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1.0 INTRODUCTION

In terms of tonnage, grain and oilseeds are by far the most important commodity group
transported on the Upper Mississippi River (including the Illinois River). In 1992, these
commodities constituted 40% to 50% of the Upper Mississippi River freight tonnage.
Corn alone accounted for approximately 30% of the tonnage. Table 1-1 below shows
grain’s share of tonnage for the different segments of the Upper Mississippi River.

; , ccdMionn’a
q ¢ higlionn 2
, Seeme
Vi it
Total Grain and Oilseeds 49.97% 45.97% 40.02%
Wheat 2.02% 5.10% 0.90%
Corn 34.82% 28.53% 28.97%
Rice 0.01% 0.01% 0.01%
Barley and Rye 0.17% 0.20% 0.00%
Oats 0.22% 0.19% 0.08%
Sorghum 0.21% 1.06% 0.04%
Oilseeds 12.53% 10.87% 10.01%

Source: Waterborne Commerce of the United States, 1992.

- This report presents a comprehensive analysis of the factors that give rise to such large
volumes of grain traffic on the Upper Mississippi River. Section 2 examines supply - -
factors. Production areas are identified and historical regional shifts in these areas are
noted. Long-term forecasts of production are also presented for the five state Study Area.
Section 3 evaluates the factors which influence the demand for grain. The different
markets which consume grain are located and long-term consumption forecasts are
presented for the most important among these. Section 4 consists of a modal split -
analysis. In this section, we assessed the reasons why barge or rail is used to transport
grain between the supply areas and demand regions (identified in Section 2 and Section 3,
respectively). Section 5 completes the report with long-term projections of grain traffic
on the Upper Mississippi River. Corn, soybeans and wheat are emphasized in the report
since the other grains account for less than 1% of the tonnage on the Upper Mississippi

River.

Waterway Traffic Forecasts for

U.S. Army Corps of Engineers ) 1-1
the Upper Mississippi River Basin
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2.0 PRODUCTION

This section defines the different grain producing areas in the US and introduces forecasts
of grain production for each of the five states that border the Upper Mississippi River. In
Section 2.1, historical regional production trends are noted. Section 2.2 presents the state
level grain projections out to the year 2050.

2.1 Regional Production Trends

Corn

As shown in Figure 2-1, US corn production increased steadily from just over six billion
bushels in 1976 to approximately nine billion bushels in 1985. Production eased off
between 1986 and 1991 with the implementation of US government programs, which
were designed to reduce planted acreage and support relatively high grain prices and farm
incomes. In 1992, production began to expand again as increasing world demand has
driven up prices and reduced the amount of land in the acreage reduction program (ARP).

Notable regional shifts in US corn production include losses in share in the Southeast and
in the Great Lakes area (Indiana, Ohio, and Michigan) and share increases in the Plains
states (Colorado, Kansas, Nebraska, North Dakota, and South Dakota). The Plains has
been able to increase its share as technological advances have made corn a more viable
crop in relatively dryer climates. The strong growth in western livestock operations has
further spurred the demand for corn grown in the western edge of the cornbelt. The loss
in share seen in the Southeast is due primarily to the CRP program; i.e., in Southeast
there is more erodible land per unit of arable land than there is in other areas.

In 1994, the five state study area accounted for 52.89% of the total US corn production,
less than a percentage point higher than its 1977 share. These trends are shown
graphically in Figure 2-2. Within the study area, Iowa, Illinois, and Minnesota have
maintained fairly constant shares of US production since the early 80s: Iowa at 19%,
Illinois at 17%, and Minnesota at just under 9%. Missouri has fallen almost a percentage
point to just over 3% and Wisconsin has lost almost a percentage point and now accounts
for about 4.5% of US production. Within the Plains states, Nebraska now produces
approximately 12% of the corn grown in the US, having gained almost four percentage
points since 1975. South Dakota’s share has increased by almost a percentage point since
the early 80s but appears to be flattening out at 3%. Since 1984 Kansas has doubled its
share from 1.5% to 3%.

U.S. Army Corps of Engineers 2-1 " Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Soybeans

Figure 2-3 shows a 200 million bushel decrease in US soybean production from the late
70s through the late 80s. The decrease can be attributed primarily to acreage reductions
as farmers pulled land out of production in response to government incentives and shifted
their crops to corn due to relatively higher prices. The upward trend beginning in the
early 90s is a result of increasing yields due to genetics, changes in planting practices,
and reductions in the amount of land in the ARP. Soybean yields typically exhibit more
variance on the downside of the yield trend as genetics and planting practices have made
yields more susceptible to poor weather conditions even though they have resulted in
higher yields during the average year. Recent technological innovations, however, are
making yields more responsive to above average weather conditions, increasing the
variance on the upside of the yield trend. This can be seen in 1994, which produced
record yields due to the combination of excellent weather and the new technological
innovations.

Several regional shifts in US soybean production have been taking place since the mid
1970s. As shown in Figure 2-4, the Plains states share of US soybean production
increased by almost eight percentage points while the Lower Mississippi Region
experienced a corresponding loss of share. The loss in share seen in the Lower
Mississippi Region is due primarily to the relatively higher percentage of program crops
in the area compared to the rest of the country. The Plains has been able to increase its
share due to technological advances that have allowed soybeans to be grown further west
in the relatively dryer climates. The strong growth in western livestock operations has
contributed to the demand for soybeans grown in the Plains. As a percentage of the US
soybean production, declines in the Eastern Seaboard have been offset by increases in the
North Midwest. Since the mid 80s, the Study Area increased its share of US soybean
production by two percentage points and now produces approximately 50% of all the
soybeans grown in the US. The states within the Study Area each exhibit a considerable
amount of variation in terms of their share of US soybean production. The most obvious
trends are found with Minnesota and Wisconsin, which have both shown steady
increases.

U.S. Army Corps of Engineers 2-4 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Figure 2-4

Soybean Production in Plains*
(Percent of US Soybean Production)
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*Incindes ND, 8D, NE, XS, OK, and TX
Source: US Departinent of Agriculture

Soybean Production: Lower Mississippi*
(Percent of US Soybean Production)
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*Inchudes Arkansas, Lovisians, Kentucky, T , Mississippi, and Alsbama
Source: US Department of Agriculture

Soybean Production in North Midwest*
(Percent of US Soybean Production)
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- *Includes Michigan, Indiana, and Ohio
Source: US Department of Agriculture

Soybean Production: Eastern Seaboard*
(Percent of US Soybean Production)
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*Includes PA, NJ, MD, DE, VA, NC, SC, and GA.

Source: US Department of Agriculture

Soybean Production in Study Area*
(Percent of US Soybean Production)
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*Includes Ilinois, fowa, Minnesota, Missouri, and Wisconsin
Source: US Depariment of Agricutture
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Wheat

Figure 2-5 shows that US wheat production peaked in the early 80s at nearly 2.8 billion
bushels. The decline in production during the 80s reflects the influence of US
government programs designed to idle acreage and thereby support farm incomes.
Production has started to increase during the 90s as the ARP program has been relaxed
due to higher grain prices caused by increasing world demand.

The most obvious regional trend signals a trade-off between the Northern Plains States
and the Southern Plains States. Since the late 70s, it appears that the Northern Plains
have gained about eight percentage points at the expense of the Southern Plains. This
shift is due primarily to more hardy varieties of winter wheat which can be grown further
north. The Study Area has lost a little over two percentage since 1975 and now produces
approximately 9% of the wheat grown in the US. Other shifts in US wheat production
have been less noticeable and exhibit more variance than the regional shares of other
grain crops.

U.S. Army Corps of Engineers 2-7 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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2.2 Forecasts of Grain Production

2.2.1 Fundamental Environment

World grain and oilseed production in the foreseeable future will occur within an
economic environment that is unlike that which has previously existed. Price will play a
greater role in this environment, due to reduced trade barriers and diminished government
supply control. Individually and in combination, these altered economic forces serve to
favor production within those geographic locations that possess a comparative economic
advantage regarding that crop’s production. Price will direct both production and
consumption and freer market access will allow the flow of production from surplus to
deficit areas.

The US has a notable comparative advantage as a grain producer because of its low per
unit cost of production, its efficient marketing system, and its highly developed
transportation network. Additionally, the US internal consumption base is well below its
ability to produce given its natural resource inventory. This surplus production capability
has for years made world trade an important factor for US agriculture and the evolution of
freer trade due to enhanced market access in the international arena will serve to continue
this into the next century.

Concurrent with world economic environment changes is a dramatic shift in domestic US
commodity policy. The US Department of Agriculture has orchestrated US production
with a variety of production limiting programs for the past 60 years. These production
limiting programs have taken various forms but in general have idled land from active
cultivation. The USDA will lose its authority to idle land as part of annual commodity
programs if proposed policy that is part of Budget Reconciliation legislation currently in
the process of becoming law is enacted.

- 2.2.2  General Assumptions

In deriving the estimates presented in this report, the following conditions were assumed
to prevail through 2010. Due to the time span included, these assumptions are somewhat
general. Forecasts for the 2010-2050 period presume a continuation of general trends in

preceding years and have the general character of continuation rather than deviation:

e The world political situation will remain generally stable with conflicts
between countries settled without significant military conflict.

» The favorable view toward trade inherent in the GATT agreement will persist
with the newly created World Trade Organization (WTO) successful in
settling trade disputes that arise.

U.S. Army Corps of Engineers 2-9 Waterway Traffic Forecasts for
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e The US storage and transportation infrastructure that supports agricultural
production will respond to growing demands and not act as a restraining factor
to its growth.

2.2.3 Methodology
Forecasts of harvested acreage and yield-per-acre for each crop were to generate the
forecasts of production for each type of grain. Crops involved in the forecast were corn,

soybeans, wheat, barley, oats, and sorghum.

Acreage Forecasts

The acreage forecasts for each crop were made using a two-step process. First, estimates
of total harvested acreage for all crops were developed based upon historical area trends
and assumptions concerning world demand, foreign supply, US government programs
(e.g., possible changes in the ARP and conservation reserve program (CRP)),
comparative crop economics, and available crop land.

World Demand

The forecasts for world demand were made on a region by region basis for the major
producers and consumers. SCI considered historical trends in population and food
consumption as well as livestock numbers and feed consumption in determination of the
projections. Where possible, changes in consumer tastes and preferences were also given
consideration. Implicit in the forecast was the assumption of continued strong economic .
growth in major consuming areas of the world.. This expected economic growth will be
reflected in expanded consumer incomes. Per capita use rates for both food and feed
consumption of grains and oilseeds have also been observed to follow distinct patterns.
Analysis of these various consumption patterns formed the basis for projected use rates
that were considered reasonable and present an accurate picture of expected use of grains
‘and oilseeds. Commodity price levels are assumed to rise over the time period.

The strong growth forecast in world food demand implies the U.S. will increase
production in the attempt to fill this demand.

GATT and Freedom to Farm Legislation

Assumptions regarding U.S. crop area take into account the 1995 Freedom to Farm Act
and expected variations of this legislation that are likely to impact U.S. farm production
during the next 50 to 55 years. This change in policy that allows the U.S. to produce for
the export market is a key assumption for the long-term forecast. However, there are
some restrictions on acreage that are not sensitive to prices. The outlook assumes that
some form of land retirement will prevail during the length of the for and that a certain

U.S. Army Corps of Engineers 2-10 Waterway Traffic Forecasts for
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percentage of the CRP land will be held out of production on a permanent basis as it
represents wetlands and other highly erodible land that is not suitable for crop production.

SCI believes that the advent of the GATT agreement, the 1995 U.S. Freedom to Farm
Act, and the ongoing CAP reforms of the EU mark a new era of significantly reduced
government involvement in agriculture. The forecast incorporates the GATT regulations
governing subsidized exports that were agreed upon by most major exporters. These .
regulations will impact trade until 2001 and are likely to extend well beyond as the global
evolution toward “free trade” is expected to be sustained. The forecast also considers the
impact on trade of the various import tariffs reductions for grain and oilseeds and the
minimum access provisions that will be implemented over the next 5 to 6 years as a direct
result of the GATT agreement. The reduction and/or elimination of trade barriers are
assumed to increase the global volume of trade. This increase is reflected by the steady
upward growth in global grain and oilseed consumption and trade over the forecast
period.

An additional factor is the continued reduction of political influence of the agricultural
sector. Many countries are being forced to reduce support for agricultural programs due
to budgetary constraints that are currently dictated by law. While there may be instances
of increased intervention on a limited basis from time to time, SCI does not anticipate
.that either the U.S. or other countries will return to the level of intervention and
regulation witnessed during the mid to late 1980's. For most countries, it will not be
economically or politically feasible to return to similar high levels of monetary support.

Foreign Supply

The forecasts of foreign supply are based on several factors including, historical
production experience in the country/region, current available crop area and potential for
expansion, current and expected agricultural policies in the respective country/region, and
their expected rate of adaptation of technology. In most cases, the forecasts assumes a -
continued expansion of world crop area for the next 5 to 10 years. It is likely at some
point that many countries will be approaching the upper boundaries of their potential crop
areas. One cannot assume that high prices will automatically stimulate increased crop
production. With respect to corn, there are few other areas outside the U.S. that are suited
to increase area significantly. Those that can will show an offset by reducing area of
competing crops. At present, Brazil appears to have significant potential to expand
soybean area. The forecast assumes the return of the majority of land now idled by the
set-aside program in the EU, thus the potential for additional expansion beyond the
forecast levels do not appear likely. There is also a significant area of land out of
production or producing below potential in the Former Soviet Union that could
eventually boost supplies of wheat and barley in that region.

It might be argued that several foreign producers could experience production increases
larger than currently forecast. This might happen if several major producers were to
incorporate technology at a faster pace that is currently assumed to happen in the forecast.
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The foreign production forecasts were also made with the assumption that historical
trends in adoption of technology would continue in the future.

Availability of Land

Both the U.S. and the state acreage forecasts were made with the use of an area matrix
that considers the total land available for crop production. There is a finite number of
acres that can be utilized for crops, thus there is an upper limit on area. The high area
levels of the late 1970s and early 1980°s were used to represent an upper extreme or limit
for total crop area. During this time period the level of land in withheld from production
was negligible and cultivated area represents a full production scenario. In ail cases, the
forecasts crop areas approach or exceed those 1970's-80's boundaries by the year 2000
and remain at or near the limit for the duration of the forecast. As stated above,
consideration was also given to the available amount of land currently idled under
government programs and to the amount of land in the CRP that may be returned to -
crops.

Comparative Crop Economics

The total acreage forecasts were allocated to individual crops based upon historical shares
and evaluations about possible changes in those shares. .Relative grain and oilseed price
levels can be assumed to cause shifts between crops from time to time.

Yield Forecasts

Yields were forecast on the basis of linear long-term trends with a 25 year period (1970-
1994) as the base. During that time period there were numerous significant advances in
technology which were applied by U.S. farmers. Significant changes in the yield trends,
which occurred in the early 1970s, precluded the use of a longer base period. The
introduction of hybridization lead to the steep acceleration in yields observed between
1950-1970. By 1970 yields were starting to approach the maximum potential that could
be reached through hybrid varieties. As a result, the acceleration in yield growth slowed.
Moreover, as yield increases began to be more difficult to achieve, the use of highly
specialized varieties started to be emphasized. This emphasis resulted in breeding out
some of the natural resistance to disease and substantially increased the variability in
yields. These two related events, the decline in the growth rate and the increase in
variation, signify important differences between the past twenty five years and the twenty
years prior to 1970. It is believed that the adoption of new technology (cultivation
practices, machinery, genetics and biotechnology) in the future will follow a pattern
similar to the one witnessed during the latter period’.

! We do not believe that there will be significant technological advances in fertilizer application that will
accelerate yields inreases. As shown in Volume III: Agricultural Chemicals, fertilizer application rates
have been fairly constant since 1980. These rates were held constant throughout the forecast horizon and
were used to estimate future demand for agricultural chemicals. As a result, projected yield increases are
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Use of non-linear trends were considered to allow for potential technological advances, as
there has been some speculation that we are on the brink of a new revolution in
biotechnology that will accelerate yield growth. It is difficult to gage the probability of
these speculations as some experts are skeptical of the assertions. For example, new
seeds being developed for soybeans and corn will make the plants resistant to Round-Up,
a herbicide that typically kills all plants it contacts. Such seeds should give farmers better
control over weeds, which could result in improved yields. However, farmers already use
herbicides to control weeds, just not as effectively. The increase in yields will occur as a
result of the marginal improvements in weed control. It is difficult to say whether the
increase will be greater than increases in yields observed during the past twenty-five
years. Some experts point out that the real benefits of this new technology may not be in
terms of yield improvements but in terms of lower production costs for farmers.

Analytical review indicated that the non-linear alternatives were not statistically superior
to the linear application in past years. Therefore, linear functions for estimation were
deemed preferable for the yield projections. If the forecast errs, it likely will be on the
low side. Projections based on non-linear trends resulted in yield levels 15 to 40 percent
above linear trend results. Nonetheless, the crop yield forecasts contained in this study
represent an accurate and best assessment of yield trends and technology incorporation
that will prevail during the coming fifty year time period.

Uncertainty Bands

A simple Monte Carlo simulation was employed to develop uncertainty bands around the
production forecasts. For each crop and forecast year, distributions were specified for
total acreage, crop share of total acreage, and yield per acre. The distributions were
assumed to be normal and independent of each other. The means of the distributions
were defined by the point estimates. It took two. steps to define the standard deviations.
For each variable we divided the standard deviation of the base period by the mean of the
base period. We then multiplied these ratios by each corresponding forecast to estimate

assumed to result from technological advances in other areas such as cultivation practices and
biotechnology.

The price spread between the price of fertilizer and the price of grain is a major determinant of how much
fertilizer farmers are willing to apply. Not using enough fertilizer can result in low yields while using too
much fertilizer can cost more than the value of the extra grain that is produced. The price of grain is
expected to rise over the forecast horizon and it is likely that fertilizer prices will also rise. World demand
for fertilizer is rising as a result of expanding foreign acreage and increasing application rates in countries
that currently do not use much fertilizer. Unless there is a significant drop in the cost of fertilizer
production, we probably will not see substantial increases in the price spread that will lead to higher
application rates. Such a possibility is further offset by two factors. First, there is an upper limit on
application rates as using too much fertilizer can reduce yields. In addition, the introduction of GPS
technology has allowed farmers to become much more efficient in their use of fertilizer, allowing them to
use it less frequently and more selectively. Future innovations in fertilizer application are assumed to
follow the same course: i.e., aimed at reducing production costs rather than increasing yields.
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the standard deviations for each future distribution. Standard forecast errors that can be
estimated using regression analysis were not used because they do not take into
consideration potential changes in the trend which are likely to occur over a long period
of time. For the total acreage distributions, it was also necessary.to subjectively define
truncation points on the high side of the mean to take into account limits on total
available acreage. Once these three distributions had been defined (for a particular
forecast year and crop), 5000 random deviates were generated from each distribution and
multiplied by each other to produce a distribution of production. The variation in this
distribution (in terms of its percentage of the mean) was used to define the bands around
the production forecasts that had previously been made.

2.2.4 Grain Production Forecasts
United States

Since the early 1970’s US harvested acreage for major grain and oilseed crops has ranged
between 208 and 227 million acres. Production economics of the various crops,
government program provisions and weather have all played a role in the year-to-year
swings. In the mid-1980’s government policies were aimed at supporting farm incomes
and reducing grain surpluses by taking land out of production. By the early 1990°s
annual acreage reduction programs (ARP) and long term retirement programs (CRP) were
holding 50 to 55 million acres of crop land out of production.

The forecast points to US crop area expanding to 226 million acres by 2010 from the
current 208 million acre level. Area is forecast to further expand to nearly 230 million by
2050. This area increase assumes no annual program idling throughout the forecast
period and a reduction of CRP acreage from its current 36.5 million acres to 20 million
by 2010 and thereafter. By crop, corn area is expected to expand by almost 12 million
acres with the bulk of the increase taking place in the next five years. Few areas in the
world are as climatically suited to corn production as the midwestern US. In contrast
soybean area at the US level is only expected to gain 2 million acres as growth in South
America continues to offer competition. Wheat area is forecast to expand 4.5 million
acres underpinned by global demand growth. The reduction of subsidized exports will
counter some of the gains for wheat. Similar to corn, the bulk of the increase in wheat
area is expected to be accomplished in the next five years. Area of other grains (barley,
oats, sorghum) is forecast to expand by 3.5 million acres due to reduced program acreage
idling and expected growth in global demand for feed grains. Gains for barley and
sorghum are expected to more than offset a decline in oats. The level of oat acreage is
important relative to crop area as it competes for area and is important in many rotation
programs. However, oats do not play a significant role in grain exports and an
inconsequential amount was assumed to be exported. Forecasts of harvested acreage and
underlying ARP and CRP assumptions are presented in Table 2-1.
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At the US level, corn yields were forecast to increase to 224 bushels per acre by 2050.
Soybean yields were forecast to rise to 62 bushels per acre while wheat yields were set at
66 bushels per acre. Commensurate increases were projected for other grains.

Production estimates resulting from the acreage and yield forecasts are shown graphically
in Figure 2-6. Historical data and forecasts for acreage, yields and production are
presented in tabular form in Appendix A.

Table 2-1: US Production Forecasts
1974% 1984* 1994* 2000 2010 2025 2050

HarvestedArea(Ml A D R
Comn 65.1 66.2 66.9

76.1 774 787

Soybeans 53.5 634 60.1 61.4 616 62,0
Wheat . 63.0 64.3 618 66.1 662 663
Other Grains' 37.1 333 192 216 216 219 227
Total 2187 2272 2080 2249 2258 2271 2297
Annual (ARP) 56 451 16.8 0.0 0.0 0.0 0.0
Long Term (CRP) 26 0.0 36.5 26.0 20.0 200 200

Grand Total 226.9 272.3 261.3 250.9 245.8 247.1 2497

Yields' (BuSh¢ls : i Y
Corn 832 1019 1216 1350 1528 1795 2241
Soybeans 268 295 - 370 385 434 506 626

Wheat 29.8 38.6 375 41.0 46.0 53.5 66.0

Proditction (Vil:BUSHE: ‘
Corn 5404 6909 8190 10287 11712 13898 17633
Soybeans 1437 1865 2224 2347 2661 3116 3883
Wheat 1873 2480 2315 2710 3042 3542 4376

~ *Three year moving average of the indicated, preceding, and succeeding years
1barlcy, oats, sorghum

Study Area

Grain and oilseed production were forecast for the five key states which most directly
supply the upper Mississippi River transportation system: Illinois, Iowa, Minnesota,
Missouri, and Wisconsin. Projections for both harvested area and yield were derived
independently for each state. Projected production levels by crop for each state were
determined by taking the product of area and yield. The US forecast for harvested area
and yield for these crops over a similar time period was used as a benchmark.

For each state, a brief description of the area forecast, pertinent ARP/CRP assumptions
and expected crop yields follows. Individual state area forecasts, yield estimates, and
production projections are located in Appendix B. Appendix C provides the results of the
regressions used to make the yield forecasts.
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Illinois

Area of grain and oilseed crops over the past 20 years has held near 21 million acres. An
additional 1.5 to 2 million acres was idled under government programs in recent years.
The projections assume no annual acreage reduction programs will be in effect and that
approximately 200 thousand acres will remain in some form of long term land retirement
program. As shown in Table 2-2, area of crops is forecast to increase to 22.7 million
acres by 2000 and hold near that level over the following fifty years. The projections for
2050 indicate that corn will remain the dominant crop with a 1 to 1.5 million acre
increase over historic levels. Wheat area is expected to be above that of the past ten
years, but less than 20 years ago as corn maintains a competitive economic advantage.
Soybean area is expected to hold near recent levels during most of the forecast. Barley,
oat and sorghum area is projected to remain flat near recent levels of 300 thousand acres.
Yields for Illinois, based on a 25 year least squares trend, indicate a 225 bushel per acre
level for corn, 64 bushels for soybeans and 87 bushels for wheat. Those yields compare
with recent three year averages of 133 bushels for corn, 43 bushels for soybeans and 51
bushels for wheat. Figure 2-7 shows the subsequent production forecasts.

Table 2-2: 1llinois Production Forecasts
1974* 1984*

2010 2025

Corn
Soybeans 8.6 94 94 9.3
‘Wheat 1.6 1.5 14 14
Other Grains! _ 0.5 . 03 0.3 03
Total - 20.8 21.5 22.6 22.5 224
Annual (ARP) 0.2 0.6 0.0 0.0 0.0
. Long Term (CRP) 0.0 0.8 0.2 0.2 02
Grand Total 21.0 229 22.8 22.7 22.6
Yields (Bus .
Corn 100.3 109.3 133.0 1435 159.9 184.5 2254

Soybeans 30.8 345 43.0 43.7 47.7 53.8 63.9

Comn = 1016 1135 1405 1643 1829 2107 2570
Soybeans 266 311 404 410 448 503 594
Wheat 53 57 64 84 91 102 117

*Three year moving average of the indicated, preceding, and succeeding years
Iparley, oats, sorghum
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Towa -

Iowa total crop area is similar to Illinois having historically been 20 to 21 million acres.
In recent years there have been slightly more than 3 million acres in government
programs. As shown in Table 2-3, the projections reveal an increase in corn area of 1.5 to
1.7 million acres from historic levels to a total of 13.3 million by 2050. Although a fairly
flat trend is expected for soybeans, the significant expansion achieved in recent years is
maintained through the forecast. Wheat area in Iowa is less than 50 thousand acres. The
level of other crops (oats) is expected to hold near 400 thousand acres which is in line
with recent totals. Total crop area is forecast to hold near 22.5 million acres or about 1.7
million larger than the average of the past three years. About 1 million acres are expected
to be maintained in a long term land retirement program. Crop yields are forecast at 202
bushels for corn, 66 bushels for soybeans, 50 bushels for wheat and 68 bushels for oats.
For comparison, recent three year averages were 118 bushels for corn, 42 bushels for
soybeans and 37 bushels for wheat. Figure 2-8 portrays production forecasts for Iowa.

Table 2-3: Iowa Production Forecasts :
1974%* 1984* 1994* 2000 2010 2025 2050

Hiify (VIIACres) e
Corn 11.9 11.7 11.7 134 134 13.4 13.3
Soybeans 7.2 8.2. 8.8 8.8 88 8.8 8.9
Wheat 0.1 0.1 0.0 0.0 0.0 0.0 0.0
Other Grains! 1.4 0.8 0.3 0.4 0.4 0.4 0.3
Total 20.6 20.8 20.8 22.6 226 226 22.5
Annual (ARP) 0.3 238 0.9 0.0 0.0 00 00
Long Term (CRP) 0.0 0.0 22 1.3 1.0 1.0 1.0
Grand Total 20.9 23.6 239 239 23.6 23.6 235

Yields (Bishe : e A
Comn 92.3 108.3 117.7 134.8 148.1 168. .
Soybeans 32.0 34.8 42.0 44.8 49.0 55.2 65.7
Wheat 32.0 40.7 37.1 402 422 452 50.2

I ;rn ,.?’a vt R SRR T e A Fci R s Renes SaE
Corn 1098 1299 1397 1982 2245 2680
Soybeans 232 284 371 430 487 584
Wheat 2 4 2 2 2 2

*Three year moving average of the indicated, preceding, and succeeding years
barley, oats, sorghum
U.S. Army Corps of Engineers 2-19 " Waterway Traffic Forecasts for
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Missouri

History indicates a total crop area of 8 to 10 million acres with slightly more than 2
million idled acres in recent years. Shown in Table 2-4, the forecast indicates a 300
thousand acre increase each for corn and wheat and a million acre expansion for soybeans
during the 50 year forecast interval. A projected increase in sorghum accounts for the
300 thousand acre increase in other crops. The projections suggest a total crop area just
shy of 10 million acres during the next 50 years. About 1 million acres of idled land will
be returned to crop production and the balance will be maintained in a long term reserve.
Trend forecasts indicate a 2050 yield of 209 bushels for corn, 53 bushels for soybeans
and 65 bushels for wheat. Grain sorghum yields are projected to increase to 144 bushels
per acre by 2050. Average yield for the past three years were 104 for corn, 34 for beans,
42 for wheat and 83 for sorghum. Production forecasts for Missouri are shown
graphically in Figure 2-9.

Table 2-4: Missouri Production Forecasts
’ 1974* 1984*

2000 2010 2025 2050
R L

-Comn 2.7 1.9 1.9 23 22 22 22
Soybeans 44 5.2 42 4.6 47 4.9 52
Wheat 1.2 1.7 . 1.2 1.3 1.4 14 1.5
Other Grains! 0.6 1.2 0.6 0.7 0.7 0.8 0.9
Total 8.9 10.0 7.9 8.9 9.0 9.3 9.8
Annual (ARP) 03 1.2 04 0.0 0.0 0.0 0.0
Long Term (CRP) 0.1 0.0 1.7 1.1 1.0 1.0 1.0
Grand Total 93 11.2 10.0 10.0 10.0 10.3 10.8

ields (Bushels Perers TR e

~ Com

Soybeans 24.8 25.0 33.7 353 38.9 44.3 534

Soybeans 111 131 143 162 183 216 275
Wheat 38 68 52 60 68 79 100

*Three year moving average of the indicated, preceding, and succeeding years
lbarley, oats, sorghum

U.S. Army Corps of Engineers 2-21 " Waterway Traffic Forecasts for
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Minnesota

History indicates total crop area of about 14.5 in recent years as declines in wheat and
other grain area was not offset by increases in corn or soybeans. In the early 1990s, 2.7
million acres were idled in government programs. In Table 2-5, the 50 year projections
show total crop area of 16.7 million acres by forecast end. By crop, an increase of 1.3
million acres is forecast for corn. Smaller increases of 300 and 500 thousand acres are
projected for soybeans and wheat, respectively. Barley and oats area is steady at 1
million acres. A total of 1.2 million acres is expected to remain in a long-term reserve
program. Trend yields are 215 bushels for corn, 58 bushels for soybeans, 51 bushels for
wheat and 104 bushels for barley. Historical comparisons for the previous three years are
110 bushels for corn, 34 bushels for soybeans, 33 bushels for wheat, and 56 bushels for
barley. Minnesota grain forecasts can be seen in Figure 2-10.

Table 2-5: Minnesota Production Forecasts
’ 1974* 1984*

1994* 2000 2010 2025 2050

Corn

Soybeans 39 4.9 5.5 5.8 5.8 5.8 5.8
Wheat 2.6 2.5 24 2.6 2.7 2.8 2.9
Other Grains! 3.0 2.1 1.0 1.2 12 11 1.0
Total 15.2 15.2 14.6 16.3 16.4 16.5 16.7
Annual (ARP) 0.2 2.6 0.8 0.0 0.0 0.0 0.0
Long Term (CRP) 02 0.0 1.9 14 14 1.2 1.2

Grand Total - 15.6 17.8 17.3 17.7 17.8 17.7 17.9

Yields/(BUSHels Per AL L
Corn 750 1020 1103 1303 1473 1729 2154
Soybeans 278 327 343 389 427 484 578

" Wheat

45.8 32.8 404 42.6 45.8 51.1

Product P Baa
Corn 429 594 655 873 996 1184 1508
Soybeans 110 162 190 224 246 279 335
Wheat ) 82 114 77 105 113 126 148

*Three year moving average of the indicated, preceding, and succeeding years
1barlf:y, oats, sorghum

U.S. Army Corps of Engineers 2-23 " Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Jack Faucett Associates Project # 405-10 _ April 18, 1997

Wisconsin

In Table 2-6 it can be seen that the projected crop area of 5.2 million acres for 2050 is one
million larger than average of the past three years. By crop, corn is expected to gain 1.1
million acres, soybeans and wheat will ‘increase 100 thousand each while other
crops(barley and oats) decline by 100 thousand acres. Over the past three years, 1.1
million acres were idled. Over the next 50 years, 600 thousand of these acres are
expected to return to crops with 500 thousand acres remaining in long-term reserve.
Long-term trend yields are 193 bushels for corn, 76 bushels for soybeans, 93 bushels for
wheat and 62 bushels for barley. Comparative yields for the past three years were 116
bushels for corn, 41 bushels for soybeans, 49 bushels for wheat and 50 bushels for barley.
Wisconsin grain production forecasts are shown in Figure 2-11.

Table 2-6: Wisconsin Production Forecasts
1984*

Harvested ATeaiIi

32 33 35 338

Com : . . .

