 | 1986587 ] 198788
] Alberta 123
Barlcy 11.19 26.49 22.05 T 39.50 (61.48
Wheal (2.90) 17.32 21.75 124 43 25.43 (40.58
Canola 1.15 20.23 (0.85) (58.49) (23.89) (8.81)
, ] Alberta 456
Barley 19.50 | (2.66 2.04 (24.47 (34.22) (54.80)
Wheat 375 1 (136 5.26 59.52 21 1.40 49.07
“anola (27.53) | 15.10; (10.98) 38.40 51.75 30.17;
] Alberta7
Barlcy o 52) (17.18 20.10 24. 39 11 01 1.01
Wheat 19 25 (37.84 3.32 31.01 13.993 560 .44)
Canola (27. 53) 14.08 0.05 (44. 41 | (4262)
Saskatchewan 14
Barley (3.25) 9.49 36.65 (20.85) 30 (78.44)
Wheat 3.36 19.02 21.87 (83.32) 6 11 34
Canola (305.84) 23.34 15.80 (76.11) J 43886 (1 187. 7)
) Saskatchewan 568
Barley 24.81 0.47 (41.55) 26.58) (47. 46) (59.12)
Wheat 11.55 1.06 6.72) 31.42 28 37 68
Canola 26.29 0.35 34.42) 11.46) | (129.53) 24 62
. Saskatchewan 7 79
Barley 12.73 12.50 6.94) 15 7 (2685) I @346
Wheat (1.70) 3.43 62 65 ss 33.22
Canola (22.19) 0.97 (19.43) ] (2.46) (26 87) 66
Manitoba i _
Barley 21.90 3.06 19.72 (17.98) (49.58) (61.20)
Wheat 12.05 9.27 (33.98 (30.20 12.24 (34.99)
Canola 4.70 0.64 (33.99 (12.24 51.47 (9.75)




TABLE A-24: CW.B COSTS FROM GRAIN SHIPMENTS (1982-1987)
CURRENT CONDITIONS AS WEST COAST CAPACITY (‘000 $)

Crop ]| 1982583 1983/84 | 1984/85 ] 1985/86 | 1986/87 1987/88
_ Alberta 123
Barley - - -
Wheat 59,896 43,656 58,606 19 223
Oats 100 140 60 187 205
' Alberta 456
Barley - - - - - -
Wheat 44,824 19,972 47,272 39,620 - -
Oats 1,905 2,522 2,570 2,183 2,985 3,269
Alberta 7 ]
Barley - -
Wheat - - -
Oats 419 802 680 365 702
Saskatchewan 14 )
Barley 423 453 9914 957 319 227
Wheat 93,438 75,780 82,598 83,398 126,596 106,168
Oats 185 19 48 124 186 203
Saskatchewan 568
[ arley 691 888 1,558 1,254 833 698
Wheat 113,320 R4 057 113,601 105,958 125,468 90,398
Oats 306.00 687 417 646 656 722
Saskatchewan 79
Barley - - 2,695 - -
Wheat 57,132 47,410 59,176 50,684 50,226 12,547
Qats 248 424 148 128 47315 346
Manitoba
Barley 19,283 4,607 36,608 10,995 3,081 2,884
Wheat 70,931 64,622 80,451 94,150 84,621 80,232
Oats 717 728 865 1,094 ] 1083 1,190
Total 463,818 347,828 497265 | 431,013 | 397,258 ! 299,857




TABLE A-25: CW.B COSTS FROM GRAIN SHIPMENTS (1982-1987)
INCREASED WEST COAST CAPACITY (000 )

i 1985/86 ! 1986/87 L1987/88

Crop ] 1982583 I 1983/84 j 1984/85
_ _Alberta 123

Barley - - - - .

Wheat - - - - ; -

Oats 100 140 60 134 187 205
___Alberta 456

Barlcy - - R - -

Wheat - - - . -

Oats 1,905 2,522 2,570 2,183 2,985 3,269

Alberta 7 B

Barley - - -

Whcat - - - - -

Oats 419 802 680 365 702 768
Saskatchcwan 14 _

Barley 423 453 908 957 319 227

Wheat 93,438 75,780 82,598 83,398 126,596 48,492

Oats 185 149 48 124 186 203
Saskatchewan 568 )

Barley 691 888 1,558 1,254 833 698

Wheat 113,320 32,082 64,110 39,174 79,142 3,029

Oats 306 L 687 417 32 656 722

] Saskatchewan 79

Barley - - - -

Wheat 43818 . - . . .

Oats 248 424 148 128 315 346

’ __Manitoba '

Barley 4,659 4,607 36,608 5,888

Wheat 70,931 64,622 80,451 94,150 84 621 80 232

Oats 717 728 865 1,194 1,083 1, 190

Total 292,160 [ 183,885 r271,018 228,981 300 705 142 266
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Adjusted Shipping Costs to the C.W.B
Under A-1 and A-2 Cost Savings



TABLE B-1: C.W.B FREIGHT COSTS UNDER SCENARIO A-1 (1982-1987)
CURRENT CONDITIONS AS WEST COAST CAPACITY (‘000 §)

Crop 198283 ] 1083584 ] 1984/85 ] 19856 ] 198e7 ] IoR7ms
Alberta 123
Barley - - - - .
Wheat 60,198 43,965 58,981 39,539 -
Oats 100 140 60 134 187 205
. ~ Alberta 456
Barley - - -
Wheat 45,099 34,513 47,861 33 ()49 -
Oats 1,905 2,522 2,570 2,183 2, 985 3,269
. ~ Alberta 7
Barley - -
Wheat - - - 12 785 -
Oats 419 802 680 702 768
] ) Saskatchewan 14
Barley 7,473 587 9,622 293 194
Wheat 92,780 75,546 82,380 83 256 126 378 106,028
Oats 185 149 48 124 203
Saskatchewan 568
Barlcy 693 1,098 1,562 1,257 830 696
Wheat 113,716 85,300 113,901 106,339 125,656 X),856
Oats 306 687 417 646 656 722
- ) Saskatchewan 79
Barley - - 4,423 - -
Wheat 57,38 47,692 59,507 50,980 50.030 12,987
Oats 248 424 148 128 315 346
_ Manitoba _ _
Barley 12,719 38,027 35,256 5,724 2,897 2,674
Wheat 70,561 64,197 79,252 93,683 83,975 79,521
Oats 717 728 | 85 1,194 1.083 1,190
Total J a6a500 | 396380 [ 497530 [ 432330 ) 802700 | 603,920




