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Foreword

Internationaltrade ingrains and oilseeds is an issue of major importéate to the
economies othe U.Sand Canada. An important determinant in internativaee flows and
competitiveness is the grain transportation system and related infrastructure. The international grain
trade and the related transportation systems are changing rapidly. These changes derive from changes
in the economic situations of trading partners, alterations to agricuitads,and transportation
policy, and shifts irthe structure of markets fgrain and grairtransportation. Understanding
international competitiveness and future developments in agricultural trade requires an assimilation
of these interrelated topics.

This topic has been a research area of the Regional Research Committee on Agricultural and
Rural Transportation Systems, NCR-13i@¢ce its inception in 1993. NCR-179 has as its objectives
the review and identification of research aadapriorities in agricultural transportation, and the
exchange of research and information in the®as. This proceedingseports the results of a
symposium convened by NCR-179 on October 6 and 7th, 188&meapolis, Minnesota to address
issues of agricultural transportation and trade.

The papers examine a variety of issues impacting the demand for transportation services for

the movement of farm commodities in the U.S. and Canada, both domestically and internationally.



CHANGES IN GRAIN HANDLING AND TRANSPORTATION: A CANADIAN PERSPECTIVE
by Art G. Wilsori
Introduction

At the outset vould like tothankyou for the opportunity to outline some of the recent changes in the grain
handling and transportation system in Candiecent rhetoric from some American politicians suggests that
they arenot fully aware of the operation of the Canadian system or is it that the elections are coming up? We
have the same problem with our politicians.

Jerry Fruin asked John Heads, Director of the Institute, to address you today. Unfortunately, John is in Eastern
Canada on a project with respect to the St. Lawrence Seaway. He asked me to substitute for him. As you know
substitutes tend to be an unknown quantity, particularly those who have officially withdrawn from the game yet
endeavour to keep track of the score. Even keeping track of the score can be a full-time activity with all the
changes occurring in the rules of the game in Canada.

Historically, the Canadian and American systems have diverged with respect to the degree of regulation imposed.
The American tradition has been to emphasize freedom to compete whereas the Canadian position has been one
of regulation designed to accomplish a degree of equity in the eyes of the producer. It is now recognized that much
of this regulation has been self-defeating and is becoming increasingly burdensome given the opening up of world
markets by trade agreements. It is the changes occurring in the system to which | wish refer to today. The thrust
of these is to make the entire system more efficient, and competitive. Indeed, it can be said that more changes
have been wrought during recent months than have occurred during previous decades.

Canada Transportation Act

Foremost amongst these changes has been the repeal of the WestefnaBsaiortation ACCWGTA) on

August 1,1995. Regulation with respect to theansport of grain i:miow contained ithe new Canada
Transportation Act In lieu of the subsidy provided to the railways on the movement of grain, about $560 million

in 1994/95, the federal government is providing a direct, one time acreage payment to producers totalling $1.2
billion with an additiona$300million provided to ease the pain of adjustment over a tleaeperiod. The

acreage payment is being made to landlordeffset the attendant reduction in land values, though an
accommodation is required with their tenants. The adjustment payment is being made over three years. Part is
being used to offset the change in the pooling of Canadian Wheat Board (CWB) grains based on delivery to the
export posts o¥/ancouver/Thunder Bay to Vancouver/Lov@&rLawrence to more closely reflgabints of
equivalent prices on export. The remainder of the adjustment payment will be dispersed for such purposes as
road upgrading and assistance to the alfalfa pelleting industry.

The change to full cosates to shippers for teovement of grain maybe expected to have several long-run
effects. Among these, are increased trucking of grain; a reorientation of resource use with higher value crops
being produced in the areas having the greatest increase in freight rates; increased livestock

"Art G. Wilson is a consultant. He was Director, Transport Institute, University of Manitoba.



production, both in ranching and feedamjerprises; increase in value-added processing; and modificationof the
grain handling system. The operations of the Canadian Wheat\Bidaaitbo be affected. ThewCanada
Transportation Adhas many features which are designed to increase the competitiveness in the transport of grain
and/or other products. Only 20 days noticedglired of a change in freight rates; joint tariffs may be requested

by shippers and confidential contracts entered into. Competitive line rates are to be made available to shippers
on reguest, these rates being established by formula, final offer arbitration. In addition, the common use of track
will be encouraged when this may improve the efficiency and effectiveness of rail transport.

Two additional features of the Aate of specific interest to grain shippers in Western Canada. These are the
provision for rail line abandonment and determinatiaih@frate for grain. The abandonment procedure is much

less complex than previously. Each railway is to publish a plan which indicates over a 3 year period whether it
intends to sell, lease, transfer or discontinue operation of a particular line. If so, the line is to be advertised with
potential purchasers having 60 daysrtake offers, with five additional months being allowed to reach an
agreement with the railway. If no private sale is made, the line is made available to the federal, provincial and
municipal governments at thet salvage value for a maximum of 45 days. If no agreement is forthcoming, the
line may beabandoned; the maximum period from advertising to abandonment being approxémhtely
months. Furthermore, over a limited period the federal cabinet can order the abandonment of a grain dependent
branchline.

Rates on grain are established by formula. The base maximum rate scale is that which applies during the current
1995-96 crop gar as calculated under the WGt without the appropriate inflationary adjustment. The
maximum rate scale refers to the scale of rates per tonne which may be charged for the movement of grain over
specified ranges of distance. The maximum rate scale will be adjusted in subsequent crop years by a multiplier
based on a cost index formula taking into account the miles of branehiicte have been discontinued. It

should be noted thaeparate chargesn be imposed for demurrage and storage of loaded carsedih

available for dispatch, all factors designed to improve efficiency. A complete review of the grain related features
of the Actis to be conducted h999,with particular attention given to their effect on #fiiciency of grain

handling and transportation and on the sharing of the efficiency gains between shippers and the railways.

The maximum rate scale is distance related. Consequently, the previous parity between the cost of shipments
from Calgary and Edmonton to Vancouver has been removed; the rate from Edmonton now exceeding that from
Calgary by$3.03per tonne. At the same time, rate parity for shipments from Edmonton to Vancouver and
Edmonton to Prince Rupert has been eliminated, the later routelBdingles longer than the former. This
destroys parity between the tworts, althouglvolume discounts by CNorth America, absorption of $1.00

of the additional cost by the CWB and a lowered handling tariff by the Prince Rupert terminal have effectively
restored parity of the two ports basis Edmonton shipments. This situation has some potential for influencing the
movement of Canadian grains over U.S. lines and vice versa due to the relatively lower rate charged from Calgary
to Vancouvepver the CP rail line. It is worthy of note that where a delivery point is serviced by both railways

the same rate is charged.

Since the maximum rate scale applies to both the main lines and the grain dependent branchlines, little incentive
is offered producers to shift their deliveries from highly inefficient lines to other lines. Total railway revenues
would also bereduced by abandonment of these lines. However, abandonment is expected to proceed at a
relatively brisk pace in the future given the desire of the railways to improve their operational efficiency and by
the actions of elevator companies in locating theivhigh throughput elevators on linesich carry darge

volume of taffic. The latterwill be influenced by thanit train car block discounts available. CN North
American has expressed an interest in achieving short line efficiency on some lines by negotiating reduced wage
rates and more flexible work rules with unions. As a matter of interest, existing shies have had their

present structure of returns guaranteed to 1999.



Allocation of Rail Cars for Grain

Rail cars continue to be allocated by Gein Transportation Office, government body. Givethat the
government hasxpressed the desire to have this function performed by someone else and the reluctance of the
trade to take responsibility, this function is expected to revert to the railways. While yet to be announced, the
15,000 railway cars owned by the federal and the respective progin@aiments are expected to be transferred

to the railways for a nominal price. No change is foreseen fdr,@0€ carowned or leased by the CWB as

these could be used as a bargaining tool. While prralbave expressed some interest in ownership of the cars,
such ownership could detract from the efficiency of use, particularly if the railways become responsible for car
allocation. Any additional cost imposed for these cars would have the effect of raising the maximum rate scale
since their use is effectively at zero cost to the railways.

Freight Adjustment Factors

Over time the markets for Canadian grain have changed. While formerly prices received for export wheat were
equated at Vancouver and Thunder Bay, thesaaveapproximately equal at Vancouver and Ltoever St.

Lawrence ports. In addition, there is now a significant flow of malting barley and milling wheat into the United
States. This has resulted in the CWB imposing freight adjustment factors which take into account the flow of
grain and the prices received for wheat, durum, maltinfesatlbarley upon export. These factors are combined

with the freightrates to ThundeBay or Vancouver, the lesser rate being deducted from the producer's return.
Over the next three years the additional cost of moving wheat down the lakes is being reduced by the $300 million
adjustment payment.

Sale of CN North America

The federal transport minister, the Hon. Doug Young, has announced thivdne assets of government owned

CN North America are to be offered for sale and sold this fall. The attractiveness afseishto potential

buyers remains in doubt. Furthermore, the restrictions imposed, limited maximum shares of individual ownership
(15 percent) and the location of the head office (Montreal) do not help salability of the eiemathough a
significant portion of the debt has been written off. The railway is replete with uneconomic lines continued for
political purposes and a large number of high cost lines in relation to traffic branch lines. Users of the railway
want it to become more competitive even thosighificant progress to thahd has been made during recent

years. Profitability has been impaired by losses in EaSterada where much of the potential traffic has shifted

to trucks. It is doubtful if the sale will be accomplished on the announced terms. Saskatchewan Wheat Pool has
expressed an interest on the basis of maintenance of rail competition. However, the cooperative is how having
second thoughts.

Competitive Position of U.S. Routes

With shippers paying full-cost grain ratiedlowing the demise of th&/GTA, the competitive position of
alternative routes to export has been altered. Research done at the Transport Institute last year established that
use of U.S. routes to export was dependent upon prevailing exchange rates, relaxation of institutional constraints
on the movement of grain, as well as upon the extra distances of haul associated with these routes. In addition,
Canadian rates for hauling grain o200 miles have fallen as the maximum rate scale hasreeeered

consistent on an incremental mileage basis. NonetHelet®pse producers located near the border, U.S. routes
continue to be of interest. The competitiveness of the U.S. system would be significantly increased if Burlington
Northern were to loweits grain rates in North Dakota and Montana toatherage U.S. rates on grain as
determined by analysis of the Waybill Sample. Even at the rates in effect in 1994, the cost of exporting canola
from Winnipeg through the Gulf was nominally more attractive than through Canadian ports.



Trade

Trade is an issue iwhich Canadian grain producers have a vital interest. V@MET and NAFTA call for
liberalized trade, controversy has arisen ovewntheme of grainexports to the U.S. With the truce period
terminating last month, the border is theoretically free again but in practice a cloud remains over future trade in
grain. The continuing stream of rhetoric we hear from cross border senators and representatives leads us to
surmise they believe in trade beingree-waystreet. The difference in agricultuplicy between our two
countries lies at the heart of the issue. The Canada-United States Joint Commission on Grain dealt with some
of the irritants in attempting tallay controversy and ensure equitable and liberalized trade. The
recommendations in their preliminary repastich areparticularly pertinent to our grain handling and
transportation system, are as follows:

1. Both countries eliminate discretionary pricing practices, specifically,
a.the United States eliminate or significantly reduce and ultimately eliminate its export subsidy
programs.
b.the CWB be placed at risk of profit or loss in the market place or conduct itself in an equivalent
manner.
2. Domestic agriculture policies for the cereal sector be modifightovetrade distorting effects with
relative levels oBupport not sémbalanced between the two countries as to create signifiedet
distortion.
3. Grain inspection authorities in both countries standardize their methods and develop a common basis

for measurement.

Protein be determined on a dry matter basis and its value established in the market place.

Both countries offer to sell on the basis of specification.

Both countries pursue the long-term goal of providing reciprocal access to the other's grain
infrastructure.

o0k

Essentially, the Commission proposes that a similar trade and marketing environment prevail in Canada and the
U.S. Bilateral trade would then reflect comparative advantage and not be predicated upon inconsistent trade and
marketing policies. Under such a situation, Canadian expaseazfl products could settle at less than 3 million
tonnes annually while offsetting U.S. exports to Canada could be significant.

Canadian Wheat Board (CWB)

The recommendatiowith respect to the CWB needs some background. The CWB is responsible for the
marketing of Board grains, that is, wheat and barley for export and for domestic human consumption. The future
activities of the CWB are a matter of considerable debate, indeed the entire western grain marketing system will
be studied by the Western Grain Marketing Panel formed by Agriculture Minister Ralph Goodale in July of this
year.

Maijor attributes of the CWB include:

1. Operations are carried on in the provinces of Manitoba, Saskatchewan, AlbertaReatthRiver
Block of British Columbia.
2. Sales are conducted from a single desk. In other words, theaC#/Bs a monopolist in the sale of

wheat and barley for export and domestic human consumption. By such action discrimination between
markets may be practiced.

