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Abstract

Interest is high in Argentina as an emerging economic power in the Americas. This
paper analyzes issues pertinent to the rel ative advantages and disadvantages between the
United States and Argentina for producing, transporting, processing, and marketing major
agricultural commodities in the context of distribution to significant global markets.
Designed as atool for agribusiness students and prospective investment and trade
partners, it provides a side-by-side analysis of magjor U.S. and Argentine agricultural
commodities. All facts and figures are in U.S. currency and common U.S. (avoirdupois)
weights and measures. Also from a comparative perspective, it defines the differencesin
technol ogi es between the countries and examinesin detail the marketing channels for

grains (corn, soybeans, wheat, and sunflower) and livestock (beef and pork).

Key words: agricultural commodities, agricultural markets, Argentina versus United
States, commercialization, comparative economic analysis, grains, livestock, marketing

channels, production technology



A COMPARATIVE MARKETING ANALYSIS OF MAJOR
AGRICULTURAL PRODUCTS
IN THE UNITED STATES AND ARGENTINA

Introduction

Interest is high in Argentina as an emerging economic power. The five dominant
countries in the Americas are the United States, Canada, Mexico, Brazil, and Argentina.
This paper analyzes issues pertinent to the relative advantages and disadvantages between
the United States and Argentinafor producing, transporting, processing, and marketing
major agricultural commoditiesin the context of distribution to significant global
markets. It is a companion piece to two other Midwest Agribusiness Trade Research and
Information Center (MATRIC) studies: The Economic, Financial, and Palitical
Environment in Argentina (Argentina Report 1) by Sanjeev Agarwal and A Comparative
Analysis of Agricultural Transportation and Logistics Systems in the United States and
Argentina (Argentina Report 3) by Thomas J. Goldsby.

This study provides a side-by-side analysis of mgjor U.S. and Argentine agricultural
commodities. All facts and figures are in U.S. currency and common U.S. (avoirdupois)
weights and measures. Also from a comparative perspective, it defines the differencesin
technol ogi es between the countries and examinesin detail the marketing channels for
grains (corn, soybeans, wheat, and sunflower) and livestock (beef and pork).

There are significant differences in the technologies used by grain and livestock
producers in the two countries. Farms in Argentina are more diversified than their
counterparts in the United States. Argentine farmers are much less reliant on fertilizers,
and they rely heavily on crop/pasture rotations. A typical farm will produce amix of at
least three crops and at least one type of pasture-raised beef. Beef production in
Argentinais based on direct grazing of pastures, as opposed to fattening in feedlots. Also,
Argentina has virtually no hog production.
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Four grain crops are compared in this study: corn, soybeans, wheat, and sunflower. A
much larger amount of corn is planted in the United States, and yields are greater, mainly
due to greater use of fertilizer. Total corn production has exhibited an upward trend in
both countries. Asis the case with corn, the soybean acreage in the United Statesis
considerably larger, with the United States averaging about four times the soybean acres
of Argentina. Yields tend to be slightly higher in the United States, but the yield
differential for soybeansin very small. The number of U.S. acres planted with wheat is
about five times the number of wheat acresin Argentina, and the United States also
exhibits consistently higher yields. Although there has been an upward trend in the total
whest production of both countriesin relative terms, Argentinais the clear leader in
increasing wheat production. Of the four crops analyzed, sunflower isthe only one for
which Argentina has both greater acreage and yields, and, therefore, greater output.

Beef and pork are the livestock commodities compared in this study. Cattle numbers
in the United States are about twice as large asin Argentina. On average, since 1990, the
total number of hogsin the United States has been more than 20 times the total number of
hogsin Argentina.

Comparing marketing channels for grains, Argentina’s transportation system is very
expensive relative to the United States, and the price of storage in Argentina is much
higher than in the United States. A natural advantage of Argentina for exporting crops is
that its ports are much closer to the major producing regions.

Comparing marketing channels for livestock, most of the beef produced by the
United States and Argentina is consumed domestically. Beef consumption actually
exceeds production in the United States, which implies that the United States is a net
importer of beef. Both the United States and Argentina are major beef exporters. The
United States is the world’s second largest exporter of beef, following Australia, whereas
Argentina ranks sixth in the beef export market.