TABLE B-2: C.W.B FREIGHT COSTS UNDER SCENARIO A-2 (1982-1987)
CURRENT CONDITIONS AS WEST COAST CAPACITY (‘000 $)

Crop Tos2/s> || 198384 ] 1984585 ] 1985/ ] 1oso/s7 | 1987788
Alberta 123
Barley - - - - - -
Wheat 62,199 45,713 61,170 40,602 - .
Oats 100 140 60 134 187 205
_Alberta 456 .
Barley - - - - . .
Wheat 46,919 37,023 51,245 31,924 - -
Oats 1,905 2,522 2,570 2,183 2,985 3269
Alberta 7 ]
Barley - - - -
Whecat - - - 14,160 - -
Oats 419 802 680 365 702 768
Saskatchewan 14 _
Barlcy 6,802 424 7,498 806 204 115
Wheat 94,753 75,546 84,422 84,373 126,611 106,897
Oats 185 149 48 124 186 203
. Saskatchewan 568 _
Barley 696 1,083 1,559 1,248 823 689
Wheat 117,636 89,402 118,915 109.712 126,658 93,042
Oats 306 687 417 646 656 722
Saskatchewan 79 ]
Barley - - 5,557 - - -
Wheat 59,033 49,303 61,442 52,071 49,841 14,664
Oats 248 424 148 128 315 346
~ Manitoba _
Barlcy 1,687 35,646 35,722 5,744 2,897 2,673
Wheil 72,931 66,517 82,204 95,284 84,368 80,718
Oats ki 728 865 1,194 1,083 1,190
Total 3790 J 406,110 ] 5145520 ] 440500  J 397,520 ] 305,500
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Adjusted Freight Costs to the CW.B

from Grain Shipments under B-1 Savings



W

TABLE C-1: C.W.R FREIGHT COSTS UNDER SCENARIO B-1 (1983-1987)
CURRENT CONDITIONS AS WEST COAST CAPACITY (1000 §)

Crop 1983/84 1984/85 I 1985/86 1986/87 I 1987/8%

. Alberta 123
Barley - - - . ;
Wheat - 46,071 1,169 - -
Oats 140 55 126 176 193

) Alberta 456 i
Barley - - -
Wheat . - .
Oats 289 1,997 2,740 3,011

Alberta7

Barley - 1 - H
Wheat - 35,241 i -
Oats 697 545 ll 30> 998 657

B Saskatchewan 14
Barley - - -
Wheat 1()8 245 85, 624 87,910 124,089 100,385
Oats 192 61 161 245 261

. Saskatchewan 568 7
Barley 17,674 32,638 - - -
Wheat 97 8()5 119,779 116,223 112,121 64,023
Oats 17 646 656 722

7 Qnskn@:wnn 79 .
Barley 16,323 - - -
Wheat 139,705 54,881 - -
Qats 421 147 127 313 344

] Manitoba ] ]
Barley 567 24,383 8,621 1,645 404
Wheat 61,624 74,391 89,767 70,644 72,239
Oats 728 865 1,194 1,083 1,190
Total 291,180 543290 | 39070 | 3a30 [ 253000
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from Grain Shipments under B-2 SAVINGS
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CURRENT CONDITIONS AS WEST COAST CAPACITY (‘000 $)

TABLE D-1: CW.B FREIGHT COSTS UNDER SCENARIO B-2 (1983-1987)

Crop 19884 19R4/85 1985/86 | 1986/87 | 1987788
Alberta 123 ]
Barlcy - - - -
Wheat - 4(),432 20,376 - -
Oals 140 55 126 176 193
Alberta 456 '
Barley - - -
Wheat : - 36,409 - -
Ouats 2,399 2,289 1,997 2,740 3011
Alberta 7 i
Barley - - -
Wheat .
Oalts 309 598 657
Saskatchewan 14
Barley 2443 6,219 - - -
Wheal 74111 83,354 82,048 124,707 103,667
Oats 192 61 161 245 261
Saskatchewan 568
Barley 17.674 - - - -
Wheat 81,168 113,709 102,354 120,413 44,333
Oats 637 417 646 | 656 722
baskn1 ewan 79 - .
Barley - 19,591 - -
Wheat 106,348 134,671 9,399 - -
Qats 421 147 127 313 344
Manitoba i B
Barley 20,858 26,281 10,552 2,656 1,510
Wheat 5§7.497 71 212 81,838 71,212 64,583
Oals 728 1,194 1,083 1,190
Total 258,600 499,840 l 387,540 I 324,800 l 220,470
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TABLE E-1: CW.B FREIGHT COSTS UNDER SCENARIOS C:1 TO C-4 (1985-1986)
CURRENT CONDITIONS AS WEST COAST CAPACITY (000 §)

Crop C-1 C-2 C-3 C-4
Alberta 123 7
Barley - - - -
Wheat - - - .
Oats - - - .
Alberta 456 )
Barley - - .
Wheat - - - .
Oats - . 2,865 2,865
Alberta7
Barley - - .
Wheat
Outs -
Saskatchewan 14
Barley 5,159 4,752 5,600 478
Wheat 49,803 38,842 49,993 56,713
Oats - - . .
4 ]
Saskatct - »
Barley 26,610 - 27,501 22,783
Wheat 82,215 - 82,764 102,279
Oats 496 - i 496 496
Saskatchewan 79 _
Barley - - - -
Wheat 22,157 - 25,661 48,224
Oats 131 - 131 131
Manitoba _ _
Barlcy 4,363 4,510 4,557 3,855
Wheat 14,936 15,609 15,011 17,683
Oats - - - -
Total 205,870 64,209 [ 214,579 I 255,508
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A. Marginal Analysis

