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Abstract

In this studv an investigation into the changes in the world wheat flour market was
done through a combination of qualitative analysis, the use of a simple linear transportation
model, and a constant market share approach. The resulting analysis suggests that changes in
production capability, changes in technology, changes in domestic policies and the
development of international organizations and structures have all had dif fering levels of
impact on the wheat flour trade.

The simple linear transportation model simulates a world which is frec of product and
sourcing preferences and in which trade restrictions do not apply. By placing further bounds
on the model it can be shown that existing patterns of trade are more closely aligned with a
restricted model. In this formulation Canada is restricted from shipping to the Middle East
and North African markets, due presumably to product preferences for white kernel wheats,
and the United States is restricted from shipping to the Soviet Union, China and Cuba. In the
first two instances, this is thought to be due to sourcing preferences and in the latter case it is
due to a2 United States ban on trade with Cuba.

The constant market share model shows that, despite an increase in the size of the
otal flour market, a decline in Canadian competitiveness and distribution effects have
conspired to teduce overall Canadian market share. During the same time, American market
share increased significantly due largely to size of market and competitive effects. European
Community market share remained relatively stable, but size of market and distributional
effects were necessary to offset the loss of competitiveness. Australia was virtually eliminated
as a major participant in the wheat flour market due to distributional and competitive effects.

As a result of the analysis, the conclusion is reached that extra market factors have
been more important than market factors in influencing trade patterns. However, a return to
market conditions will not necessarily increase world trade in wheat flour relative to wheat

and other wheat products such as gluten.
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1. Introduction

The purpose of this thesis is to explain some of the changing patierns in international
itade i wheat flour. According tc the pure theorv of international trade, comparative
advantage determines trading patierns. The natural endowment of iand, lzbour and capital in
cach rr inm derermines the lowest cost of production and confers an ahsnlyte advantage on 2z
particular region for the production of a particular product. The relative costs of production
between trading regions determine comparative advantage. However, several additiona! factors
must be looked at to explain the actual patterns of trade. These include differences ir. tastes
and vreferences between different populations, government subsidies which may convey a
competitive advantlage, ranspori costs, marke: power and other market imperfections. From
this study, it is concluded that these “other” factors plav an important role in explaining
much of the trade in wheat flour.

Wheat has been traded since biblical times when King Solomon exported wheat to

ecbanon to acquire timbers 1o construct his temple (Storey, 1986, p. 572) and Canada has
been a significant exporter of wheat and wheat flour since the early 1800s, (Easterbrock and
Aitken, 1975, p. 157). However, in this thesis the focus is on the wheat fiour trade in the
latter half of the 20th century. particularly since 1960.

The best period for North American exports of flour occurred after World War II
when the European agricultural industry was yet to be rebuilt, but by 1950 European
agriculture had begun to recover. North American flour exports declined from almost 90 per
cent of total world exports in 1945, to 59 per cent by 1960, and by 1986 they represented only
27 per cent of world fiour exports.! The market share figures for Canada over the same time
period were 30 per cent, 16 per cent, and five per cent, respectively. The relative changes in

rnarket share for selected exporters between 1945 and 1986 are shown in Graph 1.? Europe as

'Note that in 1983 and 1986 United States market share rebounded, but more
normal levels throughout the 1980s were around 12 per cent, making North
American market share about 17 per cent.

‘Data for Graphs 1 through 5 are from various issues of the F.A.0. Trade
Yearbook. Changes in reporting trade statistics throughout the years makes earlier
data difficult t0o compare to the more recent time period and thus the graphs
should be interpreted as showing trends rather than absolute quantitative changes.

1



GRAPH 1
MARKET SHARE OF FLOUR EXPORTERS
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a whole entered as a major exporter in about 1958 when their market share climbed above 25
per cent and by about 1973 the region was responsible for about 50 per cent of world exports,
although much of this would have beer intra-region trade. France, Wost Germany, ltaly and
more recently Greece have been dominant European exporters of flour in the post war period,
while until aboul 1%66 the United Kingdom was responsibie for rougniv beiween five and 17
per cent of world imports (Graph 2). In the immediate pre-war period, Europe was a net
importing region and Greece never even began 1o export until the latter half of the 1960s.

Africa (partcularly North Africa) and the Union of Soviet Socialist Republics (Soviet
Union or U.S.S.R.) emerged as major flour importing regions in the post-war era. Imports
into Asia remained relatively stabie (at approximately 25 to 30 per cent of world imports) but
the importing countries changed significantly. India, Sri Lanka, and the Philippines declined in
importance as importing nations, while the Arab nations, particularly Irag and Iran, and
China became major importers (Graph 3).

Canadian exports of wheat flour hzve actually declined only shghtly during the post
war period (Graph 4). However, flour exports have represented a decreasing share of
Canadian wheat and wheat flour exports {(Graph 5).* Canadian exports to particular regions
have been erratic. Western Europe, particularly the United Kingdom, and South America have
declined in importance as purchasers of Canadian “lour whils the Middle East, Africa, 8sia
and Cuba have become the major importing regions. By the 1977-78 crop year, Iceland had
become the largest Erropean importer of Canadian wheat flour.

Why have these changing patierns of wheat flour trade occurred? An attempt is made
in this thesis to explain the shifts in trade by describing some of the changes in international
organizations and siructures; the increased intervention by governments both in domestic and

international markets; different consumption patterns in newer markets; and changes in

production. processing, handling and transportation technology; all ~* which have had

‘Note that a 72 per cent extraction rate was generally used. However, in earlier
data for wheat and wheat flour, the Food and Agriculiure Organization made an
exception for United States and Canadian exports and these were calculated at
extraction rates of 71.5 and 72.6 per cent respectively.



GRAPH 2
EXPORTS FROM SELECT REGIONS
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GRAPH 3
SHARE OF IMPORTS BY REGION
1945 - 1986
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GRAPH 4
CANADIAN vs WORLD EXPORTS OF FLOUR
1945 - 1986
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GRAPH 5
FLOUR vs WHEAT AND FLOUR EXPORTS
Canada 1945 - 1986
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different impacts on international markets. In a subsequ-nt section, a simple lincar

transportation model was developed. to explore the relationship between the patterns of trade
and transportation costs. In a final ana'vtical chapter the shifts in the patterns of trade were

investigated using a constant market share analysis.



II. The International Market

A. Historical Overview

The 20th century marked four major changes which significantly and irrevocably
changed world wheat and wheat flour market structure. They can be broadly classified as
changes in production capability, changes in technology. changes in domestic policies, and the
development of international organizations and structures. All of these factors acted in
consort to shift the patterns of trade.

World War 1 significantly affected agriculture in the western hemisphere. World grain
production did not reach pre-war levels until 1952-53. European countries, devastated by the
war, began to look for a method of increasing European food self -sufficiency. Shortly after
the formation of the European Community (E.C.) in 1957, the Community began work on a
plan to encourage agricultural production. The Common Agricultural Policy became
operational during the 1960s.

During the period of time when Europe was occupied with its own reconstruction,
other changes were occurring. Former colonies achieved independeace and acquired the
corresponding responsibilities for their economies. The Eastern bloc countries deveivpou as
potential food importing nations. Thus many potential purchasers of grain had
non-convertible or soft currencies, or were unable to pay for the grain they needed (Wilson,
1979, p. 361-367).

In the developing world, many countries chose to intervene in the market place. The
purpoge of their interventions ranged from price stability to welfare concerns. The green
revolution of the 1960s produced seed varieties which would grow under what were previously
unfavorable conditions in the third world. These new varieties required increased application
of fertilizer and extensive irrigation systems to grow, but yields weze sufficiently high to bring
the agricultural system of many countries beyond the subsistence level, Improved agricultural
production was in turn responsible for some of the rural to urban shift in the developing

world. Many developing countries also took a slightly different approach. They adopted low
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food price policies to feed the new generation of urban workers. Often low farm prices
discouraged domestic production and led to even more people shifting 10 the cities.
Consequently, either through improved technology releasing workers from agriculture or
deliberate policy moves by goveraments in developing nation: or some combination,
consumption patterns wer: changed. Some countries which were formerly net food importers,
became net exporters. Oth:r countries became increasingly reliant on food aid or commercial
imports.

Baking technology, as well as production technology, became an imporiant [actor
during the 1960s. New processes enabled bread production with lower protein wheats and
consequently encouraged European production.

In the developed world, governments were also acting to soften the rural to urban
shift and provide farm families with a reasonable level of income. This intervention through
farm programs kept production levels high and ensured grain surpluses. Wheat and wheat
products have been subject to more policy interventions than most food products, because
with the relatively few steps in processing, and in some cases, distinct producing regions,
wheat is relatively easy to control (Byerlee, 1985, p. 20).

In the post-war years, the emphesis was not only on domestic market intervention. A
number of multilateral organizations and ::reements sprang up. Under United Nations'
auspices, the Food and Agriculture Organization (F.A.O.) was formed 10 provide an avenuc
for moving surplus grain to needy areas.

The Commonwealth countries developed the Colombo Plan to provide aid and
technical assistance to their newly independent member nations. It was later expanded to
include recipients and donors who were not part of the Commonweaith {(Wilson, 1979, p.
363). The United States of America (U.S.A.) developed the European Recovery Program or
the Marshall Plan_ as it is commonly called, to aid in the reconstruction of Europe. The plan
had the goals of encouraging intra-European trade and stabilizing domestic finances in the
countries of Europe. Between 1947 and 1951, European production of foodstuffs increased by

24 per cent (The Universal Standard Encyclopedia, 1954, p. 2975-2977).
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The United States (U.S.) also led the way in providing concessional sai~; or food aid
1o needy nations. In 1954, they enacted Public Law 480. Prior to World War I, the United
States had approached the problem of surpluses through production controls. Temporary
domestic shortages during each world war and after World War 11 led the American
administration to look for alternative solutions to the surplus problem. This concern, along
with humanitarian motives resulted in Public Law 480, Under Title 1 of the law, sales are
made for local currencies which are in turn used 1o finance projects of mutual military
advantage, developm<it projects in the Tecipient country, or to repay American obligations
abroad. Credit at ceicessional interest rates can also be provided. Title Il provides for food
aid donetions and Tiue 117 allows for the barter of United States' agricultural commudities for
strategic materials (Wiikon, 1979, p. 366-67). Pubic Law 480 has been important, not only in
providing food aid to developing nations, but also for developing markets for the Americans.
Consumers who had not traditionally been wheat eaters found they liked white leavened
bread. As incomes in the developing countries rose, wheat continued to be an important part
of the average diet. An example is Nigeria which formerly received wheat and wheat flour at
subsidized rates under Public Law 480 (U.S.D.A., 1974). Wheat was the largest food import
into Nigeria until 1987, when the country banned wheat imports in order to boost local
production and conserve foreign exchange (World Grain, September/October 1984, p. 41-43:
Reuters, October 10, 1989). Soon after the enactment of Public Law 480, the encroachment of
food aid programs on commercial markets became a problem.

Canada's contributions to the development of the third world has been through both
multilateral and bilateral channels. Canada has been involved in the Columbo Plan, United
Nations' programs, and the World Bank amongst other organizations. Canada channels
bilateral aid, formerly through the former Department of Trade and Commerce, and now
through the Canadian International Development Agency. In trade endeavors, the Export
Credit Insurance Corporation has assisted Canadian firms by eliminating the risk of

non-payment in both credit and non-credit sales (Wilson, 1979, p. 369-370).
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Credit has been exiended by Canada to wheat buyers since 1952/53. For terms of less

than three vears, funds are prov’ the chartered banks at prefcrred rates because the

federal government guarantees the i....... Flour exports are guaranteed only to the valuc of the
wheat; the cost of anv value added is a tisk which must be borne by the miller. For longer
periods, loans are provided through the Export Development Corporation and may be
subsidized. There have been no new commitments {or long term credit since 1972, possibly due
to the time consuming and difficult nature of the process (1.W.C., January 20. 1983; R.L.LE.,
1984, p. 9).