3. Returns from sales are pooled by grain and grade with initial, interim, and final payments being made
to producers.



4, Financial backing is provided by the Federal Government since the CWB is a crown corporation. This
financial backing assists in the financing of sales and the covering of losses and also lowers borrowing
costs. The Board may be asked to carry out government policy.

5. Operations are conducted in the interest of producers. Thec@Wi successful only if the confidence
of producers is maintained.

The benefits which occur to producers from the CWB may be summarized as follows:

1. Single desk selling allows the CWB to capture the price premiums available in some markets.

2. The volume marketed enables the spreading of overhead costs and the hiring of professional analysts to
provide market information equal or superior to that available to competitors.

3. Risk is reduced through price pooling, initial payments being guaranteed by the federal government
which is also responsible for any losses arising from credit sales.

4, The expenses of the CWB are said to be offset by the relatively lower borrowing costs arising from the
government guarantees as compared to the costs experienced by others in the trade.

5. Actual trade information is provided along with regular pool return outlook.

6. New markets are developed to increase potential sales volumes.

The CWB in the current marketing environment may be said to be operating in an analogous manner to the USDA
and exporters under the EEP iitimg to different markets. With respect to the lack of transparency in pricing,
sales prices remain undisclosed by the CWB as do those of other international grain firms. There is no doubt
such firms are aware of the CWB sales prices since they are often involved in the transaction process.

Producers have expressed concerns regarding the efficiency and fairness of certain CWB practices and its ability
to exploit niche markets. The CWB has responded with assistance in designing varieties for particular markets
by modifying thepayment system for protein to reflect more closely differences in the value of the grain,
introdudion of a contract delivery systewhich expedites movement toward "dirddts" at the ports, and
electronic producer accountinghe CWB remains under pressure from some producers to publish more timely
pool return outlooks, to shorten the period kemthe initial and final payment for the grain, to provide forward
pricing options, to engage in market arbitrage, to create a capital base which will allow operation without the need
for govermment involvement, to purchase grain stored on the farm and to make storage and incentive payments
on the grain contracted. The CWB is now the defendant in a producer action in the Federal court, the contending
producers holding that the regulatory functions of the CWB should be divorced from the marketing function and
removed from its jurisdiction.

Impact of Quality Control in Canadian Grain upon Transport Requirements

Canadian requirements for cleaning, grading and inspection of grain have a considerable effect on the movement
of grain for export.Indeed thesact as constraints anovement through the United States. U.S. grain is not
subject to the same degree of cleaning, nor do U.S. terminals have equivalent cleaning facilities, as those in
Canadian terminals.

If Canadian grain moves to export through U.S. transportatites, special arrangements have to be made with

the Canadian Grain Commission with respect to segregation, cleaning and inspection procedures. The Canadian
guality requirements complicate the use of U.S. channels to export. Nevertheless, this situation may change in
the future as recommended by the Joint Commission. Indeed, the Joint Commission recommended that grading
and inspection procedures in Canada and the Ur8able more compatible. Other related recommendations

were reciprocal inspection systems, inspection on a cost recovery basis, sampling procedures negotiated between



buyers and sellers, and that registered and nonregistered U.S. and Canadian varieties be handled and transported
by the Canadian system in a manner which ensure varietal integrity.

The Canadian grading system tends to emphasize quality, uniqueness and cleanliness in wheat, brewing quality
in malting barley, and oil quality and content in oil seeds. These factors have a significant impact on the demand
for Canadian grain in the domestic and international markets. Quality in wheat is of greatest importance in
markets not receivingxport subsidies or other forms of assistamoie those markets understate trading

system are less likely to be sensitive to quality and more sensitive to price.

One of the quality attributes of wheat is cleanliness for which Canada is notable. While this factor has a positive
effect on sales of Canadian wheat, the net benefit remains a moot point, with U.S. research implying that a higher
cleanliness standasdould entail a netost in terms of all sales of U.S. wheat. Quality in grain has been
intensively studied and the measurement of quality subject to intensive review, particularly in Canada. Grading
may be considered a first step in the measurement of quality, this being the segregation of heterogenous material
into a series of gradeeghich reflectquality characteristics of significance to users. The primary objective of
grading is to obtain the maximum net returns from the mafikes isonly achieved whethe user is able to
communicate with the producer or seller as to the quality of gitaith is consideredhost desirable for a
particular purpose as evidenced by the selection process and the offering price.

Canada maintains a rigid system of varietal control, particularly for the different classes ofwhiuat,
emphasize quality maintenance to a particular standard, for example, protein quality, with this made possible by
field and end-use testing, industry recommendations and official registration. Control of quality within classes
is maintained by the requirement for the visual distinguishability of varieties. This is substantially different from
the system in the United Statedere intrinsic quality only becomesapparent through direct scientific
measurement. As a result of the farm program, U.S. plant breeders tend to emphasize yield rather than quality
in the development of varieties.

During recent years, an attempt Haeen made fo€anada to tailomore closely to the needs of individual
markets when developing varieties. While this has the potential of enhancing the aggregate value of Canadian
grain upon sale, determination of the net benefit requires that the cost of such product differentiation in the
production,handling and transportation processes be taken in to account. The uniqueness of Canadian grain
requires that it be segregated fréike grain from other sources during handling &mashsportation. This
becomes an institutional restraint to using the U.S. handling and transportation system for exporting Canadian
grain. As such, it tends to encourage the use of the domestic handlingrapdrtation system, ultimately
promoting use of Canadian ports at the Pacific Coast.

The change in transportation costs experienced by shippers as a result of the demise of the WGTA has a major
impact on the relative competitiveness to users of the U.S. and Canadian handling and transportation systems.
Joint access teach country's system could be advantageous to Canada, but this is by ho means assured in the
absence of cost reduction. Nonetheless, rail competition between the two countries will be encouraged as well
as between their handling systems.

Change in the Economics of Cleaning

The cleanliness standard for Canadian grain is currently maintained by the removal of dockage at the terminal
elevators, the standard for milling wheat being venjicést. The return to the terminal elevator from cleaning,

in addition to the cleaning tariff, is dependent upon the cost of the raw material (free at the point of origin), the
freight rate from origin, and the cost of cleaningich ispartly a function ofolume and the markédr the

dockage removed. With the advent of full-cost freigites, the cost of thaw material to the terminal has



increased. This hasduced the net return received from dockage thereby changing the economics of cleaning
at the terminals.

A different situation exists on the prairies. Ttigh throughput primary elevatarhich replaces numerous

smaller elevators as the handling system rationalizes can be made capable of cleaning to export standard. At the
same time the volume handled can make the cleaning function economical. The expansion of livestock feeding
on the prairies, encouraged by lower feed costs with the end of the WGTA, will also provide a ready market for
dockage locally. The relative economics of the cleaning function, therefore, shifts from the terminal elevator to
the high throughput primary eléea on the prairies. This can be expected to have an impact on the handling of
grain at terminal elevators, particularly those at the Pacific Coast, these elevators essentially becoming transfer
elevators. Elimination or reduction of the cleaning operation at the ports makes feasible the construction of new
transfer facilities, while at the same time increasing the attractiveness of use of existing U.S. transfer facilities,
particularly those on the Pacific Coast.

St. Lawrence Seaway

The growth of markets for Canadian grain on the Pacific Rim has had a major impact on the east/west flow of
grain from the prairies. This has been accelerated by reductions in ocean freight rates and presently by the shift
in the CBW pooling point from Thunder Bay to the Lowet8tvrence. Previously, any additional costs arising

from use of the eastern routesre absorbed by the respective annual CWB podlsewever, thecost of
movementdown the lakes isow factored into the aggregate cost of the eastern route; this is to be fully
experienced by the 1998/99 crop years.

The decline in graitraffic has had a dramatic effect on use of thé&trence Seaway. The Seaway on the
Canadian side is dependent upon taienue. While revenue exceedgerating costs i1994-95,annual

losses have been the norm. These losses have been in addition to capital and major maintenance costs and those
related to the services of the Coast Guard. It has been recommended that operation of the Seaway be transferred
to a private corporation, though such a change is by no means assured.

Due to revenue derived from the tolls, it is highly unlikely that tolls will be discontinued on the Canadian portion
of the Seaway, notwithstanding the St. Lawrence Seaway Corporation proposal to discontinue tolls.

The impact of the change in direction of the grain flow is illustrated by the number of lake vessels involved in
grain movement. While formerly the number excedéfkedhis hadveen reduced tabout 25. Thoswith a

vested interested in the Seaway route atempting to regain traffic by reducimgsts such amay be
accomplished by formation of a shipping consortium.

Conclusion

| note that one of the representatives of Burlington Northern has stated that the Canadian system is in a state of
flux. No doubt this view arises from a group of Saskatchewan producers attempting to negotiate a unit rate "to
tweak the nose of the Canadian system." The thrust of the changes occurring is to render the system consistent
with world trade requirements and make it more competifRrévatization is being encouraged in an era of
restricted government budgets. The expectatitraisthe policies of the U.S. afnada will become more
consistent and current trade irritants a thing of the past. The two systems will then become complementary and
provide mutual benefits.



SOME THOUGHTS ON U.S. RAIL AND BARGE TRANSPORT, 1995-1996

by Allen A. Housh

Last week, | made a trip to southeastern Minnesota for the last weekend of trout fishing followed by a visit to a
farm lown in Howard County, lowa. | spent an afternoon talking with my tenant as Friday's rain delayed corn
harvest. It was a fascinating visit and | learned about the dramatic changgasing on in rural America. |
mentionthis experience because | think it gives me some insight into how farmers are thinking and acting and
how it may affect transportation in the future.

Farmers are selling grain--high prices for corn and soybeans are cleaning out the storage bins and new crop is
pretty well sold even before harvest. This is quite a change from historic patterns where grain prices were at or
below loan level abharvest time. What is going on? Why are we experiencing such a dramatic increase in the
demand for U.S. agricultural commodities? Most important for today's agenda, what does it mean for U.S. rail
and barge transportation in 1995-967?

My tenant has sold 40 bushels/acre of new crop soybeans on a scale up from $5.75 to $6.00. He has sold about
half of his new crop corn on scale up from $2.30 to $2.50. The long-term outlook for prices of both soybeans
and corn is bullish with a potential of $7.00 and even $8.00 possible for soybeans and $3.00 possible for corn.
Significant demand rationing is necessary for this year's smaller crop.

As we looktoward spring, it ishighly unlikely that an annual set-asidéll be in placefor the1996 crop.
Acreage planted to corn should total oven@ilion acres, with a trend yield of 126 bushels/acre production, for
9.4 billion bushels is projected for next fall's harvest. While thaldame a 1.5 billion bushel increase over 1994
production, it would be only 200 million bushels larger than expected 1996-97 use.

What a difference a year makes. A year ago, U.S. corn exports were limping along just above 100 million bushels
per month as China and South Africa were exporting 50 million bushels/amoh#ts South Korea was importing

20 million bushels/month of feed wheat. The curexptort situation is much different. The United States is
exporting 200 million bushels of corn each month. China and South Africa are no longer exporting corn--they
are nowimporting it. South Korea is no longer importing feed wheat as tight world wheat fundamentals have
curbed the wheat export subsidies that made it possible for wheat to compete with corn as a feed grain. Ethanol
productiongrew by 17 percent during tipastyear. In summanhoth export and domestitemand for corn
increased significantly causing transportation costs to escalate.

During myyears at Cargill, we always saidiat transportation was the largesmmodity Cargill traded.
Fluctuations in transportation prices created opportunities in lease car rates, and changes in barge, rail and freight
rates had significant impacts on corporate earnings. The action of the barge freight market

“Allen A. Housh is a principal of Housh and Associates. He previously was Vice President of Transportation of Cargill, Inc.



during the pasyear is a graphitlustration of the impact of increased demand for grain on the barge freight
market.

Figure 1 reflects the 3-year, 5-year, and 10-year average freight market from St. Louis to the Gulf of Mexico for
export as a percent of th@75 tariff. Thischart illustrates the seasonal nature of the barge markets with the
highs occurring from the harvest period in September through November and the lows during the spring planting
season when the farmers are in the field. Thenegd the barge market in 1995, reflecting rates twice as high

as the long-term average the past 10 years. My earlier discussion of the increased demand explains the high
rates. However, the huge crop of corn and soylpradsiced in 1994 built the foundation for increased demand

by pricing the supply competitively in the world market.

Rail rates experienced significant inflation in 1995 as the demand for rail cars set new records. For example, in
Figure 2, we see carloadings of grain for the week of Sept. 16 totaled 31,879 cars--an increase of 26.5 percent
from the correspondingeek in 1994. This year, carloadings have been driven by the export market with grain
inspections totaling 3.12 billion bushels through the week of Sept. 14 compared to 2.06 billion bushels for the
comparable period i994. A 50 percent increase in grain exports can drive a 100 percent increase in the barge
market. However, the rail rate increase has not been nearly as responsive.

As we look ahead to crop yek#95-96, we are projecting some significant changes in fundamentals. Total U.S.
production of grain and soybeans is anticipated to fall 17 percent to 13.4 billion bushels. The region with the
greatest decline in production is the upper Mississippi Rigem 1.1 billion bushels to 3.6 billion bushels. The
reduction in production will result in extremely tight ending stocks in 1996 for corn and wheat.

