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PREFACE 

On April 23, 1991, at the request of the U.S. Trade Representative, and in accordance with 
section 332(g) of the Tariff Act of 1930 (19 U.S.C. 1332(g)), the U.S. International Trade · 
Commission instituted investigation No. 332-310, Alfalfa Products: Conditions of Competition 
Between the U.S. and Canadian Industries, for the purpose of providing the following 
information: 

1. A description of the U.S. and Canadian dehydrated and sun-cured alfalfa products 
industries, including patterns of production, processing, and consumption sfoce 1981; 

2. A description of the current conditions of trade in dehydrated and sun-cured alfalfa 
products between the United States, Canada, and the rest of the world, especially the 
Pacific Rim countries, and any recent changes in such conditions, including 
information on prices, exchange rates, transportation costs, and marketing practices (to 
the extent such practices have measurable effects); 

3. A description of the purpose, nature, and use of Federal, State, or Provincial 
,1Government (either U.S. or Canadian) programs and policies to assist alfalfa products, 
producers; and processors. Examples of such programs include programs that reduce 
fixed costs, programs that enhance revenues, and transportation assistance programs. 
When examining Canadian programs and policies, special attention should be given 
to: 

(a) Programs affecting transportation costs, including the Western Grain 
Transportation Act; 

(b) Government-funded assistance for conversion of processing facilities, 
including the Western Economic Diversification Act; 

(c) Tax· rebates available to Canadian exporters of alfalfa products; 

(d) Government-subsidized loans to Canadian alfalfa growers, processors, or 
exporters; and 

(e) Other production, processing, transportation, and export assistance offered by 
Canada's national or Provincial Governments. 

(4) An analysis of the competitive factors in the U.S. and Canadian industries, 
including a comparison by market regions wherever obtainable, of prices and 
production costs. 

The USTR 's request, reproduced in appendix A, asked that the Commission provide a final 
report of the results of its investigation not later than December 31, 1991. 

Notice of the investigation was posted at the Office of the Secretary, U.S. International 
Trade Commission, Washington, DC, and published in the Federal Register of May 1, 1991 
(91 F.R. 20021). 

There was no public hearing on- the investigation, although the Commission invited 
interested persons to submit written statements concerning the investigation. 
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. Table A 

EXECUTIVE SUMMARY 

In 1990, the United S~tes exporteq over 100:000 million metric tons of alfalfa products to 
markets in Pacific Rim countries, while Canada ·exported over 500,000 metric tons (table A). 
Alfalfa products, which include baled hay, alfalfa cubes, and alfalfa pellets and are used for 
animal feed, constitut~ only a portion of U.S. agricultural exports. However, the expanding 
ml;lfkets in the Pacific. Rim have · provided significant trade opportunities for firms in the 
Western Uni_ted States . and Canada. The _com~ined value of U.S. and Canadian exports 
exceeded $250 million .in 1990 .. · · · · 

· The prlncipal results of this· investigation regarding the competitive factors in the U.S. and 
Canadian alfalfa products industries, ~cularly . the. way in which these factors affect 
competition in overseas markets, are as follows: . . 

• The U.S. and. Canadian processed alfalfa products industries rely extensively on export 
markets in Japan. · 

About 95 percent of the V.S. output of alfalfa cubes·and virtually all of the U.S. output of 
compresSed bales . are. exported. · The Canadian industry is also highly export-oriented. Ii1 
1990, Canada exported about 83. percent of its production of alfalfa pellets and cubes. Alfalfa 
pellets produced in the _United States are an exception, with just 2 percent of U.S. output 
exported. · · · 

Profile of U.S'. and Canadian. alfalfa proo~cts Industries 

1986 .1987 1988 1989 

United States 
1990 

Harvested acreage in alfalfa (1,000 acres) ...... . 
Production: · ·. · · 

Hay (1,000 metric tons) ................. . 
Pellets (1,000 metric tons) 1 •••••••• ·,, •••••• 
Cubes (1,000 metric tons) ............... . 
Double-compressed bales (1,000 metric tons) . 

Exports: . 

26,911 

83,340 
747 
530 

76 

25,435 

76,409 
681 
520 
106 

26,750 

62,873 
526 
555 
180 

25,944 

70,190 
512 
525 
173 

25,401 

75,801 
496 
588 
205 

. Pellets (1,000 metric tons) •. '. •.. ·: ...•..•.. 
Cubes (1,000 metric tons) .....•.. , •..•... 
Double-cOmpressed bales (1,000 metric tons) _'. . 

138 
530 

76 

Canada · 
HapfVl:isted acreage in alfalfa2 (1,000 acres) . . . . . . 13,435 

roduction3: · · . . · . . . 

gehydrated pellets (1,000 metric tons) ; ..... . 
un-cured pellets (1,000 metric tons) ....... . 

Cubes (1,000 metric tons) .... ; ....••..... 

E 
Doubfe:-eompressed bales (1,000 metric tons) . 

40 
520 

. 106 

14,217 

346 
. 52 
121 

(4) 

2 
555 
180 

14,673. 

316 
119 
169 

(4) 
xrerts: . . . '" 
C ellets (1,000 metric tons) ..•...•... •·. . . . . . 323 312 377 

D
ubas (1,000 metric tons) ........... •..... 40 45 105 

_ ouble-compressed bales (1,000 metric tons) . (4) (4) (4) 

! Crop year. · · · · · . 

13 
525 
173 

14,637 

347 
100 
238 

(4) . 

430 
155 

(4) 

11 
560 
202 

,J4,767 

333 
124 
169 
10 

392 
153 
10 

3 Includes all hay; 50 percent is estimated to bl) alfalfa according to Agriculture Canada. 
from Cdr?p year. Ratio~ of exports to production in 1990 shown for Canada elsewhere in this report are calculated 

4 a Justed production numbers. . . . 
Included with cubes. _Baled alfalfa believed fo be regligible. . . . 

~~~rc~s; U.S. DeBartment of Commerce, U.S .. Department of Agriculture, Alberta Agricul!Lire, Japan Tariff 
oe1at1on, and SITC staff estimate~. . · . 
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Japan is the major tnarket for U.S. and eafladian alfalfa product exports. The United 
States is the leading supplier of alfalfa cubes and double-compressed bales to Japan, while 
Canada is the main somee for alfalfa pellets. In 1990, Japan imported 298,000 metric tons of 
alfalfa pellets, nearly all from Canii.da; 713,000 metric tons of alfalfa cubes, more than 
three-fourths from the United States; and 202,000 metric tons of baled alfalfa hay, nearly all 
from the United States. 

Canadian exports of alfalfa pellets almost tripled in quantity between 1981 and 1990, while 
U.S. exports of pellets declined to negligible levels by 1990. U.S. exports of alfalfa cubes 
however, more than doubled during the period. Canadian. exports of alfalfa cubes also gre~ 
rapidly, but they are only about one-fourth the volume of U.S. exports of cubes. U.S. exports 
of alfalfa hay in double-compressed bales increased rapidly between 1985 and 1990, while 
Canadian exports of baled hay are reportedly negligible. 

• Competitiveness is assessed in this report by examining market s/t(lres in Japan, the 
most significant export market for U.S. and Canadian alfalfa products. By this 
measure, the U.S. industry has become less competitive during the 1981-90 period. 
An economic model suggests that Canadian rail transportation benefits .account for 
part of this loss in competitiveness. 

The U.S. share of the Japanese market for all alfalfa products combined decreased from 
about 70 percent in 1981 to about 62 percent in 1990, while the Canadian share increased 
from about 23 percent in 1981 to about 37 percent in 1990. The situation varied by individual 
product types. The United States lost nearly all of its Japanese market for alfalfa pellets to 
Canada between 1981 and 1990. Canada now holds 99 percent of the Japanese pellet market. 
Although U.S. market share in cubes fell from 95 percent in 1981 to 78 percent in 1990, the 
United States maintained the dominant share of the Japanese market for cubes and b"led hay. 

An economic model was constructed to assess the effects of the Canadian Western Grain 
Transportation Act (WGTA) on trade and production in alfalfa products. Under the WGTA, 
Canadian shippers receive reduced rail transportation rates. Results from the model suggest 
that the shares of the Japanese market held by the respective industries would be different if 
the WGTA were removed. Without the WGTA, U.S. market share in pellets is estimated to be 
17 percent, rather than the current level of less than 1 percent, For cubes, U.S. market share 
is estimated to be 85 percent, rather than 82 percent, according to results of the model. 

• Export prices of U.S. alfalfa products were consistently higher than prices for 
Canadian exporis of similar product types. 

U.S. export prices were consistently higher than Canadian prices, according to data from 
questionnaires submitted by U.S. and Canadian finns. Official Japanese import data also 
indicate that U.S. alfalfa products are higher valued than Canadian products in the Japanese 
market. 

Transportation costs, which affect values at the point of export and the Japanese entry port, 
account for part of the difference in U.S. and Canadian export prices. The prices of alfalfa 
products are very sensitive to transportation costs. The price differential between locations 
therefore represents, in a sense, the cost of transporting the commodity. Quality may account 
for part of the price difference as well, particularly for alfalfa cubes. 

• Transportation costs account for up to 35 percent of the value of alfalfa products 
landed in Japan, depending on modes of shipment used. The Canadian industry has 
an advantage over the U.S. industry in total transportation costs, resulting from lower 
cost rail freight for inland transportation and use of bulk shipping for ocean freight. 

Inland transportation costs for alfalfa pellets and cubes are lower in Capada than in the 
United States because of .reduced rail transportation rates provided under the WGTA. The 
WGTA benefit amounts to $19.41 (U.S.) per metric ton of alfalfa product shipped. Virtually 
all of the Canadian export shipments are shipped to export ports by rail; most of the U.S. 
shipments are by truck. The costs for shipping by truck in the United States are about 4 cents 
per ton-mile, which is about the same as the rail rate in Canada without the WGTA benefit. 

Canadian shippers of alfalfa products utilize bulk shipping methods more often than U.S. 
shippers, which reduces the ocean freight component of transportation costs. Virtually all 
Canadian export shipments of alfalfa pellets and about one-half to two-thirds of Canadian 
shipments of alfalfa cubes are shipped in bulk, while nearly all of the U.S. exports are shipped 
in containers. About 56 percent of the total transportation cost advantage for Canada is a 
result of using bulk ocean freight. 



• While the Japanese market for. alfalfa products grew during the 1980s, prices of 
substitute products and currency exchange,rates.-ma'y have ajfecte4·1otal consumption. 

I •, , ,; • • l • ' ' ( ~ ' ' , ' ~ • ' • 

The u>tal Japanese market for imported alfalf~ ~rod~cts more· thari dp'u,bl~ between 1981 
and 1990: The largest increase was for imported alfalfa cubes. Increases in the price paid in 
Japan for alfalfa products compared with other feeds may .have . dampened· consumption of 
alfalfa. The price paid in Japan for baled alfalfa lu\y rose faster. than ~e prices for other types 
of imported hay and forages. , Other f&d .lngredients may have :suppl~te<f some con~umption 

·of alfalfa· pellets based on price c91:iipe:tftioq"··. Alfalfa· pellet prices in 'Japai:i have been 
~ncteas,ing in recent years,' while the'.' pric~~ of :.th~ ~ubstitutes' have. \Jeen stabl((. . . , '.' 

' • I . •' 1' I ;; • ~. > ' t• ' ( 'l ', > ,.,i'' • • 1, ' : ' rt ; ;, . ' • '. : ' ~ ," •' 

·The market for alfalfa .exported from ·the' United States and Canada has been affected by 
currency exchange rates. The strong yen during the mid-1980s reduc¢. the prices paid by 
Japanese farmers for imported feeds. During i986'90,. the,U.S; dollar dep~iated with respect 
to the Canadii,Ut dollar:by 20.9· percerit'in 'norninal,tenns and u;7 ~rceqt in rei.tlJenns; .. The 
changes in the exchange rates indieate that .u~s. iµfalfa·exporters gained. a 'competjt,ive edge 

· against Canadian alfalfa suppliers' in. ':A~i&n 111arlce~:during· 1986~99:: ~ . · .. , . ·-., .. · '· ... ,,: ,., 
1 , , ; ',; • / ' • ~ • ;. • •• • , • •' . I ~. !.: •.i .>: ' . 

• . Total processed <J./falfa productidn increased in' both ·the United States and· Canada 
during 1981·90, althOugh the trends in production of individual product

1
types varied 

between the two industries. The dehydrated <J.lf~lfa p,rpdµcts, Jndustrils' in. ·t/:.e .l)_nited 
States and Canada in particular hav'e .. 'showt;i opposi~e tr¢nds, with the_ .U.S.~ ind~try 

. , . contracting while ·the C4n.adian · in(iustry . grew. , .. 1 ·· · • ';· : • , .: 

• • • •• • •• ; • • ' • ~ ':. • ,{. .; • ·~-. ' ::, > '' •. •• :_{~··· •• ,- '"', • 'i :
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U.S. production of alfalfa pellets declitled by ~ore th.an ·50 percenfdurih&.ili.e 1980s,,from 
l.l million metric tons in cfop yeard'981/8'2 to 512,000 metric tons in 1988/89 (the latest year 
available). The-decline in U.S. production occlirred mainly in dehydrated alfalfa pellets, while 
shipments for sun-cured alfalfa products increased. Canadian production of alfalfa pellets 
increased by about 73 percent, from 264,000 metric tons in crop year 1981/82 to 457,000 
metric ·tons in 1990/91. About two-thirds of Canadian pellet production was dehydrated in 
these years. 

Alfalfa cubes and double-compressed bales are produced primarily for export in both the 
United States and Canada. The growing export market in Japan has driven production 
increases in these products in both countries. U.S. production of cubes increased from 
approximately 220,000 metric tons in 1981 to approximately 588,000 metric tons ii) 1990. 
Canaaian production of cubes increased from 43,000 metric tons in 1981/82 to 169,000 metric 
toi}s in 1990/91. U.S. production of double-compressed alfalfa increased from roughly 22,000 
metric tons in 1981 to more than 200,000 metric tons in 1990. Canadian production of 
double-compressed bales is believed . to be 10,000 metric tons or less. 

• Total production costs for processed alfalfa products were higher in. the United States 
than in Canada in 1986 through 1988, but in 1989 and 1990, costs to Canadian 
producers exceeded those for U.S. producers. The financial experience of U.S. and 
Canadian processors varied. . ·· 

Accor~ing to infonn~tion supplied by questionnaires, the cost of alfalfa hay accounted for 
over one-half of total costs of processing in the United States. Raw materials costs were 
around 40 percent of total costs for Canadian. producers. Energy costs to Canadian producers 
are high because the Canadian industry uses energy-intensive dehydration, while a greater 
share of U.S. industry produces sun-cured products. When the costs of energy to U.S. 
dehydrators alone are examined, average energy costs are close to those reported by Canadian 
fimis. 

The profit and loss experience of the U.S. alfalfa products industry showed mixed results 
for the sample period 1986-90. Those producing dehydrated pellets reported positive net 
i!'lcome in each year, while those producing double-compressed bales reported net losses in 
1987, 1989, and 1990. Producers of sun-cured pellets reported net losses from 1986 through 
1988 and then positive net income in both 1989 and 1990. Producers of sun-cured cubes 
reported losses in 1986 and then positive net income the remainder of the period. The 
Canadian alfalfa processing industry reported positive net income during the sample period 
1986-90. 
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o The only U.S. or Canadian GQver~ment programs that direct'y affect processed alfalfa 
product exports or productiQn are the Canadian Western Grain Transportation Act and 
We,S"tcrn Ec<>nomic Diversification Act and U.S. research · and export promotion 
programs. 

Since 1984, the Can~iwa Govemment ~ furnished benefits for tail shipments of alfalfa 
pellets and cubes shipped westbound for e'f.port under the WGTA. Expen~itures attributable to 
alfalfa .products under the WGTA totaled $10.2 million (U.S.) during fi8cal 1990/91. The5e 
funds reduce the shipper.;' shlu'e .of .inland transportat,ion costs from abo~t 4. cents (U.S.) per 
ton°mile .to 1.1 cents per· ton.mile, amounting to a reduction of $)9.41 per metric. ton of 
product exported. · 

In 1987, the Canooiw'l Government e~tabOshed a fund under the Western Economic 
Diversification A~t to pro.mote economk: development in Western. Canada. The Alhena 
Processing and Marketing Agreement (APMA), at the Provincial level; has similar objectives 
to Western Diversificatioo. Total W~ Piv~if1eation and AP.MA fuQds committed to 17 
pm~ inwlving alfalfa processing wa, CanS I ,981,000. or 13 percent of the total cost of the 
projeetl. ' ' . 

,,. The United States provid,es a small amount or funding for resear~h ol} alfalfa product 
production an<t for prOfllodon o~. exports of processed alfalfa. Irr.igation water supplied by 
Federal l\nd State wa~r projects in· the United States benefits alfalfa grow~rs and thus has an 
indirect effect on the proc~ing industry. The net effect of the water slibsidy. on p~Oduction 
and expo«s 9f processed alfl)lfa is not known; however, U.S. processor~· probably pay lower 
prices for faW materials ~ a result of irrigation programs. · 
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Chapter 1 
Introduction 

Purpose of Study 
The major objectives of this investigation are (1) to 

provide an analysis of the competitive factors in the 
u.s. and . Canadian alfalfa products irtdustries, 
especially the way in which those factors affect 
competition in overseas markets, and (2) to outline the 
policies and practices of the Federal, State, and 
Provincial Governments that affect the respective 
industries. The investigation was instituted on April 
23, 1991, following receipt of a request on March 27, 
1991, from the United States Trade Representative.I 

Overview 
Alfalfa (Medicago saliva), a medium-lived 

perennial legume, is one of the most nutritious and 
versatile livestock feeds in the world; it is capable of 
being used by nearly all classes of animals. Alfalfa is 
highly digestible, . provides an abundance of 
high-quality protein, and contains vitamins 
(particularly vitamin A) and calcium. 

Alfalfa is grown throughout the United States and 
Canada and is used extensively in domestic markets as 
forage2 for livestock. Alfalfa is the leading hay crop 
produced in the United States and. Canada and the 
volume of production· at the farm level has been 
relatively constant over the last decade. In 1990 
combined U.S. and Canadian production was about 
92.4 million metric tons,3 of which the United States 
produced 82.0 percent (75~8 million metric tons) and 
~anada 18.0 percent (16.6 million metric tons). Alfalfa 
is grown in all 50 U.S. S'tates and in all 11 Canadian 
Provinces. Nearly 480,000 farms4 in the United States 
harvested alfalfa on about 25 million acres in 1990. In 
Canada, data show approximately 7.4 million acres of 
alfalfa were harvested in 1990. While precise figures 

· are not available, industry sources estimate the annual 

Ur~ value of alfalfa production at $5.9 billion in the 
mted States and $510 million in Canada. 

lndustries and Products 
, th Wi~in this study, the alfalfa products industries in 

e United States and Canada encompass those finns 

R 
1 

The request from the United States Trade 
. epresentative and USITC notice of institution of 
uwe;tigation are reproduced in app. A. 
1h Forage is defined as "edible parts oi plants, other 

, :~parated grain, that can provide feed for grazing 

I Ti •. • or that can be harvested for feeding." 
. p~1111nology for Grazing Lands and Grazing Animals, 

Po[age an.d Grazing Terminology Committee, Virginia 
~technic Institute and State University, 1991, p. 1. 

Ile Production data for the United States are from U.S. 

1Jrar~ent of Agriculture; data for Canada are USITC 
4 estunates. 

I Ag. Number of farms is from 1987 Census of 
nculture. 

' 

that utilize the alfalfa produced by the farmers in both 
countries to manufacture pellets, cubes, and 
double-compressed bales that are sold in domestic and 
foreign !11arkets.5 Regardless of geographic location, 
the vanous processes used to manufacture these 
products are much the same. Figure 1-1 illustrates the 
flow of alfalfa · from the field through the various 
production processes and then to either on-site use or 
off-premise sales. 

Regardless of the form of the final product. alfalfa 
must be dried to prevent spoilage and to facilitate 
storage and. handling. The first distinction in the 
proouction process, and in the products themselves, is 
the method of drying the alfalfa-dehydration or 
sun-curing. Dehydrated alfalfa is used in the 
manufacture of pellets and. cubes, while . sun-cured 
alfalfa is used to make pellets, cubes, and 
double-compressed bales. These products comprise the 
subject of this study, and a brief discussion of the 
manufacturing processes and uses is necessary to 
provide some understanding of the factors affecting the 
competitiveness of the U.S. and Canadian industries. 

Alfalfa Pellets 

Alfalfa to be dehydrated is cut at an early stage of 
maturity (usually not in excess of 10-percent bloom). 
At this stage, the protein content and digestible fiber 
content are high. The alfalfa is partly dried io the field 
to 60- to 70-percent moisture, chopped, and rapidly 
dried to 7- to IO-percent moisture in gas-fired driers at 
110-120 degrees· Celsius. This process preserves the 
protein (by having less leaf lo.ss than in field drying) 
and beta carotene (which deteriorates on exposure to 
sunlight) and results in the Rroduct having a high 
proportion of by-pass protein.6 The dried alfalfa is 
ground into a meal and fonned into 1/4-inch or 
3/8-inch diameter pellets. An antioxidant is usually 
added during the pelleting process to help preserve the 
beta carotene and other vitaµiins during storage. For 
some users, alfalfa pellets are reground into meal. 
Unless otherwise specified, use of the term "alfalfa 
pellets" implies inclusion of alfalfa meal. 

Sun-cured alfalfa pellets are made by similar 
methods, except the raw material is alfalfa hay that is 
dried in the field to 12- to 20-percent moistilre. The 
hay used is often slightly more mature than that used 
for d.ehydrated pellets, resulting in a slightly lower 
protem content and lower carotene content. 
Antioxidants generally are not used in sun-cured alfalfa 
pellets. 

5 Other alfalfa products are also produced in both the 
United States and Canada (e.g., chopped, bagged, 
dehydrated hay 8J1d pellets and cubes made from hay and 
grains an'!for oils~ed meals), Output of these products, 
however, 1s so mmor that they are not further considered 
in this report. 

6 Beta carotene is a compound that is a precursor to 
vitamin A. By-pass protein is that protein that is not 
broken down (degraded) in the rumen; i.e., it bypasses the 
rumen. 

1-1 

,' '1:' 
I,,,·, 

'" 11 



Figure 1p1 

Movement of alfalfa from hay to processed products 
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Dehydrated and sun-cured alfalfa pellets are used 
for feeding to cattle, sheep, or horses, or by feed 
manufacturers (compounders) for inclusion in 
compound feeds. For use in compound feeds, the 
pellets are typically reground into a meal and mixed 
with other ingredients. The resulting compound feed is 
sometimes repelleted for ease in handling. Alfalfa 
pellets and meal are used in compound feeds for cattle, 
sheep, hogs, poultry, rabbits, and pets. 

Dehydrated alfalfa pellets are generally sold with a 
guaranteed minimum protein content (usually 17 
percent) and minimum vitamin A content (usually 
125,000 IUPP, International Units per Pound). 
sun-cured alfalfa pellets typically contain 15-percent 
protein and are generally not marketed with a 
guaranteed minimum vitamin A content. Pellets can be 
handled with typical bulk grain-handling equipment 
(e.g., augers), and are usually sold in bulk, with small 
amounts sold in bagged fonn. 

Alfalfa Cubes 

In the United States, alfalfa cubes are generally 
processed from sun-cured hay, while in Canada they 
are often made from a mixture of sun-cured hay and 
dehydrated hay. In the United States, alfalfa cubes are 
made either in the field using a portable cuber or after 
the hay is baled and hauled to a stationary cuber. In 
Canada, all the hay used to make cubes (including the 
sun-cured hay that has been baled) is run through a 
drier drum at the plant and then put through a 
stationary cuber. Binders (e.g., bentonite) sometimes 
are used in both the United States and Canada to help 
hold the plant fibers together in the cubes. 

Alfalfa cubes measure about 1-1/2 x 1-1/2 x 2 or 3 
inches. Alfalfa cubes are principally used to feed cattle; 
some are also used to feed horses, goats, and camels. 
Alfalfa cubes are usually sold based on a minimum 
protein content (typically 15 percent), a maximum fiber 
content (typically 28 percent), and a maximum 
moisture content (usually 12 percent). They tend to 
break apart on mechanized handling, and as such are 
most often shipped in containers rather than in bulk. 

A minicube, measuring about 7/8 x 7/8 x 2-3 
inches, is also produced in Canada. Minicubes are 
made on a pelleting machine from coarsely chopped 
sun-cured hay or mixed sun-cured hay and dehydrated 
hay. Minicubes can be handled using mechanized 
equipment (but with some break.age) and are often 
shipped in bulk. 

Double~Compressed Bal~s 

Double-compressed bales are standard single 
compressed bales (generally measuring about 14 x 18 x 
36 inches) that are compressed under hydraulic 
pressure to about ~alf their size (14 x 18 x 18 inches). 
The lYPical bale weighs from 80-120 pounds. Baled 
hay is used to feed ~iairy cattle, beef cattle, and horses. 
Double-compressed bales are produced to reduce 

· shipping costs to foreign markets; in cori~ineis, 
shipping costs are based on volume not weight. 
Double-compressed bales are not consumed 
domestically in either the United States or in Canada. 

Production and Tr~de 

Although alfalfa is grown throughout the United 
States and Canada, manufacture of the alfalfa products 
of primary concern in this investigation is concentrated 
in a few areas (figure 1-2). In the United States, pellets 
are produced primarily in the Midwest for the domestic 
market, while cubes and double-compressed bales are 
produced closer to the west coast ports. In Canada, 
pellets are produced for the domestic market in Ontario 
and Quebec; and pellets, cubes, and double-compressed 
bales are produced in Alberta and Sas~tchewan for 
export 

Figure 1-3 compares U.S. and Canadian production 
by product type (adjusted to a calendar-year basis). Jn 
1990, the United States produced roughly 1.3 million 
metric tons of pellets, cubes, and double-compressed 
bales, utilizing less than 2 percent of estimated 
farm-level output of alfalfa. Canada's total productioq 
of 665,000 metric tons accounted for about 4 percent of 
its estimated farm output of alfalfa. Pellets are the 
leading product in both countries, followed by cubes, 
and then double-compressed bales although the relative 
percentages vary considerably. 

Figure 1-4 presents the share of each product in . 
U.S. and Canadian exports. The quantities a11d 
percentages for Canadian exports of the three products 
shown in figure 1-4 correspond closely to those shown 
in figure 1-3 for production. As shown on these 
figures, nearly all the Canadian production is ~xported. 
Canada's aggregate exports of 555,000 metric tons in 
1990 accounted for approximately 83 percent of that 
year's production. Exports from the United States of 
773,000 metric tons of these products accounted for 
about 60 percent of its 1990 production. However, the 
COl]lposition of U.S. exports differs considerably from 
production. Whereas pellet production accounted for 
about 39 percent of U.S. production of alfalfa products, 
pellets make up les~ than 2 percent of exports. U.S. 
exports are predominfltely cubes and double-com
pressed bales. 

Figure 1-5 illustrates the export orientation of the 
alfalfa products industries. With the exception of the 
segment that produces pellets in the United States, the 
alfalfa products industries of both Canada and the 
United States are totally focused on foreign markets. 
To further illustrate the direc;t competition between the 
two industries, figure 1-6 shows the major export 
markets for both industries. The United States sent 98 
percent of its 1990 exports to Japan, 0.1 percent to 
South Korea, and just under 2 percent to Taiwan. The 
same three markets took the bulk of Canada's 1990 
exports as well, with 81 percent going to Japan, 8 
percent to South Korea, and 5 percent to Taiwan. 
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figure 1·2 AUalfa product trade: Major pfoducllon areas and transportation methods for alfalfa product •"POns 

Source: Harvest Foods, ltd. 
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u.~. and canadlan production, by product type.~, 199() 
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gure 1·4 
.. lfalfa products: U.S. and Canadian exports, by product types, 1990 
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Figure 1·5 . . 
Alfalfa products: U.S. and Canadian exports as a share of production, by product types, 1990 
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1 Includes double-compressed bales only. 

Source: Compiled from official import statistics and USITC staff estimates. 

Figure 1·6 . 
Alfalfa products: Major export markets for U.S. and Canadian Industries, 1990 
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Since the major markets for both the U.S. and 
Canadian alfalfa products industries are in the Pacific 
Rim, this analysis concentrates on the exports of alfalfa 
pellets, cubes, and double-compressed bales to Japan, 
Taiwan, and Korea. Given that the overwhelming 
majority of these exports go to Japan and that the two 
industries have competed head-to-head in that market 
for more than a decade, this report focuses primarily on 
the Japanese market for these products. · 

The Concept of Competitiveness 
The first step in assessing an industry's 

competitiveness vis-a-vis its international rivals is to 
define competitiveness and how it is to be measured. 
competitiveness in this study is measured in tenns of 
U.S. and Canadian share of the Japanese market for 
alfalfa products. SP,eCifically, market share is defined 
as the quantity imported by Japan from the United 
States or Canada, divided by total Japanese imports of 
a given alfalfa product. Japanese production of these 
alfalfa products is negligible. , 

Changes in the shares held by the U.S. and 
Canadian industries in overseas markets indicate 
whether the respective industry has been able to 
maintain market acceptance of its products. Market 
share is a more appropriate measure than total sales 
value (or volume) when one is interested in comparing 
the performance of one nation's industry with that of 
another. Factors that influence these measures of 
competitiveness are both internal and external to the 
industry. Internal factors include changing production 
or marketing costs (e.g., costs of raw material, labor, 
energy, water for irrigation, promotion, and 
transportation), management, and product quality. 
External factors include technological developments, 
interest rates, exchange rates, and government 
involvement (e.g., regulation, financial support, and 
trade barriers). 

Study Time Frame and Data Sources 

In most instances, the period covered throughout 
this study is 1981-90, especially with regard to trade 
data. For other data, the most recent figures available 
are presented. Throughout this repon, monetary values 
are generally expressed in only one currency (U.S., 
Canadian, or Japanese) in the text; that is, equivalent 
U.S. values are not included when foreign values are 

expressed, and vice versa. However, · where 
appropriate, values are shown in both currencies. 

The investigation consisted of a combined analysis 
of information obtained from questionnaires submitted 
by firms in the U.S. industry and similar primary data 
submitted by firms in the Canadian industry, from 
published sources, and from staff interviews with 
industry representatives, government "officials, and 
academic researchers, both in the United States and 
Canada. To the extent that some areas of interest have 
been the subject of previous government or academic 
studies, this report integrates them into the present 
investigation to minimize duplication of effort. 

, 
Organization of This Report 

Chapters 2 and 3 provide a detailed description of 
the U.S. and Canadian alfalfa products industries and 
markets, respectively. The two chapters have a parallel 
structure: each describes in tum the country's industry 
(including its production and distribution), cost of 
production and prices, the country's market and 
exports, and finally government programs that affect 
the industry. 

Chapter 4 provides a description of the major 
foreign markets served by the U.S. and Canadian 
industries. Both industries export primarily to the 
Pacific Rim countries of Japan, South Korea, and 
Taiwan. These markets are the primary areas of 
competition between the U.S. and Canadian industries. 

Chapter 5 examines transportation as both a factor 
of competition and an area of contention between the 
U.S. and Canadian industries with respect to overseas 
markets. It covers the Canadian Western Grain 

.. Transportation Act (WGTA) in connection with U.S. 
rights under the U.S.-Canada FTA (Free Trade 
Agreement) and the General Agreement on Tariffs and 
Trade (GATT). It also looks at the modes and costs of 
transportation in both countries and the benefits 
provided by the WGTA. Finally, it analyzes the effect 
of the WGTA by estimating the effects on the U.S. 
industry, the Canadian industry, and the Japanese 
market of the removal of the WGTA benefits for the 
shipment of alfalfa products to port for export. 

Chapter 6 reviews the competitive conditions 
facing the U.S. and Canadian industries focusing on the 
market share measure of competitiveness. It also 
examines the major factors affecting prices, such as 
production costs and transportation costs. 
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Chapter. 2 programs. do not cover alf&lfa. However, a small 

S I d d M k . ~ou~~ 9f gove.rn111eot fµnd~, has been allocated to u .. 1 .. n u.,~~ry. an,. : ar et i. I I •. r~~h 6Q alfa~fa .~d market.development in Pacific 
· · · · ' · ·· · · · · · · ·· ·' Rim cowitries. In addition, irrigation·water is supplied 

U.S. Industry by Federal agencies, t;<> agricu~tural producers, including 
. . . . ., .. . . . . " • ,alfalfa growers, particularly u1 the West. 

Alfalfa hay 1s grown thro~ghout the Umted States .. ·· 
as part of the. rotation .with other crops. and for use in Number and Location a' Producers 
on-farm feeding by livestock and dairy producers. 'J . 

Extensive p~oduction of alfalfa ~or ex!J?rt': ;i~ .. '. .· The U.S. alfalfa products industry covered in Utis 
concentrated m the Western Sµttes, mamly Cahfor,:ua, . . investigation · comprises · establishments · that 

. Washington, Oregon, and Utah. . The Midwestetu . · ; manufactu're alfalfa pellets, meal, ·or cubes, and 
StateS produce a significant ~ount of alfalfa. ,(or,.· establishmepts that produce ·double-compressed bales 
processing, but few of their products are exported. · .. of alfalfa hay. Accorcfu)g to estimates by. the staff of 

At the fann level, the production of alfalfa hay. in .. ·. the U.S .. International Trade Commission, there are 
.iu. United States has been stable over the pas~ '10 ... approximately 100 firms in the industry, mainly in the 
111" 75 'II' · f alfalf · Western States and the Midwest. Most of .these fums years. Over mi ion metric tons 0 a hay were· are small and they process alfalfa during a short season, 
produced in the United States ~n 1990. The estimate(J ·, although many ship stored products vear-i:ou.ri'd_, 
fann value of productign of alfalfa hay in 1990 was t 
apProximately $5.9 billion.I The U.S. processing.· The Cen$us of Manufactures reports that m 1987 
industry; . however, has con~cted in output of · t,here were 29 companies· in the dehydrated alfalfa 
dehydrated alfalfa produc~· while expanding products industry, 40 percent fewer than in 1982. 
produGt.lon' of sun-cured products, particularly alfalfa Companies classified ·as· manufacturers of· sun~cured 
cul>es and baled hay for export and cubed alfalfa prooucts increased from 17in 1982 

to. 19 in 1987. 3 It is believed that these data do not 
Cosis of production for all alfalfa products have.·· include companies. iqvoived in productipn of 

increased, according to questiol)naire responses, with· double-compress~ bales of hay, which are estill)ated to 
the higher costs of raw materials driving tfle tolal costs be ho &:O · ' 
of production upward. Aggregate operating income of . num r a ut " · · :. · 
the U.S. industry fluctuated according .to year aM· According tq industry response8 :to USITC 
product during the period examined. Pfoducers of all . questionnaires, which likely co:ver only a sample of alJ 
products except dehydrated . JX?llets experienced : · U.,S. producers, in 1990 firms produced . alfalfa 
aggreg&te operating losses at · $(>me point during . products ~ follows: 
1986-90.' liowever, in 1990, only double-compressed'! • 21 n.rm. s );lrodu~t:d del,tydrate-0 atf8Jfa pellets; 
bale producers reported an aggregate operating loss .. 

Domestic prices for alfalfa products generally 
increased. during 1987-89, and began to decrease iri , ; 
1990~ Export prices for the different products va,ried.'.: ·· 

'ftie . ~omestic market for aif alf a products is· · · · 
believed tP have decliqed 4uring the 1980s. Around 1" '· · 
million tons of sun-cured alfalfa pellets an9 
three-folµ'ths of 1 million tons of dehydrated alfalfa". . 
pellets were UseQ in 1984 in preparation of compound '· 
feed, prepared mixes of ingredients that are either· · 
commer:cially made or mixed on · the fann. An. . 
estimated 48 million feed uµit tons t>f alfalfa hay are 
used each year as forages, mainly in the form of baled· · 
hay.2 ·• · , · · · ... ~: 

12 firms pro9uced sun-pured alfalfa pellets; 

•. 12 firms produced suq-cured alfitlfa c~beS; 

• 14 firms prod4cect double-comp~ssed· baies; 
and ' 

•· · · 6 firms produced other alfalfa prOducts. 

The· numbers shown above include some 
double-counting, since several .firms produced ·both 
dehydrated and sun-cured pellets. · · 

••• ' • ·, .< 

The U~S. export market for affalfa products has··: . Trends i~ Production. 
shown uneven growlfl throughout the\ 1980s; The data . :. 
suggest ·that U.S. exports, like domestic production, Farm-levei" .production of alfalfa hay ranged 
shifted from dehydrated prqducts to., sun-cured cubes . , bet-:veen 63 million and 83 million metric tons per year 
and baled hay during the 1980s. The total volume of . ·:. durmg.the pas.t 10 years. ~lfalfa acreage harvested ~!JS 
U.S. exportS of alfalfa products gr¢-.y by about 200 :· ·-~.' · been .s~ble, both nallonw1de. ~n~ am~~g the. leading 
percent.between 1981and1990 .·, ' · producmg-States (table 2-1). Yields hav.e fluctuated 

. U.S. G~vemment programs ~feet~ alfalfa products : ·.· ·somewhat from year to '¥ear, causing an irregular 

mamly _indirectly, as farm price and. ,.income support~·: :, 3 ·census :data. ~e for producers of sun-cured phd 

I Estimated by usrrc staff. : . ': 
2 Fee4 unit tons ·are measures of numtional content 

and are not directly comparable with vo.luine1ric to~_ . , 
shown e!Sewhere in this: repon;· · - · · . · · · · • 

'cubed alfalfa products .together. Therefore separate data 
. . on produce_rs and prp~µction of sun-cured alfalfa pellets 

and sun~cured alfalfa cuPe5 are not available. It is · 
\?elieved that there are only one or· two U.S. producers of 
dehydrated alfalfa cubes. ·". · • ·· 
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1984 ...•..•.•........•...•...... · ...•• '. 
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1986 , , , \ • • • •, • • • • • • • : • • • I • • • • j • • • • • • 'I • • • • 
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1981 ................................. : •.. ; " 
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1983 .... ' •.... : .......•.......••.. \ ••.. 
, 19.84 I I' t,I I I I It I I I I It I t I: I~ I I I I I I f.,t I t't I I 
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1990 I I If I I It If If I I I If I I I I,; t f It t ,·.If f I If 

Nebraska: 
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.. 1983 ......•....... ' .............•...•... 
1984 •.• •••...••••••.••.•.•..•..•• ; .•...••• 
1985 • •, • • •, • • • • • • • • • • \ • • • • 4 • • • • • • • • • • • • 
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. 1987 ' : •.• ' ..•.....•........•...••••••.•. ', 
1988 I I I I I I I I• I I It I• I I•. I;••'• It I <I <I I I I.·. I 

1989 • I • 4 I t t t • I : I I I t t I ~ I I I • t' I 4 f I I I • I • • I I 

·1990 ....................... ! •••• ,., ••••••• 
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1983 I • 't I • f • • I I t • It I • I I • • I • I ~ • I I I • I • 'I It • • I 
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1985 .••••••.••.••..••.••.••••••••.••••• 

1986 ...... : ........... ; ........ ·, ........ . 
1987 ••..•••..••.••••• t. t' ••••••••••••••••. 

1988 , , , . •,, •.• • • • • • .. • ;', • • .• •, • • •.,•••I••• · 
1989 I I I I • I I I I I I I·. I • I I I I 

1
t • • .. <ii • I • I ~ • ,· • I I ~ 

1990 t I I I• I I; t I I I I I.' I• t • t I It.·, I' II 1
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1,000 
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26,243 
26,188. 
25,7?9 
26,818 
25,64'}1 

. 26.911 
25,435· 
26,750 
25,944 
25,401 ' . 

1,050 
960 
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1,030 ' 
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1,080 
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1,020 
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9 2.1-Contlnu®d .. ,. .. ... .·· '. •'" : ... ·· ·· . :':· ,-.- ·.· ·· ·;· ., ......... -- ··· 

~~~118 hay: A©r~g® h~rv®m®d, ,Vl®I~, ~nd P,r'?d.~ctlon, bY, major P._roduc}ng State~, 19~1a9.0 .. :.;;,;n Harvested" · · · 
~d year area Yield f'roduction 

1,000 . ,,,.-: ·" (ooo Metric to.ns. 
. . acres . per €Jere · metric tons · 

washlngtcm Stfllt®: . . . . • · 
1981 ' ••••••••••••••••••••••••••• .' •••• : •. 
1982 ................................... . 
j983 ' ........................ ; •••• ' •••••• 
1984 '' .. ' .............. ; .. "' .•.....•..•. ' 
1985 .......•.........••.. "'.' ...•...... ; . 