Another change in the market structure took place through a series of multilateral
agreements called the International Wheat Agreements. Taerc were eight agreements spanning
the period between 1933 and 1971, but only six of these agreements were adhered 10 and were
reasonably effective in influencing prices and supplies in the world market. The agreements
brought together producing and consuming countries in an attempt to regulate the
international market. Over 50 countries were involved in the agreements covering between 80
and 90 per cent of the wheat traded (Miner, 1984, p. 13-28; Heid, 1980, p. 90).

The first three International Wheat Agreements had the stated objective of assuring
"wheat to importing countries and markets to exporting countries at equitable and stable
prices" (F.A.O., 1970, p. 20). Subsequent agreements added a series of more ambitious
objectives:

- "to promote the expansion of the international trade in wheat and wheat flour
and to secure the freest possible flow of this trade in the interests of both
exporting and importing countries;
to overcome the serious hardship caused to producers and consumers by
burdensome surpluses and critical shortages of wheat;
to encourage the use and consumption of wheat and wheat-ficur generally, and
in particular, so as to improve health and nutrition, in countries where the
possibility of increased consumption exists; and

in general to further international co-operation in connection with world wheat
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problems, rccognizing the relationship of the trade in wheat 10 the economic

stability of markets for other agricultvral preducts” (F.A.O., 1970, p. 20).

In addition 1o this. the 1968 agreement was broadened to include a food aid program for
developing countries ( Miner, 1984, p. 26).

As well as the stated objectives of the agreements, member countries may have had
hidden objectives such as the maintenance of market share. The goals of each country or
group of countries (exporters, importers, and developing coutries) may have been in conflict.

Thus, the international wheat market in the post-war era can be characterized by
active government involvement in the adjustments of the markeiplace, rapid technological
change, and structural adjustments. New markets developed and expanded and these new
consurrers did not always use wheat in the same products as in the western world. High
protein hard wheats were not always in demand. New producers entered the international

market. The total volume of wheat traded increased, but so did instability in the market.

B. Wheat Consumption Patterns

Wheat Products

Some soft wheats and durum are produced in Canada. However, the most common
types of wheats produced are hard, high protein varieties. The main product of the hard
wheats is a loaf of bread which is large in volume. with a2 standard shape. This uniform,
sliced and wrapped bread represents about 80 to 85 per cent of all bread sold (Spicer, 1975, p.
3). The crust has a pleasing colour and texture. The bread grain varies in size and shape, but
none of the cells are too large or too small (Bushuk, 1982, p. 547).

All of the technical factors contribute to producing bread for Canadian consumers. In
other countries, the final products might be quite different. Bread, the most common
product, can be found in a number of forms. Breads may differ in taste, crust characteristics,
crumb grain, volume, weight, shape, packaging and shelf life. These differences are due to the

use of different grains, variations in flour content or protein, different formulations or
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alternate preparation processes (Tweed, 1982, p. 673; Tipples, 1982, p. 603-604).

Wheat, of the Glenlea variety, is exported from Canada to Italy where it is primarily
used in Christmas festive loaves. Rye breads are quite popular in Denmark and Germany. The
Finns makec oaimeal and barley breads. In the Soviet Union, many types of bread are
produced from flours made from a mixture of grains® (C.W.B., 1985, ». 7. Tweed, 1982, p.
656-699).

Crust characteristics can be quite distinctive. Viennese bread has a thin crisp crust
while ltalian breads are characterized by a thick dry crust. Crumb grain and texture also vary
between breads. In France, where soft wheats are grown and used in bread, the loal has an
open grain. French bread contains little or no fats, sugar or milk. This formulation produces
a loaf which stales within a few hours. Consequently, French consumers often buy bread two
to three times per day from smalil craft bakeries (Tweed, 1982, p. 656-699).

There is wide diversity in bread formulas. In North America, bread is sweeter than in
Europe. American bread is approximately four times as sweet as Canadian bread (Tweed,
1982, p. 656-699). The type of bread pan used (either open or lidded) or the type of hearth
makes different breads. In rural Greece, some bread is still baked in mud beehive ovens. In
the urban areas the bread is usually sliced and toasted before sale, to lengthen its shelf life in
the summer heat (Tweed, 1982, p. 656-699).

In China, where many medium hard, medium protein wheats are produced, a form of
steamed bread is made. High or low protein wheats produce steamed bread with an
undesirable shape or texture. Red wheats result in unappealing dark flecks on the surface of
the loaf. Therefore virtually all of the Chinese bread flour is produced from white wheat
varieties. Steamer ovens rather than baking ovens ars used, in part, because they conserve
fuel, which is in short supply (Ulrich and Furtan, 1984, p. 3-4).

China is not the only country to prefer white kernels. In Russia “top-grade flour must
be 'white or creamy tinted'". To obtain this type or colour, red wheat flours are mixed with

white Russian varieties (Milling and Baking News, June 1986, p. 59-60). Wheat may also be

“Mixed flour is called meslin or composite flour.
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used in products other than bread. In China, wheat is also used to make noodles and
dumplings. In the Middle East cereals are used 1o make porridge, bulgor® or couscousé.
Roady flour™ is used in baking the flat breads prevalent in the Middle East, India, and

other parts of the world. Due to the French infiuence in Arab coutries, French stvie soft

Some breads are produced {rom grains other than wheat. However, the amount is a
relatively small portion of all the breads produced. Alternative uses, such as noodles and
perridge, can more easily be adapied 1o other cerea! grains. In these instances, the substitiz.on
1s nol only between wheat varieties but between cereal grains (Personal conversation with Dr.

T. Manning; Tweed, 1582, p. 656-699).

Bread Retailing

Bread production and reuailing customs around the world range from small craft
bakeries catering 1o local tastes, to large production line: shipping out a standard product.
More than 90 per cent of the bread sales in France are from small bakeries because of the
quick staling properties of French bread. Craft bakeries are common to most of Western
Europe and Scandinavia. This market structure lends itself to the production of specialty
breads. West Germanv produces approximatelv 250 varieties of bread. Adoption of new
technology in European bakeries has been slow due to their small size. However, legislation
requiring that night shift workers be paid a premium has more recently encouraged the
adoption of faster mixers and freezing systems. The production of low protein wheats in the
European Community has also affected the structure of the processing and retail market. In
the United Kingdom, the majority of bread is produced by the Chorleywood process. This

process involves large volumes of bread being produced in a highly mechanized system

*Bulgor i1s wheat which is boiled, then hand, stone or mill ground to remove the
bran before the mixture is sun dried. It is steamed or prepared with oil, meat or
broth for consumption.

*Couscous is prepared from semolina which is dampened, molded into spheres and
dried for future use or steam cooked for immediate consumption.

‘Roady flour is a coarser flour which includes some of the middlings and bran
from the grain reduction proccss.
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(Tweed, 1982, p. 656-699).
State owned bakeries in Eastern Europe favour highly mechanized processes.
Czechoslovakia has totally adopted the continuous mixing process {Tweed, 1982, p. 656-699).

In the United States, S0 per cent of bread and baked goods comes from ilarge and medium size

L Leries which have adopted some aspects of the modern,

mechanized svsiems. The

continuous process has not found favour in Canada, possibly because of consumer resistance
to the characteristics of the bread produced (Tweed, 1982, p. 656-699).

In the rest of the world, the adoption of a particular type of western bread and the
associated process appears to be linked to colonial and trade ties. For example, authentic
French bread is popular in Japan. But there are also large modern bakeries producing
puliman® bread. Bread in Japan is often sold in packets of eight slices, rather than as a whole
loaf (Tweed, 1982, p. 656-699).

Economic development has an effect on the type of retail establishments and on the
product demanded. Urbanization resuits in the population being in close proximity to markets.
With the shift of the population from rural areas, transportation and other types of
infrastructure develop. The process of urbanization and development in turn allows large
centralized producticn facilities to become more viable. Other effects of economic
development include a more highly educated and skilled workforce able to handle complicated,
large scale equipment and a rising real wage rate for workers. Consumer preferences change in
favour of convenience foods and improved quality and packaging. The demand for baked
goods in Bangladesh and Pakistan is less than 10 per cent of the total demand for flour and
baked products. The demand for baked goods in the United States and Turkey exceeds the
demand for flour at a ratio of more than nine to one. Ready to eat wheat products replace
flour at a relatively early stage of development and at a low level of consumer income
{CIMM.Y.T., 1985, p. 2-3).

Another change in the market which takes place as incomes rise and women enter the

workforce is the increased consumption of bread products outside the home. For example,

$Sandwich shape loaves
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about 20 per cent of bread producticn in Britain is consumed in resiaurants (World Grain,

Novzmbers/December, 1983, p. 28).

Consumption Patterns

As 11comes Tise there is an increase in retail demand for fiour in the developing world.
The demand for bakery products is also positivelv reglated to incomes and highly elastic.
Therefore, many bakers in developing countries target the higher income specialty market.
Howsver, the demand curves for bakery producis and flour are kinked. As net receipts rise
past a certain point, bakery products continue to be positively related to income, but the
demand for flour becomes negatively correlated wsith income. Finally at very high levels of
consumer income, as found ir much of the developed world, the demand for bread is income
inelastic. The overall demand curve for wheat is very price anc income inelastic; in the
developing world, a one per cent increase in real income results in an increase in per capita
consumption of 0.5 per cent. The demand curve is more uncertain at the upper end of the
income scale due tc the increased use of wheat as animal feed (CI.MM.Y.T., 1..1, 1983,
and 1985).

The developing wor!~ has shown the greatest expansion in wheat utilization. Between
1076-80 and 1994.85 wheat coosumptien in the developing world acccunted for z 10 per cent
increase in total world wheat usage. Since the introduction of wheat products to developing
nations, these products have found growing acceptance, displacing rice, cassava and other
starches in the diet of the populace. The relative price of wheat to these other starches has
been an important factor. About 60 per cent of total wheat traded internationally is imporied
by the developing world (C.I.M.M.Y.T., 1985, p. 1 and 18).

Bread consumprion per capita in the western world has been declining for over 40
vears (Fisher, March/April, 1983, p. 24). An extreme examp'e is Belgium where consumption
has been declining by as much as three per cent per year (Tweed, 1982, p. 661). Consumers
have continued to substitute animal protein, and fats and oils, for starches, in their diet

(Veeman and Veeman, 1984, p. 31). Mary Douglas, a sociologist, tried to explain the increase
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in fats and oils usage by describing food consumption as being highly related to rituals and
ceremonies. There is a tendency to try and consume a greater quantity of food at rituals and
in order to do this, more fats and oils are required {(Douglas. 19875). This expianation

probably ignores the degree of processed foods in western diets. Processed foods appear to tisc

[ P

grealer quantities of fats oi oiis. Whaiever ihe reason, if il
in the patterns of wheat consumption can be expected.

Countries in the Middle East and North Africa receive a higher percentage of their
caloric intake from wheat, than any region in the world. Wheat accounts for nearly three
quarters of the calories from cereals and over half of the daily daily caloric intake in this
region. Eastern European countries and Russia consume relatively large guantities of wheal
per capita, but much of this is feed wheat used in livestock prciuction (CIMMY.T., 1981,
p. 5). For the Soviet Union, bread consumption is approximately 135 kilograms per capita of
which 80 per cent is wheat bread (Tweed, 1982, p. 679). In the developed countries of Europe
and North America, as well as Japan, Australia and South Africa. approximately 60 per cent
of staple calories come from wheat. The lowest wheat consumption can be found in central
Africa where wheat represents less than 10 per cent of staple calories.

The effect of incomes and the distribution of income is illustrated by the countries of
the Middle Fast and the developed market economies versus the less developed countries and
the state controlled economies. In the former, expenditure on bread tends to be a very small
fraction of per capita income. This affects consumption. For example, in France, onc
kilogram of bread costs less than one per cent of weekly per capita income, and wheat
provides about 77 per cent of staple calories. In the Sudan, 2 less developed Tegion, to buy the
same amount of bread reguires approximately 12 per cent of weekly per capita income, and
wheat represents only 15 per cent of base level caloric intake. In Canada, consumers spend
only 0.7 per cent of their disposable income on bread and 1.8 per cent on all cereal products
(or 9.6 per cant of their food budget) (Statistics Canada, 62-553, 1985).