Meanwhile, najor export sales for the current and next marksteay remairstrong with 26million tons
currently on the books as compared vitih5million tons lastyear. U.Sexports of grain and soybeans are
projected to increase 3 percent duringtB85-96marketing year despite higher prices due to the tight world
supplies of wheat and coarse grains. These projections result in the demand for rail-car loAg88%9@
about the same as 1994-95 with long-haul barge movements expanding by 1 million tons.

As we look to the turn of the century, there is reason to be optimligiitt thedemand for rail antbarge
transportation ashewn in Figure 3. lrcontrast to the first half of tHE990swhen worldgrain and oilseed
volumes &rank, the last half of th@0swill include expanding trade. Thisill be beneficial taproduction
agriculture in the United Statedereexport markets aneeeded tsupport utilization of existing capacities.
Supply/demand fundamentals outside the U.S. during the3reyears are expected to warrant nearly full
utilization of available U.S. cropland. Thidll make watching the development of th@95farm bill a very
interesting experience.

It is particularly interesting that as we approach the last half of the 1990s, with expanding demand for all modes
of transportation, we are experiencing unprecedented rationalization of both barge and rail systems. The
Burlington Northern-Santa Fe are well on their way to consolidating staff with a recent announcement that some
800 clerical functions performed in Minneapolis and St. Paul will be handled in Topeka.

Meanwhile, the Union Pacific is busy laying out marketing strategies for handling the huge volume of corn that
is originated on the CNW in lowa asduthern Minnesota. While the Southern Pacific is not very significant

in grain origination, the addition of service to customers on the West Coast greatly enhances the power of the UP.
Just this week, the Norfolk Southern anmasha voluntary retirement program for employees over 55. Norfolk
Southern is preparing for a potential merger with Conrail in the next year. If actiongpakthear are an
indication of the future, that seems a definite possibility.



What does all this rationalizationean to theshipping community? CHANGE. The smsiflipperwill be
forgotten. The barge shippeill haveless leverage in their negotiations. Railroads will prosper by reducing
costs and enhancing revenues.

Many of the same activities have occurred in the barge industry with Continental Grain recently selling its assets
to ACBL, which is owned by CSX Corporation. The barge industry which has experienced many years of poor
earnings isiowreaping hugeeturns for its patience. Assets have appreciated significantly and it was a good
time for Continental to "cash out."

Summary

In May of thisyear,participants in the 10-year Conversation Reserve Prograidiifay acreswvere given an
opportunity for an early out. After having my Minnesota farm in the program for eight years, | decided to get
back to farming. It is clear that more idled acriidoe coming backrito production to meet the growing demand

for oilseeds and grain for the next five years. This is a positive development for all modes of transportation and
for investors interested in investing in transportation companies. Those of us who are interested in the changes
taking place in the transportation environment will have many opportunities to explain this unique situation.
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_ Figure 2. WEEKLY GRAIN RAIL CARLOADINGS
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OCEAN FREIGHT

by Tom Medd

Ocean freight on grain cargoes affects the value that U.S. producers obtain for their products since anywhere from 30 percent to !
of their prodution is sold for export and subsequemtigved via ocean goingessels. At the same time, ocean freigitnarket
direction, and how that market is determined is often misunderstood by some in the grain industry.

There are some unique factors that affect the provision of ocean freight services.

1.

Note:

Vessels are in effect moving plant and equipment. As such they can be moved to the market that provides the best
investment. To determine the rate of return on a vessel calculations are run on a daily or per diem basis.

Cost breakdown on a 50,000 ton Panamax vessel is as follows:

a.

Incurred fixed costs are about $2,000 per day whether the vessel works or lays up:

1) Interest and finance: based on vessel cost of aboutidR2 for a vessel 12/13 years old and $24 million new
2) Lay up costs if taken out of service (minimum maintenance/security).

The variable costs, about $4,000 to $4,500 per day, are comprised of:

1) Maintenance and repair

2) Crew costs which vary with nationality

3) Operating insurance

Voyage costs run about $8,000 per day and consist of:

1) Fuel: daily usage 3®ns offuel oil/2tons of diesel. Bunkduel at$100per ton and diesel at $300 per ton

equals fuel cost per day of about $3,900 per day.
2) Port costs: line handlers, tugs, vessel agency fees, ships stores, local and discharge ports.

Port costs vary with each port. At present a four day load in New Orleans is about $65,000. A four day discharge
on the same vessel will cost about $150,000.

The basis for the above information for the daily cost of operating a 50/52,000 Long Ton Panama size vessel is about $14,00

"Tom Medd is Assistant Vice President of Marketing of Harvest States Cooperative.

12



The reason that vessel costs and internal rates of return are based on daily calculation is that each voyage, including time spe
and discharging, is different. Daily calculation, used as a common denominator, allows logical assessments of freight rates to b
corresponding to the voyage in question and the total number of days it will take to complete the voyage.

The freight rate is composed of the days required to complete the voyage chareertidie® market values divideg tons shipped.

As an example, comparing a 50,000 ton cargo from the U.S. Gulf to Europe and from the U.S. Gulf to Japan, we would use the
rough figures:

Assume sailing time:

Europe 16 days at 310 knots per day/16 days in ballast back
Japan 30 days/30 days in ballast back

Per diem value of $14,000 per day

Panama Canal cost $85,000

Four day load/four day discharge

Port costs load/four days $65,000

Port costs Europe/four days $95,000

Port costs Japan/four days $150,000

U.S. Gulf Europe calculation:
32 days x $12,000 per day $448,000
Four days load 65,000
Four days discharge _85,000
Total $598,000
Divided by 50,000 tons equals $11.96 per Long Ton
U.S. Gulf Japan calculation:
60 days x $14,000 per day $840,000
Four days load 65,000

Four days discharge 150,000
Panama charges 85,000

Total $1,140,000

Divided by 50,000 tons equals $22.80 per Long Ton
While the rate to Japan is $22.80 per ton and the rate to Europe is $11.96 per ton, the return to the vessel is equal in both ca
The above calculations are a simplistic analysisoaf freight is calculated. There are numerous variables thataertakes into
consideration such as: a) shipping to areas during monsoon weather. Any rain time is for the account of the ship owner not tl
so an owner will budget foraertain amount of rain time depending on the time of the year, b) the owner may consider the value ¢

hauls from a destination to the load port as opposed to ballasting back with water in holds, 3) the cost of bunker fuel in various
the world also affect freight rates.
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Grain freight is a relatively small part of the ocean freight world. Coal, steel, fertilizer, ore and merchandise comprise about 92
of world shipping cargoesith grain comprising onlpbout 8 to 10 percent @forld shipping. As such, graimates arenmore or less
dictated by other cargoes although grain rates do tend to have more wblatilitgajor bulk cargoes and that situation can affect the pri
of grain to producers and consumers throughout the world.

Glossary of Ocean Freight

Charter and Charter Party: contract of affreightrhetween a vessel owner (or disponent owner) and a charterer (shipper). The cl
party is the contract for the freight.

Disponent owner: simplistically a buyer of freight from an owner who then recharters the vessel to a shipper.
Three general types of vessel charters:

Long term time charter: vessel bookingwhich an oceaffreight company charters a vessel for months or yeashipohis own
commaodities or to resell freight to other shippers while operating the ship for a series of voyages.

Voyage time charter: vessel booking fapecific voyage whereby the charter books the vessel on a dollars per day rate and esse
operates the vessel with his own operations department, hopefully creating per ton rates cheaper than he could book on a voya

Voyage or trip charter: vessel booking for a specific voyage from origin to destination at a dollars per ton rate with specified |
discharge times allowed within the charter party.
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CANADIAN RAIL SUBSIDIES AND CONTINENTAL BARLEY FLOWS:
A SPATIAL ANALYSIS

by D. Demcey Johnson
and William W. Wilsori

ABSTRACT

Rail subsidies provided under the Western Grain Transportation Act (WGTA) have been controversial within Canada and an
issue in recent trade disputes with the Unite@tates. A detailed spatial equilibrium model of the North American barley market
is used toassesshe effects of WGTA subsidies. Simulation results indicate that elimination of these subsidies would induce :
larger flow of barley from Canada to the United States.

I. INTRODUCTION

Under the Western Grain Transportation Act (WGTA), the Canadianr®oeet pays railroads part of the cost of grain shipments fro
interior points to/ancouver (forexport) and Thunder Bay. For budgetary reasons this has been a subject of longstanding cont
in Canadd. Change in this rate structure could have important implications for spatial flows within the North American barley
U.S. barley production is concentrated in Northextes, contiguous to Canadian growing regions. The U.S. transportation and han
system is accessible to a significant portion of Canadian barley production--a fact that must be taken into account when consi
impacts of Canadian rail subsidies. Inthe 1993/94 marketing year, substantial quantities of Canadian barley moved across the
truck for transshipping via U.S. elevators and railroads to U.S. destinations. From a Canadian perspective, these "prairie-border:
flows represent an important logistical alternative, particularly in view of the higher cost of grain handling at Canadian elevator

This paper presents results from a detailed spatial equililbniodel of theNorth American barley market. The analysis focuses c
Canadian rail subsidies. In particular, we use model simulations to assess effects of removing these subsidies on North Americ
trade flows. Results hinge on existence of alternative logistical channels for movement of Canadian barley into the U.S. marketin
and arbitrage pressures in border regions.

The next section provides additional background on barley transportation and logistics, and on the competitive pressures (aris
from U.S. trade and agricultural policies) that have induced increased sales of Canadian barley into the United States. The spe
is outlined in the third section, and simulation results are presented in the fourth section. Toenphpks with a summary and
discussion of implications.

"Reprinted by permission of the publisher§oé Logistics and Transportation Review.

" Professor D. Demcey Johnson is Assistant Professor and William W. Wilson is Professor in the Department of Agricultural Economics, North Dakota State
University, Fargo.
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II. BACKGROUND 2

Canadian shippers pay onlypartion of total rail costs fomovements covered by tNéGTA,; the balance is paidirectly by the
Government to the railroads. Subsidy levels are adjusted annually, and a cap applies to total subsidy outlays. Subsidized rat
all rail movements of barley and malt from the Prairies to Vancouver (for offshore expditijusmter Bay. Exports to the western Unitec
States do not qualify for subsidized ratesyever, theates do apply for shipments through Thunder Bay to the Midwest and eas
United States.

Proposals have been made to change this subsidy regime. At issue is the method of payment (MOP) for the Crow's Nest sub:t
a 4-year period, the subsidy would be converted into direct producer payMidintg and Baking NewsJuly 6, 1993, p. 45). While
it is notyet known hovthis change in thOP would beadministered, the effect would be to raise direct shipping costs for Canac
shippers.

Figures 1 and 2 show components of baagsportation and handling costs for selected origins and destinations used in this ¢
The Government's share of the shipping cost is equal to the WGTA subsidy for Canadian origins. Comparisons of Canadian
costs, with and whtout the government shasow how changes in the MOP could affect shipping costs. Handling costs are also s
for both country and export elevators.

Excluding the government portion, the cost of shipping from Winnipeg totepgsition in Thunder Bay is less than the cost of shippir
from Larimore, North Dakota to Duluth (Figure 1). However, the effect of the Canadian rail subsidy (19 c/bu) is partly offset by
handling margins (38/bu total,including export elevation, versus 16 c/bu in the United States). A similar comparisanésfor
westbound shipments from Shelby, Montana and Lethbridge, Alberta to Pacific ports.

For shipments to Wisconsin malt plants, the value of Canadian rail subsidies is sizable (Figure 2). However, this advantage is (
by higher Canadian handlimgsts and the U.S. rail share of the totaement. The right-hand side of the figure shows costs of t
movements from Lethbridge to the California feed market. The comparison shows that a prairie-border-crossing movement by tr
less than a direct rail movement.

One of the largest feed deficit markets in North America is the U.S. West Coast. This market is traditionally served with Midwve
and barleyboth ofwhich incur highfreight costs. Allegations areadethat this marketould be competitively served from Canada
particularly Alberta, which is the primary barley production region in Canada (Magnusson and Lerohl). On the other hand, U.S.
for malting barley is concentrated in the Midwest, where most malt plant capacity is located. Canada produces substantial qu:
malting quality barley--especially 2-rowed varieties, which are in more limited supply in the United States.

Opportunitiedor North American barley trade have inspinedchdebate in Canada. Recent studies have reached sharply diffe
conclusions about whether the Canadian Wheat Board (CWB) has been underselling (in volume) barley into the U.S. market, an
the Board should retain control over Canadian exports. A major liberalization of barley marketing was implemented in Augus
The move toward a "Continental Barley Market" allowed Canadialupeos or traders to sell their barley directly to U.S. buyers direct
bypassing the CWB (which retained control over offshore sales).
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This was reversed through a September 1993 court decision after an estimated .5 to 1 mmt of Canadian barley had been cor
sale to U.S. buyers.