1986 ................................... . 
1987 ..........••................•.•...• 
1988 ..•..••••...•....•...•......•...•.. 
1989 ....•.•....••....••.........•...• '.' 
1990 ' ......•.••.•...•.•.• ·, .•.••.•...••• 

Oregon: -r:· . • 
1981 ....•..••...........•..•....•....•• 
1982 ....• · .....•...•......•......••....• 
1983 ' ...•......•........•••.. ' ...•..... 
1984 ' .....•••.....••...•. "" ...........• 
1985 ...•............•.••.....•....•.... 

490 
460 
440 
475 
450 

. 470 
'460 

490 
480 
470 

:,· . 425 
420 
440 
445 
450 

1986 .......•....•...... ;·;·.,.. ... . . . . . .. . . . . 460 
1987 .. · ........ ; ....... ,',.; ,'.,.,· .. ·.; ...... : . ' 400 
1988 ' ... " ...... ' . . . . . . . . • . • . . . . . . . . . . . • . .. 385 
1989 ........................... •'•....... 400 
1990 . . . . • . • . • . • • • . • . . . . . • • . . . . • . . . . . . • • . 420 

Utah: · . . · · · 
1981 ..•....••.....•..•..•.•.•. :. . . . . . . . (1) 
1982,,,, ,, , , ',, •'•,,,,,,,,,,,,,, ,-; , ,1, ,·, ,',' .. 470 
'1983 ....................... ; • • • • • • • • • • • • 455 
1984................................... 470 
1985 . . . • • . . • . . . . • . • • • • . . • . . . . . . • . . .. . . • . 460 

1986 ...•.•.••••...•.....•..... " • ~.. . • • . . .· 470 
1987............................ ... . • . • • ... 485 
1988 .. '," ...•.••••. : .... " ............. i • '. 490 
1989 .......•.•••••.••.. '· .....•. ·. . . ... • ... '" 447805· 
1990 .............................. ,• .•. :: 
1 Not available. · .. 

' .; 

'i· ,. 

3.36 
3.63 
3.63 
3.90 
3.54 

3:01 
3.90 
3:81 
3.90 

. 4.35 

. ~3.72 ' 
3.8.1 
3.81 
3.72 
3.67 

3.81 
3.81 
3.72 
3.90 
3.90 

(1) 
3.63 
3.54' 
3.63· 
3.54 

3.54' 
3.72 

. ·3.54 
3.36 
3.45 

' ,' 

1,645 
1,669 
1,597 
1,853. 

. 1,592 

1,791 
1,794 
1·,867 
.1,872 
·2,047 

. 1,581 
1,600 
1,677 
1,656 

' 1,~5~ 

1,753' 
1,524 
1,432 

'1,560 
·1,638 

. (1) 

1,706 
1,610 / 
1,706 
1,628 

1,663 
1,8'04 
1,734 
1,578 
1,672. 

Source: U.S. Department of Agriculture, National Agricultural Statistics Service; 'Utah Department of Agricunure. 

paliem of productior,i .although tile· widespi:ead use of ·~The ·decline in production occurred mainly ·in 
irrigation in the major producing .St?tes reduces the dehydrated alfalfa pelletS. According to the 1987 
variation in yield for those areas compared 'with the Census of'Mdnu/actures,; production of dehydr;i,teQ 
national average. · . · · · . ' alfalfa"proqucts con'tracted by 40 pe.rcent ~tween 1982 · 

Th · ·00 i f If:~," 11 d 1. ed b '· · and 1987. In 1982, production of dehydrated alfalfa 
e pr ucuon o. a <Wa pe ets ec m Y, more· products was valued at $58.6 million; by 1987, the 

lhan 50 percent dunng the. 1980s, as shown m t!'te· value of shipments had declined to $35 2 million The · 
following tabulatjon (in 1,000 metric .ton~):4 . ·value of shipments for the sun-cured ~d cubed ~falfa 
\ear Production products sector increased dwing th~ same period, from 
1981/82 . . 1 $13.8 million to $47.9 million (much of the increase is 
19821 • • • .. • • ·" • • ·" • • ... • • • • • •068·4 believed tO 0e cubes for ex rt). 1993/83 . . . .. .. . .. . . . .. . . .. . . . .. 1,055.5 . po" 

I 
84 · · · · · · · · ·· · · · · · · · · · · · · · · 1,071.7. Th. d l' · · od u· f d h dr ted products 

19
9
8
84185 .•.••.•.•• : ..... : • ., • • • • . . 755,4 . · , e ec me m pr uc on o e y a 

198
s
61
186 •••• , •••• ; ••••.••••••• : • 747.0 beiween 1982. and 1987 resulted mainly from 

19971
87 . . . . . . . . . . •. . . . . . . . . . . . . . . 680.9 . variability of .energy co~ts: }<'urther infonriatio~. on 

19 
88 • . • • • • . • • • • • • • . • . • • • • .. • • 526.1 energy ·costs ~s provided below. '.The. incr~sing 

88/89 •••••••••.• ; • . • • • • • . • • • • 512.3 production of sun-clJ!ed and .cub~ products _pr.obably 
is a response 'to a shift in consumption to rel~Uvely 
lower cost sun-cured pellets as costs of oehydr~tion 
increased and to growing export .sales. o( alfa!fa cµbes 

~ole.--Oct 1-Sept. ·30 crop year. ·· · · · 

4 USDA, Grain and Feed Market News. (. h 4) ' • I l•j' ' • • ' ' see c.. . . . . . . 
'. . ' 
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Published data are not av~ilable on production 
trends for alfalfa cubes and doUble.~compressed alfalfa _ · 
hay bales, although questionnaire responses decribed . 
below provide an indication of trends. It is believed 
that nearly all of 'the production of these products is 
exported. Based on the trade .Sia.tistics and industry 
sources, production of cubes ahd double-compressed 
bales of alfalfa hay is believed to have increased 

. between 1981 and 1990 in response to growing export 
markets. 

Responses to USITC questionnaires indicate 
production trends similar to those decribed abovet wilh 
the addition of double-compressed bales produced for 
export. The total tonnage of ijlfalfa productS produced 

. increased approximately 60 percent Qetween 1981 _and 
1990 ~ccording to questionnaires returned by 
alfalfa-producing companies. 5 The responding firms 
accounted for 880,773 metric torts of prod11ction in 
1990, which represents an estimated 68 percent of total 
U.S. production of pellets, cubes, and, double
compressed bales. 

The questionnaires indicated that the lm-gest 
percentage increase in production _ was in · double-

. compressed bales. In 1981, companies responding 
indicated no production of dol!bJe-compressed bales. 
Between 1985 and 1990, production of double- . 
compressed bales increased dramatically, from 164 . 
metric tons to 165,521 metric tons, 

Significant increases also occurred in other 
sun-cured ·products, which rose 33 J · percent over the 
period 1981-90. Sun-cured cubes in particular shpwed 
a large increase in production, frpm 22,525 metric tons 
in 1981 to 260,893 metric tons jn 1990. Sun-cured 
pellets more than doubled in production, from 72,207 
metric tons in 1981 to 147,209 metric tons in 1990. 

Although total alfalfa pi'oduct,s production 
increased between 1981 and 1990, the questionnaires 
indicated a decrease in production of dehydrated pellets 
during this period. Dehydrl!ted, pellets production_ 
declined .43 percent, as production decreased from 
397,524 metric toils in 1981 to 227,828 metric tons in 
1990. While, as stated, sun-cured pellet production 
increased, the incr~se was not enQugh to compensate 
for the decrease in dehyd~a~ed .Pelle~ production. 

Regional Production Trends.. ~ 
In. Califon:iia, over 1 million acres· of alfalfa hay 

were harvested in 1990, While this)creage constituted 
only 4 percent of the alfalfa harvested ·area in the · 
country, high yields in Califomi~ enabled the State to 
produce 8 percent of total U.S. production of alfalfa. 

Alfalfa pellet production in California declined' 
significantly between 1981 and 1990. Ttw California 
pelleting industry was highly export-orientecl'earlier in 
the 1980's. Sun-cured alfalfa pellet production· far 

5 See app. B for information on nu~ber of 
questionnaires issued· and response rates. Tables on. 
production reported for 1981-90 are prese!lted in app. C. 
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o.utstripped Califomia .. production of d~hydratcd alfalf 
pellets 1n the early 1~80s,· but ~roducuon of sun-cure:J 
prod11cts _then declined rapidly. Production f 
dehydrated alfalfa pellets in California also dcc!in~d 

. during the 1980s, but not as rapi~ly as sun-cured. Tl;e 
average annual rate of change m dehydrate.cl alfalf" 
pellet P.roduction in Califomi~.' at -12 percent, parallel~ 
the national tre~d shown by Census of Ma11ufac1ures 
da~. In n;cent yea,rs, alfalfa pellet production in 

· .California . has· been abOut .evenly· divided between 
sun-cured and: dehydrated, as shown in lhe following 
tabQlation (in thoQSand metric fons):6 

Year Sµn-c11reCI · Dehydrated 

1981 •I I I Io I 0' 89,9 22.7 
1982 If I' I• Io I 77.1 17.0 
1983 t 0 I I I 0 I I 4 71.9 15.0 
1984 I I IO It f If o 56.4 13.9 
1985 .. " ...... 1~.7 10.4 
1986 ' ........ 12.6 7.5 
1987 I 0 I If t I I I 3.1 8.2 
1988 I I I I• I I I I 6.Q 8.7 
1989 0 I I I I 0 I I I 8.9 10.9 
1990 •• t •••••• 9.5 7.1 

In the Pacific .Northwest .. region, which includes 
Washington State, Oregon, and'~daho, 1.8 million acres 
of alfalfa hay were harvested in 1990. Most of lhese 
acres a.re irrigated. This acreage accounts for 
approximately 7 percent of the total U.S. acreage in 
alfalfa. However, with abotit 177 establishments 
prqducing alfalfa products, primarily for export, the 
r~gion accounts for a large share of the export-oriented 
industry segment. 

Between 450,000 and 500,0QO acres are planted to 
alfalfa in Utah annually, almost all of which is 
irrigated. The typical cropping ~ttem in Utah is to 
plant alfalfa in rotation with com or barley. Alfalfa 
generally produces three ctittlttgs per year in Utah, 
1W1ging to as high as five cuttings in some areas. Most 
of the alfalfa hay grown in. Utah that ·leaves the State is 
shipped to the California dairy market, mainly in Hon 
bales or as hay cubes. A significant amount of hay 
cubes produced by field cubers in Utah is also exported 

. t~ougll the port of Long Beach, CA. 
· Most of the alfalfa-pelleting plants oierating in !he 
United States are in the Midwest States. Kansas an~ 
Nebraska are the leading locations of farm-leve 
production of alfalfa hay in the Midwest. Ne.braska 
produces between 4 million and 5 million metnc w~s 
of ~falfa hay annually. Production in .Kansas 15 

typicruly 3 million metric tons per year. Between 1981 
and 1990, total alfalfa hay production in thes~ two 
S~tes d~lined by 10 percent: Alfalfa harvested m t.h~ 
M1dweslls used as raw matenal for the manufacture 0 

. pellets or cubes, is consumed by local farms or 

6 Federal-State Market News Service, Alfalfa Hay: 
Cali.(ornia Market Summary. 

Estimated by USITC sta,ff, 1 11 Based on responses to USITC questionnaires, aboU 
29 pelleting plants are Qperating in the Midwest (12 
producing dehydrated pellets, 8 producing sun-cured eel) 
pellets, and 9. producing both dehydrated and sun-cur · 



r feedlots, or is lrucked to markets in Florida. Very litOe I of Midwest alfalfa production is ~xported; · 
individual prQduct. T~erefore, cost of goods sold. for 
U.S. p~ot:essqrs of pellets, cubes, and other alfalfa 

I Costs of!' roduction 
Information deriveo from in~ustry re~ponses to 

US ITC questionnaires . in(iicat((s that costs of 
prod~ction of alfalfa prod\lcts increased qy 28 percent 
between 1986-90 for U,S. procc~sors of ~falfa pelle~ 
and .cubes, but var.ied irregularly for producers of 
ctoub.le-compressed bales. Raw material (alfalfa hay) 
costs increased at the ·fastest pace, growing by 59 
percent over the 5-yerur period· for U.~. pr9<1u~ers of 
pellets and cubes. .· . 

Cost infonnation WaS supplied to the Commissiol) 
by individual type of alfolfa prQduct, a~ .reques~d· in. 
the questionnaire~. But a~ a f\~~ult of th~ difficulty of 
making alloq\µons by· individual piO(Jµcl, the nµ111ber 
of re~pondents in each catygory was low. Soqi~ of the 
results m~y not repre~en~ the industry at the le vet of the 

Table 2·2 

· products is. presented ~n the aggregatp rather than for 
individual produ~t. '1 lnforrn;ition on U.S. firms 
producing (19uble-compressed bales is supplied 
separately, · · b¢cause · the · production process is 
sufficiently different from the pelleting and cubing 
·process. ~a~·the costs are not comparable. 

Twenty-one · finns provided data ,qn the cost of 
goods sold for their pehydrated and sun-cured alfalfa 
products operations (tab,e 2-~). Weighted-average 
toutl cpsts 9f g~s sold of detwdrated and sun-cured 
alfalfa pf09uct5 per metric ton increased · each year 
from '$85.63 in 1986 to $109.62 in 1990, or by 28 

. percent .. Tile four major components-raw materials, 
direct labor, . energy costs, and other factory 
co~ts-accounted for an averc~ge of 83 percent of total 
cost qf goo$ sold durjng the reporting periods. From 
1986 to 1990, on a per metric JOn basis, raw materials 
cos~· rose irregularly by 59 percent from $40.86 to 

Cost·c:>f•goo~~·~Qld ~xperlence qf U.S. produc,rs on their op~ratl9ns produclni;a dehydr,ted ani:t 
~un-cured i:tlf!ilfa p,elle&s, tnEtal, \md cube,, fiscal years 1986-90 

Item ' ' 1 
' • ' 

1 
' "' • 1'986 '' 19s7 ·' f98s 19s9 199(1 

·, ' 

Quantity(m~tric tons) 

Total net sales . ; ' ' . r.'. ' ......... ' ... ' . . . . . 3'' s,451' I I 338·,532 I I I 3S4,909' 372,S38 

Raw materialslpurcha~es ............ , ....• 
Direct labor .... , ...... , ......•... · · · · · • · 
Energ,y co3ts : ...... '• •....••... • ...•.•... -. 
Repair an m;:untenance •....•........•.... 
Oepre~iaticm and amor1ization .....•........ ~ 
$tor age costi; •......•.•.... , . : ............ 
Traosport~tion-01.1t costs f~P 
dome~t1e sales ........• , .............. , 

Trpnsportation-ou~ co$1S f!l>r · 
export s~lei; ..... , 1 ••••••••••••••• , •••• 

Other factory C'OsJs ....•.. , , .••...•. , , ....• 

Total , • O • • ! I I I O 0 I ~ t 0 I I t I 0 I I 0 - I I I 0 I I 0 , 

~~w materials/purpha~s · , •.........•...... 
1rect labor . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . E . 
ner~y c13sts , ................. , .. , ..... . 

Repair and maintenc;sn(je •.•...•.. , , ..•..•. , 
~epreciation and amortiz~tion ..... , ..•.•.... 

t
torage CQSIS , •.... , . , ..•. , .•....•. , ••. • • 
ransportation-out costs for 
domestic sales ..... , ~ .. , .....•...••.... 

Transportation-out costs for . 
export sales .•... , . , .... , , ...•.•.••.... 

Other f~ctc:iry costs .........•.. : .....•..... 

Total ..........•....... .,. , ..........• 

$40.86 
9.95 
$.90 
7.42 
6.39 
0.71 

2.87 

0.18 
8.~4 

85.6~ 

47.7 
' 11.6' 
10.4 
8.7 
7.5 
a.a 
3.4 

0.2 
9.7 

..1PO.O 

Value (per metric ton) 

$42.56 $56.53 $67.08 
10.16 10.58 10.14 ... 8.61 V.6~ 7.04 
7.77 · 7.~o 7.18 
S.54 5. 7 5.60 
0.77 0.66 o.~7 

'1.82 1.89 2.62 

0.90 0.27 0.13 
~.Q3 8.87 8.76 

86.16 10().~1 109.21 

Sh~re of total cost pf good~ sold (p~rcent) 

49.4 56,4 61.4 
11.8 10.6 9.3 
1,0,0 7.6 6.4 
~.o 7.9 6.6 
6.4 5.9 5.1 
0.9 0.7 0,6 

2~1 1.9 2.4 

1.0 0.3 . 0.1 
9.3 8.9 8.0 

100.0 100.0 100.0 

408,760 

$64.87 
10.57 
7.71 
7.75 
4.37 
0.39 

3.15 

0.01 
10.81 

109.62 

59.2 
9.6 
7.0 
7.1 
4.0 
0.4 

2.9 

(1) 
9.9 

100.0. 
1 Positive fi~ure, but less than signifi'i:ant digi~s dispt11v_ed. · . · · . · · · · . . · 

Note.-aecause of ro1.1nqlns. figµres m~v. not add to the totals shown. C(alculated from data of firms providing both 
cost-of-goods,~old br~~kout ~no sales qui!Jntlty an9 therefor$ may npt m~IC'.h 9ata presente~ elsewhere. 
Source; Compiled from data submitted in response to qu~s~ionnaires of t~e U.S~ .ln~ernational Trade Commission. 
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$64.87, direct labor increased irregularly .by 6 ;percent : 
from $9.95 to $10.57, other factory costs.rose;by 30 
percent from $8.34 to $10.8Land e,nergy costs declined· 
by 13 percent from $8.90 to $7.71. " 

Four firms, acc'ounting for about 67 percentofU.S.' · 
shipments of double-compressed bale8 in'.: 1990,' · 
supplied cost of goods sold data on their· 
double-compressed bales operapons· ·(table 2-3) .. 
Weighted-average total . costs of . goods ... So~~ . of 
doµble-compressed bales per me'tric ton i1Jcreased by 4 . 
percent frqm $134.55 in 1987 tq $149.0.1 in. 1988 alld: . 
then declined by 27 percent to $102.~5 in 1989 and . · 
rose by 28 percent to $'13i.39 in 1990., The'. raw 
mater4tls costs and. transportation-out costs for export 
sales accounted for the majority of the touil cos~ '<Jf 
g~s sold d.uring the repqi:ting peri~. 

Ell11ergy ~osts 

. Energy is a key element in the productioo of 
dehydrated alfalfa products. Natural gas was the major 
source of energy. supplies used by dehydrators that 
operated in California during the early 1980s and is 

als0 the •tYJ>ical energy source used by. dehydrators ·in , 
the Midwestenr .States .. Some. U.S. dehydrators that. 
were major exporters in the early 1980s used fuel oil 
rather than natural gas, however: . . . · :. . 

Foll9,wing:sharpptjce in~rease~ between 1981 and 
1983, the,averag~ pri~~ pfp~tural gas sold t9 industri;ll 
cons11mers, .dech~e~ ,:;dunng )983~871. then moved.· 
upwl:!Id. in, 1988-90 .. (fig~ _2-1). ·.Natural gas prices in· 
Califo111\f!,. were consi,s~ntly higher .. tltan in other · 
alfalfa-processing ... ~lfltes ,during , the. 1980s. In 
Calif o,mfa; natural gas price~ dr,opped from a peiik level. ' 
of $5.49 ,per thou~d ~u~ic .. feet)n 1983 to. $3.48 in. 
1987, followed by incre;ases in 1988-89. However, in· 

. 1990 the price fell to $4.09. Similarly, in Kansas and 
Ne.braska: 'prices decline(} dUring. 1'985-87, 'to $3.07 and 
$2'.77,' respeetivelyi blit increased :~urin'g 1989-90, to 
$3J4 and $3.40. ·.In California and ·~sas;'the average 
pric¢' of natural gaS 'in 1990 was more than :20 percent 
bel~~_the,·peak price of 1983·84:9 · : . . . ·. · . 

9 U.S. Energy Information Administration, NaJural Gas 
Annual, 1988 and NaJural Gas Monlhly, 1991. 

Table 2·3 · ·. ·, · · .. ·· .·· . :· ~-<-. ., · .. ·,, .· " : . :··'.' .. ·:.'. .. 

Cost-@f-good~MM>ld experlenc~u>f u.s. producers on.their operatlons.produc'tng double~compresssd · 
bales; fiscal years 1986-90 

Item 

''" 

Total net sales ................. ·. " ..• ; :. · ..• 

Raw materials/purchases ...... ; ......... ; . 
Direct labor .... ~ .......... ,, ........... ~ . 
Energy <;:osts ..•...... ; .............•. · .. .. 
Repair and maintenance ..... ; , .........•.. 
Depreciation and amortization .............. . 
Storage costs .................. ., ......... "· .. .. 
Transportation-out costs for . . 

domestic sales .......................... , 
Transportation-out costs for , . . · : 

export sales ............................. . 
01her factory costs ........... ~ ............ · . 

Tot a I ................................... -

Raw materials/purchases ........ : ..•.•.•. :· . :, 
Direct labor •...••........... · '. ........ , .. ·: 
Energy costs .............. ; : .......... ~ . 
Repair and maintenance .................. . 
Depreciation and am~rtization ............ ,:; .. , 
Storage costs •............. : ........... '. ·. 
Transportation-out costs for . . · . 

domestic sales ........................ ~ 
Transportation-out .costs for 

export sales ..............•............. 
Olher factory costs , " .......... , .................... . 

Total ......• -.-.· ~ ........ : .. :. '. .. ,. ...... .' .. :» 

1986 

,.,., . .. 

1987 1988 1989 1990 

Quantity (metric tons) 

3,612 149,379 271,644 135,036 

Value (per metric ton) · 

$102.22 . $84.'70 
. 7.26 '3.71 

$93.85 
6.64 
1.11 
2.49 
6.09 
0.00 

0.27 0.28 .. ·· ... 
0.33 0.28 

. $97.71 
6.62 
o.~o .. 
0.85 
1.17 
0.37 

0.56 0.46 
0.67 0.28 

1,'11 .:. : >;. 

c:i.66 .. '' 8.58 0..42 0.28 
,; . ' 