The marginal costs of alternative allocations of grain shipments on a sub regional basis arc
illustrated in Table F-1.39 By introducing a tonne of wheat and barley through West Coast ports, it
is estimated that system rail transport costs would increase between a low of $4.18 per tonne
respectively in Saskatchewan's sub-region 568 to a high of $19.73 per tonne for wheat in Manitoba
and $31.76 tonne in Saskatchewan's sub-region 14, under constrained West Coast shipments.
Relaxing the export constraint at West Coast ports alleviates these added costs of allocating
additional grain shipments through these ports. However, in Alberta, it would be very costly to the
western Canadian grains cconomy if additional shipments of wheat and barley are allocated through
the St. Lawrence Scaway and the Mississippi River System (approximately $4.69 to $23.09 per
tonne) given this provinces locational advantage 1o West Coast ports. Shipments allocated to the St
Lawrence and Mississippi ports, therefore, would originate from sub-regions 14 and 568 in
Saskatchewan and in Manitoba if the C.W.B. was o maintain their objective of selling grain for

reasonable prices in order 10 promote

39 Thesc values represent the costs of alternative grain exchanges necessary to satisfy all constraints
when introducing an additional tonne of grain either through the West Coast, the Mississippi River
system, and Vancouver and/or Prince Rupert ports, that are at a zero level in the least cost grain
shipment solution. These reduced costs can also be interpreted as the amount by which the costs of
grain shipments through the export ports from a particular region would have 10 be reduced 10 enable
the introduction of that particular activity (port shipments) to break-even. /1.B.M., 1964)
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TABLE F-1: MARGINAL COSTS OF ALTERNATIVE ALLOCATIONS OF GRAIN
SHIPMENTS UNDER THE MISSISSIPPI RIVER ALTERNATIVE (1985-1986)
$/Tonne
REGION WHEAT J BARLEY OATS EVERAG E
R —
ACTUAL PRODUCTION AND MARKETING CONDITIONS
WEST COAST T
ALBERTA
123 - - 325 1.08
4_576 - - 1.39 .46
SASKATCHEWAN
14 9.15 21.76 17.00 19.30
568 4.18 4.18 12.03 6.80
79 - - 7.87 2.62
MANITOBA 19.73 19.73 27.58 22.38
AVERAGE 11.02 18.54 11.52 11.78
MISSISSIPPI
ALBERTA
123 4.60) 3.60 7.85 5.68
456 6.46 6.46 7.85 6.92
7 13.05 13.05 13.05 13.08
SASKATCHEWAN
14 - - 7.85 2.62
568 - - 7.85 2.62
79 - - 7.87 2.62
MANITOBA - - 7.85 2.62
AVERAGE 8.04 8.04 8.60) 8.33
EAST COAST
ALBERTA
123 5.82 6.43 - 4.08
456 7.68 13.94 - 7.21
7 14.27 20.53 5.20 13.33
SASKATCHEWAN
14 1.22 7.48 - 2.90
568 1.22 1.22 - (.81
79 1.20 7.46 - 2.89
MANITOBA 1.22 7.48 - 2.9
AVERAGE 4.66 9.22 5.20 6.82

LContinuod
the sale of western Canadian grain in international markets. %) Hence, additional throughput »f
grain at West Coast ports would originate also from Saskatchewan’s sub-regions 14 and 568, and in
Manitoba, since all available exports from Alberta and Saskaichcewan’s sub-region 79 arc estimated

to be shipped through Vancouver and/or Prince Rupert ports.

40 C.W.B. Act, October 19, 1987, pp. 4.
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TABLE F-1: con't MARGINAL COSTS OF ALTERNATIVE ALLOCATIONS

OF GRAIN SHIPMENTS UNDER THE MISSISSIPPI RIVER
ALTERNATIVE, (1985-1986)

3/Tonnes
REGION WHEAT BARLEY OATS AVERAGE
ESTIMATED WEST COAST CAPACITY BY THE C.W.B.
WEST COAST
ALBERTA
123 - . - -
456 - - - -
7 - - - -
SASKATCHEWAN
14 - 22.61 7.85 10.15
568 . 2.88 0.96
79 . . : ;
MANITOBA 10.58 10.58 18.43 13.20
AVERAGE 10.58 16.60 9.72 12.15
MISSISSIPP]
ALBERTA
123 13.75 13.75 13.75 13.75
456 15.61 15.61 15.61 15.61
7 22.20 22.20 22.20 22.20
SASKATCHEWAN
14 - - 7.85 2.62
S08 4.97 497 7.85 5.93
79 9.15 9.15 9.15 9.15
MANITOBA - - 7.85 2.61
AVERAGE 13.14 13.14 12.04 12.68
EAST COAST
ALBERTA
123 14.97 15.58 5.9 12.15
456 16.83 23.09 7.76 15.89
7 23.42 29.68 14.35 22.48
SASKATCHEWAN
14 1.22 7.48 - 290
S68 6.19 6.19 - 413
79 10.35 16.61 1.28 9.41
MANITOBA 1.22 7.48 - 290
AVERAGE 10.60 15.16 7.32 11.51
B. Post - Optimal Analysis

Analyzing the initial optimal solution of the lincar programming model is defined as post -

optimal analysis. This involves conducting sensitivity analysis (range analysis) to evaluate estimates

of model parameters. The purpose of sensitivity analysis is two fold. First, to determine the input

parameters that are the most crucial in determining the optimal solution. Second, to seck an
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adequate solution over the entire range of likely values, given a sct of critical parameters. Post -
optimal analysis also involves obtaining a scquence of solutions to cvaluate trade-offs between
model parameters (parametric programming), undcr a particular course of action. This section will
focus on range analysis, and parametric programming in order to determine the sensitivity of the
parameters included in the grain re-distribution model and to evaluate any trade-offs between

parameter valucs through parametric programming.

C. Range Analysis

Tables F-2 and F-4 itlustrate the ranges of both basic activatics and the right hand side vatues

found in the optimal solution.



TABLE F-2: RANGES OF BASIC ACTIVITIES OVER WHICH THE
OBJECTIVE FUNCTION REMAINS OPTIMAL (1985-1986)