That such a large volume was contracted in the space of several weeks is indicative of the pressures to sell Canadian barley to
States. This is partly due to the U.S. Export Enhancement Program (EEP), which hasdubsidiale of U.S. barley to offshore market
since themid-1980s. To the extent that EEP has raised U.S. domestic prices while depressing offshore prices, it has providec
inducement for cross-border flows.

lll. OVERVIEW OF THE SPATIAL MODEL

A mathematical programming model was developed to analyze North American barley flows. The United States and Canada ar
into different producing and comaing regions; to these are added export markets for barley and malt. The objective is to maximi
sum of producer and consumer surplus in feed barley markets less the cost of satisfying fixed regional demands for malt. This fo
treats malt demand as completely inelastic, while allowing feed barley prices and quantities fed (by region) to vary. By design, c«
of competitive spatial equilibrium are satisfied in the model solution.

The model analyzes barley flows within a marketing year and with fixed supplies. For each barley-producing region, available
are based on average annual praolngiacres times yield) during 1989-92. The model does not incorporate storage activities; all
demand is for current use, either for feed or malt production. Figure 3 provides a description of the disposition of barley and m
model. Barley is shipped from producing regions to feed demand regions, including export markets. Malting barley is shippe
plantswhere, subject to capacitpnstraints, it is converted into malt for reshipment to dettand regions (i.e., North American
breweries and offshore malt plants).

Barley Supply and DemandBarley supplies include four distinct types: feed barley (varieties not suitable for malting), 6-rowed \
malting; 6-rowed blue malting, and 2-rowed malting. For each producing region, sargptiedded among the four types based on rece
production history and quality factors. Quadtliifferences are important because demand requirements vary across brewers, as dis
below.

Feed barley demand functions were synthesized from an optimization model at the state and province-level. Specifically, we use
cost feed model developed by Johnsonéargihese, which combines diet formulations for several classes of livestock in a single lir
programming problem. Using 1992 livestock inventories as scaling factors, the least-cost feed model was adapted for individi
and provinces. Synthetic demand schedules were derived by varying the barley price, holding other prices constant, and solving
quantity. These demand schedules were linearized for insertion in the spatial model. Impacts of therétb&8eaefit Offset Program
and the Saskatchew&eed Grain Market Adjustment Programere captured by imputing a subsidy of US $7.9/mt (in the base ce
for feed use within these provinces.

Actual barley use and trade flows are not available on a regional basis. For purposes of base-case simulations, the model wa:s
to be consistent with the level of cross-border flows observed in
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1993/94. Specifically, we adjusted the intercepts on Canadian feed demand schedules so that the model reproduced the 1993
U.S. net imports.

Demand schedules for offshore markets (EEP and non-EEP) are based on econometric estimates. Both the United States ¢
export from their Pacifiports: Portland andancouver, respectively. EEP subsidi&32/mt inthe base case) apply to U.S. expor
shipments. Canada's export price to the non-EEP market is constrained to be no greater than the Portland price. This mimic
pricing by the CWB in its offshore sales.

There are 19 malt plant locations in North America with different capacity constraints. Vertical integration constraints are img
selected locations, reflecting brewer-owned malt plants. Malt demand regions are identified with states or provinces with signific
production; here are also two export markets. For each malt demand region, quality requirements (percentages of 6-rowed wt
and 2-rowed malt) reflect market shares of major brewers with known variety requirements.

Transport and Handling Cost3ransport and handling costs are based on recent truck and rail rates, and handling margins at
Canadian elevators. For individual origins and destinations, several altematieenents were identifiefe.g., truck, rail, or
combination); least-cost movements were identified and incorporated in the analysis.

Barley Shipping Rates and Costdn important feature of barley spatial flows are what we refer to as prairie-border-crossing t
Some barley trade currently flows across prairie borders, and anticipated changes could result in greater flows through this ne
this study we allow for prairie-border-crossing trade explicitly as an alternative flow. Inclusion of handling costs in each country,
as direct shipment to U.S. shipping stations (implicitly, transshipment points) provit@® aealisticexplanation of thespatial
competitive environment that has emerged.

Shipment alternatives from prairie shipping points are illustrated in Figure 4. Table 1 defines cost components used in this s
specifies those included in alternative movements. C and C are Canadian country and export elevation costs respectively, U «
the same for U.S. elevators. Administrative chargeA: is applied for all shipments direct from Canadian farms to U.S. shipping poit
This is intended to reflect merchandising charges undexxtfi@rm-truckprogram introduced in eary993. Specifically, thisfee is
charged by accredited exporters to execute these transactions. Trucking is allowed directly from Canadian farms to U.S. shippi
Te,; and from Canadian elevators to U.S. destinatiogs, T . The shipper portion of rail rates from Canadian origins is defined ¢
the assumed compensatory rate levet is R . Gathering rates for U.S movements are défihed as R and the proportional rail rate
U.S. shipments isR? . Direct point-to-point rates are representéd by R

Alternative transport and handling regimes for Canadian shipments were defined and are illustrated using this notation. The a
most reflecting current and past marketing practices includes Mih(T, R ). This reflects the situation assuming the CWB controls
via licenses and likely results in a lesser amount shipped to (via) the United States.

Thebase cassolution uses elements in a shipping matrix for these origins as Mih(T, R , TR). This routing allows for either dire

an all truck movement, or a truck/rail combination via U.S. shipping points. A different configuration of handling costs exists def
on the routing. In most cases, particularly for the central and northerly redions, R is the optimal routing. However, TR applie:
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in some southern origins, implying shipments by truck through the U.S. marketing system. Soluticcemyséngatory rategse
elements defined as Min(T?R , TR). This allows for diversion of traffic from the Canadian handling and rail transport system t
an all truck movement, or a TR combination.

Interior Barley Trucking: The transport matrix allowed for shipment by either rail or trucks depending on relative rates and rot
Truck ratesvere developed ithe United States from industry soureeth treatment of backhauls to correspond with trade practice
Canadian trucking rates were derived from industry sources. Shipping rates were derived a€QEBKE)+(K yQ + K,)]/Q where
K,...,K, areparameters used in truck rate formulas, Q is MT per load and Ddadghgay distance. Thesmeswereapplied to all
prairie-border-crossing movements and to intra-provincial movements. For movements within a province for feed-use, a distal
miles was assumed.

Malt Shipping RatesAll intra-U.S. movements wesssumed to be shipped by rail. Rail tariffs were used where they existed, prim
for movements on BN and CP/Soo. For others, raéesapproximated ione of two ways.First, if a rate representative of that
movement were shown in the 1991 Wihnalysis, that rate was used. If not, rates were estimated using results of a regression an
Specifically, nonlinear regression equations were estimated for each of four inter-regional movements and used to derive rate:
possible movements.

Rates for intra-Canadian movements were similarly derived. For movements with published rates (mostly to Vancouver and
Bay under WGTA), the published tariff was usedrakprovincial movements from malt plants to breweries are mostly by truck, and
above formula was used with adjustments to account for the weight differential between malt and barley.

The model allows for inter-country movementsnafit, which in practice is by rail. However, these rates either are under contract o
not available (i.e., because there are currently no movements to particular locations). For these movements, the estimated malt ra
for the contiguous U.S. region was used. The implicit assumption is that if a coEsatait movement occurs it would involve rail costs
similar to those of the contiguous U.S. region.

Mathematical Specification of the ModefFormally, the model is specified agw@adratic programming problem. Lef X denote ¢
shipment (‘000 mt) from pducing region i tbeed demand region j. The index k denotes barley type. There are four barley types:
6-rowed white malting, 6-rowed blue malting, and 2-rowed malting. The four types are perfect substitutes in feed demand; howe
malting types are shipped to malt plants. For notational convenience tive inskex h to refer to the subset of malting types. Shipmer
from producing regions to malt plan@00 mt) are denoted, Y , where m identifies the malt plant location. Shipments of malt (‘00(
to beer production regions are denotgg Z , whigtentifies the malt destination and h the malt type. The objective function is defir

Q

w3 f (¢ - BQ)Q - XX XK: Kige TX;
%
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where Q is total barley feed use in region j;

Q - Z XK: Kik v

o; andp; are regional feed demand parameters; apd Tx , Ty , gnd Trar@portation cost parameters ($/mt). The latter include freig
costs andandling margins, and applicable import tariffs and export subsidies. Because barley supplies are fixed, total prodt
consumer surplus is represented by the area under regional deiveghales less transportation. The objective function (1) is maximiz
subject to constraints on regioffieéd use, barlegupplies, malt plant capacitigsewer ownership of selected mglénts, and malt
requirements in beer production regions.

Producer prices are computed as a weighted average of the shadow prices associated with supply constraints in barley produci
There are no malt prices in the model other than the shadow prices associated with demand constraints at different points in the
system. These reflect the opportunity cost of malting barley (i.e., in teitasatiernativédeed use) in addition twansportation and
handling costs.

IV. RESULTS

Base-Case Simulation®ur base-case assumptions reflect a marketing regime in Canada similar to that which would have evolve
the Continental Barley Market proposal. Specifically, we assunmiahlitative restrictions do not apply to cross-border flows of barle
or malt; 2) Canada does not regulate imports through the granting of permits; 3) current U.S. tariffs apply to imports of barley :
from Canada; 4) Canadian rail rates reflect current Crow subsidies; and 5) cross-border truck/rail shipments are allowed to U
destinations.

Under base-case assumptions, the model projects 1.6 mmt of Canadian barley exports to the United States, including 1.0 m
barley (Table 2). This is approximately the level observed in 1993/94. Canada's total feed use is similar to levels observed in rec
Canada also exports about .6 mmt of malting barley to the United States. Two-row malting barley accounts for over 90 percen
malting barley exports.

Average producer prices are higher in the United States than in Canada. U.S. producer prices are $1.81/bushel (averaged o
producing regions argharley types), while Canadian producer prices are $1.58/bushel. Among other factors, this difference refle
proximity of U.S. producing regions to high-priced feed markets and malting capacity.

Results confirm the importance of west-cdastl markets. California, Arizona and Nevada represent the highest-priced feed b
markets due to transportation costs and expensive feed substitutes. U.S. prices are lowest in Midwestern barley-producing sta
in the prairie provinces are the lowest of all regions. This is consistent with recent observations.

California represents the largest feed demand region, with barley feed use of 1.8 mmt. However, Canada supplies only 2% of C
barley feed use. The northwestern states (Oregon, Washington
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and Idaho), which account for an didahal 1.8 mmt of feed barley demand, are supplied extensively (53%) by Canada. In total, C
captures 29% of the U.S. feed barley market.

Canada's share of the U.S. malting barley market is 21% in the base case. Canadian exports of malting barley to the U.S. wes
particularly large. The U.S. Midwest, where most U.S. malting capacity is located, is principally served by U.S. producing regi

Regional fows provide an interesting perspective on the U.S. EEP program. Under basssoaggtions, subsidized U.S. export
shipments originate largely in western Montana, Washington, Oregon, and Idaho. Feed markets in these states receive substan
of barley from adjoining regions, including southern Alberta. This highlights the fungible aspect of barley supplies. The model c
allow Canadian barley to qualify for U.S. export subsidies; however, grain exported under EEP can be replaced in U.S. markets b
from Canada.

Impact of Compensatory Rail RateRroposalhave been made to change the method of payment for the Crow Bé&nxésting
subsidies, paid by the Government to the railroads, would be converted into direct payments to producers over the course of f
For purposes ahodelsimulations, rates for applicable Canadian rail movements are adjusted by the full amount of the Crow B
With fully compensatory rates, shippergould pay theotal cost of shippingncluding the portion previously paid by the Canadiar
Government. In addition, for purposes of these simulations the implicit subsidy associated with the Alberta and Saskatchewan
programs were excludec€hanges in the subsidy regime effectivaliges the shipping rate to Vancouver (for off-skeoqgorts) and
Thunder Bay (for eastern N. American destinations), making prairie border-crossing movements more attractive.

Simulationresults indicate that compensatory ratégen thegap between U.S. and Canadian producer prices (T3bleWith
unrestricted access to the U.S. market, Canada exports over 3 mmt of barley to the United States--about 29% of total Canadian
Barley feed use increases in the United States, and decreases in Canada, relative to the base case. Canadian exports to offs|
are reduced compared with the base case because of higher shipping costs to Vancouver.

Greater detail on the change in barley flows is shown in Figures 5 and 6. Most of the change occurs in feed barley flows. Shiy
Canadian barley to California increase by nearly .9 mmt, displacing barley of US origin; total feed use in the state increases to
Montana and Utah also experience langes inflows of Canadian barley for feed us8 mmt in each case)Total malting barley
shipments to the U.S. increase by a modest amount.