Pork production is substantially (about 50 times) larger in the United States than in
Argentina. The United States is the world’s third largest producer of pork, following
Mainland China and the European Union. An important difference in pork consumption

between the United States and Argentina is that most pork is consumed as fresh meat in
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the United States, whereas most pork is consumed as processed products in Argentina.

Pork exports from both countries are highly concentrated. The main customer of the

United States is Japan, which purchased more than 40 percent of U.S. pork exports

between 1997 and 1998. During that same time period, Boliviaimported 86 percent of
Argentina’s pork exports. The sources of pork imported by the United States and
Argentina are highly concentrated, as well. For example, Canada accounted for almost 70
percent of the U.S. imports, and Denmark for an additional 20 percent during 1998-99.
Argentina’s major pork suppliers were neighboring countries, Brazil and Chile, with 62
percent and 17 percent, respectively, of the total pork imported by Argentina.

In this study, Section A highlights the differences in technologies between the two
countries and compares their grain (corn, soybeans, wheat, and sunflower) and livestock
(beef and pork) production. Section B compares marketing channels for corn, soybeans,
wheat, and sunflower, while Section C compares marketing channels for beef and pork.
Both Sections B and C cover U.S. and Argentine institutions facilitating commerce, price
discovery and commercialization costs, competition, and government intervention.

We trust that this marketing analysis will be a useful tool for agribusiness students

and prospective investment and trade partners.



SECTION A. AGRICULTURAL PRODUCTION

It isclear that there are significant differences between the absol ute magnitudes of
key farm indicators for the United States and Argentina. Some summary figures
corresponding to the farm sectors of the two countries are reported in Table A.1. The
number of farmersin the United States (2 million) isslightly greater than five times the
number of farmersin Argentina (0.38 million). Similarly, the total areafarmed in the
United States is noticeably greater than in Argentina. However, the difference in total
area farmed—942 million acres for the United States versus 441 million acres for
Argentina—is not nearly as large as the difference in the number of farmers. The obvious
implication is that the average farm size in Argentina (1,160 acres/farm) is considerably

greater than the average farm size in the United States (471 acres/farm).

Technology Differences
There are also fundamental differences in the technologies used to produce grains
and livestock in Argentina and the United States. They are as follows.

* Farms in Argentina are more diversified than their counterparts in the United
States (or, alternatively, U.S. farms are more specialized than in Argentina).
Argentine farmers rely heavily on crop/pasture rotations; a typical farm will
produce a mix of at least three crops (e.g., corn, soybeans, wheat, sunflower) and
at least one type of pasture-raised beef (e.g., cow-calf production, fat cattle
production).

* Argentine farmers are much less reliant on fertilizers than U.S. farmers.

» Beef production in Argentina is based on direct grazing of pastures, as opposed to
fattening animals in feedlots.

* Argentina has virtually no hog production. Further, the hog production systems
employed in Argentina are quite extensive and do not involve modern hog
production technologies.

The above differences are discussed in more detail in the following discussion.
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Diversification

The reasons that Argentine farmers are more prone to diversification are
technological aswell as economical. Technology isamajor driver of the differencesin
farm diversification, because the conditions for growing crops are much more
homogeneous throughout Argentina’s crop-producing region. Relative to the United
States, Argentina has a smaller area suitable for crop production, and it is highly
concentrated geographically. This fact is illustrated by the maps at the bottom of Figures
A.1 through A.4, which reveal a significant overlap among the areas devoted to the
production of corn, soybeans, wheat, and sunflower in Argentina. Such overlap contrasts
sharply with crop production in the United States, as shown in the top maps of Figures
A.1 through A.4.

Farm diversification in Argentina is driven legonomic forces, as well. In this
regard, there are at least three reasons for diversification. First, Argentine farmers have
historically relied on pastures to restore soil fertility, making pastures a crucial
component of the crop rotation scheme. To a certain extent, the popularity of soybeans
among Argentine farmers can be traced back to its capabilities to fix nitrogen in the soil,
thereby reducing the need for fertilization. The reason for resorting to crop/pasture
rotations to reduce fertilizer usage has been the historically high price of fertilizer relative
to grain prices in Argentina. For example, in 1990, the cost of one pound of diammonium
phosphate was 0.087 bushels of corn and 0.065 bushels of wheat in Argentina, compared
to only 0.046 bushels of corn and 0.028 bushels of wheat in the United States.