Soybeans 0.2 0.4 0.7 0.8 0.8 0.8 0.8
Wheat 0.1 0.2 0.1 0.2 0.2 0.2 0.2
Other Grains' 1.4 0.9 0.6 0.6 0.6 0.6 0.5
Total 4.0 45 4.1 4.8 4.9 51+ 53
Annual (ARP) 0.1 0.6 0.3 0.0 0.0 0.0 0.0
Long Term (CRP) 0.1 0.0 0.8 0.6 0.6 0.5 0.5
Grand Total , 42 5.1 52 54 55 5.6 5.8

Z ": d o 5 ]
Corn 79.0 1033 116.0 124.7 138.4 158.9 193.1

Soybeans 235 32.7 40.7 43.9 50.3 60.0 76.1
Wheat 33.3 52.0 48.9 56.2 63.6 74.8 93.4

Production: Vil
COm 1 78

R

Soybeans 5 12 31 62
Wheat 2 8 7 8 14
*Three year moving average of the indicated, preceding, and succeeding years
lparley, oats, sorghum
U.S. Army Corps of Engineers 2-25 " Waterway Traffic Forecasts for

the Upper Mississippi River Basin
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Jack Faucett Associates Project # 405-10 ) April 18, 1997

3.0 CONSUMPTION

This section identifies the markets and industries which demand US grains and oilseeds.
Sections 3-1 through 3-4 describe these markets for corn, soybeans, wheat and other
grains, respectively. Each of these analyses contains two parts. The first part details
domestic uses while the second one describes export markets. In each case, an attempt is
made to locate the main US geographic areas where the demand occurs. The location of
domestic consumption is determined both by the location of manufacturing industries
which process grain and oilseeds, such as ethanol and food processing industries, as well
as by the location of livestock and poultry industries, which use grain for feed. Exported
grain and oilseeds leave the US from certain ports which have appropriate handling
facilities. In a sense, these ports also represent US geographic areas where grain and
‘oilseed are demanded and will be identified. Section 3-5 provides forecasts of grain and-
oilseed consumption where the data are adequate for making such projections. -

3.1 Corn

Table 3-1 shows how US corn has been consumed at the national level annually between
1980-and 1993. Over the period, total domestic consumption’s share of total- -

. consumption increased from approximately 70% to over 80%, shown graphically in .
Figure 3-1. This increase.came at the expense of exports, whose share declined by a -
concomitant ten percentage points. The shift to domestic consumption has been driven

by the food and industrial uses categories, whose shares of total corn.consumption have -.-
steadily increased over the period. Although there is a lot of variance in feed’s share of . -
- total consumption, its trend has remained relatively constant, maintaining an average of
- 60% over the period. _ o

U.S. Army Corps of Engineers 3-1 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Jack Faucett Associates Project # 405-10 April 18, 1997

3.1.1 Domestic Consumption

Domestic corn consumption includes corn that is used for food, seed, and industrial (FSI)
purposes and corn that is used for feed. As can be seen in Figure 3-2, FSI uses of corn
have been growing faster than feed uses. Over the fourteen year period, FSI use
increased from 13.5% to 25.0% of domestic consumption. The discussions below
characterize these different types of domestic corn consumption.

Food, Seed, and Industrial Uses (FSI)

There are over 3,500 different FSI uses for corn. For purposes of this study, these uses
have been aggregated into the following four groups: 1) sweeteners (including high-
fructose corn syrup, glucose, and dextrose) and starches, 2) fuel alcohol, 3) beverage
alcohol, and 4) cereals and other products (including dry milled products, confectionery,
baked goods, etc.). Seed use will not be addressed because it constitutes: such a small
percentage of corn consumption. - S -

For each group, we attempted to locate the main US production regions. This included

identifying the primary production facilities-for each FSI product group and evaluating -

- -industry data indicative of economic activity. Estimated production levels were then used
to derive the amount of corn required for each purpose in each region. :

Several sources of information were used to identify the production facilities and to
develop the state allocations of FSI corn usage.- Initially, the corn marketing board or .
relevant agency for each state was contacted. - These organizations included the -
Minnesota Department of Agriculture, the Wisconsin Corn and-Soybean Association, the
Iowa Corn Promotion Board, the Illinois Corn Marketing Board, -and the Missouri:
Department of Agriculture. In addition, a number of trade associations provided valuable
data and information, including the American Corn Millers Federation, the Corn Refiners
- Association, the Renewable Fuels Association, the Distilled Spirits Council of the United
* States, Information Resources, Inc., and the Illinois Corn Growers Association. Finally, -
information obtained from the US Department of Agriculture was useful to the analysis.
‘The 1992 Census of Manufactures was the main source used to estimate regional
production levels of industrial users of corn. :

Sweeteners and Starches

Sweeteners and starches together account for the largest share of FSI use (See Table 3-1).
However, as shown in Figure 3-3, that share has been falling steadily since the early 80s
and is now approaching 56%. This decline can be attributed to the relatively faster
growth rate in the amount of corn used for fuel alcohol.

U.S: Army Corps of Engineers 3-4 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Jack Faucett Associates Project # 405-10 April 18, 1997

Manufacturers predominately use the wet corn milling process to produce sweeteners
(high fructose corn syrup, glucose, and dextrose), starches, and byproducts such as oil,
gluten feed and gluten meal. While ethanol and beverage alcohol production utilize the
wet corn milling process, the Census Bureau has assigned them to different industries
since they require further refinements beyond the typical wet milling process. In this
light, the corn sweeteners and starch industries together accounted for approximately 94%
of the US wet corn milling output in 1992.

Iowa, Illinois, and Indiana are the three biggest producers of wet corn milling products.
In 1992, these three states accounted for 73% of the US value added in the wet corn
milling industry, down from 77% in 1987. To avoid disclosing information about
individual proprietors, the Census Bureau did not release any economic related data for
the remaining states. However, they did provide broad employment ranges for the few
states that account for the rest of the US production. From these ranges, it appears that
Tennessee is the next largest producer, followed by Kansas and Ohio.

. 1993 state estimates of the amount.of corn used by the wet corn milling industry are

" shown in Table 3-2. To develop thése estimates, we calculated the prodict of each state’s

1992 share of total US value added in SIC group 2046 (Wet Corn Milling) and the total - .
amount of corn used by US wet corn.milling industry (the sum of columns 2-4 in Table 3-.-
-1). Table 3-3 lists the names and locations of the US wet corn millers.. -

State.

Towa T 1,078

Illinois 810

Indiana 498

Other 872

US Total 3,258 100 o - 909

*Market year beginning September 1.
Source: 1992 Census of Manufactures.

U.S. Army Corps of Engineers 3-7 . Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Table 3-3: Location of US Wet Corn Millers

Company City State
Archer Daniels Midland (ADM) Decatur IL
ADM Peoria IL
ADM Cedar Rapids IA
ADM Clinton IA
American Fructose Decatur AL
American Fructose Hammond IN
American Fructose Dimmitt X
Cargill, Inc. Eddyville IA
Cargill, Inc. Cedar Rapids IA
Cargill, Inc. Dayton OH
Cargill, Inc. Memphis TN

- Golden Technologies, Inc. Johnstown CO
CPC International, Inc. - Stockton CA
CPC International, Inc. Argo IL
CPC International, Inc. Pekin IL
-CPC International, Inc. Winston-Salem NC
Grain Processing Corp. Muscatine - IL
‘Minnsota Corn Processing Marshall - MN
Minnsota Corn Processing .. Columbus 'NE
National Starch and Chemical Co. Indianapolis IN
National Starch and Chemical Co. Kansas City MO.
Penford Products Cedar Rapids- - IA
Roquette America - Keokuk JA
A.E. Staley Manufacturing Co. - - Decatur IL
A.E. Staley Manufacturing Co. Lafayette, North CIN
AE. Staley Manufacturing Co. Lafayette, South IN =

Loudon TN

A.E. Staley Manufacturing Co.

Source: US Department of Agriculture, Economic Research Service, 1992.

U.S. Army Corps of Engineers

Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Ethanol

Since the early 80s, relatively rapid growth in the ethanol industry has contributed to fuel
alcohol’s increasing percentage of FSI corn use, shown in Figure 3-4. Illinois and Iowa
are the two largest producers of ethanol, together accounting for almost 65% of total
ethanol production in the US. State estimates of the amount of corn used in ethanol
production were developed by using state shares of ethanol production to allocate

the total amount of corn used to produce fuel alcohol (shown in Table 3-1). Table 3-4
summarizes the state level estimates of ethanol corn usage for the 1994 marketing year.
Table 3-5 lists the principal ethanol producing facilities that are currently in operation.

State: waBercentiol; FViillionsToBUShe
Ilinois 40.04 204.19
Iowa _ 2427 12376
Nebraska 9.37 . ' 47.79
Indiana 594 30.32
Ohio 4.55 _ ' 23.18
Minnesota 402 20.51
Tennessee - - 294 1 14.98
Kansas ' . 249 . v 12.70
North Dakota . 2.31 ' 11.77
New Mexico 094 - . 4.82
South Dakota _ 0.87 442
Washington ' 0.54 ' 275
Idaho ' 0.42 2.14
South Carolina 0.42 1 214
California 0.40 : 2.03
Louisiana ‘ - 0.17 0.89
Montana 0.17 0.89
Colorado 0.10 0.50
Texas 0.04 0.21
Total US 100.00 510**

*Source: National Corn Growers Association.
**Source: US Department of Agriculture, Economic Research Service, 1994.

U.S. Army Corps of Engineers 3-9 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Table 3-5: Ethanol Production Facilities

Capacity 1994 Production

Company : City State  (ml gallons) (ml gallons)*
ADM Decatur IL 310.0 NA
ADM Peoria IL 200.0 NA
ADM Cedar Rapids 1A 200.0 NA
ADM Clinton IA 160.0 NA
Pekin Energy Company Pekin IL - 100.0 100.0
New Energy Co. of Indiana South Bend IN 90.0 88.0
Minnesota Corn Processors Columbus NE 85.0 80.0
Cargill, Inc. Blair NE NA 75.0
South Point Ethanol South Point IN 65.0 NA
Minnesota Corn Processors Marshall MN 40.0 40.0
A E. Staley Manufacturing Loudon N 42.0 42.0
Cargill, Inc. Eddyville IA 35.0 30.0
High Plains Corp York NE NA 30.0
Ag Processing, Inc. Omaha NE NA 30.0
Nebraska Energy Aurora NE NA 30.0
Chief Ethanol Fuels, Inc. -Hastings NE 28.5 28.0
ADM . - Walhalla ND 28.0 NA
Midwest Grain Products Atchison KS 26.0 26.0
High Plains Colwich KS 20.8 20.0
Roquette America Keokuk IA 18.0 14.5
Corn Plus Winnebago MN 15.0. 15.0
Heartland Corn Products Winthrop MN NA 14.0
Midwest Grain Producers Pekin IL 12.0 12.0
Alchem Limited Grafton ‘ND 12.0 12.0
Giant Industries Portales NM 14.0 13.5
. Grain Processing Corp. Muscatine IA 10.0 NA
Broin Enterprises, Inc. Scotland SD 100 10.0
Reeve Agri Energy, Inc. Garden City KS 10.0 9.0
Manildra Energy, Inc. Hamburg 1A 6.0 - 6.0
Burns Philp Kingstree sC 6.0 6.0
Morris Ag Energy Morris MN 5.0 5.0
Heartland Grain Fuel " Abeerdeen SD 4.0 4.0
J.R. Simplot Co. Caldwell ID 4.0 4.0
J.R. Simplot Co. Burley ID 4.0 4.0
Wyoming Ethanol - Torrington wY NA 4.0
Georgia Pacific Corp. Bellingham WA 3.5 32
Parallel Products Rancho Cucamonga CA 3.0 3.0
Golden Cheese of California Corona CA 2.7 2.7
Reyncor Industrial Shreveport LA NA 25
Alcotech, Inc. Ringling MT 2.0 NA
Kraft, Inc. Glenville IL 1.5 1.5
Permeate Refining Hopkinton IA NA L5
Ag Power of Colorado Golden CO NA 14
Minnesota Clean Fuels Dundas MN 1.2 1.0
ESE Alcohol, Inc. Leott KS 1.0 0.6
Pabst Brewing Co. - Olympia WA 0.7 0.7
Dairyman’s Cooperative Tulare CA 0.7 NA
Jonton Alcohol Edinburg > NA 0.6
Vienna Correctional Center Vienna IL 0.5 0.5

Source: Information Resources, Inc.
*Data from the Renewable Fuels Association
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Beverage Alcohol

As shown in Figure 3-5, the beverage alcohol percent of FSI uses of corn has dropped
consistently over the past ten years: from almost 12% of FSI use in the early 80s to
approximately 5% in the mid 90s. Table 3-6 presents state level estimates of the amount
of corn used to produce beverage alcohol. These estimates are based on 1993 (the most
recent year available) data provided by the Distilled Spirits Council of the United States
(DSCUS). The DSCUS records state-level production data on distilled products. State
shares of corn based alcohol production (whisky, gin, vodka, and alcohol and other
spirits) were used to allocate to the state level the amount of corn that is used nationally
to make beverage alcohol'. As can be seen, Illinois and Iowa consume most of the corn
used to make beverage alcohol, as they produced over 80% of the corn based alcohol
produced in the US in 1993. Table 3-7 lists the location of the major distillers in the US.

e
oductiontbyaState .
_ , jotal
California 0 0 21,704 1 21,705
Florida 0 0 4,715 0 4,715
Mlinois 24241 - 0 757,989 - 0 760,414
Indiana 7,048 | 2,702 3,901 4,621 18,272
lowa 1,675 0 377,507 0 379,182
" [Kentucky 0 0 0 39,862 39,862
Michigan 0 0 429 0 429
Minnesota 0 0 2,677 0 2,677
Ohio 0 0 803 0 803
Tennessee 0 0 51,030 13,458 64,488
Texas 0 0 45931 0 45,931
Virginia 0 0 2,132 162 - 2,295
Other 1,779 | 1,006 75,225 19 78,029
Total 12,926 § 3,708 | 1,344,044 58,123 1,418,801

! Such an allocation assumes that the amount of corn consumed is proportional across different alcohol

types.

U.S. Army Corps of Engineers

3-12

Waterwdy Traffic Forecasts for
the Upper Mississippi River Basin
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Table 3-7: Location of US Distillers

Company City State
Alaska Mountaintop Spirits Co. Anchorage AK
Alambic, Inc. Ukiah CA
Bonny Doon Vineyards Santa Cruz CA
Carneros Alambic Distillery Napa CA
Creekside Vineyards Suisun CA
Domaine Charbay St. Helena CA
Gaetano Specialties Ltd. Beverly Hills CA
E & J Gallo Winery Modesto * CA
Jepson Vineyards Ukiah CA
SKYY Spirits, Inc. San Franscisco CA
St. George Spirits Oakland CA
Heublein, Inc. Farmington CT
United Distillers Glenmore Stamford CT
Florida Distillers Co. Lake Alfred FL
Ron Matusalem Company - Miami FL
Todhunter International, Inc. Lake Alfred FL
Viking Distillery, Inc. Albany GA
Silver Creek Distillers, Inc. Rigby D
Archer Daniels Midland Co. Decatur L
-Barton Brands Ltd. Chicago L
Jim Beam Brands Co. . Deerfield L
Consolidated Distilled Products Inc. Chicago i
Grain Processing Corp. Muscatine - TA
Midwest Grain Products, Inc. Atchison KS
Age International Inc. Frankfort KY
Jim Beam Brands Co. Clermont KY
Blanton Distilling Co. Frankfort - KY
Brown-Forman Beverage Co. Louisville KY
Commonwealth Distillery Co. - . Lawrenceburg KY
Heaven Hill Distilleries Inc. Bardstown KY-
Maker’s Mark Distillery Bardstown KY
Ben F. Medley & Company Stanley KY
Sazerac Company, Inc. . New Orleans NO
White Rock Distilleries, Inc. Lewiston ME
Majestic Distilling Co. Baltimore MD
Montebello Brands Inc. Baltimore MD
M.S. Walker, Inc.  Somerville MA
Hiram Walker & Sons, Ing. Detroit MI
Marie Brizard Wines and Spirits U.S.A. - Princeton . MN
Phillips Beverage Company Minneapolis MN
United States Distilled Products Co. Princeton MN
McCormick Distilling Co. Weston MO
David Sherman Corporation St. Louis MO
Jenkins Spirits Corp., Ltd. Londonderry NH
The Black Prince Distillery Clifton NJ
Laird & Company Scobeyville NJ
Austin, Nichols & Co. Inc. New York NY
Royal Kedem Wine Corporation Brooklyn NY
Joseph E. Seagram & Sons, Inc. New York NY
Paramount Distillers Inc. Cleveland NY
Clear Creek Distillery Portland OR
Hood River Distillers Inc. Hood River OR
Charles Jacquin et Cie Philadelphia PA
Jack Daniel Distillery Lynchburg N
George A. Dickel Distilling Co. Tullahoma ™
A. Smith Bowman Distillery . Fredericksburg VA
James A. Robertson Co. Seattle WA

Source: Distilled Spirits Council of the United States, September 1994.
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Cereals and Other Dry Milled Products

Dry milled products consist of a relatively small proportion of the total U.S. FSI corn
uses: 7% in 1994/5. Shown in Figure 3-6, this share has dropped over two percentage
points since 1987.

Table 3-8 presents state level estimates of the amount of corn used to produce cereals and
other dry milled products. It can be seen that the stidy area accounts for about 60% of
the corn used for this purpose. These figures are based upon estimates of average daily
corn grinds for each dry corn mill operating in 1995, shown in Table 3-9. Multiplying
the daily grind estimates by 350 yielded an annual corn grind estimate for each facility;
these annual estimates were then aggregated by state to produce state level estimates of
annual corn grind. The final step entailed calibrating the state level estimates to conform
with USDA’s estimate of 118 million bushels of corn used in dry corn mills in the 1994-
1995 marketing year.

The American Corn Millers Federation provided most of the daily grind data for each dry
milling facility. -In instances where only ranges of daily grinds were provided, we used
the midpoint of the ranges. The amount of corn used in Iowa dry corn mills is based

~ upon data obtained from the Iowa Corn Promotion Board. For a few of the smaller
facilities, daily grind data were not available and we had to obtain estimates directly from -
company representatives. :

Illinois - . 384 454
Indiana 138 : 16.3
Towa 5.6 ' ' 6.6
Kansas 143 16.9
Missouri 31 3.6

Nebraska 10.8 12.7
Wisconsin 13.0 13.0
US Total 100.0 118

? The assumption that dry corn mills operate 350 days a years, on average, is based upon discussions with -
industry analysts.

U.S. Army Corps of Engineers 3-15 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Table 3-9: Location of U.S. Dry Corn Mills

Company City State
The American Milling Co. Cahokia IL
Lauhoff Grain Co. Danville IL
J.R. Short Milling Co. Kankakee IL
Cargill, Inc. Paris IL
Quaker Oats Co. Cedar Rapids 1A
Natural Products, Inc. Grinnell 1A
Hodgson Mill, Inc. Gairesville MO
Quaker Oats Co. St. Joseph MO
Conagra Flour Milling Decatur AL
Heamn & Rawlins, Inc. Seaford DE
Southeastern Mills, Inc. Rome GA
Amett’s Milling Co. Tifton GA
Wilkes Mill & Feed Co., Inc. Washington GA
Azteca Milling Co. Evansville IN
Cargill, Inc. Indianapolis IN
Agricor, Inc. Marion IN
Wilson’s Com Products, Inc. - Rochester - IN
Conagra Com Processing Atchison KN
Cereal Food Processors, Inc. -Bonner Springs KN
Scott’s Auburn Mills, Inc. Aubum KY
Crescent Mills Hopkinsville KY
Hopkinsville Milling Co.. Hopkinsville - KY
Weisenberger Mills, Inc. Midway KY
Wilkins-Rodgers, Inc. Ellicott City MD
The Attala Co. Kosciusko MS
Lauhoff Grain Co. . Crete NE
ADM Milling Co. Lincoln NE
New Hope Mills . Moravia NY
Champlain Valley Milling Corp. Westport NY
North State Milling Co., Inc Greensboro NC
King Milling Co. King NC
Midstate Mills, Inc. Newton NC
House-Autry Mills, Inc. Newton Grove NC
Lakeside Mills, Inc. Rutherfordton NC
Lakeside Mills, Inc. - Seven Springs NC
Jewel Evans Family Foods, Inc. Bidwell - OH
Clifton Mill Co. Clifton OH
Shawnee Milling Co. Shawnee OK
H.R. Wentzel Sons, Inc. Landisburg PA
White Lilly Foods Co. Knoxville TN
Spaulding Milling Co. Manchester TN
Clover Hill Milling Co. Maryville TN
Arrowhead Mills, Inc. Hereford TX
Azteca Milling Co. Plainview TX
Pioneer Flour Mills San Antonio X
Big Spring Mill, Inc. Elliston TX
ADM Milling Co. Milwaukee WI

- Source: American Corn Millers Federation
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Feed

In Table 3-1 it can be seen that the livestock and poultry industry is the largest market for
corn, accounting for approximately 60% of the total consumption of US corn. Of the
animal feed fed to livestock and poultry, corn currently accounts for approximately 85%
of the feed grains, 62% of the concentrates, and 46% of the total feed. As shown in
Figure 3-7 through 3-9, these percentages have been steadily increasing since 1984.

To evaluate how the regional patterns of animal feed consumption have been changing,
we developed estimates of the number of grain consuming animal units (GCAUs) in each
state for 1983-1993. The method used to construct these series is similar to the one used
by USDA to estimate the number of GCAUSs for the nation. In short, average relative

feed rates (the relative amount of grain concentrates - expressed in terms of the equivalent
feeding value of corn - consumed by different classes of livestock and poultry) are used

as weights in aggregating livestock and poultry inventories-into a single series. The state -
livestock and poultry inventories used to develop.-these series were obtained from USDA.

Figure 3-10 graphically presents historical shares of US GCAUSs for different regions of
the US. As can be seen, the figures show regional shifts in the.concentration of GCAUs
- away from the study area and toward the Southeast, Midsouth, and Northern Plains.

Several caveats need to be kept in mind in interpreting these graphs.. First, the relative
feed rates used to develop these series are based on-average relative feed rates for the -
years 1969-71.- These rates.have probably changed since that time, especially given the
growth and development of the poultry industry sirice 1971. In addition, the relative feed
rates that were used to develop the state series are based upon national averages and state-
to-state differences likely exist. The relative feed rates are also in reference to total
concentrates consumed. However, the specific concentrates (e.g., corn) that a farmer
feeds his animals depends upon his access to different types of feed: For example, a hog

* farmer in Oklahoma will probably feed his animals relatively more wheat and relatwely
less corn than an Iowa hog farmer will feed his animals.

In addition to the problems embodied by the GCAU shares, the national feed and residual
use numbers also may not accurately reflect feed use. For example some analysts have-
noted discrepancies between the feed/residual use numbers and USDA’S crop and animal
production estimates’.

Using the regional (or state) GCAU shares to allocate the national feed and residual use
numbers may be asking too much from these data. Nonetheless, the regional GCAU
series yield discernible trends that are probably indicative of the changes taking place in
the consumption locations of corn feed. The fact that corn feed constitutes such a large
share of the concentrates fed to livestock and poultry adds some credence to this point.

3 See Stewart, John P., “Squaring USDA’s Feed/Residual Usage Estimates with Production Data -- The
Unexplained Discrepancy”, in National Grain and Feed Association’s FOCUS, Vol. 13, #5, 9/28/95.

U.S. Army Corps of Engineers 3-18 Waterway Traffic Forecasts for
the Upper Mississippi River Basin



Corn Used for Animal Feed

Percent of Total Feed Grains
Consumed by Livestock and Poultry

_‘__
w
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84 85 86 87 8 89 90 9
Source; Agriculture Statistics: 1994, USDA.

Figure 3-7

Corn Used for Animal Feed

Percent of Total Feed Concentrates
Fed to Livestock and Poultry*

84 85 8 87 88 89 90 91 92 93
*Includes feed grains, wheat, rye, oilseed meals, protein feeds, mill byproducts, and mineral supplements
Source: Agriculture Statistics: 1994, USDA.

Figure 3-8

Corn Used for Animal Feed

Percent of Total Animal Feed
Consumed by Livestock and Poultry*

84 85 86 87 88 83 90 91 92 93

*I t ghage and pasture exp d in equivalent feeding value of com.

Source: Agriculture Statistics: 1994, USDA.

Figure 3-9




"AM PUE ‘TS ‘AN ‘AN ‘LI ‘S ‘00 spnjous suteld
WAUHON oY1 "XL PUE “HO AN VT "IV SIpR[ou} (OSPIA 24L, “NL PUE “ON ‘S VD “Td “TV S3prout 15805anog YL “IM ‘O ‘NIAL “TI VI Sepnjout eary Apmis o4«

Jseayinos yinospiiy @ suield ueypoN Bl eauy Apnjg =——
m@"@r “ Emr @w"mr /86l = 986l & €861l

|
I

I

%l

(SNVOO SN 4o usdiad)
uoibay Aq sjun jewiuy Buiwnsuo9 uiels)

01-€ 2081y




"ou| ‘seluedwio) syeds :80inog

%I16

9022 %Y vl %9.°29 %6€°0 %910 %cCS’S %Z8'Y %.5°C 7661
£6c'L %S8'Gl %ZCvS %€EE’8 %¥L0 %8E€'S %.8°01 %0E'€ %88’} €661
¥0.L'} %09'€Z YeV '8 %040} %99°C %95°¢ %95, %90 %8¢ 2661
919} %6411 %L €67 %18°L1 %¥C0 %66°¢ %20°L %cC6'L %28’} 1661
2oLl %ZeLL %C Ly %8681 %Ve'e %00°2 %SE’9 %cEY %vy'L 0661
60V ¢ %99'8 %CS Ty %Z6°9¢ %lET %619 %bve'e %E9’ L %y e 6861
vl %628 %L LY %¥V0'LE %S2'C %G8’ %EV'T %LE°S %65 8861
6L} %6.'6 %82 95 %Ly L1 %69'C %0€°L %60'F: %S¥'9 %v6’L 1861
TES'L %ESEL %SY'LS %¥S0l %990 %8S°4 %189 %6€°L %S0°C 9861
Lsz'l %S00l %80'L¥ %Zh’Le %81°C %p8¢Cl %80°9 %S4V %19 G86|
vZ6'L %0.L'6 %EY € %E9'CE %SE'0 %G58 €1 %VE'E %82 € %EV € v861
898'L %S8¢CL %EC ey %EBTL %050 %198l %ECS %Ll'S %ES | £861

01-¢ a1qeL




Jack Faucett Associates Project # 405-10 A April 18, 1997

3.1.2 Exports

Table 3-10 presents data for US corn exports by foreign destination. In Figure 3-11,
some of the more notable trends in the table are shown graphically. The data were
obtained from SCI and can be found in Appendix D." US corn exports to Western Europe
- have declined steadily over the past decade in response to protectionist barriers that those
nations have implemented in order to develop their own grain industries. As can be seen,
Asia receives the largest percentage of US corn exparts: over 60% in 1994. The increase
that can be seen in that share is a result of several factors. Rising per capita incomes in
Asia has led to more meat consumption which, in turn, has generated a greater demand
for feed grains. In addition, exports out of China have been declining as they been
struggling to meet their own consumption needs; as a result, the US has been able to pick
up some of China’s former Asian customers. For information on how these trends are
likely to affect US port shares and the amount of traffic on the Upper Mississippi River,
see Section 4.

Most of the US corn exports leave the US either from Louisiana ports or from ports in the
PNW (Portland and Seattle).” Figure 3-12 reveals that these two areas have accounted for
over 85% of the total US corn exports since:1987 (raw data are located in Appendix E).

It can be.seen that PNW lost share to the Louisiana ports between 1988 and 1993. The -
competition between these two ports significantly affects the amount of corn traffic -
generated on the Upper Mississippi River. - Section 4 explores some of the factors that
explain the outcomes of this competition. - : :

U.S. Army Corps of Engineers ‘ 321 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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3.2 Soybeans

Table 3-11 presents annual soybean consumption in the US for the years 1983-93. In the
table, it can be seen that domestic consumption levels have been rising while export
levels have remained relatively flat. As a result, the export share has fallen while
domestic consumption has seen growth in its share. These trends are shown graphically
in Figure 3-13. Note that exports account for over 30% of total soybean consumption
whereas corn exports account for under 20% of total corn consumption.

_ 982,685 79,265 - 1,061,950 742,760 - 1,804,710
1984 1,030,474 . 91,854 1,122,328 598,174 1,720,502
1985 | 1,052,827 84,721 . 1,137,554 _ 740,673 1,878,226
1986 1,178,769 104,336 1,283,105 756,914 2,040,019
1987 1,174,482 80,565 1,255,047 801,686 2,056,733
1988 1,057,668 - 88,711 1,146,379 526,501 1,672,880
1989 1,146,434 . 99,732 1,246,166 622,886 1,869,052
1990 1,187,287 . . 94,943 - 1,282,230 557,31§. . 1,839,545
1991 - - 1,253,537 103,106 1,356,643 '683,943 2,040,586
1992 1,278,955 127,694 1,406,649 - 769463 - - 2,176,112
1993 - 1,271,956 97,242 1,369,198 589,064 1,958,262
¥Market year beginning September 1.
Source: USDA, Agricultural Statistics, 1994.
U.S. Army Corps of Engineers 3-25 " Waterway Traffic Forecasts for

the Upper Mississippi River Basin
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3.2.1 Domestic Use

Almost all of the soybeans that are consumed in the US are first crushed in order to make
soybean meal and oil. Between 1983 and 1993, an average of 92.3% of the soybeans
consumed domestically were crushed: For this reason, the analysis will focus upon this
aspect of domestic use.

As part of its M20J Current Industry Report series, “Fats and Oils - Oilseed Crushings”,

the Census Bureau publishes monthly data regarding soybean crushings by state. The

- three series of interest in this report are the amount of soybeans crushed, the amount of

“soybeans received at mills, and ending stocks. While receipts is more indicative of
demand for current production, much of this data is withheld for disclosure reasons. As a
result, we have chosen to use the series on.the amount of soybeans crushed. or used.

In Table 3-12, the monthly M20J data has been converted to an annual basis for the years .
1987 through 1994. Data prior to 1987 is somewhat sparse. On average, the states in the
table account for.over 65% of the US soybean crush. Arkansas, which isn’t shown in the
table because of missing data, explains an additional 3%* The individual state shares are - -
. -fairly stable throughout the period.. Between 1982 and 1987, Illinois’ share changed more .
sharply and fell three percentage points:. :

- e

D Lo )13 ; o ,-., |»--~ aala A

[1linois 19.83% 19.04% . 19.69% 18.66% 18.08% 18.43%
[ndiana 6.33% 5.78%.  647% - 6.48% 6.68% 6.61% 6.57% 6.03%
[owa 1 16.11% 17.01% 17.72% 1791% 17.98% 17.76% ®») D) .
Kansas 3.62%  4.44% - 4.50% 4.40% 4.06% 4.39% 3.97% 4.21%
Minnesota 7.00% - 7.45% 7239 . 7.27% 7.01%9 - 6.48% 6.02% 6.83%'
Missouri 5.05% - 5.79% 5494 5594 5.93% - 6.08% 5.81% 5.98%
Ohio 6.43% 6.59% 6.45%  6.58% 6.67%4 6.74% 7.229 - 7.46%

*Market years beginning October 1.
(D) Withheld for disclosure reasons.

We used a two-pronged approach to identify the other major geographic markets for
-soybeans. First, a list of soybean crushing facilities was obtained from the ‘95-’96 Soya
Bluebook plusd, shown in Table 3-13. This publication provides free listings to qualified
members of the oilseed industry. A total of 98 soybean precessors were listed. Second,
we analyzed rail and barge flows to identify the primary states served by soybeans grown
in or adjacent to the study area (IA, IL, MN, MO, WL, IN; MI, ND, NE, SD). The states
identified were Alabama, Georgia, North Carolina, Nebraska, Texas, Mississippi, and

* Average share for 1989, 1991, 1992, and 1993.
* Published by Soyatech, Inc., 1995.

U.S. Army Corps of Engineers . . 3-27 ‘ ' Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Virginia. Between 1986 and 1993, these states received between 2.6 thousand tons and
3.9 thousand tons of soybeans (by rail and barge combined) from the states in or adjacent
to the study area. Of that tonnage, their average shares over the period were the
following:

Alabama: 21.34%
Georgia: 12.67%
Mississippi: ".18.95%
Nebraska: 5.62%
North Carolina: 6.28%

" Texas: 27.47%
Virginia: 7.67%

U.S. Army Corps of Engineers 3-28 " Waterway Traffic Forecasts for

the Upper Mississippi River Basin
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322 Exports

US soybean exports by foreign destination are presented in Table 3-14. The raw data
were obtained from SCI and can be found in Appendix D. Figure 3-14 illustrates some of
the salient trends in the table. US exports to Western Europe have dropped over five
percentage points since the early 80s; however, in contrast to US corn exports to Western
Europe, they still constitute a relatively large share: approximately 40% of total US
soybean exports. Europe does not produce soybears as efficiently as it produces corn and
therefore does not protect its soybean industry to the same extent. Europe also has a large
beef industry which relies upon soybean meal for feed. As a percentage of US soybean
exports, exports to Mexico and Asia have been increasing. Note that soybean exports to
Asia have not been growing as fast as corn exports to Asia and account for a smaller
percentage of US exports. : :

In contrast to US corn exports, a larger number of port areas compete for US soybean
exports. Figure 3-15 shows the prominent shifts which have occurred among these major
port areas which handle US soybean exports (Appendix E contains the raw data). It can
be seen that ports on the Atlantic Coast and on the Great Lakes have lost a large
percentage of the US soybean exports. Texas ports also show an obvious decreasein - -
importance; however; over half of that decline transpired between 1981 and 1982.

Louisiana’s share of US soybean exports has remained relatively flat since 1981 while the - .

PNW’s share has been steadily increasing: -Explanations for these shifts are detailed in. -
Section 4.

U.S. Army Corps of Engineers ‘ : 3-33 . Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Figure 3-14

US Soybean Exports to Western Europe
(Percent of Total US Soybean Exports)
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Source: Sparks Companies, Inc.




Figure 3-15

Mississippi River Soybean Exports
(Percent of US Soybean Exports)
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3.3 Wheat

Table 3-15 presents annual US wheat consumption by primary consuming sector for the
years 1984-1993. The data indicate that total domestic consumption levels have been
gradually rising, while export levels have been falling since 1987. Resulting changes in
the shares are shown graphically in Figure 3-16. As can be seen, the export share fell
almost ten percentage points between 1987 and 1993. - Increases in total domestic
consumption have been fueled by steady growth in the amount of wheat used in the food
sector (primarily flour production), which grew by more than 33% over the period. This
growth was slightly offset by a gradual decline in the amount of wheat used for feed.

1984 | 651 407 1,058 1,421 2,479
1985 674 284 958 909 1,867
1986 | 712 401 1,113 999 | - 2,112
1987 | 721 290 1,011 1,588 2,599
1988 726 150 876 1,415 2,291
1989 749 139 888 1,232 2,120
1990 790 491 1281 | 1,069 | 2,350
1991 | 789 276 1,065 | 1,282 | - 2,347
1992 834 186 1,020 1354 | 2,374
1993 869 276 1,145 1,228 2,373

*Market year beginning June 1.
**Excludes seed.
Source: USDA, Agricultural Statistics, 1994.

