










































































specified period as set by contract specification (Hill,
1983). The FAQ contract does not cover all factors
but only those that are least likely to change in transit,
such as appearance, odor, and moisture content.

A number of options for improving cleanliness of
U.S. export corn within the grades and standards
framework were examined. These included proposals
investigated by the Federal Grain Inspection Service
in recent years and competitors’ current practices.
The corn breakage issue is also addressed even
though it would not directly involve changes in the
standards for BCFM.

Separating the BCFM Factor Into BC and FM
Factors

In recent years there has been a call to separate the
BCFM factor into BC and FM factors. When the U.S.
grades and standards for corn were first created, there
was no need to separate broken corn from foreign ma-
terial. Because producers dried corn on the ear and

" harvested with corn pickers, very little breakage oc-
curred. The 1914 voluntary grades for corn contained
two separate factors for noncorn materials: (1) foreign
material, including "dirt, pieces of cob, other grains,
finely broken corn, etc.,” and (2) cracked corn, includ-
ing all broken kernels passing through a 16/64-mch
sieve except finely broken corn (Hill, 1990).!*

When the mandatory corn grades were promulgated in
1916, following the passage of the Grain Standards
Act, a 14/64-inch sieve was adopted because of wide-
spread dissatisfaction with the use of two sieves. In
1921, the USDA adopted a 12/64-inch sieve to meas-
ure BCFM, and this sieve size remains in use today
(Hill, 1990).

When farmers began using high-temperature drying
systems, the portion of broken corn in the BCFM
component increased. In contrast, coarse foreign mate-
rial (CFM), which is nongrain material (such as cobs
and stalks) that can be readily removed by mechanical
sieving, is a very small component--generally less
than 0.2 percent at any point in the market channel.

The argument for separating broken corn and foreign
material is based primarily on the fact that FM differs
dramatically in chemical composition and physical
properties from broken corn. Separating the BCFM
factor into BC and FM can take various forms with
different definitions and factor limits. Some believe
this alternative is aimed primarily at separating this
grade-determining factor into two components. Others
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favor this action in conjunction with the adoption of
lower grade limits for the factors (Hill, 1990).

Although FGIS grain inspectors record BC and FM
separately, foreign buyers do not see this information.
The export certificate shows BCFM as one number.
Separating the BCFM factor into two components
would allow buyers to differentiate between the BC
and FM components, which may be of interest to
some foreign buyers. Feed manufacturers do not like
FM in the corn they buy; however, they seem to toler-
ate current levels of BC if aflatoxin is not present.

Since the FM fraction of BCFM is usually a very
small component, separating the BCFM grade factor
may not be practical or justifiable. Nevertheless, there
is a certain degree of support for this option among
U.S. corn producers and handlers. According to a
three-State survey, about 30 percent of producers in
Towa, Illinois, and Indiana favored either changing or
removing BCFM as a grade-determining factor in
corn. This attitude may relate to the fact that a major-
ity of producers favored legislative initiative, such as
the Grain Quality Improvement Act of 1986, which
prohibits addition or recombination of FM to grain
once it is removed. Managers of interior elevators gen-
erally supported the separation of BCFM into the two
components (Hill and others, 1988). Many of them
felt that separating the BCFM into BC and FM would
not affect them in any significant way.

Separating BCFM into two grade-determining factors
will not, by itself, induce significant changes in man-
agement practices to lower BCFM. Cleaner corn in
the market channel would be generated only if the
separation of BC and FM includes a reduction in the
combined allowable limits. In addition, the separation
of BCFM into two factors would increase costs of seg-
regation in storage as well as inspection costs in the
domestic market, and might generate more discounts
for producers. The difficulty of separating the two us-
ing existing grain cleaners, plus problems in the
handling and storage of FM (particles smaller than
6/64-inch), would be major deterrents to marketing
BC and FM as separate commodities (Hill and others,
Aug. 1992). Thus, separating the BCFM grade factor
into two components without any change in grade lim-
its would generate additional costs with little benefit
and no improvement in corn cleanliness (Hill and oth-
ers, May 1991). Providing incentives to change
practices to prevent breakage would be a more effi-

YSFinely broken corn was defined as material passing through a
9/64-inch, round-hole sieve.
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cient and cost-effective means of improving corn
cleanliness than efforts to remove or reduce the level
of BCFM.