ST. LAWRENCE AND/OR THUNDER BAY/VANCOUVER PRICING

Dollars per Tonne

-

12 Miltion Tonne
West Coast Constraint

|

20 Million Tonne
West Coast Constraint

VARIABLE SOL. LOWER | UPPER l SOL. LOWER UPPER
VALUE LIMIT LIMIT | VALUE] LIMIT LIMIT

W79WC 2942 29.42 29.42 [ 29.42 ~ o0 3857
OMTB 37.51 - 37.51 37.51 — o0 4536
W79MIS 53.70 53.70 53.70 - - -
B123WC 27.11 - 27.11 27.11 -0 40.86
B456WC 26.18 - 26.18 26.18 s 41.79
B7WC 29.42 ~ 29.42 29.42 - o0 51.62
WI4MIS 49.52 — 49.52 49.52 46.64 50.74
BMMIS 45.36 ~ 45.36 45.36 - 52.84
WIWC 29.42 — oo 2942 29.42 -0 51.62
W123WC 27.11 - 27.11 27.11 - oo 40.86
B79WC 29.42 - 2942 29.42 - 38.57
C456WC 26.18 - 26.18 26.18 - +00
WS68MIS 51.37 ~ 51.37 - -
C123WC 27.11 —-® 27.11 27.11 - o0 + o
CMWC 40.81 - 40.81 40.81 — o +00
Cl4WC 34.39 - 3439 34.39 - + 00
CT9WC 29.42 - 29.42 29.42 ey + 00
CS568WC 31.27 - 31.27 31.27 -0 + 00
OS568TB 43.52 - 43.52 43.52 el 46.40
B568MIS 51.37 ~ 51.37 - - -
CIwWC 29.42 - 29.42 29.42 -0 +o

...Continued
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TABLE F-2: con’t RANGES OF BASIC ACTIVITIES OVER WHICH THE OBRJECTIVE
FUNCTION REMAINS OPTIMAL (1985-1986)

ST. LAWRENCE AND/OR THUNDER BAY/VANCOUVER PRICING

Dollars per Tonne
12 Million Tonne 20 Million Tonne
West Coast Constraint West Coast Constraint
VARIABLE SOL.
VALUE

WMMIS 45.36 45.36

0456TB 49.07 - o0 49.07 - . -
O7WC 29.42 - 29.42 29.42 - 41.77
0123TB 48.14 - 48.14 - - -
W456WC 26.18 - 26.18 26.18 ~— 41.79
O14TB 41.67 -0 41.67 41.67 S 49.52
O79TB 45.83 — 0 45.83 - - -
B14MIS 49.52 - o 49.52 49.52 _—— 57.00
B568WC - - - 31.27 - o 36.24
W14WC - - - 34.39 33.11 37.27
WS68WC - - - 31.27 -0 36.24
0456 WC - - - 26.18 ~ 0 3394
0O123WC - - - 27.11 - 33.01
O7T9WC - - - 29.42 - 30.70

This analysis gives the upper and lower bounds for cach objective function coefficient (C(j))
and right hand side values (b(i)). These valucs represent the range by which cach coefficient in the
grain re-distribution model may be varied, between the upper and lower bounds, without aliering the
optimal solution. One should note that these upper and lower bounds results from varying only onc
variable at a time, ceteris paribus. By changing cocfficicnts simultancously may in fact result in a new
optimal solution even though changes in each coefficicnt falls within the upper and lower bounds.

Analysis found in Table F-2 gives the range of variation for shipment costs from cach
sub-region in western Canada. Overall, the results indicate that under a 12 million tonne West Coast
constraint total shipment allocations 1o the various ports would remain optimum if shipment costs
varied any where between zero and the upper bound (solution value). If, however, the shipment
costs were greater than the upper bounds, the basis would change. For example, if total costs to ship
barley down the Mississippi River were increased from $51.37/tonne (upper bound or solution
value) to $52.92/tonne (3 percent increase) for producers located in Saskatchewan's sub-region 568,
total barley shipments would be diverted away from the Mississippi River system to the St. Lawrence
scaway for this sub-region (Tablc F-2). This illustrates that the objective f unction coefficients arc
sensitive 10 increases and not sensitive o cost decreases in grain shipping costs under a 12 million

tonne west coast constraint. An exception involves wheat shipping costs in Saskatchcwan’s



TABLE F-3: VARIABLE DEFINITIONS OF OBJECTIVE FUNCTION RANGES (BASIC

ACTIVITIES)
VARIABLE I DESCRIPTION
WT9WC Saskatchewan 79 - wheat through the West Coast.
OMTB Manitoba - oats through Thunder Bay.

W7YMIS Saskatchewan 79 - wheat at the Mississippi.
B123WC Alberta 123 - barley through the West Coast.
1aS6WC Albcrta 456 - barley through the West Coast.

B7IWC Alberta 7 - barley through the West Coast.
W14MIS Saskatchewan 14 - wheat at the Mississippi.
BMMIS Manitoba - barley through the Mississippi.
WTWC Albcrta 7 - wheat through the West Coast.
WI123WC Albcria 123 - wheat through the West Coast.
B79WC Saskatchewan 79 - barley at the West Coast.

C456 WC Alberta 456 - canola through the West Coast.
WS68MIS Saskatchewan 568 - wheat at the Mississippi.
C123WC Alncerta 123 - canola through the West Coast.

CMWC Munitobi < anola through the West Coast.
Cl4wWC Saskuatchews 14 - canola at the West Coast.
COWC Saska . hewar "9 - canola at the West Coast.
C568WC Saskatcr - wa 68 - canola at the West Coast.
OS68TB Saskatchd wan 568 - oats at Thunder Bay.
B568MIS Saskatchewan 568 - barley at the Mississippi.
CTWC Alberta 7 - canola through the West Coast.
WMMIS Manitoba - whcat through the Mississippi.
0456TB Albceria 474 - oats through Thunder Bay.
0O7WC Albcerta 7 - oats through the West Coast.
O123TB Alberia 123 - oats through Thunder Bay.
W456WC Alberta 456 - wheat through the West Coast.
014TB Saskatchewan 14 - oats at Thundcr Bay.
O7YTB Saskatchewan 79 - oats at Thunder Bay.
B14MIS saskatchewan 14 - barley at the Mississippi.
B568WC Saskatchewan 568 - barley at the West Coast.
WI14WC Saskatchewan 14 - wheat at the West Coast.

WS568WC Saskatchewan 568 - wheat at the West Coast.
0456WC Saskatchewan 456 - oats at the West Coast.
0O123WC Alberta 123 - oats through the West Coast.
LO‘I()WC Saskatchewan 79 - oats at the West Coast.

sub-region 79 through the West Coast and gown the Mississippi River where both cost increases and
dcclines will create a change in the initial basis. Relaxing West Coast capacity levels to 20 million
tonnces, on the other hand, causes shipping costs to become less sensitive to freight cost changes.
Although wheat shipping costs in Saskatchewan’s sub-region 14 through the West Coast and down
the Mississippi River become sensitive to both cost increcases and decreases, but not > the
magnitude found in sub-region 79 under a 12 million tonne West Coast constraint.