3.3.1 Domestic Use

The food industry isthe largest domestic consuming sector of wheat. Its share of total
domestic consumption increased from 61.5% in 1984 to 84.4% in 1988; it has gradually
declined since that time and now accounts for a little over 75% of domestic wheat
consumption. Almost all of the remaining wheat that is consumed domestically is used to
feed livestock and poultry.

U.S. Army Corps of Engineers - 3-37 Waterway Traffic Forecasts for
‘ the Upper Mississippi River Basin
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Food

The “Flour and Other Grain Mill Products” industry, SIC 2041, consumes almost all of
the wheat used by the food sector. - The production of wheat flour (SIC 20411) accounts

- for approximately 68% of this industry’s output®. Other products include wheat mill
products other than flour (SIC 20412: primarily wheat mill feed), corn mill products (SIC
20413), and flour mixes and refrigerated and frozen doughs and batters (SIC 20415). The
industry that produces cereal breakfast foods (SIC 2043) also consumes a relatively small
amount of wheat.

Table 3-16 shows state-level production data for the two wheat milling industries (SIC
20411 and SIC 20412) in the Flour and Other Grain Mill Products industry. The states in
the table account for approximately 77% of the output of these wheat milling.industries.
Between 1987 and 1992, the study area’s share of wheat flour production changed very
little, staying between 22% and 23%. Within the study area, Missouri picked up over two
percentage points to become the second largest producer of wheat flour. This gain was
offset by Minnesota’s two percentage point loss, causing it to drop from being the largest
producer to the third largest producer. One of the most notable developments in the table,
New York increased its share of wheat flour production by almost 2.5 percentage points,
registering a 63% increase in production to become the number one wheat flour producer.
Aside from Nebraska, Tennessee was the only state to see its production actually decline,
dropping by 27% and causing its share to fall over four percentage points. ~

- In'terms of wheat mill products other than flour, production became more evenly
distributed throughout the US between 1987 and 1992. This can be seen in the fact that
Kansas was the only state whose production level declined, resulting in over a five
percentage point loss in its share; yét it still remains the number one producer and
accounts for over 9% of US production. The study area’s share increased notably by
almost four percentage points, spurred by over a two percentage point gain-in Illinois.

¢ Based upon 1987 and 1992 value of shipments data published in the Census of Manufactures.

U.S. Army Corps of Engineers _ 3-39 . Waterway Traffic Forecasts for
the Upper Mississippi River Basin



SaInjoRNUB JO SNSUSD 2661 904N

VN

%2S°C

VN %.8°C 118 %012 88 yein
%9y Sl %SV [44 %61y Scl %65°¢ 051 SEXaL
VN VN %6¥' Y [44 %2Ce’'6 00¢ %02°G 1124 o9ssouus L
%18’} 9 %08’ 6 %veL 14 %L’ €s uobaio
%S90°C L %ge’T ¢l VN VN VN ¥N BuioyepO
%9ty Sl %69V 114 %6’V 34 %96V 80¢ oo
%lt’e b %L8°C 142 %Sy 6L %88°'C 4 eujjojed YUON
%S8°8 0¢c %00°6 Sy %CL'6 elLe %€LTL 609 HOA MON
VN VN VN VN %09 ¥8 %L9°L 0. BYSEIQSN
%0%°'S 8l %889 ye %L0°L - 9¢c %016 Zs8¢e MNossIN
%06°L LZ %S08 oy %80°0} |s¢ce %8¢'8 Lve EJOSSUUIN
%LL'C el %Ly ¥4 %SYL Ly %ee’ L 9s uebIyoIN
%8¢l 8y %0L'6 14 %vL'8 I8¢ %68°L lee sesuey
%L9°C 6 %c6'y ye %¥e’'s ¢l %9¥'S 6¢c stoujii
%Ig T 9 %08’ 6 %92’} 34 %621 4] SIUEER)
%eL'C 6 %LE'C cl %c0'c 59 %vec ¥6 eplojd
%269 1574 %LLL 8¢ %LY'S 9.1 %61°L co¢e eluiojied
%00°00} LEC %00°001 1414 %00°00} 6le'e %00°001 26L'Y Sajels pajun




Jack Faucett Associates Project # 405-10 _ . ' . April 18, 1997

Feed

Approximately 15% of the wheat that is consumed as feed is manufactured to produce pet
foods and other animal feeds including complete feeds, concentrates, and premixes.” This
section will look at how these feed processing industries are geographically distributed
across the US. The consumption locations of the remaining wheat that is consumed as
feed will be determined to some extent by the regional densities of GCAUs. The
discussion on feed in Section 3.1.1 addresses this issue and will not be considered here.

According to the 1992 Census of Manufactures, 78% of the wheat that is used to make
prepared animal feeds goes into feeds for livestock and poultry. The remaining 22% is
used in pet foods. Table 3-17 shows state level production data for the industry that
makes prepared feeds for livestock and poultry. - The states in the table account for
approximately 86% of the US value added in this industry. In 1987, the five state study -
area produced a little over 27% of the prepared feeds for livestock and poultry; that share -
was over a percentage point higher in 1992. Wisconsin and Minnesota displayed strong.
gains in the industry, with each increasing their share of value added by over a percentage
point (1.39% and 1.13%, respectively). Illinois” share dropped by 1.67 percentage points
due an actual decline in its level of value added. Other states in which the level of value .
- added declined include Georgia, South Carolina, Tennessee, Nebraska, Utah,
Washington; and Arkansas. Georgia and Nebraska are the most important in this group,

- as each of their shares declined by 2.25 percentage points. Texas, Oklahoma, and Ohio
were three most noteworthy states that captured additional share of the industry: 1.68,
1.66, and 1.44 percentage points respectively.

- Table 3-18 presents 1992 regional production data for the pet food industry. Data for

1987 was generally not available for this industry. The states in the table contribute over
99% of the US value added in this industry. The states in the study area are responsible
for almost one-third (31.8%) of the value added in the pet food industry, with Iowa being
the largest single state producer.

7 Estimated using data from the 1992 Census of Manufactures (COM) and Agricultural Statistics 1994..
The COM provides data on the amount of wheat used to produce prepared feeds and dog and cat foods: for
1992 the reported value was 1.0737 million tons or 35.79 million bushels. After converting USDA’s feed
usage data to a calendar year basis, this amount translates into 15.49% of the amount of wheat used for
feed in 1992. This percentage does not include wheat that is used to produce wheat mill feed, which is
then used to make animal feed. Wheat mill feed is a by-product of the flour milling industry and is
produced in the same locations where flour is milled. These locations were identified in the section on
food.

U.S. Army Corps of Engineers 3-41 ’ Waterway Traffic Forecasts for
‘ the Upper Mississippi River Basin
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U.S. Army Corps of Engineers

e
Value Addet
State (million:dollérs) |- (Percenti oSy dmillionido ercent
United States 2,876 100.00% - 2,603 100.00% |
Alabama 56 1.93% 49 1.87%
Arkansas 62 2.16% 85 3.27%
California 183 6.36% 169 6.50%
Colorado 30 1.03% 34 1.29%
Florida 44 1.54% 35 - 1.36%
Georgia 92 3.19% 141 5.43%
[1linois 176 6.13% - 203 7.80%
Indiana 121 4.19% 111 4.25%
lowa 260 9.06% 235 9.02%
Kansas 65 - 2.27% 64 2.47%
Minnesota - 115 4.01% 75 2.88%
Mississippi 33 - 1.15% 22 0.86%
Missouri S 115 4.00% 95 3.65%
~ [Nebraska 126 4.36% 172 6.62%
New York 69 2.38% 55 2.12%
North Carolina 131 4.57% 117 4.51%
Ohio 89 3.08% 43 1.64%
Oklahoma - 85 2.94% 33 1.28%
Oregon 36 1.23% 26 1.00%
Pennsylvania 123 4.27% 119 4.56%
South Carolina 9 0.30% 10 0.39%
" [Tennessee 25 0.88% - 38 - 1.45%
Texas 201 7.00% - 139 5.32%
Utah 23 0.79% 26 1.00%
Washington 42 1.45% 46 1.78%
Wisconsin 151 5.24% 100 3.85%
*Excluding pet food.
Source: 1992 Census of Manufactures.
3-42 Waterway Traffic Forecasts Jfor

the Upper Mississippi River Basin
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Alabama 2.31%
Arizona 0.30%
California 8.39%
Colorado 1.60%
Georgia 3.29%
[llinois 4.53%
Indiana 0.80%
lowa 12.66%
Kansas 9.02%
Michigan 0.42%
Minnesota 1.42%
Mississippi 1.35%
Missouri 8.60%
Nebraska 4.45%
New Jersey 1.08%
New York - 9.35%
_|Ohio 8.42%
Oklahoma 3.16%
- Pennsylvania 7.07%
South Dakota 0.18%
Tennessee 0.99%
Texas 3.07%
Utah 0.52%
Virginia 0.85%
Washington - 0.57%
'Wisconsin 4.60%

Source: 1992 Census of Manufactures

U.S. Army Corps of Engineers
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3.3.2 Exports

Table 3-19 presents US wheat exports by foreign destination for 1983-1994. SCI
provided the raw data used to calculate the percentages; they are located in Appendix D.
Note that some of the 1987 percentages appear to be out of line with the other numbers in
the table; this incongruency is due to a very large purchase made by the Former Soviet
Union in 1987.

Since 1985, Africa and Asia have received an average of just over 70% of US wheat
exports. Africa’s share has increased by over ten percentage points since 1988; however;
that growth appears to be slowing. Exports to Asia (as a percentage of US exports)
increased by over twenty percentage points between 1987 and 1988 and then gradually
lost a little over five percentage points between 1988 and 1994. Asia’sshare of US wheat

. exports is a.function of wheat exports out of Canada and Australia, which are the primary -
competitors for the Asian markets. For example, the jump between 1987 and 1988 was
precipitated by a very small Canadian.crop in 1988; the share has remained relatively
high due to a combination of relatively small export levels out of Canada and Australia.
The share of US wheat exports delivered to South/Central America declined over eight ..
percentage points between 1986 and 1988 as Brazil and Argentina expanded wheat -
production. The share of US wheat exports to Mexico indicate an accelerating upward
trend. '

As can be seen in Figure 3-17, the distribution of wheat exports across-US ports is even
more dispersed than it is for soybeans. Note that the Mississippi’s share of wheat exports.
is considerably smaller than its share of corn and soybean exports.. This fact is due to the
existence of different growing regions for the separate crops.  Much of the US wheat
acreage is concentrated in areas further west than corn and soybean acreage -
concentrations. As a result, Texas ports and the PNW are often in a better posmon than
Louisiana ports to serve the US wheat growing areas. Also note that the main

-~ competition to the Louisiana ports comes from Texas. . These areas compete for the large
African and Middle East markets whereas the PNW serves Asia. The figure also ~
indicates that the PNW has been increasing its share of US wheat exports while the Lakes.
have been losing share. This development is due to the shift from FSU and European -
markets (served by the Lakes) to Asian markets. :

U.S. Army Corps of Engineers _ 3-44 : Waterway Traffic Forecasts for
: : the Upper Mississippi River Basin
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3.4 Forecasts of Grain Consumption

This section presents SCI’s forecasts of US exports out to 2050. For each type of grain,
separate forecasts were developed for US exports by port area and US exports by foreign .
destination. As described in Section 5, the forecasts of US exports by port area are a
critical component of this project, as they provide the foundation for the waterway traffic
projections. Regional forecasts of domestic consumption were not developed for several
reasons. Historical consumption data are sparse and those that are available are generally
not adequate for such purposes. In addition, some of the political uncertainties that could
substantially impact domestic grain consumption (e.g., sugar quotas and ethanol tax
exemptions) make it impossible to develop such forecasts with any precision.

3.4.1 Total US Exports

Total US export volume (for each type of grain) is forecast to be ‘the residual of supply
less domestic use. As discussed in Section 2, -US grain/oilseed production levels were
determined with the use of trend yields combined with the long-term acreage forecast to -
* determine forecast production totals.- Forecast US production was then combined with

assumed import and stock levels to. determine potential supply at the national level.
- Ending stocks for grains and soybeans were assumed to remain at a constant percentage
. of use during the forecast period. - :

The primary’ determinants used to forecast domestic use for the-total US were historical .
per capita consumption trends since 1970. Consideration was given-to the long term
needs of both the food and feed sectors and to-respective growth rates for use of each

+ - grain with professional judgment the final criteria. - Observed growth in domestic use

during the 20 year period 1974 to 1994 formed the base period from which growth during -
the forecast period was derived.

US exports of grain/oilseeds were then calculated as the residual: i.e., the quantity of’ -
grain available for export in any given year was equal to the quantity remaining after

domestic use and stocks-were subtracted from the potential supply. This mechanical

approach was used to ensure that supply equals demand, an accounting framework by
which ANY forecasting approach would have to abide: :

Production + Imports = Exports + Domestic Consumption + Change in Stocks .

Exports must equal Production plus -Imports minus Domestic Consumption minus
Change in Stocks, regardless of whether or not exports dominate the market and/or
whether or not they are estimated first or last. . This approach makes no assumptions’
about the relative importance of export markets to U.S. farmers.

U.S. Army Corps of Engineers 3-47 . Waterway Traffic Forecasts for'
the Upper Mississippi River Basin
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Treating U.S. exports as the residual of production less domestic use is the correct
approach over the long term given four critical assumptions:

U.S. producers are among the world's low cost producers;

U.S. producers are free to produce those crops they choose to produce;

Trade barriers do not prevent deficit producing countries from satisfying their
needs from low cost suppliers; and

4. U.S. consumers are economically able to'out bid non-U.S. consumers for the
commodity in question.

L2 DN

Assumptions 1 and 4 have been valid for U.S. grains and oilseeds for many years.
Growth in foreign food demand will be largely income based; but it is still highly
unlikely, even with this income growth, that foreign consumers will be able to bid
demand away from U.S. domestic users of grain. Assumption 2 is a valid assumption if -
future U.S. commodity policy retains the general characteristics of the 1996 FAIR Act
which is believed to be a valid long range assumption though it may be violated in the
short run. Assumption 3 is also believed to be warranted given the shift toward more
liberalized trade that has occurred over the past 3 to 5 years.

The recent GATT settlement (activated January 1, 1995, following nearly 10 years of
negotiations) and the redirection of the US commodity policy (commencing with the end -

~of the 1990 Farm Bill) significantly changes the forces directing world agriculture -
production and trade from those which have prevailed for over 50 years. The GATT
settlement stops the trend toward trade distorting practices that have been present for
decades and which included imiport barriers, export subsidies, and the establishment of
geographical trade groups (EEC/EC/EU, NAFTA, Mercosur, etc.); and prescribes the - -
-early steps toward freer trade. This reversal significantly favors world producers who are:
“competitive low-cost producers™ to the detriment of those who are “high-cost producers”
who have been protected/subsidized in the past. The US grain producer is unquestionably
in the first group.

Concurrent with this shift in world trade regulations is the ending of a US commodity
policy era which has been in place since the 1930s that was dominated by legislation that
restricted US production. The ending of this restrictive focus removes a limiting factor
that has regularly been applied to US agriculture.

The simultaneous occurrence of these issues dictates a different research
methodology/approach than that which would be appropriate in their absence. Given the
environment which these forces provide, the estimation of US exports as the residual of.
US production minus domestic use is deemed appropriate. That U.S. grain and oilseed
exports have not been the residual of production and domestic use in the past is
- acknowledged and embraced. That the same will be the case for individual years in the
future is also acknowledged. That they will be the residual to production and domestic
use over the longer term given a world consistent with the four assumptions identified is
however warranted by both theory and practice in our opinion.

U.S. Army Corps of Engineers 3-48 » Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Other efforts to forecast long-run agricultural production, domestic consumption, and
export demand have been done many times, and comparisons could be made. However,
we are not aware of any that have been done for the fundamental environment presumed
in the study. The USDA recently released updated long-run projections. This report
“Long-term Agricultural Projections to 2005" (WAOB-96-1, February 1996) specifically
assumes “that provisions of the Food, Agriculture, Conservation and Trade Act of 1990,
as amended, remain in effect”. The USDA further states in this publication that “the
projections are not intended to be a Departmental forecast of what the future will be, but
instead a description of what would be expected to happen with an extension of 1990

- agricultural law as amended.” These statements are reflective of existing long-term
materials to which comparisons might be made and also indicative of the problems in

doing so.

Figures 3-18 through 3-23 show the projections of total US exports by type of grain. The
underlying production and use data are located in Appendix A. Corn’s share of US grain
and soybean exports is projected to remain flat at approximately 51%. Soybeans are also
expected to maintain a relatively constant share of close to 15%. - In regard to wheat, the .
forecasts indicate that its share will fall gradually to about 27%: a drop of just over two -
percentage points.. Sorghum grains are expected to lose a half of a percentage point in the
early part of the period and then reverse course and acquire two percentage points until
the end of the period, arriving at.6%. According to the predictions, barley’s share will
increase slightly during the next five years and then decline after that to just over 1% in
2050. Oats’ share of US grain.and soybean exports, which is very small, is expected to :
taper off slightly.

U.S. Army Corps of Engineers 3-49 ' Waterway Traffic Forecasts for
: the Upper Mississippi River Basin



*ou] ‘serueduwro) syredg 4q $1580010] "V (IS[) WO BIEP [EOLIOJSI] :99IN0S

0G0¢ 7661 . 0961
________________:________________:_:__________________ TP TP P Ty T T T T Ty b T T T T gt T T o
e eI R S OOOB_\

suonosforg - ‘
......... Y [T 7 AR N ARREEEhbnnhaih W0 [0]0 4
.......................................................................... -1 000°¢
sojewI)Sy .
JeoLI0)STE]
<) t RS 000'¥

000°S
(s|eysng jo suoljjin) |
0S02 - 0961 :s}10dx3 uwiod sn

gL-¢ 9inbi4




‘ou] ‘seruedwo)) syredg £q 5180010 “Y(IS() WOIJ BIEP [EOLIOISIE] :90IN0S

0502 661 096}
A bl e R L LR R R 1 0G¢
.............................................................. ¥ -1 009

. suonoaforg |
.......................................... 0g.
.......................... | 000'

soyewmsy
: TBOLIOISTE]
Tl 0SZ'1
00S°L
(sjpysng 10 SUOI|[IIN)

0502 - 0961 :spodx3 ueaqhog SN

61-¢ 9.nbi14




ouf ‘setedwo)) syredg £q s)seoa10,] "V (IS[) WOl Blep Eotopmﬁ :90IN0S
0s0¢ V661 0961

_____________________.____________:____________~_________ LA A A A O

.............................................................................. 00G

000°L

suonoaforg

00S'|

....................................................... 000°¢C

sojewISy
[eOLIOISIH

Ii-I----f-----.. ....................................... e P O Om.N

_ . 000°¢
(S|8ysng jo suol|jiiA)
0S0Z - 0961 :slodx3 jeaymm Sn

02-¢ @inbi4




ou] ‘sorweduio)) syreds 2010y

0502 661
___”____________________________________________________________O
N T WA S A 0G¢

suorjoafoig |
seyewISH
| TeOLIOISTH
.............. -4 00S
0G/

(slaysng jo suol|ji)
0502 - 9861 :siodx3 wnybiog gn

1Z-¢ ainbi4




‘ou ‘soruedwoy) syredg :90IN0S

0602 - V661

LI N R O A B It s |

T T

SojeWIT)SH
- [EOUIOISTH

(s|aysng jo suol|jiin)

0502 - 9861 :syodx3 Asjieg sn

0S

Gl

001

Gcl

0G1l

2Z-¢ @24nbi4




'ou] ‘saraedwo)) syredg :901mo0g
0502 | . 1661

.f_____________~__~______________.______________________ L

- e

suonoaforg

sojewnS
[BOTI0)STH

(slaysng jo suol|jiN)
0502 - 9861 :s}odx3 sjeQ s

€Z-¢ 2inbi4




Jack Faucett Associates Project # 405-10 | : - April 18, 1997

3.4.2 US Exports By Port

Export shipments of grains and soybeans by major US ports were projected by SCI using
an estimated port share to allocate the total US export forecasts of the different grain
commodities. The port shares that were used to make these allocations were based upon
each port’s average share (percent) of the respective commodity inspections during the
1992-1995 period. Consideration was also given to the respective port’s historic share of
inspections during the previous 20 year time frame. .

For the most part, there is little evidence that would suggest that future exports by port
will vary significantly from historic patterns. While it may be argued that destination is
an important consideration for determination for port of shipment, history would indicate

that the location/source of the grain to be shipped has played a mere important role in the . -

determination of the port of export. The forecast assumes that port facilities will be
- adjusted to accommodate the increased level of shipments expected over the next 55
years. :

US grain and oilseed exports by port and expected percent share are shown in. Appendix
E. Figures 3-24 through 3-29 show the projected Mississippi River exports by type of
grain. It is expected that corn exports out of Louisiana will more than double over the
forecast horizon. Coin’s share of Mississippi River grain/oilseed exports is to increase by
- approximately five percentage points over the next decade and then remain relatively flat
at 64%. Although annual soybean exports out of Louisiana are expected to increase by .
almost 500 million bushels, it is anticipated that they will lose approximately five
percentage points of Mississippi River grain and oilseed exports over the next ten years;

. after that, their share is predicted to remain relatively flat at 20%. . In regard to wheat, the
forecasts. indicate that its share of Mississippi River grain/oilseed exports will vary
between 11% and 12%. Sorghum’s share of Mississippi River exports will see a slight
decline out to 2010 and then is expected to increase by two percentage points to 5.5% in
2050. Barley’s share of Mississippi River exports is very- -small and pred1cted to remain
so any changes in it will be 1mpercept1ble

U.S. Army Corps of Engineers 3-56 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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3.4.3 US Exports By Foreign Destination

Grain and soybean exports by destination were projected by SCI by allocating total US

. exports to selected countries and regional groupings. The respective country/region trade
forecasts contained in SCI’s ongoing world analysis and summarized in its “World Grain
and Oilseed Review” published in November 1995 formed the basis and point of
departure for these estimates. That particular report is included here as Appendix F and
specifically addresses the 1995 to 2000 time frame." The level of imports/exports for each
of the 26 countries/regions were forecast for the 1995-2000 period based on trend per
capita grain and oilseed use measured against domestic production and an assumed
constant level of reserve stocks if appropriate. For this forecast, trade projections to 2050
were made only for countries/regions determined to be significant importers. Calculated
growth in trade over the past 20 to 25 years was used as the primary basis for forecasting
imports for the 2000 to 2050 period. Percentage increases in imports were set for the
‘major importers considering their expected needs and historical consumption patterns.
The US share of each country or region’s imports was set on the basis of its historic share
of US exports and expected changes during the coming 50 to 55 years. The forecast for
US grain and oilseed exports by destination are shown in Appendix D. -

- US Army Corps of Engineers 3-63 Waterway Traffic Forecasts for
: _ the Upper Mississippi River Basin
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4.0 Modal Split Analysis

This section evaluates how grain and soybeans grown in the study area are transported to
domestic processing or export destinations. The analysis focuses upon the competition
between barge and rail. Truck deliveries are used to move these commodities relatively
short distances and seldom compete with long-haul barge movements.

Rail data used in the analyses consist of historical commodity flows from the confidential
waybill files; they were obtained from the Tennessee Valley Authority (TVA). Time
series data on barge flows were provided by the U.S. Army Corps of Engineers. To make
comparisons possible, the two data sets were processed in order to place them on a
consistent commodity and origin-destination (O-D) basis.

- Over half of the grain produced in the Study Area is also consumed within the Study Area:.
and largely transported by truck. About two-thirds of the remaining production is exported
and barge dominates as the transport mode. Lesser competition between barge and rail is-

- for domestic shipments to states bordering the Mississippi and its connecting waterways.
Shipments to other states are predominately rail-with a minor share for truck. This division
of markets limits the competition among the transport modes and leads to remarkable
stability in the modal splits of the separate state-market comrnodity flows. This perspective -
is highlighted in Table4-1, 4-2 and 4-3. These tables are from a 1985 survey and represent :
the latest comprehensive data collected on modal spht for Study Area shipments. - :

As a consequence of this division of markets which generally stabilize the modal split; the - -
_ discussion below centers on the competltlon between barge and rail in export trade; largely S
dictated by the port of export. : :

4.1 Corn

Between 1981 and 1993, the study area typically shipped between 25 and 35 million tons.- -
- of corn each year by barge. Figure 4-1 shows these shipments graphically by origin-
BEA. During the same time period, an-average of 92% of these shipments were
delivered each year to Louisiana ports for export, shown in Figure 4-2. -

This high concentration of corn shipments to Louisiana means that competition for these
movements will be found primarily in rail shipments to ports that serve the same foreign -
destinations. Most of it is exported either from ports around New Orleans or from. ports
-in the Pacific Northwest. Figure 3-12 in Section 3.1.2 reveals that over the last ten years,
these two areas together have accounted for almost 90% of all of the U.S. corn exports,
- with New Orleans accounting for almost 71% and the PNW accounting for over 18%
(See Appendix E for data on exports by ports). As a result, the following analysis will be
. divided into two sections. The first section looks at competition between barge
movements to the Gulf and rail movements to the PN'W; the second section focuses on
the competition between barge and rail movements that are both going to the Gulf.

U.S. Army Corps of Engineers 4-1 ‘Waterway Traffic Forecasts for
: the Upper Mississippi River Basin
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4.1.1 Competition with Rail to the PNW

‘There are numerous factors that can affect the share of US corn exports that move out of a
given port. We have chosen to focus on those factors that will impact the PNW’s share of
US corn exports since competition between the PNW and Gulf ports will remain strong
while the share of US exports to Asia remains high. These factors are relevant not only to
the mode split analysis but also to the waterway traffic projections since they have import
on the amount of traffic that moves down the river. In other words, corn that moves out
of the PNW comes at the expense of corn that could have been exported out of the Gulf,
and vice versa.

The best way to see this is to take the perspective of Asian’ buyers who are trying to
minimize their costs of obtaining.corn. Such costs include ocean and inland freight costs, -
corn production costs, and markups on those production costs generated from competing
demand sources (e.g. a local miller or another foreign country). Asian buyers take these
things into consideration when comparing different origins-of corn and the concomitant
transportation costs associated with delivering it to a given destination (these things are
embedded in the prices quoted at US export pointsand may be considered implicitly

- rather than explicitly; however, the end result is the same). If the total cost associated
with acquiring Nebraska corn becomes cheaper than the total costs associated with
obtaining lowa corn, relatively more corn will. move.out of the PNW.- Farmers. located
near the river compete with farmers in the Plains states in serving Asian markets.

Anything that has an impact on the total cost differentials (from an Asian buyers

perspective) between production areas in the US will affect the percentage of grain that

~ moves out.of a given port. We have evaluated several of the most important things which

have a bearing on these differentials, including; (1) export levels by other countries that - -

compete with the US in specific markets; (2) relative grain handling capacity; (3). -

changing patterns in the production locations of corn; (4) relative transportation costs;

- and (5) the distribution of foreign destinations of US. corn exports. Factors which could
affect relative production efficiencies between different producing areas in the US were -

-not addressed because it was felt they would be too difficult or costly to quantify.

Export Levels by Other Countries -

As shown in Appendix F, the U.S. dominates the world corn market, supplying almost.
80% of the corn traded on the world market between 1987 and 1994. For the 1995-2000
time period, SCI is projecting that share to increase to almost 89%. Historically, the -
other major corn exporters have included Argentina, China, and South Africa. In 1994
China became a net importer for the first time since the mid 1980s. Rising per capita
income in the country has led to increases in its per capita demand: for meat, which in turn -
has resulted in a greater demand for corn feed. In addition, family-owned livestock

' The PNW and the Gulf compete primarily for Asian markets as almost all of the PNW’s grain exports are
shipped there.

U.S. Army Corps of Engineers 4-7 ' Waterway Traffic Forecasts for
' the Upper Mississippi River Basin
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operations which rely on table scraps and slop are being replaced by industrial operations
which use feed grains. Both of these changes have given rise to higher levels of corn
consumption in China. For self sufficiency reasons, China has been reluctant to import
grain; it has diverted its exports to domestic consumption and has been attempting to
raise production in order to meet the increased consumption levels. This diversion of
exports to domestic consumption has opened up Asian markets to the US, increasing the
demand for US corn. Furthermore, there has been a considerable amount of speculation
about whether China will be able to increase its corn production fast enough to even meet
its increasing domestic consumption levels. Both USDA and SCI are projecting that
China’s net trade balance for corn will remain negative over the next five to ten years. It
should be mentioned that there is the possibility that China will continue to export corn
from its surplus regions in the Northeast and offset this by importing corn into its
domestic livestock markets in the central and southeast regions of the country. Chinese ..
exports have typically flowed into a few main markets, notably South Korea and Japan -
and to a lesser extent Malaysia and Indonesia. If Chinese exports continue to move only
into their primary North Asia markets, the U.S. could see an increased demand for corn
from these South Asian countries, However, the Gulf is less competitive in serving the
South Asian countries than it is in serving the North Asian countries since many South
Asian countries demand smaller vessel shipments. Larger vessel shipments, demanded -
by most North Asian countries, allow the Gulf to take advantage of economies of scale-
which more than compensate for the cost of having to. ship its grain so far.

Figure 4-3 shows the historical relationship between the PNW’s share of US corn exports
- and China’s net trade balance (exports minus imports) for corn. -As expected, a loose
negative relationship can be seen. Even though this relationship is negative, China’s
declining trade balance has.had a positive effect on the level of exports out of the Gulf,
shown in Figure 4-4. '

Argentina, the other major corn exporter in the world, supplies a little over 9% of the corn
traded on world markets. From a two-dimensional graph, it is difficult to decipher any =
- relationship between the Gulf’s share of US corn exports and Argentina’s export levels.
However, in Figure 4-5 a negative relationship does seem to exist between the PNW’s -
share and Argentina’s export levels. This seems to indicate that Argentina competes
more directly with the PNW-than it does with the Gulf, likely for the Asian markets. -

U.S. Army Corps of Engineers 1-8 Waterway Traffic Forecasts Sfor
the Upper Mississippi River Basin
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Relative Grain Handling Costs and Capacity

- With respect to corn, the PNW ports are often referred to as overflow ports because they
tend to draw some of the excess when export volumes are relatively high. This
relationship is somewhat confirmed in the Figure 4-6, which shows that the PNW’s share
of US corn exports is a positive function of total US export levels. The Gulfis generally
more efficient than the PNW at handling large volumes of corn. However, when export
volumes are high, system blockages develop that drive up delivery costs. In such cases,
corn has to be temporarily stored in barges before it can be moved into an elevator.
Higher inventory costs result both because it costs more to store grain in a barge than it
does to store grain in an elevator and also because turnover rates are generally slower.

It should be noted that some of this relationship can be explained by large corn purchases
in 1984, 1987 and 1988 from the Former Soviet Union (FSU) , which coincide with high
US export levels. Some of the high US export levels were driven in part by the increased
‘demand in the FSU, resulting from crop shortages and inefficiencies in their grain

markets. In other words, the FSU was not just responding to low prices due to relatively
high surpluses of US com. Rather, their large purchases increased export prices® and
caused farmers to shift relatively more of their shipments to export markets at the expense
-of domestic markets. Had the FSU not made such large purchases at those times, exports
probably would not have been as high as some of their demand would have gone into US
stocks and domestic consumption channels.

The increased demand brought about by the FSU had several implications for the PNW’s
share of US corn exports. First, almost all of the US exports of corn to the FSU originate
in the Gulf and destinate in ports on the FSU’s western seaboard. As a result, the higher
levels of traffic that moved through the Gulf probably reached capacity constraints at
some point, increasing inventory costs and causing exports destined for Asia to divert to
the PNW. Second, it is likely that the large purchases by the FSU increased the demand
for ocean vessels serving the Gulf. Such a phenomenon would affect relative ocean
freight rates to Asia, increasing the PNW’s advantage in serving the larger Asian markets.
An examination of the relationship between relative ocean freight rates to Asia and the
level of US exports to the FSU reveals a loose positive relationship supporting this
conclusion. Third, large unexpected purchases can bid up Gulf corn prices by causing
demand to suddenly exceed expected supply. Most of the grain that is exported is stored
in interior elevators until shortly before it is needed in the Gulf. When a large unexpected
purchase is made, there may not be enough grain stored in interior elevators to meet the
increased demand in the Gulf and exporters may have to make additional purchases of
grain from farmers. However, this takes time and in the short run demand will exceed
supply, causing competing exporters to bid up prices in order to get their ships loaded and

? Since the Gulf ports are the primary ports that serve the FSU, the prices that would be affected are those
quoted in these areas. Historical corn prices for Louisiana were found to be positively correlated with corn
export levels to the FSU over the period 1984 - 1993. :

U.S. Army Corps of Engineers 4-12 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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honor their contract dates. As a result of the relatively higher corn prices in the Gulf,
some Asian buyers will start to pull their corn out of the PNW.