To gain additional perspective on the effects of alternative rate structures, additional simulations were conducted. The U.S. imj
for barley (currently $1/mt) was raised by incremantier both sets dfansportation assumptions (Figure 7). Results suggest that un
the current rail subsidy regime, a Ut&iff of approximateh$25 per metric torwould be necessary to curtamports from Canada.
However, with compensatory radtes in Canada, U.S. tariffs must be higher to achieve the same result. This reinforces the po
compensatory rail rates have the effect of widening cross-border price differences, inducing (absent trade restrictions) a larger:
U.S. imports from Canada.
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V. SUMMARY AND DISCUSSION

The Canadian Government provides an important indirect benefit to grain producers though transportation subsidies. Rail s
to Vancouver (for offshore export) and Thunder Bay (for eaststimaions) are subsidized; this has the effect of raising producer pri
in the Prairie Provinces. Changes in this subsidy regime would have important implications on the direction of barley trade flow
North America. This mechanisnhas alsdecome a focgdoint of ongoing trade disputbstween Canada and the United States. F
unrelated reasons, the Canadian Government has proposed changes in the method-of-payment of the Crow's Nest subsid
subsidies would beonverted into direct producer payments over the course of four Jdassvould raise the cost of Canadian rail
shipments to Vancouver and Thunder Bay and make alternative logistical channels (i.e., cross-border truck shipments) more

A mathematical programming model was developed to analyze North American barley flows. The model was used to identify
trade flows under conditions of liberalized barley trade in Canada as advocated by proponents of the Continental Barley Mar}
different transportation regimes were considered: the current rail rate structure (base case); and compensatory rates in Cana
case barley was allowed to be shipped by truck to U.S. shipping points.

In the base case, the United States imports about 1.6 mmt of Canadian barley. This includes 1.0 mmt of feed barley, sold pr
West Coast markets. With compensatory rail rates in Canada, the equilibrium trade volume increases to 3.0 mmt; average prodt
are lowered in both countries compared with the base case. The primggyichfiows would be increased shipments of Canadian barl
to the California feed market.

These results suggest that criticisms of Canadian rail subsidies by the U.S. Government and producers are ill-advised. Elim
Canadian rail subsidies would in fact increase the equilibrium shipment levels from Cahadd. & Higher shipper costs would depres
barley prices in Canadian producing regions, the effect being to induce larger flows of Canadian barley into the United States.
the increased movement involves shipment via truck to U.S. shipping points for rail shipment beyond.

The analysis should be qualified in several ways. RHeduzt producer prices in Canada is likely to induce a supply response--an e
not captured in oumodel. Further, thigansportation rates used in our analysis reflect the current competifines. Undoubtedly,
railroadswill have to re-evaluate thefate structures, including thetal shipping costs (i.e., handling plus shipping) of competitiv
movements, if and when these changes in WGTA are introduced.
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TABLE 1

ELEMENTS OF SHIPPING COSTS FOR EXPORTS FROM CANADIAN ORIGINS
TO U.S. AND THIRD COUNTRIES

U.S. Shipments

Movement East West Third Countries

T: All Truck C.+Tap, Ct+Tapy G+ tG

R!: Rail (Ralil

Subsidized) C +R +RP C+R C+R+C

TR: Truck/Rail A +Te, +U +RS9 RSP A +T +Y +RSY A +Te, +U +RSY +Y

R?: Rail (Shipper
Subsidized) C +R +B® C+R C+R+C
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TABLE 2

SIMULATION RESULTS

Base Case
Compensatory Rail
United United
Variable States Canada States Canada
Bilateral Exports, '000 mt
Feed barley 0 1,028 0 2,443
Malting barley 93 573 116 596
All barley 93 1,600 116 3,039
Malt 0 188 0 188
Offshore feed
exports, '000 mt
Subsidized markets 1,919 0 1,845 0
Nonsubsidized markets 0 2,741 614 1,511
Domestic Use, '000 mt
Feed use 5,558 5,275 6,436 5,088
Malting use 2,759 871 2,759 871
Average Producer Price,
All Barley
U.S. $/mt 83.24 72.55 82.91 68.07
U.S. $/bu 1.81 1.58 1.80 1.48
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ENDNOTES

1. WGTA subsidies recently became a focal point of bilateral trade tensions with the United States.
U.S. grain producers argued for protection against Canadian imports, claiming that rail subsidies
(among other factors) provide Canadian grain with an unfair competitive advantage.

2. Additional background information on the North American barley market and consuming industries,
as well as additional analysis, is contained in Johnson and Wilson.

3. See Carter; Gray et al.; Brooks; and Veeman.

4, Milling and Baking News, September 28, 1993, p. 61.
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MARITIME SHIPPING ISSUES AND U.S. AGRICULTURAL EXPORTS

by James R. Jones

Introduction

The importance of agricultural exports to United States agriculture and our position in the international
economy has been ognized at least since the 1970s. Consequently maritime shipping issues as they relate to
U.S. agricultural trade have received the attention of agricultural economists on several occasions (e.g., Jones,
Qu, Casavant & Koo, 1995; Casavant & Wilson, 1991; Makus & Fuller, 1987; Jones, Casavant & Kim, 1986;
Binkley, 1983; Binkley and Harrer1981; Sharp &icDonald,1971). Atthe same time the international
maritime community follows U.S. and world agricultural trade trends closely since grains in particular rank along
with coal, iron ore, and steel as one of the industry's most important dry bulk cargoes (Drewry, 1986).

Several issues involving U.S. maritime shipging receiving the attention of Congressional personages
representing agricultural constituencies. Senator Grassley of lowa has called for a slate of getting rid of the Jones
Act, eliminating shipping conferencesntitrustimmunity toset ratesending all shipbuildingubsidies and
stopping cargo preference (Journal of Commerce, December 13, 1994). Representative Walter Jones of North
Carolina and other legislators are joining the ranks of critics of current maritime policies. This paper will survey
current issues associated with cargo preference and other maritime support measures and maritime deregulation
and liberalization that currently have overlapping policy ramifications regarding maritime shipping policy and
U.S. agricultural exports.

The orientation taken in this paper perhageds no explanation before an audience of fellow
econonsts, but if it is read by a lay person (particularly one who advocates agriculture as a goal in its own right)
a word of clarification about the usage of competitivenessls to be made. Tweeten distinguishes between
comparative advantagepmpetitive advantagendcompetitivenes. 27). Comparative advantage strictly
speaking isdefined in a context of an ideal trading environment with no pdigtprtions. Competitive
advantage applies to the actwadrld with all its imperfections. In this paper using, social cost/benefit
terminology, a nation pursuing its competitive advantage should expand production to expand exports assuming
its domestic and foreign factor costs (direct and indirect) are less than the export price at the border.
Competitiveness adewed by the laymarefers simply to expanding market share, often with little regard to
direct factor costs subsidized by taxpayers and indirect social costs. Writing as an agricultural trade and
marketing economist, my orientatiovill be towards competitive advantage. In this context a navigational
improvement or other infrastructural or policy move that reduces the cost of transporting agricultural products
will not necessarily be regarded as socially desirable simgayibe it may increase exports. It also needs to take
into account, to the extent possible, the social costs relative revdraie obtained from tlexport. Special
cases with possible national defense implications will be addressed in the paper as well.

"James R. Jones is Professor in the Department of Agricultural Economics and Rural Sociology, University of Idaho.
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Cargo Preference and U.S. Agricultural Exports

Cargo preference legislation impelling cargo to be carried in U.S. flag registered vessels is perceived to
be one of the most pernicious measures restricting U.S. agricultural shippers in their choice of ships and depriving
them of free andair competition among suppliers oteantransportation services. Cargo preference as
mandated is intended to help maintain the U.S. merchant marine industry to assure that in time of war the United
States would have a merchant marine fleet of its own to transport material and troops (Mendelowitz). There are
several issues that arise in assessing the significance of such legislation. We look at the issue of its significance
for the level and distribution (taxpayer versus producer or consumer) of agricultural export shipping costs, but
the papewmill also address the so-called national security issue as a rationale for cargo mandates reserving
shipments for U.S. flagged carriers.

The current case whekkS. cargo preference provisions most affect U.S. agricultural exports is food
aid shipments. In the Agricultural Trade Development and Assistance Act otherwise known as the Public Law
480 act of 1954, it was stipulated that 50%aferrment food aid be shipped on U.S. flag vessels. A provision
in the Food Securitict of 1985raised this percentage to 75%. This was a compromisartb off a
requirementhat the 50% provision extended to ExpofEnhancement Program shipments and other grain
shipments receiving loan guarantees, etc.

Most of the food aid transported under cargo pafar provisions is shipped as bulk cargo. During the
period 1990-93, of the food aid transported in U.S. flag ships, 84% of the tonnage was bulk commodities such
as wheat and corn shipped in bulk carriers and occasionally intogdaarge tows, or tankers. The balance
consisted of processed products such as cans of vegetable oil or bags of flour, rice, pulses, etc. shipped on liner
vessels.

In thepastcargo preference provisiomgrealso tied to a third of U.S. grain shipments to the former
Soviet Union. This was a part of the long term grain agreement of 1975. At a time when foreign flag carriers
would lift grain from U.S. Gulfports toBlack Segorts for about $8 per tothe Soviets agreed to pay U.S.
carriers $16 peton. Since the long term grain agreemieas expired this formula requiring a third of
commercial grain exports be carriedlirs. flag vessels no longer applies. In a more recent announcement from
the Secretary of Agriculture it was stated that cargo preference provisions cited above for food aid would apply
to food aid shipmnts to the former Soviet Union (GAO, June 17, 1993). Thus cargo preference legislation, as
it currently affets U.S. agricultural exports overseas, primarily involves only concessional food aid shipments.

Domestic waterborne movements of all cargoes are reserved for U.S. constructed, owned, and operated
shallow draft and deep draft vessels. The Jones Act, or more accurately, the Merchant Marine Act of 1920, is
a cabotage law requirirthat waterborneommerce on domestic waterways amtdrcoastal U.S. transits be
carried in vessels pduced, owned and crewed in the U.S. It impacts U.S. agricultural exports through its effect
on inland or intercoastal shipping costs rather than overseas ocean costs. One of the ways that the Jones Act does
influence overseas rates is that it prevents foreign owned shipping lines from providing competitive feeder service
between secondary U.Bortsand emergingload center’portswhich areforecast to increase their role as
megacontainer vessels are introduced into major world fleets during the next few years.

Estimates of how much more expensive it is to ship grain in U.S. flag vessels as opposed to foreign flag
registries range froni2% (Waters, 1985, p. 127) moore thantwice as much according 1d.S. General
Accounting Office (GAQO) estimates. The years of comparison are as important as the source in explaining
variations in the estimated cost differential between foreign and domestic shipping rates. Foreign ocean freight
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rates are subject to volatile fluctuatiomsich like commodityprices. On the other hand ocean freight
differentials paid as subsidies to U.S. carriers are paid as the difference between estimated doststefm
operation and current market rates. The higher cost factor of domestic over foreign flag shipping cost as reported
by GAO was a little under 100% in 1990 and 150% in 1992 because of variations in competitive world freight
rates.

The U.S. Department of Agriculture pays the differential cost on the first 50 percent of tonnage shipped
on U.S. vessels and the Maritime Administration pays the differential dhgt ifmaining 25%. Taxpayer funds
that could be used for additional food aid shipments are diverted instead to U.S. maritime assistance. However,
the burden on the agricultural community would be much more onerous if the legislation required using higher
cost U.S. registered vessels on commercial shipments without provision for a taxpayer subsidy to cover that cost.
The actual burden of current cargo protection legislation falls primarily upon U.S. taxpayers in the form of ocean
freight differential subsidies to cover these extra costs.

The U.S. General Accounting Office, in a study releasdd®@4,found that cargpreference laws
requiring a percentage of all government owned or controlled cargfupped in U.S. flag vessels cost the
federal government about $3.3ibih over the previous five year period. The agency estimated this saved about
6000 safaringjobs at an annualized cost of $116,000 per seaman. Over two thirds of this was Department of
Defense expenditurelsut about $1.1Billion was spent shipping U.S. agricultural products as food aid. The
cost to the government for extra transportation charges on food amésltgpgfrom 1991 to 1994 was about $600
million. In spite of this assistance GAO hasted that the number of U.S. merchanarine vessels and
personnel have continued to decline

U.S. flag carriers hauled less than 5% of U.S. Geaport tonnagever the period990-93 (GAO,
September, 1994). Approximately 18 bulkers have carried over 80% of this tonnage. While cargo preference
in fact is a relatively small item in its present form, calls for more ambitious preference programs have been made
so that scenarios fonorestringent programs akery appropriate as research exercises. The United Nations
Conference on Trade and Developmeaslong advocated a program restricting 40 % of all liner cargo to
domestic flag carriers and in the Manila conference a call to etktisrith bulk cargoes was alstade. The
Boggs bill inthe 1980sproposed mandating thaltimately 20% of all bulk cargoes trade barried on U.S.
vessels. A spatial equilibriumodeling exercise by Jondsasavant, and Chori{jm (1986) estimated the
proposal would increase the cost of shipping wheat from the West coast approximately 8 to 16 cents per bushel.
In another study utilizing a similar modagsuming 40% of U.S. exports were carried in U.S. registered vessels,
the Gulf price declined by 5.61%, and 17.19% if all exports were impelled to move in U.S. vessels with no ocean
freight differential subsidy (Qu).