In areas such as Malaysia where tice and wheat are substitutes, the high price of

wheat in relation to rice may discourage wheat consumption. In other third world countries,
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such as India or the Dominican Republic, where wheat and rice prices are quite similiar, there
are somewhat higher leveis of wheat in the local diets. In developed countries, rice prices are
higher than wheat prices and the relative prices are probably not a factor in wheat
censumption. There is also a tendency for producing countries to be larger consumers of

wheat than non-producing areas (C.I.M.M.Y.T., 1985, p. 24-40).

Trends in Wheat Consumption

In the developed world, food wheat utilization is fairly stable and growth in these
markets is largely linked to popuwiation growth. In the develoving world, the demand for food
wheat is expected to grow. Even during the financial crisis of the 1980s, most of the less
developed countries continued to expand wheat imports. The population in the developing
world is growing at a rate of approximately two per cent per vear. This factor, along with
rises in real income, is expected to translate into an increase in consumption of one and one
half to two per cent per annum. If the rate of population growth in the developing world was
to reveri to former levels, the increase in wheat consumption could be as high as four to five
per cent per year (CI.MM.Y.T_, 1985, p. 17-18).

Urh-nization is another trend in the third world. By the year 2000, about 40 per cent
oi Lhe popuiatlion in Lhese areas wili be in cities. The move 10 urban living and the encumbent
changes in lifestyle will probably increase wheat consumption. In fact the estimate is that
urban dwellers in the third world will account for approximatley 50 per cent of global wheat
consumption by the year 2000 (C.I.M.M.Y.T., 1985, p. 1).

While many deve:oping countries are trying to reduce the level of domestic subsidies,
the process is slow. No near term effects on wheat utilization are likely (C.I.M.M.Y.T., 1985,
p. 17). However, if the current General Agreement on Tariffs and Trade (G.A.T.T.) round
of discussions is successful in reducing agricultura! support levels, and results in lower levels
of surplus stocks, higher prices should be maintained. This might inhibit demand in the

developing world depending on whether or not food aid shipments are increased.



II1. A Transpertation Model for Flour

A. The Purpose of the Transportation Model

The function of transportation in marketing is to add place utility to goods. A
by-product of transportation is time utility. Transportation cosis help to determine geographic
price relationships, the availability of markets to particular suppliers. and the location of
production, processing, and storage facilities. In this chapter, a simpis lhnear transporiation
model is used in an attempt to assess the least cost pattern of trade (subject to available data
on freight costs). This will be compared 10 available data on actual trade flows. The purpose

of using this model is to attempt to explain patterns of trade in flour and to discuss possible

market opportunities and restrictions.

B. Freight Rate Estimation

A full set of reliable data on actual freight rates for shipping flour was not available.
Therefore the assumption was made that bulk grain rates and containerized flour rates
maintain the same relative cost relationship on all routes. This assumption was then applied in
estimating the freight rates used in the medel. Given that there is some substitutability
between ine liner and non-iiner ocean shipping inarkets,’ this assumption of similar price
movements should hold in general, although in specific instances the assumption may be

violated. The model excludes the situation where time or trip charters are used to ship large

*There are two basic types of transport ships; liners and non-liners. The latter
include bulk carriers., tankers and tramp vessels and currently move about "94 per
cent of the total volume of dry and liquid bulk" (Wei, 1985, p. 10). Liners move
about 92 per cent of the containerized foods. Commodities which fall into neither
the bulk or containerized category are called neo-bulk and are moved by both liners
and non-liners (Wei, 1985, p. 9-10). The industry is further divided into conference
and non-conference vessels. Conferences are organizations of firms which set rates,
rationalize capacity and control competition. Conference liners follow fixed routes and
schedules. Non-conference liners, as their name implies are independent operators.
Their rates are usually less than conference Tates. Tramps are vessels which are
chartered on a time or trip charter basis. They do not have regular routes and
their rates are determined in the open market. Since the tramp rates are usually a
whole ship rate, they are generally lower than liner prices, but liner rates are
usually more stable (Wei, 1985, p. 9-10, 24, 81). Flour would usuaily be a
containerized good which might move on conference or non-conference vessels.

20
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guantities of flour to a single destination; a situation which occurs in the real world. Ocean
freight rates for grain were ot ined from various issues of the International Wheat Council's
World Wheat Statistics. Since the rates given were only for a sample of possible Toutes,
regression analysis was used 1o estimate total cost as a function of distance for the remaining
routes. There are many other factors involved in the setling of actual rates such zs port
charges, the volume of shipments, the degree of competition on a particular route, and
backhaul possibilities. Due to lack of data and for purposes of simplicity, these other factors
were not quantified and were instead assumed to be captured in the intercept term. Time
series and cross sectional data were pooled. The regressions were done on three year averages
in order to smooth some of the fluctuations in rates and to provide sufficient observations for
the regressions. For the most part, class A vessels were assumed to be the mode of transport.
Nine :egressions were run. One applies for each source (Canada, the United States, the
European Community, and Australia) for the time periods 1974/75 - 1976/77 and 1982/83 -
1984/85. Then one overall regression was run for the time period 1982/83 - 1984/85.

The results of the regressions are given in Table 1. Estimation was by the ordinary
least squares (O.L.S.) procedure, using the SHAZAM computer package. All regressions for
the 1982/83 - 1984/85 time period have high R*'s and the estimates of both the constant term
and the independent variables are significant. From the scatterplots of the variables and the
error terms there is no apparent heteroscedasticity or autocorrelation. However, both of these
problems are difficult to determine due to the few observations in three out of the four cases
and because of a problem with outliers. The Durbin-Watson statistic was indicating positive
autocorrelation on several routes. In the 1974/75 - 1976/77 time period the tegressions (with
the exception of the Canadian source) have low R?'s ané there are a number of cases where
the constant term or independent variable coefficients were insignificant. As stated previously
a problem exists with few observations and the number of outliers. For the European route
there was also the possibility of heteroscedasticity. A generalized least squares (G.LS))
procedure for pooled data was then used. There was little improvement in the R? for the

1974/75 - 1976/77 time period and three terms remained insignificant.
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It was decided to drop the 1974/75 - 1976/77 time period from consideration. The
relationship between distance and freight rates was weak. This situation may be explained by
factors occuring during the time period being considered. In the earlv 1970s a series of rate
wars occurred between the various conferences and freight rates in general tended to fluctuate
under the intense competition.

Since the generalized least squares procedure corrected for autocorrelation and
heteroscedasticity which may have been present, the results of the equations generated using
this procedure were used to calculate freight rates for the 1982/83 - 1984/85 time period.
When generating the freight rate for a particular route, the closest port, at the source, to the
destination was used 10 calculate distance. Since the regressions were not run by port due to
insufficient data, the assumption was made that port charges at the source are equal for all
possible ports. For Canada, this meant that Vancouver was used as a source for some
destinations such as in the As’a-Pacific region, even though all data used for the regression
was for shipments via the St. Lawrence. A centralized city in terms of location was used as
the representative destination for each region. Where actual f reight rates were available, an

average of the rate over the three year period was used in preference to the calculated rate.

C. The Transportation Model

The transportation model was formulated for solution using the MPS/360 computer
package (I.B.M., 1969). This linear programming model may be solved using the simplex
procedure. The model was contructed assuming that flour is a homogeneous product. Supply
and demand are fixed and equated, if necessary as in this case, by the use of a dummy
destination. The model was restricted to only allows goods to be transported directly via the
prescribed route. Therefore flour could not be shipped from Canada to the United States and
then on to the Philippines. It was assumed in the model that all flour was shipped using the
prescribed route. For example shipments of flour from the European Community via train to
the Soviet Union or containerized shipmunt on a liner calling in at a number of ports were not

considered.
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The given level of requirements for each of the eleven destinations was calculated as
the three year average of the imports from the four suppliers. The four suppliers account for
close to 90 per cent of the world trade in flour. The supply was calculated as 20 per cent in
excess of the amount of flour actually exported by the big four exporters. This allowance lor
excess capacity was made to allow some flexibility in suapply availability. There is excess
capacity of over 20 per cent in the milling industries of the exporting countries.' By allowing
for potential production capability in the n:odel, the assumption was that the marginal cost of
the excess capacity is the same as the marginal cost of the existing level of output. This
assumption affected the values of the dual activity reported in the equilibrium cost matrix
shown later in this chapter. The surplus supply is captured in a dummy destination. Transport
costs for the four dummy routes were arbitrarily set at the prohibitively high cost of $40. This
choice influenced the absolute value of the shadow prices.

The data on trade volumes in wheat flour are aggregates of soft and hard flour
shipments. This aggregation violates the assumption in linear programming of a homogeneous
product. The possible effect of this assumption hecomes apparent later in trying 1o explain
deviations in trade patterns from the estimated optimum. In terms of specifications of the
model, it was assumed that the European Community supplied all of the soft wheat flour
required in Europe, and none of the hard wheat flour. It was also assumed that Canada, the
United States and Australia supply all the hard wheat flour requirements of Europe.
Therefore the import requirements by Europe exactly equal imports from these three
producers, and the European Community was restricted from supplying any of this flour.

The problem can be specified, in a form which allows solution by the simplex
method,!! following Dorfman, Samuelson, and Sclow (1958), as follows:

Minimize T=Zi zj Cij Xij i=1,2,3,4 j=A.B,C...L

According to Statistics Canada, Canadian utilization rates were about 72 per cent in
the early 1980s (Statistics Canada 22-502, 1985, p. 22). The utilization rates of
some European Community countries were far below this. The United States and
Australia also suffered from low capacity utilization (R.I.E., 1984, p. 8).

'Note that this method is different from the commonly used transportation
algorithms.



where X, denotes tonnes of flour shipped from source i to destination j,
C,, denotes transportation cost per tonne in American dollars, and
T denotes total cost of transportation on all routes.
Subject to the restrictions:
Z, X; =k i=1.234
where k; denotes the estimated milling capacity of country i.
Z, Xy = I; j =ABC...L
where 1, denotes the flour requirements of country j.

Xi;Z0 i=1,234 j=ABJC,..L

D. Results of the Transportation Model

Table 2 shows the cost-flow matrix for Model 1. Actual trade flows are reported in
Table 3 and the optimal flows are reported in Table 4. In the optimal solution Canada
emerges as a major supplier for the Middle East / North African region. All the wheat
Canada can supply goes into this market. One reason why this trade pattern is not, in
practice, the case maybe that North Africa mills wheat to very high extraction rates since
mainly flat breads are produced from the flour. Exporters tc the region who produce white
wheats may mill these wheats at higher extraction rates and sell the resultant flour at a lower
cost. As well, soft wheat flours would not be discriminated against and this could also make
the higher priced Canadian flour less competitive. Another factor which may explain the
deviation between optimal and actual flows is that the United States and the European
Community supply a great deal of the flour in the region under subsidy programs.

Most Canadian flour exports actually go to China, the Soviet Union, and the
Caribbean / Central America region. In the model, the requirements of these regions are met
by the United States. The reasons for the actual lack of a significant market share by the
United States may be political. For example, Cuba is a significant importer in the Caribbean /

Central American region, but the United States does not trade with Cuba. This premise is also
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borne out by the fact that the European Community ships a moderate quantitv of flour to the
region. The European Community ships flour to a number of markets such as West Africa,
South East Asia and Western South America which would not have been expected given the
lncation of thece markeic relative o the cupplier. However, colonial trading tiec  nalitical
preferences by trading partners, and subsidy programs mayv explain some of these trade flows.
The same rationales may explain American shipments 1o South Asia and East Africa.

Australia exports small guantities of {lour 10 a number of regions not specified in the
optimum solution. This pattern of trade flows may be due 10 a preference in the importing
regions for white wheats. Another reason for deviations from the optimum in the model mav
be the relatively low cost of these changes. The actual patiern of trade flows only costs
$9,842,950 more than the optimal solution or an additional 10 per cent of total transportation
cost. This final point, of course, arises from the assumption used in the model that the actual
freight rates for flour are quite similar to tne freight rates for wheat.