This phenomenon is not likely to continue in the future. The break-up of the FSU has left . -
the resulting countries strapped for cash and SCI is projecting grain exports to them to be -
negligible. On the other hand, the transition of China from a net exporter to a net

importer could produce similar results. The real question is whether China will continue
to support high and increasing levels of demand for US corn. If China does remain a
consistent large net importer, in the short run capacity constraints in the Gulf (storage and
transportation) will cause the PNW to see a larger percentage of US corn exports.
However, in the long run capacity would be added to take advantage of the higher

average export levels and the PNW’s share would probably revert back to historic
averages. Another question is how China will enter the market. . If it occasionally makes .
large unexpected purchases, price increases in the Gulf will allow the PNW to pick up -
additional share of US exports at those times. However, if it chooses to become a -
consistent and reliable importer of US corn (which US officials are pressing for), Gulf
prices will not be as volatile and:the Gulf’s share of US corn exports will be more stable.-

U.S. Army Corps of Engineers - 4-13 Waterway Traffic Forecasts for
the Upper Mississippi River Basin -
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Regional Shifts in Production and Domestic Consumption Locations

Notable regional shifts in US corn production include losses in share in the Southeast and
in the Great Lakes area (Indiana, Ohio, and Michigan) and share increases in the Plains
states (Colorado, Kansas, Nebraska, North Dakota, and South Dakota,). Production
increases in Nebraska and South Dakota have accounted for most of the gain by the
Plains states, together picking up three percentage points since the early 80s.- The steady
gain in share evident in the Plains states (shown in Figure 2-2) suggests the possibility of
relatively more exports leaving the PNW. If consumption in the domestic markets served
by the Plains states grows slower than production in these states, the additional supply
will push domestic prices down. Such a price reduction would make export markets
more attractive to farmers in the Plains states by affecting markup differentials between
export points and domestic consumption points (see “Relative Transportatlon Costs and
Price Markups” below for more information). :

- The scatterplot in Figure 4-7 explores this issue and plots the historical relationship
between the PNW’s share of US corn exports and the Plains states share of US corn

- production. A very loose positive relationship is apparent: . The relationship is not-
stronger because rising domestic consumption in the Western US has been absorbing the
production increases. The Plains states serve the growing number of feed-lots located in -
the Western US. Indicative of increased feed usage, the number of grain consuming

- animal units (GCAUs) in.the western US has increased by 16% since. 1987, having 4

- gained over three percentage points. of the total number of GCAUSs.in the US. Since 1988

- increasing domestic consumption in the West seems not only to have absorbed the

- increased production in the Plains states but also to have captured some of the corn that
previously had been exported out of the PNW. Figure 4-8 reveals a tight negative

- relationship between the PNW’ share of US. exports and the number of GCAUs in the

West.

U.S. Army Corps of Engineers 4-15 ' Waterway Traffic Forecasts for '
the Upper Mississippi River Basin



Figure 4-7

PNW's Share of US Corn Exports
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Relative Transportation Costs and Price Markups

Relative transportation costs and price markups can affect port shares through their
influence on the size of the areas from which ports draw their grain. These areas-are often
defined by what are called drawing arcs. Below, a drawing arc will be described that -
divides the corn belt into two areas (but not necessarily equal halves): one that exports its
grain through the PNW and one that exports its grain through the Gulf. As will be

shown, growth in the size of one of the areas will be offset by contraction in the size of
the other area.

Since the PNW serves Asian markets almost exclusively, the relevant transportation costs
to consider in defining this curve are those associated with shipping grain to Asia. These
costs include both inland freight charges as well as ocean freight rates. Inland freight
rates are heavily affected by capacity which is affected both by the quantity of
transportation stock (i.e., barges or rail cars) and by competing demand for those
resources from other commodity groups such as coal.

Transportation costs associated with shipping grain out of the PNW are defined by the -

sum of the rail costs to get the grain from the growing area to the export elevators and the . -

vessel costs of shipping the grain to Asia from the PNW, Transportation costs incurred -
when shipping grain out of the Gulf are defined by the sum of the barge costs to deliver .
the grain to Louisiana ports and ocean freight rates for shipping grain from the Gulf -
through the Panama Canal to Asia. In both cases, other costs will be involved including
loading/unloading costs, the costs of transporting the grain to/from a rail or barge facility, -
and inventory costs.

- A price markup (or profit margin) is the difference between a farmer’s production costs
and the grain’s selling price, after adjusting for inland transportation charges. The
amount-of demand relative to supply in the export market varies in each port area and
farmers will evaluate the different profit margins associated with each area in-deciding. -

- where to sell their grain. The information will tell them if they should sell their grain in

the export market and, if so, which market (port area) they should pursue.

The following equation defines an isoquant that to some extent will determine tl-levport '
(PNW versus Gulf) through which a region will export its grain:

P+ R+ C+ M, =G + B +C+Mguyzr,

where P is the cost of ocean freight from the PNW to Asia, R is the cost of shipping the
grain from a point within the US to a PNW port, C is production cost, M, is the price
markup in the PNW export market, G is the cost of ocean freight from the Gulf to Asia, B
is the cost of shipping grain from the same point in the US to a Gulf port, and Mgy, is
the price markup in the Gulf export market.

U.S. Army Corps of Engineers 4-17 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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An illustrative isoquant is shown in Figure 4-9. The isoquant shows those areas where
the cost of shipping grain to Asia out of the PNW are equal to the cost of shipping grain
out of the Gulf (from the perspective of an Asian buyer). Areas to the left of the isoquant
will ship grain out of the PNW because the overall costs are less than those required to
ship grain out of the Gulf. Areas to the right of the isoquant will ship grain out of the
Gulf.

Holding ocean freight rates constant, an increase in-one of the inland transportation rates
will shift the isoquant to a new geographic region and will require corresponding changes
in the price markups and other inland freight rates in order to offset the increase’. For
example, if B increases, the isoquant will shift right; R will then increase to reflect the
additional costs of having to transport the grain a longer distance. In addition, Mpyy will
increase and Mgy will fall to reflect the resulting changes in demand at the different
ports. The overall result is to change the size of the areas from which the ports draw their
grain.

A change in ocean freight rates from one of the ports will also impact the sizes of the -
different-drawing areas. For example-an additional surcharge at the Panama-Canal would -
increase G, causing the isoquant to-shift right and reducing the size of the Gulf’s drawing
area. The increase in the ocean freight rate differential would be offset by correspondlng o
changes in the inland transportation costs and price markups. ' :

To corroborate these explanations, we tried to find a relationship between the PN'W’s

share of corn exports and the average corn price differential between Louisiana and the
PNW (average of Oregon and Washington). Except for years when the rail/barge freight

- rate differential was extremely large (e.g:, 1993), the relationship was very murky. The
finding was unexpected but can be explained.. First, our.assumption that an increase in-

the size of the PNW’s drawing area would lead to an increase.in the PNW’s share of US - .
corn exports may be flawed. Due to rising domestic consumption in the western US, a
larger drawing area may be required for the PN'W -to be able to maintain its current share.
This explanation is somewhat reasonable. The drawing arc simply defines a port’s
drawing area; it does not determine the level of exports drawn from that area. The level .
of exports moving through a port is determined by the difference between the price a
farmer (located in the port’s drawing area) can get in a local market and the price that can -
be obtained from the port’s export market. If foreign demand had remained fairly
proportionate to domestic demand (i.e., relative prices did not change), it is likely that the
size of the PNW’s drawing area would have had a more significant impact on its port
share.

* It is unlikely that relative changes between the inland costs significantly affects ocean freight rates
because the resulting incremental changes in volumes at the port areas are relatively small.

U.S. Army Corps of Engineers 4-18 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Table 4-4 presents annual corn prices by state for the period 1984-1995. No clear
relationship were identified between the PNW’s port share and the price spreads shown in
the table. Figure 4-10 graphically depicts the PNW and Louisiana corn prices shown in
the table. A general increase in the price differential is evident. On average, the price of
corn in the PNW was $0.25 higher than the Louisiana price between 1985 and 1994.
While the PNW’s higher prices have been somewhat offset by relatively cheaper ocean
freight rates to Asia, in general the Gulf is still able to offer a lower delivered price. For
example, the total costs of shipping corn to Japan are compared in Figure 4-11. To
develop these cost estimates, port area prices were converted from bushels to metric tons
and then added to the respective ocean freight rate. Excluding 1993 (which appears to be
an outlier), it cost an average of $3.41/metric ton more to ship PNW corn to Japan than it
cost to ship Gulf corn.

- Evidence of how changes in the ocean freight rate differential can affect a port’s share is
shown graphically in Figure 4-12. A very loose positive relationship indicates that as the
differential increases, PNW’s share of US corn exports to Asia also increases. The
weakness of the relationship can probably be explained by other factors, some of which-
have already been mentioned, which overpower the influence of ocean freight rates on the
PNW’s port share. :

- Figure 4-13 gives a general idea of where the isoquants typically fall in the com
producing region of the US. The figure shows the BEA areas which have been the:
primary source of PNW grain®. As can be seen, historically, the PNW has only been able
‘to draw corn from the very western edge of the corn belt. Between 1981 and 1993, these
BEA areas accounted for an average of 98% of the corn railed to-the PNW from North

- Dakota, South Dakota, Nebraska, Minnesota, lowa, Missouri, Wisconsin, Illinois,.

- Michigan, Indiana, and Ohio. That percentage never dropped below the 96.95% share

exhibited in 1985. The isoquants probably fall within the-blue and black shaded ared, as

shipments out of Minneapolis to the PNW occur mostly during the winter when the

Upper Mississippi River is frozen and the locks are iced up. The eastern edge of this strip .

is fairly close to the river and relative transportation costs seém to preclude the PNW

- from being able to draw from areas further east. In contrast to the Upper Mississippi

River, it can be seen that the PNW’s drawing area is fairly limited, especially since North

Dakota and South Dakota account for less than 4% of US corn production. Although the

Plains states share of corn production has been increasing, the size of the drawing area

places bounds on how much corn the PNW can be expected to export, especially since it

must compete with increasing domestic consumption in the western US.

* Each color in the map represents a different BEA area.

U.S. Army Corps of Engineers ' 4-20 Waterway Traffic Forecasts Jfor
the Upper Mississippi River Basin
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Figure 4-10

Average Annual Corn Prices
(Dollars Per Bushel)
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Foreign Destinations of US Corn Exports

As shown in Figure 3-11, there has been a noticeable trend in Asia’s share of US corn
exports. This share is projected to remain high due to rising per capita incomes which
tend to foster increased meat consumption. The possibility of China becoming a large net
importer of corn could further boost US exports to Asia. These trends make it necessary
to investigate whether or not the PN'W has a relative advantage in serving Asian markets
and could increase its share of US corn exports at the expense of the Gulf.

Figures 4-14 and 4-15, shown below, seem to indicate that the PNW has not had a

relative advantage in serving Asian markets. The first graph shows that the PNW’s share
of exports tor Asia has fallen almost forty percentage points since 1989. The second graph
reveals a negative relationship between the PNW’s share of US exports and the percent of
US exports to Asia. These graphs reveal that the Gulf has captured most of the growth to
the Asian markets and suggest that Asian buyers pay a lower, cost for Gulf corn than they - -
do for PNW corn. In addition, the volume of PNW corn.exports-is limited by the size of -
its drawing area, as explained above. - And while the PNW’s drawing area has increased
its share of US corn production, this hasnot translated into an increased percentage of
export shipments since domestic-consumption in the area has also been increasing.

On the other hand, it should be noted that there are currently no significant differences -

between the vessel sizes of corn shipments from the PNW versus the Gulf. Japan,; South -
Korea, and Taiwan all receive corn in Panamax sized vessels (50-55 KMT) from either . -
port range. If the Pacific Rim countries started to demand larger sized shipments of corn - -
(e.g., Capesize (70-100 KMT)), then the PNW would have a clear advantage. '

U.S. Army Corps of Engineers 4-26 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Summary

Taking all of these factors into consideration, it is unlikely that the PNW will
significantly increase its share of US corn exports at the expense of the Gulf. Changes in
relative ocean freight rates will be balanced by offsetting changes in inland freight rates.
If needed, grain handling capacity (storage and barge) for Mississippi River grain will be
added to avert transportation delays.

Growth in the Asian markets probably will have little effect on US port shares. Asia
currently receives over 60% of US corn exports. Including US corn exports to China, SCI
is projecting that US corn exports to Asia will constitute approximately 68% of total US
corn exports during the next five decades. That is a very high percentage which raises
questions about how much further it could increase. As shown in Figure 4-15, however,
the PN'W’s share of US comexports has historically been relatively low when US exports
to Asia are relatively high. : :

The other factor that could increase the PNW’s share of US corn exports, relatively -
higher production growth in the Plains, is likely to be dampened by-acreage limitsand = .. -
growing domestic consumption in the western US. Between 1975 and 1994, increases in- -
harvested acreage accounted for approximately 49% of the production growth in the .
Plains while yield increases explained 51%. A ‘considerable amount of the acreage --- - .
increases in the Plains occurred after 1988: just over 4 million acres.. Such acreage .

.. increases cannot continue indefinitely-and will soon reach a limit, leaving production
growth to depend primarily on technological advances. While some technological
advances may favor corn production in the Plains by allowing it to be grown in relatively: :
drier climates, growing concerns about the availability and competition for water in the . - -
- Plains could play a mitigating factor. Domestic consumption in the western US will also- -
continue to expand in the short run. Development of the hog industry will proceed to

take place in the West as farmers look for areas with relatively low population densities
where the treatment of waste and odors are less costly. Wet milling capacity has also-
been expanding faster in the Plains as the industry seeks to avoid the higher corn prices. .-
that are propped up by export markets near the river. These two-developments swill

" continue to absorb some of the production increases taking place in the Plains and will
compete for corn that is exported out of the PNW.

. U.S. Army Corps of Engineers 4-29 ' Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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4.1.2 Competition with Rail to the Gulf

In moving corn from the Study Area to the Gulf, the barge industry on the Upper
Mississippi River competes not only with rail shipments to the PNW but also with rail
shipments to the Gulf. Potential rail competition by origin state is shown in Table 4-5.
As a percentage of the total competitive traffic (combined rail and barge flows) that
moves to the Gulf, rail traffic has varied from 8% (1982-1985) to 12% (1986-89) and
now accounts for approximately 10%. This historical share has not exhibited an obvious
trend; however, since 1984, the percentage of Gulf corn exports accounted for by barge
movements that originate in the study has been slightly increasing.

Origin 'Stzi'téj-_i

*Indiana, Michigan, Minnesota, South Dakota, Wisconsin

Not all of the traffic.in Table 4-5 is truly competitive as rail often serves as a.backup
during times when the river is not navigable. . For example, the somewhat flat volume of -
rail shipments originating in Illinois can be partially explained by winter traffic. For a
couple of weeks during the winter, it can be difficult to navigate the Illinois Waterway
above Peoria. Navigating the Upper Mississippi River is even more of a problem during
the winter; as a result, corn grown in Minnesota, Wisconsin and Iowa is shippedto . *~ - -
- Chicago where trains to the Gulf are put together’. In a similar fashion, the increase in
Nebraska rail shipments to the Gulf, which began in 1987, can be partly attributed to a-.-
shorter barge season and navigation curtailments.on the Missouri River. After these
factors are taken into consideration, the amount of competitive traffic to the Gulf -
becomes negligible. :

* Due to the manner in which waybill records are recorded, corn can move to Chicago under one waybill
and then leave Chicago under a different waybill. It is likely that some-of the traffic between Chicago and
the Gulf actually originates in Illinois, Indiana, Iowa, Minnesota, and Wisconsin. Together, these states: .
account for over 95% of the rail shipments that destinate in Chicago. :

U.S. Army Corps of Engineers ' 4-30 Waterway Traffic Forecasts for
the Upper Mississippi River Basin

Tllinots 2126 | 1,418 | 1478 | 1,447 | 1,491 | 1,645 | 1,089 ] 1701 | 913 ] 1.515 | 1.639 | 1,682 |
Towa |23 | 481 [ 269 99| 136] 122 844 | Li29o | 243 | 41| 36| 4
Missouri 50 74| 6| 15| 6 224 57| 166 257| 240 3931 199
Nebraska 12 220 50| 3| 174 1,135 [ 1,316 | 1,157 .| L,478 | 1,225 | 1,072.| 361
Otherr -~ | 71| 30| 0] 0| 0] 3| 206] 136] 671 52| 30 13
Total {2,533 | 2,222 | 1,865 | 1,674 | 1,866 | 3,179 | 3,514 | 4,289 | 2,058 | 3,073 | 3.160 | 2.762 |
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4.2  Soybeans

From 1981 to 1993, annual barge shipments of soybeans from the Study Area ranged
between seven million tons and twelve million tons.. However, that traffic fell below ten
million tons only four times throughout the period. Figure 4-16 displays these shipments
by origin BEA. It should be noted that an average of 90% of these shipments were
delivered each year to Louisiana ports for export, shown in Figure 4-17.

As in the case of corn, this high concentration of shipments to Louisiana means that
competition for these movements will be found primarily in rail moves to ports that serve
" the same foreign destinations. However, the distribution of soybean exports across US
ports is more dispersed than the respective distribution for corn, which is dominated by
- Louisiana and the PN'W. .Soybean exports by port area are illustrated in Figure 3-15.

The following analysislooks at five important factors that determine whether exported
soybeans get to US ports via barge or rail. As in the case of corn, many of these factors

affect a shlpper s mode choice indirectly.

Export Levels by Other Countries -

Since 1987, the US has provided an average of 71% of the soybeans traded on World
markets.  The other major soybean exporters are Brazil and Argentma, together Wh1ch
have accounted for over 25% of world soybean trade. :

The level of South American soybean exports influences. the percentage of US soybean - -
exports that moves through the Gulf. This occurrence is due primarily to the effect of
South American export levels on ocean freight rates tied to shipments originating in the

R Gulf. The US Gulf and South American ports essentially compete for the same supply of o

ocean vessels, which is fixed in the short:run. When South American export levels are
relatively low, total demand for ocean vessels which serve Atlantic ports declines causing . -
- respective freight rates to fall. On the other hand, relatively high South American export-
levels raises the demand for these vessels and gives rise to increasing ocean freight rates.
In both cases, the overall result is to change the relative ocean freight rates between the -
‘Gulf and other US ports which serve soybean exporters. Figure 4-18 illustrates the effect - -
that South American export levels have on ocean freight rates originating in the Gulf.
Figure4-19 shows how this impact translates into a negative relationship between the
Gulf’s share of US soybean exports and South American export levels.

U.S. Army Corps of Engineers 4-31 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Figure 4-18

Ocean Freight Rate: Gulf to Japan
(Dollars per Metric Ton)
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Relative Grain Handling Costs and Capacity

As a first step in evaluating how relative grain handling capacity affects the volume of
soybean exports through Louisiana ports, Figure 4-20 plots the relationship between the
Mississippi River’s share of US Soybean exports and the total volume of US soybean
exports. The graph manifests two distinct trends. The relationship depicts a positive
trend between 1983 and 1989, which then becomes negative between 1990 and 1994.
Also note that in 1989 and 1990 there is almost a ten percentage point difference in the
Mississippi River’s share of US soybean exports even though the volume of US exports
changes very little. The disparity between the 1989 and 1990 shares can be attributed to a
drop in ocean freight rates out of the Gulf due to a small South American crop in 1990.
However, the reversal in the trend beginning in 1990 is more difficult to explain.

The most obvious explanation is the relaxation of the ARPs® and technological
innovations, which began in the late 80s. Both of these factors. gave rise to a gradual
turnaround in production-and exports of US soybeans.(See Figure 2-3 and Figure 3-19).
However, soybean exports out of Mississippi River ports were not able to keep pace with
previous growth rates, causing the Mississippi River’s share to level-off (See Figure 3- . -
15). The relatively slower growth could be due to increases in the total volume of grain .
and oilseeds moving through the Louisiana ports, since the same barges and elevators are
used to move and store all types of grain and oilseeds: Atsome point, increases in the
total volume of grain and oilseed traffic results in corresponding increases in the costs of
handling each additional unit of grain or oilseed.- Since 1985, the total volume of grain - - -

-and oilseeds moving through Louisiana ports has been steadily increasing and, since.
1987, has exceeded 2.1 billion bushels every year except for-1993 (See Figure 4-21). -
Figure 4-22, however, shows that the Mississippi River’s share of US soybean exports -
declines sharply when the total volume of grain and oilseed traffic exceeds 2.1 billion - - -
bushels. :

-® Although there are no actual ARPs on soybeans, some of the ARPs on corn that are brought back into
production are used to produce soybeans since farmers like to maintain a relatively even split between
soybean and com production.

U.S. Army Corps of Engineers . 4-36 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Regional Shifts in Production

Figure 4-23 examines. the impacts that regional production shifts have had on Louisiana’s
share of US soybean exports. These shifts are highlighted in Section 2.1. The first panel
indicates a loose positive relationship between the Study Area’s.share of US production :
and Louisiana’s share of US soybean exports. However, the second panel indicates that a
smaller percentage of U.S. soybean exports move through Louisiana ports when the
Lower Mississippi Region’s production share increases. The increase in the lower
region’s production share occurs most likely as a result of a relatively small crop in the
Study Area. Soybean processors would then be crushing a larger percentage of the beans
grown in the area, limiting the available stocks for export. This makes some sense as, on
average, the Study Area accounts for 67% of the soybeans exported through Louisiana
ports. The final graph plots the relationship between Louisiana’s export share and' -
relative soybean production in the Plains states. .A negative relationship developed in-

- 1986, implying that production increases in the Plains since then have been moving into

export channels that compete with Louisiana; they could also be displacing beans at
processors located in the drawing areas of competing ports (notably Duluth), allowing .
relatively more beans to move through them. Note that soybean production increases in
the Plains have outpaced its crushing capacuy, resultmg in the surpluses that compete -
with Louisiana exports. ~

U.S. Army Corps of Engineers 4-40
the Upper Mississippi River Basin
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Figure 4-23
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Relative Transportation Costs

- The soybean cropping area is highly concentrated around the Mississippi River. Thus, -
most of the soybeans that are delivered to the Louisiana export market get there by barge.
In addition to the Study Area, the cropping area contains a narrow band extending south
around the Lower Mississippi River. Due to lower freight costs, the southern region
displaces some soybean traffic that could originate in the Study Area.

In evaluating the barge/rail mode split from the Study Area to Louisiana, the amount of
barge traffic originating in the Study Area was compared with all competitive rail
movements (those that originate in the Study Area, North Dakota, South Dakota,
Nebraska, Indiana, and Michigan) to Louisiana. Except for 1986 and 1987, barge
accounted for over 90% of this traffic between 1982 and 1993, with an overall average of
94%. Due to the proximity of the cropping area to the river, the railroads have not been:
able to make inroads into this market, even with the efficiency gams that they were able-
to realize under the Staggers Act.

The historical barge/rail mode split from the Study Area to all of the primary export
points reveals a similar story. ‘As a percentage of barge and competing rail (defined
above) traffic to Louisiana, the PNW, and Duluth, barge’s share has dropped slightly by -
just over two percentage points-since the early 80s.. The share seems to have leveled off -
at approximately 83%. More pronounced shifts are visible within rail, which shows. that
rail shlpments to Duluth have been picked up by the PNW and Louisiana. :

An analysis of changes in relative ocean freight rates upon Louisiana’s port share -
revealed no discernible impact. : : :

Changes in Foreign Markets

Shifts in foreign markets have not had-a noticeable impact on Louisiana’s port share.. The .
proximity of the cropping area to the river gives it access to cheap barge transportation. - -
These low transportation costs more than offset higher ocean freight rates to distant

“markets such as Asia and allow Louisiana to compete in markets all over the world. The
one exception is Mexico: there does seem to be a positive relationship between -
Louisiana’s share of US soybean exports and the share of soybean exports destined for
the Mexican market.

U.S. Army Corps of Engineers 4-42 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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4.3 Wheat

Figure 4-24 appears to indicate a slight downward trend in the total amount of wheat that
is transported by barge on the Upper Mississippi River. This pattern closely resembles
the trend seen in the total US export levels of wheat. Note that these wheat tonnage
levels are considerably smaller than corresponding levels for corn and soybeans.
Between 1981 and 1993, wheat maintained an average of 9% of the grain and soybean
barge traffic that originated in the study area. '

Like corn and soybeans, most of the wheat traffic on the Upper Mississippi River
originates within the five state study area and moves to Louisiana export markets. On
average, Louisiana receives over 85% of the wheat that is shipped by barge from the
study area. Again, this means that the primary competition for these moves consists of
rail movements either to Louisiana ports or to competing ports. As seen in Figure 3-17, |
the distribution of wheat exports across US ports is not nearly as concentrated as the corn
distribution. The PN'W has captured the largest share of the wheat export market,
although Texas and Louisiana ports have still maintained relatively large shares. The
trends in these shares indicate that Louisiana ports face most of their competition from
ports located in Texas. | : :

The type of wheat exported strongly affects the port used and the mode used to transport
it. The predominate type of wheat exported through Louisiana is soft red winter (SRW)
wheat and to a lesser extent hard red spring wheat (HRS).. Due to the proximity of the
SRW and HRS wheat production areas to the river, barge provides a low cost mode of

shipment. Additionally, SRW is'a low protein wheat, and typically is not blended (where
wheat of different protein levels is mixed together to produce a grade of wheat that meets. -

the customer’s protein requirements: a common practice with HRS wheat). As a result,.
SRW wheat can be loaded at any number of river elevators. HRS wheat is commonly
-blended and must be loaded where blending facilities are present.. One of the key
blendmg centers is Minneapolis/St. Paul. -

In the following analysis, we will focus upon the competition between barge and rail,
where the rail movements terminate either in Louisiana or in a competing port area
(primarily Texas, the PNW, or Duluth). Most of the wheat traffic on the Upper
Mississippi River originates either in the Northern Plains (Minnesota, North Dakota,
South Dakota) or in Kansas, Missouri, or Southern Illinois. Evidence of this fact can be
seen in Figure 4-24 which shows that most of the wheat is shipped out of the
Minneapolis/St. Paul BEA or the St. Louis BEA. On average, almost 80%.of the Upper
Mississippi River wheat traffic originates in these two BEAs. Therefore, the analysis will
consider the competitive aspects primarily for movements that originate in the Northern
Plains; as stated, other wheat traffic enters the Upper Mississippi River at St. Louis or
below.

U.S. Army Corps of Engineers 4-43 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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In evaluating the competition between barge and rail, several factors were considered:
export levels by other countries, grain handling capacity, shifts in regional production,
relative transportation costs, and foreign export markets. To assess these factors, which
could have a potential impact on the Mississippi River’s share of US wheat exports, it
will be useful to have an idea of how the foreign markets are served by the US port areas.
Table 4-6 presents the major foreign markets and the percentage of US wheat that they
receive from the main US port areas. It can be seen that Louisiana has a strong presence
in the African, Central/South American, and North Asian markets. This finding is
corroborated by the distribution of wheat exports out of Louisiana; between 1990 and

" 1994, an average of 72% of the wheat exports out of the New Orleans customs district
were destined for these three markets.

U.S. Army Corps of Engineérs 4-44 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Foreign Market stliexas!
Africa 21 | 35' 34
Central/South America 3 31 - 60
Mexico 2 83 12
Middle East 53 35 8
North Asia’ 64 13 - 21
South Asia* 76 11 10

*Five year average: 1990-1994. :
* China, Hong Kong, Japan, North Korea, South Korea, Taiwan.
‘Bangladesh, Brunei, India, Indonesia, Malaysia, Philippines, Singapore, Srl Lanka, Thailand..

Source: US Exports History CD-ROM, US Census Bureau, 1s§ued.May 1995.

Export Levels by Other Countries

- Besides the US, the main wheat exporters in the world include Canada, Europe, Australia, -

- and Argentina. World exporters serve specific markets for a number of reasons. -

Distance from the market determines both freight costs and transit time, which can affect -

an exporters competitiveness in a given market. - Also, many countries demand certain.

types of wheat and look for exporters who produce the types they desire. For example, -
North African and Middle Eastern countries can use relatively low grade wheat to make .

their flat breads and do not need the higher grade and more costly, wheat produced in
countries such as Canada and Austraha

" The main US competitor in the African market is Europe. However, Europe’s -
‘competitive stance relative to the US will change in the future. In the past, Europe

heavily subsidized its wheat exports but will no longer be able to do so under GATT. ‘As

a result, the US should capture a larger share of the African market. Argentina competes
with the US for the Central/South American market. In the North Asian markets
Australia and Canada contend with the US.

Exports by these competitors can affect Louisiana’s share of US exports in two ways.
First, the level of foreign exports can impact relative ocean freight rates in the US. For
example, if Canada has a large surplus that it exports off its west coast, it is likely that
ocean freight rates in the US PNW will be driven up since the PNW competes with
Canada for the same ocean vessels. This change will affect the relative ocean freight
rates between the PNW and the Gulf, making the Gulf relatively more attractive.. Second,
the level of foreign exports can affect relative prices between different export points in

U.S. Army Corps of Engineers 4-46 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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the US. For example, if exports out of Argentina increase, the demand for US wheat in
Central/South America could decline. Wheat prices at Louisiana ports would fall in
response to the lower demand. The change in price would have two implications. Some
of the wheat previously destined for the South/Central American market would be .

- diverted to domestic consumption channels since that export market became less
profitable to US farmers. The relative price between the PNW and the Gulf would also
change in response to the price decline, affecting the drawing arc which determines the
export points where farmers will choose to sell their- grain (See Relative Transportation
Costs and Price Markups in Section 4.1.1).

Relative Grain Handling Capacity

.Figures 4-25 and 4-26 show Louisiana’s.share of US wheat exports-as a function of total
US wheat exports and total Louisiana grain and oilseed exports respectively. These
graphs explore two issues: 1) whether Louisiana serves as an overflow'when US wheat
exports are high and capacity constraints are reached in other port areas (e.g., the PNW . ..
and Texas); 2) to what extent have capacity constraints been reached in Louisiana. In -
regard to the second issue, it should be noted that such constraints include both handling
and storage capacity constraints as well as limits on barge and rail capacity needed to get -
the grain to Louisiana.

The graphs are difficult to interpret. In the first graph it appears that there was a positive
relationship between the level of US wheat exports and Louisiana’s export share between
1977 and 1987. Such a relationship would support the overflow hypothesis. However, .
the relationship turned slightly negative between 1988 and 1992. In 1993 it appears that ~ - -
the relationship once again became positive, but that is unclear. The second graph is even
more difficult to interpret. At first glance, there seems to be a positive relationship
between Louisiana’s share of wheat exports-and the total amount of grain and oilseeds -
moving through Louisiana ports. On the other hand, the apparent positive relationship
may actually reflect upward shifts in an otherwise negative relationship. For.instance,” .
1976-78, 1984-87, and 1988-94 are three periods during which a negative relationship is: -
evident’. It is possible to explain both relationships. In the first instance, factors that
‘affect the amount of wheat that moves through Louisiana can have a similar effect upon -
“other grains: e.g., the 1993 flood. In the second case, when capacity is tight a negative
relationship is likely to exist until the constraints are overcome through the expansion of
storage and/or transportation. Note that the negative relationship seen in the latter period
was also found in soybeans when the total amount of grain and oilseeds moving through .
the Louisiana ports.surpassed approximately the same level: just over 2.1 billion bushels.

" With 1993 being an outlier due to the flood.

U.S. Army Corps of Engineers 4-47 : 4 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Regional Shifts in Production

Figure 4-27 plots Louisiana’s-share of US wheat exports against the production share of
its wheat drawing area. No apparent relationship is visible. Between 1989 and 1991,
there was almost a twelve percentage point difference in the drawing area’s share of US
production while Louisiana’s share of US wheat exports changed by less than two
percentage points. The data also show little relationship when Louisiana’s share of US
exports is around 20% instead of 30%. The lack of such a relationship indicates that
domestic consumption in the drawing area has been changing at roughly the same rate as
production.

Relative Transportation Costs

As noted above, competition for Louisiana wheat exports comes primarily from Texas. e
Louisiana does compete with the PNW for the African market but it is difficult foritto . - ..

compete with the PNW in the Asian market. Wheat acreage in the Northern Plains is - -
concentrated further west than corn and soybean acreage. Moving this wheat down the - -
Mississippi River requires both moving the grain a relatively long distance to the river by
rail or truck and then transferring it to barge, substantially increasing the freight.costs o
involved. These higher transportation costs make the rail move to the PNW significantly - -
more competitive than that seen with corn and soybeans. In conjunction with lower- .
ocean freight rates, this factor allows the PNW to dominate the Asian markets. The PNW -
does not control the African market because ocean freight costs from the PNW to Africa
- are considerably higher than they are from the Gulf to Africa. This is especially true for -
the North African markets, which require grain from the PN'W to pass through the Suez -

Canal. :

The competition between Texas and Louisiana is a function more of relative

transportation rates within the US than it is of external factors such as ocean freight rates
or export levels by other countries. For example, changes in export levels out of .
Argentina will have a similar effect on both port areas but their ability to adapt to such . . -.
changes on a relative basis will be determined by internal transportation cost structures.. -

Figure 4-28 shows the barge-rail mode split between the Northern Plains and the primary -
export points for wheat in the US. As can be seen, barge has lost a considerable amount-
of this market. 1986 was the first year in which large volumes of wheat started to move .
by rail to the Texas, causing the precipitous forty-three percentage point drop in the barge -
share.

U.S. Army Corps of Engineers 4-50 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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These shifts are due to.a number of transitions in the railroad industry that began with the
1982 Staggers Act. It was several years before the railroads began to take advantage of
this act, but in 1986 and 1987, they started to institute changes which allowed them to cut
their rates and become more competitive with barge. An immediate modal shift resulted.
Prior to 1986, barge was used to deliver almost 100% of the wheat that was shipped from
the Northern Plains to the Gulf ports. Since 1986 that share has dropped to less than
20%, shown in Figure 4-29.

Rail mergers have also had an effect on this shift. When a movement begins on one rail
line and must switch to a different line to reach its final destination, railroads charge what
is known as a switching fee. These fees can be relatively expensive and often deter
shippers from using multiple rail line movements. For example, of the wheat that is
shipped by rail from North Dakota to the Gulf ports, almost all of it winds up in the
Texas. The Burlington Northern-Sante Fe (BNSF) is the only railroad which owns a
relatively direct route from North Dakota to a Gulf port; those ports are located in Texas
and the BNSF does not serve the ports in Louisiana. On the other hand, a large
percentage of the wheat shipped by rail from Minneapolis to the Gulf destinate in
Louisiana. In this case, a one railroad movement is available on the UP.- The
consolidation of the railroads which has been occurring has helped to reduce switching
fees and has led to more direct routes between given origins and destinations. However,
railroads are also able to capture markets through these consolidations, making price-
gouging a possibility. The existence of the river mitigates such behavior and places
upper limits on the prices in - would-be captured markets.