Lowering the Grade Limits for BCFM

As noted earlier, most alternatives for redefining the
BCFM factor will not induce significant changes in
cleaning practices or generate benefits from additional
cleaning unless the grade limits for the BCFM factor
are lowered concurrently. Thus, lowering the grade
limits for BCFM may potentially induce changes in
cleanliness practices more effectively than separating
the BCFM into the BC and FM components.

Under this option, the grade limits (that is, the maxi-
mum allowable levels) for the BCFM factor would be
lowered for each numerical grade. For example, the
grade limit for U.S. No. 2 corn could be set at less
than 3 percent while that for U.S. No. 3 could be set
at less than 4 percent. Corn prices for the new base
grade under this option would probably be higher than
those for the current base grade, but corn with a
BCFM level higher than this new, lower grade limit
would be subject to price discounts.

There are pros and cons for this option:
Pros:

e Lowering the grade limits for the BCFM factor
would probably induce additional corn cleaning be-
cause price discounts would begin at lower BCFM
levels.

e Additional incentives would be offered for cleaner
corn because corn prices for the new base grade un-
der this option would probably be higher.

Cons:

e The total net costs of additional cleaning to remove
1.5 percentage points of BCFM from export corn,
under the current market structure, would exceed
$49 million per year.

e Lowering the grade limits for BCFM is unwarranted
because foreign buyers can purchase cleaner corn
(but at higher prices) under the current U.S. grades
and standards by specifying U.S. No. 1 or No. 2 in
their contracts.
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e Lowering the BCFM grade limits may not improve
cleanliness of U.S. export corn if foreign buyers
shift their purchases to higher numerical grades.
This option does not force buyers to choose cleaner
corn, and it will not dictate market response (Hill,
Bender, and Beachy).

e This option may not resolve the dissatisfaction of
foreign buyers because the level of BCFM in U.S.
export corn when delivered would probably still ex-
ceed the BCFM limit for the grade they purchased.

e It would likely be more cost-effective to prevent
breakage from occurring than to remove BCFM af-
ter the breakage has occurred.

Minimal Receival Standards for Export Corn

Most competitors require minimum receival standards
for export corn delivered at either interior or export
points. In contrast, the United States does not require
minimal receival standards for export grain. Producers
can deliver almost any quality of corn in the market-
place. This U.S. system provides sellers with
flexibility; corn arriving at the export elevator is not
rejected if the BCFM level exceeds the grade limits.
Shipments from inland subterminals and river eleva-
tors are usually purchased on an origin-grades basis,
and country elevators usually let export elevators ap-
ply price discounts to corn with BCFM levels that
exceed the U.S. No. 2 grade limit. By setting mini-
mum receival standards for the BCFM level in corn
entering export ports, the cleanliness of U.S. export
corn may improve.

Minimal receival standards would reject corn not
meeting these standards when it arrives at export ele-
vators and return the corn to sellers for additional
cleaning. This option has been implemented in some
other exporting countries. In Argentina, corn not meet-
ing the standards for foreign material or moisture
content is rejected at the port. Similarly, corn not

‘meeting the Chinese standards for moisture content or

purity index is rejected when it arrives at the grain sta-
tion prior to reaching the export port.'® These
requirements along with their harvesting and drying
practices have maintained low BCFM levels in export
corn from these countries.

'The maximum allowable moisture is 18 percent in some prov-
inces and 14 percent in others. While there are no limits on broken
kernels, the purity index is based on the percentage of pure sound
kernels, free of defects, rather than on limits on the percentage of
cach individual defect in the sample.
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Setting minimal receival standards for corn cleanli-
ness in the United States may improve cleanliness,
although some breakage will still occur unless break-
age susceptibility is reduced. This option would not
improve the cleanliness of U.S. export corn, but it
might improve uniformity.