Another economic force behind farm diversification in Argentina is the lack of
safety-net government programs for farmers, coupled with the fact that net income from
any crop or animal production in isolation is much riskier in Argentina than in the United
States. For example, Figures A.5 and A.6 depict the coefficients of variation of yields and
prices for the United States and Argentina. For all four crops, the yields, as well as the
prices received by farmers, have been more volatile in Argentina than in the United
States. Further, the actual differential in price volatility is greater than that shown in
Figure A.6, because the U.S. figures include neither deficiency payments for corn and

wheat, nor government emergency assistance payments. Given the high risks involved in
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any single agricultural activity in isolation, Argentine farmers have pursued
diversification as an effective way to manage both production and price risks.
The third economic reason for diversification isthat it allows for amore efficient use
of machinery. Asaresult of diversification, the machinery costs imputable to any single
crop budget in Argentina are smaller than in the United States. Thisis true because farm
equipment is employed more uniformly throughout the year in Argentina, thereby greatly
enhancing its usage efficiency. Spreading overhead machinery costs over several
agricultural activities gives Argentine farmers a distinct competitive edge vis-a-vis U.S.

farmers.

Fertilizer Usage

Argentina’s lower reliance on fertilizers for crop production is evidenced by Table
A.2. According to this table, the area of corn fertilized in the United States is more than
double that of Argentina. Similarly, a much larger share of the wheat area is fertilized in
the United States compared to Argentina. For soybeans and sunflower the difference
would be even greater, as the area of such crops receiving fertilizer is virtually nil in
Argentina. In addition to fertilizing a much smaller share of the planted area, Argentine
farmers apply smaller amounts of fertilizer per acre. As discussed above, the low use of
fertilizer in Argentina has historically been explained by the high price of fertilizer
relative to the prices received by farmers for their produce.

From a productivity standpoint, the most obvious consequence of the low fertilizer
usage by Argentine farmers is significantly lower yields in Argentina relative to U.S.
yields for crops with high nutrient requirements, as reported in Table A.3. For example,
relative to U.S. yields, yields in Argentina have averaged 40 percent less for corn and 14
percent less for wheat over the last nine crop years.

Although fertilizer usage in Argentina lags far behind that of the United States, it is
important to note that there has been a very strong trend toward greater fertilizer usage in
Argentina in recent years. Annual fertilizer sales in Argentina jumped from 300 thousand
tons in 1991 to 1.65 million tons in 1996 (Figure A.7). However, despite this increase,

fertilizer usage in Argentina is much smaller than in the United States. Evidence in this
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regard is that the gap has not diminished between U.S. and Argentine yields for the crops
receiving most of this additional fertilizer. From 1991/92-1993/94 to 1997/98-1999/00,
Argentine yields increased by 19.4 bu/acre for corn and by 3.6 bu/acre for wheat (Table
A.4). Over the same period, U.S. yields increased by 18.3 bu/acre for corn and by 4.5

bu/acre for wheat.

Direct Beef Grazing

Unlike U.S. beef production, virtually all of Argentina’s beef production is based on
direct grazing. Beef cattle are fed supplementary rations based on grains in the last few
months of their fattening stage, but even during that period animals are allowed to graze
at large on pastures. This system of beef production is popular among Argentine
producers for various reasons. First, as pointed out earlier, pastures are an integral part of
crop rotations, used to substitute for fertilization. Hence, there are plenty of pastures
available for grazing in most Argentine farms. Second, direct grazing greatly reduces the
need for expensive investment in infrastructure compared to production based on
feedlots. The smaller investment requirements provide a very important economic
incentive for direct grazing, as financial markets for agriculture are much less developed
in Argentina, and farmers often face severe financial constraints. Third, weather is
considerably milder in the livestock producing regions of Argentina compared to many of
their U.S. counterparts. Consequently, in Argentina cattle can graze at large without need

for shelter.