12.46 25.29 10.87 19.62 
3.32 2.98 1.78 3.87 

~~~~~~~~~~~~~~~~~~~~-

134.55 140.01 102.65 131.39 

${1,§!(e of total cost of goods sold (percent) 
., ,1 

69.8 73.-0 82.5 . 74.4· 
4.9 5.2 3.6· 5.0' 
0.8 0.2 0.3. . o.'4. 
1.9 0:2 ·~f.3' : '" 0.6 
4.5 OA 0.5 0.9 
0.0 ·o:s . '. 0.'3 . o.~ 

,' ,, 
6.4 0'.3 :·• o~~ 0,5;. 1 

:'' 
9.3 . 18.1 .10.6 " 

.14.9. 
.... 2.5 2.1 1.7 2.9 

.100.0 .· JOO.O 100.0 ... 100.0 

Note.-Beca.use of rounding, figures may. not. add to th'! total~. sh9wn. p~lcu]~ted 'fro;,, ~fat~ of firm~. pro~f~i,ng boih 
cost-of-got>ds-sold .break out.an~ S;il~s quantitfan9. therefo(e !l)~y,:not r;n.aJc:;~ Cl~ta pres.,e._nted,,~!sewhe~e.. · ,, 1 • 

Source: Compiled from data submit~ed fr~ re~_ponse to questionn~ires of the},J.S. ,ll')tE!rnatiqnaJ Trade Qo,mmission .. 
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:1gure 2·1 . · 
1atural gas: Average price to ln~u.strlal consumers, Callfornla, Kansas, and Nebraska, 1981~90 · 

' ' ., •• .J ' 

s~~~~~~~~~~~~~~~~-,.-~~~~~~~~~~~~~~~~----. 

1 

O'--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~__, 

1981 1982 1983 1984 1985 1986 . 1987 1988 . 1989 ' 1990 

ource: U.S~ Energy Information Admi,n.istration, Natural Gas Monthly and Natural Gas Annual. 

As shown in, the previous section, energy costs as 
ported by the U.S. alfalfa processing industry have 
ll been increasfug. Questionnaire responses indicate· · · 
at U.S. producers of dehydrated and sun-cuioo pellets · · 
id cubes experienced declining energy CO$ls between 
)86 and 1990. Energy expenses deereased by 13.4 
\rcent in 1990 compared with 1986 Ievels reported by 
ese firms. Lower natural gas rates to all industrial 
~rs explain part of the decline. There has also been ~f 
11ft from production of dehydrated products, which 
e energy-intensive, to sun-cured products, which 
quire less energy. Trade sotirces .have stated that
u~h of the shift away from dehydra,tion took place . 
rlier m the 1980s. The data from questionnaires 
ese~ted above show the · cosis for debydiators 
1mbmed with producer$ of . cubes and sun-cured 
:!lets, which require less energy to produce than 
hydrated products: · · · 

inancial Experience of U.S. Industry 

ehydrated Pellets and Meal 

S Six~een firms, accounting for. about 85 pe~cent of 
.,shipments of dehydrated pelletS and meal m 19~0, 

aVIded income-and.:Ioss data on their dehydrated . 
/lets and meal operations.· Aggregate aomestic net 
es Of dehydrated pellets of these reporting firms rose 
32 t>ercent from [**] million in 1986 to [**l million 

in 1989 and then dropped by 3 percent to [**] million 
in 1990 (table 2-4 ). Export net sates fell by 90 percent 
from [**] million in 1986 to only [**] in 1987 and then 
to [**Jin 1988.and 1989, 6efore rising to[**] in 1990. 

· Aggregate · operating income declined from 
$744,000,.or 2.6 percent of sales in 1986, to $517,000, 
or 1.9 percent of net sales in 1987. Such income rose 
to $2.0 million, or 6 .. 8 percen,t of net sales, in 1988, 
~ed at $3. I million,. or 9.2 percent of net sales,. in 
1989,' and then dropped again- to $L6 million, or 4;7. 
percent of net sales, in· 1990. Net , income before 
inc.ome taxes and cash flow, followed a simila( trend as 
operating income. · :, 

Sun-Cure<,I .·Pellets and Meal 
Eight firms, accounting for · an estimated 32 

percent of U.S. shipments of sun-cured pellets and 
meal in 1990, supplied income-and-loss data on their 
sun-cured pellets and meal operations. The number of 
reporting firms varied, as certain c.ompanies produced 
sun-cuied pellets in only a few yea(s. Domestic net 
sales.of sun-cureµ pellets declined by 12 percent from 
[**] million in 1986 to [**] million in 1987, but sales 
then rose by 17 percent, in 1988, by 56 percent in 1989, 
and by 2 percent tO.[**] million in 1990 {table 2-5). 
Export. s~es of sun-cured pellets and meal increased 
from [**].in 1986 to [**] rnimon in 1987' and then fell 
&teeply. for tn_e remainder of the reporting period. 
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Table 2·4 . 
lncome-~nd·los,s experience ~f U.S. producers on their operations producing dehydrated pellets and 
meal, fiscal years 1986-901 

. . . . . 

Item ' · 1986 1987 1988 
1 

1989 1990-

Value (1,000 dofl;j/'s) 

Net sales: 
Domestic trade sales ......... , .......... r· •• .. •• 

"j Export trade sales •• .. •• •• .. . . . . . . . . . . . . . . . . . . . . . .. 
Total .................. ~ ............ 28,565 27,415 29,756 34,213 33,70? 

Cost of goods sold ......... ; • , ............ 26,282 25,209 . 25,717 29,086 30,228 

Gross profit ......••...•.....•........... 2,283 2,206 4,039 5,127 3,47g 
Selling! Qene~al, and 

administrative expenses .... , .•....•...... 1,539 1,689 2,025 1,991 1,897 

Operating income .....•.....•............ 744 517 2,014 3,136 1,582 
Interest expense · .•........••.•.....••.... 1,020 699 635 648 848 
Other income, net •...........• , ....•.•.•• 1,446 1,227 . 1,343 658 622 
Net income before income taxes ; ......••.•.. 1,170 1,045 2,722 3,146 1,356 
Depreciation and amortization .. , •........•.• 551 460 501 547 562 

Cashflow2 ...•..............•.•....••... 1,721 1,505 3,223 3,693 1,918 

Ratio to total net sales (p~rcent) 

Cost of goods sold .....•.....•......•....• 92.0 92.0 86.4 85.0 89.7 
Gross profit ............................. 8.0 8.0 13.6 15.0 10.3 
Selling! Qene~al, and · 

5.4 6.2 6.8 5.8 adm1n1strat1ve expenses ....... ; , ......... 5.6 
Operating income .•......•...•.•......... 2.6 1.9 6.8 9.2 4.7 
Net income before income taxes ............. 4.1 3.8 9.1 9.2 4.0 

Number of firms reporting 

Operating losses ......................... 2 3 2 2 6 
Net losses ..••.......••.•. 1 • , ••••••••••• 6 4 4 5 6 
Data •.••.•.••...........•..•.•.....•••..• 15 15 15 16 16 

1 Fiscal year of one firm each ehded Jan. 31, June 30, Sept. 30, and Oct. 31. Fiscal year of two firms ended Mar. 
31, six firms ended April 30, and four firms ended Dec. 31. . 

2 Cash flow is defined as net income or loss plus depreciation and amortization. 
Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission. 

U.S. finns reported aggregate operating loss 
margins on sun-cured pellets ranging from 4.4 percent 
of total net sales in 1986 to 6.5 pereent in 1988 and a 
high of 9.0 percent in 1987. However, by 1989 these 
responding firms earned an operating income of 
$989,000, or 8.1 percent of total sales. Such income 
rose to $1.6 million, or 12.6 percent of total net sales in 
1990. Net income before incotne taxes generally 
followed a similar trend as operating income. 

Sun-Cured Cubes 

Seven firms, accounting for an estimate~ 41 
percent of U.S. shipments of sun-cured cubes in 1990, 
or about 30 percent . of total exports; provided 
income-and-loss data on their sun-cured cubes 
operations. Aggregate domestic net sales of sun-cured 
cubes accounted for less than 5 percent of total net 
sales in each year surveyed (table 2-6). Aggregate 
expon net sales of sun-cured cubes nearly doubled 
from [**) million in 1986 to [*"') million in 1989; 
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however, such sales declined by about 7 percent to [**] 
million in 1990 from 1989. 

The responding finns reported an aggregate 
operating loss of $212,000, or 1.2 percent of net sales, 
in 1986. After that, they repo~d aggregate operating 
income of $1.4 million, or 5.1 percent of total net sales, 
in 1987, $2.3 million, or 6.6 percent of net sales, in 
1988, $1.9 million, or 5.3 percent of net sales, in 1989 
and $1.2 million, or 3.5 percent of net sales, in 1990. 
Net income before income taxes followed a similar 
trend as operating income. 

Double-Compressed· Bales 

Six firms, accounting for about 70 percent of ~.s. 
exports of double-compressed bales in 1990, supphed 
income-and-loss data on their double-compressed bale 
operations. Two firms started their operations on 
double-compressed bales in 1987, with two finns 
entering this industry in 1988 and one in 1989. 



Table 2·5 
lncome·and·loss experience of U.S. PfQ~u~ers .on their pp~r,~t!ons producing. sun-Cured .. pellets and meal, 
fiscal years 1986·991· . · · · . · · .. · · · ' · · • · . ' .. · 

Item 1986' ::: · 19.87 · 1988 1989 1990 

Net sales: 
Domestic trade sales .................. . 
Export trade sales .... '. .. : ..... , ....... . 

[** 
r~· 

li t I ·.' .. s·.2a·1 o a ....................... ·" ... ;., .,, 
Costof gcklds sole!. . ."; ........ ; .•...... : ~ . . " 8,314 · 

'. '(53) Gross prom or (ioss) ........ , .......... , . · 
Selling, Qerieral; and · · 

administrative expenses ................ . 308 

Operating income QJ (loss) . • . • . . . • . . • . • . . • . 
Startup or shutdown expense .. · ' ........... . 
Interest expense ... , .................... , 
Other income, net .•...•.•............. , .. 

Net ineome or (loss) before income taxes ....• · ~ ·(819)' 
Deprsciation and amortization .. :. . . . . . . . . . . . [** 

,._,. .. 

•• 
•• 
I 

8,765 
9.1~a 

(408) 

384 

(792) 
0. 

F:J 
(1' ,31 ~} 

" 

Value (1,000 dollars) 

•• •• ··i •• . .. •• 
I S,087 12.~33 12,518 

8,322 10,888 10,548 

(235) 1,345 1,970 

290 356 39·5 

(525) , . l 989. '' 1,575 
0 " 

f :·:i. (:l F:J 
·(!;)22}' I : _': 1,218 1,445 • rtz· . ··1 419 

(**) ·~ ··1 · 1,864 'cash flow2 ...... ' ... ' ................ 1 •••• :. --[.-. -. ~----....------------=--
;,. .. 

Ratio to total net sales (percent) 

Cost of goc;>cis sold ..................... : ·. -. : ; ' 1 o6.6 · 
Gross profit or (loss) . . . . . . . • . . . . . . . . . . . . . . (O.G) 
Selling! Qene~~I, and · 

adm1nistrat1ve expenses ........ ,........ .. ;3.7 
Operating income.qr (loss) •.•............. : (4.4) 

104. 7 102.9, . 89.0 84.3 
(4.7).. (2.9) 11,!0, . _ 15.7 · 

4 4 3·6' :::<1·:···{9~· "• ... .. 3.2·-. 
(9.0). ' ' (6.S).·, .. ,'.;·-. .. :.,,~:1- . I· ' 12.6 

"' (15.0). ,.,'\(6.5) ,l •. ···10:0 11.5 Net income or (loss) before incom~ taxes ..... :. (9.9) 
_,.__,.~..,,.,..,....,.~~~~~~--~~--~~~--~--

Operating losses ...... -. ............... .': . 
Net losses ............................. . 
Data .................................... .. 

3 
5 
7 

Number of firms re{Wrting 

2 " 3 

~ ' '~-. ... " '. . ~ ' 

.1 
3. 

... " 7 

'. 
' ·4 

4"' 
.. : . 7 

1 Fiscal year of one firm each .ended May .31; Aµgus;t 31, ·and Oct: 31. · Fiscal year of three firms ended April 301 
andtwofirmse~ded_Dec.31. : · .· , . . .. ., ...... 1 .. -. · 

2 Cash flow 1s defined cis net income or los.s p!(Js depr.ec1qt1on and· amort1zat1on. . · . .. . .•; _ 
Source: Compiled from data submitted in res~nse lo qu!!lstionnair'es ot'the.U.S. lnt~r~atio.nal Trade Commission. 

' ~' : 

The two new firms reported export net sales of. 
double-compressed bales of [**] million apd domestic 
net sales of onJy (**] in 1987 (fable 2-7). Export net 
sales declined in spite of a new finn 's entrance in 1989, 
from ["'*] million in 1988 to ["'*] million in 1990. 

The two reportiqg finns sustained an aggregate 
?perating loss of [**] or [**] percent of tot.al n~t S1lles, 
~~ 1987. Aggregate Qperating inco~e declined from 
<N31,000 in 1988 to $220,opo, or 0.7 percent of ~otal 
n$et sales, in 1989 and then were reduced to losses of 
. 35,000, or 0.2 percent of total net sales, in 1990. Net 
tnc?~e or loss before income taxes 'followed generally 
a sunt1ar trend as operating incollle or loss, 

Investment in Productive Facilities 

The value of property, plant, and equipment and lhe 
~~(11 on book value of fixed assets are presented in 
a e 2-8. During the reporting periods, the operating 
f~d net returns on the · book va~ue of fixed assets 

llowed generally the same trend as did the ratio of 

L 

operating and net income to net sales for all types of 
alfalfa products discussed above except double
yompressed bales. 

Cap~tal Ex~n~itures !' 

The capital expenditures incUJTed by the reporting 
firms, by products, are shown in table 2-9. Toial 
capital expenditures for all dehydrated products 
increased from $764,000 in 1986 to $2.7 million in 
1987 and $3.5 million in 1989 before declining to $1.6 
million in 1988. Such expenditures were $2.5 million 
in 1990. Tot.al capital expenditures for all sun-cured 
products decr«ased from $2.6 million in 1986 to 
$967,000 in 1987, $2.5 million in 1988, $1.1 million in 
l989, and $920,000 in 1990, For double-compressed 
bales, tot.al capital e11p<fnditures jumped from (**] in 
1987 to [**} in 1988. Such expenditures were 
$530,000 in 1989 and $414,000 in 1990. 

Research ~nd development expenses of lhe 
reporting firms were negligible. 
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Table 2·6 . 
Income-and-loss experience of .U.S. pll'od1Jcera on their Qporatlons producing sun-cured cubes, flseal 
years 1986-901 ·· . . .. .•. .. .· . . 

Item 19s6 1987 19ss 1989 1990 

Value (1,000 dollars) 

Net sales: .. •• •• Domestic trade sales ....... , , ...... , ..• r· ··i Export trade sales •• •• ... 
·~ •• . . . . . . . . . . ... . . . . . . '.' 

Total ........................... ' .. 18,284 27,253 35,479 36,445 35,073 
Cost of goods sold .•.... , ..•.••. , .•..•.•. 16,305 23,392 30,971 31,963 30,981 

Gross profit ............•... , •••.•.•.• ; . 1,979 3,861 4,502 4,482 4,092 
Selling! Qene~al, and . 

2,191 2,471 2,173 2,550 admm1strat1ve expenses •..•••. , , •.•••. , • 2,875 

9J>erating inCQme or (loss) ••.• , •• ~ , •••••• " (212) 1,390 2,329 1;932· 1,217 . 
~tartup or shutdown expense .••.• : , ••••••• 0 0 '. 0 .78 0 
lntere~t expense •• , • , •.••••.• , . ~ .•••••• · ., • (::J F:I F:I .249 1::i Other insi:>me, net •••••.••••.• , • , , •••••.•• 521 

Net income or (loss) before income t~es .•... (255) 1,327 '2,32-0 2,126 1,785 
Oepreciation an.d amortization ... \' r , ••••••• 369 337 453 571 719 

Cash flow2 ...... ·, .....•..•. ,. , .•........ 11.4 1,664 2,773 2,697 2,504 

Ratio to total net sales (percent) · 

Oost of goods sold ..•..••. ' •..•.••........ 89.2 85.8 87.3 ·. 87.7 88.3 
Gross profit .....•... , , •..•. , •••..•...• ; 10.8 14.2 12.7 12.3 11.7 
Selling! Qene~al, and 

12.0 9.1 . S.1 7.0 ' admm1strattve expenses •••.• ( .• ~ .••••••• 8.2 
Operating income or (loss) •• , • · ..••• , •••..• p·2~ 5.1 '6.6 5.,3 3.5 
Net i~me or (loss) before ineom$ taxes •••• , . ' 1.4 4.9 6.5 5;8 5.1 

Number of firm~. reporting 

Qperailng losses ............ " . .. . . .. • .. 2 2 2 3 3 
Netlosses ..•........••••.•.•.•.•• ;.... 3 2 ~ 3 2 
i;>ata ........ ; .. , ........... '. '. • ~ .~ ... ; ·.. . 6 6 1 7 6 

1 Fiscal year of one firm each erlded Mar. 31, and May ?1. Fiscal year of two firms ended April 30, and three firms 
ended Dec. 31. _ , . . · . · · 

2 Cash flow is defined as net in.dame or loss ph.1s depreciation and amortiziition. 
Source: Compiled from data submittttd: in response to questionnaires of the U.S. International Trade Commission. . . . . . . . 
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f9bl9 2·7 ' 
income·and·loss ex~erlence of U.S. producer~ ~n .. their operations produ~lng double-compressed bales, 
nscal years 1986-90 · 

:, 
' I 

I)' 

1u~m 
' 1986 1987 1988 1989 1990 

Value (1,000 dollars) 

Net sales: · · 
. F:1 F:1 (] r·1 Domestic trade sales ................•. 1 0 

Export trade sales ...................... 0 •• 

Total ••... ' ....................... ; . Q F:I 23,100 29,575 19,020 
eost of goods sold . : ..................•.• 0 22,146 28,749 18,629 

Gross profit .... : . . . . . . . . . . . . . . . . . . . . . . . ' 0 (**] 954 826 391 
Selling, Qeneral, and 

(**] administrative expenses ................. 0 523 606 426 

Operating income or (loss) ...•............ 0 w:11 431 220 (35) 
Startup or shutdown expense .. · ........•.. ·. 0 

[J;J 
0 0 

Interest expense ............•....••... .- . 0 f ·· [(1:;1 (r;1 Other income or (expense), net ............•• 0 •• 

Net income or (loss) before income taxes ..... · 0 ((1:11 150 (53) . (351) 
Depreciation and amortization ..•........•.. 0 [ .. ] 126 158 

Cash flow2 • '. ......... ' •• ." • , ............ " •• o. [(*)] [**] 73 (193) 

Ratio to total net sales (percent) 

Cost of goods sold .....••......... , ...... i::J 95,9 97.2 97.9 
Gross profit or ~loss) ........ .' ...•........ 4.1 2.8 2.1 
Selling, Qenera , and · . 

' ((1:;1 administrative expenses ................• 2.3 2.0 2.2 
Operating income or (loss) ...... · .....•.... 1.9 0.7 (0.2) 
Net income or (loss) before income taxes ..... (**) 0.9 (0.2) (1.8) 

Number of firms reporting 

Operating losses . . • . . . . . . . . . . . . . . . . . . . . • 0 [:~] 1 1 3 
~at losses .........•....... ,. ......... ·. . . . o [ ] 1 3 4 
ala................................... O 2 . 5 6 6 

31
. 1 Fiscal year of one firm each ended Mar. 31, May 31, Aug. 31, and Sept. 3o. Fiscal year of two firms ended Dec. 

2 Cash flow is defined as net income or loss plus depreciation and amort.ization. . 
Source: Compiled from data submitted in response to questionnaires of th~ U.S. International Trade Commission. 
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1 
Table 2-s 
Value of assets and return on fixed assets of U.S. produC8rs of alfalfa products, by products flscal y 
1986-90 . . ' ears 

. I 

Item 1986 1987 1988 1989 1990 

Value (1,000 dollars) 

Dehydrated pellets and meal: 
. Fixed assets: 

·Original cost ........................ 25,270 25,814 26,147 26,658 28,013 
Book value ........................... 9,251 9,568 9,251 10,032 10,839 

Sun-cured pellets and meal: 
Fixed assets: 

Original cost ........................ 7,046 7,427 8,143 7,697 7,672 
Book.value ..............•.•.....••. 3,375 2,727 2,584 1,465 1,469 

Sun-cured cubes: 
Fixed assets: 

Original cost ........................ 3,494 4,020 5,687' 6,877 8,075 
Book value ......................... 2,144 2,159 3,464 3,957 4,691 

Double-compressed bales: 
Fixed assets: · 

Original cost .....................•.. 0 (::) F:l 1,553 1,517 
Book value ......................... 0 1,311 1,160 

Return on book value of fixed assf!.tS (percent) 1 

Dehydrated pellets and meal: 
Operating return2 ••••••••••••••••••••• : 7.7 (1.0) 18.4 26.6 11.0 
Net return3 •••••.••••....•.••.•.••••••• 15.7 6.3 27.6 29.0 11.8 

Sun-cured pellets and meal: 
Operating return2 ••••••••••••••••• , •••• f0.3~ ~29.8~ ~25.4~ 68.9 106.1 
Net return3 •••••.••••••••••••••••••••• 23.2 48.4 24.4 88.7 100.8 

Sun-cured cubes: 
Operating return2 •••••••••••••••••••••• ~12.9~ 58.9 62.4 45.3 23.3 
Net return3 • • . • • • . . • •••••••••••••••••• 14.8 56.1 62.3 50.2 35.8 

Double-compresse~ bales: 

(::) [(1:;1 12.9 (2.4~ Operating return ...................... 
Net return3 ••••••••••••••••.••••••••••• (4.3) (28.3 

1 Computed using data from only those firms supplying both asset and income-and-loss information, and as such, 
maY- not be derivable from data presented. ' ' ' 

2 Defined as operating income or loss divid11Jd by ass~~ value. 
3 Defined as net income or loss divided by asset value. 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission. 

Table 2·9 
Capital expenditures by U.S. producers of alfalfa proc;tucts, by products, fiscal years 1'986-90 

- (In thousands of dollars) 

Item 1986 1987 1988 1989 1990 

All de~drated products: · 

r:i (::i 1::i 
12 1::1 Lan and land improvements ............. 

Building and leasehold improvements ...... 360 
Machinery, equipment, and fixtures ........ 3,109 2,015 

Total' : ............................. 764 2,666 1,575 3,481 2,503 
All sun-cured products: 

F:l 1::1 Land and land improvements ............. 0 0 0 
Building and leasehold improvements ...... 739 (::) Fl Machinery, equipment, and fixtures ........ 1,820 1,062 767 

.Total ................................ 2,559 967 2,454' 1,066 920 
Double-comr.ressed bales: 

["*] Land and and improvements ............. 0 0 0 r~ Building and leasehold improvements ...... 0 0 F:J (83 0 
Machinery, equipment, and fixtures .•...... 0 [**] 44 r·1 

Total ............................... 0 r·1 [ .. ] 530 414 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission. 

' ,. 
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U.S. Prices 

The price· of alfalfa hay is a main detenninant of 
e prices of all processed alfalfa products, because a 
rge portion of production costs is raw material (hay) 
1st. Hay prices typically are highest in the Westefll 
nited Sta~s. 10 The following section presents 
1blished data on alfalfa product prices in selected 
arkets and summarizes industry-supplied data on 
>mestic and export sales prices as reported. in 
1estionnaire~. further analysis of the price trends as 
ey relate ~o competitiveness is provided in chapter 6. 

egional Price Trends of Dehydrr,ued 
!fa/fa Meal 

To eval~ate the price trends of alfalfa and to 
1mpare !,he prices in lhe different regions of ~e 
nited ~Ultes, average wholesale market price~ of 
:hydrateQ alfalfa meal ( 17 percent protein) in Kansas 
ity, MO; Portland OR; and Los Angeles, CA; 
corded by the U.S. Department of Agriculture are 
:ed. The tlµ-ce selected oities are in or near the major 
oducing areas noted on figure 1-2. The price for 
falfa meal is considered a good proxy for lhe price of 
:hydr~t~ pelle~. Meal is fonned from reground 
:llels, but in spite of lhe additional grir)ding process, 
ost producers charge the same price for dehydrated 
falfa pellets an,d dehydrated alfalfa meal. . 

10 \JSDA; National ·Agricultural Statistics Service, 
mual Price Summary, June 1991, p. A-24. 

lgure 2·2 

The quarterly average wholesale price of 
dehydrated alfalfa meal in Kansas City experienced an 
upward trend during 1986-89 and started to decline in 
1990. The quarterly prices for Portland and Los 
Angeles generally followed similar trends (fig. 2-2). 
Prices reported in Kansas City were always lower than 
those in Portland and Los Angeles. 

The changes in the price indicated that no regular 
seasonal fluctua~ons existed in the market, even 
though the prices in the third quarters were lowest in 3 
qu~ of the 5 sample years. Durability and adequate 
storage facilities contributed to suppressing seasonal 
changes in alfalfa meal prices. 

U.S. Domestic and Export Prices from 
Questionnaires. 

Using industfY responses to USITC questionnaires, 
the average quarterly prices of various alfalfa products 
for domestic sales and exports were calculated for the 
5-year sample period, 1986-90. All selling prices are 
weighted.~vera~e f.o.b. plant or port prices, unless 
otherwise specified. 11 These are average prices 

11 Free on board (f.o.b). Most processors and 
exporters quoted their prices on an f.o.b, basis. A few 
processors and el(porters quoted their price on both f.o.b. 
and delivered bases. Unless otherwise specified, only 
f.o.b. prices are used for calculating average domestic 
prices presented here. For exported products, however, 
many producers reported prices on a delivered basis, or 
used both delivered and f.o.b. quotations. The export data 
are reported on delivered, f.o.b. container yard, and · 
combined base~ for comparison below. 

lfalfa; Av9rage wholesale prices of dehydrated alfalfa meal, by selected markets, January 1986-
~m~ 1~01 · · · 

175~~-;;;;;:;:;;:;;;;;;;;;:;;;;;:;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;:;;;;;;::;;;;;;;;;;;--~~~~--~~~~~~~~~~~~~~~~ 

. 

~ Kan$SS City !!---• Portland 
lll[][][]JIJ Los Angeles 

"" "'~I Ill• 
':";,. : un i111 llit 

b ,.~ fij, .1 .. 

l. 12~ ·--·-~·· ....... . ... 
'" ...... 

... lillllb ----............ -.......... 
~lll!P- ~~ ·-· 

)• 

....... _ ... .... 
"qll!I-..;-........... -:.-....... · ._ .... . 

Jan- f?.pr- Jul- Oct- Jan- Apr- Jul
Mar J4n~ Sept Dec Mar June Sept 

1 1~86 . 1987. . 
For 17 percent protein content.. . 

ource: The U.S.- Department of Agriculture. 

Oct- Jan- Apr- Jul- Oct- Jan- Apr- Jul- Oct- Jan- Apr- Jul- Oct
Dec; Mar June $ept Dec Mar June Sept Dec Mar June Sept Dec 

1988 1989 1990 
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charged in many different transactions and do not 
include all the charges required to bring the atf alfa · 
products to the purchasers' locations. Almough such 
nationwide data have limitations when considering 
particular market areas, they are useful for comparing 
overall trends in domestic procesSC>rs' and expc)rters' 
prices and comparing price differences in the various 
alfalfa products. · 

Prrkes of Dehydrated Alfalfa Pellets and 
Meal 

The average quarterly price of dehydrated alfalfa 
pellets . and meal for domestic sales fluctuated 
moderately over the 5-year period (fig. 2-3). On the 
average, the price increased in 1987 through 1989, and 
then declined in 1990. The price varied within a range 
of about $62 per metric ton. 

The average quarterly prices of U.S. exports of 
dehydrated alfalfa pellets and meal to Japan ·are shown 
in figure 2-4. The basis for this price is f.o.b. west 
coast port. The price varied within a wide range. 

Among the reasons for the variability of the export 
price for dehydrated pellets include: there were few 
transactions reported for export of this product, 
contract specifications or quality may have been 
different than the usual standards, or some of the 
products may have been bagged for a particular 
specialty market such as pet foods. 

Prices of SunaCured Alfalfa Pellets and Meal 
Domestic prices of sun-cured pellets and meal 

generally increased during 1986-89 from $72 per 

metric ton to the high of $1i2 per metric ton in 1988 
declining in 1990 to $93-$95 (fig. 2-3). ' 

Very few exports ~o Japan of sun-cured pellets were 
re~rted, none after the first quarte~ of 1988. Expon 
pnces range:d bet~een $130 per metrtc ton in mid-1986 
to a low of $70 m the last quarter of 1987' (fig. 2-4). 

Prices of SunaCured Alfalfa Cubes 

Domestic and export prices of alfaJfa cubes follow 
similar trends, because the domestic sales reported 
were usually to an agent or broker and were destined 
for export. Some domesuc sales were of off-grade 
product that could nol be exported, Export sales prices· 
trended upward dw:ing 1.98()-90. · · Prices .are shown in 
figure 2-5 for delivered (c.&f. Japan), f.o.b. container 
yard, and for producers who quoted both.delivered and 
f.o.b. 

U.S. Export Prices of DoubleaCompressed 
Bales to Japan 

Domestic sales of double-compressed alfalfa hay 
were limited, and usually were ·destined to Hawaii, 
Alaska, or Puerto' Rico.12 Sµch domestic sales were 

12 One firm reported its domestic sales of double
compressed bales in the c<intinental United States. The 
prices of the baled hay were extremely low because the 
quality of the hay could ncit tneet the stand_ard required for 
export. 

Figure 2·3 
Alfalfa pellets: Average U.S. domestic price of dehydrated and sunacured, January 1986-December 
1~0 . . . 
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Figure 2·4 
Alfalfa pellets: Average U.S. export price to Japan, January 1986-December 1990 
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Figure 2~5 
Alfalfa cubes: Average U.S. export p~lce to Japan, January 1986-December 1990 
300------;::=========================;-:-::-------~~~~~~~~ 
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mostly reported on a delivered basis, which sometimes 
was higher than the delivered price destined to Japan 
because of higher freight costs. In general, the price of 
compressed alfalfa hay exported to Japan has been 
stable according to questionnaire respondents. Prices 
are shown in figure 2-6 for delivered (c.&f. Japan), 
f.o.b. oontainer yard, and for combined delivered and 
f.o.b. 

The changes in the domestic prices of the three 
different types of alfalfa products (sun-cured cubes and 
sun-cured and dehydrated pellets and meal) followed a 
similar pattern, i.e., increasing during .1987-~9, and 
decreasing in 1990. The quarterly price of sun-cured 
cubes was always higher than that of sun-cured pellets 
over the entire sample period. The price of cubes was 
also higher than that of dehydrated pellets during the 
first half of the period. However, in the second half of 
the period, the price of the dehydrated pellets was 
higher than the price of sun-cured cubes except in the 
fourth quarter of 1989, and the third and fourth quarters 
of 1990. 

U.S. Market 

The consumption of alfalfa products, like the 
consumption of other animal feeds, depends largely on 
the number of animals being fed, the nutritional needs 

Figure 2·6 

of livestock and poultry, and economic developments 
in the animal production sectors.13 Feed productio 
has been influenced by changes in the structure of lh n 
livestock production industry, improvements ~ 
efficiency of animal production per unit of feed 
changes in consumer preferences for meat anct 
livestock products, and developments affectin 
production of crops used as inputs for feed, including 
government pr?grams to support crop prices an~ 
control production. 

During the 1980s, total feed consumption b 
livestock and poultry in the. United States declin~ 
slightly (table 2-10). This trend is consistent with the 
reduction in inventories of ruminant livestock that 
occurred during the period (table 2-11). The data 
suggest that feed concentrates, or compound feeds 
have become a larger share of the feed ration, while th~ 
share of feed comprised by hay, roughage, and pasture 
has diminished. 

In the United States, the livestock sector has 
become more dependent on commercially purchase-O 
feeds. Operations of 100,000 birds per farm, beef 
cattle feedlots of 4,000 head, and dairy herds of up to 

13 William Lin, George Allen, and Mark Ash, 
"Livestock Feeds," in Seven Farm Input Industries, USDA, 
ERS, AER-635, Sept. 1990, pp. 66-78. 

Alfalfa hay: Average U.S. export price to Japan of doubl~compressed bales, January 1986·December 
1990 
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Table :Mo 
fGed consumed by livestock and poultry, 1980 and 1987" 

Feed consumption 

Feed material 1980 1987 

Million feed unit tons2 

Concentrates: 
Corn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116 137 
Other.feed grains .... , .......... , ........ , ........... · ... ~ ••...... ~ .....•... · . . • 25 35 
Byproduct feeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 · ·55 

~~~~~~~~ 

Total concentrates ........ ·. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 193 228 

HaAl1r~~ih~~~: ~~~.~~~t~~~:.................................................. 73 82 
Other harvested roughages . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 18 
Pasture . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . • • • • . • • • • . . . • . . • . . . . . • . . . . • . • . . • 232 183 

~~~~~~~~ 

Total hay, roughage, and pasture .••....•..... , . . . . . . . . . . . • . • . . . • . • . . . . • • . • 334 283 
~~~~~~~~ 

Total all feed . . • . . . . • . . . . . . . . . . . . . • • • . . . • . . • . . . . . • • . . . . . . . . . . . • . . • . • . . • 527 511 
1 Excludes Alaska and Hawaii. 
2 Measured in feed units per feeding year. A feed unit ton is the nutrient content of a feed product relative to a ton 

of corn containing 13.5 percent of moisture. 
Source: William Lin, "Livestock Feeds." 

Table :M1 
Livestock numbers,1 by types, 1981·90 

(1,000 head/number) 

Year 

1981 ............................. ·: ... . 
1982 ................................. . 
1983 ................................. . 
1984 ................................. . 
1985 ................................. . 
1986 ................................. . 
1987 ................................. . 
1988 ................................. . 
1989 ................................. . 
1990 ................................. . 

Dairy 
cows 

10,849 
10,986 
11,047 
11,059 
10,777 
11,118 
10,466 
10,311 
10,212 
10,153 

Beef 
catt/e2 

103,502 
104,458 
103,954 
102,301 
98,805 
94,262 
91,652 
89,311 
87,853 
88,009 

Swine 

64,462 
58,698 
54,534 
56,694 
54,073 
52,314 
51,001 
54,384 
55,469 
53,821 

Pouhry 

4,242,126 
4,228,470 
4,573,206 
4,714,708 
4,891,157 
5, 118,895 
5,486,598 
5,672,713 
6,019,564 
6,382,200 

1 Inventories as of January 1 for cattle and swine; poultry data are broiler and turkey slaughter and layers on 
farms. . · · 

2 All cattle except dairy cows. 
Note.-Oata are not available to indicate what percentage of feed rations constitutes alfalfa products for these animal 
types. 
Source: USDA. 

2,000 head have become common. Compound feeds 
used by these large fanns are either purchased as 
prepared mixes or are purchased as separate ingredients 
and mixed on the farm. Some of these prepared 
feedstuffs contain a small proportion of processed 
alfalfa. In 1984, 760,811 metric tons of dehydrated 
alfalfa pellets or meal and 998,696 metric tons of 
~un-cured alfalfa pellets or meal were used as feed 
ingredients in primary manufacturing.14 Alfalfa pellets 
destined for commercial farm use are consumed 
Primarily in poultry rations, with smaller amounts 

14 Mark Ash, William Lin, and Mae Dean Johnson, 
rhe U.S. Feed Manufacturing Industry, 1984, USDA, ERS, 

.B. No. 768, Dec. 1988, p. 125. 

consumed in swine rations. The remaining domestic 
market for alfalfa pellets is mainly for direct feeding to 
horses or rabbits, or as an ingredient in manufactured 
pet foods. 

Forages purchased from off the farm, such as 
alfalfa hay bales and alfalfa cubes, are used by beef 
cow-calf operations, beef feedlots, dairy fanns, and 
horse fanns. Consumption of hay in the United States 
totaled 82 million feed unit tons in 1987.15 Roughly 

15 William Lin, "Livestock Feeds," p. 67. 
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48 million feed unit tons of alfalfa hay are consumed 
domestically each year;16 · 

Data are not available on U.S. consumption of all 
the alfalfa products covered in this investigation. 
However, based on available infonnation and 
discussions with industry sources, it is believed that the 
domestic market for processed alfalfa products, 
particularly alfalfa pellets, contracted during the 1980s, 
although consumption of regular baled hay in the 
domestic market increased. U.S. Department of 

' Agriculture statistics on consumption (disappearance) 
of alfalfa pellets and alfalfa hay are shown in the 
following tabulation (in thousand metric tons):l7 

Year Alfalfa pellets · Alfalfa hay 

1981 898.9 78,950 
1982 887.2 78,340 
1983 897. 9 79,860 
1984 808.0 76,310 
1985 776.5 80,500 
1986 588.9 78,270 
1987 553.6 81,180 
1988 365. 1 70,360 
1989 (1) 65,710 
1990 (1) 75,080 

1 Not available. 

U.S. Imports of Alfalfa Products 

U.S. imports of alfalfa pellets (HTS subheadings 
1214.10.00.20, 1214.10.00.40, and 1214.10.00.60) 
have a general rate of duty of 3 percent, and a column 2 

16 Estimated by USITC staff. Feed unit tons are not 
comgarable with standard volumelric tons. 

Data on pellets are Oct.-Sept. crop ·years, from 
Grain and Feed Market News. Data on hay :are calendar 
years and are estimates of !!lfalfa share of all hay by 
Western Livestock Marketing Information Project and 
USITC staff. Disappearance is calculated by adjusting 
production for changes in stocks and foreign trade. Some 
of the decline in disappearance for alfalfa pellets can be 
accmmted for by reduced export sales. Some of the 
torinage included as disappearance of hay is used for 
production of pellets, cubes, and double-compressed bales 
for export. 

Table 2·12 

---, 
rate of. duty oJ 20 percent U~der the U,S.-Canada Free 
Trade Agreement, the Canbbean Basin Econo · 
Recovery ·Act, and the U.S.-Israel Free Trade Ar mic 
imports of pellets are duty free. Alfalfa hay classifi~ 
under Hannonized Tariff Schedule (HTS) ;ubhead~ 
1214.90.00.20, is duty free under the general rate'"gr 
duty. · o 

U.S. imports of alfalfa products during 1989 and 
1990 were small ($10.2 million in 1989 and $S 9 million in 1990) and were supplied mainly by Canada 
{tables 2-12, 2-13, 2-14, 2-15). Prior to 1989 alfalf 
products were not classified separately in the' impo~ 
records, so data on imports during earlier years are not 
available.· Nearly all of the imports were baled hay. 

U.S. Exports of Alfalfa Products. 
Japan was by far the leading destination for U.S. 

exports of alfalfa products. Because of known 
classification problems with U.S. export records for the 
subject products, analysis of trends in trade and market 
shares is based on Japanese import data (see ch. 4). 
U.S. export data are shown below to illustrate the 
relatively small size of the markets in the rest of the 
world when compared with Japan. The data in tables 
2-16, 2-17, and 2-18 show U.S. exports of alfalfa meal 
and pellets, alfalfa hay cubes, and hay and straw. 
Although the product description in the Tariff 
Schedules of the United States (TSUS) Schedule B 
specified dehydrated alfalfa products (subheading 
184.80:15), it is believed that a large percentage of U.S. 
exports of alfalfa pellets between 1981 and 1988 were 
produced using a sun-curing process, but were 
classified under this item. Because official statistics on 
exports of hay do not show a separate breakout for 
alfalfa, a table of estimated data is shown. 

Prior to 1989, separate data on exports of sun-cured 
and dehydrated alfalfa products were not available. 
U.S. export records on alfalfa products changed with 
the introduction oCthe HTS in 1989. Since 1989, data 
are available separately for exports of dehydrated and 
sun-cured alfalfa pellets and meal. U.S. exports of 
dehydrated alfalfa pellets were 7 ,511 metric tons in 
1989 and 9,191 metric tons in 1990, and 

Alfalfa meal and pellets, sun-cured: U.S. Imports for consumption, 1989-90 

Source 1989 1990 

Quantity (Metric tons) 

52 51 
52 51 

Canada ................................................. . 
Total ................................................ . 

Customs value (1,000 dollars) 

6 5 
6 5 

Canada ............................................... . 
Total : ................. · ............. · ............... . 

Unit value (Per metric ton) 

$112 $93 
112 93 

Canada . · ...•........... : .......................... : ... . 
Average ........................................... . 

Source: Compiled from official statistics of the U.S. Department of Commerce. 
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Table 2-13 
Alfalfa meal and pellets, not elsewhere specified: U.S., Imports for consumption, 1989.90 

source 1989 

Canada ......•...................... ; .....•........... 
Mexico ...•...•.........................•....•......... 
Israel ..........................•...................... 
All other ............................•. : ..•.....•....•.. 

Total .... · .... : .................................... . 

Canada ........•.............•..••..•.....•..•......•• 
Mexico .•.••......................•...•..•••..••.•.••.. 
Israel ......•................•..•.•.....•.............. 
All other ...•.•.•..•..•.......•...••••••...••.•.•.•...•. 

Total ............................... •, ..... •.• ...... . 

Canada ......••.•............•...........••........... 
Mexico ..•.•••.•..•....••....•••.•••.••....•........••. 
Israel ....................•.....•.•.................... 
All other .•••......•...•...•.•••.•••••.••••.•••.•.••..•. 

Average .•........................•.......•......... 
1 Not applicable. 

\ 4,547 
0 
0 
1 

4,548 

547 
0 
0 
2 

549 

$120 

~:~ 
2,420 

121 

Source: Compiled from official statistics of the U.S. Department of Commerce. 

Table 2·14 

Quantity (Metric tons) 

Customs value (1,000 dollars) 

Unit value (Per metric ton) 

Hay, whether or not In the form. of pellets: U.S. Imports for ·consumption, 1989·90 

Source 1989 

Quantity (Metric tons) 

1990 

2;102 
1,292 

1 
0 

3,395 

261 
100 

1 
0 

362 

$124 
78 

1,400 
(1) 

107 

1990 

Xu~athdear · · . . • • . . . . . . . . . . . . • • • . . • . • • • • . . . • . . • . . . . • • . • . • . 93,344 49,640 
· · · · · · · · · · ........ , ................... ,,....... 182 r 0 

~~~----~---~----------Tot a I ......................................... , . . . . . 93,526 49,.640 
~~~~~~~~~~~-,...~_;,..~ 

\I ~l:;t:, : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : g,s~g Customs value {1,000 doHars) 5015~ 
Total -9-,-62-5--------------5-, 1-5-6 I .............................................. -----U=n-it-va-1-ue-(P_e_r_m_e_t"-ic-t-on_) ___ _ 

I Xu~~~ ·.............................................. $103 $104 I Aver~~~ •••.••••.•....•••••• .- ••.•••••.•••••••.••.•.. ___ 1_1 s0_38 __________ ~----1·~1-~ 

I ~t appli~~~r:.' ... · · · · · · · · · · · · · · · · · · · · · · · · · · · ' · · · · · · . 
l Source· Co ·r 
r; • mp1 ed from official statistics of the U.S. Department of Commerce. 
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Table 2·15 
Alfalfa hay pellets (cubes) used In animal feed: U.S. Imports for consumption, 1989-90 

Source 1989 1990 

Quantity (Metric tons) 

Canada·................................................ 0 4.73T 
4,731 Total . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . o 

Customs value (1,000 dollars) 

Canada ............................................... . 0 
0 364 

364 Total ...... ····· ........... ·, ......................... . 
Unit value (Permetric ton) 

. ~,:-=~~~~~~~~~~--~~ 

Canada ...... ; ........ ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( ) $77 
Average .............................. , . . . . . . . . . . . . . . (1) 77 

1 Not applicable. 

Source: Compiled from official statlsti~s of the U.S. Department of Commerce. 

exports of sun-cured alfalfa pellets in 1989 and 1990 
were 5,967 metric tons and 1,759 metric tons, 
respectively. Exports of dehydrated and sun-cured 
alfalfa' pellets were primarily to Japan. 

The importance of Japan as a destination for U.S. 
exports of alfalfa products increased dramatically over 
the past decade. Japan's purchases of U.S. alfalfa 
pellets varied during the 1980s from a low of 1 percent 
of all U.S. exports in 1985 to a high of 82 percent in 
1989 and 1990. Japan also increased its share of U.S. 
exports of alfalfa cubes, from 80 percent in 1981 to 
96 percent in 1990. There was also a significant 
increase in Japan's share of U.S. exports of alfalfa hay, 
from an estimated low of 23 percent in 1982 to a high 
of 98 percent in 1989, and ending with 95 percent of 
the exports in 1990. 

Among the west coast customs districts, San 
Francisco was, by far, the leading port-of-exit of alfalfa 
meal and pellets in 1990, accoµnting for 76 .percent of 
total U.S .. exports, and 87 percent of U.S. exports to 
Japan. Seattle handled 10 percent of U.S. exports of 
pellets and meal, and Los Angeles was responsible for 
7 percent. 

The leading ports-of-exit of alfalfa cubes to Japan 
were Seattle (37 percent), Los Angeles (26 percent), 
San Francisco (25 percent), and Portland (12 percent). 
Seattle accounted for 37 percent of total U.S. exports of 
alfalfa cubes and was followed by Los Angeles and 
San Francisco (25 percent), and Portland (12 percent). 

Los Angeles was the leading port-of-exit of hay to 
both the world and Japan, accounting for 45 percent 
and 46 percent, respectively, in 1990. Seattle was the 

. second~le11ding port-of-exit, accounting for 34 percent 
of total U.S. exports and 34 percent of U.S. exports to 
Japan. Ponland handled 11 percent of total U.S. 
exports and the same percentage of exports to Japan, 
while San Francisc.o accounted for 9-percent of total 
U.S. exports and the same percentage of exports to 
Japan. 
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Marketing Practices. 
The channels of distribution for alfalfa pellets 

differ from those typically used for alfalfa cubes and 
compressed hay, mainly because pellets are produced 
essentially for domestic consumption while cubes and 
comp~ssed bale~ are usually destined for export 

The U.S. alfalfa pellet industry serves primarily 
domestic markets, shipping products in bulk lots to 
feed mills or large livestock operations. Most of the 
large firms are located in the Midwestern States, close 
to raw material supplies and to the large feed mills. 
The sun-cured and dehydrated pellets are marketed 
based on protein content, generally guaranteed to be at 
least 17 percent for dehydrated and 15 percent for 
sun-cured. Some sales are for alfalfa meal rather than 
pellets; meal is produced by regrinding the pellets. 
Many sales take place directly from the processing firm 
to the end user without involving additional firms in 

· the packaging or distribution. Others are through a 
· broker or dealer who takes title to the product. There 
are some sales of alfalfa pellets in small lots, generally 
to such operations as horse stables. These are usually 
bagged, often into 50-pound sizes, and sold through 
retail channels; 

U.S. producers of ·alfalfa cubes and 
double-compressed bales are typically export-oriented 
firms in the Western States.18 ·The largest firms are 
brokers that purchase hay from farms in a fairly 
widespread region, compress the hay or cube it at their 
plant, then load it into containers for export. Some 
other U.S. producers own or rent land and grow the 
alfalfa hay in addition to processing and preparing it 
for export. Foreign purchasers often make contacts 
directly with U.S. producers .. · 

. 18 A few firms produce cubes for local markets, 
mainly for horses, although data are not available on the 

· quantity of such sales. Typically, cubes sold in the 
domestic market are sold to brokers for export or are 
products' not of suitable quality for. the export market. 

I 
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Table 2-16 
Alfalfa.pellets: U.S. exports ot domestic merchandise, by principal markets, 1981-90 

Market 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Quantity (Metric tons) 

J~an ........... 2,062 21,395 23,445 2.957 66 7,038 2,930 918 - 11,018 8,956 
Taiwan .......••. 0 _() 4-90 2,932 0 417 1,240 757 112 719 
Mexico ....•..••. 5;841 885 38 132 96 178 83 180 1,070 650 
Canada .' ........ 2,632 885 1,403 69 70 119 315 175 62 0 
/\ti other ... _ ...•. 39.323 U0,877 33,336 3,007 12,078 130,693 35,879 143 1,216 625 

-Total .....•.. 49~B57 134,042 58,712 9,097 12,310 138,445 40,447 2,173 13,478 10,950 

Value ({1,000 dollars) 

Japan ... : ....... 236 1,955 3,348 503 11. - 879 363 42 883 1,158 
Taiwan .......... 0 0 23 450 o· 27 78 59 5 99 
Mexico .......... 573. 117 2· 1-4 7 10 7 16 97 39 
Canada ..•....•• 338 176 131 3 3 ·. 10· 15 9 3 0, 
All other .•.......• 5,616 15.2W 4,536. 423_ 1,421. 13,79g·. 3,752 17 456 no 

··Total ........ 6,763. 17,464 ~.040 1,393 . 1,442 14,718 4,215 1't3 - 1,444 1,405 

Unit value· (Permetiic ton) : 

Japan ........... $114 $91 $'143 $170 $166 $1-25 $124 $46 $80 $129 
Taiwan .......... ~1) (1) 47 153 (1) 65 63 78 45 138 
Mexico ..•..••... 98 132 52 1-06 73 56 85 89 91 60 
:Canada ......... 128 199 93 44 43 84 48 51 48 (1) 
A11 other .•....... 143 137 136 141 118 10p 105 1l9 375 176 

Average ..... 136 130 137 153 111- 1.06 1'04 66. 107 128 

t Not applicable. 

Source: Compiled from official statistics of the U.S. Department of Commerce. Schedule B number 184.8015 for 1981-88; HS 1214.10.00.20 and 1214.10.00.40 for 
1989-90. . 
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N Table 2·17 

Alfalfa cubes: U.S. exports of domestic merchandise, by principal markets, 1981-90 

Market 1981 1982 1983 1984 1985 1986 1987 - 1988 1989 1990 

Quantity (Metric tons) 

Japan ...•....... 233,336 268,004 346,731 359,622 400,435 542,447 510,016 632,363 493,984 505,281 
Taiwan .......... 0 1,086 2,064 1,027 1,414 4,893 7,196 12,694 11,233 6,972 
Canada ......... 47,647 49,186 38,427 33,507 34,754 32,530 13,555 5,010 3,764 8,081 
Mexico .......... 8,122 190 142 738 1,258 403 153 '4,253 10,855 1,478 
South Korea ...... 200 0 254 115 0 0 5,479 1,088 5,406 3,152 
All other •........ 3,461 1,723 4,078 2,433 1,318 11,982 260 17,195 248 2,108 

Total ........ 292,766 . 320,188 391,696 397,442 439,180 592,255 536,660 672,604 525,490. ' 52:7,072 

Value (1,000 dollars) 
. ' 

Japan •....•..... 29,968 35,826 50,024 51,361 56,801 77,533• 67;611 89,930 73.887 81,608 
Taiwan ..••..•... 0 161 307 121 225 750 757 2,050 1;812 1,094 
Canada .•••..... 7,358 7,744 5,858 4,926 5,138 3,413 1,625 730 580 858 
Mexico •.••...... 1,016 29 26 70 185 73 25 705 1,173 270 
South Korea ...... 22 0 42 19 0 0- 545 157 598 533 
All other ...••.... 641 364 720 601 264· 1,400 61 2.755 45 421 

Total ...•.... '39,005 44,124 56,997 57,098 62,613 83, 169 ' 70,624 96,327 78,094 84,784 

. Unit value (Per metric .ton) . ' 

Japan ......•.... $128 $134 $144 $143 $142 $1.43 $133 $142 $150 $162 
Taiwan .....•.... (1J 148 149 118 159 1-53 105 161 161 157 
Canada ....•.... 154 157 152 147 148 105 120 146 154 106 
Mexico ............ 125 153 183 95 147 181 163 166 108 183 
South Korea ... • ... 110 (1) l65. 165 (') (') 99 144 ' 110 169 
All other· .......... 185 211 177 247 200 117 - 234 160 185 200 

Average .. : ... ·. 133 . 138· 145 144 143 -·140 132 143· 149 161 ., ' 

1 Not applicable; .. 

Source: COmpiled fro~ ofr.c;i~1 ·statistics-of "dle HS. Oepartment of Commerce~ Schedule ·a: number-tM.8005 for t'981-8B; HS t 214. to.c:i0.60- and 2308. 90.60.40' for 
1989-90. . . • . . : . . . ' . . ' ' ' . . . ' . . . ' : . . . . ' • ' 
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Table 2-18 
Alfalfa hay: U.S. exports of domestic merchandise, by principal markets, 1981-90 

Market 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Quantity (~etric tons) 

Japan ..•........ 14,522 10,813 14,374 18,821 31,820 68,099 66,415 149,029 154,498 166,148 
Mexico •.••...•.. 9,973 4,483 162 4,969 4,018 1,701 1,639 9,849 .199 963 
Canada •........ 26,729 28,755 19,967 12,866 16,824 22,860 6,931 3,068 391 2,051 
Taiwan .••....•.• 21 29 45 22 53 181 929 1,487 1,298 3,120 
United Arab 

Emirates ....... 0 0 0 203 0 82 273 384 397 58 
Hong Kong •.....• .608 311 600 470 319 204 114 359 433 1,576 
All ether .•....••. 1,872 1,784 2,107 745 511 378 229 393 726 682 

Total ..•.•... 53,726 46,.175 37,256 38,096 53,544 93,504 76,530 164,569 157,942 174,596 

Value (1,000 dollars) 

Japan .•.•••...•. 2,072 1,731 2,272 2,904 4,655 10,134 10,649 20,316 20,321 20,115 
Mexico .•.•••.•.•. 934 405 16 540 484 159 142 888 - 23 112 
Canada ••.••.... 2,699 2,853 1,938 1,235 1,519 1,973 586 303 42 216 
Taiwan .••••..••. 5 5 9 2 6 51 93 191 172 543 
United Arab 

Emirates ...•..• 0 0 0 20 0 23 27 41 48 14 
Hong Kong •••.• ·- 126 74 123 76 37 21 11 35 58 178 
All other .•••.•••• 293 291 323. 128 78 58 40 62 111 98 

Total ...•.... 6,126 5,358 4,680 4,904 6,778 12,417 11,547 21,834 20,773 21,275 

Unit value (per metric ton) 

Japan .•..••..... 143 160 158 1.54 146 149 160 136 132 121 
Mexico .......... 94 - 90 99 109 120 93 86 90 116 116 
Canada ..•••..•. 101 99 97 96 90 86 85 99 107 105 
Taiwan ••.......• 216 155 187 92 105 279 100 128 132 174 
United Arab 

Emirates ....•.. (1) (1) {1) 96 (1) 276 99 107 120 233 
Hong1<ong ....... 206 238 205 162 116 101 92 96 133 113 
All other .......•. 156 163 153 171 153 154 175 156 152 144 

Aver.age .•..• 114 116 126 129 127, 133 151 133 132 122 
1 Not applicable. 

Source: l:jSITC staff estimates. 
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Government Progrwns 
U.S.-produced alfalfa is specifically targeted by 

two types of U.S. Government programs: research 
programs focusing on alfalfa and the Targeted Export 
Assistance program. Both of these programs are 
relatively small. Alfalfa is affected indirectly by other 
Government programs concerning income support, 
conservation, and irrigation. 