Other factors which influence the mode split between barge and rail include relative -
equipment capacity and the introduction of certificates of transportation (COTSs) in the
rail market. In 1994, COTs were introduced by BNSF and have subsequently been .
implemented in various forms by other railroads. COTs are similar to a future’s contract -
in that a shipper can arrange for rail service at a specific time in the future, but can sell
that contract on the open market. COTs are a form of insurance against changes in
capacity and freight rates that can lead to business disruptions. Shippers are able to
insure thenselves against capacity shortages (which lead to higher freight rates and
shipping delays) while the railroads use COTs to hedge against capacity surpluses and
declining freight rates. By improving the reliability of rail service, COTs could allow rail
to capture additional share of the freight market for wheat.

U.S. Army Corps of Engineers 4-53 Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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Changes in Foreign Markets

Changes in the ultimate foreign destinations of US wheat exports does not seem to affect
Louisiana’s export share. Such changes are imperceptible because Texas and Louisiana
are rivals in the same markets and both have similar advantages and disadvantages in
terms of geographic location.

Possible exceptions include exports to China and exports to Central/South America
(excluding Mexico). China is one of the fastest growing export markets in the world
(Note SCI’s export projections by foreign destination in Appendix D). Yet China will not
import wheat from the US PNW. China is concerned about TCK spore, which exists on
some of the grain grown in the PNW. TCK is a winter wheat smut disease occurring in
isolated areas where long snow cover persists over unfrozen soils. In the US, the disease
occurs primarily west of the Rocky Mountains, within the PNW’s drawing area. Since
the Chinese opened their market to wheat imports in 1972, they have maintained
quarantine restrictions on importation of any wheat containing TCK spores. Chinese
officials believe that TCK could cause an infection in the Chinese wheat crop. This
concern is viewed as unjustified by USDA. However, China has been able to use the
issue in political negotiations and until the disagreement is resolved, US wheat exports to
China (which are predicted to expand rapidly in the next few years) will move through
ports in the Gulf. Large purchases of wheat by China could increase the percentage of
wheat moving through Louisiana. On the other hand, the resolution of the TCK issue
could lead to a decline in the Gulf’s share of U.S. wheat exports.

The Central/South American market is the other possible exception. As shown above,
60% of the US wheat exported to that market leaves the US from ports in Louisiana. SCI
is projecting the Central/South American share to expand from 11% of the US export
market in 1994 to 18% in 2050 (percentages based on a three year moving average).

As shown in Appendix D, the African markets are predicted to lose about four percentage
points over the forecast horizon. It is unlikely that the decline itself will have a
significant impact on Louisiana’s share of US exports as the African markets are captured
fairly evenly by the three major port areas (See Table 4-6). The decline in Africa’s share
is predicted to be picked up by Asia and Central/South America. The PNW has a relative
advantage in serving the Asian markets while Louisiana has an advantage in serving the
Central/South American markets (See Table 4-6); as a result, it is difficult to predict '
exactly how Louisiana will be impacted by the relatively slower growth in the African
markets. It should be noted that the Export Enhancement Program has allowed the U.S.
to compete in the African markets. The program still exists, but could be phased out if
Europe, Canada, or Australia stop subsidizing their wheat exports. If the program were
eliminated, the U.S. could lose some market share in Africa.

U.S. Army Corps of Engineers 4-55 - Waterway Traffic Forecasts for
the Upper Mississippi River Basin
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5.0 Waterway Traffic Projections

This section presents forecasts of grain traffic on the Upper Mississippi River out to
2050. The forecasts are presented in five year increments beginning in the year 2000 for
each business economic area (BEA)' that touches either the Illinois Waterway or the
Mississippi River above Cairo, Illinois. BEAs which had grain tonnage originating in
them at least one year between 1981 and 1993 include the following:

083  Chicago, Illinois

085  Springfield/Decateur, Illinois

086  Quincy, Illinois

087  Peoria, Illinois

091  La Crosse, Wisconsin

096  Minneapolis/St. Paul, Minnesota
098  Dubuque, Iowa

099  Davenport, lowa/Rock Island 1111n01s
107  St. Louis, Missouri ‘

5.1 Methodology

As discussed in Section 4, almost all of the grain traffic on the. Upper Mississippi River
originates in the Study Area and moves to Louisiana ports. For this reason, SCI’s export
projections for the Mississippi River were used to drive the waterway traffic projections.
The Mississippi River export projections were allocated to the study area based upon the
study area’s historical share of Mississippi-River exports and the historical mode split :
from the study area to Louisiana port areas. This tonnage was then adjusted upward
slightly for non-export shipments.”

Historical BEA shares of the study area’s waterborne shipments were used to allocate
total tonnage originating in the study area to origin BEAs: We considered adjusting the
historical BEA shares for projected changes in relative production (at the state level).

! As defined by the Bureau of Economic Analysis, US Department of Commerce. L

21t should be noted that there is very little coastwise grain traffic. Under the Jones Act, grain that is

shipped between two US ports must by transported by a US flagged vessel. Ocean freight rates charged by
the US fleet are considerably higher than rates charged by other foreign fleets and are generally too
expensive for US domestic grain consumers. However, we are aware of a large consumer of feed grains in
the Southeast who is currently looking for an supplemental delivery system. They currently use rail to

bring in large quantities of corn from the US corn belt. To some extent, the consumer has been captured by -
a railroad and has raised concerns about the reliability of rail service in general. The elimination of the
Jones Act would make it more affordable for such consumers to ship corn from the Great Lakes and/or -
Louisiana to Southeast ports . Such a possibility would be an attractive alternative to the single mode rail
system currently in place, and would increase the amount of coastwise shipments emanating. from the Great
Lakes and Louisiana. US grain interests are currently undertaking significant efforts to repeal the Jones
Act.

U.S. Army Corps of Engineers B A Waterway Traffic Forecasts for
the Upper Mississippi River Basin



Jack Faucett Associates Project # 405-10 _ April 18, 1997

However, analysis of the historical data revealed that there is no evident relationship
between a state’s production share and its share of waterborne shipments. Some
relationships (not necessarily strong) were found between a state’s waterborne shipments
and its domestic consumption or surplus (production plus change in stocks minus
domestic consumption); however, our domestic consumption estimates by state are not
very precise and we did not feel that we could adequately forecast domestic consumption
for each state.

Through traffic estimates for each BEA were estimated by assuming that all traffic
originating in the study area moves downstream and out of the study area. Thisisa .
reasonable assumption given that less than 1% of the study area’s grain shipments are
internal and that the amount of grain received in the study area from other states is
negligible.

Risk Analysis

Uncertainty bands for the traffic forecasts are based upon the ratio of the historical - .
variance (defined in terms of a 95% confidence interval) in the corn shipments from the
study area to the historical mean of that series.

Given the methodology used to forecast U.S. exports by port, the waterway traffic
projections depend upon four key variables: harvested acreage, yields, domestic .
consumption, and Mississippi River port share. The forecast of total acreage is fairly flat
across the forecast horizon and represents a full production scenario: in other words, the -
forecast assumes that all available land will be fully utilized. It is not likely that future-
acreage will be significantly greater than what we have forecast as it is already
approaching the upper limit. Acreage could be less than what we have forecast if (1)
foreign suppliers become relatively more competitive, (2) if the movement towards free
trade is reversed and there is an erection of trade barriers,-and/or (3) if USDA regains its
-authority to idle land. ' :

Our domestic consumption forecasts could go either way. On the one hand, rising world
incomes will continue to cultivate a growing demand for meat. Foreign countries will opt
either to raise their own meat or import meat from world exporters. Countries that choose
to raise their own livestock and poultry will need corn and soybeans for feed, which they
may want to import. Countries that choose to import meat may do so from the US but
they will need relatively less grain/soybeans for feed. As can be seen, there is a trade-off
between meat and grain/soybeans in regard to exports. Grain that is not exported may be
consumed by US livestock producers who then export the meat. Higher (lower) than
anticipated US meat exports could result in relatively lower (higher) US grain exports.
Lower (higher) US grain exports would reduce (increase) the amount of grain that moves
on the river.

U.S. Army Corps of Engineers 5-2 . 'Waterway Traffic Forecasts for
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In addition, US domestic consumption of corn has been considerably impacted by
government legislation that protects the ethanol and corn sweeteners industries. Without
such protection, the demand for the outputs of these industries would likely fall. The
legislation is continually being challenged by opposing interest groups. The elimination
of the sugar quotas and/or the ethanol subsidy would likely result in higher volumes of
corn traffic on the river as some of those supplies would move into US export channels.

With Asia’s increasing demand for grain and the wéstward expansion of the cornbelt, the
forecast port shares of US corn exports play an important role in the waterway traffic
projections. There is a strong rivalry between the PNW and the Louisiana ports as they
vie for US corn exports. Some analysts believe that the westward expansion of the
cornbelt could allow the PNW to increase its export share, which could decrease Asian

- bound corn shipments on the river.. This issue was explored in detail in Chapter Four and
we concluded that the PN'W probably will not be able to make significant gains at the
expense of the Gulf. Nonetheless, the PNW’s port share of US corn exports was forecast
to be22%: almost four percentage points above its average share since 1983. We do not
think that the PN'W will be able to make significant gains beyond this unless-(1).the . .
growth in the number of western feedlots tapers off or (2) Asian countries startto demand -
their grain shipments in large vessels that will not fit through the Panama Canal: e.g., -
Capesize (70 - 100 KMT).

Note that much of the uncertainty surrounding these three variables is associated with the --
occurrence of particular events: e.g., the elimination of the sugar quota. It would be
difficult to estimate the probabilities of such occurrences and even more difficult to-
estimate the joint probabilities associated with the separate events. In addition, the timing
of the events would be an important consideration.. . . :

Yields, the other main variable used to develop the waterway projections, were forecast -
using a linear trend and a twenty-five year base period. There will always be uncertainty .
surrounding yield forecasts since they are based upon rates of technological innovation
and investment. Some analysts are optimistic about future growth in yields and think that -
average annual changes in yields are going to increase. In fact, SCI points out in Chapter

-2 that if the forecast errs; it will likely be on the low side. Historical data on corn yields -
don’t point to such increases; however; recent data on soybeans do suggest the

possibility. As some analysts indicate, projections of yields based upon historical trends.
may be inaccurate because of new innovations which are in the final stages of
development and may soon enter the market. ‘Comparisons have been made between
these new technologies and the introduction of hybrid corn in the early 50s which
accelerated yield increases.

Unlike the other three variables (acreage, domestic consumption, and port share), it is a
little bit easier to explore these uncertainties surrounding the yield forecasts. To do this,
we generated alternate forecasts of waterway corn and soy bean movements by assuming
relatively higher growth rates in yields over the forecast horizon. The purpose of this
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exercise was to determine if the resulting higher traffic levels would fall within our 95%
confidence intervals.

Alternative forecasts for corn yields were developed by estimating a linear trend with a
fifty year period (1945-1994) rather than a twenty-five year period (1970-1994) as the
base. The decision not to use a non-linear curve for the alternative yield forecast was
based on the assumption that the long-term growth in yields will accelerate and decelerate
around a linear curve. The trend estimated with the longer period has a steeper slope than
that estimated with the shorter period; corn yields are forecast to increase by 2.15 bushels
per acre in contrast to 1.8 bushels per acre. The alternative yield forecast for corn in 2050
is 235 bushels per acre, compared with 219 bushels per acre estimated using the shorter
period. The relatively higher yields result in 2050 export estimates of 5.7 billions
bushels, approximately 2.5 times greater than current export levels and 18% higher than . -
the 2050 base export projections.

An alternative forecast for soybean yields was developed by allowing soybean yields to
increase by 0.7 bushels each year between now and 2005. This growth was then

gradually reduced until it reached 0.49 bushels in 2012, where it was held constant for the
- remainder of the forecast horizon. Base yield forecasts are based on the assumption-that. .-
yields will increase linearly by 0.48 bushels per year. Since 1983, soybean yields have:
increased by an average of 0.67 bushels as farmers have begun to experiment with new
planting practices. Such practices have not been adopted by all farmers. Some analysts
indicate that it may take another five to ten years before all farmers have adopted the
practices and their impact on growth starts to diminish. Using the alternative yield

~ forecasts, soybean exports in 2050 are projected to be 1.76 billion bushels. This is a little -
over 2 times greater than current export levels and 26% higher than the base export
forecasts.

5.2 Waterway Traffic Forecasts

Projections of grain traffic originating in the study area are shown graphically in Figures
5-1 through 5-3. By the year 2000, the amount of grain and oilseed tonnage originating
in the Study Area is expected to be over 58 million short tons. That represents almost a
25% increase over the 47 million tons of traffic observed in 1991-93: (three year average).
Corn’s share of the grain and oilseed traffic originating in the Study Area is forecast to
increase by almost four percentage points (to 72.47%) while soybeans are predicted to
lose almost five percentage points.

By the year 2050, waterway tonnage of grains and oilseeds is projected to exceed 100 - -
million short tons: more than double the 1991-93 base year traffic. It is predicted that

corn will gain an additional 1.5 percentage points of that traffic while soybeans will lose a .
corresponding share.

U.S. Army Corps of Engineers 5-4 Waterway Traffic Forecasts Sfor
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Table 5-1 contrasts the base forecasts with the results of the alternate high growth
scenarios for corn and soybeans. In regard to corn, the high growth scenario falls within
the 95% confidence interval. In 2000, the high growth traffic level is 6.8% higher than
the base forecast and 19.1% lower than the upper band. In 2005 those percentages

change to 18.3% and 10.4% respectively. In regard to soybeans, it can be seen that the
high growth traffic levels are very close to the upper band. This result follows from the
assumption that there will be higher than average growth in soybean yields over the next
ten years. On average, the high growth traffic levels are 31% higher than the base traffic
forecasts and 0.5% less than the upper band.

Waterway traffic forecasts by BEA are presented in Appendix G. The BEA traffic
forecasts were further used to construct estimates for the main river segments in the
Upper Mississippi River System: the Illinois Waterway and the Mississippi River
between the Twin Cities and the mouth of the Missouri River. Again, through traffic
estimates are based on the assumption that all grain traffic moves downstream and leaves
the Study Area. These projections are located in Appendix H and depicted graphically i
Figures 5-4 through 5-6. . :

U.S. Army Corps of Engineers 5-8 ' Waterway Traffic Forecasts for
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5.3 Canadian Grain Traffic

Two important changes that have recently occurred in the Canadian grain industry could
increase the amount of grain traffic on the upper Mississippi River. The first change
involves the Canadian government’s decision to eliminate rail freight subsidies that have
been available to grain producers. The subsidies have indirectly promoted the
development of the grain industry in the Canadian interior by making it possible for grain
producers located there to compete in world markets. The second change is the decision
by the Canadian Wheat Board to move the Thunder Bay export pooling point further east
to the St. Lawrence River. Thunder Bay is located on the northwest shore of Lake
Superior and caters to grain producers located in Manitoba and Saskatchewan. It
primarily serves European and African markets.

Taken together, these two changes are going to significantly impact grain producers
located in these provinces by raising the transportation costs of delivering their grain to
export points.- While moving the pooling point to the St. Lawrence River will eliminate -
some of the costs associated with moving grain through the Great Lakes, those costs
could be more than offset by higher rail costs due to the elimination of the subsidy and
the need to ship the grain all the way across Ontario to the St. Lawrence River. Of
course, the elimination of the subsidy will also make it more expenswe for producers to
ship grain to export points on Canada’s west coast.

Many analysts are still speculating about what the ultimate impacts of these changes will
be. Possibilities include: reduced Canadian grain production; the diversion of grain
exports to internal consumption channels, such as Canadian grain millers; more Canadian
grain being exported through US ports; and increased shipments to US domestlc markets
in the Northern Plains States;

The last two possibilities are relevant to this analysis because each could affect the

amount of grain traffic on the Upper Mississippi River. In the first case, Canadian grain
producers are going to start realizing the full transportation costs associated with shipping -
their grain to export points and probably will start looking for the most profitable
alternatives available. In other words, they will be comparing different export points in.
terms of the prices that can be obtained in those markets, after adjusting them for the
requisite inland freight costs. From their perspective, export points that are possible
options include: the west coast; Duluth, Minnesota; the Gulf of Mexico) and Canada’s
new export pooling point on the St. Lawrence River.

In the second case, the increased transportation costs associated with shipping their grain
to export points means that Canadian producers will have to reduce their markups in
order to continue competing in world markets. This necessity may make these producers
start looking for alternative markets either within Canada or across the border in the US.
Imports of Canadian grain by US millers, demand previously met-by US supplies, would
allow a relatively larger share of the US supply to be exported. Relatively larger volumes

U.S. Army Corps of Engineers 5-13 Waterway Traffic Forecasts for
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of grain traffic on the Upper Mississippi River could ensue if part of those elevated
export levels were picked up by the Gulf.

In either case, the amount of traffic generated on the Mississippi River is likely to be
small. Most of Canada’s grain exports are exported from the west coast and the
likelihood of this traffic being diverted to the Gulf is remote because almost all of it is
destined for Asian markets, where demand for grain is increasing. Grain that could be
diverted to the Gulf is that which has historically been exported out of Thunder Bay.
However, in the past these volumes have been relatively small. As shown in Figure 5-7,
grain exports out of Thunder Bay were relatively flat between 1984 and 1992,
maintaining an annual average of just over one million metric tons. Assuming a constant
proportionality between Thunder Bay exports and Canada’s net trade balance, the
quantity of grain available for export through Thunder Bay could be between one and
three million metric tons in the year 2000°. It is not likely that the volume of traffic on
the Mississippi River will increase by the same amount, as the possibility of the grain
moving by rail has to be considered. As shown in Figure 5-8, wheat that is delivered
from the Northern US Plains to the Gulf ports now moves predominately by rail.

Thunder Bay Grain Exports
(Thousands of Metric Tons)

87 85 85 87 88 &5 ob 91 9 o3

Figure 5-7

The possibility of Canadian grain exports being diverted to US markets also would result
only in small increases in the amount of traffic on the river. In this case, the diversion of
grain could be drawn not only from Thunder Bay exports but also from exports off the .
west coast since Saskatchewan is closer to North Dakota markets than it is to Vancouver.
However, the concomitant increase in US exports would not be secured entirely by the
Gulf. For example, the Northern Plains deliver grain to export markets not only in
Louisiana but also in the PNW, Texas, and Duluth. In addition, an examination of rail
and water flows from North Dakota and Minnesota to the PNW, Texas or Louisiana ports .
shows that the percentage of wheat delivered by rail has increased steadily from less than:
40% in 1985 to over 90% in 1993 (See Figure 5-9).

* Projections of Canada’s net trade balance to the year 2000 were developed by SCI and are reported in
Appendix F.
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Figure 5-8
Northern Plains Barge-Rail Mode Splits

Barge-Rail Mode Split
Northern Plains* to Gulf Ports**
100% _ -
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- *Includes Minnesota, North Dakota, and South Dakota
**Includes Texas and Louisian Ports
Barge-Rail Mode Split
Northern Plains* to Louisiana Ports
100%
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*Includes Minnesota, North Dakota, South Dakota

Source: Rail data from the confidential rail waybill files. Barge data provided by the U.S.
Army Corps of Engineers.
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|lus CORN SORGHUM BARLEY WHEAT SOYBEANS
Population jdom. use per capita jdom. use per capita |dom. use per capita |dom. use per capita {dom. use per capita
1970 205.1 3996 19.5. 694 34 429 2.1 771 3.8 611 3.0
1971 207.7 4406 21.2 694 3.3 412 2.0 857 4.1 583 2.8
1972 209.9 4761 227 659 - 341 389 1.9 818 3.9 596 2.8
1973 2119 4670 22.0 702 3.3 382 1.8 753 3.6 665 3.1
1974 213.9 3483 16.3 407 1.9 331 1.5 671 3.1 577 27
1975 216.0 4106 19.0 506 23 333 1.5 724 3.4 694 3.2
1976 218.0 4147 19.0 422 1.9 329 1.5 754 3.5 643 2.9
1977 220.2 4314 19.6 459 2.1 332 1.5 858 3.9 748 34
1978 2226 4886 22.0 550 2.5 382 1.7 836 3.8 827 3.7
1979 225.1 5207 23.1 508 2.3 373 1.7 782 3.5 892 4.0
1980 227.7 4895 215 334 1.5 346 1.5 782 34 830 3.6
1981 230.0 4982 21.7 428 1.9 377 1.6 847 3.7 830 3.6
1982 2322 5432 23.4 505 22 411 1.8 906 3.9 886 3.8
1983 2343 4810 20.5 395 1.7 452 1.9 1110 4.7 787 34
1984 2364 . 5186 21.9 557 24 476 2.0 1152 4.9 832 . 35
1985 238.5 5271 221 692 2.9 497 2.1 1050 44 1138 4.8
1986 240.7 5893 24.5 536 22 473 2.0 1197 5.0 1291 5.4
1987 242.8 6041 24.9 555 23 426 1.8 1096 4.5 1276 5.3
1988 2451 5235 214 466 1.9 346 14 979 40 1133 4.6
1989 2473 5752 23.3 517 21 369 1.5 992 4.0 1252 5.1
1990 249.9 6036 24.2 410 1.6 380 1.5 1365 5.5 1278 5.1
1991 252.7 6331 25.1 374 1.5 401 1.6 1132 4.5 1354 54
1992 254.9 6808 26.7 469 1.8 364 1.4 1128 4.4 1401 55
1993 257.6 6292 24.4 453 1.8 416 1.6 1240 4.8 1353 5.3
1994 260.2 7310 28.1 395 .15 401 1.5 1269 4.9 1549 6.0
1995 262.8 6585 25.1 370 1.4 395 1.5 1175 4.5 1490 57
- 1996 265.2 7075 26.7 400 1.5 390 1.5 1176 4.4 1500 5.7
- 1997 267.6 7250 27.1 425 16 390 - 15 1211 4.5 1524 5.7
1998 270.0 7425 - 27.5 455 1.7 395 1.5 1267 4.7 1550 57
1999 272.4 7550 27.7 480 1.8 400 1.5 1288 4.7 1566 * 5.7
2000 274.8 7625 27.7 485 1.8 405 1.5 1310 4.8 1578 5.7
2001 2771 7721 27.9 492 1.8 410 1.5 1322 4.8 1595 5.8
2002 279.4 7817 28.0 499 1.8 415 1.5 1335 4.8 1613 5.8 -
2003 281.7 7914 28.1 506 1.8 419 1.5 1347 4.8 1630 5.8
2004 284.0 8011 28.2 513 1.8 424 1.5 1359 4.8 1647 5.8
2005 286.3 8109 28.3 520 1.8 429 1.5 1372 4.8 1665 5.8
. 2006 288.7 8209 284 527 1.8 434 1.5 1384 4.8 1683 5.8
2007 291.0 8310 28.6 534 1.8 - 439 1.5 1397 4.8 1701 5.8
2008 2934 8411 28.7 541 1.8 444 1.5 1410 4.8 1719 ‘5.9
2009 295.8 8512 28.8 549 1.9 449 1.5 1422 4.8 1737 5.9
2010 298.1 8614 28.9 556 1.9 454 1.5 1435 4.8 1755 5.9
2015 310.4 9147 29.5 594 1.9 481 1.5 1501 4.8 1850 6.0
2020 322.6 9693 30.0 634 2.0 508 16 1568 4.9 1946 6.0
2025 334.2 10235 30.6 673 2.0 535 1.6 1632 4.9 2041 6.1
2030 345.0 10762 31.2 712 2.1 560 1.6 1693 4.9 213t 6.2
2035 354.9 11277 31.8 750 2.1 585 1.6 1750 4.9 2219 6.3
2040 364.3 11786 323 788 2.2 610 1.7 1805 5.0 2304 6.3
2045 373.5 12297 329 826 22 635 1.7 1859 5.0 2389 6.4
2050 382.7 12820 33.5 865 23 660 1.7. 1913 5.0 2476 6.5
population = millions 12/26/95
use = bushels per person JWFPC.XLS






APPENDIX B

State Production Forecasts



Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2015
2020
2025
2030
2035
2040
2045
2050

Harvested Harvested
Acreage, Com Acreage, Com Acreage, Com

For Grain, For Grain, For Grain,
Ilinois Wisconsin Minnesota
9940 1858 4521
10070 2304 5725,
9225 2143 4899
9530 2090 5520
9900 2270 5300
10810 2390 5820
11590 2220 5600
11280 3050 6000
11170 3000 6190
11050 3080 6060
11440 3350 6290
11320 3500 6770
11440 3350 6500
7900 2300 4370
10940 3250 6440
11370 3350 6300
10400 3100 5600
9200 2800 4800
9600 1950 4700
10750 2800 5600
10400 3000 6150
11000 3200 6000
11050 2950 6500
10000 2350 4600
11450 3100 6450
10000 2300 6100
11450 3150 6600
11400 3100 6500
11450 3150 6700
11450 3150 6700
11450 3150 6700
11449 3163 6706
11448 3176 6712
11447 3189 6718
11446 3202 6724
11445 3215 6730
11444 3228 6736
11443 3241 6742
11442 3254 6748
11441 3267 6754
11440 3280 6760
11435 3345 6790
11430 3410 6820
11425 3475 6850
11420 3540 6880
11415 3605 6910
11410 3670 6940
11405 3735 6970
11400 3775 7000

Harvested

Harvested Acreage = Thousand Acres

Harvested
Acreage, Com

For Grain, lowa

10077
11550
10600
11280
12100
12420
12900
12700
12850
13100
13300
13850
13150
8550
12900
13550
12050
10150
10700
12250
12400
12200
12950
11000
12700
11400
13200
13100
13350
13400
13400
13398
13396
13394
13392
13390
13388
13386
13384
13382
13380
13370
13360
13350
13340
13330
13320
13310
13300

Harvested Harvested
Acreage, Com Acreage, Com
For Grain, For Grain,

Missouri ‘5 State Total
2837 29233
3092 32741
2500 29367
2600 31020
2710 32880
2700 34140
2850 35160
2650 35680
2300 35510
2330 35620
2070 36450
1940 37380
1970 36410
1430 24550
1930 35460
2480 37050
2420 33570
2150 29100
2020 28370
2290 33690
1960 33910
2200 34600
2400 35850
1850 29800
2300 36000
1450 31850
2300 36700
2250 36350
2250 36900
2250 36950
2250 36950
2249 36965
2248 36980
2247 36995
2246- 37010
2245 37025
2244 37040
2243 37055
2242 37070
2241 37085
2240 37100
2235 37175
2230 37250
2225 37325
2220 37400
2215 37475
2210 37550
2205 37625
2200 37675

JFDATAS3.XLS
' 12/20/95



Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
.2003
2004
2005
2006
2007
2008
2009
2010
2015
2020
2025
2030
2035

2040
2045
2050

Harvested
Acreage,
Soybeans,
{llinois
6800
7150
7520
9130
8440
8320
7560
8850
9240
9720
9350
9150
9200
9050
9020
9000
9000
8700
8700
8850
9100
9100
9430
9000
9530
9650
9250
9500
9500
9450
9400
9398
9396
9394
9392
9390
9388
9386
9384
9382
9380
9370
9360
9350
9340
9330

9320

9310
9300

Harvested
Acreage,
Soybeans,
Wisconsin
153
128
145
241
217
207
152
192
215
295
330
375
440
395
450
300
320
320
390
410
430
550
690
590
- 830
800
770
810
810
810
810
‘810
810
810
810
810
810
810
810
810
810
810
810
810
810
810

810
810
810

Harvested
Acreage,
Soybeans,
Minnesota
3030
2780
3225

4290 -

3860
3650
3020
3770
4060
5080
4760
4350
4830
4600
5240
5000
4650
4650
4800
5000
4600
5350
5400
5000
5600
5800
5550
5850
5800
5750
5750
5751
5752
5753
5754
5755
5756
5757
5758
5759
5760
5765
5770
5775
5780
5785

5790
5795
5800

Harvested Acreage = Thousand Acres

Harvested
Acreage,
Soybeans,
lowa
5680
5500
6000
7650
7110
6970
6450
7080
7550
8170
8270
8050
8400
7960
8400
8150
8450
7900
8100
8280
7900
8630
8170
8300
8770
9250
8570
8970
8750
8750
8750
8753
8756
8759

- 8762
8765
8768
8711
8774
8777
8780
8795
8810
8825
8840
8855
8870
8885
8900

Harvested
Acreage,
Soybeans,
Missouri
3465
3605
3960
4700
4250
4370
4200
4850
5440
5830 .
5530
5000
5700
5150
5300
5230
5250
4930
4230
4350
4150
4430
4250
3600
4560
4550
4500
4700
4600
4540
4530
4601
4612
4623
4634
4645
4656
4667
4678
4689
4700
4755
4810
4865
4920
4975

5030
5085
5150

Harvested
Acreage,
Soybeans,
5 State Total
19128
19163
20850
26011
23877
23517
21382
24542
26505
29095
28240
26925
28570
27155
28410
27680
27670
26500
26220
26890
26180
28060
27940
26490
29290
30050
28640
29830
29460
29300
-29300
29313
29326
29339
29352
29365
29378
29391
29404
29417
29430
29495
29560
29625
29690
29755

29820
29885
-29960

JFDATA3.XLS
12/20/95



Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

1999 -

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2015
2020
2025
2030
2035
2040
2045
2050

Harvested
Acreage,
Wheat, All,
Hlinois
1030
1000
1200
1300
1730
1730
1850
1570
880
1250
1570
1950
1500
1400
1600
750
820
950
1250
1780
1850
1400
1150
1550
900
1390
1500
1500
1500
1500
1500
1497
1494
1491
1488
1485
1482
1479
1476
1473
1470
1455
1440
1425
1410
1395
1380
1365
1350

Harvested
Acreage,
Wheat, All,
Wisconsin
31
35
29 .
27
78
93
93
75
45
54
111
121
122
128
177
157
148
88
133
180
192
127
66
125
139
139
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150
150

Harvested
Acreage,
Wheat, All,
Minnesota
849
1574
1498
2010 .
2794
2867
4056
3327
2776
2578
3169
3510
3184
2140
2553
2683
2814
2519
2250
2699
2865
2155
2805
2298
2572
2193
2525
2550
2575
2600
2600
2606
2612
2618
2624
2630
2636
2642
2648
2654
2660
2690
2720
2750
2780
2810
2840
2870
2900

Harvested Acreage = Thousand Acres

Harvested
Acreage,

Wheat, All, -

lowa
40
36
33
34
62
100
130
109
45
60
92
125
100
50
100
112
60
30
35
70
75
50
40
40
45
45
45
45
45
45
45
45
45
45
- 45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

Harvested
Acreage,
Wheat, All,
Missouri
855
.775
925
850
1310
1520
1840
1850
840
1600
2070
2750
2200
1850
2050
1280
570
770
1550
1850
2000
1500
1350
1400
1100
1200
1450
1290
1290
1325
1325
1329
1333
1337
1341
1345
1349
1353
1357
1361
1365
1385
1405
1425
1445
1465
1485
1505
1530

Harvested
Acreage,
Wheat, All,
5 State Total
2805
3420
3685
4221
5974
6310
7969
6931
4586
5542
7012
8456
7106
5568
6480
4982
4412
4357
5218
. 6579
6982
5232
5411
5413
4756
4967
5670
5535
5560
5620
5620
5627
5634
5641
5648
5655
5662
5669
5676
5683
5690
5725

5760
5795
5830
5865
5900
5935
5975

JFDATA3.XLS
12/20/95



Harvested Harvested Harvested Harvested Harvested Harvested

Acreage, Acreage, Acreags, Acreage, Acreage, Acreage,
Other Grains, Other Grains, Other Grains, Other Grains, Other Grains, Other Grains,
Date lllinois Wisconsin Minnesota lowa Missouri 5 State Total
1970 632 1713 3936 1711 466 8458
1971 710 1563 3840 1550 876 8539
1972 506 1373 3230 ' 1250 530 6889
y 1973 496 1392 3444 1300 481 7113
1974 515 1421 - 2760 - 1425 595 6716
1975 505 " 1385 2805 1425 615 6735
1976 447 1312 2920 1400 796 6875
1977 399 1199 3460 1350 1075 7483
1978 338 1147 2880 1050 882 6297
1979 330 1004 2260 1000 765 5359
1980 313 989 2265 1000 876 5443
1981 325 945 2460 960 980 5670
1982 311 978 2410 950 908 5557
1983 327 898 2170 750 744 4889
1984 450 910 2150 740 1363 5613
1985 630 833 2175 760 1515 5913
1986 400 935 1850 630 1240 5055
1987 330 888 1670 650 767 4305
1988 260 655 - 1600 500 510 3525
1989 340 775 1650 750 630 4145
1990 365 760 1530 600 562 3817
1991 293 602 1445 425 552 3317
1992 390 635 1175 375 685 3260
1993 300 595 1125 225 654 2899
1994 270 554 1050 430 584 2888
19395 250 506 960 300 577 2593
1996 2396 637 1174 420 693 3220
1997 287 604 1168 390 690 3139
19398 300 622 1200 400 698 3220
1999 300 626 1210 400 705 3241
2000 300 630 1220 400 705 3255
2001 310 630 1217 400 705 3262
2002 312 630 1214 400 712 3268
2003 312 630 1212 400 712 3266
2004 312 630 1209 400 712 3263
2005 312 631 1206 400 712 3261
2006 312 628 1201 398 716 3254
2007 313 625 1195 396 -719 3248
2008 313 623 1190 393 i 723 3241
2009 314 620 1184 391 726 3235
2010 314 617 1179 389 730 3228
2015 316 - 604 1151 378 747 3196
2020 318 590 1124 367 765 3164
2025 320 577 1097 356 782 3131
2030 322 564 1069 344 800 3099
2035 324 550 1042 333 817 3067
2040 326 537 1015 322 835 3035
2045 328 523 987 311 852 3002
2050 330 510 960 300 870 2970