Regulating the cleanliness of corn moving to ports
would be considerably more costly in the United
States than in Argentina and China. Most corn in
these countries is delivered by truck or horse-drawn
carts from producers or by first handlers directly to
the port. In the United States, however, most corn is
sold by producers to local and subterminal elevators
first, and is then shipped to export elevators in rail-
cars, trucks, and barges. It would be very costly to
return corn to a distant seller for cleaning, and this
would increase the BCFM content even more. With
greater marketing intermediation in the United States,
testing and enforcement of minimal receival standards
would be much more difficult and disputes between
buyers and sellers would be common. This option
would be one of the most expensive alternatives. Test-
ing of corn would occur twice--once on arrival and
once prior to shipment. This option would increase
costs and discounts, substitute regulations for market
forces, but would not solve the breakage problem that
occurs when corn is handled at elevators.

Implementing this option would require testing corn
upon arrival at the export elevator. The U.S. Depart-
ment of Agriculture’s (USDA) Federal Grain
Inspection Service could perform these tests. How-
ever, this would double their workload and increase
administrative costs that are paid through user fees
collected from the grain industry. Farmers would even-
tually bear the cost through lower prices. If corn is
rejected, additional time would be required to contact
the seller. An appeal system to challenge the inspec-
tion results would also be required. Thus, regulating
incoming cleanliness of corn in the United States
would take more time, cost more, but would not solve
the underlying breakage problem.

Including Breakage Susceptibility as a
Nongrade Factor

It would be more cost-effective to prevent breakage
rather than remove BCFM after breakage has oc-
curred. Information on the breakage susceptibility of
U.S. corn would probably be more useful to buyers
than separate grading factors for the BC and FM com-
ponents based on particle size. Under this option,
breakage susceptibility would be included as a non-
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grade-determining factor. The level of breakage sus-
ceptibility would not affect the official grade, but it
would be measured and recorded on inspection certifi-
cates for export corn.

Measuring breakage susceptibility might encourage
the delivery of less breakable corn if market premi-
ums for corn with low breakage susceptibility existed.
It would allow buyers to more accurately project the
end-use values of corn in most end-uses, and could re-
duce the amount of dust in U.S. corn. Adoption of a
measurement method by first handlers would place
the responsibility for improving U.S. corn cleanliness
on the producers, who determine hybrid selection, har-
vesting practices, and drying practices. If the
marketplace offers sufficient incentives to deliver

corn with less breakage susceptibility, producers
would be induced to change harvesting and drying
practices to reduce breakage susceptibility. This op-
tion would also effectively address foreign buyers’
common complaints about receiving corn with BCFM
levels exceeding the maximum limit of the grade they
purchased.

This option has strong appeal, but it would not be vi-
able until certain difficulties are overcome. First, this
option requires support (financial or other types of in-
centives) for the development of equipment to
measure breakage susceptibility economically, rapidly,
and accurately on a commercial basis--a prerequisite
for segregating corn according to breakage susceptibil-
ity. Second, the marketplace would have to offer
sufficient incentives beyond the current level to in-
duce the commercialization of the measurement
technology. Third, while segregating low-breakage-
susceptibility corn throughout the marketing system
could help ensure that foreign buyers receive low-
BCFM corn from the United States, it would result in
segregation costs.'”

Continuing Research and Development
Activities To Improve Technologies for
Measuring Breakage Susceptibility

As noted above, including breakage susceptibility as a
nongrade-determining factor is probably the most ef-
fective option in addressing the corn breakage issue

if: (1) technologies for measuring breakage susceptibil-

1"Research currently underway in Iowa studies the specific costs
associated with segregating grain upon receipt at country elevators
and storing it separately. The cost per bushel of segregating and
storing grain according to intrinsic characteristics ranges from 1.4
cents to 6.9 cents per bushel (Wheat).
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ity become commercially available, and (2) adequate
incentives for delivering corn with low breakage sus-
ceptibility are offered in the marketplace.

Segregating U.S. export corn according to breakage
susceptibility throughout the marketing system would
require research to develop equipment to measure
breakage susceptibility rapidly, accurately, and eco-
nomically. Presently, a few breakage testers exist: (1)
the Wisconsin tester, a single impact tester; (2) the
Stein tester, a muitiple impact tester; and (3) the
Seedburo tester. The accuracy of these testers must
be improved before breakage-susceptibility testing
can be performed consistently and on a commercial
basis. For example, the Wisconsin tester generally in-
dicates a higher level of breakage susceptibility than
really exists. Until breakage susceptibility can be
tested and measured properly and commercially,
breakage susceptibility might be categorized into high,
medium, and low based on visual inspection for stress
cracks.