Aside from cargo preference forcing shippers to use higher cost vessels due to their being built in higher
cost shipyards and/or crewed by higher cost crews, at least two other factors also increase the cost of shipping
under cargo reseniah. Because of delays in port waiting for the availability of a flag carrier, transit times are
potentially longer fothe shipper. In addition the possibilities for triangulation and backhauling are constricted
when U.S. vessels have to be used (see E. G. Frankel, Inc., 1981). Flexible itineraries permitting the triangulation
of vessel services are essential to efficiendyamp bulkservice trades. Cargo-preference measures rigidify
geographically inefficient route structures and situations where ballast voyages can easily constitute half the total
steaming time (Fleming, 1979, p. 257).

The U.S. flag merchant fleet has declined from over 5000 ships at the end of World War Il, to less than
400 ocean going vessels of all types in the 1990s according to a recent (1994) General Accounting Office (GAO)
report. Mariner employment has shrunk from an estimated 110,000 level in 1945 to 27,000 people filling less
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than half that number of actual seafaring pmsiti However these numbers mean very little when looking at the

role of U.S. flagged carriers in the U.S. security framewdtkst modernships deplged today are more
productive and larger and employ much smaller ctiesrs at the end of World War Il. During Operation Desert
Shield/Storm, seven Department of Defense (DOD) owned sealift vessels provided the same carrying capacity
as 116 ofthe breakbulk vessedsnployed during WorldVar Il (GAO/NSIAD-94-177 Strategic Sealift).
Moreover, all seven of these vessels were of the Roll on/Roll off variety that are not used to carry U.S. grain and
agricultural exports. The bulk vessels that carry agricultural products are over 25 years in average age, and the
U.S. Department of Defense has testified to GAO that they frankly view the vessels as having no significant role
in the countris defense requirements (GAO, September, 1994, p. 42.).

To the extent that the national security of the country is reinforced by maintaining a fleet of flag vessels,
the argument could be matheat this objectiveeould be more equitably met by using construction and/or
operating differential subsidies financed by general tax revenues. However the situation as it exists is not that
simple. At this point in time all such programs are either phased out or in the process of being discontinued. So
far neither the Administration nararitime advocates in Congress have been able to find an acceptable package
in a time of stringent budgetary restrictions tbah gairpassage taontinue subsidizing operation or
construction of U.S. vessels. A proposal initiated unsuccessfully by the Administratimplty a cargo
tonnage tax would share some of the same features found objectionable in cargo sharing provisions.

In fairness to maritime interests, they point out a certain hypocrisy on the part of agricultural interests
for objecting to their receiving dsgance when even more taxpayer moneys are expended in various agricultural
subsidy programs such as agricultural expaftancement payments. The céhed exporting agricultural
products at less than world market prices is motivatethtignal defense need considerations is so preposterous
that this is not even purported as a rationale. The argument here is that foreigners do it so we must do it too. The
maritime sector can certainly make the same argument.

Deregulation and the Maritime Reform Bill

Deregulation in the form of abolishing the Federal Maritima@@sion (FMC) is a hot and tumultuous
issue that may give rise to many future research issues. The Ocean Shipping Reform Act of 1995 approved by
the House Transportation and Infrastructure Committee in Audostn@al of Commergecontains many
controversial features. The term “deregulation” describes the bill in terms of it abolishing the FMC and ending
public tariff filings by ocean carrierddowever it leaves antitrust immunity in tack for ocean carrier conferences
to collectivelyset rates.While initially calling for anend torate filling for domestic carriers, the legislation
requires foreign flag carriers to submit rate informatidghédDepartment of Transportation if they are suspected
of offering rates that undercut destic shipping lines. In its initial “controlled carrier” language so-called anti-
predatory pricing by government controlled and conglomerateifiedrshipping lines provisions placed foreign
carriersunder stricter rate and tariff scrutiny than domestic carriers. Th@ruasbeen extended to foreign
carriers as well to avoid the chargelisfcriminatory treatment. Now apparently the Transportation Department
would be empowered to investigate rates of any carrier deemed to be predatory.

Industrial organization and trade oriented economists in our profesaipffind a richresearch and
education field of action as a result of this round of so-called deregulatory reform legislation as it unfolds.
Regulatory reform legislation as described above could lead to a system of stronger closed conferences or cartels
exempted from antitrust laws, or it could be perceived as so outrageously stacked in favor of such cartel activity
as to generate a subsequent call for an end of such immunity.
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Liberalization of Maritime Policy

The granting of maritimesupportsand other protective measures that distort international
competitiveness is perhaps as widely practiced in maritime transportation as in the agricultural sectors of most
nations. Protectionism in international shipping policies comprissy forms including operating and
construction subsidies to domestic vessels and operators, special tax depreciation alternatives, cabotage laws and
legislation favoring nationally flagged vessels, and a host of other instruments.

Some progress in the direction of liberalization and restraining further trade distorting activities in
maritime shipping is argued to have occurred under the recent Uruguay RoGAd ®f negotiations. The
UruguayRound broadened the scope@ATT to include services under a legal framework of the General
Agreement on Trade in Services (GATS) which has inherited the main features of GATT regarding the process
of liberalization of services (Organization feconomic Cooperation and Development). a@ssessment
regarding how well the negotiators performed by the Institute for International Trade (Schott, 1994) gave services
the same B+ rating as was given to the overall accord and to the agricultural sector in particular. Unfortunately
progress on liberalizing maritimigansport servicesvhich fall within this broad categoryeceived an |
(Incomplete).

Although general negotiatis under the Uruguay round were initiated in September, 1986, discussions
on maritime transport issues did not commence until 1990, the year that negotiators were initially to finalize the
agreement. Largely because of EC recalcitrance on agricultural issats, the negotiations dragged on a
further three years to Decembed 803 and the agreement was signed in April of 1994 by the major negotiating
partners including the U.S.. Commitments for international transportation liberalization were not completed and
the latestleadline for commitments this sector were delayed to June, 1996. Moreover, MFC obligation for
this sector is abolished during this negotiation period.

In spite of the U.S. position that we favor trade liberalization in general, our government demonstrated
little enthusiasm for inclusion of our national shipping laws in the Uruguay GATT negotiations. The Jones Act
has become one of the points of contention in the international negotiations. The European Union negotiators
stance ighat the Jones Act is an indirect subsidy to shipbuilding interests in the U.Qunv@llingness to
negotiate has beeatleged to be one of the reasons no agreement was reached on shipbuilding subsidies in the
Uruguay negotiations. To increase their leverage, European negotiators are insisting that we be willing to put
such maritime issues as the Jones Act on the table parallel to negotiations on telecommunications market access
liberalization in Europe (JOC, October1®95, pp. la-1b). Ithe mean time our domestic maritime and
shipbuildinginterests argue for protection on the grounds that other countries are granting protdwion to
domestic shipbuilding interests and implore our government to impose penalties against other countries because
of their subsidies. Does this sound like U.S. and Canadian or European agricultural trade war rhetoric?

Conclusion

U.S. Maritime shipping policy is in a cridisat arguablycould threaten U.S. security in the future.
Going in the direction of halting the decline of the U.S. fleet by even more restrictive cargo preference legislation
could be very harmful to U.S. agricultural exports. Existing cargo preference legislation as it applies to U.S. food
aid shipments, while more of amitant than a major impediment to U&kportvolume and pricedas not
averted the decline in the U.S. merchant marine. While a significant portion of this fleet would probably leave
U.S. registry without such legislation, the bulkle®. vessels carrying such cargo is declared by the Department
of Defense to be irrelevant s needs. Baring a radical protectionist or nationalistic swing infdligy,
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advocates of added cargo preference restrictionghalvably met their Nemesis in agricultural and other sector
opposition since they lack endorsement from the Defense establishment.

Economicefficiency and equity criteria would arguefavor of construction and operating subsidies
funded fromgeneral revenues over cargo sharing asyaofprotecting activities of the U.S. fleet that have
legitimate national defense ramifications. However these subsidies were not renewed in the early 1980s and will
phase out on all remaining U.S. vessels by 1998, at which time more vessels are expected to abandon the U.S.
flag. The Clinton Administration attempted to subsidize the U.S. fleet by imposing a tonnage tax on shipments
leaving and entering U.S. ports and harbors. This would have placed a National Defense burden on exports and
imports, including U.S. agricultural exports, rather than spreading the costs among general revenue sources. The
same legal objectiotihat has threatened the Harbor Maintendfeaprogram,namelythat taxing exports is
explicitly prohibited in the U.S. Constitution, could also become an issue. Also, to renew such subsidies would
complicate reaching agreement with OECD negotiators to aim at terminating all shipping subsidies, a position
that the Clinton Administration endorsed as an objective fot 386 GATSnegotiations. Given the trade
ramifications of subsidizing a U.S. merchant fleet it seems that moving responsibility for providing U.S. shipping
needs for defense purposes might best be transferred from MARAD to the Department of Defense.

One interesting policy compromise would be to eliminate cargo preference requirements on food aid
shipments and simultaneously cut back agricultural export subsidy outlays by an equivalent amount. If the funds
currently used to subsidize the shipments carried in U.S. vegselsdirectedoward additional food aid
shipments, ExporfEnhancements payments could be cut back equivalently with a washout effect on U.S.
agricultural shipments. Or the savings could be added to budgetary cuts currently being Soatdghthiey
Congress and the Administration. Anothatian would be to simultaneously reduce U.S. budgetary outlays for
EEP and directly transfer the funds used to subsidize shipments in U.S. vessels to the Department of Defense to
providefor more ready reserve vessels specifically designed to meet defenseTiegdsuld be a revenue
neutral and trade neutral way of dealing with assuring a fleet to meet U.S. security needs.
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IMPACTS OF INCREASES IN FOOD DEMAND IN CHINA
ON THE WORLD AGRICULTURAL SHIPPING INDUSTRY

by Won W. Kod

China is the third largest country in the world, ranked after Russia and Canada, with about 960 million
hectares. However, its arable land is limited to approximately 95.7 million hectares, representing 10 percent of
its total land. Arable land per capita in China is about 0.08 hectare, lower than in the United States (0.72 hectare)
(FAO).

China is well-knowrfor its hugepopulation. China's population has begowing atl.5 percent
annually forthe last 10 years and was estimated to be d@bb8billion in 1993. Although the Chinese
government hasade tremendoweffort to control the population growth rate, China's population is expected
to reach 1.3 billion by 2000. To feed its huge population, China has become one of the largest grain producers
in the world. China's rice, wheat, corn, and soybean production was 178, 106, 103, and 20 million metric tons,
respectively, in 1993 (Table 1). As shown in Table 1, Chinese agricultural production has increased substantially
for the last 14 years.

China'seconomy is changingppidly. After theeconomic reform 01978, China has experienced
dramatic economic growth. The country's GDP grew #éimbllion yuan in1980 to 3,138 hillion yuan in 1993
(Table 1). Between 1978 and 1993, the country's gross domestic product (GDP) increased almost fourfold with
real annual gwth rates averagingjose to 10 percent. Recent growdkeshave been even more dramatic.
Between 1991 and 1992, GDP increased 12.8 percent, and between 1992 and 1993, GDP increased 13.4 percent
(Table 1). During the same period, the total value of China's agricultural output increased at an average annual
rate of 6.1 percent, and its grain output increased at an annual rate of 2.7 percent.

Externally, China is becoming a major player in international markets98iythe value of China's
foreign trade was only about $20ilidn. However, that figure soared to about $196 billion by 1993. Its trade
with neighboring countries grew even more rapidly than its overall foreign trade. From 1983 to 1991, China's
overall foreign trade grew at about 15 percent annually while trade with its neighbors grew at about 20 percent
annually (Tuan 1992).

In agricultural product trade, China is a major agricultural exporter, selling $15.3 billion in 1992, and
is alsoone of the world'targest agricultural importers. Its agricultural impomsywever, have been much
smaller than its exports and are relatively small in relation to its total consumption (ERS/USDA).

Grain is the dominant agricultural product of China's agricultural sector. Grain production represents
about 57percent of China's total agricultural producti@ue and coverg4.2 percent of its planted area
(ERS/USDA). Since th#978economic reforms, Chinese grain productias increased rapidly. Its grain
output reached 443 million metric tons in 1992, a 45 percent increase from 1978.

"Won W. Koo is Professor of Agricultural Economics at North Dakota State University.
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The rise in disposable income has caused Chinese people, especially its urban consumers, to demand a
more diversified higlyuality diet. Per capita consumption of grain in urban areas fell from 134.76 kilograms
in 1985 to 127.93 kilograms in 1991. Urban consumers substituted grain products with eggs, poultry, and red
meat (pork and beef). In China's rural areas, the same trend also occurred. By 1991, per capita consumption of
grain in rural areas fell fror®57.45kilograms in1985 to 250.0%ilograms (Pend.993). These changes are
altering the dmand structure for food: decreases in per capita consumption of grain, especially rice, and
increases in demand for meat.

The objective of this study is to evaluate the impacts of increases in China's food consumption on world
agriculture. Special attention is given to an evaluation of China's agriciutyiadts and exportsinder
alternative scenarios in agricultural production technology and implications on the world agricultural shipping
industry.