Small Demand for Pork

Argentina produces almost no hogs. This might be considered somewhat surprising,
given the ample availability of feedgrains. However, this favorable factor to hog
production is outweighed by the significantly small domestic demand for pork. Annual
per capita consumption of pork amounts to only 13 pounds in Argentina, compared to
about 130 pounds of beef and about 45 pounds of poultry (Table A.5). The comparison
with the United States is striking, as annual U.S. per capita consumption of pork, beef,

and poultry is about 49 pounds, 64 pounds, and 63 pounds, respectively. Another reason
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for Argentina’s small hog output is that, unlike beef, hogs are relatively difficult to direct
graze on pastures. Hence, hog production does not fit as well as beef within the
production scheme of most Argentine farmers. Furthermore, hog production requires
large investments in dedicated facilities that cash-strapped Argentine farmers would find
difficult to finance.

From the previous discussion, it is clear that crop and beef production in Argentina
consists of a joint system of production. Therefore, output characteristics and costs of
production for Argentina are best interpreted in the context of such a system. For
example, consider the percentage changes in the number of acres harvested of corn,
soybeans, wheat, and sunflower—Argentina’s four major crops—in the United States and
Argentina, which are depicted in Figure A.8. A cursory look at this graph reveals that, on
an individual basis as well as in total, crop acreage fluctuates much more in Argentina
than in the United States. One reason for this is that, as pointed out earlier, the crop
producing-region in Argentina is much more concentrated geographically and, therefore,
more homogeneous than its U.S. counterpart. As a result, it is much easier for Argentine
farmers to switch from one crop to another, and between crops and beef production,
depending on the outlook for their respective markets. Another reason for Argentina’s
greater acreage volatility is that, in contrast to the United States, there are no government
programs that support agriculture and discourage crop substitution.

Unfortunately, the data requirements are too great to be able to perform a
system-level analysis of production costs for Argentina. With this caveat in mind, the
following subsections provide a comparative analysis of production and costs for
individual crops and beef production in Argentina vis-a-vis the United States. To
interpret the figures reported for the costs of production of different crops, it must be
noted that they assume representative production technologies used in the representative
producing regions of each country, corresponding to each particular crop. It must also be
noted that the production cost figures omit the cost of land. The reason for this omission

is twofold. First, it is assumed that land receives a residual return that depends on the

'Asan example, consider the U.S. corn program before passage of the FAIR Act, by which government
payments to an individual farmer were calculated using the farmer’s corn “base” acreage.
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relative profitability of the crops. Second, as mentioned earlier, farmland in Argentinais
typically used in crop-cattle rotations. Hence, afair accounting of the cost of land
involved in the production of a particular crop in Argentina should factor in the
proportion of the time that such a crop enters into the crop-cattle rotation. For

compl eteness, however, comparative figures pertaining to the cost of land are also

reported separately for each crop.

Corn Production

A striking contrast between corn production in the two countriesis that acreage is
about ten times greater in the United States than in Argentina (Table A.6). Corn yields
are also considerably greater in the United States, mainly due to the higher use of
fertilizer. Corn yieldsin the United States have averaged 127.2 bu/acre in the most recent
five crop years, compared to an average of only 79.9 bu/acre in Argentina. As aresult of
both larger acreage and greater yields, U.S. corn production is more than 15 times that of
Argentina. The sizeable magnitude of the total corn production differential between the
two countriesisillustrated in Figure A.9.

Total corn production has exhibited an upward trend in both countries. This positive
trend is the result of an upward trend in yields as well asin the total acreage devoted to
corn (Table A.6). For example, the area harvested in the United States increased from an
average of 67.9 million acres in 1991/92-1993/94 to 72.1 million acres in 1997/98—
1999/00. Over the same period, corn acreage in Argentina increased from 6.0 million
acres to 7.3 million acres.

Corn costs of production are summarized in Table A.7, both on a per acre basis and
on a per bushel basis. For Argentina, two budget costs are presented. The average
technology budget is representative of the traditional low-yield technology that uses no
fertilizer. The high technology budget corresponds to corn produced with fertilizer and
somewhat higher input levels, conducive to higher yields. In both cases, corn production
is assumed to occur in the typical corn-growing region of Argentina.

On a per acre basis, the total cost of producing corn in the United States ($197/acre)

is higher than the total Argentine cost, regardless of whether the technology used is
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average ($95/acre) or high ($161/acre). Most of the large difference in production costs

between the United States and the Argentine average technology can be traced to the use

of fertilizer in the United States, which adds $45/acre to the U.S. cost of production.