Incorporating Breakage Susceptibility as a
Criterion in Genetics Research and Hybrid
Corn Release

An inverse relationship often exists between yields
and intrinsic quality characteristics. Corn breeders gen-
erally seek to increase yields and disease resistance.
Quality characteristics, although important, may be ig-
nored because of the lack of market incentives. Yet,
the development and release of hybrid genotypes with
both reduced breakage susceptibility and acceptable
yield potential could be an effective option for reduc-
ing handling breakage in U.S. export corn.

The development of new hybrid genotypes is accom-
plished by selecting desired plant traits during both
inbred development and hybrid evaluation. State Agri-
cultural Experiment Stations and private seed
companies are the primary sources of funding corn
breeding programs. Most corn breeding is conducted
by private seed companies. Quality factors, such as
breakage susceptibility, have not received priority at-
tention in the hybrid selection process. Farmers
purchase corn hybrids because of enhanced yield, eco-
nomic traits, and disease resistance, and plant
breeding programs recognize this fact. Characteristics
such as kernel hardness and breakage susceptibility
would have to provide a market advantage for the
breakage issue to be effectively addressed.

The 1990 Grain Quality Incentive Act (Title XX) re-
quires that grain submitted for public testing be
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evaluated for selected specific agronomic performance
and intrinsic end-use characteristics. USDA is to dis-
seminate this information to plant breeders, producers,
and end-users. The Department is also required to peri-
odically conduct a survey of grain varieties produced
in the United States. Appropriate funding for these ac-
tivities as well as funding for the development and
release of varieties with low breakage susceptibility
could be beneficial in the long run.

Breeders and institutions exercise tremendous discre-
tion in developing and releasing new corn hybrids.
Genotypes with improved quality characteristics but
lower yield potential would not be popular and prob-
ably would not be released. The marketplace must
offer incentives to deliver corn with lower breakage
susceptibility. Otherwise, farmers will not demand
seed with the desired improvements, and plant breed-
ers will not focus on this area.

Conclusions

Cleaning all U.S. export corn beyond the current level
is not economically feasible because the costs of
cleaning at the lowest net-cost locations--inland subter-
minals and river elevators--would exceed the benefits
by $49 million per year.

The bulk of potential benefits from marketing cleaner
corn comes from domestic markets. The removal of
foreign material and fines would reduce mold growth
and insect infestation. Revenues from screening sales
to feeders and feed manufacturers would offset some
of the value of weight loss that occurs during the
cleaning process. Per-bushel domestic benefits from
cleaning were the highest at country elevators because
of larger revenues from sales of screenings and im-
proved storability if cleaning were applied to all corn
received.

Cleaning U.S. corn beyond the current level would
not result in any premiums for cleaner corn (or the
switch to purchases of better grade corn) beyond what
is currently being paid or any noticeable increase in
U.S. corn exports; however, it could help maintain
U.S. market shares. Seventy percent of U.S. corn ex-
ports to the major U.S. markets included in this study
were used for livestock and poultry feed. These uses
are not very quality-conscious with respect to BCFM.
Dry millers in these countries rely primarily on domes-
tic corn. Wet millers were more stringent in their
cleanliness requirements.

19



The best approach to improving cleanliness is to re-
duce breakage susceptibility in U.S. export corn by
carefully selecting certain drying systems and develop-
ing genotypes or hybrid varieties less prone to
breakage. Despite their preference for low-BCFM
corn, foreign buyers were not willing to pay a pre-
mium for cleaner U.S. corn. To them, the price
differential between U.S. No. 2 corn and U.S. No. 3
exceeded the benefits of receiving lower levels of
damaged kernels and BCFM.

The costs of additional cleaning exceeded benefits in
both domestic and international markets at all points
in the production-marketing system. Performing addi-
tional cleaning of U.S. export corn at both inland
subterminals and river elevators had the least net cost
because of a smaller cleaning volume than at the farm
or country elevators and a lower value of weight loss
than at export elevators. The net costs of cleaning av-
eraged 3.4 cents per bushel of corn cleaned at both of
these subterminals. In contrast, cleaning at export ele-
vators would cost 3.9 cents.