The Chinese government has used a Self-sufficiBotigy for grain products at the provincial and
nationallevels since th&950s. Thigolicy emphasizes the minimization of inter-provincial grain trade and
imports from other countries. Thimlicy has not optimized grain production in terms of the principle of
comparativeadvantage. Chinese agricultural scientists have inditiaétdyrainyields could be increased
substantially if agricultural productiomerespecialized on thbasis ofregional endowments and technology
(Zhou and Jiang, 1995).

China's economy is mixture of central planning and relatively open markets. Likedsieof the
economy,agriculture has a free market orientation although the government continues to sifturegige
agricultural production.

Following the establishment of the People's Republic of China in 1949, the Chinese Communist Party
launched a nationwide program of land reform. Its objective was to destroy the feudalism that existed and return
the land to the farmers. @lise leaders believed this was an essential condition for increasing grain production
and developing China's industry (Ch&891). The ultimate goal was to socialize agriculture and raise
agricultural productivity, especially grain production (Lin and KB60). After the land reforms were completed
in the earlyl950s,the central government promoted collectivization of agricultural producTibis. policy
continued until 1977.

A significant change in Chinese agricultural polatgrted in 197&fter experiencing a period of
stagnation and a fall in agricultural productidkey components of theew policyare the promotion of a
production responsibility system and an increase in the procurement price of agricultural products. Under this
system, an individual farmer manages the production on land assigned by a contract which regulates taxes and
a quota sales obligation to the Chinese government. The government incregsetatbeocurement prices
substantially in 1979 and further price adjustments took place in later years.

In 1985, for example, quota prices for grain exceeded their 1978 levels by 107 percent. In addition, the
government gave bonuses for outpupassing quota deliveries. In 1979, farmers received price bonuses of 50
percent for grain deliveries beyoneithcontract quota level (Li and Weersink). The adoption of the production
responsibility and price adjustment systems dramatically affected Chinese grain production.
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Development of An Empirical Model

A spatial equilibriurmodelbased on a mathematical programming algorithm was developed for this
study. The reasons for using a spatial equilibninodel are as follows. Because Chirzsg had a centrally
planning economy for the last severaladkss, the Chinese government set major agricultural commodity prices.

In addition, both production and consumption have been allocated by the government. Econometric estimation
of producers' and consumers' responses to prices based on a free market system, therefore, was not feasible.

The model used in this study focused on production and consumption of rice, wheat, corn, and soybeans
in China and its trade relationships with other exporting and importing countries. Exporting countries included
in the modehre the United States, Canada, Argentina, Thailand, Vietham, Australia, and the European Union
(EV). Importing countries include Japan, Korea, Malaysia, andimtberting regions grouped into two regions.

China is divded into 30 producing regions and 30 consumption repmsed on existingiovernment
administration divisions. The model identifies five ports in China: Dalian, Qingdao, Shanghai, Guangzhou, and
Haikou.

In the model, China is allowed to trade rice, wheat, corn, and soybeans with other countries. Southeast
Asian countries are allowed to import rice, corn, and soybeansefporting countries and China. The
production and consumption of rice, wheat, corn, and soyidns China and trade of these commodities with
other countries are optimized on the basis of land endowments, yields, and demand conditions.

This study assumed that the capi#y of each provinceepresents the point of production and
consumption. Railroads are theode oftransportation used imoving grain from producing regions to
consuming regions, and ocean vessels are used for ocean shipments.

The model used for this study is static. The objective function is to minimize the sum of production costs
in China's producing regions, transportation costs from China's producing regisrsotsuming regions,
exporting costs from China to Asian importimgictries, andmporting costs from the major exporting countries
to Chinaand Asian importing regions. The objective function is optimized subject to a set of constraints
associated with the resource endowments in each producing region, domestic and import demand, and physical
capacity of shipping and handling facilities. Farming technology is incorporated into the crop yield activities in
each producing region. Trade piis such as import quotas are included into the model by constraining import
demand.

Mathematical Model

The objective function of the model is mathematically expressed as follows:

(1) MINZ fZ(Z(PCu TG A ZZFciLQcij + XY (i) Qoip +
pzmztcmecpm:pZZt ck;;rQ IEI;JP+ ZZEP ckE? ckp+ ZZP CIQ cka-

pZEtcijcpj k+ Z Z Pcka (l:(km + Z Zt can ckr)
J m m
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C = index for commodities (rice, wheat, corn, soybeans)
i = index for producing regions in China

i = index for consuming regions in China

p = index for sea ports in China

k = index for exporting countries

m = index for importing countries

1 = profit margin at export port in China

A = acreage planted for crop c in producing region i in China

PC = production cost of crop c in producing region i in China

G = production cost adjustment

Q = quantities of each commodity shipped from producing regions to consuming regions and

ports or from ports to importing countries

EQ = quantities of each commodity exported with subsidy
TQ = total quantities of each commaodity shipped into China with and without subsidy
t = transportation costs per metric ton in shipping from producing regions to consuming regions

and ports or ports to importing countries

The first term in Equation 1 represents the total production cost of the four grain crops and export or
import activities of the crops. The first summation in Equation 1 represents the production cost of each crop in
each producingegion. The production costs are calculated by multiplying production cost per hectare by total
hectares in production. The following three summatimfiséte the total transportation and handling costs from
the producing regions to consuming regions, from producing regions to export ports, and from export ports to
importing countries. The next three summations represent the total import costs of the four crops from major
exporting countries. The final two summations representotiaé import costs of other Asian importing
countries.

The objective function (Equation 1) is optimized subject to the following constraints:

(2 CZAci < L
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where

L = total arable land available for crops in producing regions in China

A = adjustment factor for farming technology

Y = crop yields in China

D = China's domestic demand for each commodity in each consuming region
ES = upper limit export supply at each exporting country

ED = import demand for each commaodity in importing countries

EP = import cost for each commodity with export subsidy at each port

P

import cost for each commaodity at each port

H

handling capacity at port p

Equation 2 represents land constraints, indicating that total land used for grain production in each
producing region should be less than the total land avdiatitee crop. Equation 3 represents domestic demand
constraint for consumption in each consuming region in China. The equation indicates that the total
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amount of gain each individual consuming region receives from the grain producing regions in China and
foreign exporting countries should be greater than or eqtied Bomount of grain needed in the region. Equation

4 indicates that the total quantities of grain produced in each producing region in China should be greater than
or equal to the quantities shipped to domestic and foreign consuming regions. Equation 5 represents the import
demand constraint for Asian importing countries. The equation indicatpsathiities of each crop shipped from
Chinese ports and other exporting countries' ports to the individual importing region should be greater than or
eqgual to the total impodemand for the crop in each importing region. Equaticepfesents the handling
capacity constraint aachport in China, indicating that the quantities of grain handled at each port should be
less than its processing capacity. Equations 7, 8, and 9 represent the inventory clearing conditions of exported
and imported grain at each port. Equation 10 shows the total amount of grain shipped to each importing region
should be less than or equal to the export supply at the exporting countries.

Base and Alternative Models

This study hasnebase and four alternativeodels to analyze the grain production ttade patterns.
The models are stated as follows:

Model 1 is the basmodelincorporating existing production, transportation, importing, and exporting
conditions under current agricultural and trade policies in China and other exporting and importing countries.
The 1993 data are used for the base model.

Model 2 is the base model with the projected demand for rice, corn, wheat, and soybeans in 2004.

Model 3 is the base model with the projected demand for rice, wheat, corn, and soybeans in 2004 and 4 -
6 percent increase in crop yield over 10 years as a result of an advance in farming technology in China.

Model 4 is the base model with the projected demand for rice, wheat, corn, and soybeans in 2004 and 8 -
12 percent increases in crop yields over 10 years as a result of an advance in farming technology in China.

Model 5 is the base model with the predicted demand for rice, wheat, corn, and soybeans in 2004 and 12 -
16 percent increases in crop yields over 10 years as a result of an advance in farming technology in China.

The basanodelimposes aminimum productiorconstraint at 50 percent of the current production level
and a maximum constraint 520 percent of the current production level in each producing region to examine
marginal costs associated with the production constraints in each producing region. In each model, demand for
and the supply of grain are assumed to be perfectly price inelastic.

Collection of Data

Data requirements for the model include production costs for crops, domestic transportation rates, ocean
shipping rates, cropields in each producing regiotpnstraints on arable land, domeskmandjuantities,
import demand quantities and import cost, and export supply quantities.
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Crop Production Cost and Yields

The production cts for rice, wheat, corn, and soybeans are variable costs of producing the crops on one
hectare of land ($/hectare). The cost of land is not included in the analysis. Production costs were obtained from
Economic Research Service publication AgricultBtatistics of the People's Republic of Crana from China
Rural Economy Staties Year Bookpublished by the China Statistics Bureau (CSB). The production costs of
rice, wheat, corn, and soybeans are reported annually by the China Statistics Bureau at the provincial level up
to 1990. The 1992 production costs of rice, wheat, corn, and soybeans have not been published. In this study,
therefore, 1990 pduction csts data are adjusted to 1992 production costs by using the agricultural inputs price
index.

Total available land for the productionrafe, wheat, corn, and soybeans in each producing region was
determined on the basis of the total 1992 planted hectares published by the China Statistics Bureau.

Yield data ofrice, wheat, corn, and soybeans at each producing region were obtained from China Rural
Statistical Year Book (CSB). A three year average of crigtsyile each producing region, 1990-1992, was used
in the model to represent yields of each producing region to avoid possible bias in measuring crop yields which
could have resulted from extreme weather conditions.

Crop yields for the crops in 2004 are estimated in a double-log functional form with time series data from
1975 to 1993. In this estimation, crop yields are regressed against time trend. The predicted crop yields shown
in Table 2. The base and model 2 use 1990 - 1992 average yields for rice, wheat, corn, and soybeans. Model
3 uses 50 percent of the predicted increase in yields, Model 4 uses the predicted increase in yields, and Model
5 uses 150 percent of the predicted yields.

Transportation Cost

Transportation costsere dividednto two parts: 1) Chindnland transportation costs from producing
regions to domestic consuming regions and 2) otreasportation costs from exporting countpists to
importing country's ports by ocean vessels.

Most inland grain movements between provinces are by rail. In China, the railway system is state-owned
with rail rates regulated by the central government. pitiey is to discourage long distance shipping by rail
because of the system's limited capacity. There are no detailed data on rail rates for long distance shipments in
China. Therefore, a rail freight rate was developed using average rates from 12 railway administrations under
the Ministry of Railways reported by Cook, Martland, and Feng (1994).

Specific ocean freighratesbetween China’gortsand its trading partners are not available. oéean
freight rate function was developed using average shipping rates reported in World Grain SitatiStic392).
These freight ratesereregressed againgtean mileage using the double log function. The estiratszh
freight rate function is used to calculate ocean freight rates from grain exporting countries to Chinese ports.

Demand Data

China is divided into 30 regions for rice, wheat, corn and soybeans distribution. Per capita rice and wheat
consumption data were collected from China Agricultural and Trade REpara Situation and Outlook Series
(ERS) and _China UrbaRamily Expenditure Survepata (CSB). The former reports the rural per capita
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consumption data, and the latter reports the urban per capita consumption data. Per capita consumption data
were calculated by using the weighted average of thel&iansets based on urban and rural population. Per
capita consumption for corn and soybeans are available for only a few provinces. Therefore, average per capita
consumption of corn and soybeans were calculated by dividing the total consumption by population. Provincial
per capita data were obtained by adjusting the average consumption based on regional production, considering
the production and consumption ratio provided by sample provincial data.

To project the demand farops in 2004, Chinatblomestic demand functions for rice, wheat, corn, and
soybeans were estimated as a function of its GDP with annual timelatié®m 1981 to 1993. The per capita
consumption data were obtained from The Production, Supply, and Distribution (PS&D) Database (ERS) and
the GDP data were obtained from China Statistical Yearbook (CSB). The estimated models are used to estimate
domestic consumption of rice, wheat, corn, and soybed®0i. Inthe model, only the incomariable is
considered because prices of rice, wheat, corn, and soybeans in China are controlled by the government and do
not reflect demand and supply cormtis. The WEFA group predictions of China's GDP growth rate were used
to project grain demand for 2004.

The estimated demand mode rice indicateshat the per capita consumption of rice has a decreasing
trend, indicating that @acome goesip, consumers tend to substitute products such asmilkaiand eggs.
Other demand models indicate that wheat, corn, and soybeans have an increasing trend, indicating that as income
goes up, consumers tend to consume more of these products. The predicted demand for rice, wheat, corn, and
soybeans are shown in Table 3.

Trade Data

FOB prices of rice, wheat, corn, and soybeans at selected ports in exporting countries were obtained from
World Grain Statistic§lWC) and_ Commodity Statistics BullefABARE). The prices used in the model are
average prices from 1990 to 1992. Wheat prices include the export subsidies used by the United States and the
EU. Handling costs at export ports and import ports are assumed to be 5 percent of FOB price. Major importing
countries are China, D.P.R. Korea, theu®dip of Korea, Japan, Malaysia, Hongkong, Singapore, Thailand, Sri
Lanka, Indonesia, and Ruig, and several parts of the former Soviet Union. Some of these importing countries
are aggregated into several regions according to their geographic location.