Other itemsthat are also important determinants of the higher U.S. production costs

relative to Argentina’s average technology are herbicides and harvest machinery, which
account for $22/acre and $19/acre of additional costs, respectively. Interestingly,
Argentina’s average technology per-acre costs are smaller for each of the inputs listed in
Table A.7.

On a per bushel basis, the cost of corn production in the United States ($1.51/bu) is
also higher than in Argentina. The high technology package enables Argentine farmers to
produce at $1.15/bu, which is $0.36/bu lower than U.S. costs. Production costs are
slightly higher using average as opposed to high technology ($1.19/bu versus $1.15/bu),
but still significantly lower than U.S. costs. It is apparent from the data reported in Table
A.7 that the items accounting for Argentina’s edge in the cost of producing corn are
fertilizer, herbicides, and insecticides.

Comparative figures pertaining to the cost of land are reported in the bottom two
rows of Table A.7. The value of an acre of representative farmland used for corn
production in the United States is about 40 percent higher than in Argentina ($2,280
versus $1,620, respectively). However, the rental rate in the United States ($127/acre) is
between two and three times the rental rate in Argentina ($41/acre for average technology
and $64/acre for high technology). The rental rate for average technology is smaller than
that for high technology because rental rates are negotiated on a crop share basis in
Argentina. Even though the crop share paid as rent is smaller for the high technology
package, it is still the case that it leads to a higher rental rate. On a per bushel basis, the
cost of renting land to produce corn in the United States ($0.98/bu) is about twice
Argentina’s cost ($0.51/bu for average technology and $0.45/bu for high technology).
Interestingly, the value of land per bushel produced in the United States ($17.54/bu) is
roughly halfway between the average and high technology values for Argentina
($20.25/bu and $11.27/bu, respectively).
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Soybean Production

Data on soybean production in the United States and Argentina are reported in Table
A.8. Asitisthe case for corn, the area planted with soybeans in the United Statesis
considerably larger than in Argentina. More specifically, in recent years the number of
acres planted with soybeans in the United States has averaged about four times the
soybean acreage in Argentina. Soybean yields also tend to be slightly higher in the
United States, but the yield differential for soybeansis very small. Due to both larger
acreage and higher yields, total production of soybeansin the United States is much
larger than that in Argentina.

The relative magnitudes of the amounts of soybeans produced by the two countries
can be better appreciated by means of Figure A.10. This graph shows that there has been
an upward trend in the production of soybeansin both countries. The United States
produced an average of 2,016 million bushels per year between 1991/92 and 1993/94,
versus 2,701 million bushels per year between 1997/98 and 1999/00. For Argentina, the
corresponding figures are 428 million bushels and 709 million bushels, respectively. For
both countries, the increase in total soybean output through the 1990s is the result of
more acres devoted to soybeans, as well as higher yields. More specifically, the annual
number of acres harvested in the United States (Argentina) increased from an average of
57.8 (11.9) million in 1991/92-1993/94, to an average of 70.8 (17.0) million in 1997/98—
1999/00. Similarly, soybean yields in the United States (Argentina) improved from an
average of 34.8 (35.9) bu/acre in 1991/92-1993/94, to an average of 38.2 (42.0) bu/acre
in 1997/98-1999/00.

Tables A.9 and A.10 provide a summary of the costs of producing soybeans in both
countries. For the United States, two different costs of production figures are reported,
depending on whether soybeans are planted using conventional tillage or no-till practices.
Conventional tillage has much higher costs of production due to pre-harvest machinery.
In contrast, no-till soybeans have substantially greater costs arising from seeds and
herbicides. These cost differentials tend to offset each other, yielding similar costs of
production for both practices. Costs of producing soybeans in the United States are about
$131/acre or $2.91/bu.
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Three aternative costs of soybean production in Argentina are reported in Table
A.10. The average technology involves atraditional production practice, with no
fertilization and relatively low yields (33 bu/acre). The high technology package consists
of no-till practices along with fertilization and more intensive usage of herbicides,
leading to higher yields (50 bu/acre). The second crop budget refers to soybeans planted
following whesat in the same year. The second crop budget is presented because soybeans
as asecond crop immediately following the wheat harvest are a very popular crop
combination in Argentina. Approximately 25 percent of the total area devoted to
soybeans in Argentina consists of soybeans as a second crop.