Programs Directly Affecting Alfalfa 

Research and Development 
Alfalfa research receives aid from Federal, State, 

public, and private organizations. Data on research 
expenditures for alfalfa are collected by the 
Cooperative State Research Service (CSRS) and the 
Agricultural ,,Research Service (ARS) of the U.S. · 
Department of Agriculture (USDA) as well as the 
Current Research Information System (CRIS). 
According to these sources, the amount of public 
research expenditures for alfalfa increased steadily 
from $15.6 million in 1986 to $19.9 mHlion in 1989. 

Alfalfa research focuses on ·the development of 
new methods of growing, drying, and marketing 
alfalfa. One current area of research and development 
is solar drying, which could compete with dehydrating 
methods using natural gas. Additional research and 
development expenditures relate to more general areas 
of benefit to alfalfa, such as soil science, genetics, pest 
management, and fann equipment. 

Export Promotion Programs 
Through the USDA's Targeted Export 

Assistance/Market Promotion Program, 19 funds are 
provided to industry groups for foreign market 
development activities. Market development activities 
include education about U.S. products, demonstrations; 
and information on obtaining the product The 
cooperating industry group for the alfalfa expc)rt 
program is the National Hay Association (NHA). The 
NHA has targeted South Korea, Japan, and Taiwan. 
Government funds and NH.A contributions for market 
development, 1984-90, are shown in the tabulation at 
the bottom of the page (in dollars):ZO 

19 The Targeted Export Assistance program was 
renamed Market Promotion Program in 1990. 

20 NHA records. · · .. 

In rec~nt ye!ll's, as ,the tabulation shows, the NBA 
has · been devoting larger amounts of money to th 
development of the Korean market. This concentra . e 
on the Korean market followed the January 1 ~on 
liberalization of imports of alfalfa hay products b ~ 
Korean Government The funds channeled bl the 
NHA have .been used for such educational purposes ~ 
a feed tnal to demonstrate the importance 
high-quality roughage such as alfalfa. of 

Other Federal Programs 

There are no other known Federal programs that 
directly target processed alfalfa. Programs such as the 
price-s~pport programs for dairy products and for 
compeung crops such as wheat, feed grains and 
oilseeds all influence production of alfalfa at th~ fann 
level. Alfalfa can also be grown on land under the 
acreage reduction program and the conservation 
reserve program (both programs to take land out of 
production), although such production cannot be 
harvested or grazed except during authorized periods of 
disaster. However, inasmuch as these programs do not 
directly impact the production of processed alfalfa 
products, these programs are not examined in further 
detail in this report. 

Federal water projects, State water projects, and 
quasi-governmental bodies all provide irrigation 
services that have benefitted alfalfa production at the 
fann level, particularly in the Western States. 
Irrigation water available to alfalfa growers in Western 
States accounts for the high yields and relatively 
consistent quality of the sun-cured alfalfa products that 
originate in those States. Substantial Federal assistance 
has been involved in the development of the Federal 
Water Projects; State projects and quasi-governmental 
bodies also provide irrigation services. Although data 
are not available to indicate the overall effect of 
government irrigation programs on the alfalfa products 
industry, they is believed to have benefited processors 
indirectly by increasing supplies of raw materials. 

It is difficult to place a monetary value on Federal 
and State water programs in alfalfa-growing areas. 

, Some of the costs are capitalized into higher land 
values and so are paid in rents rather than in water 
rates. Also, establishing a basis for the market value of 
water is not easy. One must decide to use as a basis the 
residential rates in nearby areas, the value of the next 
highest· use in that region, or yet another base. 

1984 1985 1986 1987 1988 1989 1990. 

Government funds: 
Japan ........ , ... 10,761 6,907 23,708 18,936 27,938 4,243 8,280 
Korea ..........•. 5,601 11,262 2,298 42,873' ' 6,291 69,900 67,991 
Taiwan ............ 0 0 0 12,425 6,291 13,510 0 

NHA contributions: 
Japan ............ · 29,920· 14,480 57,883 40,524 57,011 4,243 47,774 
Korea .· ........... 5,628 22,736 4,810 75,497 9,312 226,343 199,655 
Taiwan ........... 0 0 0 34,052 9,312 38,383 0 
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Differentiation must also be made between wflat is 
infrastructure per se and what is a project of direct 
benefit to the f anner. · 

The majority of the authority for allocation lind 
administration of freshwater resources stems from the 
individual States. In most States, an agency or "water 
court" administers the use of surface and ground-water. 
Generally, the Federal Gqvernment accedes to. Sta~ 
law through the application for water rights associated 
with reclamation programs. Additionally, the Western 
States each provide for quasi-public agencies that' act as 
wholesale or retail suppliers of water to fanns. These 
i:iuasi-public 0rganizations have the power to tax both 
rural and urban property owners and, in some cases, 
they hold the power to issue tax.exempt bonds. More 
than on~-half o( the irrigation water delivered by Wjlter 
organizations is prpvided by the quasi-public. 
organizations.21 The amoµnt of this water devoted to · 
alfalfa is not known. 

Federal dev~lopment of µ,igation works began 
with the Reclamation Act of 1902 (32 Stat. 388; 43 
U.S.C. 391). The R,eclamation Act and subsequent 
amendments were part of a Federal Government effort· 
to promote settl~ment of the West through irriga_ted. 
agriculture. The Bureau of Reclamation (the Bureau),· 
which evolved from this first Reclamation Act, 
administers the reclamation programs; a task which 
involves completing projects still under construction, 
maintenance, and collecting revenue from water-supply 
contracts. The Bureau states that "all reclamation 
project costs for the purpose of irrigation, power, and 
municipal and industrial water supply should be repaid 
in full" (U.S. Department of the Interior, Bureau of 
Reclamation, 1972, p. ix). As of September 30, 1989, 
Federal investment in completed Reclamation project 
facilities totaled $9.7 billion, divided as follows: $1.9 
billion in specific irrigati!Jn facilities, $1.8 billion in 
electric power facilities, $0.5 billion. in. municipal and . 
industrial facilities, and $5.5 billion in multipurpose · 
and other facilities.22 · · .. 

' ' 

Inigation and the Jlrojects that make it possible 
receive assistance from reduced and· interest-free 
repayfllent for the projects and the pasipg of repayment. 
on "ability to pay.';i3 Tfle Reclamation Act of 1902 did 

l 

21 Na1ional Waler Summary 1987-HydrQ/ogic Events 
and Wa1er Supply and Use, U.S. Geolo~ical Survey, Water 
Su~y Paper 2350, p. 99. . 

1989 Summary Statistics: Water, Land, and Related 
DRata, U.S. Department of the Interior, Bureau Of 

eclamation, p. 1. . · ; 
23 Richard Wahl, Markets for Federal Wafer~'.. 

~14bsidies, Property Rights, and the Bureau of Reclamation, 
esourc\)s for th~ Future, 198f), p. 27. , · · · . 

not specify that interest was to be charged along with 
the . cost of the construction of the projects. The 
Reclamation .Project Act of 1939 (53 Stat. 1187; 43 
U.S; C. 485), while specific in the sections dealing with 
interest payment for municipal water and power, also 
did not deal with recovery . of interest on irrigation. 
Interest-free repayment periods have been ~ted by 
additional reclamation legislation throughout the 
years.24 . . . 

The. Reclamation Act of 1939 also stated that 
irrigation' costs beyond the irrigators' ability tO pay 
may be shifted to other project beneficiaries such as 

· · hydroelectric power users. The Bureau of Reclamation 
estimates the amount an· irrigator is able to pay based 
on developed fann budgets typical of the area. Ability 
to pay is determined through a percentage of net 
income, and water rates for a district are set 

·25 accordingly. _ . 

Appf9ximately l million acres of irrigated land in 
California receive water at no cost from Federal and 
State projects as the result of riparian rights,26 
Riparian rights grant free water to those farms that 
were taking water from the source of the projects prior 
to constnictio!l. ·Th~ am.ount.of alfalfa 'grown qn lands 
having riparian rights is hot ki}own. 

Water rates vary widely among project districts and 
· within distri~ts. For example, in the Mid-Pacific 
District of the Central Valley Project, rates vary from 
free to riparian rights holders to approximately $90 ~r 
acre-foot for some areas which require pumping.27 
One reason fof assessing different water rates is the 
Reclamation Refonn Act of 1982, which requires 
charging "full cost"-to be assessed on a district by 
district basis-on excess acreage above a set 960-acre 
limitation. 

In 1989, alfalfa was grown on a total of 1.7 million 
irrigated acres in Federal projects which represented 17 
percent of total harvested acreage · in alfalfa 
nationwide.26 Of particular importance to alfalfa 
growers are. the Columbia River Project, the Central 
Valley Project, and the Colorado River Project (table 
2-19). The acreage irrigated under these projects 
accounts for about one-fourth of the alfalfa harvested 
in Washington State, California, and Utah. 

1A Reclamation Extension Act of 1914 (38 Stat.686), 
Omnibus Adjustment Act of 1926 (44 Stat. 636), and' 

. Reclamatio.n Project Act of 1939 (53 Stat. 1187; 43 U.S.C. 
485). . 

25 Wahl, p. 39'. 
. 

26 USITC staff conversation with Mr. Jeff McCracken, 
· Bureau of Reclam·ation, Mid-Pacific Regional Office, Aug. 

19. 1991. 
n Ibid. 
28 1989 Summary Statistics: Water, Land, and Related 

Data, p. 46. 
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Table 2·19 
Alfalfa: Irrigated acres under Federal projects, reclamation reform contract rate, basis, actual/full cost, and crop value by regions and projects 

Cost ranges for-

States Type of Contract Crop 
Region and project affected service1 Acreage Full rate value 

Pera.en $1,000 
Pacific Northwest Region: · 

$20.95 Baker Valley •..• ; ..••..••......••...•..... OR s 5,095 $1.19 $2,213 
Bitter Root •....•••.•..•......•••.... ~ •... MT F 5,007 1.97 1.10 1,878 
Boise .................................... ID,OR F,S 63,446 0-14.63 0-28.73 25,603 
Columbia Basin .............................. WA F 128,825 60.95 2.63-187.30 76,665 
Crescent lake Dam .•.•••••.....•.......... OR F 5,098. .1.58. 79 2,804 

·Crooked River ............................. ' OR F,S 4.111 .t4f-2S:3S .53-2.33 3,001 
Deschutes ••••• ~ .................... ! ••••••• OR r=-;.s 1~984 1LZ6- 2.62· 6,795·· 
little Wood River ............................... ID s 3,045 5.10 2.04 799 
Minidoka-Palisades ........................... ID.WY F.S, T 197,970 1.51 2.19 67,133 
Owyhee ................................... ID,OR F,S 18,108 .07-8.92 .05-.49 8,413 
Umatilla . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . · .. OR F,S 6,285 1.60-3.37 0-.29 . 3,143 
Vale ...................................... OR F 8,591 8.40 60 3,650 
Yakima ..•.••.••..•••••••••••••••.••••.. ~· WA F,S 35,275 38.33 4.54 20,244 

Mid-Pacific Region: 
CA F,S, T 170,862 0-21.98 132,862 Central Valley ••••••••••••••••••••••..••.•• Q-320.43 

Humboldt •••.••••••••.•••.••••••..••••... NV s .19,600 0.00 0.00 7,938 
Klamath ..................... ·• ............. CA.OR F 33,595 0.00 0.00 15,864 
Newlands .••.•.••••••.•.•.•••••••.••...•. NV F 35,000 0.00 0.00 17,451 
Solano ............. ,. ..................... CA s 6,660 16.52 2.65 4,359 

lower Colorado Rion: · · · · 
Boulder Canyon I-American 

F Canal, Imperial Division ....•••••••••••••.•. CA 166,732 0-11.72 0-5.97 141,722 

See footnotes at end of table. 



Table 2-19-Contlnued 
Alfalfa: Irrigated acres under Federal projects, reclamation reform contract rate, basis, actual/full cost, and crop va~ue by regions and projects 

Cost ranges for-

States Type of Contract Crop 
Region and project affected service' Acreage Full rate value 

Peracr, $1,000 

Upg::i~~r~~~- ~:1'.~n_: ....................... NM F 13,997 $0 $0 $7,698 
Central Utah-Bonneville Unit ....................... UT F,S 7,806 306.38 4.18 2,810 
Central Utah.Jenson Unit .................... UT s 2,544 205.00 1.01 916 
Central Utah-Vernal Unit ................................ UT s 7,801 51.00 2.35 1,716 
Collbran ................................................. co s 3,030 21.46 .96 818 
Dolores .................................. co F,S 13,943 0.00 1.96 4,179 
Emery ................................... UT s 7,768 54.08 6.39 2,318 
Florida ........................................................ co s 3,607 38.55 1.85 1,120 
Ft. Sumner ............................... NM F 2,641 20.45 4.98 687 
Middle Rio Grande ......................... NM F 31,526 21.05 4.17 20,831 
Ogden River .............................. UT s 6,245 71.25 1.77 1,641 
Paonia .................................. co s 3,360 6.23 2.23 833 
Provo River ........................................... co s 12,098 6.26 3.37 4,597 
Silt ................................................... co s 3,042 73.62 2.72 1,037 
Tucumcari ................................................ NM F 5,b53 10.56 1.42 1,728 
Uncompahgre .................................... co F 14,363 3.40 .44 6,336 
Weber Basin .............................. UT s 7,398 80.64 1.09 2,124 

1 S = Supplemental service, F ""full service; T =temporary. 
2 The basis for this rate is acre-foot. All other contract rates are calculated on a repayment basis. 



Chapter 3 . . 
Canadian Industry and Market. 

Canadian Industry · 

, Alfalfa is grown throughout Canada, but the major 
ptoducing Provinces are Alberta, Saskatchewan, and. 
Ontario. Most of the production is harvested in the· 
fonn of sun-cured bitles (mostly the 800.lb.-1,500 lb. 
round bales). Most of the baled hay is consum~ by 
livestock on the farm on which it is produced; it 
typically is not sold commercially. Alfalfa is ·a 
significant crop, particularly in the prairie Pf()\'.in~s. It 
has been estimated that the forage industry in Alberta 
alone is worth Can$600 million annually at .the farm 
level.1 . · · 

The processed alfalfa products that are the subjects 
of this study are produced principally in Alberta and 
Saskatchewan, where they are produced almost entirely 
for export to the Pacific Rim. The small production of 
processed alfalfa products in other Provinces (mainly 
in Ontario) is principally for domestic consumption. 

Costs of production for Canadian· alfalfa products 
increased between 1986-90. Raw materials and repair 
and maintenance increased steadily, but direct labor 
and energy costs varied during the period examined. 
Canadian finns providing information for this study 
showed overall positive . financial returns. Operating 
incomes. increased between 1987 and 1988, but 
dropped between 1988 and 1990. 

Prices of Canadian alfalfa products exported 
increased greatly between 1986 and 1990, with the 
largest increase in the price of alfalfa cubes. Data are 
not available on domestic price Q'ends for Canadian 
alfalfa products. · . . 

The Canadian domestic market for alfalfa products 
appears to have remained stable or declined slightly 
during the 1980s. The value of domestic consumption 
of alfalfa products peaked in 1984/85, 'but then 
declined. . . 

During the 1980s, Canada exported approximately 
80 percent of its alfalfa products production. Between 
1981 and 1990, Canadian exports of alfalfa pellets ana 
meal increased threefold in quantity, and exports of hay 
and cubes increased twofold. The majority of 
Canadian alfalfa product exports are to Japan. 

. One Federal Canadian program, Western 
D~versification, directly targets alfalfa. A fund under 
this program supports the development of new products 
and technology for alfalfa processing in Western 
Canada. Another program with similar objectives, the 

b
Alberta Proc~ssing and Marketing Agreement, is run 
~y the Alberta Government with Federal matching 
iunds. · · 

I\ 1 Submission of the Canadian Dehydrators Association, 
ug. 6, 1991, p. 10. 

Nwriber and l<>catiQn of Producers. 
Processed alfalfa producers are located in folir 

distinct geographic regions in Canada:2 

(1) Eastern producers-in Southeastern Ontario 
and Southern Quebec; 

(2) .Northern growing area in Saskatthewan; 

(3) Northern growing area in Alberta, stretching 
south to Edmonton; and 

(4) Southern Alberta. 

The Eastern producers (two plants in Quebec and 
eight plants in. Ontario), are small, each producing 
between 2,0004,000 metric tons of dehydrated pellets 
annually, almost all for. local. consumption. These 
firms accounted for abOut 10 percent of total Canadian 
production of alfalfa pellets and cubes in 1988.3 

' ... 

The northern growing area in Saskatchewan began 
growing alfalfa . for the production of alfatfa seed. 
Alfalfa in this region generally is not irrigated; but is 
procJ11ced on dryland farms; Competing crops for land 
use include wheat (hiµ"d spring),· barley, oats, rye, 
canary seed, canola, flax, peas, and lentils. The first 
Canadian dehydration plants producing for export were 
in this region. Pellets are the primary product. Plants 
in the region produce an average of 15,000 metric tons 
to. 20,000 metric tons annually, with capacity ranging 
up to 40,000 metric tons annually. Plants in the area 
are situated close enough together so that .the area in 
which an individual plant contracts for alfalfa acreage . 
overlaps· with that of other facilities, thus creating 
competition for alfalfa acreage. 4 . 

. The northern growing area of Alberta (extending 
south to Edmonton) is the largest and most diversified 
area, with ~e greatest number of the largest production 
facilities. Pellets (dehydrated and sun-cured) are the 
principal products; cubes also are produced in this area 
in significant volume. 'This is a dryland fanning area 
wi~ a typical farm· being 1,000 acres or more. A wide 
variety of crops is grown, including alfalfa, small 
grains (barley, rye, and oats), canola, and field peas. 

The southern growing area in Alberta ~tween 
Lethbridge and Medicine Hat) is generally irrigated. 
Other crops produced in · this region include sugar 
beets, wheat, barley, and· a wide range of. vegetables. 
The three producers located in this area produce · 
dehydr~ted and sun-cured alfalfa cubes and have a 
combined production capacity of 110,000 metric tons 
per year. 

2 USITC staff discussion with Bryan Davidson, . 
Executive Director, Canadian Dehydrators Association, 
Ma):'. 3, 1991. . . 
. 3 Industry, Science, and Technology Canada, Processed 
Forage Industry Profile, 1988. 

· 
4 ITC staff conversation with Martin Chabot, President, 

Parkland Alfalfa Products Ltd., Zenon Park, Saskatchewan. 
June 18, 1991. 
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The compressed hay industry in Canada is small. In 
Alberta, there are only four small plants producing 
about 10,000 metric tons of compressed product 
arufually .. ~ . · • · · · . · . 

The alfaifa-ptocessing industry in Canada 
expanded during the early 1980's; as shown in table 
3-1, the number of finns in the processed forage 
industry in Canada increased from 25 in 1982/83 to 35 
in 1986/87.6 Since 1988, µierereportedly has been one 
new alfalfa-processing facility constructed in Canada; 
that facility, in Ontario, reportedly produces dehydrated 
alfalfa j>ellets for domestic consumption.? 

Trends in Production. 
Canadian production of alfalfa hay is not separately 

reported; total acreage of all hay harvested increased 
from 12.6~ million acres to 14.8 million acres .during 
1981-99 (table 3-2). It i~·believed that .app~oximate~ 
50 percent of total Canadian hay producuon 1s alfalfa. 
Production of· all hay (at the farm level)· increased 
irregularly during the same. period from 25.0 million 
metric tons to 33.1 million metric tons. Alberta 
accounted for 29 percent of total . Canadian hay 
production in 1990; Ontario, for 22 percent; . Quebec, 
for 21 percent; Saskatchewan, for 8 . percent; and 
British Columbia; for 7 percent. · · , . 

Average yield per acre of hay in Canada averaged 
about 2 metric tons per acre during 1981-90. · During 
1990, yields were highest in Ontario (2.92 metric tons 
per acre) and Quebec (2.86 metric tons per acre) and 
lowest in Saskatchewan (1.30 metric tons per acre) and 
Alberta (2.05 metric tons per acre). 

Approximately 70-80 percent of ·· Canada's 
production of processed alfalfa is in the form of pellets. 
Canadian production of alfalfa pellets increased by 73 

· ·. · s Submission of the Canadian Dehydrators· Association, 
Aug. 6, 1991,' p. 13. . · . . 

6 Industry, Science, and Technology Canada; Processed 
·Forage, 1988. · ·· · .· '. . 

7 Sµbmission of the .Canadian Dehydrators Association, 
Aug. 6, 1991, p. 14. . .. . 

· 8 .Based on information from the Canadian .Census of 
Atriculnµ-e. ' · ' 

Table 3·1. . . 

1 
percent during the 1980s, from 264,000 metric tons · 
1981/82 to 457,000 metric tons in 1990/91 (fig. 3~f 
table 3-3). Most of the Canadian pellets produced ar' 
dehydrated, although the share of· dehydrated outpu~ 
has declined from 83 percent in 1981 to 73 percent in 
1990, according to estimates by Alberta Agriculture 
Alfalfa cube producti9n tripled in volume during th~ 
period, rising from 43,000 metric tons to 169 oOO 
metric tons. Canada also produces about 9 ,000 m~tric 
tons of dehydrated, chopped alfalfa hay per year and 

. about 16,000 m.etric tons of compressed baled hay.9 

· In ·response to a request from the USITC the 
Canadian. Dehydrators Association issued a 
questionn(.lire to its members. Nine Canadian alfalfa 
proce~sors ~nd ?n~ C~adian marketing company 
submitted data similar m part to the questionnaire 
responses received from U.S. firms. The. Canadian 
firms responding account for about 54 percent of total 
Canadian production of alfalfa pellets and 68 percent 
of total Canadian pr~uction of alfalfa cubes. An even 
larger share of Canadian exports is accounted for by 
the~ respondents. The firms account for about 74 
percen~ of the quaqtity of alfalfa pellets exported and 
about 71 percent of the quantity of cubes exported. 
The infonnation on costs of production, industry 
financial condition, and export prices shown below is 

. based largely on these questionnaires. 

Shipments of dehydrated alfalfa pellets reported in 
questionnaires increased 25 percent in quantity 
between 1986 and l990, led by a rapid increase in 
exports. Shipments of sun-cured alfalfa pellets 
reported by the Canadian firms were small compared 
with those of dehydrated pellets, but sun-cured pellet 
shipments rose faster than those of dehydrated during 
1986-90. Shipments of alfalfa cubes reported by 
Canadian firms increased irregularly during 1986-90 at 
an overall rate of 7 percent. Export sales of cubes 

· increased by 54· percent while domestic sales dropped 
sharply. 

· 9 Doug M~ley, "Western Diversification Policies and 
· Activities in the De!lydration Industry,'' presentation to 

1989 Canadian Dehydration Conference, Nov. 20-22, 1989, 
· p. 62. It is believed that most of the baled hay is timothy, 

not alfalfa. 

Canadian processed alfa.lfa Industry, crop years 1982/83 to 1986/87 

lt~m 1982183 1983184 1984185 1985186 1986187 

· Establishments ... · ....... : ..... · ... ~ .... · 25 29 35 35 35 
· Employment ....... · ............. : ·.' .... · 575 655 · 

Volume of pellets 
(1,000 metric tons) ...............•... 

Volume. of cubes . , . 
(1,000 metric tons) .•... · ............. . 

Total shipments (million, U.S.) ........... . 
Can~dian market( million, U.S.) ...... ., ... . 
Exports· as percent of shipments ....... , ... . 

725 725 725 

.381 325 347 

65 85 106 
$51.4 $42.4 $48.1 
$14.7 $8.1 $7.2 
71.5 81.0 85.1 

. 242 335 

47 57 
$37.0 $52.3 
$7.3 . $9.7 
80.3 81.4 

Source: ln<;lustry, Science and T~hnoiogy Canada, Processed Forage, Industry Profile, 1988. 
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Table 3·2 .. 
Hay:1 Canadian acreage tiarve~ted,· yl.,ld, and production, by major producing Provinces, 1981·90 

Location 
and year 

C411nada: · 

~ .. '\ 

1981 ..... ; .................. , ..... · ....... . 
1982 .... , ..........•........ "· ............. . 
t983 .. · ........ •. ; : ... : ·. ' .. : ...... : .. : ........ . 
1984 ......................... · ............. . 
1985 ... ,·, ................................ . 
1986 ........................ · ............ . 
1987. ; · ................. · ................. . 
1988 ..... ' ..................... ; .......... . 
1989 ... " ...................... " ........... . 
1990 ................. "' .................. . 
Alberta: · 
1981 ......................... ~ ........... . 
1982 ............................. ' ...... . 
1983 ...................... · .............. . 
1984 .................................... . 
1985 ......... ' .......................... . 
1986 . . . . . . ' . ·. . . . . . . ' : . . . . . . . . . . . " . . . . . . . . 
'1987 .... : ............................... . 
1988 ........ ' ........ ' ... ' .............. . 
1989 .......... ' .... ' ..................... . 
.1990 .... '· ............................... . 
Sa$katchew~n: · 
1981 . : .................................. . 
1982 .. ' ................................. . 
1983 ... ,·, ........ ·' ...................... . 
1984 ........... '. ' ..... ' ........ ,I, ..••..• 
1985 ... ,·, ....................... ' ....... . 
1986 .. ' .................. ' ......... ; .... . 
1987 . · ..... ' ........ ' .. '·. ' ......... •· ..... ·:.' . 
1988 ..................................... . 
1989 ........ ' ........ ' ................. '.. 
1990 .................................... . 
Ontario:. · 
1981 .................... , ................... ·. 
1982 .............. : ...................... . 
1983 ......... ;; ...... ' .................. . 
1984 ................. · ................... . 
1985 ... ' .. ' .............. ' .............. . 
1986 ..................................... . 
1987 ........... ; ............. . ·: ......... "' 
1988 .............. ' ............... "", ..... . 
1989 ... ' .... :, .. " .................... : ... . 
1990.; ..... · ........ : .. · ................... . 
Quebec: . 
1981 ......... ·, ........ ' , .... ; ............. . 
1982 ............................... '·' ..... . 
1983 ............ · .......... ' .............. " 
1984 ......... " .......................... . 
1985 ..... · .................... · .............. . 
1986 ...... ; ...... '.• ...... " ................. . 

. 1987 ... : .... : ........................... . 
" 1988 •.• ......... ,• .......... : ........... · ... . 

1989 ... ,· ....................... ·, .... ; ... . 
. 1990 ................ ' .... : .... ; ... ·. ·.· ........ ' 

See footnote at end of table. 

·Harvested 
area' 

1,000: 
acres 

12,624 
12,623 
12,899 
13,135 
13,182 
13,435 
14,217 
14,673 
14,637 
14,767 

3,500 
3,500 
3,700 
3,900 
3,900 
3,950 
4,350 
4,650 
4,600 
4,650 

1,700 
1,750 
1,750 
1,800 
1,800 
1,860 
,2,000 
2,050·· 
2,050 
2,100 

2,600 . .. !. ·, 

2,540 ·.· 
. 2,550 

2,520 '· 
2,500 
2,500 
2,550 
2,560 
2,570 
2,550' 

2,386 
2,390 
2,395 
2,400 
2,400 
2,409 
2,436 
2,436 
2,449 
2,449 

Yield 

Metric tons 
per acre 

1.98 
1.93 
1.92 
1.93 
1.78 
2.25 
2.17 
1.98 
2.11 
2 .. 24 

1.74 
1.58 
1.77 
1.63 
1.19 
2.00 
1.88 
1.95 

. 1.93 
2.05 

1.12 
1.56 
1.50 
1.16 
1.21 
1.51 
1.18 
.. 84 
1.19 
1.30 

2.71 
2.73 
2.61 
2.77. 
2.76 

·. 3.05 
3.02 
2.59 
2.86 
2.92 

2.07 
1.80 
1.64 
2.15 
2.15 
2.53 
2.67 
2.53 
2.54 
2 .. 86 

Production 

1,000 
metric tons 

24,990 
24,355 
24,724 
25,362 
23,429 
30,201 
30,844 
29,025 
30,840 
33,118 

6,078 
5,534 
6,532 
6,350 
4,627 
7,893 
8,165 
9,072 
8,891 
9,526 

1,905 
2,722 
2,631 
2,087 
2,177 
2,812 
2,359 
1,724 
2,449 
2,722 

7,044 
6,926 
6,662 
6,973 
6,895 
7,624 
7,711 
6,623 
7,348 
7,439 

4,935 
4,300 
3,920 
5,160 
5,160 
6,096 
6,505 
6,160 
6,232 
7,004 
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Table 3-2-Contlnued . 
Hay:1 Canadian acreage harvested, yleld,,and productfon,:b"V majdr .P~od~clng Pro\llnces,·1981·90 

Location 
and year 

British Columbia: 
1981 ................. ' ................... . 
1982 ............................ : ....... . 
1983 .................................•... 
1984 ..............................•...... 
1985 ........................ · ............. ·. 
1986 ...................... · ......... ' .... . 
1987 .................................... . 
1988 ....................... ; ....... ' ..... . 
1989 ................................. ' .. . 
1990 ........................... • ......... . 

Haivssted 
area 

· 1.000 
acres .. 

. 717 
720 
725 
740 
?so 

. . 790 
840 
880. 
870 
870. 

1 Believed to include alfalfa and clover. An estimated 50 percent is alfalfa. 
Source: St~tistics Canada, Field ·crop Reporting Series 22-002. 

. Yis/d· 

Mstric tons 
psracre 

.2.53 
2.27 
'2.45 
2.33 

. 1.85 
2.18· 
2.38 
2.89 
2.40 
2.50 

Production 

1,000 
metric tons 

1,814 
1,633 
1,na 
1,724 
1,406 
1,724 
1,996 
2,540 
2,087 
2,177 

Figure 3-1 . · · · · 
Alfalfa pellets and cubes: Canadian production, by product types, crop years 1981/82 fo 1990/91 
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Note.-June 1-May 31 crop year. 

Source: Alberta Agriculture. 
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Table 3-3 
canadfan alfalfa peHet and cube production, by major Provinces and product types, crop years 1981/82 to 1990/91 

(In thousand metric tons) 

- Product 

Pellets ••...•.••..••...•••••. 
Of which 

produced in-
Alberta ....•..••.....••.. 

- Saskatchewan ...•..•••••. 
Manitoba and ' 
. British 

Columbia ••••••....••••. 
Eastern Canada ••••••••••• 

Of which-
-Dehydrated >" ............ . 

· Sun-cured ••••••••.••••••• 

Cubes ••. · •.•. · •..•••.•• · ..••••.. 

1981182 1982183 

264 242 

86 85 
120 103 

23 16 
35 '38 

220 212 
44 .30 

43 47. 

1983184 1984185 . 1985186 1986187 19871?8 

335 ... . 381 325 347 

144 166 88 161 184 
137 . 160 193 139 162 

.. 

19 25 18 23 30 
35 30 26 2.4 . 22 

-· 
252 300 264 292 346 

83 81 ~1 55 . 52 

57 6~. ' BS 106 121 

1988189 

435 

.274 
117 

- 22 
·22 

316 ,,.g. 
169 

Jr'lote.-June 1-May 31 crop year. . _ 

Sour~: Albet'ta.ft.\grlcOlture. in Proceedings of the i_2th Annual Canadian Dehy Confere~ce ~nd Trade Shpw, Nov. 1-0-20. 1991, p. 9. · 

. ....::: ~- __ ::_ =--::.-----=-->=--·::-::· _______ -_----=----- ~-----
- . 

1989190 1990191 

447 457 

237 207 
'164 194 

. 22 31 
24 25 

347 333-
.100 124 

--: 

238 169 

; . 



·1 
·I 

' 

I', 

Cos.ts of Production. . . 
Five finns, accounting for at>d~t,.30 percent of the 

quantity of Canadian producti<)il Qf d~hydrated aQ<I 
sun-cured · alfalfa products (!,ei . dehydrated and 
sun-cured pellets and meal, sun-tfl!(e'd cubes, and other 
compressed/chopped alfalfa pro<luc\$ combin~) in 
1990, provided the break down qf cost of goods Sold 
data on their dehydrated anc;l sun•it\Jred alfalfa products 
operations (table 3-4). Mone~ \ialues. have been 
converted to U.S. dollars to faciUuhe com~isons. 

Weighted-average total costS . of goods · sold of 
dehydrated and sun-cured alfalfa products per mebic 
ton increased ~ach year from $85.41 in 19~7 . to . 
$137.21 in 1990, or· by 61 percent. The fQur major 
components-raw materials, dircet Jaoor, ~nergy costs, 
and repair and maintenance-accounted for an average 
of 87 percent of total cos~ of g(,l9ds sold during the 
reporting ,periods. From 1987 to 1990, on a per metric 

too basis, raw materials costs rose by 79 percent from 
$~1.36 to $56.18. direct labor increased irregularly by 
71 percent .from $17.29. to $29.49, ancl repair and 
maint~narice climbed by 66 Pe.r~nt from $11.31 to 
$18.73. Energy costs per metnc ton declined b 
24 percent from $15.34 in 1987 to $11.71 in 1988 an~ 
then re,>~ by 49 percent to $17.40 in 1990. 

As transporij!tion-out costs for export sales were 
not reported by each resP,Onding firm, this cost 
category is not comparable. Depreciation and 
amortiu,ition expenses generally increased by 38 
percent from $5.36 in 1987 to $7.42 in 1990. 

The cost of producing alfalfa bay varies throughout 
Canada, depending primarily on c~mate. As a result of 
cool weather and a short growing season, yields are 
generally low, which would tend to increase the costs 
of the hay input to processors. However, there are 
relatively few alternative uses for much of the alfalfa 

Table 3·4 · · . 
Co$t-of.goods-sold experlenc:. o• Ca"a~lari produef•r~ on th•lr operations producing d•hydrated and 
sun-cured alfalfa produ~s. fl~I year• 1986·901 · . · · 

' ' 

Item 1986 1987 1988 1989 1990 

Total net sales ..... , ....•.......•....... 

R~w matt;lrials/purcha$es ..... , •. ,· •..•.... 
Direct labor .. " ... : ............•... · .... . 
EnerQY costs : , .. : ...... ; . , .... ; . , .. " .. . 
Repair and maintenance •... ; .•.• ; ....... , 
Depreciation and amortization ..... , , • ~ . . . . . . . 
Storage costs .......... : .. , ...... , " . , ...... · 
Transportation-out costs for · ' 

domestic sales ..•..... " . " .• .' .... ; ..... 
Transportation-o.ut costs for . 

eXP<?rt sales ..... -..... • •.. , ~ .. , •... , .••. 
Other factory costs ...... , ; .•.••.•...•.... 

Total . . '. .. : .. ·" '.,. .. : ..... :,., . ..... '. 

Raw materials/purchases ......... , .•..... 
Direct labor . . . . . . • • . . , , .................. . 
EnerQy costs : .. '. ....... " : .• ~. , .. ,; : ....••• 
Repair and maintena!'lce .... , ............ . 
Depreciation and amortization •. ; ... · ....... '. . . 
Storage costs.:; .. , .. , •.•....• ·:.:,. ..... ,. 
Transportation-out costs for . . . · . . 

domestic sales ... " .......... ; ......... . 
Transportation-out costs for · 

export sales ................ , , .•....... 
Otherfacto,Y easts .. '." : . ; ..•.•. ~.: ...•. .. 

Total ............... , ... .' •.• ; .. , •.. 

101,932 

$16.97 
14.22 
9.27 
9.17 
3.65 

'0.00 

0.00 

0.31 
3.88 

'57,47 

Quantity (metric tons) 

150,878 211,798 216,721 
" 

Value (per metric ton) 

$31.36 $37.88 : $47.93 
17.29 16.56 21.83 
15.34 11.71 13.58 
11.31 9.73 13.65 
5.36 5.16 5.26 
0.00 0.00 0.00 

0.00 0.00 0.00 

1.58 1.55 2.26 
3.17 8.98 6.87 

85.41 91.57 111.38 

Share of total cost of goods sold (percent) 

29.5 36.7. 41.4 43.0 
24.7 20.2 18.1 19.6 
16.1 18.0 12.8 12.2 
16.0 13.2 10.6 12.3 
6.4 6.3 5.6 4.7 
o.o 0.0 0.0 0.0 

o..o 0.0 0.0 0.0 

0.5 1.8 1.7 2.0 
6.7 3,7 9.8 6.2 

100.0. 100.0 100.0 100.0 

1n.eo2 

$56.18 
29.49 
17.40 
18.73 

7.42 
0.00 

0.00 

8.23 
(2) 

137.21 

40.9 
21.5 
12.7 
13.7 
5.4 
0.0 

0.0 

6.0 
(2) 

100.0 
1 The data reported in Can~qiari ·doll~rs are oonverted to U.S. dollars per annuat.average exchange rate reported 

by International Monetary Fund. . ' · . 
2 Negative figure bepause t.wo firms reported negative numb$rs. Negative numl>ers for these firms may be due to 

large inventory adjustment$ in 1990. · . · " · 
Note.-Because of ro\)nding; figures may not add to the totals shown. ·calculated from data of firms pr~viding both 
cost-of-goods-sold breakout and sales quantity and therefore may not match data presented elsewhere. 
Source: Compiled from data submitted in rei;ponse to questionnaires of the Cana~ian Dehydrators Association. 
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hqy th;!t is pro<fuced, according tQ industry sources. 
Aif alfa is grown ~ a part of the plant rotation tp 
provide an· alternative crop, to brtjak up plant disease 
and insect pest cycles, to control weeds, to add nitrogen 
to tile soil, an~ to condition the soil; thµs, processed 
~alfa industry sources state that these factors maintain 
tow input costs for raw materials. 

Raw material is usually acqQired through 
multiple-year contracts with growers in a well defl,ned 
region. Generally, the procyssor handles the harvesting 
~nd pays the fanner on the basis of in~plant dry weight 
of the alfalfa. Under such arrangements, the typical 
alfalfa-pr~ssing plant may control 40,000 acres or 
more. Alfalfa cube produce~ also acquire raw material 
(baled hay) ~ough spot purchases. 

Energy is a key element in the production of alfalfa 
products in Canada. Virtually hll · alfalfa, whether 
sun-cured in the field or processed as a dehydrated 
product, is run through a gas-fired, rotating, Jteated 
drum to reduce the moisture content of the product. 
Tue demand for n~tural g~s is seasonal in Canada, and 
d~g th~ sum!l}er months there are few other 
rf'!uirements for the natµral gas. Thus, alffl{fa 
processprs ~nd to benefit from off-season rates, 
alth0l1gh some-particularly in the more southern 
regions-pay "veak demand'' charges for the i;:apacity 
requirements they create. Although the actual price 
~aid for gas by an indj vi dual plant depends on tenns of 
the p¥tlcular arrangement, estimates of natural gas 
rates for sel~ted Provinces are shown in the following 
tabulation: 10 . 

Province US$1thousand cubic feet 

Alberta . . . . . . . . . . . . . . . 1.49 
Saskatchewan . . . . . . . • . 1.44 
Ontario •.•.... , . • . . . . • 2.88 

On the average, Canadian alfalfa deflydrating 
plants operate at a}lout 50 percent cap1;1city: 100 
percen~ for half~<' year, and zero putput the other half. 
However, alfalfa dehydrating plants reqµire ~xtensjve 
mainteqance and yearly overhaul, since for several 
lll~nths they tend ~ run at futl capacity 24 hours a day, 
Shipment from storage also goos on ~11 year. Thus, a 
Year-round labQr supply is necessary, although labor 
demands are hi~hest dutjng the hafvesting season. 