Importing countries' demand quantities were calculated using a three-year average of imports, except for
Japan's and Korea's rice import data. The import data were collected from ERS Asia and Pacific Rim Situation
and Outlook Seriewhich reports the potential demand for grain under the Uruguay Round GATT Agreement.

Results

Results obtained from threodel 1(base) are comparedth those obtained from alternative scenarios.
Results are presented by crops.
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Rice production i428.98 nillion metric tonsand the total planted area is 31,990 thousand hectares in the
base model. Rice production is concentrated in the southern pspwiretuding Zhejiang, Anhui, Hubei, Hunan,
Jiangxi, Guangdong, Guangxi, and Sichuan. The production pattern in the base model is similar to actual rice
production in China.

Riceconsumption is 127 million metric tons in the base model, indicating that domestic rice production is
larger than domestic consumption. In the brasdel Chinaexports 1.97million metric tons ofrice to its
neighboring countries.

When China decreasis rice consumption as a result of increases ircapitaincome in2004, while
maintaining the same level of farmireghnology as the 1993 level in Model 2, rice production and planted area
decline compared to the base model. China exports 1.91 million metric tons of rice to its neighboring countries
and also imports 2.96 million metric tons from major exporting countries. This implies that China could be the
net rice importer in 2004. Since transportation costs of shipping rice from southern provinces to deficit regions
in China are iefficient and also expensive, itnsore economical if major rice producing provinces in the
southern region export rice, while deficit provinces in the northern region import rice.

When rice yields amssumed to increase by 4 percent, 8 percent, and 12 percent in Models 3, 4, and 5,
respectively, with the same level of rice consumption as that in Model 2, rice production increases compared to
Model 2, while planted area declines. China's rice imports decline in Models 3,4, and 5, compared to Model 2,
but are larger than its rice exports, indicating that China would be a major rice importing country in 2004. Its
net rice import in Model 2 is approximatedix percent of the total rice trade in the world market in 1994 and
three percent in Model 5.

Wheat

China's wheat production is 883 thousand metric tons, and planted area is 30.1 million hectares in the
base model. Twelve provinces prodadmost 90 percent of China's wheat in lasemodel. Nine wheat-
producing provinces are located in northern China. China produolgesoft wheat. Major wheat producing
provinces are Heilongjiang, Shandong, Hebei, Henan, Shaanxi, Gansu, Nei Monggol, Xinjiang, Jiangsu, Anhui,
Hubei, and Sichuan.

Domestic demand is 109.12llimn metric tons, which is mudarger than domestic production in the base
model. China imports 10.47 million tons of wheat from major exporting countries, including the United States
and Canada. China has been one of the largest wheat- importing countries for the last decade.

When China's wheat consumption increases 35 percent from 109.12 million metric tons to 146.86 million
metric tons with the same level of farmindiealogy as th&993 level in Model 2, wheat production and planted
area in Model 2 are similar to those in Hasemodel. As aesult, China increases its wheat import to 47.87
million metric tonswhich isabout 48 percent of idomestic production and about 32 percent of domestic
consumption. Most imports come from the United States, Canada, and Australia.

When wheat yields increase by 5, 10, and 15 percent in Models 3, 4, and 5, respectively, wheat production
and planted area increase as well. As a result, China's wheat imports decrease substantially compared to those
in the base model, but imports in Model 5 are larger than those in the base model. Its wheat import in Model 2
is approximately 43 percent of the total wheat traded in the world market in 1994, but 15 percent in Model 5.
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Corn

China isone of thdargest corn-producing countries in the world. China's corn producti®0is8
million metrictons, and planted aread$.96million hectares in thbasemodel. Corn is mainly produced in
seven northern provinces and two southern provinces, which produce about 84 percent of corn produced in the
country. Majorcorn-producing provinces are Heilongjiang, Liaoning, Jilin, Shandong, Hebei, Henan, Sichuan,
and Yunnan.

Domestic demand for corn is 86 million metans in the basmodel, indicatinghat China is a corn
exporter. China exports 21,819 thousand metric tons of corn to its neighboring countries, including Korea and
Japan, and also imports24 million metrictons. Because difigh transportation costs in shipping corn from
surplus regions in the northern China to deficit regions in southern China, the northern provinces export their
surpluscorn to the neighboring countrieghile thesouthern provinces import corn from exporting countries,
including the United States.

When Chinese corn consumption increases about 55 percent from 85,999 thousand metric tons to 133,698
thousandnetric tons in Model 2, Corn production and planted area increase substantially. However, domestic
production isnot large enough to meed domestic demand in Model 2. China's corn import increases from 7,24
million metric tons in the basaodel to 29.7 million metric tons in Model 2. China imports most corn from the
United States.

When corn yields are increased By percent, 11 percent, aidd.5 percent in Models 3, 4, and 5,
respectively, corn production increases accorditmly planted aredeclines. China's corn impodge 27.93
million metric tons in Model 32.76 million metric tons in Model 4, and 18.17 million metric tons in Model 5.
This implies that China will a major corn importing countr®®4. Its corn import in Model 2 is approximately
43.4 percent of the total corn traded in the world market in 1994 and 26.6 percent in Model 5.

Soybeans

China is the third largest soybean producer in the world. China's soybean production is 8.5 million metric
tons, and planted area is 5.89 million hectares in the base model. Soybeans are mainly produced in six northern
provinces, including Heilongjiang province that produces about 30 percent of soybeans produced in China. Other
main soybean- producing provinces are Jilin, Shandong, Hebei, Henan, Nei Monggol, and Anhui.

Domestic soybeans demand is 10.15 million metric tons in the base model, indicating that China is a net
importer of soybeans in the base model. China imports 1.65 million metric tons of soybeans in the model, and
most of the imports come from the United States.

When domestic demand is increased 50 percent from 10.15 million metric tons to 15.29 thousand metric
tons in Model 2, domestic soybean productecreases, resulting in an increase in imports. As soybeans yields
increase 5%, 10%, and 15%, in Models 3, 4, and 5, respectively, domestic production and imports increase
accordingly. This implies that Chinaould be a major soybean importer in the world. Its soybeans import in
Model 2 is approximately 23.0 percent of the total soybeans traded in the world market in 1994 and 19 percent
in model 5.

All Crops
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China is one of the largest agricultural producing countries imaHd. The country produces 337 million
metric tons of major crops (rice, wheat, corn, and soybeans) and the total planted area is about 90 million hectares
in the basenodel. Chinaxports 4.44million metrictons of grainsmainly rice and corn, in tHeasemodel.
However, wherthe predicted demand for thmps on thebasis ofexpected economic growth 8004 is
incorporated into the model (Mod2)], Chinabecomes a major grain importing country. As crop Yyields are
increased in Model 3, 4, 5, China's agricultural imports decline, but would be over 20 percent of the total grains
and soybeans traded in the world market in 1994.

Trade Flows of Agricultural Products

As shown in Table 4, China imporise from Viet Nam and Thailand in Models 2 through 5 mainly
because transportation costs between China and these countries are lower than those between the United States
and China. On the other hand, China imports the total amouoatrofind soybeans from the Unitethtes
mainly because of loweshipping costs from the United States to China than those from Argentina to China.
Chinaimports about 30 percent of its importvatieat from the Unite®@tates, 42 percent from Canada, 15
percent from the EU, 8 percent from Australia, and 1.4 percent from Argentina. This is mainly because China
imports hard wheat which is produced in the United States and Canada. This implies that increases in China's
agricultural consumption will increase U.S. agricultural exports more than other countries' exports.

One concern is whether the Unit8thtes hagnough grain handling capacity to mé#tina's import
demand. The United Statesay experienceil car shortage problemthenChina begins to import corn,
soybeans, and whea¢eded teatisfy itsincreased domestic demand. Another concern is whether China has
enoughgrain handling capacity &s portsand for inland shipments. Chinese railroads are operating at full
capacity and ports are already congested with in- and out-bound traffics.

Conclusions

China's food consumption will increase as a result of expected rapid economic growth. Although China
increases its agricultural productivities through improving farming practicedpritgestic production of
agricultural commodities are not large enough to meet domestic demand in the near future.

China exports rice and corn to its neighboring countries. China, however, will become a major importer
of rice, wheat, corn, and soybeans in the near future. Increases in China's grain and isgybeaansill
increase U.S. exports to China substantially and affectvtinlel agriculturaleconomy. There will be a
substantial increase in agriculturabghnction inmajor exporting countries and increases in prices of agricultural
commodities. China willimport rice fromits neighboring countriefut corn and soybeans from the United
States. Chinavill import wheaimainly from the Unitedtates, Canada, and Australia. Increases in China's
imports will also affect grain shipping and handling industries. Unless the industries increase their capacities,
they would not be able to handle the total amount of grains imported from major exporting countries.
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Table 1. GDP, per capita GDP, agricultural output, and total trade values in China

Unit 1980 1993
GDP Yuan (billion) 447 3138
U.S. dollars (billion) 298 545
GDP (per capita) Yuan 570 2665
U.S. dollars 380 463
Ag. Output Yuan (billion) 145 661
U.S. dollars (billion) 96.667 115
Crops
Rice million MT 140 178
Wheat million MT 55 106
Corn million MT 63 103
Soybeans million MT 8 20
Trade
Exports Yuan (billion) 27.12 529
U.S. dollars (billion) 18.08 92
Imports Yuan (billion) 29.88 599
U.S. dollars (billion) 19.91 104

11980, 1.5 Yuan = $1 U.S. dollar.

21993, 5.76 Yuan = $1 U.S. dollar.
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Table 2. The actual and predicted yields for rice, wheat, corn and soybeans

Crop 1993 2004 %ncrease
-------- tons/ha---------

Rice 5.84 6.32 8.0

Wheat 3.39 3.82 10.3

Corn 4.49 4.98 11.1

Soybeans 1.54 1.70 10.0

Table 3. The actual and predicted demand for rice, wheat, corn and soybeans

Crop 1993 2004 %ncrease

----1,000 metric tons----

Rice 127,001 126,942 -0.04
Wheat 109,118 146,856 34.58
Corn 85,999 133,698 55.46
Soybeans 10,149 15,289 50.06

56



Table 4. Production, consumption, exports, and imporsi crop under the base and alternative

model
% of Net
Area Import to
Planted Production Consumption Export Import World Trade
1,000 metric tons
Rice
Model 1 31,990 128,975 127,001 1,974 0 --
Model 2 31,322 125,894 126,942 1,911 2,959 5.94
Model 3 30,077 126,082 126,942 1,912 2,771 4.87
Model 4 29,052 126,271 126,942 1,912 2,582 3.80
Model 5 27,969 126,459 126,942 1,912 2,394 2.73
Wheat
Model 1 30,096 98,653 109,118 0 10,465 9.52
Model 2 30,042 98,985 146,856 0 47,871 43.54
Model 3 31,571 110,284 146,856 0 36,572 33.27
Model 4 32,534 120,117 146,856 0 26,739 24.32
Model 5 33,610 129,854 146,856 0 17,002 15.46
Corn
Model 1 21,959 100,580 85,999 21,819 7,238 --
Model 2 23,018 104,000 133,698 0 29,697 43.45
Model 3 22,111 105,766 133,698 0 27,932 40.86
Model 4 21,933 110,937 133,698 0 22,760 33.30
Model 5 21,746 115,532 133,698 0 18,165 26.58
Soybean
Model 1 5,891 8,497 10,149 0 1,652 5.08
Model 2 5,461 7,789 15,289 0 7,500 23.04
Model 3 5,490 8,230 15,289 0 7,059 21.69
Model 4 5,369 8,401 15,289 0 6,888 21.16
Model 5 5,628 9,135 15,289 0 6,154 18.91
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Table 5. China's Agricultural Imports by Sources

uU.S. Canada Australia Argentina EU Others
1,000 MT

Rice
Model 1 0 0 0 0 0 0
Model 2 0 0 0 0 0 2,959
Model 3 0 0 0 0 0 2,771
Model 4 0 0 0 0 0 2,582
Model 5 0 0 0 0 0 2,394
Wheat
Model 1 3,131 4,770 989 0 1,575 0
Model 2 14,648 20,249 4,021 670 7,276 0
Model 3 11,191 15,469 3,072 512 5,559 0
Model 4 8,182 11,310 2,246 374 4,064 0
Model 5 5,202 7,191 1,428 234 2,584 0
Corn
Model 1 7,238 0 0 0 0 0
Model 2 29,607 0 0 0 0 0
Model 3 27,932 0 0 0 0 0
Model 4 22,760 0 0 0 0 0
Model 5 18,165 0 0 0 0 0
Soybeans
Model 1 1,652 0 0 0 0 0
Model 2 7,500 0 0 0 0 0
Model 3 7,059 0 0 0 0 0
Model 4 6,888 0 0 0 0 0
Model 5 6,154 0 0 0 0 0
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