It is cstimated that the direction in which grain is shipped from each sub-region in western
Canada to the export ports is not sensitive to any change in the volume of grain shipped, given the

right hand side ranges in Table F-4. Definition of the right hand side variables are in Table F-5.
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This analysis gives the upper and lower bounds for cach objective function coeflicient (C())

and right hand side values (b(i)). These valuces represent the range by which cach coefficient in the

grain re-distribution model may be varied, between the upper and lower bounds, without altcring the

optimal solution. One should note that these upper and lower bounds results from varying only onc

variable at a time, ceteris paribus. By changing coefficicnts simultancously may in fact result in a new

optimal solution even though changes in cach cocfficicnt falls within the upper and lower bounds.

TABLE F-4: RIGHT HAND SIDE RANGES OVER WIHICH THE OBJECTIVE FUNCTION
REMAINS OPTIMAL UNDER THE MISSISSIPP1 ALTERNATIVE (1985-1986)
12 MILLION TONNE CONSTRAINT
Thousands of Dollars
St. Lawrence/Vancouver/Mississippi Pricing
VARIABLE SOL. VALUE LOWER LIMIT UPPER LIMIT
0OA456W 1304.7 1010.0 28939
OATW 339.6 4495 1928.8
OA123W 1384.2 1089.5 2973.4
OMW 3139.6 0.00 +
OA456B 211.2 1822.6 3706.5
OA7B 613.2 318.58 2202.5
0OA123B 765.2 470.58 2354.5
OMB 892.3 0.00 +
OS14B 338.0 0.00 +
0S568B 1268.4 0.00 + o
0OS79B 814.0 519.37 2403.3
0A456C 713.9 419.32 2303.2
OA7C 262.2 0.00) 1851.4
OA123C 154.7 (.00 17439
OMC 543.32 248.67 21326
0OS14C 18.8 0.00 1608.1
0S79C 669.1 374.51 2258.4
0S568C 690.8 396.20 2280.1
OS14W 3183.4 0.00 +
0S568W 3853.7 0.00 + 00
OS7T9W 1883.9 1589.2 -
0OA4560 125.1 0.00 + 00
OA70 19.3 0.00 1608.6
0A1230 7.8 0.00 + 00
OMO 74.8 0.00 +
0S140 7.1 0.00 + 00
0S5680 404 0.00 +
0OS790 79 0.00 + 0
DEMWC 12000 10410. 12294,
DEMTB + 00 ) 263.5
DEMMIS + 1 - 12970,

LContined
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‘TABIL E F-4: Con’t RIGHT HAND SIDE RANGES OVER WHICH THE OBJECTIVE
FUNCTION REMAINS OPTIMAL UNDER THE MISSISSIPPI ALTERNATIVE
(1985-1986)

12 MILLION TONNE CONSTRAINT
Thousands of Dollars
Thunder Bay/Vancouver/Mississippi Pricing
VARIABLE SOL. LOWER UPPER
VALUE LIMIT LIMIT
OA456W 1304, 0o | 2893.76
OA7TW 339.6 4.7 1928.66
OAI123W 1384. 1089.3 2973.26
OMW 3595. 0.00 + o0
OA456B 2117. 1822.4 3706.35
OA7B 613, 3183 2202.30
OAI123B 765.2 470.3 2354.30
OMB 1153. 0.00 + 0
0S14B 392.1 0.00 + 00
0S5688B 1314. 0.00 + 00
0s798 814.0 519.1 2403.08
OA456C 713.9 419.1 2303.03
OA7C 262.2 0.00 1851.27
OA123C 154.7 0.00 1743.77
OMC 5474 252.6 21 .54
OSs14C 17.3 0.00 1606 39
OS79C 669.1 3743 2256..3
OSS68C 688.4 393.5 2277.47
OS14W 3278. 0.00 +
OSS68W 3943. 0.00 + 00
OS79W 1883. 1589.0 +©
OA4560 125.1 0.00 +
OA70 19.3 0.00 1608.45
OA1230 7.8 0.00 + 00
OMO 748 0.00 +o
OS140 7.1 0.00 + 00
0SSARO 40.4 0.00 +00
0OS790 79 0.00 +o
DEMWC 12000 10410. 12294.87
DEMTB +o - 26355
DEMMIS + o - w 13972.86

...Continued
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i Pricin

Thunder Bay/Vancouver/
Mississippi i

36100
26449
3689.5
+
4422.6
2018.5
3070.5
+
3620110
31193
3019.2
2567.5
2460.0
2852.7
2322.6
2974.4
2993.7
+ o
6249.2
4189.2
24304
23247
23131
4+ oo

+ oo

+ oo
2313.2
20973.
1225
6113.8

SR
TABLE F-4: con't RIGHT HAND SIDE RANGES OVER WHICH THE OBJECTIVE
FUNCTION REMAINS OPTIMAL UNDER THE MISSISSIPPI
ALTERNATIVE, (1985-1986)
- .
20 MILLION TONNE CONSTRAINT
Thousands of Dollars
St. Lawrence/Van./
Mississippi Pricin
VARL 3LE LOWER | UPPER
LIMIT LIMIT
rEMssw 563.4 3746.8 M.
OA7TW 3396 0.00 2781.7 339.6
OAI123W 1384.2 6429 3826.3 1384.2
OMW 3139.6 0.00 o 3595.2
OA456B 21173 1376.0 4559.4 2117.2
OA7TB 613.2 0.0 3055.4 613.2
OAI123B 765.2 23.) 3207.4 705.2
OMB 892.4 0.00 +® 1i53.5
OS14B 338.0 0.%) + oo 392.2
0S568B 1268.4 527.1 37106 1314.9
OS79B 814.0 72.7 3256.2 814.0
OA456C 714.0 0.00 3156.1 714.0
OA7C 262.2 0.00 2704.4 262.2
OA123C 154.7 0.00 2596.9 154.7
OMC 543.3 0.00 2985.5 547.5
0S14C 18.8 0.00 2461.0 17.3
0S79C 669.2 0.00 31113 669.2
0S568C 690.9 0.00 31330 688.4
0S14W 3183.5 2442.1 +o 3278.4
OS568W 3853.8 3112.5 6295.9 39439
OS79W 1883.9 1142.6 4326.1 1883.9
0A4560 125.2 0.00 2567.3 125.2
OA70 19.4 0.00 2461.5 19.2
OAI1230 7.9 0.00 2450.0 79
OMO 74.9 0.00 +o 74.9
0S140 7.2 0.00 ‘o 7.2
0S5680 40.5 0.00 + o 40.5
0S790 8.0 0.00 2450.1 8.00
DEMWC 20000 17558 20741.3 20000
DEMTB +o0 - 122.5 +o
DEMMIS + - 4];111.3 +