In view of the long distances from Canada to some major markets, it is of interest to
see the effects on the pattern of trade if competitive conditions in the ocean freight market
were to change such that freight rates in general became more closely related to distance. This
situation was modelled as Model 2. Using the overali regression for all four suppliers, freight
rates were generated (see Table 5). This analvsis assumed consistent port charges for all
suppliers. The results of Model 2 are reported in Table 6. Under these conditions, Canada's
position in the world market deteriorates and it supplies only a small portion of current
capacity to the European market. The United States would optimally ship flour to South Asia
and East Africa, but ship less flour than in Model 1 to the European, West African and
Soviet markets. American suppliers would lose some of their market share to the European
Community. The Community gains an advaniage in the North African / Middle Eastern,
West African, and Soviet markets and loses potential advantages in the South Asian and East
African destinations. Australia’s advantage shifts from East Africa to South Asia.

A third model was constructed to assess the optimal pattern of trade given the

transportation costs usec in the first model, but under a series of restrictions designed to more
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accurately reflect the real world. Canada was considered to be shut-out of the North African
/ Middle East market due to the type of wheat and {lour it produces. The United States was

restricted as an importer to China, the Soviet Union, and Cuba. The results of Model 3 are

reporied in Table 7. The opiimal wade flows under these conditions seem 10 more closely
approximate the situation in tne real world than Model 1. Canada exports mainly 1o the Soviet
Union, and the Caribbean / Central America regions. The United States becomes the major
exporter to Europe and South America, while the European Community ships mainly 1o the
North Africa / Middie East market. Some distortions of reality still apply. Because the
grouping of the destinations is based on geographic considerations raiher than politicai ties,
some pairings of sources and destinations which are not restricted in the model may be
actually partially restricted. For example, some countries such as Vietnam may in reality
purchase from the European Community in preference to the United States but may be
grouped with other countries such as the Philippines, which do purchase from the United
States. Two interesting trading partners in this model are China and Australia. If the freight
rates for this route are accurate, Australia has an opportunity in this traditional Canadian
market.

Some tentative conclusions which mav be drawn from the information are as follows:

a. The actual pattern of trade flows was not that much different from the optimum.

b. Most differences can be explained in terms of traditional trading ties. political
considerations, differences in the product and subsidies.

c. While Canada was disadvantaged by subsidies from the United States and the
European Community, particularly in some targeted markets, it benefits (as do other
suppliers) from United States' policies which restrict trade with certain countries and
the negative perception of the United States in some nations which results in limited
purchases of American goods.

Sensitivity analysis was performed on Model 3 and the results are given in Appendix
C. It showed that shipments by Australia are very insensitive to freight rate changes, as arc

Canadian shipment patterns. Under certain conditions the Chinese and European markets
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open up t. Canada. The United States and European Community rtates were the most

sensitive to change with small changes in cach others' rates causing a corresponding loss in

trade volumes and changed patierns of shipments.

E. Problems with Spatial Price Equilibrium Models

While this transporiation model, when restricted, appears to explain some of the
international trade flows in wheat flour, the moael's usefulness has been restricted by several
assumptions. These include:

a. fixed export supply availability and import demand requirements,

b. all trade flows are in absolute terms (i.e., importers will take all available supplies at
a given price, then at a certain level of price increase shift suppliers totally),

c. a perfectlv homogenous product,

d. only unit transportation cost motivate the market (although the restricted model
attempts to account for this),

e. perfect certainty,

=N

all factors which affect trade flows are static, and

g. perfect compelition (Thompson, 1581, p. 28-36).
Supply and demand curves are not linear, countries may import some level of product
from a supplier even when the cost of importing from that supplier rises, wheat flour is not a
homogeneous product, perfect certainty does not exist, and there has not been perfect
competition in the market. On the other hand, an attempt is made in the model to address
policy issues through the restrictions, the time frame for the model is sufficiently short that
differing trade conditions and uncertainty may not be as relevant, and even if the types of
flour are not perfectly homogeneous, they do compete with each other. Nevertheless, the
major concern with the model is its sensitivity to the coefficients derived from the data.

Consequently, an alternate method of evaluating trade flows in wheat flour was contemplated.



IV. A Constant Market Share Medel for Flour

A. The Purpose of the Constant Market Share Model

Another method, apart from a simple linear transportation model, to explain the
patterns of trade is a market share model. In its simplest form, a constant market share model
can be developed which calculates changes in trade flows and attributes these changes to
distribution, competitive or size of market effects. These effects are defined as:

a. Distribution effect - importing countries change the volume of the product that they
purchase, so tha' some markets grow more rapidly than others. Consequently, even
though an exporter may mainiain its market share in all markets, there may be a loss
or gain in its overall market share.

b. Competitive effect - the market share of an exporting nation changes due to the loss
or gain of market share in a particular market or markets.

c. Size of Market effect - the overall size of the market for the commodity expands ¢
contracts. This effect can enhance or offset changes due to distribution or
competitive effects.

The basic premise behind such a model is that each exporter's market share in each
import market "will remain unchanged through time unless something happens 1o alter that
exporter's 'competitiveness'” (Thompson, 1981, p. 37). A constant market share model has
no predictive power and no normative connotation as to what the market share in a particuilar
market ought to have been. Instead, such a model is used to attempt to explain historical
patierns of trade (Rigaux, 1971).

Leamer and Stern have pointed out that demand for exports in a given market
between two sources of supply can be described as:

Q/q: = f(p:/p2)
where:

q; denotes the quantity soid by the i th exporter, and

p; denotes the price of the commodity charged by the i th exporter.

35
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They imply that a country's market share will remain constant except as a funcuion of the
relative price of its products to its competitor's product. By assuming an elasticity of
substitution greater than one in absolute value, any change in a country's market share is
attributable to relative price changes {Leamer and Stern, 1970, p. 171-183).
The constant market share model can be viewed as follows:
a:/qQ: = /8, = S (ci/¢2)
where:
s; den.otes market share of the i th exporting country, and
¢; denotes the competitiveness of the i th exporting country.
The relative quantities sold of a commodity are equal to relative market shares which in turn
are related to the relative level of competitiveness. For a single country, the expression is:
q =sQ
where:
s denotes market share,
q denotes exports from the country, and
Q denotes total world trade in that commodity
By taking the derivative with respect to time and explicitly recognizing the regional
distribution of this country's exports, the following equation results:
Aq = sAQ + [ I 5 8q; - sAQ ] + Zj q; bs;
That is, a change in the quantity exported by the i th exporting country is the sum of the
change in the size of market (sAQ), the distribution effect (the expression in square brackets)
and the competitive effect (the last term in the previous equation).
Or, alternatively:
A, - A, = (B-A) + (C-B) + (A;-C)
where:
A, and A, denote the actual quantities sold by the exporting country in question in
each period,

B denotes the market share of the exporter which would have occurred in time period
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two if the market share from time period one was applied to the total quantity
shipped in time period two, and
C denotes the market share which would have occurred, had the exporting country

in question maintained the same market share in timme period two as in period

one in each importing market.

It seems reasonable that a cross price elasticity greater than one and a heavy
dependence on the price relationship may apply for flour from different sources, but
other factors may also affect trade flows in flour. Given the high degree of intervention
in the wheat and flour markets, price may not be the determining factor in a sale. For
example, Japan has been purchasing United States wheat for food aid, in what appears to
be an attempt to meet American demands for a more "equitable" trade balance. Another
situation occurs when a developing nation attempts to capture the benefits of a value
added processing industry by importing wheat, despite cost savings arising from flour
imports. A constant market share model does not elucidate the source of competitiveness
but can provide valuable information on how markets have changed over time.

Another constraint of this market share model is the dependence on the demand
side of the trade equation without explicit consideration for supplies. Consequently the
loss of market share attributable to a poor crop, inadequate transportation or an embargo
by the exporting nation (i.e., supply constraints) may be misinterpreted as a competitive
or distribution effect. Further, the formulation of this modci, like the transportation
model, may be sensitive to the grouping of importing nations. The model results are also
sensitive to short term fluctuations in trading patterns, but the latter factor can be offset
by comparing an average of years rather than two single years in the analysis. Depending
on the degree of substitutability between goods (i.e., the homogeneity or lack thereof of a
commodity), the world total exports or world growth rates may not be an appropriate
standard. The degree of competitiveness between exporting countries also would not be
accurately interpreted if the commodity was heterogeneous. Thus the level of commodity

disaggregation can influence the model results.



B. Grain Constant Market Share Models

Rigaux used a constant market share analysis to analyze Canadian wheat exports.
Using a period of time during which Canadian wheat exports were falling, he concluded that
Canada may have been pursuing inappropriate (shrinking) markets given his calculation that
most of the effects were attributable to adverse distribution effects. Rigaux noted that further
policy interpretations were difficult due to the constraints of the model (Rigaux, 1971).

Noting that the resuits of the constant share model are very sensitive to the time
periods chosen, Veeman and Veeman applied the model to the average wheat exports fer the
time periods 1969/70 - 1973/74; 1974/75 - 1978/79 and 1979/80 - 1984/85. Comparing export
performance over 1970 to 1974 with 1975 to 1979, the United States was found to benefit
most from the size of market effect with some increase in market share attributable to
competitive effects. Argentina also benefited from competitive effects while Canada and the
European Community were adversely affected by losses of market share in particular markets.
Australia demonstrated a small decline in competitiveness. Canada also suifered from adverse
distribution effects (i.e., a concentration of exports to slow growing markets) (Veeman and
Veeman, 1988).

For the 1974 to 1979 time period compared with the 1979 to 1985 time period, a gain
in exports was achieved by all major exporters, due to the size of market effect, although this
was proportionally less for the United States than other exporters. Distribution effects were
positive for Canada and Argentina and substantially negative for the United States. Only the
European Community and Argentina exhibited improved competitiveness. Veeman :znd
Veeman went on to attribute some of these effects to the policy implications of the 1981
United States farm bill on domestic grain sales, the 1980 United States embargo on grain s
to the Soviet Union, the reorientation of Canadian and Argentinian market efforts to more
rapidly growing markets, and other farm policies (Veeman and Veeman, 1988).

In 1988, Schissel applied this analysis to much longer time frames using the periods
1955/56 - 1964/65; 1965/66 - 1974/75 and 1975/76 - 1984/85. Schissel also looked at the

commodity effect of substituting different types of wheat in different markets. By using a
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fourth factor, the order in which the effects were calculated influenced the results.
Consequently Schissel reversed the order of the calculatior in order to check for any
discrepancies. He reported that for the 1955/56 - 1964/65 period compared to the 1975/76 -
1984/85 period:

a. The size of market effects were significant for all major exporters.

b. The commodity effect was negative for Canada, Argentina and Australia.

c. The European Community gained the most from distribution effects although the
United States and Argentina also benefited. Australia was adversely affected by
distribution effects and for Canada the model was inconclusive.

d. All countries benefited from competitive effects.

Schissel used these results to suggest various policy choices which had predicated these results.
For example, the concentration by Canada and Argentina on hard red wheats and Australia on
medium quality wheats was given as a potential explanation for the adverse commodity effects
experienced by these exporters (Schissel, 1988).

As Leamer and Stern point out, the constant market share mode! does not replace

other forms of demand analysis which have predictive power.

C. Estimating the Constant Market Share Model

The data for the model were taken from the same December 1986 United States
Department of Agriculture, Foreign Agriculture Circular, which provided the data for the
transportation model. Imperfections in the data, which appear due to the continuous exclusion
of certain countries from the import totals, were corrected. Since the data for 1985/86 were
preliminary, they were excluded from the analysis. A three year average of trade flows was
used for comparison purposes to limit the effects of any short term trade fluctuations.
Consequently, the time period under consideration was 1973/74 - 1975/76 compared to
1982/83 - 1984/85. The Lotus 1-2-3 spreadsheet computer package was used to make the

calculations.
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Obviously the results of the model are very dependent on the time [ramc chosen for
consideration and data availability has been a constraint. However, there is no reason 1o
believe that the time period under analysis is in any way unusual, except that it covers a

period of extended world market growth.