Since mf!lly plants handle fill the harvestin~ 
(sv.:alhing and chopping) of the alfalfa, inolµdipg the 
baling of that v.'h.ich is ~un cured, the plants also incur 
fuel and lflain\enance cost$ for th!( trucks and the field 
equipment. 

Finanqial £xperience of Canadian Industry 
. Information supplied by Canadian firms indicates 

??suJ~y reJums for th~. alfalfa processors. Fe~ 
•lll!a!fian firms reported financial info11llation on \heir 
lld1v1dual operations, so the analysis cannot hp 

WH ' ' . 
99() arvest Foods, Ltd., /nfrostrl'Cture Requirements • 

• p. 88. 

completed by product type. Most of the Canadian 
respondents produced both dehydrated and sun-cured 
pellets and cubes and. very little baled alfalfa. 

Five finns, accounting for 30 percent of Canadian 
production of dehydrated and sun-cured alfalfa 
products (i.e. dehydrated and sun-cured pellets and 
meal, sun-cured cubes, and other compressed/chopped 
alfalfa products combined) in 1990, supplied 
income-and-loss data on their dehydrated and 
sun-c~ed alfalfa products· operations. 

Aggregate domestic net sales of dehydrated and 
sun-cur~ alfalfa products of these reporting firms 
declined by 3 percent from[**] million in 1987 to[**] 
million in 1988, rose by[**] percent to $2.5 million in 
1989 and then dropped by[*"'] percent to $2.46 million 
in 1990 (table 3-5). Export net sales more than ["'"' 
[**)] million in 1987 to $27.8 million in 1989 and then 
fell by 5 percent to $26.4 million in 1990. 

Aggregate operating income increased more than 
three times from $874,QOO million, or 5.6 percent of 
sales in 1987, to $3.1 million, or 12.4 percent of net 
~les in i 988. Then income dropped by 10 percent to 
$2.8 million, or 9.3 percent of net sales, in 1989 and by 
69 percent to $885,000, or 3.1 percent of net sales, in 
1990. Net income before income taxes and cash flow 
generally followed the same trend as operating income. 
Two finns reported operating losses in 1990 compared 
with only one fillTI in 198_711nd none in 1988 and 1989. 

Canadian Prices 

Information on Canadian domestic prices of alfalfa 
products was not available during the course of this 
investigation. Information on prices of Canadian 
exported alfalfa products has been compiled from 
Canadian questionnaires and is presented below. 

(:anadian Export Prices from 
Questiqnnaires. 

All safes prices were provided on an annual basis, 
and no infonnation WflS supplied on whether the values 
we~ f.o.b. or delivered. Canadian respondents 
provided sales values for all exports, not by indivjdual 
markets. Of the Canadian marketing firms that handle 
export transactions, only one responded. Therefore the 
values reported here are mainly those reported by 
processing firms and may understate any additional 
costs or markups included in moving the product from 
the processor level to the marketing firm. 

On average, the price of Canadian exported alfalfa 
products increased at an average annual rate of over 10 
percent betw~en 1986 and 1990 (table 3-6). Trends for 
each product type are shown in fig. 3-2. Six firms, 
accounting for over two-thirds of Canadian exports of 
dehydrated l}lfalfa pellets to Japan, reported average 
export prices for dehydrated pellets. The price 
increased by more than 50 percent over the period, 
from $77.51 to $120.40 ($U.S.) per metric ton. 1\vo 
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Table 3u5 
lnioomtNmcMoss experience of canadlan producers on their operations producing dehydrated and · 
sun-cured alfalfa products, fiscal .years 1986u901 · 

Item 1986 1987 1988 1989. 1990 

Value (1,000 dollars) 

Net sales: 

F:J 1::i 2,524 2.456 
27,825 

Domestic trade sales ...•........... · · · 1 • [::J 
26,405 Export trade sales .......... : .. ·. . . . . . . . . [ 

~~~~~~~~~~~~~~~~~~~--~ 

15,657 25, 116 30,349 28,860 
12,889 19,395 24, 139 24,365 

Total ....................... ~ . . . . . . . . 8,724 
Cost of goods sold . . . . . . . . . . . . . . . . . . . . . . . . 5,860 

~~~~~~~~~~~~~~~~~~~---

2,768 5,721 6,210 4.495 

1,894 2,610 3,395 3,610 

Gross profit .................. , . . . . . . . . . . 2,864 
Selling! {ilene~al, and 

adm1n1strat1ve expenses ...... , . . . . . . . . . . . 1, 132 
~~~~~~~~~~~==-~~~~~~~---

874 3, 111 2,815 885. 
329 r··i 465 523 
111 [(•*) 181 8 

0 per at in g income ..................... : . . 1, 732 

Otlnthere~t expense( ....... ) ... t" .. . .. . .. .. . .. [(I:")j 
er income or expense , ne .............• 