TABLE F-5: VARIABLE DEFINITIONS OF RIGHT HAND SIDE RANGES

OA456W
OA7TW
OA123W
oMW
OA456B
OATB
OA123B
OMB
OS14B
OS568B
OS79B
OA456C
OA7C
0OA123C
OMC
0OS14C
O879C
QOS568C
OS14W
OSS568W
OS719W
0OA4560
OA70
0OA1230
OMO
0OS140
OS5680
0S790
DEMWC
DEMTB
DEMMIS

VARIABLE I

DESCRIrTION

Alberta 456 - wheat exports,
Alberta 7 - wheat exports
Alberta 123 - wheat exports
Manitoba - wheat exports
Alberta 456 - barley exports.
Alberta 7 - barley cxports.
Alberta 123 - barley exports.
Manitoba - barley exports.
Saskatchewan 14 - barley exports,
Saskatchewan 568 - barley exports.
Saskatchewan 79 - barley exports.
Alberta 456 - canola exports.
Alberta 7 - canola exports.
Alberta 123 - canola exports.
Manitoba - canola exports.
Saskatchewan 14 - canola exports.
Saskatchewan 79 - canola exports,
Saskatchewan 568 - canola exports.
Saskatchewan 14 - wheat exports.
Saskatchcwan 568 - wheat exports.
Saskatchewan 79 - wheat exports.,
Albcerta 456 - oats exports.
Alberta 7 - oats cxports.
Alberta 123 - oats exports.
Manitoba - oats exports.
Saskatchewan 14 - oats exports.
Saskatchewan 568 - oats exports.
Saskatchewan 79 - oats exports.
Total throughput at the West Coast
Total throughput at Thunder Bay.
Total throughput down the Mississippi River.
—

Since range analysis only includes changes to one right hand side value at a time, ceteris

paribus, one would expect these sub-regional export levels 10 become more sensitive under a

simultancous change in these values and transportation cost cocfficients.

D. Parametric Programming

Parametric programing, as stated previously, allows a simultaneous change in many of the
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parameters at a given time. Therefore, this represents a useful extension of sensitivity analysis, that

is, to check the effect of "correlated” parameters that change together duc to factors such as weather

and prices. This in fact allows you to increase and decrease some activity values and right hand side

levels at the expense of other activities and constraint levels.



Objective Function Coeflicient Ct

0

The consequences of a one to 15 percent incremental increase and decrcase in Thunder Bay

shipping costs are illustrated in Table F-6.

TABLE F-6: OPTIMAL GRAIN SHIPPING PATTERNS GIVEN POST OPTIMAL ANALYSIS
AND A 12 MILLION TONNNE WEST COAST CONSTRAINT (1985-1986)

Millions of Tonnes

REGION ]WHEAT BARLEYI OATS I TOTAL I

TOTAL. COSTS

(000 $)

THUNDER BAY/VANCOUVER/MISSISSIPPI PRICING
AND A 3 PERCENT INCREASE IN THUNDER BAY SI' IPPING COSTS

WEST COAST
ALBERTA
123 1.38 0.77 - 2.15
456 1.30 2.12 0.13 3.55
7 0.34 0.61 0.02 097
SASKATCHEWAN
14 . - . ;
568 - ; . .
79 1.46 0.81 . 2.27
MANITOBA . . ) )
TOTAL 448 4.31 0.15 8.94
MISSISSIPPI
ALBERTA
123 . . .
456 . . 0.01 0.01
7 . . . .
SASKATCHEWAN
14 3.8 0.84 . 352
568 3.85 1.27 ; 5.12
79 042 - . 0.42
MANITOBA 3.14 0.89 ) 4.03
TOTAL 10.50 2.50 . 13.00
EAST COAST
ALBERTA
123 - 0.01 0.01
456 - - . .
7 . . .
SASKATCIIFWAN
. . 0.01 0.01
5 - 0.04 0.04
79 - - 0.01 0.01
MANITOBA - . 0.08 0.08
TOTAL - . 0.13 0.13 99,199

Continued
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TABLE F-6: Con't OPTIMAL GRAIN SHIPPING PATTERNS GIVEN POST OPTIMAL
ANALYSIS AND A 12 MILLION TONNNE WEST COAST CONSTRAINT
(1985-1986)

Millions of Tonnes

REGION

WHEAT

BARLEY

OATS | TOTAL |

TOTAL COSTS

(‘000 §)

THUNDER BAY/VANCOUVER/MISSISSIPPI PRICING
AND A 7 PERCENT INCREASE IN THUNDER BAY SHIPPING COSTS

WEST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

MISSISSIPPI
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

EAST COAST
ALBERTA
123
456

7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

3.85
0.43
3.14
10.60

0.77
212
0.61

0.81
431

1.27

0.89
250

0.01 215
0.13 355
0.02 097
. 2.27
0.16 8.94
0.01 001
. 512
) 0.43
) 403
0.01 13.10
0.01 001
0.04 0.04
0.01 0.01
0.08 0.08
0.14 0.14

990,422

...Continued
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TABLE F-6: Con’t OPTIMAL GRAIN SHIPPING PATTERNS GIVEN POST OPTIMAL

ANALYSIS AND A 12 MILLION TONNNE WEST COAST CONSTRAINT
(1985-1986)

Millions of Tonnes

REGION WHEAT BARLEYI OATS I TOTAL I

THUNDER BAY/VANCOUVER/MISSISSIPPI PRICING
AND A 3 PERCENT DECREASE IN THUNDER BAY SHIPPING COSTS

TOTAL COSTS

(0 $)

WEST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

MISSISSIPPIL
ALBERTA
123
456

7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

EAST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA

TOMAL

1.38
1.30
0.34

1.59
4.61

3.18
3.85
0.29
3.14
10.50

0.77
2.12
0.61

0.81
4.31

[ T S B

(.01
0.13

0.01
0.04
0.01
0.08
0.26

2.15
3.42
0.97

2.40
8.94

0.34

0.89
1.23

0.01
013

319
5.16
0.30
3.21
11.90

i

96(),021

LContinned
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TABLE F-6: Con't OPTIMAL GRAIN SHIPPING PATTERNS GIVEN POST OPTIMAL
ANALYSIS AND A 12 MILLION TONNNE WEST COAST CONSTRAINT
(1985-1986)