Unlike cleanliness patterns in U.S. wheat where dock-
age declines as wheat moves through the marketing
system, the level of BCFM in U.S. corn increases as
corn moves from the field toward export elevators.
Corn kernels are damaged and broken during harvest-
ing, drying, and handling. The level of BCFM at
harvest averages 1.54 percent, well below the 3-per-
cent limit for the U.S. No. 2 corn. Breakage of
kernels, however, generally exceeds the amount of
BCFM removed at each market point. At inspection
prior to being loaded onto vessels at the port, the
level of BCFM averaged 3.3 percent during 1989-91.
Additional cleaning of export corn to remove 1.5 per-
centage points of BCFM at subterminals would lower
the BCFM level to 1.8 percent as recorded on inspec-
tion certificates. Breakage during loading could
increase by 1.5 percentage points. The level of BCFM
in U.S. export corn would be even higher at foreign
ports because of breakage during unloading, which
may generate an additional 2-3 percentage points of
BCFM.

Corn price, instead of quality, was regarded as the
most important factor in importers’ purchase decision
in most importing countries included in the study. Of
all quality factors, BCFM, moisture, and aflatoxin
were the most important quality considerations for for-
eign buyers. BCFM was the paramount quality factor
in purchase decisions in four of the eight importing
countries (Japan, Russia, Spain, and South Korea) cov-
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ered by case studies. With the exception of Russia,
food and industrial processors are relatively more im-
portant users of imported corn in these countries.
Buyers in Egypt, Mexico, Spain, and Taiwan, while
indicating that price was the most important sourcing
factor, primarily purchased the U.S. No. 2 grade from
U.S. origins. This demonstrates the complicated rela-
tionship that exists between economic and quality
considerations.

Despite the preference for low-BCFM corn, cleaning
is not the solution to the corn cleanliness issue. Poli-
cies designed to enhance the cleanliness of U.S. corn
should focus on lowering breakage susceptibility.
That is the crux of the issue. If breakage susceptibility
is not reduced, breakage will continue to occur during
handling, loading, and unloading regardless of how
much BCFM is removed. Policy options to address
this issue include: (1) changing the U.S. grades and
standards for corn, (2) continuing research and devel-
opment to improve technologies for measuring
breakage susceptibility, and (3) incorporating break-
age susceptibility as a criterion in the development
and release of new hybrids.

Technologies to manage breakage and reduce break-
age susceptibility, such as low-temperature drying
systems, already exist in the marketplace. Producers
in the Midwest are already adopting low-temperature
dryers under existing market conditions. Greater adop-
tion, so that cleaner corn or corn with low-breakage
susceptibility could be delivered to buyers, would re-
quire greater economic incentives than exist in the
marketplace.
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generally increase trade in wheat for feeding.

Certain types of market conditions increase the
probability that large volumes of feed wheat will be
traded. These market conditions include: damaged
wheat in exporting countries that leads to heavy price
discounts; abundant total wheat supplies that drive
down export prices, often aggravated by fierce and sub-
sidized competition among exporters; and a combina-
tion of the first two conditions that lowers relative wheat
prices. World Feed Wheat Trade: A Market Analysis, a
recent report from USDA'’s Economic Research Service,
examines the key factors affecting feed wheat trade and
thus develops a framework for evaluating the neces-
sary conditions.

While the annual volume of feed wheat trade fluctu-
ates widely, it has been increasing since the mid-1980’s.
Although much wheat that is traded and fed is low qual-
ity, there is no standard definition of feed wheat; any
wheat can be used for feeding. Trade accounts for only

C ompetitive prices and abundant wheat supplies
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a small and irregular portion of world consumption of
wheat for feed, but feed wheat trade critically affects the
volume of total wheat and coarse grain trade.

The world market for feed wheat is relatively small,
with few countries importing wheat for feed, even in
years when relative prices are attractive. Policy impedi-
ments and other factors, such as the irregular availabil-
ity of low-priced wheat, restrict import demand. The
world market is undergoing some structural change be-
cause of reduced demand by the former Soviet Union
(FSU) and Eastern Europe, major importers in the past.
Because of reforms and economic changes, the live-
stock sectors in these countries are contracting, and
feeding of all grains is declining. In the short term, this
will further increase the dominance of South Korea,
which now has close to monopsony power in the world
market. Other countries could import more feed wheat,
but this would require more flexibility in imports or policy
changes.