~~~~~~~~~~~~~~~~~~~~-

Net incom~ before income taxes ........• : . . . 1,206 656 2,605 ~.531 370 
Depreciation and amortization . . . . . . . . . . . . . . . 372 808 1,093 1,140 1,318 

~~~~~~~~~~~~~~~~~~~~-

Cash flow2 . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 1,578 1,464 3,698 3,671 1,688 

Ratio to net sales (percent) 

Cost of goods sold ........................ ·. 67.2 
Gross profit . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 32.8 
Selling, Qeneral, and 

administrative expenses . . . . . . . • . . . . . . . . . . 13.0 
Operating income . . . . . . . . . . . . . . . • . . . • . . . . 19.9 
Net income before income taxes . . . . • . . . . . . . . 13.8 

82.3 77.2 79.5 84.4 
17.7 22.8 20.5 15.6 

12.1 10.4 11.2 12.5 
5.6 12.4 9.3 3.1 
4.2 10.4 8.3 1.3 

Number of firms reporting 

1 0 0 2 
2 0 0 3 

Operating losses . . . . . . . . . . . . . . . . . . . . . . . . . o 
Ne.t losses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 3 5 5 5 5 

1 Fiscal year of one firm each ended Feb. 28, Apr. ·so, and Dec. 31. Fiscal year of two firms ended May 31. The 
data reported in Canadian dollars are converted to U.S. dollars per annual average exchange rate reported by 
International Monetary Fund. . · 

2 Cash flow is defined as net income or loss plus depreciation and amortization. 
Source: Compiled from data submitted in response to questionnaires of the Canadian Dehydrators Associatioo. 

Table 3·6 
Canadian alfalfa products: Average export prices, by product type, 1986-90 

(In U.S. dollars per metric ton) 

Year 

1986 ............ · ......................... . 
1987 ...... : ............................. . 
1988 .................................... . 
1989 ......................... : .......... . 
1990 ......................... · ..... · ...... . 

1 Minicubes are included in this classification. 
2 Not available. 

Dehydrated · 
pellets 

$77.51 
90.31 
96.57 

118.32 
120.40 

Sun-cvi'ed 
pef!(3tS.1 

. (2) 
$79.24 

87.68. 
115.06 
114.55 

Sun-cured 
cubes 

$63.58 
75.72 

125.07 
119.18 
124.0!:l 

Source: Compiled from data submitted in response to questionnaires of the Canadian Dehydrators Association. 
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Figure 3·2 
Alfalfa: Average Canadian export price, by product types, 1986·90 

140 
~. ~ Dehydrated pellet 
1111 II Sun-cured pellets .. • Sun-cured cubes 
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c: 
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.g 100 a> 
E ... 
Cl> a. 
I!! 

1!1 80 0 
0 

60 

40 ~~~~~~~~~~~~~~~~~~~~----'-~~~~~~-'--'-~~~~ 
1986 1987 .. 1988 . 1989 1990 

Source: Compiled from data submitted i{'I respanse tq questi~~nl)lfres of th.a Canadian Dehydrators Association. 

fums reported price infoimation for sun-cured pellets, 
including minicubes in this classification; it is · not 
known what share of total Canadian exports in this 
category are covered by these respondents. The export 
price of sun-cured pellets increased by 44 percent, from 
$79.24 in 1987 to $114.55 per metric .ton in 1990. 
Aceording to the finns responding, the export price of 
alfalfa cubes increased at the fastest 11\te, by 95 per~ent 
over the 5-year period. Prices for cubes increased from 
$63.58 in 1986to$124.09in1990. Six fiqns reported 
price infonnation for cubes, accounting for ove.r 70 
percent of Canadian exports of l!lfalfa cubes to J1,1pan. 

Canadian Market 

There is a relatively small domestic, market for 
processed alfalfa in Canada. The demand for 
dehydrated pellets is primarily for use in the cqrnpound 
~eed industry (for poultry and hog feeds) .. Thi$ demand 
is principally in the Eastern part of the country and is 
satisfied by domestic production in Ontario and 
Quebec. There is a small demand for sun-cured pell~ts 
for use in feeding sheep and for alfalfa cubes in fepdin~ 
be.ef cattle in the Western Provinces. Some custom 
Produced cubes containing alfalfa are CO!\S1,lllle{i; ~~ch 
cubes are made of alfalfa-barley, alfalfa-com, or 

alfalfa-canola mixtures. These .are produced primarily 
for feeding prize horses or breeding cattle. 

Animal feed consumption, · including alfalfa, 
depends on livestock and poultry numbers and their 
nutriti.onal demands. Production of . feed . may be 
affected by changes in the structµre of the livestock 
industry, such as increased efficiency of production and 
changes in market demand, Qf by economic 
dev~lopments in th~ fee~ in_dustry itself. 

As table 3-7 indicates, between 1981 ,.and 1990 
Canadian livestocl< numbers of cjairy cows and beef 
cattle overall . declined, while swine and poultry 
inventories increll.Sed. However, while the decline was 
rel~tively steady in the dairy se((tor, t.fle beef cattle ~nd 
swme ~ectors showed more fluctuation yearly, with 
beef cattle stocks increasing since 1987. The livestock 
numbers suggest· that., the overall domestic market for 
alfalfa remained relatively stable or contracted in the 
19~0s.. J3ut- as the following tabulation st\ows, the 
valt;1e of domestically · consumed processed alfalfa 
varied irregularly in recent years (in millions of U.S. 
doll¥s, for the late~t y¢at avpilable): 

1982183 t 983184 1984185 1985186 1986187 

7.~ ~.7 14.7 ~.1 7.2 
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Table 3a7 
canadlan livestock numbers, as of January 1, 1981a90 

(1,000 head) 

Year 

1981 ................................ . 
1982 ........................ ' ....... . 
1983 ................................ . 
1984 ................................ . 
1985 .. '· ............................. . 
1986 ................................ . 
1987 .................. ~ ... ·, ......... . 
1988 ................................ . 
1989 .................................. . 
1990 .....................•...... .' ... . 

1 Not available. 

Source: Agriculture Canada. 

Dairy 
cows 

1,764 
1,780 
1,736 
1,679 
1,618 
1,547 
1,486 
1,467 
1,449 
1,429 

Information is not avrul.able on domestic . 
consumption of specific types of processed· alfalfa 
products. 

Canadian Imports of Alfalfa Products. 

Tariff Treatment 
Under the Schedule of Canada, and the provisions 

of the Canada-U.S. Free Trade Agreement, forage 
products are classified and subject tO duties as shown at 
the bottom of the page. · 

Under the provisions of the U.S.-Canada Free 
Trade Agreement, the base rates of duty on alfalfa meal 
and pellets and on grass meal imported from the United 
States are being reduced in 10 equal annual stages, with 
the first stage reduction effective January I, 1989, and 
becoming duty-free on January l, i998. 

Trends in Imports 
The United States is virtually. the only source of 

Canadian imports of alfalfa and lilfalfa pre><;lucts (table 
3-8). These imports are believed tO be mostly baled 
hay. The quantity imported ·fluctuates considerably 
from year to year.. · 

Imports of alfalfa hay and cubes were highest in 
1988, reachirig 161,033 metric tons, valued at $13.3 
million .. Im~rts were lowest in 19$4, amounting to 
65,962 metric tons, valued at $6.5 million. In 1990, 
Canadian imports of alfalfa hay and cubes from the· 
United States were 72,909 metric tons, valued at $7.4 
million. · 

Item, Arllcle Description 

Beef 
cattle SWine Pou//ry 
10,402 10, 190 382,645 
10,383 9;970 381.424 
10,125 9,890 374,416 
9,950 10,346 400,068 
9,712 10,573 411,197 
9,409 9,967 431,666 
9,316 9,996 475,508 
9,359 10,748 474,724 
9,493 11,018 470,613 
9,717 10,737 (1) 

Canadian Exports of Alfalfa Products. 

Canadian exports of alfalfa pellets and cubes were 
equivalent to about 80 percent of total Canadian 
production of these products during crop years 
1982/1983 through 1986/1987; For 1990, Canadian 
exports of alfalfa products reached about 86 percent of 
production. 

Canadian exports of alfalfa products are reported in 
two categories: (1) alfalfa pellets and meal, and (2) 
hay and cubes (alfalfa and other forage products). 
Exports of alfalfa pellets and meal rose from 143,871 
metric tons, valued at $19.2 million, in 1981 to 454,111 
metric tons, valued at $63.4 million, in 1990 (table 
3-9). During the same period, Canadian exports of hay 
and cubes rose from 70,587 metric tons, valued at $4.2 
million, to 132,864 metric tons, valued at $20.3 
million. 

Exports of alfalfa pellets were primarily to Japan. 
Exports of pellets and meal to Korea essentially started 
in 1988 with 5,463 metric tons, valued at $605,000, 
and rose to 54,876 metric tons in 1990, valued at $7.6 
million. Exports to Taiwan fluctuated from a low of 
1,386 metric tons in 1982; valued at $160,000, to a 
high of 30,221 metric tons in· 1989, valued at $4.7 
million. Canada also . exported relatively small 
amounts of pellets and meal to EC, countries, including 
Portugal, Spain, West Germany, the United Kingdom, 
and the Netherlands. Exports of pellets and meal to the 
United States rose from 1,799 metric tons in 1981, 
valued al $263,000, to 56,345. metric tons in 1989, 

Base Rate 

12.14 Sw~des, mangolds, fodder roots, hay, lucerne (alfatta), 
clo\,ler,· sainfoin, forage kale, lupines, vetches and similar · 
forage products, whether or not in the fprm of pellets. · 

' 
1214.1.0.00 . 

1214.90 
1214.90.10 
1214.90.90 

3-10 

Lu~rne (alfal.f a) meal and. pellets · 
.·j 

Other 
Grass meal·· 

Other 

10% ad val. 

10%adval. 
Free 



-Tat>fe-U 
Alfalfa p1oducts: Canadianimports, by-product types and primary sources, 1981-90 

-Item and source 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Quantity (metrictons) 

AffaHa pelletstmeal: 
United States .•..•• 0 0 0 0 0 0 0 86 220 0 
.other ...... ·- .... -0 -0 -0 0 0 0 -o -0 0 876 

-:fotal .. - .•...•... -0 0 0 0 0 0 0 S6 220 876 
Hay and cubes 1 

United States .•.... 111,344 151.357 143.055 65,962 .a3,-gg7 89,500 110,-683 161,033 89,240 72,909 
~~n·····-······ -0 0 -0 0 ·a 0 67 -0 0 0 
Ot er •. ·-· ....•••. 0 0 0 0 0 0 0 242 313 75 

'.fotal •... ·- •.•.• Hl.344 -151.357 1-43,055 -65~62 83,987 89,500 '110,-750 1'61,275 89,553 72,984 

_-ValuB {1 ;000 (J.S;-""(jot/ars} 

Alfalfa pellets/meal: 
!United States . - •... 0 0 0 0 .o 0 0 10 41 0 

-Other •........... 0 0 0 0 0 0 (j i) 0 ts 
Total ...••.••.•• 0 0 0 0 e 0 0 10 41 18 

Hay and cubes 1 

United States .•.•.. 8,574 tl,"332 ~3.926 6,494 7,637 "9,694 13;574 1-3,340 9,130 7,372 
J~n ............ --0 0 0 -0 0 1) 15 0 -0 0 
Ot r ............ a -0 0 i) -0 0 0 21 48 ~ 

Total ............. 8;5-74 . -11,332 13,926 6,494 7,637 9,694 8,589 13,361 9,178 7,380 

Vnit value (Per metric ton) 

Alfalfa pellets/meal: 
(2) <2> (2) <2> (2) United States ...... (2) (2) 116 186 (2} 

Other ............ (2) (2) (2) (2) ~2) (2) f > (2) (2) 21 

Average ........• '(2) (2) (2) (2) (2) (2) (2) 1Hi 186 21 
Hay and cubes_, 

United States .•.... 77 75 97 98 91 108 77 83 102 101 
Ja~an ............ {2) e> {2) (2) 

~~ 
(2) 225 (2) (2) <2> 

Ot er ....•.•...•. (2) f) (2) (2) (2) (2) 87 154 107 

Average ........ 77 75 97 98 91 108 78 83 102 101 
1 For 1981-87, classification includes hay, forage and straw. For 1988-90, classification includes cubes, baled hay, forage, and clover. 
2 Not applicable. 

Source: Compiled from official statistics of the Canadian govarnment. 
u.> . -



~ -N Table 3-9 
Alfalfa products: Canadian exports, by product types and primary markets, 1981-90 

Item and market 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Quantity (metric tons) 
.. 

Alfalfa pellets/ meal: 
279,220 Japan ............ 132,828 182,519 247,877 288,735 324,550 276,288 304,475 278,038 357,703 

Korea ............ 0 22 0 20 0 0 0 5,463 37,605 54,876 
Taiwan ........... 7,834 1,386 2,395 2,760 9,268 4,823 8,877 16,943 30,221 24,913 
Portugal .......... 0 0 0 0 0 0 0 25,941 10,565 8,218 
United States ...... 1,799 7,439. 5,019 5,574 5_.083 14,689 19,080 29,470 56,345 6,626 
Cuba ..... ~ ........ 0 0 0 0 0 0 0 0 0 1,300 
Spain ....•....... 0 0 0 0 0 366 32,908 0 32,009 0 
West Germany ..... 0 5,397 54 6,881 5 0 2,379 0 0 0 
United Kingdom .... 0 0 0 36 0 26 599 2,483 0 0 
Netherlands ....... 0 8,766 0 0 0 0 4,630 5,156 0 0 
Other ............ .1,410 847 . 165 736 179 40 2,597 2,528 3,890 ~ 475 

... ··Total ........... 143,871 206,376 255,510 304,742 293,755 344,494 347,358 392,459 448,673 454,111 

_Hay and cubes: 
United States ...... 69,134 66,584 47,952 73,708 69,700 70,999 47,611 119,028 92,840 69,710 
Japan ............ 1,360 1,972 3,398 6,037 5,675 2,489 4,873 87,234 54,228 58,~95 
Kprea .... , ....... 0 0 152 0 0 .. 0 0 0 2,194 1,633 
United Kingdom .... 0 15 243. 1,781 5,650 3,693 1,061 2,387 1,053 1,333 
Taiwan ..... : ..... 0 0 0 0 0 0 438 7,728 2,962 0 
Other ..... , ...... . 93 t75 149 495 104 1.~36 1,110 106,398 1,896 1,993 

Total ........... 70,587 .. 68,746 5(894 82,021 ·81 ;129 78,917 55,093 322,775 155,173 . 132,864 

See footnotes at end of table. 



Table 3-9-Continued 
Alfalfa products: Canadian exports, by product types and primary markets, 1981-90 

hem and market 1981 

Alfalfa pellets/ meal: 
Japan .•••.••••... 17,514 
Korea .••..•.....• 0 
Taiwan •.•....••.. 1,092 
Portugal ...•.••... 0 
United States ...... 263 
Cuba ............ 0 
Spain .••••••.•••. 0 
West Germany .•.•. 0 
-United Kingdom •.•• 0 
Netherlands ; •• ; .•. · · 0 
Other, .•.•.••....... 284 

Total •• : •• · ..••.• 19,153 

Hay and cubes: 
United States .•...• 4,o54 
·Jap~n ••••• ~ •.•••• ~63 
:Korea •••.....•... -0 
. United Kingdom .... -0 
.Taiw~n ••..•..•... 0 
Otheir · ............. 10 

Total.· •...••••.• 4.2.27 

See footnotes at end .of table. 

~ 
I -~ 

-- - --- ----~ ------

1982 

23,228 
4 

160 
-0 

972 
0 
0 

491 
0 

798 
1'67 

··25·;822 

4,876 
225 

0 
.2 

0 
36 

5,139 

1983 1984 1985 1986 

Value (1,000 U.S. dollars) 

35,933 38,818 29,870 35,678 
0 5 0 0 

369 435 1,169 560 
0 0 0 0 

674 686 549 1,668 
0 0 0 0 
0 0 0 27 
6 751 1 0 
0 12 0 6 
0 0 0 0 

28 130 45 14 

37,Q12 40,836 31,635 37,953 

3,957 6,277 5,374 S-;881 
388 686 447 '348 

27 ·o 0 0 
-63 289 765 723 

0 0 0 0 
9 100 17 340 

4,444 7,351 6,603 7,292 

1987 1988 1989 1990 

30,502 32,717 38,986 49,899 
0 605 3,406 7,571 

1,049 2,196 4,709 3,530 
0 2,304 1,146 968 

2,190 3,455 9,178 960 
0 0 0 318 

3,173 0 3,980 0 
168 0 0 0 

93 580 0 0 
332 377 0 0 
43.7 1,123 2,241 :123 

37,943 43,357 63,!>4€) .. 6:3,368. 

3,784 8,524 10,719 9,6~6 
673 6,978 8,171 9,427 

·O .0 406 2.94 
306 521 363 482 

41 1,067 479 0 
245 603 426 439 

5,050 17,693 20,564 20,3Q8 



w 
I -~ Table 3-9-Contlnued 

Alfalfa products: Canadian exports, by product types and primary markets, 1981-90 

Item and market 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Unit value (Per metric ton) 

Alfalfa pellets/ meal: 
$1j9 Japan ............ $132 $127 $145 $134 $107 $110 $110 $107 $140 

Korea ............ (1) 184 (1) 232 (1) (1) (1) 111 91 138 
Taiwan .•......... 139 116 154 158 126 116 118 130 156 142 
Portugal .......... (1) (1) (1) (1) (1) (1) (1) 89 108 118 
United States ...... 146 131 134 123 108 114 115 117 163 145 
Cuba •..... · •.. _ .... (1) (l) {1). rr qt (1)· ~1) f> 

{1)- 245 
Spain •• ~ ......... ·. (1) c1r ('1)'- (1). 0 7a 5 1} 124 {1). 
West Germany ..... (1) 91 120 109 293 (.1) 71 (1) (1) e> 
United Kingdom .... (1) (1) (1) 343 (1) 249 155 234 (1) (1) 
Netherlands •.....• (1) 91 (1) (1) (1) (1) 72 73 (1) (1) 
Other •........... 202 197 172 176 254 360 168 444 576 258 

Average ........ 133 125 145 134 108 110 109 ·110 142 140 

Hay and cubes: 
United States ..•... 59 73 83 85 77. 83 79 72 115 139 

.Japan ..•.•... ·'· .... 120 114 114 114 79 140 138 80 151 162 
Korea •... : .•..... (1) (1) 176 (1) (1) (1) (1) (1) 185 .180 
United Kingdom •... (1) 108 260 162 135 196 289 218 345 361 
Taiwan ...•...•... (.1) (1) (1) (1) (1) (1) 95 138 162 (1) 
Other ••••........ 108 204 60 201 162 196 221 6 225 220 

Average ..•....• 60 75 86 90 81 92 92 55 133 153 
1 Not applicable. 

Source: Statistics Canada. 
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valued at $9.2 million. Exports to the United States 
declined sharply in 1990 to 6,626 metric tons, valued at 
$960,000. 

Exports of hay and cubes were largely to the 
United States, Japan, and the United Kingdom, with 
smaller amounts to Korea and Taiwan. During 
1981-90, shipments to the United States fluctuated 
from a low of 47,611 metric tons in 1987, valued at 
$3.8 miQion, to a high of 119,028 metric (011s the next 
year, valued at $8.5 million. Exports to the United 
States are believed to almost entirely of baled hay 
(mostly alfalfa). Exports of hay and cubes to Japan 
fluctuated from a low of 1,360 metric tons in 1981, 
valued at $163,000, to a high of 87,234 metric tons in 
1988, valued at $7.0 million. Exports to Japan are 
believed to be nearly all in the fonn of alfalfa cubes, 
with exports of double-compressed hay (much of it 
being tirriQthy) amounting to about 10,000 tons 
anitµa11y.11 

During 1981-90, hay and cubes were exported to 
Korea ~~ntially only in 1989 and 1990: 2,194 metric 
tons, valued at $4061000; and 1,6~3 metric tons, valued 
at $294,000, resNCUvely (vUtually all of which is 
~lieved to have been alfalfa cubes). Hay and cube 
exPQrts (also beUeved to have been alfalfa cubes) to 
Taiwan were only Quring 1987-89, with no shipments 
in 1990. Cube e~ports to Taiwan ranged· from 438 
metric ~ons in 1987, valued at $41,000, to a higq of 
71728 metric tons the next year, valued at $1.1 milliqn, 
with a sharp dyclin~ to 2,962 qietric tons in · 1989, 
valued at $479,000, 

Marketing Practices. 
Nearly all of the processed alfalfa produced in 

Western Canada is destined for export markets in Asia. 
The alfalfa product exports are by only four major 
marketing companies or groups: WestCan Alfalfa Inc. 
of Regina, Saskatchewan; Kapt-Al Services Ltd. of 
Vancouver; Tirol International Marketing of Tilley, 
Alberta; and NEPCAN Agricultural Commodity 
Storage of Edmonton, Albprta. Most of the Canadian 
plants producing alfalfa pellets or cubes are affiliated 
wiUi one of these marketing groups in one way or 
another. 

Ownership of these marketing c;ompanies generally 
lies with the alfalfa pr,ocessing industry, often with the 
processing com~ies having direct ownership in thl!ir 
marketjng cqmpany. Product ownership nonnally 
remains with the processor until the product is sold to 
an off-shore buyer.12 

Alfalfa processors (dehydrators) produce 
dehydrated pellets during a 100-110 day season, 
followed by production of sun-cured pellets and cubes 
<foring another 3-month period. Outpµt of dehydrated 
PYllets is stored in large bins separated according to 

As 11 Submission of the CanadiM Dehydrators 
~ciation, Aug. 6, 1991, p.13. 

As 1 ~ubmission of the Canaqian Dehydrators 
sociation, Aug. 6, J~lr p.14. 

certain product characteristics. For example, pellets 
made from the first cutting of hay during the season, 
which generally have relatively low protein and high 
fiber, are stored together. Pellets made from second 
and third cuttings, which usually have high protein and 
low fiber, are stored separately. When a shipment is 
made, these product types are blended together to meet 
contract specifications for particular protein and fiber 
levels. Alfalfa cubes are also stored (in large covered 
sheds) with similar products being stored separately 
from other products. 

Dehydrators are located along or very close to a 
rail siding. Export shipments are made in response to 
orders received by the marketing company; shipments 
are usually in bulk hopper cars for pellets, minicubes, 
and some cubes, and in containers for other cube~. 
chopped bagged hay, and double-compressed bales. 
Virtually hll export shipments of processed alfalfa 
products to Pacific Rim countries go through the 
Neptune Bµlk Tenninal at Vancouver, passing through 
loading facilities that are owned in part by some of the 
iparketing companies. 

Most alfalfa products exported to Japan from 
Canada are sold under unpriced long-tenn contracts. 
Prices are negotiated with the buyers on a monthly or 
quarterly basis.13 The contracts typically provide for 
product specifications with minimum protein content, 
minimum vitamin A content (for dehydrated pellets), 
maximum moisture content, and maximum ash content 
The contracts also specify penalty amounts for 
products failing to meet the specifications. 

Each of the· marketing groups works with overseas 
buying agencies or responds individually to 
international tenders. The overseas importers funnel 
their requirements and their feedback through the 
marketers, who in turn pass on processing 
recommendations to the plants. The marketing groups 
sponsor tours for the client countries, and seminars 
where processors can meet clients. The marketing 
groups also are active in the overseas markets: 
lobbying fo~ regulatory changes, contributing fO . 
research and education programs in animal nutrition 
and forages, and working with fanner groups and 
cooperatives. 

Government Programs. I' 

Canada provides assistance to alfalfa processors 
tnrougn Federal and Provincial programs. The 
Canadian Government and several Provinces also 
maintain a variety of programs at the farm level, 
including price supports and marketing controls for 
wheat, feed grains, and livestock and dairy. Jl.Aany of 
these programs, while not targeted at alfalfa production 
in particular, affect alfalfa growers to the extent that 
they participate in the program for other commodities 
prpduced in their operations. Canadian Government 
assistance for transportation of alfalfa products i$ 
discussed in chapter 5. 

13 Submission of the Canadian Dehydrators 
Association, Aug. 6, 1991, p. 23. 
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Western Diversification14 

This program was started in 1987 to promote 
economic development in western Canada. A fund of 
Can$1.2 billion was established to support a .variety of 
projects. Projects involving alfalfa products were 
eligible if they: (I) were designed to serve new 
markets, such as Taiwan or Korea; (2) involved new 
products for the region, such as compressed bales or 
alfalfa cubes; (3) involved new technologies; (4) 
improved productivity; or (5) produced a product 
presently being imported. Through 1989, 17 forage
processing projects were supported under this program, 
including 11 firms in Alberta, 4 in Saskatchewan, and 2 
in Manitoba. Twelve firms were supported regarding 
cube production; most were existing firms that were 
expanding into cube production or converting existing 
pellet capacity into cubes. Three projects were for the 

. actual ·establishment of new operations .for cube 
production. The additional cube production capacity 
resulting from the projects supported is approximately 
100,000 metric tons annually. Four projects related to 
production of double-compressed bales were 
supported, resulting in an additional 15,000 m~tric tons 
of capacity. Two research and development projects 
were supported. One involved support for modifying 
an existing dehydrating plant to allow production of 
minicubes (WestCan Alfalfa) and the second involved 
the design and building of a pilot plant dry-compactor 
system for densifying long fiber hay products (White 
Fox Forage). One market development project 
involved assistance in development of brochures, a 
packaged product for presentation, and assistance in a 
marketing campaign for minicubes. 

14 Maley, "Western Diversification Policies and 
Activities in the Dehy Industry." 

3-16 

The Alberta Processing arid Marketing Agreement 
(APMA) has a program with objectives similar to those 
of Western Diversification-to diversify the western 
Canadian economy and to promote the production of 
value-added products. Under the APMA, the Canadian 
Federal Government matches the Alberta 
Government's contribution to a project and the Federal 
Government's contribution is administered by Western 
Diversification. Total Western Diversification and 
APMA funds committed to the 17 projects involving 
alfalfa amounted to Can$1,981,000, or 13 percent of 
the $Canl5,438,000 total cost of the projects. 

There are no other known Federal Canadian 
programs that directly target processed alfalfa. 
Programs such as the Tripartite Stabilization programs, 
the Canadian Wheat Board (and its system of delivery 
quotas), Agriculture Canada's Farm Credit 
Corporation, and the Livestock Feed Board of Canada 
all. influence production of alfalfa at the farm level. 
However, inasmuch as these programs do not directly 
impact. the production of processed alfalfa products, 
these programs are not examined in further detail in 
this report. 

Provincial Programs 

The only knowri Provincial program directly 
affecting processed alfalfa production is the Alberta 
Processing and Marketing Agreement (discussed 
previously). Several Provinces have programs 
involving financial assistance or credit to ·agriculture at 
the farm level, crop insurance, or irrigation programs. 
Sinc6 these programs also do not directly affect 
processed alfalfa production, they are not examined 
further here. 



Chapter 4 
Major Foreign Market.s. 

The North American alfalfa products industries 
export primarily to the Pacific Rim countries of Japan, 
South Korea, and Taiwan. Japan is by far the largest 
export market for alfalfa products because of (I) its 
developed livestock industry and (2) its limited land 
available for feed and forage production. Only three 
Pacific Rim countries are described in this chapter, 
because of their significance to the North American 
alfalfa products industries. Other regions of the world. 
do not offer significant export opportunities now or in 
the near future because they lack a large livestock 
industry or because these countries meet their demand 
for forage with domestically produced supplies.1 

Japan 

Japanese Imports of Alfalfa Products. 
Japan is th~ leading market for U.S. and Canadian 

exports of alfalfa products. A comparison of Japanese 
imports of the major types of alfalfa products is shown 
in figure 4-1. In 1990, Japan imported 298,000.metric 
tons of alfalfa meal and pellets, valued at more than 

1 Some U.S. firms in the Midwest stated in their 
response to USITC questionnaires. that EC subsidies on 
production of alfalfa products have reduced the . 
competitiveness of U.S. products in EC export markets. 

Figure 4--1 

$48 miUion.2 Nearly .all of Japan's alfatfa meal and 
pellet imports originated in Canada. Alfalfa cube 
imports in 1990 amounted to 713,000 metric tons; 
valued at $159 million. More than three-fourths of 
Japanese imports of cubes was supplied by the United 
States.. Japanese imports of baled alfalfa hay were 
202,000 metric tons, valued at about $58 million, in 
1990. Most of the baled alfalfa hay is believed to be 
from the United States. 

All alfalfa products are used for animal feed in 
Japan, but cliff erences in the form and feed value of the 

. products have led to a degree of market segmentation. 
The different trends in imports of the three main types 
of alfalfa products during the 1980s suggest different 
market demands for th~ three products (fig. 4-2). 
According to industry sources, the demand for alfalfa 
by the feed~manufacturing industry in Japan is the 

. main factor establishing the market for pellets.3 The 
compound feeds produced by the feed mills are 

2 Values are c.i.f. Japan (inclusive of costs, insurance, 
and freight) and have been converted into U.S. dollars 
using annual average exchange rates published by the 
International Monetary Fund. Japanese import data for 
1981-90, in quantity, value, and un.it value, may be found 
in a~pendix C, table C-4. 
· About 98 percent of the sun-cured pellets imported 
are ground and used in compound· feed; between 70 and 
80 percent of dehydrated pellets are used in feed mills, 
with llie rest used as direct feed on farms. 

Alfalfa products: Japanese Import m·arket, by product types, 1990 

Quantity 
(1,000 metric tons) 

lource: Japan Tariff Association and Zen-Noh. 

Value 
(Million dollars) 
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Figure 4·2 
Alfalfa products:· Japanese import mar~et, by preduct types, 1981·90 
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Source: Japan Tariff Association, Zen-Noh, and USITC estimates. 

consumed by all lypes of livestock in Japan, although 
poultry and swine rations are cited as the most 
important feed lypes in tcnns of alfalfa product use. 
The Japanese market for pellets has been stable during 
the 1980s. Alfalfa cubes, the product that had the 
largest growth in quantity consumed in the Japanese 
market during the 1980s, are used to some extent in 
manufactured feed. But because cubes also satisfy 
more of the ruminant's fiber requirements, they are 
usually sold directly to the farm without further 
processing.4 Dairies are the principal market for billed 
alfalfa hay and other long-fiber roughages, with some 
sales also made to beef cattle and racehorse · 
operations.5 The Japanese market for ldng-fiber 
products, including alfalfa cubes and baled alfalfa, 
increased significantly during lhe last decade. 

Trends in Market Share 

· Because nearly all of the alfalfa pellets and cubes 
utilized in Japan are supplied by imports, Japanese 
import data for these products reveal trends in market 

4 Japanese trade sources state that about 50,000-60,000 
metric tons of imported alfalfa cubes (about 7 percent of 
the total) are used in compound feed each year. 

5 According to reports of the U.S. agricultural attache 
from Tokyo, about 60 percent of baled hay and 90 percent 
of hay cubes arc fed to dairy cows. About 20 percent of 
baled hay imports go to beef cattle and racehorses. 
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shares held by the United States and Canada. The 
market share for baled alfalfa hay is examined below in 
relation to domestic supplies of pasture and grasses and 
imports of other types of hay that are substituted for 
alfalfa. The most significant change in market share 
for U.S. and Canadian alfalfa products during the 
period of this study occurred in alfalfa. pellets. The 
United States lost nearly all of its Japanese market to 
Canada between 1981and1990. At the same time, the 
United States maintained the dominant share of the 
Japanese market for,cubes and baled hay. 

Pellets 
During 1981-90, Canada increased its market share 

from a roughly equal level with the United States to 
nearly complete dominance of the market (fig. 4-3). 
The figures .:)n marl<et shares presented below are 
based on quantiti~s imported by Japan, although the 
pattern is the same wh¢ther market shares are based on 
quantity or value. In 1981, the U.S. share of the 
quantity of Japanese imports was about 46 percent and 
the Canadian share was 43 percent.6 The decline in 
U.S. market share began after 1982. By 1985, the U.S. 
share of the Japanese pellet market was below IO 
percent. In 1990, the U.S. share of the Japanese market 
had declined to less than l percent. 

6 The remaining 11 percent of the market was shared 
by Taiwan, the Philippines, Chile, and New Zealand. 



Figure 4°3 
Alfalfa pellets: Share of Japanese market held by United States and Canada, 1981°90 
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This change in market share took place during a 
period of little overall growth in the Japanese market 
for imported alfalfa pellets. However, there were 
irregular annual variations in total Japanese imports of 
alfalfa pellets during this time. The Japanese market 
for imported alfalfa pellets increased during the early 
1980s, then fluctuated in the latter part of the decade. 
Between 1986 and 1990, imports of pellets showed a 
year-to-year variation of between 11 and 24 percent, 
with each year of growth in imports followed by a year 
of decline (fig. 4-2). In 1990, Japan imported 
20-percent more pellets than in 1981, but 19-percent 
less than the level imported in 1983, the peak year for 
imports of alfalfa pellets. 

The percentage of the Japanese pellet market that is 
supplied by dehydrated alfalfa versus sun-cured alfalfa 
varied during the 1980s, according to industry sources. 
While no official statistics are available, it is believed 
that sun-cured pellets accounted for about 35 percent of 
Japanese pellet consumption during the early 1980s. 
The share of sun-cured alfalfa pellets has declined to 
about 10-15 percent of the total pellet imports in recent 
Years. 

Cubes 

Between 1981 and 1990, the Japanese market for 
alfalfa cubes was supplied mainly by the United States, 
although U.S. market share in cubes declined toward 
the end of the period (fig. 4-4). The U.S. market share 

1986 1987 1988 1989 1990 

was 95 percent in 1981 and 78 percent in 1990. Canada 
increased its share of the Japanese market for alfalfa 
cubes from 3 percent in 1981 to 20 percent in 1990. 
Canadian market share in cubes rose gradually in the 
early 1980s, then increased in 1988 to a 15 percent 
share. In 1989, Canada held 22 percent of the Japanese 
cube market before falling back to 20 percent in 1990. 

During the 1980s, the Japanese market for alfalfa 
cubes more than tripled in size. Japanese imports of 
alfalfa cubes grew from 222,000 metric tons in 1981 to 
713,000 metric tons in 1990. Therefore the decline in 
U.S. market share on a percentage basis, from 95 
percent in 1981 to 78 percent in 1990, did JlOt imply a 
decline in the quantity of U.S. export sales. U.S. 
shipments of cubes to Japan increased from 211,000 
metric tons in 1981 to 555,000 metric tons in 1990. 

Baled hay 

The total market share held by hay imported into 
Japan in comparison with domestic grasses is relatively 
small, around 10 percent when measured on a total 
digestible nutrient basis (fig. 4-5).7 Domestic 

7 Estimated by the staff of the USITC, based on 
reports of the agricultural attache in Tokyo and Japanese 
import statistics. Total digestible nutrients are measures of 
the usable content of a feed product. Alfalfa hay typically 
is between 45-60 percent TON; most other hays are lower 
in TON than alfalfa. 
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Figure 4·4 
Alfalfa cubes: Share of Japanese market held by United States and Canada, 1981·90 
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Figure 4-5 
Roughage supplies in Japan: Domestic grasses, Imported hay, and imported alfalfa\ 1990 
100r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---. 
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1 Imported alfalfa also included in category for all hay. 

Note.-Total digestible nutrient basis. 

Source: USITC staff estimates. 
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roughage supplies have been stable during the 1980s,8 
while total tonnage of hay imported has increased (fig, 
4-6). Alfalfa hay accounted for only 22-25 percent of 
total Japanese hay imports .in 1988-90. Baled alfalfa 
hay is believed to have declined slightly as a share of 
total hay imports into Japan during the 1980s, although 
the U.S. market share of all hay imp0rted into Japan 
increased from 77 percent to 90 percent. Other types 
of hay imported into Japan include suctan grass 
supplied by the United States, rice straw supplied by · 
other Pacific countries, and timothy hay supplied by 
the United States and Canada. 

Demand for Alfalfa Products in Japan. 

The Japanese livestock i(ldustry depends heavily on 
imported feedstuffs. Domestically produced pasture, 
forage crops, and food-processing byproducts provide 
only about 30 percent of Japan's animal feed 
requirements.9 Alfalfa products are used as minor 
ingredients in the manufacture of c()mpound feeds in 
Japan; they are also fed_ directly to livestock, 
Therefore, the size of the Japanese livestock herd, 
economic condi~ons in the livestock sector, and the 
availability of alternative feedstuffS affect the demand 
for imported alfalfa products. Some of the key trends 
that affect(!d market demand in Japan in recent ye8,rs, 
apart from pricing issues discussed in chapters 2 and 3, 
have been nonprice considerations of Japanese 
purchasers with regard to particular alfalfa products, · 

8 USDA, Foreign Agricultural Seniice (FAS), 
agricultural attache reports from Tokyo. 

9 William T. Coyle, Japan's Feed-Liveslock Ec01wmy, 
USDA, FAER-177, Feb. 1983, p. 33. 

the economic structure of the compound. feed industry, 
'and economic pressures facing Japanese producers. 

Nonprice Considerations of Japanese Alfalfa 
Purchasers 

Because Japanese buyers import alfalfa for animal 
feed, demand is related to trends in livestock 
inventories .. However, preferences for certain types of 
feed and forage products have played an important role 
in shaping the market for alfalfa products, so that 
consumption has not necessarily depended on livestock 
numbers. Data on livestock inventories are shown in 
table 4-1. 

For example, the dairy industry in Japan, which is 
the.leading consumer of the imported alfalfa hay and 

. cubes, has shifted toward more consumption of alfalfa, 
a high-quality forage, in place of domestic or other 
importt(d forages. Therefore, consumption of alfalfa 
hay and cubes has grown even as inventories of dairy 
cows have contracted. The alfalfa pellet market in 
Japan has been stable during the 1980s, while, except 
for dairy, the number of animals has increa·sed 
moderately. Most animal feed mixes manufactured in 
feed mills contain a small percentage of alfalfa pellets, 
pllf.licularly poultry and swine rations. Poultry feed 
manufacturers are believed to be steady consumers of 
qehydfat~ alfalfa pellets, but apparently the increase 
in poultry inventories has not been sufficient to counter 
the reduction in demand for pellets for other uses: Part 
of the reduction in consumption of alfalfa pellets may 
have been among. farmers who chose. to feed hay or 
cubes rather than pellets, . or· by compound feed 
manufacturers switching to lower priced protein 
sources in their rations. · 

Figure 4·6 . 
Hay: Japanese Imports, by primary source~, 1981·90 
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Table 4-1 
Japan: livestock and poultry Inventories, by animal type, 1981-90 

(1,000 head) 

Chickens 
Dairy Beef 

Year cows cattle Pigs Horses Layers Broilers 
1981 ................. 2,104 2,281 10,065 24 122 131 
1982 ................. 2,103 2,382 10,040 23 123 131 
1983 .................. 2,098 2,492 10,273 24 125 135 
1984 ................. 2,110 2,572 10,423 24 121' 143 
1985 ................. 2, 111. 2,587 10,718 23 128 150 
1986 ................. 2,103 2,639 11,061 23 136 156 
1987 ................. 2,049 2,645 11,354 22 135 155 
1988 ................. 2,017 2,650 11,725 22 138 155 
1989 ................. 2,031 2,651 11,866 22 139 153 
1990 ................. 2,058 2,702 11,816 23 137 150 

Source: Japan Ministry of Agriculture, Forestry, and Fisheries (MAFF). 

Whil~ price is considered by trade sources to be the 
primary factor in purchases, nonprice factors such as 
reliability of supply and appearance of the product 
influence purchase decisions by some of the major 
buyers in the Japanese compound feed industry. 
Perceived dietary needs of the animal and preferences 
of Japanese consumers are important considerations in 
the purchase of alfalfa products. For example, 
chickens raised for egg production require carotene, 
supplied in Japan by dehydrated alfalfa pellets, in order 
to produce the deep orange-colored egg yolk preferred 
in Japan. IO Dehydrated pellets are imported under 
contract terms guaranteeing a minimum amount of 
vitamin A to supply the carotene. Japanese trade 
sources also have stated that alfalfa pellets are 
preferred feed ingredients in rations for breeding 
swine. Japanese feed manufacturers reportedly prefer 
deep green color alfalfa pellets, which generally are 
dehydrated pellets, so that the feed produced has a 
green tint. 11 

Long-fiber forages have become more attractive to 
Japanese farmers in recent years, in part because the 
Japanese dairy cooperative federation, Zen-Raku-Ren, 
has encouraged farmers to feed larger amounts of long 
fiber and because of Government policy changes. The 
Japanese milk price support system was changed in 
1987 ~require a h~her f~t content for milk to qual!fy 
for pnce supports. I Feedmg more long fiber to dairy 
animals provides the higher butterfat and also 
contributes to more milking periods over the life of the 
cow, an important factor in Japan owing to the 
substantially higher investment cost of dairy calves in 
Japan than the United States. However, Japanese 
purchasers generally have less concern for other 
nutritional characteristics of the roughage than 
typically is paid in the U.S. market. Thus protein 
content of the alfalfa hay is less important than fiber 
length, and competing grasses such as sudan, rice 

10 USITC staff discussion wilh Japanese purchasers. 
11 Canadian Dehydrators Association, submission to 

USITC, Aug. 6, 1991, p. 4. 
12 USDA, ERS, Pacific Rim Agriculture and Trade 

Report, July 1990, p. 72. 

4-6 

straw, or ryegrass straw are considered close substitutes 
for alfalfa hay, particularly when protein needs can be 
met using compound feed or other sources. 

Structure of the Japanese Feed Industry 
Concentration in the Japanese feed industry may 

give buyers the potential to affect the market, both at 
the level of the export transaction and within the 
Japanese market. This section describes the structure 
of the Japanese feed industry and the potential effects 
on trade in alfalfa products. Animal feed ingredients 
are imported into Japan by the major Japanese trading 
companies and by agricultural cooperative 
organii.ations. Most of the nine general trading 
companies are involved in feed imports and have 
purchasing offices in North America. The Japanese 
agricultural cooperatives are believed to be more 
influential purchasers of alfalfa products than the 
trading companies, given the cooperatives' extensive 
distribution network in the Japanese countryside. 
Part-time farmers in particular depend on the 
cooperatives for supplies and assistance. The National 
Federation of Agricultural Cooperatives, known as 
Zen-Noh, holds a 37-percent share of the Japanese 
compound feed market. Zen-Noh purchases directly 
from North American producers of alfalfa products and 
from the general trading companies.13 The federation 
of dairy farmer cooperatives, Zen-Raku-Ren, is a major 
buyer of baled hay, with about 25 percent of the import 
market, 14 and also owns some feed mills. 

There are about 200 compound-feed· 
manufacturing establishments in Japan. About 50 
compound-feed mills are affiliated with Zen-Noh, and 
another 7 with Zen-Raku-Ren; the remainder are 
owned by private firms. Production of feed in 
Zen-Noh-affiliated mills is about 9 million tons per 
year, compared with total feed production of about 26 

13 Tatsuo Matsuura and Morio Morlsaki, The Japanese 
Feed Market:· An Extensive and.Dynamic System of 
Distribution and Consumption, Japan International 
Agricultural Couricil, Mar. 1985. 

14 FAS attache report from· Tokyo. 



million tons.15 About 90 percent (by weight) of the 
ingredients in the compound feed are imported; 16 com 
and wheat are the leading components. Alfalfa pellets 
and meal make .up most of the imported roughage 
component of compound feed, but comprise less than 1 
percent by weight of the total ingredients used. The 
data suggest that the share of alfalfa in compound feed 
ingredients has declined steadily over the past 30 
years.17 In 1960, for example, alfalfa pellets accounted 
for 5 percent of compound feed ingredients. The share 
declined to less than 1 percent in 1989. Alfalfa 
products consumed by the feed industry are most often 
in the fonn of pellets, but mills also produce a feed mix 
that combines grains with alfalfa cubes broken into 
pieces. 

The compound feed industry is considered to be an 
oligopoly in Japan.18 Zen-Noh has the power to set 
prices for Ol1tput, and the remainder of the industry 
follows suit While Zen-Noh cannot explicitly set 
prices for inputs purchased, in the case of alfalfa pellets 
Zen-Noh Is considered to be the dominant force in the 
market. Using long-term contracts with supplier~. 
Zen-Noh has established sources of supply. Prices are 
generally negotiated on a monthly or quarterly basis. 

Relative pri~es of feed ingredients determine the 
mix of produFts used in the manufacture of compound 
feed. Jiip~nese feed mills use linear programming 
techniques ("'athematical procedures for minimizing or 
maximizing a function of certain viuiables) to produce 
rations with the necessary nutritional characteristics at 
the lowest cost The literature suggests that com, 
sorghum, brans, and barley have been the principal 
price-dependent ingredients in feed production in 
Japan.19 It is believed that alfalfa products, when used 
for protein in the ration, are highly substitutable with 
other protein sources. However, dehydrated alfalfa 
pellets have desirable characteristics in providing color 
and carotene that are not easily supplied by alternative 
products in Japan. Similarly, alfalfa cubes provide 
roughage that cannot easily be supplied by other types 
of feeq ingredients. Data on prices of some substitute 
products are shown below. · 

Economic Conditions for ~apanese Farmers 

Jn recent years, Japanese ag,-icullUfal policies ~ve 
begun to change from th~ traditional protectionist 
!J1easures that i~lated Japanese farmers from 
international market forces and the need to face 
international competition.20 High land and input costs 
combi~ed with trade liberalization measures are 
placing new pressµres on Japanese farmers, leaving 

:: Zep-Noh publiqi.tion. Jan. 1988. 

1 
Matsuura, p. 9. 

7USPA databas~, from MAFF and OECD sources. :s Coyle, p. 36, Matsuura, p. 20. 
9 

Coyle, P· 34. 
20 Aus1rahan Bureau of Agricultural and Reso1,1fce 

fonomics (ABARE), Japariese Agricu/Jural Policies, Oct. 
988, p. Sl. 

farm income stagnant.21 While the Government hll$ 
provided compensation to some sectors, and price 
support programs for most major crops continue to 
support the agricultural economy, the adjustment 
process has affected the market for imported feeds. 
The dairy industry, the largest consumer of alfalfa 
products, ~as faced declining milk price support levels 
each year since 1986.22 

The 1988 U.S.-Japan beef and citrils agreement, in 
which Japan agreed to remove its quotas on imported 
beef as of March 1991, has significantly affected the 
livestock industry's consumption of feed. Slow growth 
in Japan's livestock sector is dampening animal feed 
production in Japan.23 Dairy farmers' incomes also 
have been squeezed by the change in beef import 
policy. The beef industry is an important source of 
income to dairy farmers, who sell dairy steers to beef 
fatteners and culled cows for slaughter. The 
elimination of the quota on beef imports has reportedly 
caused the market for dairy steers to plummet, from 
about $1,000 per calf to about $300.24 

The predominantly small-farm structure of 
J;ipanese agriculture also affects demand for animal 
feeds. Most Japanese farmers have small or part-time 
operations; Japanese farm· families derive over 
Jhree-fourths of their total household income from 
nonf ann sources. 25 Feed costs are among the highest 
cash production costs to Japanese farmers,26 giving 
them a strong incentive to use the least-cost rations 
available. At the same time, however, the small or 
part-time farmer relies on labor-saving methods that 
generally add to costs. Many of these farmers depend 
on the distribution system, often through the 
cooperatives, which provides conveniently packaged 
feeds.27 Japanese farmers rarely purchase large lots of 
alfalfa products, so the flow of imports must be 
consistent throughout the year28 and quantity discounts 
are rarely obtained. 

The dairy sector is increasingly concentrated in the 
T:Iokkaido region, which accounts for about 35 percent 
of total Japanese milk production. Dairy production 

21 USDA, ERS, Paciftc Rim Agriculture and Trade 
Report, RS-90-2, July 1990, p. 12. 

22 USDA, Pacific Rim Agriculture and Trade Report, 
p. 72. ' 

23 USDA, Pacific Rim Agriculture and Trade Report, 
p. 10. 

24 Zen-Raku-Ren. 
25 USDA, Pacific Rim Agriculture and Trade Report, 

p. 12. 
26 Excluding labor, feeds and straw were between 41 

and 74 percent of production costs in 1982, depending on 
the type of livestock. Rothacher, Japan's Agro-Food 
Industry. 

v Some new alfalfa products have been developed in 
response to the needs of Japanese farmers, such as bales 
of hay cut lengthwise into a 40-pound size rather titan the 
usual 80-100 pound bale and alfalfa cubes premixed with 
other feedgrains to provide a feed with roughage included. 

111 Storage is the responsibility of North American 
producers or exporters, because of the cost of warehouse 
space at Japanese ports and the small size of most fann 
purchases. 
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has been rising in that northern region and in remote 
~of the south. In the 1960s, about one-half of the 
total' output of milk was produced on farms close to 
cities. These farms relied almost entirely on feed 
concentrates. Urbanization and declining transportation 
costs made it profitable for dairying to locate further 
away. In Hokkaido, farms are larger than in other 
regions of Japan, so there is some pasture grazing, and 
costs of production are lower. However, distance from 
the major Japanese ports has affected the cost of 
imported alfalfa products shipped to Hokkaido (see ch. 
5). 

Recent trends in the alfalfa trade suggest that 
relative price patterns, combined with income 
constraints in the Japanese dairy sector, have 
encouraged farmers to substitute lower-cost roughages 
for alfalfa. Shipments of ryegrass straw and fescue 
straw, which have lower feed :value than alfalfa, 
reportedly have increased. Trends in relative prices of 
these products are described further below. 

Roughages in Japan. 
Japanese supplies of forage products,· both 

imported and domestic, are shown in figure 4-7. Japan 
has no domestic production of alfalfa pellets or cubes. 
The area planted to forage crops has been stable, 
increasing only 2 percent between 1982 and 1990. 
Production of forage crops rose 6 ~rcent in the same 
period because of higher yields.29 Total forage 

29 MAFF, Monthly Statistics of Agriculture, Forestry, 
and Fisheries, various issues. 

production in Japan was 44 million metric tons (green 
basis) in 1990, primarily in mixed grasses.JO Rice 
straw produced domestically and used for feed 
amounted to about 2 million metric tons· in that year 
Other feeds available to dairy farmers located close ~ 
urban areas are food by-products, including rice bran 
wh~t bran, an~ fish meal. Some producers grow ~ 
portl.on of their ~oughage needs, using rice straw, 
whole-com-crop silage, or pasture. Pasture is more 
available in the dairying region of Hokkaido than in 
regions closer to urban centers.31 

Price of Substitutes in Japan. 

Alfalfa pellets compete with several other types of 
feed ingredients in the Japanese market. The available 
data suggest that the price of alfalfa pellets has 
increased in recent years, relative to the price of these 
substitutes. Beet pulp pellets are one of the 'feed 
ingredients competing with alfalfa products, according 
to industry soµrces. Brans remaining from processing 
of grains are also used to add protein in compound 
feed. Canadian trade sources indicate wheat bran is a 
close substitute for sun-cured alfalfa.32 

30 USDA, FAS, agricultural atiache report from Tokyo. 
31 Matsuura, pp. 42-43.' 
32 Submission of the Canadian Dehydrators . 

Association, Aug. 6, 1991, p. 22. · 

flg1m14-7 
Japanese supplies of forage products, by types, 19891 and19902 

Domestic 
1 

1 Crop year 1989. 
2 Calendar year 1990. 

B!iled hay 

Rice straw 
(4%) 

Alfalfa 
cubes 

Source: USDA, FAS, agricultural attache report from Tokyo, July 12, 1991. 
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'Ibe data suggest that prices of ~t pulp pellets and 
, alfalfa pellets have moved closer together since 1988, 
! as the landed value of alfalfa has risen (fig. 4-8). 

However, beet pulp pellets are still apparently higher 
. price<l than alfalfa. See appendix C for complete data 

on Japanese imports of beet pulp. 
While the available price data on brans (price paid 

: by farmers for small bags) are not comparable' with the 
· statistics on landed value of alfalfa pellets, the trends 
r suggest that bran prices have been stable or declining 
between 1985 and 1990 (fig. 4-9). During the latter 
part of the period, landed value of alfalfa pellets has 
increased. 

Alfalfa hay competes with domestic roughages, a 
variety of imported hays, and imported rice straw.33 
The relative feed value of these roughages varies, 
making them imperfect substitutes. However, industry 
sources indicate that relative prices of these products 
are key factors in consumption, so that an effect on 
~rice may be expected in the long run. The available 
1nce data suggest that alfalfa hay has been increasing 
n price faster than other types of h"\Y and forage 
\vailable in Japan. During 1989 and 1990, imported 
ice straw and oat husks had lower landed value than 
lfalfa hay in the Japanese market (fig. 4-10). 

3' Some Japanese farmers have access to rice straw 
om their own production of rice, but this is not generally 
significant source of roughage for most dairy farms. 

1gure 4-8 

Tables on imports of rice straw and oat husks are 
shown in the appendix. Reports from the U.S. 
agricultural attache in Tokyo indicate that alfalfa hay 
prices in Japan increased faster than prices of other 
imported forages between 1988 and 1990. Alfalfa hay 
rose 40-percent in price during the period, while sudan, 