Millions of Tonnes

REGION

WHEAT | BARLEY | OATS

TOTAL

TOTAL COSTS

('000 §)

THUNDER BAY/VANCOUVER/MISSISSIPPI PRICING

AND A 14 PERCENT DECREASE IN THUNDER BAY SHIPPING COSTS

WEST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

MISSISSIPPI
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

FAST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

138 0.77 ) 2.15
130 212 i 3.42
034 061 0.02 0.97
1.59 0.81 ) 2.40
461 431 0.02 8.94
. 0.89 . 0.89
i 0.89 ) 0.89
i ] 0.01 0.01
i A 0.13 0.13
318 0.34 0.01 3.53
385 127 0.04 5.16
0.29 : 0,01 0.30
314 . 0.08 321
10.50 1.61 026 | 12.30

919,293

...Continued
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TABLE F-6: Con 't OPTIMAL GRAIN SHIPPING PATTERNS GIVEN POST OPTIMAL
ANALYSIS AND A 12 MILLION TONNNE WEST COAST CONSTRAINT
(1985-1986)

Millions of Tonnes

REGION WHEAT BARLEYI OATS | TOTAL

TOTAL COSTS
(00 $)

THUNDER BAY/VANCOUVER/MISSISSIPPI PRICING
AND A 15 PERCENT DECREASE IN THUNDER BAY SHIPPING COSTS

WEST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

MISSISSIPP]
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

EAST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79

MANITOBA
TOTAL

S
' (g2 9
KOO

1.59
4.61

3.18
3.85
0.29
3.14
10.50

0.77
2.12
0.61

0.81
4.31

-

et~
N N
N8 9

0.02

0.01
0.04

0.07

0.01
0.01

2.15
3.42
0.97

0.01
0.04
2.40

8.99

w W
SO
whn

912,651

Continned



325

TABLE F-7: OPTIMAL GRAIN SHIPPING PATTERNS GIVEN POST OPTIMAL ANALYSIS
AND A 20 MILLION TONNNE WEST COAST CONSTRAINT (1985-1986)

Millions of Tonnes
REGION WHEAT | BARLEY } OATS |} TOTAL TOTAL COSTS
(0005)
THUNDER BAY/VANCOUVER/MISSISSIPPI PRICING

AND A 7 PERCENT INCREASE IN THUNDER BAY SHIPPING COSTS

WEST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

MISSISSIPPL
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

EAST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

1.38
1.30
0.34

240
385
1.88

11.15

0.78

3.14
392

0.77
2.12
0.61

1.27
081
5.58

0.34

-
N oS
W

0.01

35

e

2.15
3.55
0.97

2.40
516
227

16.50

839,970
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TABLE F-7: Con 't OPTIMAL GRAIN SHIPPING PATTERNS GIVEN POST OPTIMAI l
ANALYSIS AND A 20 MILLION TONNNE WEST COAST CON i TRAINT
(1985-1986)

Millions of Tonnes

REGION WHEAT § BARLEY | OATS | TOTAL L TOTAL COSTS

(000 $)
THUNDER BAY/VANCOUVER/MISSISSIPPI PRICING
AND A 3 PERCENT DECREASE IN THUNDER BAY SHIPPING COSTS

WEST COAST T
ALBERTA
123 1.38 0.77 : 2.15

456 130 212 013 | 355

7 0.34 0.61 0o | 0w
SASKATCHEWAN :
14 2.44 i : 2.44

568 185 1.27 i 512

79 <3 081 oot | 27
MANITOBA : i ) :
TOTAL 1.19 5.58 ot | 1693

MISSISSIPPI
ALBERTA

123 . . . .

456 . - - .

7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

0.34

0.89
1.23

FAST COAST
ALBERTA
123 . - - .
456
7 . . . .
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

e

g=' ' &
.

- 0.01 0.75
- 0.04 0.04

0.08 3.22
. 0.22 4.01 838708

W w

Contn
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TARLE F-7: Con't OPTIMAL GRAIN SHIPPING PATTERNS GIVEN POST OPTIMAL
ANALYSIS AND A 20 MILLION TONNNE WEST COAST CONSTRAINT
(1985-1986)
Millions of Tonnes
REGION WHEAT | BARLEY | OATS | TOTAL TOTAL COSTS
('000 $)
THUNDER BAY/VANCOUVER/MISSISSIPPI PRICING
AND A 14 PERCENT DECREASE IN THUNDER BAY SHIPPING COSTS
WEST COAST
ALBERTA
123 1.38 0.77 - 2.15
456 1.30 2.12 0.13 3.55
7 0.34 0.61 0.02 0.97
SASKATCHEWAN -
14 2.44 - - 2.44
568 385 1.27 - 5.12
79 1.88 0.81 0.01 2.70
MANITOBA - - - -
TOTAL 11.19 5.58 0.16 16.93
MISSISSIPPIL
ALBERTA
123 - - - -
456 - - - -
7 - . . .
SASKATCHEWAN
14 - - - -
568 - - - -
79 - - - -
MANITOBA - 0.89 - 0.89
TOTAL - 0.89 - 0.89
FAST COAST
ALBERTA
123 - - - -
456 - - - -
7 . - - -
SASKATCHEWAN
14 0.74 0.34 0.01 1.09
S68 - 0.04 0.04
79 - - - -
MANITOBA 314 - 0.08 322
TOTAL 3.88 034 0.13 435 838,708
...Continued

Shown here are only the results of a change in the optimal basis given an increase/decrease in thesc

logistic costs. Grain trade flows 1o the three export ports are only affected at a 3 and 7 percent cost

increase and a 3, 14, and 15 percent decline, under Thunder Bay/Vancouver/Mississippi pricing and a
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TABLE F-7: Con't OPTIMAL GRAIN SHIPPING PATTERNS GIVEN POST OPTIMAL

ANALYSIS (CHANGES IN THUNDER BAY SHIPPING COSTS) AND A
20 MILLION TONNNE WEST COAST CONSTRAINT (1985-1986)