On a per acre basis, the costs of producing soybeans in Argentina range between
$69.95/acre (second crop) and $96/acre (high technology). The costs of producing
soybeans in Argentina are substantially lower, regardless of the production practice
considered for each country in making the comparison. The items that confer the
competitive edge to Argentina are fertilizer costs (between $0/acre and $5.83/acre in
Argentina, versus $25.25/acre in the United States) and herbicide costs (between
$7.94/acre and $16.67/acre in Argentina, versus $30/acre to $35/acre in the United
States). In contrast, insecticide costs are higher in Argentina (between $2.83/acre and
$6.23/acre, versus $0/acre in the United States).

Due to the higher U.S. soybean yields, the cost differentials with Argentina’s average
technology and second crop are attenuated when considered on a per bushel basis.
However, it is still the case that even for these low-yield technologies Argentina has a
cost advantage. In Argentina, soybeans as the only crop can be produced at costs of
$1.92/bu to $2.39/bu using low technology and high technology, respectively. As a
second crop, Argentine soybeans can be produced at a cost of $2.50/bu. By comparison,
soybean production in the United States requires about $2.91/bu of inputs.

The value of land used for soybean production is higher in the United States than in
Argentina ($2,200/acre versus $1,620/acre, respectively). But the per acre cost of renting
land for soybean production is much higher in the United States, in particular when
compared against renting land for soybeans as a second crop in Argentina. The rental cost

of land for soybean production is $125/acre in the United States, versus either $42/acre to
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$53/acre (soybeans as a single crop) or $26/acre (soybeans as a second crop) in
Argentina. The rental cost differential on a per bushel basisis also clearly favorable to
soybean production in Argentina.

An important innovation in both the United States and Argentinais the introduction
of Roundup Ready® soybeans. Roundup Ready® soybeans are resistant to glyphosate, a
relatively inexpensive biocide. To use this technology farmers must pay for the seed,
agree not to save seed, and purchase patent-protected Roundup® herbicide. Farmers may
also receive a lower price for their crops, if genetically modified soybeans sell at a
discount. In return, however, farmers gain simple and effective weed control at lower
cost. Crop quality may be enhanced if foreign matter and weed seeds are reduced. In
addition, the time and equipment required for weed control may be reduced, thereby
permitting an operator to farm more land. Argentine farmers are likely to benefit more
from the use of Roundup Ready® soybeans than U.S. farmers—at least in the near
future—because the price of glyphosate is much lower in Argentina ($16/gallon) than in
the United States ($56/gallon). The most likely explanation for the significant price
differential for glyphosate is that Monsanto’s patent expired a few years ago in
Argentina. In the United States, Monsanto’s patent will expire in the year 2000, which

may allow prices to fall soon there.

Wheat Production

The number of acres planted with wheat in the United States is about five times the
number of acres planted in Argentina. Table A.11 contains wheat production data
pertaining to the United States and Argentina. The United States also exhibits
consistently higher wheat yields than Argentina; over the last nine years, yields have
averaged 38.5 bu/acre in the United States and 33.3 bu/acre in Argentina. Due to the
larger area planted and the greater yields, total U.S. wheat production is over five times
greater than Argentina’s. Figure A.11 provides a clear illustration of the size of the wheat
production differential between the two countries.

Although there has been an upward trend in total wheat production of both countries,

in relative terms such a trend is much stronger in Argentina. Wheat output in Argentina
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increased from an annual average of 359.8 million bushels in 1991/92-1993/94, to 493.6
million bushels in 1997/98—-1999/00, whereas the analogous figures for the United States
are 2,281.1 million bushels and 2,445.6 million bushels, respectively. The upward trend
observed in Argentine output stems from upward trends in both acreage and yields. In
Argentina, the annual wheat area harvested (yield) increased from an average of 11.2
million acres (32.5 bu/acre) in 1991/92-1993/94, to an average of 13.7 million acres
(35.9 bu/acre) in 1997/98-1999/00. The corresponding U.S. figures indicate that average
yields improved from 37.3 bu/acre to 41.8 bu/acre between 1991/92-1993/94 and
1997/98-1999/00, but that the average wheat area harvested actually decreased from 61.8
million acres per year to 58.6 million acres per year over the same period.