D. Results of the Constant Market Share Model

Between 1973/74 - 1975/76 and 1982/83 - 1984/85, the world flour market grew by
approximately 975,140 metric tonnes. The areas of greatest growth were the North Amenican
market (essentially the Caribbean and Central American regions), and the African and the
Middle Eastern markets. Modest growth occurred in South American markets. Increases in
Eastern European imports were offset by decreases in Soviet imports. Asia, Western Europe
and Oceania declined in relative importance as importing regions (Graph 6)."*

For Canada, the patterns of trade were somewhat different. The Canadian share of
Caribbean and Central American, African and Middie East markets grew. The Canadian
market share in Western Europe increased. Starting from the relatively small base of 2,870
metric tonnes. Canada almost doubled its exports to South American markets. Overall,
imports by Asia shrank by about 72 per cent, but the Canadian flour market in Asia shrank
by only about 52 per cent. Canada's biggest loss was in the Soviet market. Canada had 100
per cent of that market in 1973/74 - 1985/76. However, by 1982/83 - 1984/85, its market
share had dwindled to less than 19 per cent of this shrinking market. This meant that for the
time period under consideration, the overall Canar‘an market share declined from about 14
per cent 1o about eight per cent. In absolute terms this decline represented an average of

236,730 fewer tonnes being shipped annually in 1982/83 - 1984/85 than in the earlier time
period (Graph 7 and Table 8).

:Graphs 6 through 10 are not directly comparable with Graphs 1 through 5 because
in the Chapter IV graphs: crop years were used, European Community wheat flour
intratrade was excluded, and International Wheat Council data was the basis for the
United States Department of Agriculture data matrix.
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GRAPH 6
REGIONAL IMPORTS OF FLOUR
FROM THE WORLD
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Source: U.S.D.A., Foreign Agriculture Circular - Grains, 19886.



GRAPH 7
REGIONAL IMPORTS OF FLOUR
FROM CANADA
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If Canadian flour exporis had grown ai the same rate as world exports, Canada would
have exported about 787,070 metric ronnes in 1982/83 - 1984/85. Since actual exports in
1673/74 - 1975/76 were 646,470 metric tonnes, the growth in the world market had an overall
positive effect on Canadian exports. However, Canada lost market share in the growing
African and Middle Eastern markets and also did not take advantage of growth in the East
European market. This loss was somewhat offset by an increased market share in the growing
Caribbean and Central American market. Most Canadian market share increases eccurred in
slow or negative growth markets such as the South American, Western European, and East
Asian markets. The loss of the Soviet market also contributed to provide Canada with
negative distribution and competitive effects. Consequently, the influence of the size of
market effect, distribution effect and competitive effect on Canadian market share car be
quantified as 27 per cent, 59 per cent and 13 per cent respectively (Table 9).

The calculations for the United States, on the other hand. indicaie that the United
States had a positive effect from the increase in the size of the market and from increasing its
market share in particular markets. Distribution effects for the United States were minimal.
Consequently, it can be inferred that the United States has concentrated its fiour marketing
efforts on growing markets suc™ as Africa and the Middle East and Eastern Europe. The
United States also managed to increase market share in the shrinking Asian market. United

tates' market share declined in the Oceanian and Western European markets, as it did in the
growing western hemisphere markets in South Central America and the Caribbean. Overall,
the size of market, distribution and competitive effects can be ¢uani’fied as 26 per cent. 2810
per cent and 74 per cent respectively. (Graph 8, Tables 10 and 11;.

The European Community maintained a stable overall market share at about 59 per
cent. However, further analysis shows that had the Community maintained its market share in
the growing Africz=n, Middle Eastern, Caribbean and Central American markets, it would have
fared even better. The European Community's market share also declined in Asia. The
Community almost quadrupled its market share in South America and experienced increases in

the Soviet Union, Western Europe and Oceania markets. The decline in the Eastern European



Table 9

Market Share Calculations for Canada

Actual Exports:
World: thousand tonnes
Canada: thousand tonnes

Canadian Market Share

Canadian Potential Exports:
1982/83-1984/85
- if the Canadian 1973/74 average market

share was applied to the actual average
world exports in 1982/83-1984/85

- if Canada maintained the same market
share in 1982/83-1984/85 as

in 1973/74-1275/76 in designated
marikets (ie. with standardization

for changes in marker distribution)

Loss for Canada

- Total loss (A;-A))
- Size of market effect (B-A,)
- Distribution effect (C-B)

- Competitive effect (A.-C)

1973/74-1975/76

Average

'000 tonnes

-236.73
140.60
-307.49
-69.84

(Ay)

1982/83-1984/85

Average
5458.67
409.73  (A,)
7.51 per
cent
787.07 (B)
479.58 (C)
%
100.00
27.15
59.37

13.49
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GRAPH 8
REGIONAL IMPORTS OF FLOUR
FROM THE UNITED STATES

Million Metric Tonnes

2.5
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Source: U.S.D.A., Foreign Agriculture Circular - Grains, 1986.



Ly

"$]B101 [BUO0I3al aU1 Uy S1M0dwy oUW JO UOISHdUE 3y 0 anp S[BI0) [euoidal oyl jenba tou fews speio jeuoidal-gng q

‘suotieu Jouiur Aq suodwi apnjout JGEN SIYY UL S|RI0Y AYI ASHEIAG € QB Ui PIEP APV YITBW AIANP 10U Op JGEY SIY) Ut BIBP Iy "B ISAON
99°¢LS raprAl| 9rie L8 00Ll LY'BSYS 99°0T 12976 1Y 147 sjelo ],
§9°¢- e €761 Ly'el £0°0L ST0g 16'L€ I EYA payadsun s1a410
000 (1NT} 006 oo LSt (0 o €8 1LE R
68’ - (Al ol 196 Ly’ 8¢ 1T (91T £CT 101 LIELEN
bEp- pe's Ll 'l 6°LY 98'L e £9°89C BISY 1581
oL'tl- SCot 8I'0¢ Ly'st 00°59 6£09 t81s £8°58 BISY 1sB.] YInog
68'86 1T L6'18 eyl LS°pL1 tE'st 161 tl'ost RISV yinog
LE'96 9L LS £9°691 oeIg 8Y' €T H's9t Ok 6T11 Bisy
18°pt- IL'19 60'p 06"Y9T to'8ts Syl 8L L Ere LUERAANERS,
91" 161 LS8y 6Ly tL'6EL (160 6 L6l LYoyt BV 1sEY
iRy L9089 SRy 08 0801 IR YAL €807 iy’ 81y 188007 1se.] APEIN 941 % BV YUON
B Lpy LR (08 98 I¢ 0L estl 0L sty 60'81 (S 199 g ekt 1se:] OIPPIA oY) pue By
£roy oo 6689 AN L6'89 0o o £0'0 adom] urdser
6l'b- w 8Ly £ty £esl uree oy 86l adoing] usasapm 19410
99°'1- 6°C A tl'l tey ({17 o't Lo (01) fnunwwo) ueadosny
9L°¢1 0geg 09°08 L9y t'lo LAY Lol £6'87 adomsg
1The- St vh'9y 1314 £Ts8 MY to'ss tSyY BJIDWY 4IN0G 150
L§'s- Lt teel 'l 006 09°8L (el v9LI BIWY yinog 1se:|
v ot 6L oL'¢s LUk LTho 't AN ) (res LAWY YInos
9Py - £ 101 v6'9l L5709 TN YT 8L Lo'6s \rarate LWy (BIUID) ¥ uvdqque)
(8) (L) (9) ($) (v) (€) () n
(1)-(5) (PN % §'N e 4 v fmoy.

aBLIIAY SB/PB6T-€8/T861

DABIAY 9L /5L61-vL/EL6]

(1noyJ Jo souuoj dUIW PuEsnHY})
OIRYS 1OXJTJN UEIMIDUY PUE SIIBIS PANL) Oy} PUk POy ) wolf suodw) [euoiday
0l 21qel



Table 11

Market Share Calculations for the Untied States

1973/74-1975/76 1982/83-1984/85
Average Average
Actual Exports:
World: thousand tonnes 4483.53 5458.67
U.S.: thousand tonnes 926.37 (A)) 1700.87  (A))
American Market Share 2066 % 3116 %

U.S. Potential Exports:
1982/83-1984/85

- if the American 1973/74-1975/76 average
market share was applied to the

actual average world exports in
1982/83-1984/85

1127.84  (B)

- if the U.S. maintained the same market 1126.20 (C)
share in 1982/83-1984/8S5 as in

1673/74-1975/76 in designated markets
(ie. with standardization for changes
in market distribution)

'C0C tonncs %
Loss for the U.S.
- Totat! iass (Aq-A;) 774.50 100.00
- Size of market effect (B-a;) 201.48 25.90
- Distribution effect (C-B) -1.64 0.21
- Competitive effect (A,-C) 574.66 73.88
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market was irrelevant given that the base period sales were virtually nil. Consequently the
ELuropean Community experienced positive size of market and distribution effects, but
experienced a negative competitive effect. These effects can be quantified as 39 per cent. 31
per cent and 30 per cent respectively (Graph 9, Tab:ss 12 and 13).

Australia experienced a significant loss in market share from about five per cent to
iess than two per cent of the world market. The increased size of market was insufficient to
offset both negative distribution and competitive effects. Australia lost market share in
virtually every continent. However, it was able to pick up a larger share of the declining
QOceania market (Graph 10, Tables 14 and 15).

Overall then, the increase in the size of market over the study period positively
affected all exporters to differing degrees. However, Australia was virtually shut out of the
market because of a concentration in lower growth markets and an absolute loss of market
share. The results for Canada were virtually the same. However, overall Canadian market
share was only halved. The Community maintained its overall market share but only through
an increasc in market share in some lower growth or stagnant markets. In the Caribbean and
Central American market, the European Community gave ground to Canada and in the
African and Middle Eastern markets, the Community lost market share to the United States.
The Americans generally increased market share at the expense of the Europeans, although
some Canadian and Australian markets were influenced.

In comparing these results for the wheat flour market with both the Veeman and
Veeman and Schissel studies for the wheat trade, some differences are apparent. The
European Community was the biggest beneficiary from size of market effecis in this model,
while the Americans were most affected in the Veeman and Veeman model for the earlier time
period and least affected in the longer time frame. The significance of the size of market
effects on the Community in the flour trade model may be largely due to the predominant
position of the Community in the world flour market and in part because of the time frame
under consideration. Unlike the Schissel model in which all countries benefited from improved

competitiveness, in this model only the United States was positively influenced. This
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GRAPH 9
REGIONAL IMPORTS OF FLOUR
FROM THE EUROPEAN COMMUNITY

Million Metric Tonnes
5.0
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Sou: U.S.D.A., Foreign Agriculture Circular - Grains, 1986.
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Table 13

Market Share Calculations for the European Community

Actual Exports:
World: thousand tonnes
E.C.: thousand tonnes

Community Market Share

E.C. Potential Exports:

1982/83-1984/85

- if the Community 1973/74-1975/76
average market share was applied to

the actual average world exports in
1982/83-1984/85

- if the E.C. maintained the same market
share in 1982/83-1984/85 as in
1973/74-1975/76 in designated markets
(ie. with standardization for changes
in market distribution)
Loss for the Community
- Total loss (A;-A;)
- Size of market effect (B-A,)
- Distribution effect (C-B)

- Competitive effect (A;-C)

1973/74-1975/76

Average

4483.53
2663.93  (A)

942 %

'000 tonnes

601.90
579.38
462.35
-439.83

1982/83-1984/85

Average

5458.67
3265.83

59.83

3243.32

3705.66

100.00
39.11
31.21
26.69

(A:)

(B)

(C)



GRAPH 10
REGIONAL IMPORTS OF FLOUR
FROM AUSTRALIA
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Table 15

Market Share Calculations for Australia

Actual Exports:
World: thousand tonnes
Australia: thousand tonnes

Australian Market Share

Australian Potential Exports:

1982/83-1984/85
- if the Australian 1973/74-1975/76 average
market share was applied to the actual

average world exports in
1982/83-1984/8*

- if the Australian maintained the same
market share in 1982/83-1984/85 as in
1973/74-1975/76 in designated markets
(ie. with standardization for changes
in market distribution)

Loss for Australia
- Total loss (A;-A,;)
- Size of market effect (B-A;)
- Distribution effect (C-B)

- Competitive effect (A,-C)

1973/74-1975/76

Aves. e

4483.53
241.43
5.38

'000 tonnes

-159.23
52.51
-155.71
-56.04

(A)

55

1982/83-1984/85

Average

5458.67

82.20
1.51

293.94

138.24

%

100.00
19.87
58.92
21.21

(A2)

(B)

©



difference cculd be because the increase in the world wheat flour market was modest

compared to the increase in the world wheat market. As well, since competitive effects arc
likely to be due to price effects, favourable American prices and exchange rates may have had
an effect. For Canada. negative competitive effects may illusirate the heterogeneity of the
products and the iact that the Canadian product would usually be higher priced. The large
positive impact of distribution effects on the Community is consistent with Schissel's model,
and may reTlect the large impact from the size of market effect. Canada was most
significantly negatively influenced by the distribution effect. The conclusion of the Veeman
and Veeman model that Canadian emphasis in the wheat market during the 1970s was on slow
growth markets and as such Canada suffered negative distribution effects during the 1970 to
1974 time period compared to the 1975 to 1979 time frame, is probably applicable to the
wheat flour model since Canada has been relatively passive in promoting wheat flour exports.