Harvested Acreage = Thousand Acres

12/27/95
barley, oats, and sorghum _ JFDATA3A.XLS



Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2018
2020
2025
2030
2035
2040
2045
2050

Yield Per
Yield-Per  Acre,Com For Acre,Com For

Acre,Com For

Grain, Hlinois  Wisconsin

74.0
106.0
110.0
103.0

82.0
116.0
107.0
105.0
111.0
127.0

93.0
126.0
131.0
79.0
1140
135.0
135.0
132.0
73.0
123.0
127.0
107.0
149.0
130.0
156.0
113.0
137.0
138.6
140.2
141.9
143.5
145.2 -
146.8
148.4
150.1
151.7
153.3
155.0
156.6
158.3
159.9
168.1
176.3
184.5
192.6
200.8
209.0
217.2
2254

Yield = Bushels per Acre

Grain,

82.0
98.0
95.0
83.0
71.0
83.0
68.0
104.0
98.0
103.0
104.0
108.0
108.0
97.0
106.0
107.0
118.0
118.0
67.0
111.0
118.0
119.0
104.0
92.0
141.0
115.0
1193
120.6
122.0
1234
124.7
126.1
127.5
128.8
130.2
131.6
132.9
134.3
135.7
137.0
138.4
145.2
152.1
158.9
165.7
172.6
179.4
186.2
193.1

Yield Per

Grain,
Minnesota
85.0
83.0
93.0
93.0
62.0
70.0
59.0
100.0
104.0
100.0
97.0
110.0
113.0
84.0
107.0
115.0
122.0
127.0
74.0
125.0
124.0
120.0
114.0
70.0
142.0
119.0
123.5
125.2
126.9
128.6
130.3
132.0
133.7
135.4
137.1
138.8
140.5
142.2
143.9
145.6
147.3
155.8
164.3
172.9
181.4
189.9
198.4
206.9
2154

Yield Per
Acre,Com For
Grain, lowa
86.0
102.0
116.0
107.0
80.0
90.0
91.0
86.0
115.0
127.0
110.0
125.0
120.0
87.0
112.0
126.0
135.0
130.0
84.0
118.0
126.0
117.0
147.0
80.0
152.0
121.0
129.4
130.8
132.1
133.4
134.8
136.1
1375
138.8
140.1
1415
142.8
144.1
145.5
146.8
148.1
154.8
161.5
168.1
174.8
181.5
188.2
194.8
201.5

Yield Per
Acre,Com For
Grain,
Missouri
61.0
88.0
91.0
88.0
54.0
63.0
61.0
76.0
87.0
103.0
53.0
107.0
101.0
51.0
80.0
110.0
116.0
113.0
76.0
96.0
105.0
97.0
135.0
90.0
119.0
104.0
1135
115.2
117.0
118.8
120.5
122.3
124.0
125.8
127.6
129.3
131.1
132.8
134.6
136.4
138.1
146.9
155.7
164.5
173.3
182.1
190.9
199.7
208.5

JFDATA3.XLS
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Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2015
2020
2025
2030
2035
2040
2045
2050

Yield Per Yield Per

Acre, Acre,
Soybeans, Soybeans,
lllinois Wisconsin
31.0 24.0
33.0 235
345 28.0
315 25.0
25.0 20.0
36.0 25.5°
33.0 22.0
38.0 35.0
335 32.0
39.0 34.0
335 33.0
38.0 33.0
38.5 31.0
295 35.0
315 31.0
42,5 32.0
40.0 36.0
38.0 38.0
27.0 23.0
40.0 37.0
39.0 41.0
375 42.0
43.0 32.0
43.0 35.0
46.0 44.0
40.0 43.0
42.1 41.3
425 420
42.9 42.6
43.3 43.3
43.7 43.9
44.1 44.6
44.5 45.2
44.9 45.8
45.3 46.5
45.7 47.1
46.1 47.8
46.5 48.4
46.9 49.1
47.3 49.7
47.7 50.3
49.7 53.6
51.8 56.8
53.8 60.0
55.8 63.2
57.8 66.4
59.9 69.7
61.9 72.9
63.9 76.1

Yield = Bushels per Acre

Yield Per
Acre,
Soybeans,
Minnesota
26.0
23.0
28.0
31.5
.25.0
27.0
220
355
36.0
32,0
315
32.0
35.0
33.0
33.0
32.0
35.0
39.0
26.0
37.0
39.0
36.5
32.0
23.0
41.0
39.0
374
37.8
38.2
38.5
38.9
39.3
39.7
40.1
40.4
40.8
412
41.6
42,0
423
42.7
44.6
46.5
48.4
50.3
52.2
54.0
55.9
57.8

Yield Per
Acre,
Soybeans,
lowa
325
325
36.0
34.0
28.0
34.0
31.0
35.5
375
37.5
385
40.0
36.5
-35.0
315
38.0
415
43.5
31.0
39.0
415
40.5
440
31.0
51.0
44.0
43.1
43.5
439
444
44.8
45.2
45.6
46.0
46.4
46.9
47.3
47.7
48.1
48.5
49.0
51.0
53.1
55.2
57.3
59.4
61.5
63.6
65.7

Yield Per
Acre,
Soybeans,
Missouri
255
27.0
275
27.0
215
26.0
20.0
32.0
28.5
315
24.5
30.0
30.0
20.0
20.5
345
325
32.0
26.5
28.0
30.0
30.5
38.0
33.0
38.0
30.0
33.9
34.2
34.6
34.9
353
35.7
36.0
36.4
36.7
37.1
375
37.8
38.2
38.6
38.9
40.7
42.5
44.3
46.1
47.9
49.7
51.6
534

JFDATA3.XLS
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Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

1982

1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2008
2010
2015
2020
2025
2030
2035
2040
2045
2050

Yield Per Yield Per -
Acre, Wheat, Acre, Wheat, Acre, Wheat, Acre, Wheat,

All, All,
llinois Wisconsin
37.0 35.8
46.0 375
45.0 31.1
30.0 33.0
30.0 36.6
39.0 30.3
39.0 34.8
43.0 41.0
38.0 347
43.0 40.0
49.0 39.3
50.0 45.6
45.0 45.9
46.0 454
44.0 54.5
49.0 56.1
44.0 54.3
59.0 47.3
54.0 38.7

_ '59.0 51.8
48.0 52.5
32.0 48.2
54.0 40.0
44.0 373
56.0 571
529 524
53.5 53.2
54.1 53.9
54.7 54.7
553 55.4
55.9 56.2
56.6 - 56.9

67.2 57.7
57.8 58.4
58.4 59.1
59.0 59.9
59.6 60.6
60.2 61.4
60.8 62.1
61.5 62.9
62.1 63.6
65.1 67.3
68.2 7141
71.2 74.8
74.3 78.5
774 82.2
80.4 86.0
83.5 89.7
86.6 93.4

Yield = Bushels per Acre

Yield Per

All,

Minnesota

27.6
37.9
32.9
38.9
28.9
30.8
322
39.6
33.8
35.1
324
39.9
39.8
36.9
47.3
§3.1
36.8
40.7
23.0
38.0
48.4
31.1
49.9
31.0
28.0
39.3
39.6
39.8
40.0
40.2
40.4
40.6
40.8
41.1
413
41.5
1.7
419
42.1
42.3
42.6
43.6
44.7
45.8
46.9
47.9
49.0
50.1
511

Yield Per

All,
lowa
35.0
38.5
37.5
32.0
30.0
34.0
35.0
37.0
31.0
37.0
38.0
39.0
30.0
38.0
36.0
48.0
28.0
38.0
35.0
47.0
45.0
34.0
39.0
25.0
47.0
39.2
39.4
39.6
39.8
40.0
40.2
40.4
40.6

_40.8
41.0
41.2
41.4
41.6
41.8
42.0
42,2
43.2
44.2
45.2
46.2
47.2
48.2
49.2
50.2

Yield Per
Acre, Wheat,

AW,

Missouri
33.0
40.0
38.0

" 30.0

29.0
33.0
33.0
39.0
34.0
44.0
43.0
42.0
34.0
38.0
41.0
39.0
33.0
46.0
49.0
47.0
38.0
32.0
48.0
38.0
45.0
437
44.1
445
44.9
45.3
45.7
46.0
46.4
46.8
47.2
47.6
48.0
48.4
48.8
49.1
49.5
51.5
53.4
55.4
57.3
59.2
61.2
63.1
65.0

JFDATA3.XLS
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Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
- 1993
. 1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2015
2020
2025
2030
2035
2040
2045
2050

barley, oats, and sorghum

Yield Per Yield Per
Acre, Other Acre, Other

Grains, Grains,
Htlinois Wisconsin
56.0 62.8
62.7 61.9
63.9 54.8
48.0 40.9
51.8 60.8
57.4 54.7
59.0 42.9
61.5 64.7
5§8.2 55.8
61.7 56.9
60.5 60.9
64.9 - 577
65.8 53.1
58.6 52.7
69.0 61.5
77.3 65.5
83.5 61.5
76.2 54.0
58.4 34.0
81.2 65.2
71.7 66.1
69.8 49.5.
89.0 60.7

734 46.0
86.3 538 .
82.6 55.0
80.9 55.1
82.3 55.0
83.5 55.0
84.5 55.0
85.4 54.9
86.8 54.9
87.9 54.9
88.8 54.9
89.8 54.9
90.8 54.9
91.9 54.8
93.0 54.8
94.0 54.8
95.1 54.8
96.2 54.8
101.8 54.7
107.5 54.7
113.3 54.7
119.3 54.7
125.4 54.7
1315 54.7
137.8 54.8
144.3 54.8

Yield = Bushels per Acre

Yield Per
Acre, Other
Grains,
Minnesota
48.1
56.7
49.8

T 541
47.1
48.0
445
62.7
52.4
55.6
51.8
60.1
61.8
55.5
65.0
68.0
53.2
57.0
325
55.0
64.4
46.1
72.9
54.6
52.1
59.4
59.6
60.3
60.8
61.3
61.8
62.2
62.7
63.2
63.7
64.1
64.6
65.1
65.6
66.1
66.6
69.0
715
73.9
76.4
79.0
81.5
84.1
86.7

Yield Per
Acre, Other
Grains,
lowa
§5.0
59.0 °
57.0
51.5
55.0
63.0
59.0
61.0
58.0
63.0
62.0
62.0
57.0
51.0
64.0
76.0
62.0
57.0
50.0
72.0
68.0
50.0
67.0
40.0

- 620
60.6
60.7
60.9
61.0
61.1
61.2
61.4
61.5
61.6
61.8
61.9
62.0
62.2
62.3
62.4
62.6
63.2
63.9
64.6
65.2
65.9
66.6
67.2
67.9

Yield Per
Acre, Other
Grains,
Missouri
472
67.3
' 63.9
66.9
46.6
51.1
56.6
69.9
76.6
77.9
47.7
75.6
74.0
57.2
68.5
81.1
78.5
80.6
776
772
79.8
70.8

- 942
725
87.8
84.8
85.3
86.5
87.5
88.5
89.5
90.6
91.6
92.6
93.7
94,7
95.7
96.8
97.8
98.9
99.9
105.2
1104
115.7
120.9
126.2
1315
136.8
142.0

12/27/95
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Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
- 1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2015
2020
2025
2030
2035
2040
2045
2050

Production, Production, Production, Production, Production,
Com For Grain, Com For Grain, Com For Grain, Com For Grain, Com For Grain,
{llinois Wisconsin Minnesota lowa Missouri
736 152 384 867 173
1067 226 475 1178 272
1015 204 456 . 1230 228
982 173 513 1207 229
812 161 366 968 146
1254 198 407 1118 170
1240 151 330 1174 174
1184 317 600 1092 201
1240 294 644 1478 200
1403 317 606 1664 240
1064 348 610 1463 110
1426 378 745 1731 208
1499 362 735 1578 199
624 223 367 744 73
1247 345 689 1445 154
1535 358 725 1707 273
1404 366 683 1627 281
1214 330 610 1320 243
701 131 348 899 154
1322 311 700 1446 220
1321 354 763 1562 206
1177 381 720 1427 213
1646 307 741 1904 324
1300 216 322 880 167
1786 437 916 1930 274
1130 334 726 1379 151
1568 376 815 1709 261
1580 374 814 1713 259
1606 384 850 1764 263
1625 © 389 862 1788 267
1643 393 873 1806 27
1662 399 885 1824 275
1680 405 898 1841 279
1699 411 910 1859 283
1718 417 922 1877 286
1736 423 934 1894 290
1755 429 947 1912 294
1773 435 959 1929 298
1792 441 971 1947 302
1811 448 984 1964 306
1829 454 .996 1982 309
1922 486 1058 2070 328
2015 519 1121 2157 347
2107 552 1184 2245 366
2200 587 1248 2332 385
2293 622 1312 2419 403
2385 658 1377 2506 422
2477 696 1442 2593 440
2570 728 1508 2680 459

Production = Million Bushels

Production,
Com For
Grain,

5 State Total
2312
3219
3131
3104
2453
3148
3069
3395
3855
4230
3595
4488
4372
2031
3880
4598
4360
3717
2232
3998
4206
3919
4922
2885
5343
3720
4729
4741
4867
4930
4987
5045
5103
5161
5220
5278
5336
5395
5453
5512
5571
5864
6159
6455
6751
7049
7348
7649
7945

JFDATA3.XLS
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Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1980
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2015
2020
2025

2030 °

2035

2040
2045
2050

Preduction,
Soybeans,

Hinois
211
236
259
288
211
300
249
336
310

379
313
348
354
267

- 284
383
360
331
235
354
355
341
405
387
438
386
389
403
407
409
410
414
418
422
425
429
433
436
440
444
448
466
485
503
521
540

558

576
594

Praduction,
Soybeans,

Wisconsin

LoNNWwO A s®A

DB DA h DD WM W W W WL W W W
g-ammw-¢ocuommﬂﬂmmmmg%ggggmaamﬁﬁ33KEK:‘

[
<

D O
N 0

Production = Million Bushels

Production,

Soybeans,
Minnesota
79
64
90
135
97
99
66
134
146
163
150
139
169
152
173
160
163
181
125
185
179
195
173
115
230
226
208
221
221

224
226
228
230
233
235
237
239
242
244
246
257
268
279
291
302

313

324
335

Production,
Soybeans,

lowa
185
" 179
216
260
199
237
200
251
283
306
318
322
307
279
265
310
351
344
251
323
328
350
359
257
447
407
369
390
385
388
392
396
399
403
407
411
415
418
422
426
430
449
468
487
507
526
545
565
584

roduction,
Soybeans,
Missouri

88
97
109
127
91
114
84
149
155
184
135
150
171
103
109
180
171
158
112
122
125
135
162
119
173
137
152
161
159
159
162
164
166
168
170
172
174
177
179
181
183
194
205
216
227
239

250

262
275

-Production,
Soybeans,
5 State Total

566

579

679
. 816

602

754

603

877

901
1042

928

971
1014

814

844
1042
1056
1026
732

999
1004
1044
1121
899
1325
1190
1150
1210
1207
1212
1224
1236
1248
1261
1273
1285
1298
1310
1322
1335
1347
1409
1471
1534
1597
1660
1723
1786
1851

JFDATA3.XLS
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Date
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

1986

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

2006 -

2007
2008
2009
2010
2015
2020
2025
2030
2035
2040
2045
2050

Production,
Wheat, All,
lllinois

38

46

54
39
52
67
72
68
33
54
77
98
68
64
70
37
36
56
68
108
89

45-°

62
68
50
74
80
81
82
83
84
85
85
86
87
88
88
89
90
91
91
95
98
102
105
108
m
114
17

Production,
Wheat, All,
Wisconsin

1

DO A NN WWW W - Lo

© ;s oo

©OOOOoooon0nEeRNENL S

-k md wh ed ad ek ek b
HWWNDNL-=200

Production = Million Bushels

Production,
Wihieat, All,
Minnesota

23
60
49

.78
81

88

131
132
93
90
103
140
127
79
121
142
104
103
52
103
139
67
140
71
72
86
100
101
103
105
105
106
107
107
108
109
110
11
112
12
113
117
122
126
130
135
139
144
148

Production,
Wheat, All,
lowa

1

NN NMNNNMNNMNDNDMAOMNMDDNDNNDOLDNMDDODNONMDDDAOMNNMODNODMNMRNNNA DN WWA2 DO EERNDWOWNR & BN ~

Production,
Wheat, All,
Missouri

28
31
36
26
38
50
61
72
29
70
89
116
75
70
84
50
19
35
76
87
76
48
65
53
50
52
64
57
58
60
60
61
62
63
63
64
65
65
66
67
68
71
75
79
83
87
91
95
100

Production,
Wheat, All,

§ State Total
92
139
141
145
175
212
271
279
158
219
276
363
278
221
288
243
168
199
202
307
317
168
271
198
182
221
254
250
253
258
260
262
264
267
269
272
274
276
279
281
284
295
307
320
332
344
356
368
381

JFDATAS.XLS
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Production, Production, Production, Production, Production, Production,
Other Grains, Other Grains, Other Grains, Other Grains, Other Grains, Other Grains,

Date litinois Wisconsin Minnesota lowa Missouri 5 State Total
1970 35 108 189 94 22 448
1971 45 97 218 91 59 509
1972 32 75 161 71 34 374
1973 24 57 186 67 32 366
1974 27 86 130 - 78 28 349
1975 29 76 135 76 31 346
1976 26 56 130 83 45 340
1977 25 78 217 82 75 477
1978 20 64 151 61 68 363
1979 20 57 126 63 60 326
1980 19 60 117 62 42 300
1981 21 55 148 60 74 357
1982 20 52 149 54 67 343
1983 19 47 120 38 43 268
1984 31 56 140 47 93 367
1985 49 55 148 58 123 432
1986 33 58 28 39 97 326
1987 25 48 95 37 62 267
1988 15 22 52 25 40 154
1989 28 51 91 54 49 272
1990 26 50 99 41 45 261
1991 20 30 67 21 39 177
1992 35 39 - 86 25 65 249
1993 22 27 61 9 47 167
1994 23 30 55 27 51 186
1995 21 28 57 18 49 173
1996 24 35 70 26 59 214
1997 24 33 70 24 60 211
1998 25 34 73 24 61 218
1999 25 34 74 24 62 221
2000 26 35 75 24 63 223
2001 27 35 76 25 64 226
2002 27 35 76 25 65 228
2003 28 35 77 25 66 229
2004 28 35 g 25 67 231
2005 28 35 o 77 25 67 232
2006 29 34 78 25 68 234
2007 29 34 78 25 70 235
2008 29 34 78 25 ra) 237
2009 30 34 78 24 72 238
2010 30 34 78 24 73 240
2015 32 33 79 24 79 247
2020 34 32 80 23 84 255
2025 36 32 81 23 90 262
2030 38 31 82 22 97 270
2035 41 30 82 22 103 278
2040 43 29 83 21 110 286
2045 45 29 83 21 117 294
2050 48 28 83 20 124 303

Production = Million Bushels

12/27/95
barley, oats, and sorghum . JFDATA3A.XLS



APPENDIX C

Regression Statistics
for State Yield Forecasts



SIX'ATATUAP
S6/cc/et

velvy Pvm.m& €886ESIvL0

§806660€ELE

SGLLL6LLC §90.995SG°'0  1699€S¥00°0 L2r.S0825°0 80£269.€9°1 X
$€c/9L0'901  199/2€2v'6L  919PSE8'80L  9E8ESH99'9L  LI-TSSIY'L 612082611  985.08S.L°L GL'26 \deosajul
% 06 Jeddn % 06 Jemo7 %S6 Joddn %56 JoMOT enfes-o ansnels Joug piepuejs S)usL80 D

96'9991 1 ve leiol,

98.599°'G5€ 1.0€1€°0818 €c fenpisey

1G9689¥00°'0  892S51€08°'6  £269V9°98YE  £269Y9°98VE L uoissaibioy
o eoueayubls o esenbg uesyy sasenbg jo wng  p

BOUBLIBA JO SISAlRUY

' oy suoneAIssqQ

€6e01658°81 Joug psepuels

¥90€£9€892°0 aJenbg Y paisnipy

LE6.18862°0 asenbg Y

1986999750 Y ejdniniy

] . sosnels voissaibay

16-0.61 puall Jeau SIONITT! NHOO



SIX'aIATIAr
Se/¢ciel

8L1522809°0 A4 PR AY

vIYY620S9°0 98SS0L6SL'0  LLE692200°0 259980SS1¥'e  6219.98L1L°0 sov'o ' 1X
9v6SI9EL'VE  PSOYBEE0'82 19€9G19.°vE  6£9E¥89Y°L2 S1-326/86'c PBI6LISO'LL  S8V0LL2OL'L SiL'te idedseiu)
% 06 Jeddn % 06 oMo %56 1eddn %56 J8MOT enjeA-o4 onsnels i Joug pjepuels SIUBJ01}80D
' Y9'EE9 e [eio L
. 9698G8L¢'81L  SL0V0OcYy (14 fenpisay
10829€200°0 GE669999°LL  GeeTEle Scecele 1 uoyssasfay
d soueoyubls o4 asenbg ueey sesenbg jowns o -
: 8OUBLIBA JO SISAjeuy
52 SUOHBAISSJQ
A3 2125 TR A 4 Joug plepuels
6862.29.0€°0 asenbg Y nm«m:.ﬁ,\
8v66159€€°0 alenbg Y
¥6EE0108S'0 d eldniniy
' ) SolsnelS uoissaibsy
¥6-0.61 puaij leauil  SNVY3IHAOS SIONITTI



STIX'ATIATUHLrP
S6/¢c/cl

1 190659£6°0 v21v20882°0

8195680220

L961.800°) 91/81SE00'0 LZ8LLLOECE 6160126810 269.0€219°0 LX
9121808y  ¥8.8l6E1'2E 188S.8LLcy  6LIvEIvLI'LIE  21-3699°1 1G9286€EL'EL  L25228cl8e 96'9¢ 1deoieiy|
% 06 48dan % 06 Jemo7 %66 4eddn %G6 18moT enfea-4 onsnels 1 Jolg piepuels SIET I o))

¥8°LSS1 ve fejol

Yee0oLyS oy LL0EVP 0401 £c lenpisey

9CE6VIE00'0  9/6i¥2CLY 0Ol  LECE96EL8Y  LE2696E LBV L uojsselboy
d eoueoyubls o asenbg uesyy  sesenbg jowng  p

" 80UBLIBA JO SISAlBUY

sz suoneAIssqo

269960228'9 Joi3 piepuelg

€8.166282°0 . @senbg Y pajsnipy

92129821€0 asenbg Y

G925¥E655°0 Y eiduiniy

v6-0461

puaiy Jeaur

1V3IHM

sonsnelS uoisselbey
SIONITTI



STIX'AIATUIP

S6/cclel .

6/91S¥L0L°0 BLEELESYO'0- 996L2VS8L'0  S6VE88ESL'0-  2PLOBESHL'0  BYLE9SYOS L  STLPBI61E0 1£269.0€€°0 IX
L1/8L6ES'29 €8T120VE'LS  /8/86869'E9 €LZLOISL'OS  SL-J89V.I6'C 69Lp0LZv°LL  SESYEELOZ'S ¥6'95 idsoseuy

% 06 48ddn % 06 4oM07 %SG6 Jaddn %56 48MO7 anjea-d onsnels i Jou3 prepuels SJUBIoI800
959851 144 |10l
80£2696.'c9  LEC6TE VYL €c [enpisey
EloeveSyL'0  8E12e6¥92'c  269.0€2°2vl  269.0ETChl 1 uoissalboy

o soupoyubls o asenbg ueeyy seaienbg jo wng  Jp

_ . aouelBA Jo sisAjeuy
se suoleAIasqoO
Y9605vv26°L Jou3g plepuelg
. ¥12990050°0 alenbg Y paisnipy
892.1¥9680°0 ajenbg Y
951 11662°0 Y eldnin
. sonsnels uoissaibay
v6-0.61 puail Jseaur Sivo SIONITTI



SIX'AIATUAr
S6/cc/ct

£26098258’ L

€698¢5cc6'0  ebShSieve’l  2.00£2928°0 S0-3Z0v2l’'e  9LL1282LL'S  9LiviviieO 80EC69.8€E°L X
1982CSLV' 19 6ELLLYYO LY 6198290629 I8€9CEIC OV ¢i-36E510°} Iy8YiceS' el  ¥6.198vE0Y 95'v§ (s CLI NI
% 06 Jaddn % 06 18M07 %66 Joddn %56 JoMo] anjeA-g aNsneIS 1 Jou3g psepuels SJUBI}j§0D

. 90LY ve feloL

L118€69.°66  £10€09°¢0cC2 €¢ lenpisey

G0-38G5.25°E ca9v¥60v1'9¢  £2696E°€0SC  £2696E°€0S2 ! uolssaibay
o eoueoyubls o4 esenbsg uesyy  saienbg jo wng  Jp

aouBLIBA JO SIsAjeuy

o7 SuoOleAIaSqO

¢.2l1658L°6 Joli3 plepueig

61680911570 arenbs Y paisnipy

L¥S8S61€S°0 ajenbg Y

¥8815€62L°0 Y eidnin

S sonsnels uoissesbay

v6-0.61 pual} Jjesul WNHODYHOS SIONITTI



STIX'QTASIMAr

S6/¢c/cl

mmmommmood\ Nw.mmmvono.o 22595402’ £6082925°0 V1152000 SE£982.E9E°E LOv1LLEQOY'O L/0€E2699€E°} 1X
€6/6.E0L°26 LV292966'LL  VEEPOLPS'VPE6  909562S58'69 £1-350055'8 £vicSicgcl e8Lshiiv09 ge'es 1dsolay|

% 06 48ddn % 06 1oM07 %66 Joddn %66 19M07 anjeA-d onsnels i Jolg plepuels  SJUBIoN80
Y9'998L ve ~ oy
10€06.9'V1¢e ¢69.L19°.E6V €e jenpisay
’ S21¥89200°0 99699V1€°LL  80E€220'62YC 80E£22c0'6cvC I uojssaiboy

o soueoyubls 4 asenbg uesyy sesenbg jo wns  jp

) 20UBLEBA JO SISAeuy
ge SUONEAISSAO
£2626159'v1 Jol3 plepuelg
£2906500€°0 asenbg Y paisnipy
62.2c.62€°0 elenbg y
885622750 Y aldniniy
. ) solsnels uoissesbay
v6-0.61 puaJy Jeaup NHOO NISNOOSIM



SIX'AIASIMIr
S6/cc/cl

202.5€458'0  SOLSEE0EY0

9695551060 <2199€198€0 S0-391L°¢C 16.£0289L°S 1ee8L8¥2C1 0 YS19¥8Ev9°0 LX
26690¥21°L2 800£6S..°02 2L22118L°.2 €22.88L1°02 21-359192 £€09802e6°¢! 168686158°1 G6'te 1deosaiyy
% 06 49ddn 9 06 18MOT %56 Jeddn %66 Jemo7 onjeA-d onsnels 1 Jolg plepugls  SiUsioyjeos

¥6°2001 ve [ejoy
2¢9589S.1°0¢ c69.0V0'v9v €c¢ lenpisay
S0-3€¥9.0°€ 6V0EE01L'9¢ 80EZ668'8ES 80£2668'8CS } uojssaiboy

d eoueoyubis o4

ssenbg Ueapy

6-0.61

sasenbg jo wng Jp .

80UBLIEA JO SisAjeuy

G¢ suofjeAlesqQ

LS2SELL6Y loug piepuelg
896202150 aenbg Y pajsnipy
LIS6LELESO esenbg Y

‘ 218020€£L°0 Y e|dniniy
sosielS Uojsseibay

NISNOOSIM

puai] Jesutty SNVIEAOS



SIX'AIASIMGr .
S6/¢e/ct

.

9289280V0°L  99EL8YEFY0  .2682€020L’L 81.288€°0 YISYEC000'0 €£SSS626LE'Y g ZARTAANY 9Y8ESLSYL O 1X
bwiBYO9V'LE 6921569982  €V88E0LE'8E  LSLI96SL'L2  21-3BL06L'2  S0995268°21 ebe9s9base S90°€E idadiaiy)
% 06 J8ddn % 06 418M07 %66 Jaddn %56 19MO°T enfeA-d oNsHEelS Jo115] plepuBlS  SIUSIDIHE0D
. beecl Lol ve jejoL
) ¥8056069°8€ 2698168688 1574 lenpisey
¢S0PS2000'0  80V1E9G9'81L  BOESOES'1TL 80ES0EB’LSL L uojssalboy
o soueoyubls o esenbg uesyy sesenbg jo wng  Jp
8ouBLEA JO SisAjeuy
sz SUoeAIssqQ
810S0¢0c2'9 10113 plepuelg
$8958E2Y 0 asenbg Y pajsnipy
§18298.¢4°0 erenbg Y
$€£5522699°0 Y eidmniy

¥6-0.61

pual] Jeauj

sosiels uoissaibay

LVIHM NISNOOJSIM



STIX'ATASIMGr

G6/¢c/el

1054222850 12esStoeL 0 82cvlLISS'0  L66V00102°0- 9S.L.69¥PE°0 ¢66126£96°0 cl68618L'0 SI9vBESLE0 1X
8G88.S€V'eS chlieholedy 98EEYSEE'ES  ¥199Sv02 ey S1-38016°¢ 6595581.L9°L} ¥26598+0.L°C 1WA 4 deoiayy|

% 06 1eddn % 06 JomoT %56 J8ddn %G6 Jomo] anfeA-o onsne;s ) Joug plepuels  SIUBIO80D
+8°6¢01 e reloL
98950.€0°ct LL0ECS8'686 €3¢ lenplsey
ESLLLISPE D L09S¥16¢6'0 1£269.86'6C 1£269.86°6€ } uojsseiboy

o eoueoyubis 4 asenbg uespyy sajenbg Jo wns Jp

aouelIBA JO SISAjRUY
14 suoleAlasqoO
SLbE92C09S'9 Joi3 plepuelg
’ 800196200°0- arenbg y pesnipy
YE£06288£0°0 eJenbg Y
180504610 Y eldniniy

¥6-0.61

puai] Jeaur]

A3Tdve

sonshelS uoissalbay
NISNOJSIM



SIX'TTASIMIP
S6/cc/cl

8£5600¥SE'0  28€€9109%°0-

9896/¢8EV'0  cESEEVIYS0-  12.690S28'0 <¢vS8ShESe 0~ VA LA VAT A £26940€50°0- 1X
8CSLLIBE'C9 <2ltec8lB'0S  €LLYSYEE Y9  /88SYS296Y  bi-3Sbecee  Livb9zei'gl L168501E5°E £6'9S 1daassiu)
% 06 18ddn % 06 JoM07 %56 Joddn %G6 10MO°] anjeA-o ansnels Joug plepuels  SJUSIII}B0D
95°0691 ve [eiol
€6..8EVE'EL ¢69.68°9891 ford fenpisay
. ¢8PLGISe8'0  2LEE66V00 ¢69.0£¢99°E ¢69.0£299°¢ L uoissalbay
o eouesyubls o asenbg uespy sasenbg jo wng  Jp
aoueLEA JO SIsAieuy
Se suoneAlssqo
Yr8v.L0¥9S°8 Jou3 plepuelg
11 JNARAR L N esenbg Y paisnipy
82£991200°0 asenbg Y
£88¥59¥0°0 Y sidniniy

v6-0461

puai] Jeauy

sonsne)s uoissaiboay

S1VO NISNOOJSIM



SIX'TTANNArP

S6/cclel

§5216685°C L1609GL18'0 LLOSOVLLZ

689/8v.29'0 GecllZlE00'0 €S51808.2'€ S990£8815°0 1£269200L°L LX
6180628°06 L089606L'v9 TLLYSISE6 TB2BSYSI'L9 OL-TLESE'Y 69892290°0L 62€2L621L°L 19°LL idadseiu
% 06 Jeddn % 06 19M07  %G6Jeddn)  %SE JemoT 8njeA-4 onsneis ! ‘1043 pJepuelS  SJUBIOINB0D

y0'608L1 ve jelo]
19£80V6'6VE  L£C6E98Y08 €e lenpisay
£/966¢€00'0 /818S¥L°0L  69200v°09.€ 69200¥°09.8 1 uoissasbey

o eouroyUbIS o aienbg uesyy  sasenbg jo wng Jp

BOUBLBA JO sisAjeuy

214 suoileAlasqQ

§950/90.L'81 Joui3 plepuelg

£12008882°0  ®senbg Y paisnipy

. 8LOVEPSLE'O arenbg H
SE9662795°0 d eydiiniy

v6-0L61

puatj Jeaur

sopisiels uoisseibey

NHOO V1O0SINNIW



STIX'ATANNLr
S6/ce/cl

Zv060209'0 92YEYOVSL'0 £9¥8Y9'0
L00CcSES'0E $666.V.8°'EC 18.S5VeC’iE

1¥8069.01°0 658662000
coleyssl'ec €1-3228'v

% 06 J8ddn) % 06 19MOT %66 Jeddn

%86 18MO7 SNeA-of

152¢1¢800°0  8509699¢'8

268695268'C 9E290L0EL'0  €269L08LE°0 1X
8901600071 L6BLBOEVE'L  SOZ'LZ 1dedsoyu|
onsnelS 1 10113 PIEPUB]S  SJUSIIYE0D

$9°969 e felo)
619SE602°2Z  £2615L8°0LS €2 lenpisoy
£108v28'SB}  L/08v28'S8L | uoissaiboy

o soueoyubIS o

esenbg uesyy sesenbg jo wns jp
aouBLIBA JO SIsAfeuy

se suoljeAlasqQ

L9E089TLL Y jou3 piepuelg

S0/£98v£2’0  esenbg Y paisnlpy

' ¥8E¥v2992°0 alenbg Y

. ¥20eLV915°0  ejduiny

] sojsnels uoisselbey
¥6-0/61  puesltesur] SNVIHAOS V1OS3NNIW



STX'ATANNGr
g6/ee/el

¥S06£595°0 LL6SS9EL0- 998Y8E9'0  ££895260C°0- |189YESOE0 VELSOVIVO'L  198L06+020 §8ES19¥LC0 (2
v69286'8E  1090VIPS'8C L862E90°0F €E10L09V'L2 LI-JEBTSE'9  LLVELESO'LL 65158090°€ 475> G ERIENT]

% 06 J8ddn 9 06 J19MOT  %G6J6ddn %56 JOMOT enjeA-4 aNsheIS | Jolg piepuels  SjUsIolIB0D

veeesiel e feloL

. 89v0208SvS 80LbvE'SSCL €2 fenpisey

¢62S6450€°0 //BSO.60°L 1E€269./8'6S LECH9..8'6S 1 uoissalboy
o soueoyublS o a/enbg uesyy sesenbg jo wng Jp

gouUBLEA JO SISAleuy

S¢ SuoleAtasqQ
89198.8¢°L Joil3g piepuelg
928/20%00°0 a1enbg Y pajsnipy
£999255v0°0 aienbg y
68.69€€12C0 Y siduiny

‘ sonsnels uoisseiboy
6-0461  pusal] Jeaulty LV3IHM V1OS3INNIN



STX'ATANNLP

56/¢c/c)

98066281'L  S/90/¥S9E0 Lv209.92'L

6901580820 S2Ceeve00'0 9bBEEZOYSE  +22l0S8E2 0 69.0e82v.LL'0 X
LSS9LLT LY VEVPEBLL'SE 61.5685°8Y 9082v098'ce  LI-3SIEV'Z 68S0.819'}1  I6SS.SSHSE S61L° LY .uamo‘_wE_
% 0619000 % 06 JoMOT | %G610ddN) %56 JOMOT  ONBA~d. onsneis 1 JOLg pIepuelS  SJUBIOIB0D
90'08Y¢ e jelol
S6E89LV6'EL  1EL96L°00LL €c lenpisay
S8195£00°0 8YE08ES'0l ¢69289¢'6LL <2692£92°6LL I uoissaibey
o soueoyubls o ejenbg uesyy sasenbg jo wng Jp
OUBLIBA JO SISAleuy
se SUONBAIBSAQ
. 126£82¢665°8 Jou3 piepuelg
S9S¥6EY82'0  elenbg Y peisnipy
8SYL12PLE0 asenbg Y
6.95¥5095°0 Y eldnin

¥6-0.61  puai] Jeauty

sonsnels uoisselbey

A3Hvd VLOS3NNIW



SIX'ATANNArP .