timothy, ryegrass straw, and hay cubes increased less 
rapidly. These prices are ex-warehouse in Japan. 

Tariff Treatment and Phytosanitary 
Requirements. 

Alfalfa products enter duty-free into Japan. 
Japanese phytosanitary requirements for the 
importation of alfalfa products are not considered 
significant barriers to trade. Japan prohibits the 
importation of plant materials that are hosts of the 
Hessian fly (Mayetiola destructor). Such host plants 
are culms and le<)ves of Agropyron spp. grasses (quack 
or couch grass, wheat grasses), and straw from wheat 
and barley. Alfalfa is not one of the host plants, but it 
is possible for alfalfa hay to contain weeds or other 
hosts if such crops are grown in the vicinity. Alfalfa 
cubes and pellets are not considered· potential sources 
of the H~sian fly as a result of the temperatures 
attained during processing. Although no official 
requirement exists, some Japanese purchasers request 
that U.S. shippers fumigate alfalfa cubes before 

nlmal feed prices In Japan: landed values of alfalfa pellets compared with beet pulp pellets, 1981°90 

48 

44 )( )( Alfalfa meal/pellets 
'1 a Beetpulp 
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-Values shown are c.i.f. import unit values. 

~: Derived from statistics of Japan Tariff Association and USDA, FAS. 
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Figure 4·9 
Animal feed prices in Japan: Prices paid by farmers for bran, by type, 1985·90 
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Figure 4·10 
Forage product prices in Japan: Landed value of alfalfa hay compared with rice straw and oat husks, 
1985·90 
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shipment. Some U.S. shippers choose to fumigate all 
of their products, without a contract specification for 
fumigation, to ensure that lhe cubes do not harbor live 
insects upon arrival in Japan. 

Japan, like most olher countries, prohibits the 
importa~ion of soil. Good management practices at the 
farm and tr~nsfer points are considered acceptable 
methods to assure that hay shipments are free of soil. 

Imported prod9cts are inspected, an<;l if found free 
of host materials, soil, and insects, are accepted by 
Japanese aµthorities. The presence of host materials 
and soil can be groun<;ls for rejection of the shipment. 
Most shippers state that they are able to export alfalfa 
hay and products that are free of Hessian fly hosts and 
soils, and can pass the visual inspection by Japanese 
authorities. However, a report from the U.S. Embassy 
in Tokyo stated lhat during the la~t part of l 989 and 
early 1990, rejections by Japanese authorities were a 
major concern for U.S. baled hay shippers.34 

If certain prescribed treatment measures have been 
followed, the Japanese inspectors 1.wcepl the shipment 
1s free of viable Hessian flies regardless of the 
Jresence of agropyrons aqd other hosts. The 
1cceptable treatment measures are subje~ts of 
1greements between lhe Governments involved. 

The U.S. and ttie Japanese Governments have 
1greed to a protocol for fumigation of hay for export to 
apan. The fumiga4on protocol is accepted for 
ingle-compressed bales only, not the 
ouble-compressed bales more commonly used to ship 
lfalfa. This protocol is used most often for timothy 
ay, a variety not considered to be a Hessian fly host. 
lowevcr, for practical reasons, volunteer wheat or 
lher hosts could not be eliminated from the timothy 
ay.35 U.S. shippers of baled alfalfa generally 
)mpress the bales after assuring the hay to be free of 
Jst materials: the fumigation protocol is not generally 
;ed for alfalfa. 

The Canadian and the Japanese Government& have 
:gotiated a method of heat treatment to meet the 
1ytosanitary requirement for chopped, dehydrated 
1y. Products heat-treated fO 90 degrees Celsius for 3 
inutes are considered free of viable Hessian flies. 
1e method does not apply to sun-cured hay.36 The 
m;;idian industry is also pursuing a fumigation 
otocol that applies to double-compressed bales of 
y; research and negotiations are still in progress. 
ost Canadian shipments pf compresse(i bales are 
rried out under the normal inspection procedure and 
~ not fumigated. 

South Korea 
South Korean imports of alfalfa products have been 

1, primarily because of import restrictions and 

34 USDA, FAS, agricultural attache report from Tokyo, 
y 16, 1990. 
35 C.L. Storey and others, "Required Fumigation 
~erlures for. Timothy Hay Exports to Japim," USDA, 
ma! and Plant H~alFh Inspection Service, Jan. 1982. 
36 

Harvest Foods, Infrastructure Requirements, p. 41. 

livestock production policies that limited the incentive 
to use imported feeds. In recent years, however, Korea 
has liberalized its trade policies, streamlined import 
procedures, and reduced tariffs.37 These changes have 
led many industry experts to believe that South Korea 
is a significant potential market for alfalfa products 
from the United States and Canada. However, the 
Korean market currently is dwarfed by the Japanese 
market for alfalfa. Japan imported about 8 times more 
pellets and about 70 times the quantity of cubes that 
Korea imported in 1990. Korean imports of baled 
alfalfa are believed to be negligible. 

Korean imports of alfalfa· pellets and cubes from 
ihe United States and Canada are shown in table 4-2. 
Significant imports of alfalfa products did not begin 
until 1987. 

In 1987, the United States supplied 81 percent of 
Korean imports of alfalfa pellets. After that yeaF, 
Canada supplied nearly all of Korean alfalfa pellet 
imports, taking l 00 percent of the market in 1988 and 
1990 and 98 percent in 1989. 

Between 1988 ~nd 1990, the U.S. market share in 
f::Ubes fell from 100 percent to 10 percent. Canada 
began its shipments of cubes to Korea in 1989, 
supplying one-third of the market, and then provided 
90 percent of Korea's cube imports in 1990. 

Alfalfa product imports into Korea were subject to 
a 20-percent rate of duty for most of the 1980s. In an 
agricultural agreement signed by the United States and 
Korea in May 1989, Korea agreed to reduce tariffs on 
alfalfa.38 The duty on pellets and cubes was 
subsequently reduced to 15 percent In July 1991, 
Korea reduced the duty to IO percent, applicable to the 
first 100,000 tons imported, for a period of 1 year.39 

Korea requires licenses for imports of most 
agricultural products; the licensing requirement is 
Qelieved to block shipments of baled hay.40 The 
licenses are issued after consultation with Government 
agencies and, sometimes, with producer organizations. 
Imports are permitted if considered necessary to 
supplement domestic production. 

,. 

Korean imports of alfalfa products are conducted 
using a public tender system in which suppliers bid for 
sales to a few buyers. There are also sales through 
private contracts, but these are relatively rare. The 
tender offers generally request the same product 
specifications requested by Japanese buyers (described 

37 Ministry of Trade and Industry, Republic of Korea, 
Free and Fair Trade, March 1989. 

38 USDA, FAS, Trade Policies and Market 
Opportunities for U.S. Farm Exports: 1989 Annual 
Report, p. 159. 

39 Report from U.S. Embassy Agricultural Affairs 
Office, Seoul, Aug. 1991. 

40 USDA, FAS, Trade Policies and Market 
Opportunities for U.S. Farm Exports: 1989 Annual 
Report, p. 163. 
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Tabll!!l 4·2 
Alfalflll pellets and cubes: South Korean Imports, by product type and source, 19B1·90 

(In metric tons) 

Source 

United 
Product/year States Canada Al/other Total 

Alfatta pellets: 

1981 .................... 0 0 0 0 
1982 .................... 0 0 8 8 
1983 .................... 0 0 2 2 
1984 ..... ' .............. 0 20 1 21 
1985 .................... 20 0 0 20 
1986 .......•............ 0 0 18 18 
1987 .................... 8,345 2,019 0 10,364 
1988 .................... 0 5,623 0 5,623 
1989 ........... ; ........ 675 39,246 0 39,921 
1990 .................... 0 36,286 0 36,286 

Alfatta cubes: 

1981 .................... 0 0 0 0 
1982 .................... 0 0 0 0 
1983 .................... 0 0 0 0 
1984 .................... 0 0 0 0 
1985 .................... 0 0 0 0 
1986 .................... 0 0 0 0 
1987 .................... 0 0 0 0 
1988 .................... 1,795 0 0 1,795 
1989 .................... 4,493 2,247 0 6,740 
1990 .................... 1,008 9,039 0 10,047 

Source: U.S. Department of Agricuhure, Foreign Agricuhural Service. 

in chapters 2 and 3), with prov1s10ns· for price 
reductions if the specifications are not met. The . 
National Livestock Cooperatives Federation and the 
Korean Dairy Association, both organizations of a 
semi-public character,41 are major buyers of alfalfa 
products. The Korean Feed Association has also issued 
tender offers for alfalfa products. 

The tendering system emphasizes prices, and most 
bidders will supply the minimum quality to meet the 

41 J. Al\>ert Evans, "Government Intervention in South 
Korean Agriculture," World Agriculture, Jiine 1991, p. 40. 

1987 

Pellets: 
United States . . . . . . . . . . . . . . . . . . . . . . $132.24 
Canada ~ ..................... ; . . . 125.00 

Cubes: 
United States ..................... . 
Canada ..........•............... 

1 Not available. 

specifications. Thus, price is the key factor in 
determining a sale under this system. 

Exporting companies must obtain bid bonds and 
performance bonds at a cost of between $200 and $400 
in order to bid on a tender off er. Industry sources state 
that South Korean purchasers often reject all bids and 
issue another tender offer at a later date, in which case 
the bidders lose the amount spent on obtaining the 
necessary bonds for the first tender. 

Average prices of imported alfalfa products 
originating in the United States and Canada are shown 
in the following tabulation in dollars per metric ton, · 
c.&f.: 

1988 

$139.~1 
193.54 

(1) 

1989. 

$133.93 
· 124.54 

187.82 
178.81 

1990 

$113.~
1

6 
204.46 
202.46 

Source: USDA, FAS, agricultural attache report from Seoul, Aug. 16, 1991. 
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Korea requires a Federal phytosanitary certificate 
to accompany each shipment of alfalfa products.42 The 
Government of Canada provides the certifica~ for 
alfalfa pellets and cubes. The U.S. Department of 
Agriculture (USDA) does not provide a certificate for 
alfalfa pellets, because it considers the pl'Qeessing to 
eliminate the threat of pests or disease transmission. 
The USDA provides phytosanitary certificates for 
alfalfa cubes.. · 

Korean production of compound feeds has grown 
fapidly since 1985, outpacing livestock inventories· in 
most sectors (table 4-3). About 85 percent of the raw 
material used in these feeds is grain and bran.43 Rice 
bran and barley bran are the. main types of bran from 
domestic sources. Vegetable proteins, which would 
likely include oilseed meal or pellets and. a small 
amount of alfalfa pellets or meal, account for 15 
percent of the materials used in manufa~tured feed. 
Data are not available to indicate what pen:entage of · 

· imported alfalfa pelletS is used as an ingredient in such 
feeds, but compound feed production is believed to be 
the primary use for imported alfalfa pellets; 

Rice straw is one of the leading domestic forages 
supplied in South Korea (table 4-4). In 1988, rice was 

41 USDA, FAS, agricultural attache report from Seoul, 
Aug. 16, 1991. 

43 Korea Agriculture and Fisheries Statistics Bureau, 
Statistical Yearbook of Agriculture Forestry and Fisheries, 
1989. 

planted on 3.1 million acres in ~orea, with production 
of rice straw amounting to 8.2 million metric tons.44 
While alfalfa hay is considered. a higher quality · 
roughage than rice straw, particularly for dairy cows, 
the ready availability and·low price of rice straw means 
that most South Korean dairy producers ·meet the 
roughage needs of their animals with rice straw. In 
many cases, a rice farmer will raise a few dairy cows 
and have supplies of rice straw on the farm. For 
imported alfalfa hay or cubes to become widely used in 
South Korea, some of the rice straw would have to be 
displaced. The South Korean price support programs 
for rice and barley may play a role in providing 
domestic supplies of rice and barley straw and 
dampening the demand for imported alfalfa.45 

The Korean Uvestoek industry is not now a large 
· consumer of imported alfalfa products, but is 
. .considered a potenti.al source of demand.. Urbanization 

and industrialii.ation have shifted Korean consumption 
. patterns toward higher ·quality foods, including meat 
and dairy prO{lucts. The anticipated consumer demand 
for meat and dairy products is ~xpected to provide an 
incentive for Korean farmers to use higher quality 
feeds to inc:rease production. · 

44
· Korean Mi~stry of Agriculture, Statistical Yearbook. 

p. 102. . . 
45 Song Dae Hee. and Ryu Byung Seo, "Agricultural 

Policies and Structural Adjusbnent in NICs: Lessons from 
Korea," Korea Development Institute, Working Paper 
8611, Dec. 1986. 

Table 4-3 . . . . . 
Korea: Production of compound feeds, by type of consuming livestock, 1985-89 

(1,000 metric tons) 

Type 1985 1986 1987 

Beef cattle ............................. . 
Dairy cows ....................... ·, · · · · · 
Swine .................................. . 
Poultry ................................ . 
Other •.........••................ · • .• • · 

1,209 
994 

1,924 
2,310 

14 

.Total .............. ; . . . . . . . . . . . . . . . . 6,451 

1,624 
1,206 
2,178 
2,639 

25 

7,675 

1,673 
. 1,404 
2,953 
2,933 

54 

9,018 

1988 1989 

1,512 1,561 
1,608 1,719 
3,604 4,071 

·2,947 ·2,923 
155 129 

9,826 10,403 

Source: Korea Agriculture and Fisheries Statistics Bureau, Statistical Yearbciok of Agriculture, Forestry and Fisheries, 
1989; Korea Feed Association, in Canadian submission to USITC, p. 24. . . I' 

Table 4-4 
Rice straw: South Korean area and production, 1.98~..SS 

Year Area 

1,000acres 

1983 .............................. ·................. 3,015 
1984............................................... 3,027 
1985 .......... ;·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,047 
1986................................................ 3,047 
1987............................................... 3,111 
1988 ........................................ ,., . . . . . 3,106 

Source: Korean MAFF, Statistical Yearbook of Agriculture, Forestry and Fisheries, 1989. 

Production 

1,000 metric tons 

7,347 
7,872 
7,448 
7,644 
7,298 
8,219 
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Table 4·5 · . ·. · '· 
Kotea: ·.Livestock Inventories, by type, 1985·88 

i • 

(1 ;000 head) 

Type. 

Beef cattle ............. ·. · ...... ; ..... : .. 
Dairy cattle ..... , · .... ,, ................... · .. 
Horses .............................. . 
Swine .... " ... " . ~ : ..•...... , . ; ... ·, : .. . 
Poultry ...... ·"" :" .. : '. · ..... : ._· ....... :" 

., 

' 19,85 

'2,553 
39(),. 
.3 

2,853. 
51,778 

'I 

1986 ·. 

2,370 
437 

.3 
3,$47 

56,930 ' 

,1987 '. 

1,923 
463· .. 3 

4,281 
59,919 

t9ss 
1:559 

480 
4 

4,852 
58,976 

Source: Korea Agriculture and Fisheries 'Stati.stics Burea.u, Statistical Year-book of Agriculture, Forestry, and 
Fisheries, 1989: · · · · . · . · . · · · · 

With the exceptjon of beef. cattle, . livestock 
inventories in Korea· have expanded in recent years 
(table 4-5); Dairy cattle stocks inc~tfased bY, 23 percent 
between 1985 an~ 1988. ·· · . 

Recent cJ1anges .in policy. may inc~~ase Korean .beef 
imports and affect the market for animal . feeds in. 
Korea. The United ,States and Korea reached. an 
agreement on beef. trade in April . 1990, following a 
General Agree111cnt on Tariffs and Trade (GATT) panel 
ruling that Korean import quotas . we~e inconsistent 
with the GATf.46 This is expected to increase beef 
imports and may dampen some ,of, the anticipated 
growth in Korean beef production· and the market .for 
feed imports ... 

Taiwan 
Imports of alfalfa products into Taiwan have 

increased in recent years, and are expected to continue 

46 USTR, 1991 Naiiona/ Trade ... Es1ima1e.flepor1 on 
Foreign Trade Barriers, p. 141. · 

Table 4·6 

this trend. · This is due to an increased demand in 
Tai.wan for comp~u~d feed for the dairy industry. 

Trends ·i~ Taiwanese imports· of alfalfa products 
from 1he·Ui:uted S~tes and Canada are shown in table 
4-6. . The. United .States supplied 60 percent of the 
imports in. l987,, .but by 1989 the U.S. share had 
dropped to 41 percent. During the same time period 
the Canadian. share of Taiwanese imports increased 
from 39 percent to 59 percent. . 

Alfalfa pellets account for a small portion of 
Taiwanese imports of alfalfa products (only 
15 percent). . Canada is the primary supplier of 
Taiwanese alfalfa pellet imports.· 

Alfalfa cubes ·.make up about 25 percent of the 
Taiwanese import market of alfalfa products. Canada 
is the major supplier of cubes into Taiwan. 

The majority of alfalfa products imported into 
Taiwan consists of compressed baled hay (60 percent). 
The United States is the leading supplier of compressed 
hay to Taiwan". · · · 

Alfalfa products: Taiwanese lmpc;>rts, by source; 1984·89 . 
:.(In metric tons) 

Year 

1984 ................. ·". ·" 
1985 ..................... . 
1986 .......... · ........... . 
1987 ..................... . 
1988 ..................... . 
1989 ..................... . 

.. ! 
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·Source 

United 
States 

4,618 
1,177 
4,637 

15, 121 
19,592 
17,478 

·canada 

2,499 
8,538 
4,609 
9,947 

24,963 
.25,609 

Al/other 

. 409 
34 
52 

450 
212 

0 

Total 

7,526 
9,749 
9,298 

25,518 
44,767 
43,087 
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Chapter 5 
Transportation 

Transportation, both inland and ocean freight, is a 
key item in the· cost of alfalfa products exported from 
North America, accounting for up to 35 percen~ of the 
value of the product landed in Japan. The U.S. alfalfa 
products industry has contended that the reduced inland 
rail transportation rates for processed alfalfa ,products 
provided since 1984 under the Canadian Western Grain 
Transportation Act (WGTA) have played a major role· 
in the competition for Pacific Rim markets. . The 
WGTA reduces the cost of inland rail freight to 
Canadian alfalfa shippers by about 70 percent, 
compared with rail freight for products that do ·not 
receive the benefit. This section will examine the 
WGTA in .connection will) U.S. legal rights under the 
U.S.-Canada Free-Trade Agreement and the WGTA 
under article 10 of the G~TT subsidies code. The legal 
issues are followed by a description of the major mo<,les 
of transportation used for. shipment of alfalfa products· 
from Canada and the United States to Japan. Finally, in 
order to assess the effects of the WGTA on t,he U.S. 
and Canadian. industries, results are presented of an 
economic modef on potential effects of removing .the 
WGTA. 

The Western Grain Transportation Act 

The Canadian Government began to furnish 
benefits for rail shipments of processed alfalfa with the 
1984 enactment of the WGTA. l The principal purpose 
of the WGTA was to remedy problems caused by the 
grain transportation rate regime established by the 
Crow's Nest Pass Act of 1897. That law established 
statutory rateS for shipments of wheat by rail to 
Thunder Bay, Ontario and Vancouver, British 
Columbia. The statutory rates, which were unchanged · 
for many years, became seriously unremunerative for 
Canadian railroads by the 1970s. As a result, rail 
transportation deteriorated and the government was 
forced to subsidize the railroads' branch line 
operations.2 WGTA proponents indicated that revising 
the Crow's Nest system would help Canadian grain· 
growers compete in foreign markets with U.S., 
Australian, and Argentine grain growers.3 

The WGTA revamped the Crow's Nest rate system 
in a number of respects. First, the WGTA regime 
covered additional crops including "alfalfa meal, 

1 The WGTA is codified in. ch. W-8 of the Revised, 
Statutes of Canada (1985), as ainended by the following 
two session laws: 1985, c. 40 and 1987, c. 28, 
§§ 355-358. Subsequent citations will be to the section of 
the WGTA only. . 

2 See Organization for Economic Cooperation and 
Development, (OECD), National Policies and Agricultural · 
Trade: CounJry Study, Canada, 1981, pp. 34-3(). 

3 House of Commons Debates, p. 25409 (May 12, 
1983); p. 26520 (June 20, 1983). 

pellets, or cubes, dehydrated."4 Canadian Government 
and· industry sources indicate that this provision has 
been interpreted to mean that alfalfa pellets and cubes 
are covered, but compressed bales are excluded. 
Second, the WGTA provided for direct Government 
payments to Canadian railroads for certain rail 
shipmentS of grain within Canada. Rail shipments of 
grain subject to the statute are those on Canadian 
railroads: · 

· · I. FromanypointwestofThunderBay,Ontarioor 
Annstrong, Ontario to Thunder Bay or 
Annstrong; 

2. From any point west of Thunder Bay or 
·. Annstrong to any port in British Columbia for 
export (except to the United States); and 

3.. From 'any point' west of Thunder Bay or 
Annstrong to Churchill, Manitoba for export.S 

Under . the WGTA, the Canadian ·Government 
directly pays the Canadian · railroad companies a 
portjon of the transportation costs attributable to the 
covered commodity movements.6 The payment 
consists o.f two components. One is a fixed payment 
called the "Crow Benefit "7 The other component 
represents the Government's portion of increased rail 
costs. The precise method the statute provides for 
calculating this component is complex. The 
component is roughly equivalent to the product of: (1) 
the percentage by which the annual increase in rail 
rates exceeds 6 percent; (2) an annually-detennined 
average cost of transporting one ton of grain; and (3) 
the amount of grain transported by rail in that year.s 
The .calculation implies that the benefit can vary from 
year t~ year and that the Government share is less than 
the full cost of rail freight. Shippers, however, are 
assured that their average cost per ton of covered 
commodity movements cannot exceed I 0 percent of 
the average price per tqn of commodity.9 

The . statute directs the Canadian Transport 
Commission to establish an annual scale of freight 
rates for commodity movements subject to the 

4 Sre schedule I to ch. W-8. The WGTA, as originally 
introduced in the Canadian parliament, covered only six 
types of wheat. See House of Commons Debates, p. 
26647 (June 22, 1983). The exclusion of new and 
specialty crops was especially controversial. See id., p. 
25387 (May 12, 1983). The legislation was amended at 
an early stage to apd alfalfa product$ to the list of subject 
commodities. See id., p. 26553 (June 20, 1983). · 

5 See WGTA, § 2(1); U.S.-Canada Free Trade 
Agreement, Art. 701(5) (excluding grain shipped via 
Canadian west coast ports for U.S. consumption from the 
WGTA). Should grain be transported by rail east beyond 
Thunder Bay, that portion of the transportation from the 
point of origin to Thunder Bay would be subject to the 
WGTA. . 

6 See WGTA, § 56(1). 
7 See WGTA, §§ 55(1), 34(1). 
8 See WGTA, § 55. 
9 WGTA, §§ 63, 37(2)(a). 

5-1 



WGTA.10 Moreover, the Commission Is to calculate, 
based on an estimate of the amount· of Governm.ent 
payment, what percentage of rates is to be bOrne by lbe 
Government and what percentage is to be borne by 
shippers.11 Tariffs published by the railroad are to 
reflect this appqrtionment between ·the Government 
and the shippers.12 Thus, the tariff rate that the shipper 
must pay the railway is less than what the railroad 
receives from the Government for the shipment. The 
shipper's rate is reduced by the Government payment, 
although the payment is made to the railroad rather 
than to the shipper directly. 

For the 1990/1991 fiscal year. (the 12 months 
beginning April 1, 1990), total payments to the 
railroads under the WGTA amounted to Can$644.9 
million. Total WGTA payments are expected to 
increase to Can$723.5 million in the 1991-92 fiscaJ 
year. WGTA expenditures attributable to westbound 
shipments of alfalfa products were Can$11.96 million 
in Ute 1990/1991 fiscal year. During· that period, 
527,843 metric tons of alfalfa products received 
WGTA benefits; the benefit per metric ton was 
Can$22.65.13 Over 95 percent of the alfalfa products 
receiving WGTA benefits in the 1990-91 fiscal ye¥ 
traveled westbound, 14 and were therefore export 
shipments· destined for countries other than the United 
States. Information on the share of total transportation 
costs paid by the shipper is provided later in this 
chapter. 

·The WGTA <is an "Export Subsidy" under. 
the FTA 

In article 701(2) of the U.S.-Canada Free Trade 
Agreement (FTA), the United States and . Canada 
represent that neither · country will "introduce or 
m1;1inta1n any export subsidy on any agricultural goods 
originating in, or shipped from, its territory that are 
exported directly or indirectly to the· territory. of the . 
other Party." Such an "export subsidy" is defined as "a 
subsidy that is conditional upon the exportation of 
agricultural goods."15 Thus, the FTA proscribes 
Canadian export SIJbsidies only on goods exported to 
the United States; it does not purport to prohibit export 
subsidies on goods exported to other countries.16 

10 WGTA, § 35(1). 
11 WGTA, § 37. 
12 WGTA, § 44. 
13 Letter from Canadian Wheat Board to USITC (Sept. 

19, 1991). Alfalfa meal (pellets or cubed) constituted over 
99 percent of the alfalf!l products receiving the WGTA 
benefit in the 1990-91 fiscal year. Id. · 

14 Ibid. 
15 FfA, art. 711. 
16 With respect to such subsidies, the FfA merely 

states that "[e]ach Party .shall take into account the export 
interests of the other Party in the use of any export 
subsidy on any agricultural good exported to third 
countries, recognizing that such subsidies may have 
prejudicial effects on the export interests of the other 
Party." FfA, art. 701(4). 

The Office· ·Of · · th.e United ·States Trade 
Representative (USTR) has discussed on numerous 
occasions whether the WGTA constitutes an "export 
subsidy" forbidden by the FTA. 17 On October IO 
1989, in response to a request made by the U.S. Wheat 
Growers Association under. section 308 of the Trade 
Act of 1974,18 USTR's general counsel concluded that 
"subsidies [under the WGTA] would not appear to be 
classified as 'export subsidies"' proscribed by the FTA. 
He noted that Canada had eliminated the WGTA 
payment for grain shipped to the United States from 
Canadian west coast ports and that the only remaining 
WGTA provision that could be applicable to grain 
ship~d to the United States-that for eastbound rail 
transportation to Thunder Bay or Armstrong-applied 
to domestic Canadian shipments as weU.19 

. Similarly, on July 22, 1991, testimony by another 
USTR official to the Subcommittee on Trade of the 
House Committee on Ways and Means indicated that 
the WGTA did not constitute the type of "export 
subsidy" proscribed . by the FTA. . The wriuen 
testimony rioted that the WGTA benefits on westbound 
export shipments destined for the United States had 
been eliminated and that "WGTA subsidies on 
shipments moving through eastern ports are not 
conditional on export, and therefore, do not meet the 
FTA definition of ex~ort subsidies and are considered 
domestic subsidies." 0 

The WGTA as an Export Subsidy under the 
GATT Subsidies Code 

Part II of the GATT Subsidies Code restricts the 
right of signatories to ·grant export subsidies. The 

17 USTR is the Federal agency that oversees trade 
agreements on behalf of the U.S. Government and that 
enforces U.S. rights under such agreements. Interested 
persons who believe that U.S. rights under a trade 
agreement are being denied, or that a foreign country's 
actions violate or deny benefits to the United States under 
a trade agreement, may petition USTR and request that it 
take action to enforce U.S. rights under the agreement. 
See 19 U.S.C. §§ 2411, 2412. 
. 18 Section 308, 19 U.S.C. § 2418, states that upon 
written request, USTR shall make available information 
concerning the nat1,1re and extent of a specific trade policy 
or practice with respect to particular goods, services, 
investment, or intellectual property rights, U.S. rights and 
remedies under any trade agreement, and past or present 
domestic and international proceedings and actions with 

· respect to the policy or practice concerned. USTR does 
not consider its responses to section 308 requests for 
inf orrnation to be official interpretations or rulings. See 

· . USITC, Durum Wheat: Conditions of Competition 
between the U.S. and Canadian Industries, investigation 
No. 332-285, USITC Publication 2274, p. 8-4 n.36 (June 
199?J·Joshu~ B .. Bolton, USTR General Counsel, letter to 
Winston Wilson, president, U.S. Wheat Growers 
Association, Oct. 10, 1989, pp. 1-2 ("USTR Letter"). 

20 Statement of Suzarme Early, Assistant U.S. Trade 
Representative for Agriculture, before the Subcommittee 
on Trade, House Committee on Ways and Means, p. 2 
(July 22, 1991). 



Subsidies Code defines the term "export subsidies" to 
include "[i]nternal transport and freight charges on 
export shipments; provided or mandated by 
governments, on tenns more favourable than fo~ 
domestic shipments."21 . · 

Article 10 of the GATI Subsidies Code requires 
signatories "not to grant directly or indirectly any 

: export subsidy on certain primary products which 
results in the signatory granting such subsidy having 
more than an equitable share of world export trade in 
such product. ... "22 The US1R general counsel, in his 
letter to the U.S. Wheat Growers Association, stated 
that because the WGTA benefit on eastbound rail 
transportation applied equally to domestic and export 
grain shipments, it "would not appear to be covered by 
Article 10 of the Subsidies Code. "23 The general 
counsel was not requested to and did not. address 
whether the westbound subsidy for exports to markets 
other than the United States might violate· article 10 
insofar as it affects competition between U.S. and 
Canadian exports in third-country markets. 

Additionally, article 8 of the. Subsidies Code 
·requires signatories to "seek to avoid causing, through 
the use of any subsidy . . . serious prejudice to the 
interests of another signatory." The code further states 
that "serious prejudice" may arise through "the effects 
of the subsidized exports. in displacing the exports of 
like products of another signatory from a· third country 
market."24 The USTR general counsel's letter to the 
U.S. Wheat Growers Association concerning the 
WGTA noted that article 8 was not a per se prohibition 
of the use of subsidies. 25 

Transportation Methods and Costs 

This section describes the different transportation 
and handling methods used by the U.S. and Canadian 
industries to ship alfalfa products to Pacific Rin:i 
markets and concludes with a comparison of typical 
transportation costs for the two industries.· The 
difference in methods used results from (a) the 
different product mix of U.S. and Canadian alfalfa 
product exports and (b) the relative costs of the 
different methods in the. United States and Canada. As 
was mentioned in chapter 3, the Canadian industry 
supplies mostly alfalfa pellets that are suited to bulk . 
shipment, and in recent years has developed 
cost-effective bulk shipment methods for some of its 
alfalfa cube exports. The Canadian industry uses rail 

21 GATI Subsidies Code, Annex A, par. (c). 
22 The tenn "primary products" is. defined to 

encompass any agricultural product in its "natural form or 
Which has undergone such processing as is customarily 
required to prepare it for marketing in substantial volume 
in international trade." GA1T Subsidies Code, art. 9, n. 7; 
GAIT, Annex I, ad art. XVI, § B, ~ 2. The Subsidies 
Code flatly prohibits export subsidies on products other 
than "primary products." GATI Subsidies Code, art. 9. 

23 USTR letter, p. 2. 
24 GATI Subsidies Code, art. 8, ~ 4 (footnotes deleted). 
25 USTR letter, p. 2. 

for most of its inland transportation, primarily because 
railroad infrastructure is well-developed and low rates 
are available under the WGTA. The U.S. industry, 
which exports mostly alfalfa cubes and baled hay, ships 
primarily in containers rather than bulk. The nature of 
the cubes and bales makes them more suited for 
container shipment than bulk handling.26 Moreover, 
the small quantity of U.S. sales of alfalfa pellets to 
Japan in recent years has resulted in the United States 
utilizing container shipment almost exclusivdy rather 
than bulk shipment.27 In the United States, in contrast 
to Canada, trucking is the · main method for inland 
transportation of alfalfa products, although rail and 
barge can also be utilized. 

. Transportation cost differences are key factors in 
the relative competitiveness in export markets of the 
U.S. and Canadian alfalfa products industries. Inland 
transportation accounts for 4-10 percent of total costs 
landed in Japan of alfalfa products from the United 
States and Canada; ocean freight is about 14-26 percent 
of landed value. Variations in transportation costs 
result from a number of factors, including different 
distances traveled and modes used. The Canadian 
industry has a significant advantage in inland 
transportation costs as a result of reduced rail rates 
offered under the WGTA. Unsubsidized rail shipment 
rates in Canada are close to truck and rail rates in the 
United States. The Canadian industry also has an 
advantage in ocean freight, by shipping product types 
that are suited to less costly bulk shipping methods. 

United States 
U.S. alfalfa products exported to the Pacific Rim 

primarily are in the form of cubes and baled hay. 
These products usually are containerized, and 
fumigated if necessary, at the point of processing. The 
cargos are then. trucked or barged. to port, where they 
are loaded on container ships. Bulk shipments of 
alfalfa cubes, which are not common in the United 
States, are generally loaded in railcars at the point of 
origin and carried by rail to the port.28 

Inland Transportation 

In the western United States, most alfalfa products 
produced for export to Pacific Rim markets are trucked 
to the point of export. Some is shipped by rail, but 
only if a railhead is conveniently located. Otherwise, 
the cost of trucking to the railhead and associated 
transshipment charges make shipping by a combination 
of truck and rail uneconomical for alfalfa products. 

26 Alfalfa cubes and. baled hay generally are more 
fragile than pellets and may break apart, clog equipment, 
or e;r,c:rience moisture problems when handled in bulk. 

Industry sources have stated that U.S. finns shipped 
pellets in bulk during the early and mid-1980's, when 
pellet sales to Japan were in larger quantities. 

28 Industry representatives described one such shipment 
to analysts from the USITC. This particular shipment was 
destined to be loaded on a vessel using the bulk handling 
facility in Lonpiew, WA. 
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Alfalfa products produced in Oregon and 
Washington State generally are trucked to 
Seattle{facoma or Portland and shipped out; some may 
be barged. Alfalfa products grown in the San Joaquin 
Valley (northern California) are generally shipped out 
through the Oakland area and alfalfa products produced 
in the Imperial Valley (southern California) are trucked 
to Long Beach. One large exporter produces alfalfa 
products at Long Beach from raw material trucked 
from the southwestern region; another trucks raw 
material from several States in the Pacific Northwest to 
processing facilities in Washington State. Alfalfa 
products produced in other Western States, such as 
Utah, are often shipped out through California ports. 
Most of the alfalfa products exported to the Pacific 
Rim leaves through the Port of Long Beach. 

The following table details both truck and rail rates 
from various U.S. points of origin to Long Beach; these 
rates are fairly representative. There is no great 
observable discrepancy between truck and rail rates. 
The majority of rates are at or just under 4 cents per 
ton-mile,29 and the average, prorated for different 
quantities at different rates, equals 3.97 .cents per 
ton-mile. The rate per ton-mile declines with the 
distance the commodity is trucked, generally up to at 
least 600 miles. 

For shipment of baled hay, rates are somewhat 
higher. From Milford, UT, the truck rates are 
approximately $30 per ton, as there is no backhaul 
commodity readily available. There is also no 
convenient railhead. For a distance of 500 miles, 
freight rates are therefore approximately 6 cents per 
ton-mile. For baled hay originating in the Imperial 
Valley, a distance of 250 miles from Long Beach, 
trucking rates are around $23 per metric ton. This is a 
much more expensive 10 cents per ton-mile when 
compared with the typical rates shown in table 5-1, 

29 References made to rates per ton-mile are calculated 
on the basis of metric tons. 

Table 5·1 

., 
/Jl 

l 
l 

again because there is no backhaul. U.S. inland f . ] 
rates from the Imperial Valley to Long Beach rcight 
are not backhaul rates; it.is reportedly quite d~inera11y 
arrange backhauls on these routes. While the icul! !O 
by most producers are flat stand-alone rates rates paid 
shipments cost significantly more if there is 'none-way 
container to return. 0 empty ' 

Trucking rates represent the major portion f th 
cost of transporting the commodity to port anod the 
stated 4-cents-per-ton-mile figure is' f . 

1 
e 

representative. However, the larger u s pictur au .Y 
complicated by trucking regulations th~t · vary fe is 
State to State. For example, in California the {0~ 
limits per axle effectively restrict the amount of alf~~ 
that may be ~eked in ~ single load to 40,000 pounds a 
In most areas m th~ U~ted States, trucks can haul up~ 
80,000 pounds. y101a~ons ?f these load limits can be . 
costly; an overweight ticket m the Long Beach area c 
amount to $8,000.30 Thus, there is a freig~ 
disadv~tag~ in th~ Sou~ln~est wilh respect lo trucking; 
the Califonua weight limits translate into 20-percent 
higher freight charges for trucking to port. 

However, Oakland and Long Beach are less 
expensive ports to ship out of than Pacific Northwest • 
ports in terms of better container. availability. Because 
of the container shortage, ocean freight costs to the 
Pacific Rim are about $60 higher per container from 
Seattle, and $50 hiyher from Portland than from the 
Pacific Southwest 3 However, on a container yard 
(c.y.) basis, which includes costs of inland freight but 
excludes ocean freight, freight is less costly in the . 
Pacific Northwest because the higher load limits reduce 
the inland component of transportation costs. This has 
the effect of leveling the transportation 

30 USITC staff interview with alfalfa exporter, Aug. 
1991. 

31 The current lack of available containers and !he 
resulting increase in shipping costs was attributed by one 
source to the fact that, with many Japanese foms locating 
in the United States, there is less opportunity for lower 
backhaul rates. Bulle shipping costs are not directly 
affected by the container shortage. 

Alfalfa cubes: U.S. Inland freight rates, distances, and modes, long Beach destination, 1991 

Point of origin Mode 

Central WY . . . . . . . . . . . . . . . . . Truck 
Delta, UT . . . . . . • . . . . . . . . . . . . Rail 
Delta, UT. . . . . . . . . . . . . . . . . . . . Truck 
Milford, UT . . . . . . . . . . . . . . . . . . Truck 
Milford, UT . . . . . . . . . . . . . . . . . . Rail 
St. George, UT . . . . . . . . . . . . . . Truck 
Burlington, UT . . . . . . . . . . . . . . . Truck 
Las Vegas, NV . . . . . . . . . . . . . . . . Truck 

Distance 

Miles 

1,000 
550-600 
550-600 

500 
500 
400 
460 
250 

Source: USITC staff estimates, based on data provided during fieldwork. 
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Adjusted 
Rate rate 

Dollars Dollars 
per metric per ton· 
ton mile 

42.00 .0420 
21.00 .0365 
22.00 .0382 

'20.00 .0400 
19.50 .0390 
16.00 .0400 
18.00 .0391 
13.00 .0520 



cliff erential between firms exporting from the Pacific 
Northwest and the Southwestern United States. 

Handling32 

Most cubes and baled hay are loaded into 
containers at the processing point, which in the United 
States is generally close to ports. Information on 
handling costs is not available separately from total 
freight costs. 

Baled hay for export is usually double
compressed-handling systems compress conventional 
bales into denser, 80- to 100-pound bales. Some 
shippers load th~ bales onto pallets, and the loaded 
pallets are wrapped in stretch plastic for weather 
protection and stability. For alfalfa shipped to Japan, 
such bundles are usually comprised of about 12 bales. 
Because Japanese ports often do not . have the 
equipment necessary to handle larger sized bundles and 
the products are destined for smaller size purchases by 
the farm·, many Japanese buyers now specifically 
request such unitized pallet pflckages. In Japan, 
without the unitized package, unloading one container 
of about 500 stacked compressed bales takes between 5 
and 10 people and an estimated 3-4 hours. With the 
use of the unitized pallets or "pulli-packs," unloading 
can be accomplished in 1 hour, resulting in 
significantly lower handling charges. Cubes may also 
be handled in a variety of ways; the Japanese generally 
handle cubes using a fairly technologically advanced 
but conceptually simple "clamshell." Otper methods 
include using a front-end loader. 

Ocean Freight 

Of the price for alfalf~ products landed in Japan, 
approximately 20-30 percent is attributable to ocean 
freight costs. 33 At one time, inland freight in the 
United States was more expensive than the ocean 
freight. However, there has been a significapt increase 
in outbopnd freight costs over the last 5 years. 

Because U.S. exports of alfalfa products are 
primarily containerized cargo, they are carried by 
container ships, either conference or nonconference. 
Conference ships belong to a rate-setting organization 
that controls the su~flY of ships available to carry 
cargo at a given rate. The conference for such cargo 
to Japan is the Trans-Pacific Westbound Rate 
Agreement, or the TWRA. Nonconference container 
ships also are available to carry cargo, and usually at 
lower rates. However, most shippers must u8e 
conference carriers as well as nonconference carriers in 

U 32 Information in this section is based on fieldwork by 
SITc siaff in July-Aug. 1991. 

33 USITC staff inteiviews wilh alfalfa exporters, 
June-Aug. 1991. C.i.f. valuation includes ocean freight 
CQslS; it is I.he same as c.&f. when insurance costs are 
zero. 

34 In certain circumst~ces, conference carriers may 
also take independent action, J.hat is, set a rate below the 
agreed-upon conference rate. 

order to have sufficient space to ship all of their cargo 
or to respond in a timely fashion with respect to 
individual purchases.35 Conference rates average 
ap%oximately $1,500 (per container) to Tokyo, all 
in; nonconference rates are approximately $1,200 
(per container) to the Japanese base ports near Tokyo. 

Alfalfa product exporting companies may have an 
agreement or service contract with a particular liner 
company that guarantees a favorable rate in exchange 
for a promised quantity shipped over a set period, 
usually 3 months. Most firms sign service contracts 
with nonconference lines, also known as independents, 
but the shipper must guarantee a minimum quantity to 
be shipped. Using a service contract can save a shipper 
around 20 percent over nonconference rates, although 
terms can vary considerably.37 

U.S. finns handling alfalfa products for export to 
Japan generally do not attempt bulk shipping, not only 
because it is difficult to safely ship bales and cubes by 
bulk methods but also because bulk ocean shipping is 
based on space availability and the occurrence of a 
charter going to the desired destination area. The 
major destination ports for U.S. cargo are Tokyo, 
Yokohama, Hakata, Nagoya, Osaka, and Kobe; these 
are referred to as the Japanese base ports.38 Bulk 
shipping is available for cubes from the United States, 
although use has been limited.39 

The terms of sale are either c.y. or c.&f. (container 
yard, which includes inland freight but not ocean 
freight; or in the case of c.&f., landed in Japan, 
inclusive of costs and freight Most alfalfa product 
shippers do not pay insurance, making the tenn c.&f. 
rather than c.i.f.). The largest Japanese purchasers 
usually puy on a c.y. basis and make arrangements for 
ocean freight, Most alfalfa sold on a c.&f. basis by 
U.S. shippers goes on nonconference carriers. 

Canadq 

Canadian exports of alfalfa products to the Pacific 
Rim consist primarily of pellets and a smaller amount 
of cubes. Alfalfa pellets are handled and shipped by 
bulk methods almost exclusively; about one-half to 
two-thirds of Canadian cubes are also shipped in bulk. 
Rail is the primary mode of inland transportation used 
in Canada. Ocean shipping is usually break-bulk, using 
charter ships with divided holds to provide cost 

35 Major conference liner· companies are APL and 
Sea-Land; nonconference lines include Hanjin, Yangming, 
EverJreen, and Cosco. 
. All inclusive; including I.he fuel surcharge (BAF) 
and currency adjustment factor (CAF) commonly added to 
I.he cost per container. 

37 USITC staff inteiview with alfalfa exporter, July 
1991. 

38 More information on ports of entry in Japan is 
provided below. 

39 Industry representatives described one such shipment 
to analysts from the USITC. This particular shipment was 
to be loaded on a vessel using the bulk handling facility at 
Longview, WA. 
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savings. The remaining cubes exported from Canada 
that are not shipped in bulk are in containers using 
conference carriers. 

Inland 'Transportation 

Canadian alfalfa is grown and processed mainly in 
Alberta and parts of Saskatchewan, and shipped by rail 
to Vancouver under the WGTA. Most of the product is 
shipped a minimum distance of 700 miles to reach the 
departure port. 

Reduced rail rates under the WGTA offer a 
substantial inland transportation cost advantage to 
Canadian shippers of alfalfa pellets and cubes (baled 
hay is not covered by the WGTA). For fiscal year 
1990-91, WGTA expenditures for processed alfalfa 
shipped to either Vancouver or Prince Rupert for 
export, along with the share paid by the alfalfa shipper, 
are presentea in the following tabulation: 40 . 

Volume (metric tons) . . . . . . . . . . . . . . . 527,843 
Subsidy (U.S. dollars) . . . . . . . . . . . . . . 10,246, 794 
Subsidy rate (U.S. dollars 

per metric ton) . . . . . . . . . . . . . . . . . . 19.41 
Shipper's share (U.S. dollars 

per metric ton) . . . . . . .. . . . . . . . . . . . 7.81 

The shipper's share on a shipment of alfalfa pellets 
or cubes amounts to $7.81 per metric ton on average, 
with the remaining share of the rail cost paid by the 
Government. The rail freight to Vancouver varies with 
distance, but $7 .84 per metric ton from Northern 
Alberta and $9.45 per metric ton from Saskatchewan 
are representative examples.41 The WGTA 
contribution, which makes up the difference in 
shipping costs, amounts to $19.41 per metric ton on 
average, or about 71 percent of total shipping costs. 
The total shipping cost per metric ton is $27.22. For a 
distance of 700 miles, the total unsubsidized 
transportation cost, which would apply for domestic 
shipments or those destined for U.S. markets, would be 
equal to just under 4 cents per ton-mile. The alfalfa 
shipper pays approximately 1.1 cents per ton-inile of 
this· cost under the WGTA rate. 

Handling 

Alfalfa pellets are shipped by grain hopper car , 
from a number of locations in Western Canada. These 
pellets then pass through the Neptune Bulle Terminal in 
Vancouver and are loaded onto ships. Pellets are . 
usually loaded directly into rail cars from storage 
because the pellet plants in Canada are located at or 
near rail sidings. At Neptune, the pellets are usually 
loaded directly from rail cars to ships or stored for a 
very short time. Total plant-to-vessel handling costs 
for alfalfa pellets were approximately $9.79 per metric 
ton in 1990. This figure includes costs for loading rail 

4°Canadian Wheat Board letter to USITC, Sept. 19, 
1991. 

41 Harvest Foods, Infrastructure Requirements for the 
Movement of Forage Products to Foreign Markets, 1990, 
pp. 28-36. 
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cars. at plant, oiling, analysis, and freight-forwarding 
services. 

The Canadian industry uses a combination of bulk 
and container . shipment for alfalfa cubes.42 For 
containerized shipment, the cubes are loaded in 
containers al the plant whenever possible because this 
is the most cost-effective method and better fmrn a 
quality perspective. However, containers are often 
loaded at the port because of the container availability 
problem.43 Much of the cube production is shipped b 
rail to Vancouver to be "stuffed" into containers or ~ 
be loaded into bulk ships at the Neptune terminal 
Bulk methods are generally only suitable for producer's 
shipping somewhat larger quantities of cubes. 

Handling charges vary considerably depending on 
whether cubes are shipped by bullc methods and the site 
at which the containers are stuffed. Plant-to-vessel 
costs, excluding rail ·freight, for containerized cubes 
stuffed at the plant are $17.06 per metric ton and 
handling costs for cargo shipped bulk by nti1 to 
Vancouver and stuffed into containers at Vancouver are 
$19.05 per metric ton. Plant-to-vessel charges for bulk 
shipment of cubes are approximately $12.00 per merric 
ton (including handling but excluding rail freight). 

Baled hay for export, a minor export product 
averages about $14.27 per metric ton, total handling 
costs for a container stuffed at the plant site. Baled hay 
is always shipped in containers. 

Ocean Freight 
Canadian exporters often can take advantage of 

low cost bullc shipping for their cargo. Nearly all 
pellets and one-half or more of Canadian cubes are 
shipped bulk at substantial savings in ocean freight. 
For the portion of Canadian cubes that is shipped in 
containers, costs are slightly higher than the U.S. 
average container rate. Trade sources indicate that 
from Vancouver, overall, container ocean freight is 
approximately $72 per metric ton, bulk ocean freight 
for cubes averages $50 per metric ton, and bulk ocean 
freight for pellets is currently $31 . per metric ton. 
Slightly different rates were published . in a report 
prepared for Agriculture Canada, shown in table 5-2. 
Bulk ocean freight rates for pellets are less than those 
for cubes because pellets are more efficiently stored in 
a given cargo space. 

Pellets and cubes are bulk loaded into ships, 
generally at the Neptune facility in Vancouver. 111ese 
shipments are assembled using the "grocery" or parcel 
program concept. The purchasers, Japanese traders or 
multinational companies operating from Canada, 
generally charter an entire vessel and arrange for tl1e 
ship to call at Vancouver, thus enabling the product to 
be shipped at very low bulk rates. The alfalfa pellets or 
cubes occupy only one or two separations in the vessel, 
which is also loaded with grains and oilseeds such ~ 
canola (fig. 5-1). Such a vessel is 

42 According to industry estimates, about one-half to 
two-thirds of Canadian cubes are shipped in containers. 

43 Agriculture Canada, Infrastructure RequiremenJs, PP· 
28-36. 
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Table 5-2 
Alfalfa products: Stowage factors and ocean frnlght rates from Vancouver to Japan, 1989 

Product Stowage factor Ocean freight r;;; 
Cubic feet 
per metric ton 1 

Bulk method: 

U.S. dollars 
per metric ton 

28-30 
33-35 

Attatta pellets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55 
Minicubes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
Cubes.......................................... 78 40-45 

Container shipped: 
Cubes.......................................... 100 65-68 
Compressed bales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 74-77 

1 Represents a factor of the number of metric tons of product that can be loaded into a locked 40-foot container A 
high stowage factor implies fewer metric tons can flt into the container. · 

Source: Harvest Foods, Infrastructure Requirements, p. 92. 

usually a 30,000-ton vessel with 5 to 7 holds of varying 
size. ' 

In this manner, alfalfa product shipments receive 
the cost reduction benefit of a large bulk shipment, 
even though an individual alfalfa shipment is seldom in 
excess of several thousand tons, which would·. not 
normally be of sufficient quantity to warrant chartering 
a vessel. Under the parcel program, shipping charges 
from Vancouver to port of destination range from a low 
of $25 per metric ton to a high of $38 per metric ton. 
At the present time the cost is in the low $30's. 
Without the parcel program, the cost to ship alfalfa 
products is estimated at $45 per metric ton by bulk 
methods, using space charters for the typical quantity 
of alfalfa products shipped.44 Bulk shipping using the 
parcel program is $15 to $20 per metric ton less than 
conventional bulk shipping, including the cost of 
building the separations in the ship. 

A number of firms ship minicubes in containers. 