Costs of production for wheat are itemized in Table A.12. Budgets for two
alternative systems of production are reported for Argentina: average technology and
high technology. The average technology budget represents traditional production with
low levels of fertilizer and no insecticides or fungicides. The high technology budget
involves much higher levels of fertilization and the use of insecticides and fungicides. As
pointed out earlier, average wheat yields are higher for the United States than for
Argentina (38.5 bu/acre versus 33.3 bu/acre, respectively, over the last nine years).
However, such country-level differential is not reflected in the per bushel costs reported
in Table A.12. The reason for this discrepancy is that the latter are estimates for
representative producing regions in the two countries (as opposed to country averages).

On a per acre basis, U.S. costs of production ($96.51/acre) are about 40 percent
higher than for Argentina’s average technology ($68.24/acre), but about 9 percent lower
than for Argentina’s high technology ($111.19/acre). The per-acre cost advantage of
Argentina’s average technology stems mostly from machinery costs ($43.67/acre in
Argentina versus $67.49/acre in the United States). Given that the yields assumed for the
United States and for Argentina’s average technology are virtually the same (37 bu/acre
and 38 bu/acre, respectively), the relative magnitudes of the per-bushel costs are almost
the same as the relative magnitudes of the per-acre costs.

Interestingly, Argentina’s cost of production per bushel of wheat is quite similar

irrespective of whether the technology employed is average ($1.80/bu) or high
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(%$1.85/bu). In either case, Argentinais able to produce a bushel of wheat at about a 30
percent lower cost than the United States. The most significant difference in costsis due
to machinery, which accounts for $1.82/bu in the United States and is only $1.04/bu to
$1.15/bu for Argentina’s average technology and high technology, respectively.
Farmland rental rates to produce wheat in the representative regions are somewhat
higher in the United States. Rental rates in the United States amount to $36.00/acre,
compared to $34.80/acre and $27.11/acre for Argentina’s high technology and average
technology, respectively. The value of land used to produce wheat in Argentina
($526.10/acre) is almost 20 percent less than in the United States ($650/acre). If added to
the budget, rental rates add a significantly larger extra cost—between $0.26/bu and
$0.39/bu—to the production of a bushel of wheat in the United States ($0.97/bu) relative
to Argentina ($0.71/bu for average technology and $0.58/bu for high technology).
Similarly, the value of land per bushel of wheat produced in the United States
($17.57/bu) is much higher than in Argentina ($13.84/bu for average technology and
$8.77/bu for high technology).

Sunflower Production

Of the four major crops being analyzed, sunflower is the only one for which
Argentina has both greater acreage and yields, and, therefore, greater output than the
United States. The area devoted to sunflower in Argentina has been about three times
larger than in the United States throughout the last decade (Table A.13). It is worth
noting that, in relative terms, sunflower is the crop for which the area has fluctuated the
most in both countries (see Figure A.8). Albeit volatile, on average, the yields in
Argentina (15.5 cwt/acre) have been about 17 percent higher than in the United States
(13.2 cwt/acre). Due to the larger area planted and the higher yields, Argentina’s
sunflower production has been almost four times greater than that of the United States.
Figure A.12 provides a pictorial representation of the relative production of sunflower in
both countries.

Total sunflower output displayed a strong positive trend over the last decade. In the

United States (Argentina), annual average output increased from 2.3 (7.9) billion pounds
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in 1991/92-1993/94 to 3.4 (13.7) billion pounds in 1997/98-1999/00. The upward trend
in output followed from increased acreage as well as higher yields in both countries. In
the United States, annual average acreage increased from 1.9 million acres in 1991/92—
1993/94 to 2.4 million acres in 1997/98-1999/00, whereas in Argentina the
corresponding figures are 5.9 million acres and 8.7 million acres, respectively. Similarly,
average U.S. (Argentine) sunflower yields increased from 12.7 (13.6) cwt/acre to 14.6
(15.8) cwt/acre between 1991/92-1993/94 and 1997/98-1999/00.

Costs of production for sunflower are reported in Table A.14. Again, two alternative
crop budgets are displayed for Argentina; namely, one representing the traditional
technology without fertilization (average technology) and another one with fertilization
(high technology). The per-acre cost of producing sunflower in the United States
($90.90/acre) is almost the same as with Argentina’s high technology ($90.46/acre), but
substantially higher than with Argentina’s average technology ($65.85/acre). The most
noticeable differences between the two countries are Argentina’s higher costs for
herbicides ($10.32/acre in Argentina versus $6.54/acre in the United States), but lower
costs for seed (between $6.39/acre and $7.98/acre in Argentina, compared to $14.72/acre
in the United States) and for harvest machinery (from $18.63/acre to $25.87/acre in
Argentina versus $28.35/acre in the United States).