S6/ce/cl

8E80VE9Y'0 SYLEE00V'0- 68082550

861€/68F'0- LPEEFLOB'0 +966SLSSL'0 £22586152°0  ZOVBESIEND 1X

6L020E6°'L9  Y126L680'6Y 22r26S2EY 18LSL09LLv SL-3ISIYL 9/SSE818FL  8VO6Z09PL'E  LSSS 1deossyu|
% 06 48ddn % 06 10MOT %56 Jodd)  %G6 1oMoT  enfeng ONSHENS | 10113 PIEPUE]S  SIUBIONJa0D

v9'6681 vz " oL

6EBLSSYS 28  £269v5'868L €27 fenpisey

OVY8YL06'0  20S99SL0°0 £I69/0862 L £269/0862°L | uojsseiboy

o oueoyubls o

ejenbg ueapy

v6-0.61

selenbg jo WNg Jp
8aUBlIEA JO SISAleuy

S¢ suonleA1ssqo
Ccev9SvS80°6 JoJig plrepuels
$089.210°0- asrenbg Y peisnipy
290890000 slenbg Y
V128809200 Y aidiyiniy

SolsnelS uoissoiboy

VLOS3NNIN

puay Jeaur 'SLVO



SIX'AIAVIAP
S6/cc/el

902264222  £2L80SLYY O

bogerezite

S0148€9Sc0  €LL¥9LL100  +IOLSS09S°'C  Lp6legleS'0  G8ESIOEE’| LX
¢856689'901  9LL¥00EL 08 /5106Ev°'60  LEvB608ELL L1-3169€L°L  9EE025S0¢Cct  9621les8vl’L IV'EB 1deousiu|
% 0649ddn 9% 06 Jomo7 %S6 J8ddn %G6 JOMOT anjea-d ansnels ) 1013 pIepuelS  SJusIo800

' 9G5'8EV01 144 [ejo}l
vELOPLL'ESE  808200°€2i8 €2 jenpisey

L59E8V210°0 V6V 1Sv9GS'9  269/65°G1EC  269LSG'GLES 1 , uotssaiboy

o soueoyubls o

asenbg uespy

$6-0/61  puall Jeaur

selsenbg jo wng 4p

S¢

9S¥262¢6.L°81
91.£66.81°0
Lieleglee’ o
89¥5860.Y°0

8oUBLIEA JO SISAjeuy

SUoHBAIBSqO
loug prepueis
alenbg Y paisnipy
ejenbg y

Y eldniniy

NHOO

solsielS uojsselbey
VMOI



SIX'AIAVIIr

S6/cé/al .
" PeeEPP0EC0  1B20PECLZ O SP8ESSS99'0 1LL0EB69L'0 ¥S6906100°0 950¥9098Y'c  LELLLBELLOD 80E269LLV°0 1X
¥€.L..288'YE  992228LLL°82 GO92.LY1S'SE  gEEe.LeShl 82 S1-398892'¢ 8¥/8/698°LL (2l8lci8l’t €8°ILE decsau)
% 06J9ddn % 06 1emo7 %56 Jeddn %56 1Mo enjeA-d ansneIs Jollg pJepuelS  SJUSIOIHe0D)
90'959 144 fejol
9¢2.1€89'8F 69.0€Gc 62V jord lenpisoy
169¥66100°0 9¢y9esl'cl 1£26908'9¢¢ 1£26908'922 ! uojssaibey

o soueoyubls o4

arenbg uespyy

v6-0.61

sasenbg jo wng Jp

puaiy Iesuin

soueLBA JO SIsAieuy

14 suoneAlasqO
65668002tV lou3 prepuelg
412€92L1€°0 arenbg Y paisnipy
1$901LSVE0 eienbg Y
££91/6485°0 Y sidniniy
SoNsnElS Uojssalbay

SNV3EAO0S YMOI



SIX'AIAVIIP

Ge/ce/el
T6V0662LY0  1921322L0°0- L8022V62S0 9S82G9824'0- 2SE6PB6LZ'0  LLS18652L  9998S065L°0  SL9YSE0020 IX
L/lSL00'8E  €22b206'6C  LOS6VIVB'S8E E£E90SE90'62  €1-J9ES6L°C  681986SCYL  8S0LISYOE'Z  SSEEE 1dessay|
% 0642ddN % 06 Jemo7 %56 Joddn %G6 1oM07 enjeA-d olSHEIS ) Jolg plepuels  SIUBIOIYE0D
99'808 ¥ felol
98955688°'2€  2/086SY°9S. €2 fenpisay
28/69E022°0  S//SEL/BS'L  LEZBLO0ZZS  1E26L00225 | uoissaiboy

d soueoyubls o

asenbg ueepy

v6-0i61

sasenbg jo wns Jp

puail} Jeauin

S¢

8YLIVEYEL'S
96.6.8€20°0
LLVLGSPO0'0
5186909520

aouelIBA jo sisAleuy

suoneAI8sqQ
Joui3 piepuels
alenbg Y peisnipy
alenbg Y

d ejdniy

1VvaHm

sonsnels uoissaibay
VMOI



SIX'ATAVIAr

G6/cc/al
LE86EG105'0  1225519€2°0- €£22v68LLS°0 80960S2LE0-  YEVBIEEPS'0  68619S919°0  ZbZELESIZO 80€269¢E1°0 1x
¢lcles8lo’c9 82.891G9°LS 8220PESL'€9  2LL6S91S'0S Si-3120€°¢C b8SL18G8°LL  9C6V.E66L'E SeL'LS deaseiy|
% 06 Jaddn % 06 1emo7 %366 Jeddn %856 JomMo7 enfes-o onsnels 1 Jouz piepuels  SIUGIOIE0D)
9.'L0VL 144 jelot
Ley9LL1e 09  LLSOL8'P8EL jor4 lenpisay
1S88.5E¥S°0 9898¥108E°0 80ESH688'¢c¢ 80EZY688'¢C } uoissaiboy

o eoueoiubls o

asenbg uespy

v6-0L61

saienbg jo wng p

puall Jesu

ge
¥.6€2¢96SL°L
981 159¢0°0-
Y9¥652910°0
€09¢154¢1°0

8oUBLIBA JO SIsAjeuy

suoleAIsSqO
loug piepuels
alenbg Y paisnipy
asenbg Y

Y eidninin

S1vO

solsielS uoissesbay
VYMOL



STX'ATAONWLr
S6/ec/cl

€9£09/899'C  LE96E2158°0

120188958'2 6.6811€99'0 2SE28200°0 L126Se61E'C €6/88206S°0 9’1 . 1X

E0V6969Y°'6L L6SOE0SH'CS 9980£992'28 PELE9ES9'6Y 80-392Hib'L  SSLEES/9E8'8  PHE995288'Z 96°59 1deoseyu)
% 0649ddn % 06 19M0T 966 Jaddn %S6 JoMo] anfeA-o onsnes 1 1013 PIBPUBIS  SJUBIOIE0D)

: og'eevet 144 jelol

Y0EL66Y°'S9E 8Y'90V8 €c [enpissy

1£886200'0 SLI8¥ZI0°LL  88°920V 88°920V 1 uoissalbay

4 soueoyubls 4

elenbg uesyy sesenbg jo wng jp

‘¥6-0261  puai] Jeauy

14

§G1E08L1°61
€0v08¥16¢°0
€60//8€2€°0
1.6101685°0

BIOUELIBA JO SIsAeuy

suoleAlssqO
lon3 piepuelg
arenbg Y paisnipy
arenbg Y

Y aiduiniy

NHOD

solisiels uoisselbay
1HNOSSIN



STX'ATAONAr

S6/ccle)
23L0S¥95°0 22Y008.S1'0  PSOE09909°0 BEIVOLSEL'0  SSB06S500°'0 €99ZLBEPO'S  £09159811°0 9v8e5119€°0 IX
86590821°Lc 20VE6LBO'Le  8V98€SL°L8 ¢selosy'0c  €1-32k201'8  ETEL8S99'El  €68288E9L'L  SOM'VT ydsoseiy]
% 06 Jaddn % 06 18M07 %66 Joddn %G6 1oM0T anjeA-4 anspels i 10015 pIepUBlS  SILIBISIHE0D)
5068 ve feo}
88€9910€'8L  26928€6°02h €e [enplisey
86EY9.500°0  8965¢8V92'6  BOELL9S69L  80E/195°691 L uoissaiboy

o eousoyubls o

asenbg ueapy

v6-0L61 puail tesul]  SNVIEGAOS

sasenbg Jo wng Jp

Se

66Eyv08Lcy
£1655195¢°0
LlyeviLi8e0
S2E985ES'0

80UBLIBA JO SISAlBUY

SUoHeAIasqQ
Jou3 piepuelg
ajenbg Y paisnipy
' alenbg Yy
Y eidniniy

sofsnels uoissaibay
IHNOSSIN



SX'TTAONIr
G67celel

£98662€€9°0  £9/¥8021L'0 1.52¥1¥89°0

8E02vCl60'0 LLIPSEZIO0 V.IE6VESOL'Z  618SO0EEVL'O 80€269.8¢°0 Lx

S981cl62°LE SE18/886'62 600SOLPO'S8E  166V62€2'62 +L-IG662S'E  61S0S06L°SL LS L¥6e0EL’C v9'ee daoseu)
% 0640ddn 9% 0649M07T  9%4g6 Jeddn %56 JoMOT] enjeA-o onsneIS 1 10113 pIBPUBIS  SJUBIDIIE0D

Yv'608 Ve |ejol

805256992 69.0ev0'¥19 |44 fenpisay

Cclbe9cl0'0  SECSL6BLEL  LEZB96E°'S6lL  LETRY6E'SHL S uo|ssaibey

o eaueojubls o

aienbg uespy

¥6-0/61  pual] Jeaur

sasenbg jo wng Jp

S¢
¥8.V96991°S
LS6¥1¥802°0
19926€1¥2’0
9geeeleyo

8ouBLIBA JO SISAleuy

suogeAlesqO
o173 piepuels

arenbg Y paisnipy

arenbg y .
Y aidniniy

LVIHM

SonsnelS uojssaibay

IHNOSSIN



"SIX'ATAONWLr
§6/¢c/cl

$98G8cEL8’'0  25.860282°0

26859¢898'0 £9/8L1422°0 LLS269100°0 SLLLVePES'E E€S51296¥SL°0 80€269.V5°0 X
90ceeses8’'er  P6.991LE6'YE 9€899SP9EY  VIOLEEPLLPE  SL-R9LZLL'8  V189.8°91 95£eS.e0E'C 88'8€ L ERIEN]
% 06 J8ddn % 06 Jamo] %66 Jeddn %66 JoMo] anea-d ansnels i 10113 pJepuBlS  S)USIoHIB0D

) 8011 ¥e el
lev9c6ic le  69.0ev0'8LL €c jenpisay
YIGELLLO00  1690606¥'CL 1£26956°'68C L£26996'68E 1 uoissaifisy

o eouesyubls o

elenbg uesyy

V6-0461

sasenbg Jo wng Jp

S¢

SL10cv.L85°S
Sb0L.LECE0

1899v616E°0
€v6052E6S'0

aouelEA JO SisAjeuy

SUORBAIBSqO
Jong plepuelg
alrenbs Y paisnlpy
alenbg Yy

Y ardmniy

puai) Jeauy

S1vO

sonsiels uojssaibay
1HNOSSIN



STX'ATAONIr
§6/¢clcl

855¥18€S°L
88YE6E02'99

EvE1E6V950
¢15900EL°LS

Ev1.2488€9°1
cclivioL'ls

8L66LV9Y°0 V520111000
8/¢858EC’0S €1-3269V0°'S

€2EY09E0L'E  €00€26€8C 0
96¢celle'el  £8881802CV

¢OV8ESISO’L
16°8S

X
1daoiaiy]

% 06 Jeddn

% 06 Jamo7

%66 19ddn

%56 JOMOT anjea-o

£98041100'0 86¥8991L°€l

oUSHEIS } 1013 pIepuels

(ST AVA 421
ceS6S6.L VY0l €2690L°0ive
LLOESY LBV  LLOESY LEVL

SIUBISII80D

e
14
L

feiol
[enpisey
uoissalboy

o soueoyubls 4

aienbg uesyy  sasenbg jo wng Jp

¥6-0.61 puald] leauln

80UBLIBA JO SISAleuy

ge suoneA1ssqO
9v6869€¢°01 loJi3 pJepuels
81C9vEIVED Emscm.m peishipy
264185£.8°0 atenbg Y
YA AXANR N Y a|dipiniN
solsiels uolssaibay

WNHODHOS IHNOSSIN



APPENDIX D

Forecasts of US Grain Expdrts
by Foreign Destination
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APPENDIX E

Forecasts of US Grain Exports
by US Port Areas



CORN EXPORT INSPECTIONS

LAKES ATLANTIC GULF TEXAS PACIFIC TOTAL
[Chicago Tol-Sag North South Miss  East North _South “PNW _ Calf nterior
Dul-Sup Total| Total] River Total Total Total|
1976177 51 3 89 144 72 324 395 946 53 998 103 0 103 2 1 14 0 1654
1977/78 82 47 104 233 79 305 384 977 97 1074 94 0 94 52 40 92 0 1877
1978/79 89 44 121 254 113 311 424 1056 79 1135 {15 2 117 116 66 182 0 2111
1979/80 82 39 97 217 114 277 391 1208 124 1332 116 4 120 226 73 298 25 2384
1980/81 68 - 31 110 210 63 256 319 1185 68 1252 170 0 170 268 104 371 56 2379
1981/82 55 3 83 142 76 316 391 1249 19 1268 65 0 66 101 40 141 3 2012
1982/83 15 1 67 83 75 268 344 1253 4 1257 13 0 13 57 16 74 31 1802
1983/84 25 3 32 80 42 74 116 1055 § 1060 88 7 95 382 73 455 34 1850
1984/85 29 10 65 104 45 224 269 1083 39 1122 . 12 11 23 293 28 322 31 1871
1985/86 2 . 27 29 4 153 158 753 41 794 12 9 21 197 1 198 28 1228
1986/87 20 .0 46 67 1 78 79 1040 71 1111 3 6 9 211 0 211 34 1510
1987/88 26 13 34 73 3 91 94 1137 6 1144 19 5 24 375 0 375 38 1748
1988/89 29 28 46 102 4 57 61 1346 14 1360 20 3 23 466 1 467 23 2037
1989/90 25 8 36 69 9 110 118 1563 § 1568 45 1 56 519 0 519 22 2353
1990/91 7 4 32 42 10 55 65 1329 2 1331 5 3 7 276 0 276 11 1732
1991/92 14 7 16 37 1- 13 14 1212 2 1214 6 3 9 289 0 289 6 1569
1992/93 12 0 45 57 5 8§ 60 1281 17 1298 5 9 13 233 0 233 3 1664
1993/94 6 0o 29 35 . 0 " 11 1045 1 1047 8 13 22 136 0 13 25 1276
1994/95 33 1 57 9% 20 17 37 1439 16 1455 18 7 25 533 0 533 30 2171
1995/96 28 9 48 85 6 34 40 1494 12 1506 11 6 17 520 0 520 7 2175
1996/97 67 44 1555 . 24 484 26 2200
1997/98 67 44 1555 24 484 26 2200
1998/99 69 45 1590 25 495 27 2250
* 1999/00 73 47 1678 26 522 28 2375
2000/01 79 51 1820 28 566 31 2575
2001/02 82 53 1891 30 588 32 2676
2002/03 83 54 1930 30 601 33 2732
2003/04 85 56 1968 31 612 33 2785
2004/05 86 56 1994 31 620 34 2822
2005/06 87 57 2021 32 629 34 2860
2006/07 89 58 2054 32 639 35 2907
2007/08 90 59 2085 33 649 35 2951
2008/09 91 60 2116 33 658 36 2994
2009/10 93 61 2146 34 667 36 3036
201011 94 61 2175 34 677 37 3078
2015/16 100 65 2310 36 719 39 3270
2020721 105 69 2439 38 759 41 3452
2025/26 111 73 2575 40 801 44 3644
2030/31 118 77 2724 43 847 46 3854
2035/36 125 81 2884 45 897 49 4082
2040/41 132 86 3052 48 949 52 4319
2045/46 139 91 3222 50 1002 55 4559
2050/51 146 96 3387 53 1054 57 4793
Million Bushels
12/27/95

JFEXP.XLS



CORN EXPORT INSPECTIONS

LAKES ATLANTIC GULF TEXAS PACIFIC TOTAL
Chicago Jol-Sag North South Miss  East North South ~ PNW __Calf nterior
Dul-Sup Total Total] River Total Total Total|
1976/77 31 02 54 87 43 196 239 572 32 604 62 00 62 01 07 08 00
1977/78 43 25 656 124 42 162 205 521 52 572 650 00 50 28 21 49 00
197879 42 21 57 120 54 147 201 500 37 538 54 01 55 55 31 86 00
1979/30 34 16 41 91 48 116 164 507 52 559 49 02 51 95 30 125 1.4
1980/81 29 13 46 88 27 108 134 498 28 526 71 00 71 113 44 156 24
1981/82 27 02 42 71 38 157 195 621 10 630 33 00 33 50 20 70 02
1982/83 09 01 37 46 42 149 191 695 02 698 07 00 07 32 09 41 17
1983/84 14 18 17 49 23 40 63 570 03 573 48 04 52 206 40 246 18
1984/85 15 .06 35 56 24 120 144 579 21 599 07 06 13 157 15 172 17
1985/86 02 01 22 24 04 125 128 613 33 646 10 07 17 161 01 1614 23
1986/87 13 00 30 44 01 52 53 688 47 735 02 04 06 139 00 139 23
1987/88 15 07 19 42 02 52 54 650 04 654 1.1 03 14 215 00 215 22
1988/89 14 14 22 50 02 28 30 661 07 668 10 01 11 229 00 229 1.1
1989/90 11 04 15 29 04 47 S50 664 02 666 19 05 24 220 00 220 09
1990/91 04 02 18 24 06 32 37 767 01 769 03 01 04 159 00 159 06
1991/92 09 05 10 24 01 08 09 772 01 774 04 02 06 184 00 184 04
1992/93 07 00 27 34 03 33 36 770 10 780 03 05 08 140 00 140 02
1993/94 05 00 23 27 00 08 08 8.9 01 80 07 10 17 107 00 107 20
1994/95 157 00 26 42 09 08 17 663 08 670 08 03 1.1 246 00 246 14
1995/96 13 04 22 39 03 16 18 687 06 692 05 03 08 239 00 239 03
1996/97 3.1 2.0 70.7 1.1 220 12
1997/98 3.1 2.0 70.7 1.1 220 1.2
1998/99 3.1 20 70.7 1.1 220 12
1999/00 3.1 2.0 70.7 1.1 220 12
2000/01 .31 2.0 70.7 1.1 220 1.2
2001/02 3.1 2.0 70.7 1.1 220 12
2002/03 3.1 2.0 70.7 1.1 220 1.2
2003/04 3.1 2.0 70.7 1.1 220 1.2
2004/05 3.1 2.0 70.7 1.1 22.0 1.2
2005/06 3.1 2.0 70.7 1.1 220 12
. 2006/07 3.1 2.0 70.7 1.1 20 12
2007/08 3.1 2.0 70.7 1.1 220 12
2008/09 3.1 2.0 70.7 1.1 220 12
2009/10 3.1 2.0 70.7 1.1 220 1.2
2010111 3.1 2.0 ) 70.7 1.1 220 1.2
2015/16 3.1 2.0 70.7 1.1 220 1.2
2020/21 3.1 20 70.7 1.1 220 12
2025/26 3.1 2.0 70.7 1.1 220 12
2030/31 3.1 2.0 70.7 1.1 220 1.2
2035/36 3.1 2.0 70.7 1.1 220 12
2040/41 3.1 2.0 70.7 1.1 220 1.2
2045/46 3.1 2.0 70.7 1.1 220 1.2
2050/51 3.1 2.0 70.7 1.1 220 1.2
Percent
12/27/95

JFEXP.XLS



WHEAT EXPORT INSPECTIONS

LAKES ATLANTIC GULF TEXAS PACIFIC TOTAL
Chicago Tol-Sag North South Miss  East North South PNW _ Calf interior]
Dul-Sup Total) Total| River Total| Total| Total|
1976/77 2 54 12 68 20 28 47 164 12 176 250 33 283 276 22 299 0 873
1977/78 12 130 29 171 24 35 59 157 6 163 363 66 429 304 30 333 0 1155
1978/79 4 146 12 162 2 12 14 120 4 124 399 40 439 367 31 397 0 1137
1979/80 0 142 14 156 17 36 53 217 9 226 416 34 450 362 55 417 6 1308
1980/81 1 97 19 116 16 72 89 284 18 302 440 20 460 440 68 508 21 1497
1981/82 3 121 14 138 15 103 118 386 31 416 588 4 591 402 55 458 2 1723
1982/83 2 98 3 103 5 46 51 279 1 291 455 5 460 415 26 440 0 1344
1983/84 2 75 5 82 8 46 53 281 9 290 569 12 581 402 15 417 0 1424
1984/85 5 80 16 101 7 43 49 209 9 218 442 37 479 334 17 351 0 1198
1985/86 2 66 21 90 2 39 41 176 6 182 276 20 296 295 8 302 0 g11
1986/87 2 63 4 69 1 20 21 151 3 154 438 9 447 322 8 331 2 1024
1987/88 0 67 (4] 67 1 36 37 239 9 248 614 38 653 481 14 495 6 1505
1988/89 1 60 ] 70 1 58 59 399 12 411 434 7 442 414 24 438 4 1423
1989/90 0 59 3 61 0 57 57 316 5 321 248 8 257 392 9 400 0 1096
1990/91 0 49 1 51 2 22 25 299 6 304 236 18 254 398 4 402 2 1037
1991/92 0 52 0 52 0 23° 23 388 9 397 367 10 376 406 13 . 420 4 1271
1992/93 1 72 9 81 4 26 31 358 8 366 384 24 408 431 7 438 10 1332
1993/94 o] 50 1 51 o] 19 19 208 2 210 311 17 328 - 511 9 520 14 1141
1994/95 0 62 32 93 1 36 38 267 2 269 289 14 303 486 10 496 10 1209
1995/96 0 71 10 81 V] 36 36 321 5 326 394 16 410 482 8 490 11 1352
1996/97 71 28 269 . 335 455 10 1170
1997798 86 35 327 407 553 13 1420
1998/99 86 35 328 408 555 13 1425
1999/00 87 35 332 413 561 13 1440
2000/01 89 36 337 420 570 13 1465
2001/02 94 38 356 443 602 14 1546
2002/03 92 37 350 435 591 13 1519
2003/04 93 37 355 441 599 14 1540
2004/05 95 38 359 447 608 14 1560
2005/06 96 38 364 453 616 14 1581
2006/07 97 39 368 458 622 14 1598
2007/08 98 39 373 464 630 14 1618
2008/09 99 40 377 469 638 14 1638
2009/10 101 40 382 475 646 15 1659
2010/11 102 41 387 481 654 15 1679
2015/16 108 43 410 510 693 16 1779
2020/21 114 46 433 538 732 17 1879
2025/26 120 48 456 568 771 18 1981
2030/31 127 51 481 598 813 18 2087
2035/36 133 53 506 630 ‘855 19 2197
- 2040/41 140 56 532 662 899 20 2309
2045/46 147 59 558 694 943 21 2422
2050/51 154 62 584 726 987 22 2534
Million Bushels
12/27/95

JFEXP.XLS



WHEAT EXPORT INSPECTIONS

LAKES ATLANTIC. GULF TEXAS PACIFIC TOTAL
Chicago ~  Toi-Sag North South “Miss  East “North South PNW _ Calf Interior]
) Dul-Sup Total Total| River Total Totalh Total| l
1976/77 02 62 14 78 22 32 54 188 14 202 286 38 324 317 25 342 00
1977778 1.0 113 25 148 21 31 51 136 05 144 314 57 371 263 26 289 0.0
1978/79 03 128 11 142 02 1.1 12 106 04 109" 351 35 386 323 27 350 00
1979/80 00 108 11 119 13 28 41 166 07 173 31.8 26 344 276 42 319 05
1980/81 0.1 65 12 78 11 48 59 190 12 202 294 14 308 294 45 339 14
1981/82 02 70 08 80 09 60 68 24 18 242 341 02 343 234 32 266 0.1
1982/83 0.1 783 02 76 03 34 38 208 08 216 338 04 342 308 19 328 0.0
1983/84 02 53 04 58 05 32 37 197 06 204 400 08 408 282 1.1 293 0.0
1984/85 04 67 14 85 06 35 41 174 07 182 369 31 400 279 14 293 0.0
1985/86 03 73 23 98 02 43 45 193 07 200 303 22 325 323 08 332 00
1986/87 02 6.1 04 67 01 20 21 148 -03 150 427 09 436 315 08 323 0.2
1987/88 00 44 00 44 00 24 24 159 06 165 408 25 434 319 09 329 04
1988/89 01 42 06 49 01 41 41 280 09 289 305 05 31.0 294 1.7 308 0.3
1989/90 00 54 02 56 00 52 52 288 04 203 227 07 234 367 08 365 0.0
1990/91 0.0 48 0.1 49 02 21 24 288 06 294 228 1.7 245 384 04 388 04
1991/92 0.0 4.1 00 41 00 18 18 305 07 313 288 08 296 320 1.0 330 0.3
1992/93 00 54 07 61 03 20 23 269 06 274 288 1.8 306 323 05 329 07
1993/94 0.0 44 0.1 45 00 17 17 182 01 184 273 14 287 448 08 456 1.2
1994/95 0.0 5.1 26 77 01 80 31 221 01 222 239 11 . 250 402 09 410 0.8
1995/96 00 53 07 60 00 27 27 237 03 241 291 11 303 357 06 362 08
1996/97 6.1 24 23.0 28.7 389 09
1997/98 6.1 2.4 23.0 287 389 09
1998/99 6.1 24 23.0 28.7 389 0.9
1999/00 6.1 2.4 23.0 287 389 09
2000/01 6.1 2.4 23.0 287 389 09
2001/02 6.1 2.4 23.0 287 38.9 09
2002/03 6.1 2.4 23.0 28.7 389 09
2003/04 6.1 2.4 23.0 28.7 389 09
2004/05 6.1 2.4 23.0 28.7 389 0.9
2005/06 i 6.1 2.4 23.0 28.7 389 09
2006/07 6.1 2.4 23.0 28.7 389 09
2007/08 6.1 2.4 23.0 28.7 - 389 09
2008/09 6.1 24 23.0 28.7 389 09
2009/10 6.1 2.4 23.0 28.7 389 09
2010711 6.1 2.4 23.0 28.7 389 09
2015/16 6.1 24 23.0 28.7 389 09
2020/21 6.1 24 23.0 28.7 389 09
2025/26 6.1 24 23.0 287 389 09
2030/31 6.1 24 23.0 28.7 389 09
2035/36 6.1 2.4 23.0 28.7 389 09
2040/41 6.1 2.4 23.0 28.7 389 09
2045/46 6.1 2.4 23.0 28.7 389 09
2050/51 6.1 2.4 230 28.7 389 09
Percent
12/27/95

JFEXP.XLS



SOYBEAN EXPORT INSPECTIONS

LAKES ATLANTIC GULF TEXAS PACIFIC TOTAL
Chicago “Tol-Sag North South Miss  East North South PNW  Caif " Interior
Dul-Sup Total Total| River Total| Totall Totall
1976177 20 0 42 62 12 47 59 357 64 421 23 0 23 0 0 ( 0 565
1977178 19 4 65 8 15 62 76 445 63 508 95 0 25 1 0 1 0 698
1978/79 16 1 56 73 18 75 93 479 68 548 38 0 38 0 0 0 0 753
1979/80 12 3 49 64 23 9 113 530 76 606 68 0 68 0 0 0 7 859
1980/81 7 1 55 63 16 56 72 460 51 510 45 0 45 0 0 17 13 703
1981/82 12 0 3 51 15 74 8 615 61 676 71 1 72 15 13 28 3 919
1982/83 2 0 3 37 13 8 94 653 38 691 29 0 29 19 10 29 6 885
1983/84 5 1 24 30 12 49 61 566 18 584 19 0 19 11 3 13 25 733
1984/85 2 0 27 30 10 56 66 413 32 445 10 0 10 22 0 22 3 602
1985/86 3 0 25 28 0 63 63 571 32 603 11 0o 1 19 0 19 17 740
1986/87 12 1 33 46 0 23 23 584 66 650 9 0 9 17 0 17 24 769
1987/88 3 20 16 40 6 35 35 640 21 661 14 0o 14 32 0 32 22 go3
1988/89 5 15 9 28 0 35 35 892 14 405 7 0 7 35 0 35 29 540
1989/90 0 6 12 18 0 50 S0 449 10 459 22 0 22 49 0 49 21 619
1990/91 0 4 5 9 0 30 30 457 2 459 3 0 3 20 0 20 36 557
1991/92 1 6 7 13 0 46 46 - 541 0 541 0 0 0 38 0 38 45 684
1992/93 11 4 21 36 0 55 55 573 7 580 6 0 6 50 0 s 51 777
1993/94 5 5 21 31 0 25 25 473 11 484 2 0 2 18 0 18 40 . 599
1994/35 1 2 27 60 0 27 27 609 17 626 30 0 30 69 0 69 42 853
1995/96 6 7 26 39 0 38 38 619 9 628 1 o 11 47 0 47 46 809
1996/97 38 37 594 11 45 46 770
1997/98 35 34 547 10 41 42 710
1998/99 35 34 555 11 42 43 720
1999/00 36 34 559 11 42 43 725
2000/01 37 36 582 11 44 45 755
2001/02 37 36 582 11 44 45 755
2002/03 38 36 591 11 45 46 766
2003/04 39 38 616 12 46 47 799
2004/05 40 39 629 12 47 48 816
2005/06 41 40 651 12 49 50 845
2006/07 42 41 658 13 50 51 853
2007/08 42 41 666 13 50 51 864
2008/09 43 42 675 13 51 52 876
2009/10 44 42 685 13 .52 53 888
2010/11 44 43 694 13 52 53 900
2015/16 47 45 738 14 56 57 957
2020/21 50 48 780 15 59 60 1012
2025/26 53 51 825 16 62 64 1070
2030/31 56 54 873 17 66 67 1132
2035/36 59 57 923 18 70 71 1197
2040/41 62 60 975 19 74 75 1265
2045/46 66 63 1028 20 78 79 1334
2050/51 69 67 1080 21 82 83 1401
Million Bushels
12/27195

JFEXP.XLS



SOYBEAN EXPORT INSPECTIONS

LAKES ATLANTIC GULF TEXAS PACIFIC | TOTAL
[Chicago  Toi-Sag North. South Miss  East North South PNW  Calf Interior]
Dul-Sup Total Total} River Total Total Totall