Millions of Tonnes

REGION lWHEAT

BARLEY

WEST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

MISSISSIPPI
ALBERTA
123
456

7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

EAST COAST
ALBERTA
123
456
7
SASKATCHEWAN
14
568
79
MANITOBA
TOTAL

1.38
1.30
0.34

2.44
385
1.88

11.19

T

0.77
2.12
0.61

1.27
0.81

5.58

0.34

0.89
1.23

0.13
0.02

0.01

0.16

0.01
0.04
0.08
0.13

THUNDER BAY/VANCOUVER/MISSISSIPP] PRICING
AND A 15 PERCENT DECREASE IN THUNDER BAY SHIPPING COSTS

2.15
3.55
0.97
2.44
512
2.70

16.93

1.09
0.04

0.97
2.10

TOTAL COSTS
('000 $)

815,301

12 million tonne constraint at West Coast porls.‘” Comparing the initial transportation patterns in

Table Vill.2 1o the threc percent increase in Thunder Bay shipping costs, shows Oats located in

Alberta's sub-region 456 being diverted away from Thunder Bay to West Coast ports. Also, exports

41 An additional solution was obtained under St. Lawrence/Vancouver/ Mississippi pricing and a 12
million tonne export constraint at West Coast ports, the results were similar to those under Thundcer

Bay/Vancouver/

applicable quantities avai

ississip{)i i)ricing. Any differences in the two solutions resulted from a change in
ilable for export.
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of oats from sub-rcgion 123 in Alberta under a seven percent increase in freight costs results in
shipments through Vancouver and/or Prince Rupert ports instead of through Thunder Bay. When
shipping costs are decreased by three percent through Thunder Bay ports, wheat exports located in
all of Saskatchewan’s sub-regions and in Manitoba are found to be efficiently shipped to Thunder
Bay and West Coast ports, thereby, reducing Mississippi shipments from these provinces. Barley
exports in Saskatchewan's sub-region 568 would also be diverted away from Mississippi ports to
Thunder Bay ports given a three percent decline in Thunder Bay shipping costs. It was found by
declining transportation costs through Thunder Bay by 14 and 15 percent results in barley exports
from sub-region 14 in Saskatchewan and in Manitoba being more cost cfficient shipped throuy!

St Lawrence Scaway via Thundcer Bay.

Overall, total system grain transportation costs would vary from a low of 912 million dolia:

(15 pereent decline in freight costs) to a high of 990 million dollars (3 and 6 percent increases in
freight costs). In summary, changes in grain flows in western Canada arc quite insensitive 10
Thundecr Bay freight costs changes, under a 12 million tonne West Coast capacity restriction and St.
Lawrence or Thunder Bay/Vancouver/Mississippi pricing. The result is that export prices would have
to change substantially in the short run causing Thunder Bay to be the more lucrative position for
western Canadian grain,

In comparison, with Thunder Bay/Vancouver/Mississippi pricing and under a 20 million tonne
West Coast shipment constraint, grain shipment patterns are more insensitive 10 cost increases at
Thunder Bay than under a 12 million tonne West Coast restriction (Table F-7).

Although under both constraint levels, declines in shipping costs through Thunder Bay
generates similar changes in the direction of grain shipment patterns in western Canada. Given the
seven pereent increase in Thunder Bay shipping costs, under a 20 million tonne Vancouver ¢ J/or
Prince Rupert restriction, results in oats from sub-region 568 in Saskatchewan being diverted away
from Thunder Bay to West Coast ports. Also, under a 14 and 15 percent decline in these logistic
costs at Thunder Bay shows Thunder Bay and West Coast ports being the only two
positions where grain would be shipped more cost efficient for prairie grain producers. Therefory,
the Mississippi River would not be a viable grain export route given large declines in Thunder Bay

shipping costs under a 20 million tonne West Coast constraint.
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An additional run to analyze the effects of a simultancous change in transportation costs

down the Mississippi River, under a 12 and 20 million tonne West Coast constraint and Thunder
Bay/Vancouver/Mississippi pricing was cxamined.42

These changes occur between one and 20 pereent. With increasing shipment costs of 3, 16, and
17 percent down the Mississippi River, grain shipments are diverted away from the Mississippi
system to Thunder Bay ports for Saskatchcwan and Manitoba primary producers under botha 12
and 20 million tonne Vancouver and/or Prince Rupert export restriction. Further, ata 17 pereent
increase in these Mississippi logistic costs, results in the Mississippi River being a non viable export
route for western Canadian grain under both West Coast constraint levels. The Mississippi River
would be a cost efficient route for western Canadian grain, especially for those producers tocated in
Saskatchewan and Manitoba, if cost increases o use this system remained at a level less than 17
pereent.

It was estimated that when Mississippi shipping costs arc decreased substantially (18 pereent),
that no grain shipments through Thunder Bay ports would exist under both a 12 and 20 million
tonne export constraint at West Coast ports. Therefore, Thunder Bay ports would be a viable export

route in the short run given small decreases in Mississippi grain shipping costs.

A simultaneous change in all sub-regional wheat and barlcy exports was also used 1o test the
sensitivity of the grain re-distribution model. Thesc export levels were tested under four different
price scenarios, thercby, reflecting the range in production adjustments cstimated in scction B.
These scenarios consisted of the following
H-1 A one percent decline in barley and a 4 percent increasce in wheat exports.

H-2 A2 percent decline in barley exports whilcapplicable quantitics of wheat arcincreased by & pereent,
H-3 A 6 percent decline in barley exports and a 12 percent increase in wheat exports.

H-4 A9 percent decline in barley exports and a 15 percent increase in sub-regional wheat cxports.

42 Increracntal changes to objective function cocfficients associated with grain shipments down the
Mississippi River under St. Lawrence/Vancouver/Mississippi pricing and a 12 million tonne West
Coast restriction results in the objective function coefficients being affected at the same magnitude.
Therefore, the difference between Thunder Bay/Vancouver/Mississippi and St. _
Lawrence/Vancouver/Mississippi pricing occurs because of changes in quantitics available for export.
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1t was found that under cach scenaric - optimal allocation of grain exports 10 the three
ports are identical to the initial shipment patterns cstimated (Table VIIL.2). Therefore, the
production adjustments discussed previously because of policy changes would have no impact on
optimal grain shipment patterns under the Mississippi River alternative and a 12 million tonne West
Coast constraint.

Changes in Mississippi River and Thunder Bay shipping costs were examined also under cach
of the above price scenarios. The results indicaie that shipment patterns would not vary o thosc

findings under both Mississippi and Thunder Bay cost changcs, ceteris paribus.