Canada has relied extensively on the Cuban contract which until West Germany entered the

bidding, almost went to Canada by defaulit.



V. Conclusicns

It 15 conciuded that the world wheat flour market has undergone massive structural
changc over the past 40 vears. The development of international organizations, domestic and
international institutions, and economic ties have facilitated trade in general. At the same
time, improved wheat production capability in traditional and non-traditional growing regions
has created an increased capacity te trade and to some extent has shifted the patterns of
trade. In particular, developing countries have been able 1o produce some of wheat which is
increasingly being demanded in the developing worid as incomes rise. This increase in incomes
in the developing world has l2d to an increased demand for animal products in the local diets
and has created a derived demand for the by-products of the wheat milling process for animal
feed. Overall, decreased demand for baked goods in the developed world and relatively stable
pepulation growth has increased the reliance of grain exporters on the developing country
marxets. The food uses of wheat are more varied in developing countries; the traditional
western high rising loaf of bread is less common. Developing countries also have less of an
ability to pav for the generally higher priced hard wheats and wheat flours. As a result some
replacement of hard wheats and hard wheat flours by soft wheats and soft wheat flours has
OCCuITed 1y 106 Markei.

Developments in breadmaking technologv in the western world have meant that lower
protein wheats can now be used to produce leavened white bread, increasing the substitut.»n
of lower protein soft wheats for higher protein hard wheats.

Changes in transportation technology, such as the development of bulk handling
svstems, have lowered the cost of transporting wheat versus flour ans appear to have changed
some of the locauional ecor.omics related to flour mills. While mills were formerly located
close 10 the wheat producing regions, newer plants, such as these in Cuba and Sri Lanka, have
been located closer to markets.

Government intervention into wheat and flour markets has affected trade and trade
paiterns. High domes it cubsidies in developed countries have produced wheat surpluses.

Goveraments have intervened to dispose of these surpluses through the use of export subsidies

57
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and other export promotions. The Europsan Community appears to have been morc
aggressive than either the United States or Canada in cirecting subsidies 1o [lour exporis in an
attempt to gain benefits from value added processing. The European Commen Agriculture
Policy has had a direct effect on the market because it has artificially reduced the cost of
producing soft wheats. thus widening the price gap between hard and soft wheats. It may
have encouraged the propagation of some of the newer baking lechnoicgies. It would also
have resulted in an advantage in selling to certain markets. Other developed countries have
also supported their wheat industries but not 10 the seme extent as the Europeans. The
producer subsidv equivalent, an imperfect measure of government support in each region.t’
shows that during the pericd 1979 to 1988 the Community provided an average of 37.3 per
cent support to its wheat industry, the United States 32.2 per cent, Canada 30.5 per cent and
Australia 10.9 per cent** (O.E.C.D., 1989). While a producer subsidy equivalent has not becn
calculated for the period prior to 1979, the same pattern of reiative support levels might be
expected for the 1970s.

Developing countries have also attempted to capture any benefits from value added
processing, by building their own milling facilities and in some instances by restricting wheat

Aiea~eli: shensy b

TR SO SIS gt J P T -2 - ; .
of wheai [lour imporis (dircctly. or indirsctly through such means as foreign currenc:

OGS SO IRE-Y

"The producer subsidy equivalent is an attempt to equate different means of
government support, such as direct payments, and border measures (eg. 1ariffs)
which raise prices. It is calculated as the difference between a domestic and world
reference multiplied by the level of domestic sales. plus any direct government
expenditures. The "percentage” producer subsidy equivalent atiempts 10 show the
percent of a produccr's income which is attributable to government intervention.
Technical problems with the producer subsidy equivalent such as delermining accuraie
reference prices, effects of exchange rate fiuctuations and policy inclusions/exclusior¢
limit the interpretations which can be drawn from the measure. Nevertheless it is
the most all encompassing measure of support currently available.

14Note that for the period under consideration the Special Canadian Grains Program
(1986 1o 1988) significantly increased Canadian support levels. However. the 198%
drought decreased European Community support levels (due to the rise in world
prices). The drought also raised Canadian payments relative to United States
payments, since most United States payments are ou a per unit basis and there was
a significantly smaller crop in 1988, while many Canadian programs such as the
Western Grain Stabilization Act make payments based on other criteria. As well,
figures for the European Community do not include national subsidies. Thus, the
average producer subsidy equivalent for the time period tends to oversiale the level
of Canadian intervention in the market relative to the United S:ates and the
European Community throughout the 1980s.
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controls}. Some developing couniries have maintained low domestic farm prices and
encouraged food imports, which .n turn has discouraged domestic wheat preduction.

The simple linear transportation model presented in Chapter III, shows that the
patterns of wheat flour trade are influenced by more than locational factors. If wheat flour
was traded ~~}v according 1o the economic facror of transportation costs, actual patterns of
trade v~ . expected to approach the optimal soiution. This result is not the case. While
the modae. s limited by the assumptions used in its formulation (particularly the assumptions
of a nomogeneous product, and for much of the model, transportation rates which are solely
a funcuon of distance), constraining the model leads it 1o more closely approximate the
current situation. Three of the restrictions (i.e., model restrictions on exports to China, Cuba
and the Soviet Union) relate to political intervention in the market either on the part of the
seller, as is the case with United States sales to Cuba, or on the part of the purchaser, which
appears 10 occur with respect to the lack of purchases by the Soviet Union and China from
the United States. The other restriction relates to the lack of a homogeneous product (this
restriction is simulated by medel restrictions on Canadian shipments 1o the Middle East). The
formulation of the model does not totally describe the real world since there are other
political, economic and product factors whizh are excluded.

Further analysis through the market share approach in Chapier IV, identified somne of
the changes in trading patterns in flour from the early 1970s to the early 1980s and attributed
these changes to size of market, distribution or competitive effects. Canada was adversely
affected by reduced market share in some markets (competitive eff ects) as well as
maintenance of market share in declining markets. An overall increase in the size of the flour
market only partially offset these effects. This result indicates that, although there have been
structural changes in the world flour market, Canada's passive or misdirected marketing
cfforts also may have been important factors. The return to a "level playing field" in terms of
international competitive subsidization might have some effect on Canada's market share, but
unless Canada actively takes part in unsubsidized competition, these effects would be small.

With active inarket parucipation Canada might either have an excellent marke: opportunity in
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the North African and Middle East Market depending on how festrictive white kernel wheat
preferences are in that region: or further opportunities in the Soviet Union and Cuba. Of
coure, if the United States were 1o enter the Soviet or Cuban markets extensively, Canadian
eports would be expecied 1o decline significantly (Tables 4 and 7).

While the analysis in this thesis is historic in nature and few predictive prescriptions
can be drawn, it is interesting to speculate on the potential influence of a positive Genera!
Agreement on Tariffs and Trade (G.A.T.T.) outcome in the Uruguay Round negotialions.
There are three major plavers in the agriculture negotiations: the United States. the Europearn
Community, and the Cairns Group!* of thirteen agricultural exporting nations which includes
Canada. The United States has advanced the most extreme position calling for:

a. The elimination of export subsidies over a five vear period.

b. The elimination of all market access barriers over 10 vears through the process of
tarifTication.!* followed by staged reductions.

¢. Substantiai reductions in overall agricultural suppert through the elimination of
highly trade distorting subsidies over 1C years, and discipline on partially trade
distorting policies which would be phased out over an agreed time frame, perhaps
using a proaucer subsidy equivalent type of approacn. A hist of permiiied poucics
would be developed.

d. Improved rules for agriculture 10 be agreed upon.

e. The development of a safeguard mechanism for the transition period.

f. Agreement on the use of internaticnal siandarcs to nrevent the use of sanitary and
phytosanitary measures to distort trade and the harmonizatior. of, or recognition of
the equivalency of national standards.

g. Special and differential treatment for less developed countries.

h. The deveiopment of a food aid convention (Submission of the United Stares on

15The Cairns Group is made up of Canada, Australia, New Zealand, Argentina,
Brazil, Chile, Thailand, Colombia, Hungary, Malaysia, Uruguay, Indonesia and the
Philippines.

1eTariffication is the term coined for the process of converting non-lariff barriers 1o
tariffs.



Comprehensive Long-Term Agricultural Reform, submitted 10 the General Agreemsnt
on Tariffs and Trade Secretariat Qciober 1989).
The kuropean Community's position, on the other hand. suggests:

a. The usc of a support measurement unit (a modified producer subsidy equivalent) to
reduce support jevels, by an agreed 10 amount over {ive vears.

b.  The use of wariffication would be acceptable in return for rebalancing.!”

¢. Modifications to the variable levy portion of the Common Agriculture Policy to give
it a fixed and variable component.

Maintenance of national standards for health and sanitary measures in particular
circumstances, although overall there would be increased reliance on international
sitandards.

€. Specific and differential treatment for developing countries, including specific
measures in favour of least developed net food importing countries (European
Community Agricuitural Comprehensive Proposal for the Long Term in the Punta del
Este G.AT.T. Round, submitted 10 the General Agreement on Tarifi's and Trade
Secretariat December 1989).

The Cairns Greup has taken the middle ground calling for:

a. lIncreased market access through a prohibition on the introduction or continued use
of all measures not provided for in the General Agreement on Tariffs and Trade.

t. Tariffication of current non-tariff border measures with the tarifTs progressively
being reduced and expansion in the tariff quotas commensurate with tariff
reductions.

c. Reduction in internal support and export subsidies over an agreed time frame, using
a producer subsidy equivalent as a yardstick, but with particular policies and
programs subject to ncgotiations, Qnce again programs would he divided into

prohibited. permitted but disciplined, and permitted categories.

""Rebalancing is the proposition that support for some highly protected or subsidized
commocdities would be lowered, but support would be increased on some commodities
which currently have low levels of support.
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Subjection of sanitary and phytosanitary measures 10 international rules and the
harmonization or recognition of equivalency of national standards.

e. Special and differential treatment for less developed countries including recognition
of the special needs of the net food importing, less developed countries.

The development of a safeguard mechanism for the transitional period (7he Catrns
Group Plan - A Comprehensive Proposal for Long-Term Rejorm of Agricultural
Trade. submitted to the General Agreement on Tariffs and Trade Secretariat
November 1989).

If the General Agreement on Tariffs and Trade round was 10 achieve the elimination
of export subsidies, it might eliminate the differential treatraent for wheat and wheat flour
exporis by developed nations. With the prohibition on processor subsidies by the Subsidies
Code, the elimination of export subsidies would remove the other major means of
discriminating between wheat and flour through subsidies. The elimination of export subsidies
would essentially mean that wheat and flour would compete or the basis of economic criteria.
On the other hand, special and differential treatment for developing countries could meait ihe
continued use of import restrictions and subsidies 1o encourage processing in the developing
nations. In addition, not all countries are signatories to the Subsidies Code and it is unclear
how the negotiations will dea! with the issue of import replacement subsidies.

If domestic subsidies were decreased, z decrease in surplus production and a
commensurate increase in world prices migh: be expected. However, tne effects of these price
increases on the volumes demanded and the uncertainty of the details of a food aid
convention makes the results of decreased domestic supports on thy flour market less clear. In
anv case it i unlikely, at this time, that the trend towards using lower protein wheats would
be reversed simply by a return to competitive market conditions, due in part to consumer
acceptance of the newer breads and the costs associated with reinvestment in new baking
equipment and facilities.