1976177 35 00 74 109 21 83 104 632 113 745 41 00 41 00 00 00 00
1977/78 28 05 93 <426 21 88 109 637 90 727 36 00 36 01 01 02 00
1978779 21 02 74 97 24 100 124 637 90 727 51 00 51 00 00 00 00
1979/80 t4 03 58 75 27 105 131 618 89 706 79 00 79 00 00 00 08
1980/81 1.0 02 78 89 22 80 102 654 72 726 64 00 64 006 00 01 18
1981/82 13 00 42 55 16 80 97 669 67 736 78 01 79 16 14 31 03
1982/83 02 00 40 42 15 91 106 738 43 781 33 00 33 21 11 32 06
1983/84 07 02 33 42 17 66 83 773 24 797 26 00 26 14 04 18 34
1984/85 04 01 45 50 17 92 109 686 54 739 16 00 1.6 36 00 3.6 49
1985/86 03 00 34 38 00 85 85 771 43 8.4 15 00 15 25 00 25 22
1986/87 15 02 43 60 00 30 30 759 86 845 12 00 12 22 00 22 34
1987/88 04 25 20 49 00 43 43 797 26 84 17 00 17 39 00 39 27
1988/89 09 27 16 52 00 65 65 726 25 751 13 00 14 64 00 64 54
1989/90 00 09 19 28 00 81 81 726 15 741 36 00 36 79 00 79 35
1990/91 00 07 09 16 00 54 54 80 04 85 05 00 05 36 00 36 64
1991/92 01 08 10 19 00 68 68 791 00 791 00 00 00 56 00 56 66
1992/93 1.5 05 27 47 00 70 70 737 09 746 07 00 07 64 00 64 65
1993/94 08 08 35 51 00 41 41 790 19 8.9 03 00 03 29 00 28 66
1994/95 13 26 31 70 00 31 31 714 18 733 35 00 35 81 00 81 49
1995/96 07 09 32 48 00 47 47 765 11 776 14 00 14 58 00 58 57
1996/97 4.9 4.8 771 1.5 58 5.9
1997/98 4.9 4.8 771 1.5 58 5.9
1998/99 4.9 4.8 77.1 1.5 58 59
1999/00 4.9 48 77.1 1.5 58 59
2000/01 49 48 77.1 15 58 59
2001/02 4.9 48 77.1 1.5 58 59
2002/03 4.9 4.8 771 1.5 58 59
2003/04 4.9 4.8 77.1 1.5 58 - 59
2004/05 49 4.8 77.1 1.5 58 5.9
2005/06 49 4.8 77.1 1.5 58 59
2006/07 4.9 4.8 77.1 15 58 59
2007/08 4.9 48 771 1.5 58 59
2008/09 4.9 4.8 77.1 15 58 59
2009/10 4.9 48 77.1 15 58 59.
2010/11 4.9 4.8 77.1 1.5 58 59
2015/16 4.9 4.8 77.1 1.5 58 59
2020/21 4.9 4.8 77.1 1.5 58 59
2025/26 4.9 48 77.1 1.5 58 59
2030/31 49 48 7741 15 58 59
2035/36 4.9 48 77.1 1.5 58 59
2040741 4.9 4.8 77.1 1.5 58 59
2045/46 4.9 48 77.1 1.5 58 59
2050/51 49 48 77.1 1.5 58 5.9

Percent

12/27/95

JFEXP.XLS



SORGHUM EXPORT INSPECTIONS

GULF

LAKES ATLANTIC TEXAS PACIFIC | TOTAL
Chicago _ Tol-Sag North South Miss _ East . North South "PNW __ Calf interior
Dul-Sup Total - Total] River Total| Total] Totall
1976/77 0 0o o 0 0 0 o 1 0 11 128 107 235 0 2 2 6 248
197778 0 0 0 0 0 0 0 3 0 3 102 91 192 8 4 12 0 207
1978/79 0 0 0 0 0 0 0 4 0 4 62 92 154 12 11 - 23 o 181
1979/80 0 0 0 0 0 0 0 9 0 9 114 94 208 42 24 66 32 315
1980/81 0 0 0 0 0 0 0 15 0 15 68 72 141 37 23 60 40 256
1981/82 0 0 0 0 0 0 0 47 0 47 89 57 146 42 13 55 4 253
1982/83 0 0 0 0 0 0 0 58 2 60 44 32 76 7 16 23 36 195
1983/84 ] 0 0 0 0 0 0 55 0 5 92 35 126 12 7 2 3 237
1984/85 0 0 0 0 o 0 0 138 2 13- s0 37 87 27 8 35 26 287
1985/86 0 0 0 0 0 0 0 123 2 126 22 16 38 7 0 7 6 176
1986/87 0 0 0 0 0 0 ¢ 8 13 98 42 23 65 17 0 17 14 194
1987/88 0 0 0 0 0 0 0 110 0 110 64 26 89 12 0 12 12 223
1988/89 0 0 0 0 0 0 0 95 1 96 105 28 133 38 0 38 27 293
1989/90 0 0 0 0 0 0 o 101 0 102 69 14 83 48 0 48 32 265
1990/91 0 0 ] 0 0 0 0 93 1 93 @6 12 73 12 0 12 26 204
1991/92 ] 0 0 0 0 0 o 91 0 9t 67 13 81 19 0 19 47 237
1992/93 0 0 0 0 0 0 0 105 0 105 48 18 67 13 0 13 47 232
1993/94 0 0 ] 0 0 ] 0 83 0 8 23 20 .- 43 4 ] 4 36 165
1994/95 0 0 0 0 0 0 0o 95 0 95 34 8 42 14 0 14 29 180
1995/96 0 o 0 0 0 0 0 98 0 98 63 3 66 6 0 6 30 200
1996/97 0 0 99 56 9 36 200
1997/98 . 0 0 104 58 10 38 210
. 1998/99 0 0 104 58 10 38 210
1999/00 0 0 104 58 . 10 38 210
2000/01 0 0 109 61 10 40 220
2001/02 0 0 108 61 10 40 218
2002/03 0 0 109 62 10 40 221
2003/04 0 0 110 62 10 40 223
2004/05 0 0 111 62 10 41 224
2005/06 0 0 1M 63 10 41 235
2006/07 0 0 114 64 11 42 23
2007/08 0 0 115 65 11 42 234
2008/09 0 0 114 64 11 42 230
2009/10 . 0 0 116 65 11 43 235
2010/11 0 0 119 67 11 44 241
2015/16 0 0 135 76 13 50 273
2020/21 0 0 151 85 14 56 306
2025/26 0 0 169 95 16 62 342
2030/31 0 0 188 106 18 69 381
2035/36 0 0 209 118 20 77 423
2040/41 0 0 231 130 22 85 468
2045/46 0 0 254 143 24 93 515
2050/51 0 0 278 157 26 102 564
Million Bushels
12/27/95

JFEXP.XLS



SORGHUM EXPORT INSPECTIONS

TOTAL

LAKES ATLANTIC GULF TEXAS PACIFIC
Chicago ﬁSag North South Miss  East North South 1 PNW.  cCalf nterior|
Dul-Sup Total Total] River Total Total Total|

1976/77 00 00 00 00 . 00 00 00 45 00 45 515 431 945 00 10 10 00
1977178 00 00 00 00 00 00 00 13 00 13 490 439 928 39 20 58 00
1978179 00 00 00 00 00 00 00 22 00 22 343 509 851 66 61 127 00
1979/80 00 00. 00 00 00 00 00 30 00 30 362 297 659 133 7.6 - 209 ° 10.2
1980/81 00 00 00 00 00 00 00 60 00 60 267 283 550 146 89 235 15.5
1981/82 00 00 00 00 00 00 00 184 01 185 354 225 580 165 53 219 17
1982/83 00 00 00 00 00 00 00 298 09 307 224 164 388 38 81 119 18.6
1983/84 00 00 00 00 00 00 00 230 01 231 387 146 533 52 3.1 84 152
1984/85 00 00 00 00 00 00 00 480 07 486 174 130 303 93 27 124 8.9
1985/86 00 00 00 00 00 00 00 699 14 713 125 91 216 39 00 39 3.2
1986/87 00 00 00 00 00 00 00 438 66 505 214 120 334 89 00 89 7.2
1987/88 00 00 00 00 00 00 00 492 01 492 285 115 400 53 00 53 5.5
1988/89 00 00 00 00 00 00 00 323 03 326 359 95 454 129 00 129 9.0
1989/90 00 00 00 00 00 00 00 382 02 383 259 54 313 183 0.0 183  12.1
1990/91 00 00 00 00 00 00 00 453 04 457 208 61 358 57 00 57 12.8
1991/92 00 00 00 00 00 00 00 385 00 385 283 57 340 78 00 78 19.7 -
1992/93 00 00 00 00 00 00 00 453 00 453 206 83 289 57 00 57 20.1
1993/94 00 00 00 00 00 00 00 502 00 502 141 119 260 22 00 22 21.6
1994/95 00 00 00 00 00 00 00 531 00 531 190 45 235 75 00 75 15.9
1995/96 00 00 00 00 00 00 00 496 00 490 315 15 330 30 00 30 15.0
1996/97 0.0 0.0 49.4 27.9 46 18.1
1997/98 0.0 0.0 49.4 27.9 46 18.1
1998/99 0.0 0.0 49.4 27.9 46 18.1
1999/00 0.0 0.0 49.4 27.9 ‘46 18.1
2000/01 0.0 0.0 49.4 27.9 46 18.1
2001/02 0.0 0.0 49.4 27.9 48 18.1
2002/03 0.0 00 49.4 27.9 46 18.1
2003/04 0.0 0.0 49.4 27.9 46 18.1
2004/05 0.0 0.0 49.4 27.9 46 18.1
2005/06 0.0 0.0 49.4 27.9 46 181
2006/07 0.0 0.0 49.4 27.9 46 18.1
2007/08 0.0 0.0 49.4 27.9 46 18.1
2008/09 0.0 0.0 49.4 27.9 46 18.1
2009/10 0.0 0.0 49.4 27.9 46 18.1
2010/11 0.0 0.0 49.4 27.9 46 18.1
2015/16 0.0 0.0 49.4 27.9 46 18.1
2020/21 0.0 0.0 49.4 27.9 46  18.1
2025/26 0.0 0.0 49.4 27.9 4.6 181
2030/31 0.0 0.0 49.4 27.9 46 18.1
2035/36 0.0 0.0 49.4 27.9 46 18.1
2040/41 0.0 0.0 49.4 27.9 46 18.1
2045/46 0.0 0.0 49.4 27.9 46 18.1
2050/51 0.0 0.0 49.4 27.9 46 18.1

Percent
12/27/95

JFEXP.XLS



BARLEY EXPORT INSPECTIONS

TOTAL

LAKES ATLANTIC GULF TEXAS PACIFIC
Chicago Tol-Sag North South Miss  East North South [ PNW _ Caif ‘Interior
Dul-Sup Total Total] River Total Total Total|
1976777 0 48 0 48 V] 1 1 0 0 .0 0 0 0 30 5 35 [¢] 83
197778 o 26 0 26 0 3 3 0 0 1] 1] 0 0 13 2 15 (o} 43
1978/79 ¢} 3 0 3 0 4 4 .0 0 0 0 0 0 7 0 7 0 14
1979/80 0 3% 0 34 0 2 2 [0} (¢} 0 0 0 0 18 - 0 18 5 59
1980/81 0 26 0 26 0 6 6 0 0 0 0 4] o] 43 0 43 0 75
1981/82 0 37 .0 37 0 8 8 0 o 0 0 0 0 47 0 47 2 95
1982/83 (s} 5 0 5 0 2 2 0 0 0 0 0 0 27 0 27 0 35
1983/84 0 41 2 43 4] 9 9 2 0 2 0 0 0 44 -0 44 ¢} 98
1984/85 0 27 0 27 [} 7 7 0 0 0 1 "0 1 30 0 30 0 65
1985/86 0 6 0 6 0 2 2 0 0 0 0 ¢} 0 17 ¢} 17 0 25
1986/87 0 20 0 20 0 3 3 1 0 1 1 0 1 116 0 116 0 141
1987/88 0 35 0 35 0 2 2 5 1 6 19 0 19 60 0 60 -0 122
1988/89 0 49 o] 49 4] 4 4 0 0 0 0 0 0 26 0 26 0 79
1989/90 0 40 o] 40 0 4 4 0 0 0 7 0 7 25 0 25 1 75
1990/91 0 27 4] 27 0 3 3 3 0 3 2 0 2 25 0 25 0 60
1991/92 0 42 0 42 0 8 8 12 4} 12 V] 0 0 36 0 36 0 99
1992/93 0 41 4] 4 0 7 7 5 0 5 0 0 0 18 0 18 4] 70
1993/94 0 42 0 42 4] 7 7 3 0 3 0 0 0 15 o] 15 o} 67.
1994/95 0 27 . 0 27 0 3 3 8 0 8 0 0 0 26 o] 26 0 64
1995/96 0 31 0 31 0 3 3 8 0 8 o] 0 0 17 0 17 0 59
1996/97 34 5 6 0 20 65
1997/98 42 6 7 0 25 80
1998/99 45 6 8 0 26 85
1999/00 45 6 8 0 26 85
2000/01 47 7 8 0 28 90
2001/02 62 9 1 0 36 117.6
2002/03 56 8 10 V] 33 106.3
2003/04 56 8 10 o 33 106.4
2004/05 56 8 10 0 33 106
2005/06 55 8 10 0 32 105
2006/07 59 8 10 0 35 113
2007/08 60 9 11 [0} 35 115
2008/09 60 9 11 0 35 115
2009/10 60 9 1 0 35 115
2010/11 60 9 10 0 35 115
2015/16 59 8 10 0 35 112
2020/21 58 8 10 0 34 110
2025/26 56 8 10 (¢} 33 107
2030/31 56 8 10 0 33 106
2035/36 55 8 10 0 32 105
2040/41 55 8 10 0 32 105
2045/46 55 8 10 0 32 104
2050/51 54 8 9 0 32 103
Million Bushels
12/27/95

JFEXP.XLS



BARLEY EXPORT INSPECTIONS

LAKES ATLANTIC ‘GULF TEXAS PACIFIC TOTAL
Chicago  Tol-Sag North South Miss  East North South PNW  Caif nterior|
Dul-Sup Totalh Total] River Total Total Total|

1976/77 00 571 00 571 00 06 06 00 00 00 04 00 04 358 60 419 00
197778 00 593 00 593 00 69 69 00 00 00 00 00 00 289 49 338 00
197879 00 231 00 231 00 289 289 00 00 00 00 00 00 480 00 480 00
1979/80 00 575 00 575 00 33 33 00 00 00 01 00 04 307 00 307 84
1980/81 0.0 347 00 347 00 74 74 00 00 00 03 00 03 5723 00 573 03
1981/82 00 392 00 392 00 83 83 01 00 01 00 00 00 500 00 500 24
1982/83 00 147 00 147 00 66 66 00 00 00 00 00 o0 787 00 787 00
1983/84 0.0 416 18 433 00 94 94 22 00 22 00 00 00 451 00 451 00
1984/85 00 413 00 413 00 102 102 00 00 00 23 00 23 46.2 00 462 00
1985/86 00 244 00 244 00 71 71 07 00 07 00 o0 00 678 00 678 00
1986/87 00 140 00-140 00 20 20 10 00 10 08 00 o8 822 00 822 00
1987/88 0.0 2867 00 287 00 19 19 40 09 49 153 00 153 492 00 492 00
1988/89 00 621 00 621 00 47 47 00 00 00 00 00 00 332 00 332 00
1989/90 00 526 00 526 00 46 46 00 00 00 90 00 9.0 331 00 331 07
1990/91 0.0 447 00 447 00 54 54 52 00 52 25 00 25 417 00 417 05
1991/92 0.0 427 00 427 00 84 84 123 00 123 00 00 00 36.6 00 366 0.1
1992/93 0.0 567 00 5.7 00 93 93 67 00 67 00 00 00 250 00 250 0.3
1993/94 00 624 00 624 00 103 103 43 00 43 00 00 00 230 00 230 00
1994/95 00 427 00 427 00 53 53 120 00 120 00 06 00 399 00 339 00
1995/96 00 525 00 525 00 51 51 136 00 136 00 00 00 288 00 288 00
1996/97 52.5 7.5 : 9.2 0.0 308 0.1
1897/98 52,5 7.5 9.2 0.0 308 0.1
1998/99 52.5 7.5 9.2 0.0 308 0.1
1999/00 525 7.5 9.2 0.0 308 0.1
2000/01 52.5 7.5 9.2 0.0 308 0.1
2001/02 52.5 7.5 9.2 0.0 308 0.1
2002/03 52.5 7.5 9.2 0.0 308 0.1
2003/04 52.5 7.5 9.2 0.0 308 0.1
2004/05 52.5 7.5 9.2 0.0 308 0.1
2005/06 52.5 7.5 9.2 0.0 308 0.1
2006/07 52.5 7.5 9.2 0.0 308 0.1
2007/08 52.5 7.5 9.2 0.0 308 0.1
2008/09 52.5 7.5 9.2 0.0 308 0.1
2009/10 525 7.5 9.2 0.0 308 0.1
2010111 525 7.5 9.2 0.0 308 0.1
2015/16 52.5 7.5 9.2 0.0 308 0.1
2020/21 52.5 7.5 9.2 0.0 308 0.1
2025/26 525 7.5 9.2 . 0.0 308 0.1
2030/31 52.5 75 9.2 0.0 308 0.1
2035/36 52.5 75 9.2 0.0 308 0.1
2040/41 52,5 7.5 9.2 0.0 308 0.1
2045/46 52.5 7.5 9.2 0.0 308 0.1
2050/51 525 7.5 9.2 0.0 308 0.1

Percent

12/27/95

JFEXP.XLS



GRAIN & SOYBEAN EXPORT INSPECTIONS

LAKES ATLANTIC GULF TEXAS PACIFIC TOTAL
Chicago Tol-Sag North South "Miss _ East North  South PNW  Calf nterior
Dul-Sup Total Totalh River Total Total Total]
1976/77 73 111 144 328 103 399 502 1478 129 1607° 504 140 644 308 41 350 0 3431
1977178 112 220 198 531 118 405 523 1583 165 1748 584 157 741 377 76 453 0 3996
1978/79 108 197 180 495 133 402 §35 1660 151 1811 614 135 749 501 108 609 0 4199
1979/80 94 219 161 474 153 406 559 1965 209 2174 714 132 846 647 152 800 80 4934
1980/81 76 161 183 420 a5 390 485 1944 137 2080 723 93 816 789 195 984 130 4916
1981/82 70 162 136 368 105 501 606 2296 112 2407 814 62 876 608 122 729 17 5003
1982/83 19 105 105 228 93 397 490 2244 55 2299 541 37 578 526 68 593 73 4262
1983/84 33 150 63 245 62 177 239 1959 32 1991 768 54 822 851 99 950 95 4342
1984/85 36 17 109 262 62 328 391 1842 82 1924 515 85 600 706 53 759 86 4022
1985/86 7 73 73 153 7 258 264 1624 81 1705 321 45 366 534 [¢] 543 50 3081
1986/87 34 84 83 201 2 125 127 1861 163 2014 493 38 531 683 8 692 74 3639
1987/88 29 134 50 214 4 164 168 2131 38 2169 729 69 798 960 14 974 78 4401
1988/89 34 162 63 249 5 154 159 2231 41 2272 567 38 605 979 25 1004 83 4372
1989/90 25 112 50 188 g 220 229 2429 20 2449 391 34 425 1033 9 1041 76 4408
1990/91 7 84 38 129 12 110 123 2180 11 2191 306 33 339 731 4 735 74 3590
1991/92 14 107 23 144 1 90. 91 2245 11 2256 440 26 466 789 13 802 102 3860
1992/93 24 117 75 215 10 142 1561 2321 32 2353 442 51 493 744 7 751 110 4074
1993/94 1" 97 51 159 V] 61 61 1811 14 1826 345 49 394 684 9 693 114 3247
1994/95 44 112 115 271 22 84 105 2418 35 2453 370 29 399 1127 10 1137 111 4476
1995/96 34 118 84 236 6 111 117 2540 26 2566 479 25 504 1072 8 1080 94 4595
1996/97 210 114 2523 - 427 1013 119 4405
1997/98 230 118 2540 500 1112 119 4620
1998/99 235 120 2585 502 1127 120 4690
1999/00 240 123 2680 508 1161 122 4835
2000/01 252 130 2856 521 1218 129 5105
2001/02 274 136 2948 544 1280 130 5313
2002/03 269 136 2990 538 1279 132 5344
2003/04 274 139 3058 546 1301 135 5453
2004/05 277 141 3103 553 1318 137 5528
2005/06 280 144 3157 560 1336 139 5616
2006/07 287 146 3204 567 1356 142 5702
2007/08 291 148 3250 574 1375 143 5781
2008/09 294 150 3293 580 1393 144 5853
2009/10 297 152 3339 587 1411 146 5933
2010/11 300 154 3386 “ 596 1429 149 6014
2015/16 314 162 3603 636 1514 161 6391
2020/21 327 171 3814 677 1597 174 6759
2025/26 340 180 4035 719 1683 187 7144
2030/31 355 189 4275 764 1776 201 7560
2035/36 372 200 4532 810 1874 216 8004 -
2040/41 389 210 4800 858 1976 232 8465
2045/46 406 221 5072 907 2078 249 8934
2050/51 423 232 5339 957 2180 265 9395
Million Bushels
12/27/95

JFEXP.XLS



GRAIN & SOYBEAN EXPORT INSPECTIONS

LAKES ATLANTIC GULF TEXAS PACIFIC TOTAL

Chicago Tol-Sag North South Miss  East North South PNW  cCalf nterior]
Dul-Sup Total Total] River Total Total Total]

1976/77 21 32 42 96 30 11§ 146 431 38 469 147 41 188 90 12 102 00
1977178 28 55 50 133 29 101 131 396 41 437 146 39 185 94 19 113 00
1978179 26 47 45 118 32 96 127 395 36 431 146 32 178 119 26 145 0.0
1979/80 19 44 383 96 31 82 113 398 42 441 145 27 171 131 31 162 16
1980/81 1§ 383 37 86 1.9 79 99 395 28 423 147 19 166 160 40 200 2.6
1981/82 14 32 27 74 21 100 121 459 22 481 163 12 175 121 24 146 03
1982/83 04 25 25 54 22 93 115 526 13 539 127 09 136 123 1.6 139 1.7
1983/84 08 34 14 57 14 41 55 451 07 459 177 12 189 196 23 219 29
1984/85 09 29 27 65 15 82 97 458 20 478 128 21 149 175 1.3 189 24
1985/86 02 24 24 50 02 84 86 527 26 553 104 15 119 173 03 17.6 16
1986/87 09 23 283 55 01 34 35 512 42 554 135 11 146 188 02 190 20
1987/88 07 30 11 49 01 37 38 484 09 493 166 1.6 181 218 03 221 1.8
1988/89 08 35 14 57 01 35 36 510 09 520 130 09 138 224 06 230 1.9
1989/90 06 25 11 43 02 50 52 551 04 556 89 08 96 234 02 236 1.7
1990/91 02 23 11 36 03 31 34 607 03 610 85 09 94 204 01 205 2.1
1991/92 04 28 06 37 00 23 23 581 03 584 114 07 121 204 03 208 26
1992/93 06 29 18 53 02 35 37 570 08 577 108 13 121 183 02 184 27
1993/94 03 30 16 49 00 19 19 558 04 562 106 15 121 211 03 213 35
1994/95 10 25 26 61 05 19 23 540 08 548 83 06 89 252 02 254 25
1995/96 07 26 18 51 01 24 25 553 06 558 104 05 11.0 233 02 235 20
1996/97 48 26 57.3 9.7 230 27
1997/98 5.0 2.6 55.0 10.8 241 26
1998/99 5.0 2.6 55.1 107 240 26
1999/00 5.0 2.5 55.4 10.5 240 25
2000/01 49 2.5 55.9 10.2 239 25
2001/02 52 2.6 55.5 10.2 241 25
2002/03 5.0 25 55.9 10.1 239 25
2003/04 5.0 25 56.1 10.0 239 25
2004/05 5.0 2.5 56.1 10.0 238 25
2005/06 5.0 26 56.2 10.0 238 25

2006/07 5.0 26 56.2 9.9 238 25 -
2007/08 5.0 26 56.2 9.9 238 25
2008/09° 5.0 26 56.3 9.9 238 25
2009/10 5.0 2.6 -56.3 9.9 238 25
- 2010711 5.0 2.6 56.3 9.9 238 25
2015/16 4.9 2.5 56.4 10.0 237 25
2020721 48 25 .56.4 10.0 236 26
2025/26 438 2.5 56.5 10.1 236 26
2030/31 4.7 2.5 56.5 10.1 235 27
2035/36 46 2.5 56.6 10.1 234 27
2040741 46 25 56.7 10.1 233 27
2045/46 45 25 56.8 10.2 233 28
2050/51 45 2.5 56.8 10.2 232 28

Percent
12/27/95

JFEXP.XLS
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Sparks Companies, Inc.
World Grain and Oilseed Review: 1995-2000

November 6, 1995

Assumptions

e The world political situation will remain
generally stable over the five-year time
horizon for this forecast;

e World economic growth will maintain a j/ ,’ . - )
moderate upward trend; iil ,l H ’l : 1] ]
» > 7177
¢ The trade sector will continue to benefit - {11777/ L R
and grow as accepted GATT/WTO poli- MY
- cies and regulations increasingly influ-. - /- . \Wl

" ence trade activities; and: —

e Current tight grain supplies.are bolstering a global push to expand supplies; this effort will be -
- facilitated by fewer governmental restrictions than existed in the past ten to twenty years.

Political/Economic Environment

Over the next five years, the world’s political situation is expected to be generally stable. At the pre-
_sent time, the only-major conflict that could suddenly impact the global community is the ongoing
civil war in the former Yugoslav Republics of Bosnia and Croatia. Less serious regional problems
“are noted in Chiapas (Mexico); in Punjab (India); and Chechnya (Russia). These potential hotspots -
remain localized, but do not look to be resolved quickly. For.the most part, the political and social
-situation in most of the republics of the Former Soviet Union and in the Former Soviet Bloc nations
of Eastern European remain stable although economic conditions present a more mixed picture.
Chinese leaders recently approved the nation’s ninth Five-Year Plan, which is designed to guide the
economy through 2000. A major effort will be taken to equalize the rural poor conditions with urban
wealth. Ongoing political and social changes since our April 1995 report continue to suggest that the
actual leadership transition in China is proceeding smoothly: As usual, unstable political situations in
the Middle East persist and tensions may be heightened by the recent assassination of Israeli Prime
Minister Yitzhak Rabin, who was a major leader of that region’s peace effort. Instability in Iraq and
-Iran also continues to offer potential threats to the outlook for global stability and growth.

World economic growth is expected to total 2.2% in 1995, a rate significantly under the 3.0% annual

real growth experienced during 1994. The 1995 decline in world growth was exacerbated by the
Mexican economic crisis, which resulted in sympathetic declines for Argentina and Brazil. Most of

i ©1995 by SPARKS COMPANIES, INC.
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the world’s major economic powers, including the US, Canada, Australia, Japan and the EU, show
significantly slower rates of economic growth for 1995. The bright spot again was the Pacific Rim,
particularly South Korea and Taiwan, where significantly higher rates of growth are being posted.
The global economy is expected to recover in 1996, with a 2.6% gain in GDP. Significant recovery
in Latin America, Japan and Canada will offset stable to slight declines in other areas. By 1997,
global economic growth is projected to accelerate to 2.9%. )

Strong.economic growth in China, India, and Thailand ¢ontinues to underpin the outlook for global
economic gain. Significant recovery is expected in Brazil and Argentina, following the current
slowdown. Both countries are maintaining economic programs that support the outlook for recovery
and are continuing their efforts toward governmental reform. Mexico’s current financial and eco-
nomic problems have persisted longer than anticipated and have resulted’in a deep recession. Eco-
nomic and social programs announced in late October allowed the return of some stability to the fi- .
nancial sector and should provide the basis for a rebound in late 1995 and 1996. The EU and other -
Western Europe continue to move out.the recent recessionary mode. However; the pace of growth is - -
not forecast to improve until 1997. The US and Australia are now expected to undergo further near
term contraction, but an upturn is anticipated in 1997. Major risks to the global outlook for growth
remain the FSU and a select group of Central European and African countries. Several Latin Ameri-
' can countries could be added to the risk list if the expected 1 996 turnaround fails to materialize.. - -

Over the near term, inflation and unemployment do. not appear to pose major hazards for growth.-
Data for 1995 indicate a significant decline in the rate of increase in consumer prices. An annual rate -
of just over 10% for 1995 compares with almost 32% for the year prior. Prices should experience a
modest pick-up in 1996, due in part to higher prices for food and fiber. Global unemployment,
which-has held at 6.1 to 6.2% for the past two years, looks to temain in that range during 1996 and
1997.

The global economy appears poised to resume its upward trend into the latter years of the five-year
forecast. While current higher prices for grains and oilseeds may temper ongoing use in the short
run, SCI does not foresee any significant long-term impact on overall food consumption. Long-term -
uptrends suggesting increased protein and meat consumption will be bolstered by the general eco-
nomic outlook for growth. This growth, in turn, should increase consumer incomes and purchasing
power.

A

Area and Production Overview

Below normal Northern Hemisphere food and feed grain production during the 1995 crop season will
likely impact the global food outlook for the duration of the five-year forecast. The imminent stocks
drawdown all but assures a full production scenario for the next two years. Mere trend increases in
consumption will require this length of time to rejuvenate global reserve stocks. The agricultural
policies of major grain and oilseed producers are currently being revamped.along lines that would -
permit the world’s farmers greater flexibility in planting decisions. The price of this enhanced
flexibility appears to be an increased risk exposure, as more of the farmers’ returns will come from.
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the market rather than the government. One of the major provisions of the GATT/WTO accord im-
pacting agricultural producers is the reduction of direct government production subsidies.

The current higher level of prices for grains and oilseeds forms the major basis for the projected
strong recovery in 1996 world crop area. Global crop area is forecast to expand by 27 million hec-
tares to 841 million by 2000. However, 17 million of the projected 27 million hectare increase dur-
ing the forecast comes during the 1996 season as a result of expected recovery in wheat and coarse
grains. Barring a weather-related reduction, the return to trend yields should bring a significant re-
bound in production. The materialization of larger supplies in 1996 and the expectation for contin-
ued improvement in the supply situation in 1997 should help to moderate gains in grain area and al-
low for some shift back to oilseeds which are likely to feel some encroachment over the near term.

The long-term pace of global crop area expansion (0.7% annually) is moderately above the flatter
trend observed during the previous five-year interval, but reflects the impact of area restrictions im-
posed by the world’s limited supply of arable land. There is, however, room for a significant amount
of variation, as changes occur in the crop mix (resulting from the farmer’s response to production -
economics). In its last report (April 1995), SCI attributed the bulk of area growth to the continued " -
expansion of oilseeds in Brazil and Argentina.. Economic growth in India will continue to stxmulate
internal demand and encourage crop area expansion. US crop area will be influeniced by export de-
mand, by new farm policy legislation, and the economic ramifications ensuing from the significant
amount of rationing that must be done to manage the current season’s supply shortfall. These factors -
are anticipated to bring almost 6 million hectares back into US. production during the forecast inter- - -
val.

Other key forces impacting the global area outlook include:

* Modifications in the EU’s CAP program, as tight internal supplies and associated high prices
have led the EU to reduce the level of set-aside for program participation.

.o The outlook for China continues to key on the need to expand production to keep pace w1th de-
mand.

e Production in Central Europe recovered enough in 1995 to allow thé region to-move into thc role
of an exporter of grain much sooner than originally anticipated.

e Production and area in the FSU-15 remains severely handicapped by a reduced supply of inputs
and/ or poor economic conditions. While weather was the chief culprit in the steep decline in
1995 production, the lack of adequate supplies of fertilizer, seeds ,machinery, fuel and other in-"
puts all took a toll. The projected rebound in area and production in the FSU-15.is important to
the global Gutlook, as an improvement in economic conditions could quickly lead to rejuvenated
demand.

Current high prices for wheat and coarse grains likely: will encourage expansion of grain area at the -
expense of oilseed area for the next year or two. World area of rice is projected to-trend only mod-
estly higher, as improved yields allow production to keep pace with growing food demand. The pace -
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- of expansion for cotton is still expected to increase significantly given relatively high pnces Strong
world vegetable-oil demand underpins expected long-term growth for oilseeds.

Grain Overview

One major event, below normal production, will have significant bearing on the gram outlook for the
short and potentially the longer term.

The 1995 season marks the second consecutive occurrence of reduced wheat production. Compared
with SCI's April 1995 forecast, weather reduced US production is 9 million tonnes, (13% less). The
shortfall at the world level swelled to 45 million tonnes, 8% less than was expected in April 1995 as
production in non-US. areas fell short of expectations by a total of 36 million tonnes. ‘Although the
1995 world wheat crop of 526 million tonnes is significantly lower, consumption will not experience
an equivalent reduction. The world domestic use forecast of 540 million tonnes.is only 2% less than
that of the previous year. The 1995 total use is well below the 548 to 558 million tonnes consumed
annually in the past three years when supplies were not curtailed. Ending stocks of 99 million tonnes
reflects the tightest supply/use ratio in many years.

The wheat outlook for 1996 indicates a return to a production level of over 570 million tonnes. ‘The
. jump is a combination of a 3.6% increase.in area over the levels of the past two years and a 5.6% re-
covery in average yields. Projections for use in 1996 point to.a 2% expansion to 552 million tonnes.

This occurrence would allow stocks to rebuild to 121 million tonnes, a.more comfortable, yet still
historically small number. In the latter years of the forecast, SCI expects to see a continued moderate
expansion of wheat area. An accompanying uptrend in yields will boost production by almost 19%
'by 2000. With expansion in consumption trailing production by 6 to 12 million tonnes annually in

" the last four years of the forecast interval; buffer stocks would return to levels more commensurate
with stocks/use relationships of the past five years and certainly more comfortable in absolute terms.

- The wheat trade scenario in this report reflects a slightly higher annual level of shipments, primarily -
the result of reduced trade barriers and the GATT accord. The EU likely will hold to its minimum
allowable GATT level for subsidized shipments while limited internal use in the Ukraine is expected
to free additional wheat for export. :

The outlook-for rice indicates a relatively stable situation. The 1995 crop shortfall was primarily
concentrated in wheat and coarse grains (barley). Rice production, by contrast, held about even with
our April 1995 expectations and was only fractionally lower than the prior year. The l