To Order This Report...

The information presented here is excerpted
from World Feed Wheat Trade: A Market Analy-
sis, AIB-688, by Peter Riley, Sara Schwartz, and
Karen Ackerman. The cost is $7.50.

To order, dial 1-800-999-6779 (toll free in the
United States and Canada) and ask for the report
by title.

Please add 25 percent to foreign addresses (in-
cluding Canada). Charge to VISA or MasterCard.
Or send a check (made payable to ERS-NASS) to:

ERS-NASS
341 Victory Drive
Hemdon, VA 22070.
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practice is not economically feasible, according

to a new report by USDA’s Economic Research
Service. Costs of additional cleaning would outweigh
benefits by at least $8 million per year in the short run.
The best strategy of promoting cleanliness of U.S. ex-
port wheat is to target clean wheat for niche markets,
those that use wheat to meet very specific end-use de-
mands for high-quality food products.

Concern over the quality of grain exported from the
United States versus the quality of competitors’ grain
has increased in recent years. Some observers believe
that selling grain that contains higher levels of dockage
and foreign material than that of our competitors has re-
duced U.S. competitiveness in the world grain market.
(Dockage is all matter other than wheat, such as chaff,
stems, and stones. Foreign material is all matter other
than wheat after dockage is removed; it is the most diffi-
cult material to remove from wheat.) Advocates argue
that improving the cleanliness of U.S. grain will increase
market share or is necessary to maintain U.S. market
share at current levels. Critics argue that improving
cleanliness will increase marketing costs, reduce profits,
and diminish U.S. competitiveness.

In response to a request from Congress, the Eco-
nomic Research Service (ERS), in cooperation with re-
searchers at land-grant universities and the U.S. grain
industry, conducted a study on the costs and benefits of
cleaning U.S. grain. Costs and Benefits of Cleaning
U.S. Wheat presents an overview and implications of
this study and summarizes two other ERS reports pro-
duced in response to this study. The first, Economic Im-
plications of Cleaning Wheat in the United States,
focuses on the costs and domestic benefits of cleaning
wheat. The second, The Role of Quality in Wheat Im-
port Decisionmaking, focuses on importers’ preferences
with respect to cleanliness and other quality factors, and
assesses the benefits of cleaning export wheat for inter-
national markets.

C leaning all U.S. export wheat beyond current
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The wheat industry could gain $8 to $10 million in net
benefits if it targets wheat cleaning to the cleanliness-
conscious markets, which account for about 20 percent
of all U.S. wheat exports. These markets include ltaly,
Venezuela, Togo, Ghana, and possibly Japan and the
Philippines. The United States competes with Canada
and Australia for these markets. Targeted wheat
classes for cleaning are primarily dark northern spring
(DNS) and durum wheat exported from the Pacific and
Gulf ports.

While selling cleaner U.S. wheat in cleanliness-con-
scious markets may increase export prices or enhance
the U.S. competitive position, cleanliness is not the most
important factor affecting importers’ demand for wheat.
Price considerations, cleanliness, quality considerations,
and institutional factors all influence the selection of a
supply source in the world wheat market. Inthe many
low-income countries that account for a majority of world
wheat imports, wheat price, not quality, is the most im-
portant factor in the purchase decision.

To Order These Reports...

The information presented here is excerpted from
Costs and Benefits of Cleaning U.S. Wheat: Over-
view and Implications, AER-675, by William Lin and
Mack Leath. The cost is $9.00.

Two companion reports, Economic implications of
Cleaning Wheat in the United States, AER-669, by
Bengt T. Hyberg, Mark Ash, William Lin, Chin-zen Lin,
Lorna Aldrich, and David Pace, and The Role of Qual-
Ity in Wheat import Decisionmaking, AER-670, by
Stephanie A. Mercier, each cost $12.00.

To order, dial 1-800-999-6779 (toll free in the United
States and Canada) and ask for the report by title.

Please add 25 percent to foreign addresses (includ-
ing Canada). Charge to VISA or MasterCard. Or send
a check (made payable to ERS-NASS) to:

ERS-NASS
341 Victory Drive
Herndon, VA 22070.