Progress on increasing market access may result in increased wheat flour shipments 1o

markets such as the Community. However, this occurrence would be very dependent on the
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hard wheat milling capacity available in the i—norting regions. the relative price of wheat
versus flour, transportation costs for each produ.. and even the relative cost of using a wheat
gluten additive versus importing high protein wheat flour into the Community.

Although much of the historic patterns of wheat trade mey be explained by
governmen! intervention into the marketplace, a reversal to a less interveniionisi system will
nol necessarily result in increased trade in wheat flour due to instituticnsl changes that have

occurred.
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There were 47 flour milling plants in Canada in 1984. Most of them were small,
specialty mills. Only 14 (30 per cent) of the Canadian mills had a daily capacity in excess of
5,000 hundredweights of flour. These 14 iarge plants accounted for approximately 75 per cent
of Canadian output (R.1.E., 1984, p. 2 and Appendix B). The most recent United States
figure available for the purposes of comparison show that in 1977, 30 per cent of American
plants had a daily capacity of over 5,000 hundredweights of flour. These plants accounted for
nearly 80 per ceat of capacity in the United States (Heid. 1980. p. 58). Apparently, the
Canadian industry is structured in a similar manner to the American industry, although the
American industry 1s much larger.

The Canadian flour milling industry is quite concentrated. Five firms had multi-mill
facilities in 1984. Over 70 per cent of the industry capacity was controlled by Maple Leaf
Mills Limited, Ogilivie Mills Limited, and Robin Hood Multifoods Incorporated. Between
them, these firms controlled 14 plants of different size (R.1.E., 198«, p. 2 and Appendix B).

About 71 per cent of total capacity was located in Eastern Canada in 1984. This figure
represented an increase from 1974 when about 62 per cent of capacity was in the East. Total
Canadian capacity increased by 10 per cent between 1974 and 1984 while during the same
period there was a 25 per cent increase in eastern Canadian capacity and a 16 per cent decline
in western Canadian capacity (Statistics Canada 22-502, 1985, p. 16-18).

Utilization of milling capacity also increased during the 1970s, although this increase
was followed by a slight decline between 1979 and 1983. In 1983 a slight upward trend in
utilization began, so tha by 1985 utilization stood at about 72 per cent of capacity. This level
of utilization compared well with many European countries which had lower utilization levels
than Canada. Regional volume statistics show a similar pattern to the national average,
although utilization in eastern Canadian mills has consistently been higher than in the West.
However, rationalization in western mills has narrowed these differ=nces (Statistics Canada
22-502, 1985, p. 18-22; R.L.LE., 1984, p. 8).

Much of the physical plant of the Canadian milling industry is old and has no book

value. However. there has been moderate investment by many firms to modernize existing
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plants, "improve employee safety and reduce dust emissions” (R.1.E. 1984, p. 10).

The flour industry employs approximateiy 2,929 workers. according to Statistics
Canada.'* The employment of all workers (includirg thos: not involved in 1na.. .lacturing)
generated salaries and wages of «bout $85,862,000 in 1984 The valuc added by the industry
was $202,441,000, of which $154,619,000 was from manufacturing. The prepared flour mixes
and cereal foods industry employed an additional 2,919 workers and created a value added of
$286,616,000 (Statistics Canada, 32-228).

About 13 per cent of Canadian wheat production is processed domestically.
Two-thirds of the flour produced is consumed in Canada (Veeman and V:.iman, 1984, p.
70-71). During the 1970s, buoyant export markets and increased consumption of about 10 pes
cent, resulted in a modest increase in milling activity. This increase occurred despitc the loss
of the British market, which was probably due to a combination of Britain's entry int. the
European Community and the widespread adoption of the Chorleywood Bread Pruocess. The
amount of wheat milled in Canada peaked in 1979/80 at about 2.6 million tonnes. -Towever,
since then flour production has contracted due to two factors. First, since 1978 per capila
consumption of fiour in Canada bas deciined by about 10 per ceni. Sccond, a majos o.poti
market, Cuba, has purchased less flour from Canada since that country expanded its domestic
milling facilities. In 1985 the amount of wheat milled in Canada was approximately 2.4 million
tonnes. Annual per capita consumption of cereal products in Canada since 1980 has ranged
between 55.73 and 60.95 kilograms. About 78 per cent of this consumption is in bread
products, 16 per cent is in cake and pastry products and six per cent is in pasta products. The
consumption of bread flour works out to about 100 loaves of bread (675 grams or 24 ounces)
for each person per year (R.L.E., 1984, p. 5-6; Statistics Canada, 22-201; 32-229; 22-502,
1985, p. 22).

About 81 per cent of the wheat milled in Canada is hard wheat; soft wheat accounts
for approximately 13 per cent and durum for about five per cent of milling activity. Low

protein cake flours are mainly milled in Ontario (about 87 per cent), although with increased

13Note that industry estimates for 1984, which are probably more accurate, put
employment figures at approximately 4,000 workers (R.L.E., 1984, p. 17).
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rroduction of soft white wheat in the West, some of the milling of soit wheat flour has
<hitled 1o the West. Almost 7C per cent of the flour produced in Canada is spring patent
flour, the "white flour used for breads and in retail flour™ (R.I.E.. 1984, p. 6). The
wideunron i oear of hatd wheat flour in flour sold at the retail level and in breadmaking flour is
nucuha s 1o Canada, and in contrast 1o countries like the United States, Canadian millers tend
{o T, on spring rather than winter wheats for these {iours. Whole wheat and non-wheat
Tiours (such as rve. corn oatls and triticale). although only a small percentage of the tot.l
grain mitied. are increasing in importance with the i:creased consumer demand for whole
¢rain anc specialty breade (R E_. 1984 p. 6: Statistics Canada, 22-502, 1985, p. 13-16).

The consumers of [lour can be divided into "Family flour users, bakeries, biscuit
n=nuiacturers, miscelianeous food processors and industrizl users” (R.LLE., 154, p. 5). The
iargest percentage of flour is used by bakeries., followed by miscellaneous food processors.
Biscuit manufacturers also zccount for a large porportion of usage, but they use mainly soft
wheat {lours.’® Retail saies of flour are relatively small, but the sector is imporiant as it
indicates trends in consurpltion. Industrial users include animal feed processors, adhesive
manufacuirers, and foundries.

About 350,060 1onnes of flour are exported annually. In recent vears this amount has
been less than one per cent of the value of wotal agricultural exports, 2 reduction from the late
1970¢ when Flour sales were over two per cent of the value of agricultural exports. However
o value of bakerv products exvorted has increased over th: same time period. The two
meior export markeis for fiour are Cuba (about 60 per cent of Canadian exporis) and federal
government food uid purchases (about 40 per cent ->f Canadian experts) (R.I.E., 1984, p. 7;
Agriculiure Canada. 1985, p. 85-86, 1984, p. §9-90; Statistics Canada, 22-502, 1985, p. 24).

The CubRzn contract was chared by 2ll members of the Canadian N:ztjona! Millers'
Association accerding to their share of capacity. The three largest milling firms negotiated the
werms of the aract. Since exports of flour provide @ significant market for muilers, the

constiuction «. another Cuban mill of similar capacity to existing mills in Cuba would

“The proportions ¢ . approximately 50 per cent soft wheat flour, 20 per cent hard
wheat tlour and 20 per cent flours other than wheat (R.IE., 1984, p. 5).
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seriousiy depiete export demand. Fortunately, further expansion of the Cuban miliing 1n
is not expected until the late 1990s (R.1.E. 1684, p. 7-9).

Constraints on increased food aid purchases by the federal government include

budgetary limitations. international competitiveness in food aid. the construction of milling

facilities in many third world countries and competitiveness by other food processors for aid

dollars. Omnly modest increases are expecied in the future for flour sales 1o the

ederal

government (R.I.E., 1984, p. 7-9).
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A. Technical Aspects of Flour

Flour is a heterogeneous product. The baking quality of a particular wheat depends on
the purpose for which it is to be used and on a number of environmental and genetic factors.
Different types of wheat rroduce different flours which are suitable for different products.

There are three broad categories of wheal. Hard wheats are grown in drier climates
found in such areas as western Canada. the north western United States, Australia. and parts
o' Russia. Hard winter and hard spring wheats have a higher protein conient than soft
wheats, however, thev are also lower vielding. Hard wheats sell at a premium price because
they produce & flour which ic superior for baking high rising loaves of bread. Soft wheats arc
grown in higher moisture grain producing regions of the world, including irrigated arcas iu
southern Alberta. Thev produce a flour which is superior for baking cakes and cookies.
Durum, a different species of wheat, produces semolina flour, which is used for making pasta
products.

In addition to the contribution the tvpe of wheat makes to baking quality. different
varieties of wheat may have characteristics which make them suitable or unsuitable for
particular products. For example, Maris Hunisman, a high vielding British varietv cannot be
used in bread flour. It has high alpha amvlase levels which give the bread a sticky crumb
which cannot be sliced (Lupton and Pushman, 1975, p. 86-87).

Bread making qualitv is a function of both protein quantity and quality. Genetic
factors affert both. Environmental factors such as soil fertility; the amount, frequency and
timing of rainfall; temperature and the prevaience of diseases such as rust, also affect the
quality of the flour, mainly by their affect on proiein levels (Bushuk, 1982, p. 550). There
ate a variety of tests available to evaluate wheat. For example, at terminal elevators, the Ncar
infrared Reflectance {N.I.R.} test is used to detcrmine the levels of different proteins
(Bushiuk, 1982, p. 541).

Whest is evaluated on the basis of a number of properties. A specific property of a
wheat is dependent upon the additive effect of that property with other components and the

manner in which the property is modified in the presence of other comporents (Bushuk,
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1682, p. 543). Most important of all is its viscoelasticity, which makes the flour in the bread
rise bul still boid together. Viscocelasticity is determined by gluien® content and quality. The
level of wheat starch and wheat fat in the flour is also impertant. Qther starches and fats
added 1n pasing -t not subsuitute for that found in wheai. Wheat is evaiuzated on colour.
The hardness or vitreousness of the grain is important since harder kernels provide good
separation of the bran and endosperm during milling and vield a purer flour (i.e.. no large
amounts of frec starch particles). The blending capacity of a wheat, particularly with soft
wheals is important, especially for export. The yield of patent flour® is important to millers.
The ash content of a flour gives a guide to the overall extraction rate possible. A wheat must
also be tolerant to variations in processing, either from different milling systems or variations
in baking techniques. The alpha amvlase level of a wheat determines how it will react with
veast. If alpha amylase levels are too low they can be increased by the addition of maliing
barley flour or some other additive. But if the levels are too high they cannot be reduced
(Bushuk, 1982, p. 543-546; Irvine, 1975, p. 117-121).

The quality factors for wheat translate into a set of characteristics that bakers desire.
They wart a flour which will absorb a large quantity of water, which in turn reduces input

costs. The time required for mixing the dough ic flour specific. The bakers want 2 con

sistent
time which is not tco long. The dough must retain its desirable attributes over a long
fermentation process and have a goul capacity 10 retain carbon dioxide. The dough must also

retain its desired shape and size (Bushuk, 1982, p. 546-547).

B. The Milling Process
The objective of milling grain is to make cereals easier to prepare into palatable
products. In milling the bran and the germ are removed. Since these products are "rich in

protein, B vitamins, minerals and fat”, (Hoseney, 1986, p. 133) milling reduces the

“Gluten is a compenent of wheat protein.

¥ "Patent flour is the portion of a straight run of flour which is brighter in colour
and with a lower ash content than the balance of the flour" (C.1.G.l., 1982, p.
960).
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nutritional value of grain while increasing its ability to be prepared into products acceptavic to

CONSUMmers.

Prior to milling the grain is cleaned. Pieces of metal. straw. other grains and other
impurities are removeG. In a modern mill the grain passes ihrough a magnelic seperator.
vibrating screens, an aspirator and finally into a disc seperator. The beard is broken off and
the kernel buffed in a scouring process. rinally the grain is washed to remove any d:st and
small stones. The next step is to bring the water content of the wheat up to about 16 per cent
moisture. This "strengthens the bran, allows betier separation. and makes the endosperm
more friable" (Inglett and Anderson, 1974, p. 190). This process is called conditioning o1
tempering (Hoseney, 1986, p. 133-139).