Despite the differences in the respective production systems for the two Argentine
technologies analyzed, the respective costs per hundredweight of sunflower produced are
remarkably similar ($4.09/cwt for average technology and $4.06/cwt for high
technology). As a result of Argentina’s higher yields, its production cost per
hundredweight of sunflower is more than a third smaller than the U.S. production cost
($6.36/cwt). Overall, Argentina’s major advantage stems from lower harvest machinery
cost ($0.82/cwt of cost differential). Other clear sources of cost advantage for Argentina
are seed (between $0.74/cwt and $0.53/cwt of cost differential), and pre-harvest
machinery (between $0.29/cwt and $0.39/cwt of cost differential).

The per-acre rental rate for planting sunflower in the United States ($46.20/acre) is
almost the same as for Argentina’s high technology ($44.55/acre), but about 25 percent

higher than for Argentina’s average technology ($36.45/acre). However, the value per
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acre of land used to produce sunflower in the United States ($565/acre) is about ten
percent lower than in Argentina ($627.75).

Given the higher yieldsin Argentina, the cost of land rental per hundredweight of
sunflower in the United States ($3.23/cwt) is between 43 percent ($2.26/cwt for average
technology) and 62 percent ($2.00/cwt for high technology) more expensive than in
Argentina. Similarly, Argentina’s higher yields cause its land values per hundredweight
of sunflower produced ($38.99/cwt for average technology and $28.15/cwt for high
technology) to be less expensive than in the United States ($39.51/cwt).

Cattle Production

Some of the key statistics regarding cattle production in the United States and
Argentina are displayed in Table A.15. Cattle numbers in the United Sates are about
twice as large as in Argentina. Further, the extraction rate in the United States
(approximately one-third of inventory) is significantly higher than in Argentina (about
one-fourth of inventory). As a consequence, cattle production in the U.S.—as measured
by cattle slaughtered—is almost three times as high as in Argentina.

The noticeable contrast between the United States and Argentine extraction rates
reported in Table A.15 is largely due to the differences in the systems of beef production
employed in the two countries. As mentioned earlier, most (over 97 percent) of
Argentina’s beef is produced from cattle that are grazed on pastures, in a joint system of
production that involves crop rotations. Since fattening via grazing takes considerably
longer than fattening via feedlots, the extraction rates in grazing systems are
characteristically smaller relative to production based on feedlots.

Five regions can be clearly identified for the purpose of analyzing the location of
cattle production in Argentind.& Integracion de la Ganaderia Argentin&uch regions
areoutlined in Figure A.13. A comparison of Figure A.13 with Figures A.1 through A .4
reveals that cattle Region | overlaps almost entirely with the major crop-producing
regions. Coincidentally, Region | is also the major cattle-producing area. Region |
accounts for approximately 62 percent of Argentina’s total cattle numbers and 80 percent

of Argentina’s total cattle slaughter. Argentina’s second major cattle-producing area is
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Region 11, with about 23 percent of the total inventory. However, less than 10 percent of
the total cattle slaughter in Argentina occurs in Region Il. The main reason for the
discrepancies between inventory and slaughter across regionsis that Region | specializes
in fattening and Region 11 in cow-calf operations. As aresult, there are major movements
of feeder cattle from Region | to Region I1. Cattle production systems differ across
Regions 111 through V, but their relevance is limited because together they only account
for 15 percent of the cattle inventory and 12 percent of the slaughter.

In the United States, cattle production aso tends to be concentrated geographically
(see Figure A.13). The states with the largest cattle numbers are, in decreasing order,
Texas, Nebraska, Kansas, and Oklahoma (Agricultural Statistics). These four states
account for one-third of the U.S. cattle numbers, and for one-half of the U.S. number of
steers. In terms of production, the most important states in decreasing order are Texas,
Nebraska, Kansas, Colorado, and Oklahoma. These five states also receive the largest
inflows of feeder cattle, and atogether produce about 45 percent of the U.S. beef output.

Compared to Argentina, the location of cattle production in the United States
overlaps much less with th