Hard wheat is usually 1illed in a roller mill, although some pilants use a comibinauoun
of rolier and impact mills. The grain passes through a corrugated roller system called "break”
rolls. Thev crack the kernel, and the flour sifted and separated out at this point is called
"break flour". The by-product of this stage is almost pure bran. The flour still in the system
is called middling flour. Middling flowu; is sent through smocth rollers a number of times. The
middlings are sifted and purified®*? so the whea. germ and smaller particles of bran flake out.
Thace small particles ate called shorts and they are used for "snecial foods and animal feed”
(Sultan, 1981, p. 19).

The total amount of flour produced, including all break and middling flour, is calied
straight grade or 100 per cent extraction flour. It amounts to about 72 per cent of the weight
of wheat used. I tent flour is produced in the first few reduction rolls (first few streams of
middling fiour) Patent flour varies ‘rom between 25 an¢ 40 per cent to between 65 and 90
per cent of extraction depending on the end use. The former is called short patent while the
latter is called long patent. There are also several grades of "clear flour” which remain when
the patent flour is removed. Clear flour contzins more protein than patent flour, but it is
lower quality protein (Hoseney, 1986, p. 143-145; Inglett and Anderson, 1974, p. 193-195;
Sultan, 1981, p. 18-20).

22The purifier is an inclined sieve which air passes over tc remove bran particles
and seperate the flour according to coarseness (Hoseney, 1986, p. 140).
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In Canada there arc four basic grades of flour produced: retail flour (top patent),
commercial bakers’ [lour (long patent), flour for use in rye bread (first clear flour). and low
grade flour for industrial use (second clear flour) (Brennan, 1982, p. 578-581).

Flour may be treated after milling. C mmonly, vitamins are added. Maturing agents,
bleaching agents.** and self rising agents may also be added. The flour mayv be dried 10 exterd
shelf life. It may be reground and separated into protein and starch so that some bread wheat
can be used for cakes and some soft wheat can be used for bread.?* The flour may be wetted
and agglomerated to improve its "wettability and dispersibility in liquids" (inglet: and
Anderson, 1974, p. 195-196).

Soft wheat :ritiing »- - “~hily different than hard wheat milling. Soft wheats require a
shorter temper» - .. SInc» tse endosperm contains more starch, the kernel reduces to flour
more quickiy. .t _ -0 L.imately 20 per cent less power to mill soft wheat than hard
~ieat. The starch in the soft wheat must not be damaged by over-grinding or the baking
quality will be affected. Purfication is not an important part of soft milling svsiems,
probably because the finer starch particles tend to aggregate, which results in poorer sifting

properties (Hoseney, 1986, p. 141-143; Harwood, 1982, p. 641-642; Inglett and Anderson,

1074 . 195-197),
Durum miiling is similiar to hard wheat milling except that - shorter tempering time is
require”  The product, semolina, is the middlings from the duruin (Inglett and Anderson,

1974, p. 197).

C. Baking Technology
There are three basic processes in making bread: mixing, fermentation and baking.
Mewer systems try 1o shorten the time involved in the first two steps. This time saving can be

done by pre-fermenting in a liquid tank, or chemically or mechanically aiding dough

I flour ic stored for a period of time, the bleaching and maturing happens
naturaliyv,

*Note that pastry flour is not the same as cake flour. Cake flour has lower
protein than bread flour. but still requires a sufficient quantity of gliuten to hold
the mixture together (Sulian, 1981, pp. 22-23).



development (Cotton and Ponte, 1974, p. 206-240; Hoseney, 1986, p. 208-241).

Traditional breadmaking systems are of two basic types. In the straight dough system,
the fermentation takes place in the loaf. The Jdougi: is allowed to risc onc or more umes
during fermentation. The gas is punched out of il each ume unui tne {inal proof stage when
the loaf is allowed to rise beiore baking. The sponge and dough system differs in that the
veast and a portion of the flour (the sponge) are allowed to ferment svperatelv. Then the
remainder of the ingredients are mixed w.ih the sponge, and a much shorter intermediate
proof is required (Hoseney, 1986, p. 208-211).

A major break-through in modern baking systesnis came in 1926 whnen Swanson and
Working published a paper entitled "Mechan:cal Modification of Dougli 1o Make it Possibic 10
Bake Bread With Only the Fermentation in the Pan”. Nearly 25 vears later Dr. 1.C. Baker
developzd a process for continuous bread production without bulk fermentation. This process
was paicnted in 1950. There have been a series of modifications since, including the
develor:went of the Chorlevwonod Bread Process. All of these processes require high levels of
oxidizing improvers such as potassium iodate, potassium bromate or ascorbic acid. Somc

cour:'ries prohibit the use of these additive,, but in many countries these newer breadmaking
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North America, continuous processes were adopted, but then in many cases were abandored
or modified due to the lack of consumer acceptability of the product, which is somewhat
different, mainly in texture, than bread produced by traditional methods. It must be noted
that even the traditional syst.. s used in North America have © om -2 chanized
(Hozeney, 1986, p. 211; Irvine, 1975, p. 121-122).

The new technology has had a significant impact on the demand fur hard wheat
flours, therefore it may be worthwhile to look at the acvantages ..~ ».ch a process. To
illustrate, the Chorlevwood Process is used. Other continucus procesy - ' uave similar benefits.
The Chorleywood process eliminates bulk fermentation, an innovation which has a number of

advantages for the baker. The Chorlevwood prc2ss has benefits such as a 60 per cent ume

saving which incrcases the output of a single plant. It requires 75 per cent less space than does
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a conventional bakery. There is a 75 per cent reduction in tne quantity of dough being
handled at any point in the process. Required manpower is reduced by one or two operators
(from about seven). "Clean-up time is reduced by half and maintenance and lubrication costs
arc largely eliminated” (Pyler, 1982, p. 683). There is a four per cent increase in vield which
translates 12t = ¢nbosaving on raw rnaterials. The bread takes longer to stale and flour of
onc¢ 1o one and onc hall per cent lower protein can be used. This lower protein requirement
means that many of the soft wheats or a2 blend of soft and hard wheats can be used in the
flour. (A decrease of 1.5 per cent in protein requirements can make many of the lower
protein European wheats such as Mildress suitable for bread production.) Since soft wheats
are cheaper, the cost of inputs is reduced dramatically (Chamberlain, 1975, p. 264-267;
Tipples, 1982, p. 626-630).

The precess also requires high energy input for the high powered baich or continucus
mixer, the presence of the previously mentioned oxidising improvers, high levels of veast and
the inclusion of 0.7 per cent of the flour weight in fat. Huwever the benefits of the process
appear 1o outweigh the costs in some markets (Chamberlain, 1975, p. 264-267; Tipnles, 1582,

p. 626-630).



Appendix C - Resource Costs, Shadow Prices and Sensitivity Analysis For the Transportation

Model

80
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An assessment of the effect on relative prices due to the choice of the optimum route
can be derived from @n equilibrivm cost matrix (Appendix Table 1). The figures in the
coiumn and row entitled market price differentials (X) and producer price differentials (Y)
represent the marginal value products or dual costs of Model 3. The producer price
differentials show the costs of the constraints. If for example, Canada could ship one more
unit of flour. the cost of the optimal shipping pattern would be reduced. Note that in this
case a new optimum solution could be found. Therefore, the model, given its assumptions,
indicates Canada an. Australia could be shipping more flour than they presently do and
perhaps should be expanding production capacity. In practice, non-economic considerations
influence what actually happens in the market. Another way of looking at the producer price
differential is that Canadian fiour can sell for more per tonne more than American or
European Community flour (on average) before consumers in Canadian flour importing
markets will begin to change suppliers.’* On the other hand, the market vrice differentials
show the cost of providing one more unit of product, should the importer demand it. The
other elements in the matrix are the equilibrium prices, or the price of transporiation on the
various routes which wouid make consumers indifferent to the source of their supplies (i.e.,
the actual shipping cost minus the shadow price from the optimum solution).

The costs associe’ed with using non-optimum routes are given in Appendix Table 2.
These are the shadow prices or the reduced costs values from the MPS/3560 printout. They
represent the additional cost of putting another unit along a particular route. From this table
it can be seen that the additional costs associated with shipping flour from Canada to China,
the United States to the Middle East / North Africa or Indiz, and Australia to Irdia, are not
high. This low cost may explain why there is considerable trade on the first three of these
routes. Only a small change in transportation rates makes these optimal routes.

Information may be derived from looking at the effects on the optimum solution of

changes in the values of the freight rates between various points. The most likely changes in a

*It would be expecied that Canadian hard wheat flours would sell at a premuim
due to the higher associated production costs. Consequently, this model may explain
why Canadian flour is able to remain competitive.
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group of freight rales would be within a shipping conference. Thie rate change in turn might

lead to rate changes in a competing conference ‘''owrver, without infermation on the

competitive factors which might influence chans - in rates. it is diuficult 1o judge what

changes are likely to be realistic. Interesting it. ~~ « . may still be derived by changing the
overall freight rates of each supplier and anaiy. offects on the mode!. Canadian freight

rates were increased by multiples of 10 per ¢ to S0 per cent. The optimal solution did

not change unti! rates were increased by aln:ns: ' per cent. At this point Canada began losing
market share in the Soviet market to the 7. wan Community and when rates were increascd
to 40 per cent, Canada lost the entire Huviet market. At a 40 per cent level of change the
United States began shipping flour to the Middle East / North Africa to fill the chasm left by
the European Community shift to supply the Soviet market (Appendix Tables 3 and 4).

The results of the model were much more sensitive to changes in American freight
rates. At an approximate 15 per cent increase in rates, the United States began losing martket
share to the Eutopean Community in the West African market (Appendix Table 5). However
only a five per cent decrease in costs began shifting the optima! aliocation (Appendix Table
6). The United States gained market share at the expense of the European Community in
North Africa / Middle East, and South Asia. With a 40 per cent decrease in costs, Canada
takes over the Furopean market from the United States {Appendix Table 7). Some of
Canada's shipments to the Soviet Union are replaced by shipments from the European
Community. The United States takes more of the Middic East / North African market from
the European Community.

When European Community transpoTtation rates are increased oy only 1wo per cent,
the optimal solution begins to change. At the 10 per cent ievel the European Community loses
tke South Asia market and loses market share in the Middle East / North African, and East
Africa (Appendix Table 8). The European Community gains market share in the Scviet Union
at the expense of Canada, but Canada begins shipping to China. Australian production is

diverted to East Africa, at the expense of the European Community.
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A cost decrease on European Community routes begins to affect the market at the 12 per cent
level. The United States benefits in terms of 1otal volume shipped. Canaca is affected by a
shift in shipments to Europe instead of the Soviet Union (Appendix Table 9). At greater than
20 per cent cost decreases, however, Canadian markets are not affected (Appendix Table 10).
Instead, Australia begins shipping to South East Asia, formerly an American market, and
loses the East African market. Australian shipping prices must increase by 25 per cent to
begin influencing the optimal trade pattern. At between 30 and 50 per ccnt increases in rates,
Australia loses the East African market to the European Community (Appendix Table 11).
Rate decreases on Australian routes simply shift Australian trade, first away from East Africa
and then away from China and inio South Asia (Appendix Tables 12 and 13). Canada gains
the Chinese market as Australian flour is diverted to South Asia.

In summary, tota! shipments by Australia are very insensitive 1o changes in the rates
of the suppliers. Increases in Australian rates must be quite high to decrease Australian
shipments, but reiatively smail decreases in Australian rates quickly shift Australian market..
Canadian shipments are also influenced relatively little by changes in various rates, although
the Soviet market is the most sensitive. Under certain scenarios the Chinese and European
markets become open to Canada. The United States and the European Community routes are
the most sensitive to change. Not only Jdo small increases in each others’ rates cause a

corresponding loss in total volume shipped, the rate changes cause cousiderable shifts in the

patterns of trade.?®

26Gince transportation costs are only one aspect of the total cost of a product, this
may also explain why the Americans and Europeans ars so commitied to an
agricultural subsidy war — their natural markets tend to overlap.
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