Even though minicubes were developed to facilitate 
bulk shipping, they are often not shipped bulk for two 
reasons: (I) there may not be sufficient quantity in the 
shipment, and (2) the discharge at port would be very 
slow. Canadian producers are attempting to develop 
improved bulk shipping methods for all cubes. It is 
difficult to ship cubes by bulk methods because of the 
breakage and the damage that can result from improper 
handling of cubes. The current method of building the 
separations in a bulk ship is extremely hard on cubes, 
and results in some crushing of the product. After the 
product is loaded, a small vehicle is driven over the 
product to flatten the surface inside the hold, so that the 
separation may be put down. (Because of the resulting 
product damage, Neptune tries to avoid putting 
separations on top of cubes.) Other difficulties in 
shipping cubes by bulk methods involve loading the 
product on the ship. Chokefeeders are often employed 
to load the product; cubes, which are larger than 
pellets, may clog the feeder. 

44 USITC staff interview with Canadian alfalfa 
exporter, Vancouver, British Columbia, July 1991. 
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Transportation and Handling Within Japan 

Transportation within Japan accounts for a 
substantial portion of the price of alfalfa products at the 
farm gate. Although U.S. and Canadian fums 
generally do not pay the costs of distribution in Japan 
such costs affect total consumption of imported alfalfa.' 
Moreover, representatives of the Canadian alfalfa 
products industry state that, through bulk shipping of 
cubes directly to outlyin~ ports, Canadians obtain a 
cost advantage in Japan:'\5 The end-users of alfalfa 
products in Japan are dispersed throughout the country, 
although the majority of imports arrive at the Japanese 
base ports near Tokyo. Shipments intended for other 
destinations, such as Hokkaido in the north or Kyushu 
in the south, must be trucked or barged from the base 
ports.46 This additional transportation within Japan is 
reportedly very costly.47 The map in figure 5-2 shows 
the location of por!S of entry for alfalfa products 
entering Japan in 1990. 

The distribution of shipments among the Japanese 
ports for alfalfa cubes from the United States and 
Canada is shown in table 5-3. The table also indicates 
which ports within Japan are equipped to handle bulk 
or containerized cargo, or both. 

The breakdown of imports by port suggests that 30 
percent or more of the Canadian cubes enters Japan at 
ports that handle only bulk shipments. Canadian 
shippers state that although exporting cubes in bulk 
causes some problems such as breakage and moisture, 
the market in these areas requires that the cubes be 
shipped bulk, using mainly the parcel method, because 
of insufficient container-handling facilities at the 
Japanese ports. The major purchasers charter entire 
vessels for the parcel shipments, often 20,000-ton 

45 Canadian Dehydrators Association, submission to 
USITC, Aug. 6, 1991, p. 30. . . . 

46 As noted in chapter 4, about 35 percent of the 
Japanese dairy herd is in the northern island of Hokkaido. 

47 One Japanese trade source estimated that 
transportation within Japan is double the cost of ocean 
freight. Canadian industry sources estimate that 
transshipment within Japan costs about Can$60-70 per 
metric ton, roughly the same as ocean freight. 

l 
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Figure 5-2 
Japan: Ports of entry for alfalfa products 
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Source: The New Oxford Atlas, Oxford University Prass. 
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Table 5-3 
Alfalfa cubes: Japanese Imports from the United States and Canada, by ports, 1990 

United 
Port Canada States 

Metric 
tons 

Container ports: 
Tokyo ................................. 5.0 
Yokohama .......................... · ... 25.0 
Kobe .................................. 11.4 
Osaka ................................. .1 
Na~oya ................................ 6.9 
Okinawa .............................•. 0 

Subtotal ............................. 48.4 

Bulk ports: 
19.1 lshinomaki 0 0 0 0 0 0 0 o 0 0 o o o 0 0 o o o o 0 0 I 0 0 0 o o 0 0 

Shibushi 0 o 0 0 0 0 o I 0 o 0 0 0 too o o to 0 o o o o o 0 0 o o t 3.6 
Kushiro ................................ 11.3 
Hachinohe ,

1 
•••••••••••••••••••••••• , •••• 8.5 

Otaru ................................. .1 

Subtotal 0 0 o o o o t 0 t 0 0 o t 0 0 o o o o It t t 0 o o o t 0 42.6 

Mixed ports: 
Hakala (Kyushu) ........................ 34.8 
Tomakomai (Hokkaido; 90% bulk) ........... 14.8 
Shi_i:nizu (Central Japan) .................. 2.2 
MOJI •..•..•.............•.•.....•.•... 0 

Subtotal ............................. 51.8 

Total .............................. 142.8 

Source: Japan Ministry of Finance statistics. 

vessels. Such a vessel may call at only two or three 
local ports, with pellets reportedly destined for the 
larger mills, while cubes go to wholesalers, farmers, 
cooperatives, and other· end users. It costs an 
additional $25,()()() for an additional port of call. Bulk 
freight rates to Hokkaido are several dollars per metric 
ton higher than rates to other ports because of vessel 
congestion. 

.For container freight, there are some available 
means of shipment directly to the outlying ports. One . 
alternative, to ship via Westwood Lines to Hokkaido, is 
approximately $300-$500 per container (up to $20 per 
metric ton) higher than to the base port$. Most of the 
lines do not call at Hokkaido because of the lack of 
sufficient storage there. As a result, handling is a 
problem, and finns may be forced to pay high 
demurrage rates. One U.S. firm ships to Hakata by 
container, thus competing with the Canadian charter 
bulk carriers. 

Once the cargo has reached port, all warehousing, 
labor, bagging, and inland freight are additional and 
reportedly extremely costly. Methods of domestic 
distribution ·vary. Bags of 50 kilograms· may be 
transported to retail outlets or directly to farms by 
2-ton truck. More Japanese farms now are taking 
delivery of a full container-load of alfalfa products, 
thereby saving on distribution costs. The price 
difference between ex-warehouse and farm gate for 
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Metric 
Percent tons Percent 

3.5 28.5 5.1 
17.5 236.6 42.6 
8.0 149.6 26.9 

.1 13.5 2.4 
4.8 65.5 11.8 

0 .5 .1 
33.9 494.2 88.9 

13.4 1.8 .3 
2.5 0 .0 
7.9 2.1 .4 
5.9 2.3 .4 

.1 0 0 

29.8 6.2 1.1 

24.4 39.9 7.2 
10.4 1.3 .2 

1.5 10.3 1.9 
0 3.3 .6 

36.3 54.8 9.9 

100.0 555.2 100.0 

small-lot purchases is 6,000-8,000 yen per ton, around 
15-20 percent of the total farm gate price, according to 
spot prices reported in USDA attache reports from 
Tokyo.48 Delivery of a full container-load, rather than 
the small-lot purchase, reduces the farm gate price by 
about 10 percent per metric ton. Canadian industry 
sources report slightly higher distribution costs as a 
percent of product price, probably because the price 
used as a base is dehydrated pelfets, which are 
generally less expensive than cubes or baled hay. The 
farm gate price in Japan for dehydrated pellets is 
reportedly 96 percent above the landed value at the 
Japanese port.49 The price difference between 
ex-warehouse and farm gate is about 34 percent for 
dehydrated pellets. 

Comparison of U.S. and Canadian 
Transportation Costs 

The differences between U.S. and Canadian inland 
transportation costs are accounted for mainly by the use 
of different modes of shipment and, to a lesser degree, 

48 These reports do not specify whether the destination 
is close to the base ports, or if this price includes any 
shipments between base ports and the far northern or 
southern islands. 

49 Stuart Garven, "Quality: Its Role in Our Past and 
Future," presented at 12th Annual Canadian Dehy 
Conference and Trade Show, Nov. 18-20, 1991, p. 19. 
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varying distances from the production point to the port. 
In this section, U.S. and Canadian· inland freight 
charges for the different types of alfalfa products are 
contrasted on a U.S. dollar per ton-mile basis. The 
ocean shipping component of costs is expressed in U.S. 
dollars · per ton, rather than per ton-mile, for the 
different modes commonly used by the U.S. and 
Canadian industries because both U.S. and Canadian 
production travels roughly the same distance 'to reach 
the Japanese market. Additional variations in. total 
freight costs may derive from inland freight and 
handling charges in Japan; however, data . are not 
available to compare these components of 
transportation costs beyond that discussed in th_e 
previous section. 

·No U.S; ·producers regufarly export pellets using 
bulk methOds because of the srnall quantity of U.S .. 
shipments; an average freight rate per ton-mile is 
therefor~ not easily calcul:ited, and a direct comparison 
of u~s. and Canadian rates cannot be shown (tables 5-4 
and 5-5). Canadian producers export cubes using bulk 
and container methods, therefore, both bulk and 
container rates are shown for Canada (table 5-4 ). 
Because both U.S. and Canadian producers ship baled 
hay in containers and hay is not eligible for the WGTA 
rate, U.S. ~d Canadian freight rates for baled hay are 
comparable. Therefore the major direct comparison 
between U.S. and Canadian transportation costs is in 
~falfa cubes, shown in table 5-5. 

Table 5-4 
Alfalfa products: Average freight rates for ·u.s. and Canadian products ~xported to Japan, 1991 

(In U.S. cents per ton-mile) · 

Pellets (bulk): 
u.s ................ '. ................................ ·. 
Canada ...........................•.................. 

Cubes: 
U.S. (container) ..... , ......•.......................•.•. 
Canada (bulk) .........................•......•.•...... 
Canada (container) ...................•.................. 

Baled hay: · 
U.S. (container) ....................................... . 
Canada (container) ..........................•.......... 

1 Not available. 

Ocean 
Inland freight 

(1) (1) 
1.1 0.5 

4.0 1.0 
1.1 .5 
1.1 1.0 

8.0 1.0 
. a.9. 1.0 

Note.-For example, inland freight for U.S. cubes traveling 500 miles by truck would be about $20 per metric ton. The 
ocean componenfof roughly 6,000 miles adds about $61 per metric ton for containerized cargo. 
Source: USITC staff. ' 
Table 5·5 
Alfalfa products: Average transportation ~osts,. by primary sources and modes; In U.S. dollars and as 
share of landed value, 1991 · · 

landed Inland Ocean Total 
Source and mode value2 freight3 freight4 freight 

Pellets: 
U.S ............................. ·· ... ··•·· 
Canadian: 

U.S. dollars ........•................... 
Percent of landed value ................. . 

Cubes:· 
U.S: 

U.S. dollars ........................ , ... . 
Percent of landed value ......... ' ........ . 

Canadian: 
Bulk: 

U.S. dollars .......................... · 
Percent of landed value ...•.•• ~ .......• 

Container: 
U.S. dollars ..... · ..................... . 
Percent of landed value ............... . 

256 

160 
(5) 

225 
(5) 

216 
(5) 

216 
(5) 

(5) (5) (5) 

9 31 40 
6 19 25 

!' 
21 61 82 

9 27 36 

9 31 40 
4 14 19 

9 61 70 
4 28 .. 32 

Average: 
U.S. dollars . . . . . . . . . . . . . . . . . . . . . . . . . . 216 9 46 55 
Percent of landed value . . . . . . . . . . . . . . . . (5) 4 21 25 

~ C!inadian attalfa products move a minimum of 700 miles to reach. port; U.S. pro(jucts average 500.miles. 
3 

Figures shown are 1990 average import unit values, compiled from Japan Tariff Association statistics. 
4 

Inland transportation figures exclude handling charges. 
5 Ocean freight represents charges to Japanese base ports. 

Not applicable. 
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One major difference in rates OC(:UCS in inland 
transportatio_n, where the rates Canadian shippers p~y 
under the WGTA are signi(icantly lower per ton-mile 
than are rates paici'by U.S. ship~rs. There is als0 a 
smaller but observable c;liff erential between the rates 
paid per ton-mile ·using bulk ocean shipping methoos as 
opposed· to container rates. However, the. ~tal cost 
savings from' bulk shipment outweigh the inland cost 
advantage provided by·· the· WGTA, · because of the 
greater distance traveled in the ocean component of 
total transportation. For example, wheri U.S. ·cube 
freight costs (container) are contrasted 'Vith the average 
costs for Canadian cubes, the ocean shipping advantage 
accm1nts for approximately 56 percent of the total 
freight differential of $27 between the two. This cost 
differential applies to one-half to two-thirds of 
Canadian cube shipments, roughly 70,000-95,000 
metric tons in 1990. The remainder of the Canadian 
cost advantage, 44 percent of the total freight 
differential, is accounted for by the WGTA on inland 
transportation, where U.S. shippers pay approximately 
4 cents per ton-mile and Canadian shippers pay 1.1 
cents per ton-mile. The farther the Canadian producer 
is from the port of departure, then the cost advan~ge 
from the WGTA is a greater proportion of the total 
transportation cost differential. 

Economic Effects on Alfalfa Product 
Markets of Removing Canadian 

Transz)ortailon Subsidies 
This section presents an economic model . that 

quantifies the impact on the U.S. and Canadian alfalfa 
products industries of removing the WGTA. This is in 
response to a request .bY the United States . Trade 
Representative. · Among the government programs 
discussed earlier, the WGTA was selected because it is 
considered to be the most significant government 
program affecting competi~iye conditions ·for alfalfa 
product exp0rts from North America. The alfalfa 
products examined in this section include cubes and 
pellets only, because exports of baled hay do not 
benefit frQm the transportation subsidy. The model is 
partial equilibrium in nature since it formally captures 
only the structure of the U.S., Canadian, and world 
alfalfa markets. A technical description of the model is 
presented in the appendix. 

The Model 
In order to calculate the effects on production, 

consumption, and trade in alfalfa products of removing 
the Canadian transportation subsidy, the model 
examines the domestic and export markets for alfalfa 
products in both the United States and Canada. The 
rest-of-the-world · is divided into Rest-of-World 
Importers and Rest-of-World Exporters and treated in 
less detail than the United States and Canada since 
there is relatively little production and consumption of 
alfalfa cubes and pellets in other countries. The inodel 
delineates three exporting regions: the United States, 
Canada, and Rest-of-World Exporters; and two 

5-12 

l 
importing regions: Japan and Rest-of-World Impone 
The world price is determined when the quanJ8· 
demanded by all importing countries equals thty 
quantity supplied by all. exporting countries Thie 
world price equals the export price (f.o.b. we~t co s 
ports). in the United States and Canada. The price~~ 
exportable alfalfa products at the port equals the pri 
received b~ the alfalfa producer plus the price of inla~~ 
.transportauon. · 

The price of inland transportation paid by Canadian 
shippers refl~ts the s~bsidy received by the suppliers 
of tr~nsportat10n services. In the model, the subsid 
rate 1s. calculated as an ad valorem percentage of th~ 
initial price of transportation paid by the alfalfa 
exporter.50 That is, the difference between the rate 
use~ pay for ~s~ortation services and the rate 
received by. suppliers 1s measured by the subsidy rate. 
Transportation services are assumed to be provided at a 
fixed price, so that when the subsidy is removed the 
price of transportation services paid by the prod~cers 
and exporters of alfalfa products is expected to rise by 
the full amount of the subsidy. 

Hence, for a given world price, the increase in the 
price of transportation after removal of the WGTA is 
expected to lower the price received by the producer, 
net of transportation costs. This reduction in the 
producer price is expected to result in a fall in 
Canadian production, which in tum, reduces total 
world supply. As a consequence of the reduced world 
supply of alfalfa cubes and pellets, the world price of 
these products is expected to rise, and equilibrium will 
be restored when total world consumption of alfalfa 
produclS falls sufficiently to match the lower level of 
total world supply. Hence, removing the transportation 
subsidy is expected to result in a lower level of 
Canadian pmduction and exports. In contrast, in the 
United States the higher world price is expected to 
increase U.S. production and reduce U.S. consumption, 

· and thereby result in a higher level of U.S. exports of 
alfalfa products. The higher world price also is 
expected to reduce consumption of cubes and pellets in 
the importing regions, Japan and Rest-of-World 
Importers. 

Prior to presenting the results of the model, the 
assumptions and data used in estimating the impact of 
subsidy removal are presented below. 

Assumptions Regarding Allocation Among 
Importing Countries 

In this model, alfalfa pellets from the United 
States, Canada, and other countries are assumed to be 
identical from the point of view of the consumer; 
similarly for alfalfa cubes from different supplying 
countries. As such, the model establishes one, 

so Using the initial data, the subsidy rate used in Lhe 
model is approximately 248.5 percent, This value was 
obtained by using an initial price of transportation equal to 
$7.81 ·per ton and a price of $27 .22 per metric ton to . 
represent the ~ansportation rate without the rail subsidy in 
place. The. $27.22 is the current administered rate paid by 
Canadian shippers of products .not eligible for WGTA 
benefits. 

' 



common world price for each product that gajdes both 
production and consumption decisions.51 Since alfalfa 
products are treated as identical regardless of the 
supplier, and there is only one world price related to 
each of these products, the allocation of supply from a 
given exporting region to. each importing region is 
indeterminate without further information. The exact 
allocation of supply would likely depend upon factors 
such as the reliability of supply from a given exporting. 
country, the proximity of a supplier, or quality 
considerations. 

A number of assumptions are embodied in the 
model in order to make the allocation of supply 
determinate among exporters. For each of the three 
exporting regions, total exports equal exports to Japan 
plus exports to the Rest-of-World Importers. The 
model also assumes that exports from the United States 
and the Rest-of-World Exporters to the Rest-of-World 
Importers remain constant. In effect, this assumption 
will allow the model to calculate the maximum 
displacement of Canadian exports from the 

51 As has been shown in earlier chapters, there is a 
differential between U.S. and Canadian prices and hence 
there is no one common world price. For purposes of 
modeling, one world price has been assumed. This in tum 
would lead the results presented here to be over-estimates 
because quality differences and product differentiation that 
affect price would tend to prevent a price change such as 
the removal of the WGTA from being passed through to 
the fullest extent. 

Table 5·6 

Japanese market when the transportation subsidy is 
removed. Ii1 a sense, this assumption then provides an 
"upper bound_" set . of estimates on the effects of 
removing the subsidy. 

Table 5-6 indicates the values of demand and 
supply elasticities used for calculating the impact on 
consumption, production, and trade in alfalfa products 
if the WGTA subsidy is removed in Canada. The 
Commission imputed baseline values for the demand 
and supply elasticities after discussion with industry 
experts and. academic researchers. In addition, 
sensitivity analysis was conducted by using lower and 
upper bound values for the demand and supply 
elasticities. The sensitivity analysis focused on values 
for domestic supply in the United States and Canada 
and Japanese import demand. The domestic supply 
elasticity for the United States and Canada used in the 
experiments ranged from a low estimate of 0.5 to a 
high estimate of 1.9. Jap~ese import demand for 
cubes ranged from 1.0 to 3.0. Expected Japanese 

. import demand for pellets ranged from a low of 0.5 to a 
high of 2.5. The remaining data requirements are · 
. indicated in the appendix. · 

Results 
Tables 5-?. and 5-8 present the ~timated effects of 

removing the Canadian transportation subsidy. As was 
·. mentioned above, for eacl:l type of alfalfa product,· 
removal of the Canadian transportation subsidy raises 
the price of transportation to the Canadian shipper. 

Elastlcltles used In economic model on removing Canadian transportation subsidy on alfalfa cubes and 
pellets 

Baseline 

Cubes: . 
Domestic supply: 

United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2 
Canada ............... ; ............................ ·· .............................. , . 1.2 

Domestic demand: 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 
Canada ................................................................ ; . . . . . . . . . . . 0.5 

Japanese import demand 1 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2.0 

Rest-of-world import demand . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 
Rest-of-world supplf ....................................................... ,, . . . . . . . . . . "1.5 
Transportation supply .............................. , ........................... : .... ; . (3) 

Pellets: 
Domestic supply: 

United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2 
Canada ...................................... ·. : ............................ , . . . . . . 1.2 

Domestic demand: 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 
Canada .......................................................................... 0.5 

Japanese import demand 1 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1.5 
Rest-of-world import demand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.0 
Rest-of-world supplf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 1.15 · 

'Transportation supply ........... : ................. , .. '. ............... ·. . . . . . . . . . . . . . . . . (3) 
1 Japanese import demand elasticities are believed to be different for pellets and cubes. The products go to 

different markets in Japan, and the number of available substi.tutes differs for each. Japanese trade sources state that 
the value for import demand elasticity for pellets is lower than that for cubes. 

2 Calculated in the model. · 
3~~k . 
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Table 5-7 
Resutts of removing Canadian transportation sub~ldy on alfalfa cubes and pellets, where domestic 
supply elastlcltles vary · · · · 

Cubes: 
Percentage change in domestic output: . 

United States ................ · ........ : ..• 
Canada ....... ,· ...•.................... 

Percentage change in exports: 
United States .......................... . 
Canada ............................... . 

Percentage change in exports to Japan: 
United States . . . . . . . . . . . . . . . . . . . . . ..•... 
Canada ......••........................ 

Percentage change in Japanese · 
imports (total) ........................• 

Percentage change in world price •...•........ 

Pellets: ' 

Peu~it~tcii~a1~~n~~. i~ .~~~~~~i~ ~~~~t.: ......... . 
Canada .............. : ............... . 

Percentage change in exports: 
United States ......... ; ................ . 
Canada ..............................• 

Peu~it~tcii~a1~~n~~. i~. ~x.~~~ ~~ ~~~~~ : ....•.... 
Canada .....•.••.......•.............. 

Percentage change in Japanese · 
, imports (total) ........................ . 

Percentage change in world price .....•....... 

Table 5-8 

0.4 
-8.3 

0.5 
-10.9 

0.5 
-13.0 

-1.5 
0.8 

1.4 
-7.4 

369.4 
-8.7 

369.4 
-9.6 

-4.0 
2.8 

Baseline 

f.s=1.2 

1.6 
-18.1 

1.9 
-23.8 

2.0 
-28.9 

-2.6 
1.3 

,5.1 
-15.0 

964.6 
-17.8 

964.6 
-20.4 

-6.0 
4.2 

High 

Eo=1.9 

3.0 
-26.6 

3.7 
-35.0 

3.8 
-42.9 

"3.1 
1.6 

9.4 
-21.7 

1,576.4 
-25.8 

1,576.4 
-30.3 

-6.8 
4.8 

Results of removing Canadian transportation subsidy on alfalfa cubes and pellets, where Japanese 
Import demand varies 

Cubea: 

Percentage change in domestic output: 
United States .......................... . 
Canada .............................. . 

Percentage change in exports: · 
United States .......................... . 

· Canada .............................. . 
Percentage change in exports to Japan: 

United States .....•................•.. , . 
Canada ...........•.•................. 

Pe(centage change in Japanese 
imports (total) ....................••... 

Percentage change in world price ............ . 

Pellets: 

Percentage change in domestic output: 
United States .......................... . 
Canada .....................•......... 

Percentage change in exports: 
United States .....•..................... 
Canada .............................. ; . 

Percentage change in exports to Japan: 
United States .................•.•..•.... 
Canada .............. , .•............... 

Percentage change in Japanese 
imports (total) ........................ . 

Percentage change in world price . . . . . . . . • . . • . · 
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Low 

11=1.0 

2.2 
-17.4 

2.7 
-22.9 

2.8 
-28.2 

-1.8 
1.8 

11=0.5 

6.1 
-14.0 

1,152.9 
-16.4 

1,152.9 
-19.6 

-2.4 
5.1 

Baseline 

11=2.0 

1.6 
-18.1 

1.9 
-23.8 

2.0 
-28.9 

-2.6 
1.3 

11=1.5 

5.1 
-15.0 

964.6 
-17.8 

964.6 
~20.4 

-6.0 
4.2 

High 

11=3.0 

1.2 
-18.4 

1.5 
-24.3 

1.6 
-29.2 

-3.0 
1.0 

11=2.5 

4.4 
-15.8 

831.4 
-18.7 

831.4 
·21.0 

-8.6 
3.7 



This increase in the cost of transportation lowers 
the producer price of alfalfa products in Canada for a 
given world price, that is, the f.o.b. plant price of 
alfalfa products falls. The lower producer price results 
in a decrease in Canadian production and a decrease in 
Canadian exports. The reduction in Canadian exports 
raises the world price, since Canada is a major exporter 
of alfalfa products. This increase in the world price, as 
shown in tables 5-7 and 5-8, is expected to range from 
abOut 3 percent to about 5 percent for pellets and from 
1 percent to 2 percent for cubes and will be greater the 
larger the share of Canadian exports in total world 
supply. Imports of alfalfa by Japan and the 
Rest-of-World Importers falls, given the higher world 
price. For both alfalfa cubes and pellets, table 5-7 
shows a reduction in Canadian output and exports 
when the subsidy is removed. The percentage 
reduction in both output and exports will be larger the 
greater the elasticity of domestic supply. 

In the United States, removal of the Canadian 
transportation subsidy results in an increase in both 
production and exports of alfalfa. This occurs because 
removal of the Canadian subsidy raises the world price, 
thus U.S. production and exports expand. As shown in 
table 5-7, the responsiveness of U.S. production to 
changes in the world price will depend on the elasticity 
of domestic supply. Other things equal, the larger the 
elasticity of domestic supply, the greater will be the 
percentage change in U.S. output from a given increase 
in the world price. For the case of pellets, the 
percentage increase in U.S. exports which results from 
removal of the subsidy is quite sensitive to the 
domestic supply elasticity. This occurs because the 
initial level of exports is very small relative to 
domestic production. Thus, the percentage change in 
exports, measured relative to the base quantity, will be 
quite sensitive to changes in the domestic supply 
elasticity. 

Note that the increase in U.S. production and 
exports cannot be larger than the reduction in Canadian 
output and exports. This is because when the Canadian 
subsidy is removed, the world price rises and total 
consumption of alfalfa must fall. Therefore, the total 
reduction in Canadian exports must be greater than the 
total increase in U.S. exports. Furthermore, when the 
world price rises, exports from third-country suppliers 
rise as well, which mitigates the increase in U.S. 
production and exports. · 

Concerning the issue of allocation of supply 
between importing regions, tables 5-7 and 5-8 show the 
changes in U.S. and Canadian exports to Japan. As 
already mentioned, exports from each of the three 
exporting regions to the rest of the world are assumed 

to remain constant. Therefore, exports from both the 
United States and Rest-of-World Exporters to Japan 
must rise because the world price rises. Of course, 
Canadian exports to Japan must fall when the subsidy 
is removed. With respect to the allocation of supply 
across importing regions, other results are possible, 
depending upon assumptions concerning the behavior 
of importers and exporters. However, regardless of 
those assumptions, exports of alfalfa from both the 
U.S. and the Rest-of-World Exporters wilt increase 
when the Canadian subsidy is removed, and Canadian 
exports will fall. The allocation of these supply 
changes between importing regions will depend, in 
general, on factors not considered here. Therefore, the 
results reported here are meant to be suggestive about 
the kinds of results obtained under a given set of 
assumptions. 

The outcome for alfalfa pellets differs from that for 
alfalfa cubes because the two products are destined for 
different end-uses within Japan and the current trade 
patterns between Japan and the supplying countries are 
different for pellets than for cubes. Canada is currently 
the major supplier of pellets and the United States is 
the major supplier of cubes. Upon removal of the 
WGTA, the percentage decline in Canadian production 
and exports of cubes would be slightly larger than the 
percentage decline for pellets. The results suggest that 
for the United States, however, the percentage increase 
in production and exports in pellets would be far 
greater than the percentage increase in production and 
exports of cubes because the United States initially 
exports only a small amount of pellets. A large 
percentage increase over this small base yields an 
increase in exports that is not large in absolute quantity. 

Although the table presents markedly different 
percentage changes in exports for the .United States and 
Canada, the shift in trade experienced by each country 
is much closer in terms of quantity. This is a result of 
the United States and Canada having much different 
base quantities for different products. For example, a 
28.9-percent decline in Canadian exports of cubes 
shown in table 5-8 represents approximately 41,000 
metric tons in exports to Japan, based on 1990 data. 
The corresponding increase in U.S. cube exports is 
only about 2.0 percent, but because U.S. cube exports 
are large, 2.0 percent represents about 11,000 metric 
tons. This result occurs because the model assumes 
that the supply of exports from the United States and 
the Rest-of-World Exporters to the Rest-of-World 
Importers remains constant. The United States is 
expected to absorb most of the market share decline in 
Japan experienced by Canadian exporters, reduced by 
lhe decline in Japanese consumption that results from 
the higher world price. 
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Chapter 6 
Competitive Conditions 

Introduction 
The alfalfa products industries of the United States 

and Canada are· competing . directly for the export 
market. Over the past decade these two competitors 
have vied for shares of a growing market in the Pacific 
Rim countries. ·.Korea, Taiwan, and especially Japan 
have imported growing quantities of iµfalfa pellets, 
cubes, and bales to supply beef, dairy, poultry, and 
swine industries. As shown in the earlier chapters, 
differences in raw materials, infrastructure, and· 
government role have led to a degree of s~ialization 
by product The U.S. industry dominates these export 
markets for cubes and baled hay, while the Cana~an 
industry dominates these markets for pelle~. There is 
little direct competition for these markets from either 
local producers or other exporters. However, alfalfa 
pellets, cubes, and bales do compete against other 
forage products in these markets. 

This chapter begins with a brief discussion of the 
Japanese import market for alfalfa products, first in the 
aggregate and then separately for pellets, cubes, and 
double-compre8sed bales. Market share, defined as the 
share of the Japanese import market held by each 
supplier, is measured in terms of quantity, not value, of 
the products. Financial conditions are examined next, 
using data supplied for this investigation by U.S. and 
Canadian finns. The levels and trends in the costs of 
production and the prices of the products are also 
presented since these two factors are keys to the 
long-run competitiveness of. the U.S. industry. The 
chapter ends with a loo~ at currency exchange rates 
and government programs. 

Market Share 
As shown in chapter 4, the Japanese market for 

alfalfa products increased from approximately 500,000 
metric tons in 1981 to over 1.2 million metric tons in 
1990 (fig. 6-la). Imports of alfalf~ pellets .rose from 
248,000 metric tons in 1981 to a high of 368,000 
metric tons in 1983, and have since varied somewhat 
with a 1990 level of 298,000 metric tons. Alfalfa 
cubes showed the largest growth of the three products 
~xamined, increasing steadily from 222,000 metric tons 
in 1981 to 713,000 metric tons in 1990. Over the 
10-year period, imports of double-compressed alfalfa 
bales rose fium an estimated 23,000 metric tons to 
202,000 metric tons. 

The alfalfa products industries of both the United 
States and Canada benefited from the significant 
&rowth in the Japanese market Imports of all alfalfa . 
products from the United States increased from 
347,000 metric tons in 1981 to 756,000 metric tons in 
199() for an average annual 'growth rate of 9.0 percent 
~fig. 6-lb). Japanese imports of U.S. alfalfa cubes rose 

0om 211,000 in 1981 to 555,000 metric tons in 1990. 
ver the same period, imports of U.S. 

double-compressed alfalfa bales rose from an estimated 
. 22,000 metric tons to 199,000 metric tons. These 

increases more than offset the decline in imports of 
U.S. atfalfa pellets from 114,000 metric tons in 1981 to 
less than 2 metric tons in 1990. 

Japanese imports of all alfalfa products from 
Canada increased from 113,000 metric tons in 1981 to 
440,000 in 1990, for an average annual growth rate of 
16.3 percent (fig 6-lc). Imports of Canadian alfalfa 
pellets rose from 106,000 metric tons in 1981 to 
296,000 metric tons in 1990. Over the same period, 
imports of Canadian alfalfa cubes increased from 7 ,000 
metric tons in 1981 to 143,000 metric tons in 1990. 

While the U.S. and Canadian industries have both 
gained export volume over the past decade, the 
distribution of these gains differed. The U.S. share of 
the Japanese market for alfalfa pellets, cubes, and bales 
combined decreased from about 70 percent in 1981 to 
about 62 percent in 1990, while the Canadian share 
increased from about 23 percent to about 37 percent 
over the same period (fig. 6-2a and fig. 6-2b). 

The l!'.S. industry's cJ.rop in share of the Japanese 
market for all alfalfa products somewhat masks the 
changes that have occurred in the markets for the 
individual alfalfa products. The .United States lost 
nearly all of its Japanese market for alfalfa pellets to 
Canada over the decade with the loss occurring 
essentially between 1982 and 1985. The reasons for 
the rapid decline iri U.S. pellet exports to Japan are not 

_entirely clear. While the inclusion of alfalfa pellets and 
cubes under the provisions of the Canadian Western 
Grain Transportation Act (WGTA) in 1984 no doubt 
contributed to the decline, an increase in energy prices 
in the United States in 1982 and 1983 (see ch. 2) that 
was translated into price increases for dehydrated 
alfalfa pellets was probably partially responsible. 
Canada increased its share of the Japanese alfalfa pellet 
market from a level roughly equal with the United 
States in 1981 to about 99 pe,rcentby 1990. 

The United States consistently held the majority of · 
the expanding Japanese market for alfalfa cubes 
between 1981 and 1990. However, the U.S. market 
share in cubes declined toward the end of the period, 
from 92 percent in 1986 to 78 percent in 1990. Canada 
increased its share of the Japanese market fqr alfalfa 
cubes from 3 percent in 1981 to 20 percent in 1990, 
with more than two-thirds of the increase occurring 
between 1987 and 1989. The reason for the increasing 
Canadian share of the cube market is not clear. 
Canadian exports of cubes were steady between 1984, 
when the WGTA went into effect, and 1987. They then 
increased in 1988 and 1989. 

The U.S. holds the dominant share of the Japanese 
market for alfalfa hay. The U.S. market share of all 
hay imported into Japan, of which alfalfa accounts for 
about one-fourth, increased from 81 percent to 91 
percent over the decade. Canadian market share for 
hay imported into Japan is believed to be less than 1 
percent. Although official statistics on market share 
for alfalfa hay from the U.S. and Canada are not 
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Figure 6~1a 
Alfalfa: Japanese imports of alfalfa products, by product types, 1981·90 
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1 Alfalfa hay data are USITC staff i:lstimates. 

Figure 6·1 b . 
Alfalfa products: United States exports to Japan, by product types, 1981·90 
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1 Alfalfa hay data are USITC staff estimates. 

Figure 6·1c 
Alfalfa products: Canadian exports to Japan, by product types, 1981·90 
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Figure 6-2a 
Alfalfa: Share of Japanese market held by ~he United States, by product types, 1981Q90 
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1 Alfalfa hay data are USITC staff estimates. 

figure 6q2b 
Alfalfa1: Share ~f J~panese mal1(et held by Canada, by product types, 1981D90 
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1 Canadian sh~re of alfalfa h!iY is e$timated to be less than 1 ·percent. 

Source: Japan 'Tariff Association. 

available, baled alfalfa hay is believed to have declined 
slightly as a share of total hay imports into Japan 
during the 1980s. Industry sources estimate the U.S. 
share of the alfalfa hay market tQ be about 99 percent. 

By the m¥ket share measure, the U.S. industry has 
become less competitive with the Canadian in~ustry in 
the aggregate Japanese market for alfalfa products. 
The United States is essentially out of the alfalfa pellet 

. market and appears to be losing its lead in the cube 
market. Information available suggests little change io 
competitiveness in lfie Japanese market for baled 
alfalfa hay because the U.S. maintains virtual 
domination. 

The economic model presented in chapter 5 
suggests that the WGTA has affected both the price of 
U.S. ancJ Canadi311 exports to Japan and the ~hares of 
the Japanese market held by th~ United States and 

Canada. The baseline estimates indicate that, in the 
absence of the rail freight subsidy,1 world prices for 
pellets and cubes would have been 4.2 and 1.3 percent 
higher, respectively. These higher prices would have 
caused Japanese imports of cubes and pellets to decline 
by 2.6 percent .and 6.0 percen~. respectively. The U.S. 
share of the reduced Japanese market for alfalfa cubes 
would have been 85 percent instead of 81 percent while 
the Canadian share of the cube market would have 
beert 11 percent instead of 15 percent. In the reduced 
Japanese market for alfalfa pellets, the U.S. share 
would have been 17 percent instead of 1 percent, 

1 If the WGTA were removed, the analysis assumes 
that shippers would pay $27.22 per metric ton, which is 
the CljITent administered rate paid by Canadian shippers of 
products not eligible for the WGTA. 
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while the Canadian market share would have been 83 
percent instead of 99 percent. 

Financial Conditions 
The profitability of an industry is a familiar 

indicator of its financial health and its ability to 
compete with foreign rivals. For example, an increase 
in net returns could be due to improved efficiency 
(which reduces costs) or to the marketing of higher 
quality products (which increases revenues) or to 
increased demand (which increases sales). Likewise, a 
decline in net returns may be attributable to a failure 
either to take full advantage of new technology or to 
correctly assess consumer demand for a particular 
product Trends in revenues and costs, changes in the 
prices of alfalfa products or the productivity of inputs, 
and increasing or decreasing financial support from the 
government, are all factors that can produce changes in 
an industry's profitability and thus its .ability to 
compete for market share. 

Public data on recent industry profitability are not 
available. However, U.S. finns responded to USITC 
questionnaires, and representatives of the Canadian 
Dehydrators Association issued a questionnaire to 
association members that is similar in many respects to 
the questionnaire sent to the U.S. industry. 

The U.S. alfalfa products industry showed mixed 
results for the sample period 1986-90 (table 6-1). 
Those producing dehydrated pellets and meal reported 
positive net income in each year, while those producing 
double-compressed bales reported net losses in 1987, 
1989, and 1990. Producers of sun-cured pellets and 
meal reported net losses from 1986 through 1988 and 
then positive net income in both 1989 ·and 1990. 
Producers of sun-cured cubes reported losses in 1986 
and then positive net income the remainder of the 
period. The Canadian alfalfa processing industry 
reported positive net income during the ·entire sample 
period 1986-90. · 

Costs of Production 
The leading cost elements in alfalfa processing are 

raw material, labor, and energy. These items are 
compared for U.S. and Canadian processors in 1990 in 
fig. 6-3. Unless otherwise specified, the data presented 
in the following section are for U.S. producers of 
pellets and cubes in the aggregate, as shown in chapter 
2, excluding double-compressed bales. This is the best 
available industry segment to compare with the 
Canadian industry, since Canada produces very little 
compressed alfalfa. Data are shown in U.S. dollars; it 
should be noted that depreciation of the U.S. dollar 
against the Canadian dollar over the period may 
account for part of the apparent faster rate of increase 
in Canadian costs. 

Infonnation submitted by both U.S. and Canadian 
processors, shown in chapters 2 and 3, indicates that 

1986 1987 

United States . . . . . . . . . . $85.63 $86.16 
Canada . . . . • . . . . . . . . . 57.47 85.41 
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total production costs for alfalfa products were higher 
in the United States than in Canada in 1986 through 
1988, but that in 1989 and 1990, costs to Canadian 
producers exceeded those for U.S. producers. U.S. and 
Canadian processors of pellets and cubes reported total 
costs as shown in the tabulation at the bottom of the 
page (in U.S. dollars per metric ton). 

These data include a larger number of responding 
firms from the United States than for Canada, but the 
respondents for the respective industries represent a 
similar share of total industry production. The five 
Canadian finns responding accounted for 30 percent of 
the total quantity produced in 1990; the 21 U.S. firms 
accounted for an estimated 23 percent of the value of 
domestic shipments in 1990. 

Raw materials accounted for the largest share of 
total costs for both the U.S. and Canadian industries, 
and the costs increased rapidly during the period 
examined. More than one-half of total costs incurred 
by producers in the United States was for raw 
materials; raw materials costs were around 40 percent 
of the total for Canadian producers. Costs for alfalfa 
hay purchased for processing increased at an ·average 
annual rate of 12 percent for U.S. producers and 35 
percent for Canadian producers, as shown in the 
tabulation at the top of the next page (in U.S. dollars 
per metric ton). 

The difference between costs of alfalfa hay in the 
United States and Canada would be larger if the 
export-oriented segment of the U.S. industry were 
separated from that which produces primarily for the 
U.S. domestic market. The data shown above for the 
United States include a large number of finns in the 
Midwestern United States, where alfalfa hay is 
relatively lower cost than on the west coast. Firms that 
produce primarily dehydrated pellets (mainly in the 
Midwest) reported raw material costs in 1990 of $39.34 
per metric ton on average. 

The best available comparison for raw material 
cost is for U.S. firms on the west coast compared with 
the Canadian industry. The questionnaire responses 
indicate that U.S. exporting firms have significantly 
higher raw material costs than those for Canadian 
exporting finns. Raw material costs for a sample of 
west coast pelleters and cubers averaged $89.64 per 
metric ton in 1990. Firms that produce double· 
compressed bales, which are located exclusively in the 
Western States, reported raw material costs of $84.70 
per metric ton in 1989 and $97.71 per metric ton in 
1990.2 . . . . 

2 Some of the higher cost for jJroducing 
double-compressed bales may result from the need to use 
top quality hay for this product, whereas cubes or pellets 
may be produced using less exacting standards for the hay 
input. 

1988 

$100.21 
91.57 

1989 

$109.21 
. i 11.38 

1990 

$109.62 
137.21 



1986 

United States . . . . . . . . . . $40.S6 
Canada . . . . . . . . . . . . . . 16.97 

ii'lilbk:l EM 

1987 

;$42.56 
31.36 

1988 

$56.53 
37.88 

1989 

$67.08 
47.93 

Profitability of U.S. and Canadian firms producing alfalfa pro<;fucts, fiscal y~ars 1986-90 

1986 1987 1988 1989 

Ratio to total net sales (percent) 

U.S. dehydrated pellets: 
Cost o goods sold ....................... 92.0 92.0 86.4 85.0 
Gross profit ........................... 8.0 8.0 13.6 15.0 
Selling, Qeneral, and 

5.4 6.2 6.8 5.8 admi.nist.rative expenses ...........•.... 
Operating income ....................... 2.6 1.9 6.8 9.2' 
Net income before income taxes ........... 4.1 3.8 9.1 9:2 

U.S. sun-cured pellets: 
Cost of goods sold ..................... ~ . 100.6 104.7. 102.9 89.0 
Gross profit or (loss) .................... (Q.6) (4.7) (2.9) 11.0 
Selling! Qene~al, and 

3.7 4.4 3.6 admm1strat1ve expenses ............. , ... 2.9 
Operating income or (loss) ................ (4.4) (9.0) (6.5) 8.1 
Net income or (loss) before income taxes .... (9.9) (15.0) (6.5) 10.0 

U.S. sun-cured cubes: 
Cost of goods sold ...................... 89.2 85.8 87.3 87.7 
Gross profit ........................ · ... 1p.8 14.2 1~.7 12.3 
Selling, Qeneral, and · 

12.0 9.1 6.1 7.0 administrative expenses ................ 
Operating income or (loss) ................ (1.2) 5.1 6.6 5.3 
Net income or (loss) before income taxes .... (1.4) 4.9 6.5 5.8 

U.S. double-compressed bales: 
(1) Cost of goods sold ...................... Fl 95.9 97.2 

Gross profit ........................... (1) 4.1 F·8 
Selling, Qeneral, and . · 
· administrative expenses •............... (1) 

H~;i} 
2.3 2.0 

Operating income or (loss) ........... · ...•. ~;~ 1.9 0.7 
Net income or (loss) before income tax~s .... 0.6 (0.2) 

U.S. dehydrated and sun-cured 
ag~egate1 : 

st of goods sold ...............•...... 92J 91.0 89.2 88,3 
Gross profit .....•..................... 7.9 9.0 10.8 11.7 
Selling, 11eneral, and · 

7.1 6.9 5.9 5.7 administrative expenses ................ 
Operating income .....•................. 0.8 2.0 4.8 6.0 
Net income or (loss) before income taxes ..... (0.1) 1.5 5.7 6.3 

Canadian dehydrated and sun-cured 
ag869gate 1: 

st of goods sold .....................• 67.~ 82.3 77.2 7~.5 
Gross profit .........................•. 32.8 17.7 2~.8 20.5 
Selling, 11eneral, and 

administrative expenses ..........•..... 13.0 12.1 10.4 11.2 
Operating income .•..................•.. 19.9 5.6 12.4 9.3 
Net income or (loss) before income taxes •.•. 13.8 4.2 10.4 8.3 

,, 

1990 

$64.87 
56.18 

1990 

89.7 
10.3 

5.6 
4.7 
4.0 

84.3 
15.7 

3.2 
12.6 
11.5 

88.3 
11.7 

8.2 
3.5 
&.1 

97.9 
2.1 

2.2 

~0.2~ 1.8 

90.3 
9.7 

6.Q 
3.7 
3.9 

e~.4 
1 .6 

12.5 
3.1 
1.3 

1 Includes operations on dehydrated pellets and meat, sun-cured p~tlets and meal, :;iun-cured cubes, and other alfalfa 
products. .. . · 
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Figure 6-3 
Alfalfa products production costs, United States and Canada, 1990 
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Note.-Excludes U.S. producers of double-compressed bales. 

Source: Industry responses to USITC tjuestionnaires, Md questionnaires of the Canadian Dehydrators Association. 

Raw material costs increased rapidly for both 
industries, in part because of the increasing production 
of alfalfa cubes relative to pellets. The share of cubes 

· in total production is increasing in response to export 
markets. Because export-quality cu~s are made from 
a higher quality hay, the average. cost of the raw 
material increases as cubes take a larger share of total 
production. In the United States, the relative increase 
is magnified because the exporting firms are on the 
west coast, where costs of alfalfa hay are higher than in 
other locations, thus weighting the average cost for the 
entire industry. 

Labor costs reported by alfalfa processors were 
lower in the United States than in Canada, as shown in 
the tabulation at the bottom of the page (in U.S. dollars 
per metric ton). 

Industry sources were not able to explain the rapid 
increase in Canadian labor costs. · The fact that total 
labor costs were higher in Canada may be attributable 
in part tQ the tendency of Canadian proeessors to hire 

United States ......... . 
Canada ............... .. 
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1986 

$9.95 
14.22 

1987 

$10.16 
17.29 

labor year-round and use the labor for maintenance 
duririg the winter. Also, Canadian processors may 
report higher labor costs because .more firms handle 
harvesting of a large amount of acreage, thereby 
attributing costs to labor while more U.S. firms may 
purchase hay and attribute the cost to raw material. 

Energy expenses are a major factor in the cost of 
producing alfalfa products, particularly the dehydrated 
pellets. Natural gas, the primary fuel used to dehydrate 
alfalfa in Canada and the Midwestern United States, is 
available at lower cost in Canada than in the United 
States. However, many firms ii1 the U.S. alfalfa 
product industry do not use· the. energy-intensive 
dehydrating process; instead, firms produce sun-cured 
alfalfa producis. Thus total enel'gy costs are higher in 
Canada than in the United States. The energy costs 
shown in the tabulation at the top of the next page (in 
U.S. dollars per metric ton) are for all U.S. pelleters 
and cu.hers, which have a higher proportion of their 
product.ion in sun-cured products than does Canada: 

; 1988 

. $10.58 
16.56 

1989 

$10.14 
21.83 

1990 

$10.57 
29.49 



United States ......... . 
Canada ........... , .. 

1986 

$8.90 
9.27 

1987 

$8.61 
15.34 

A better comparison is the costs of energy for U.S. 
dehydrators compared with the total Canadian industry 
that produces mostly dehydrated products; When the 
costs of energy to U.S. dehydrators alone lU'e examined, 
the U.S. and C~dian firms have similar expenditures. 
Energy costs for U.S. dehydrators represen~ about 14 
percent of total costs for producing dehydrated alfalfa . 
pellets in .1989-90 (dowr from· 18-22 percent in 
1986-88). This is equivalent to about $14 per metric 
ton, about the same as that reported by Cana'dian firms· 
and about double the U.S. average compiled from firms 
that produce both sun-cured and dehydrated products. 
Energy costs reported by U.S. firms for their operations 
on dehydrate<! products are shown in the tabulation at 
the bottom of the page. 

Transportation .Costs · 
The ratio of tfansportation costs to the delivered 

price of alfalfa products is relatively high. Inland 
transportation accounts for between 4 and 9 percent of 
total costs of alfalfa proqucts from North America 
landed in Japan; ocean freight is about 14-26 percent of 
landed value.2 Therefore, differences in transportation 
costs for the respective industries result in a sizaple 
eff~t on the price. 

Inland transportation costs per ton-mile for alfalfa 
products are lower in Canada than in the United States 
because of reduced rail transportation rates provided 
under the Western Grain Transportation Act (WGTA), 
as shown in chapter 5. The costs of U.S. truc~ing and 
rail are about 4 cents per ton-mile, which is the same as . 
the unsu6sicJizW Canadiall rail rate. Canadian shippers 
U&ing the WGTA rate p~y about 1.1 cents per ton-mile, 
oblainin~ benefits of more than two-thirds of inland 
freight costs. This benefit is approximately $19 per 
metric ton of alfalfa vroduct shipped. 

Part of the Canadian advantage in total 
transportation co~ts results from the use of bulk 

2 Data in this section are derived from interviews with 
industry experts and published rates. Although 
transJ¥>1tation cosli were colle~ted in questionnaires, the 
d~a are not u~d for direct comparison here because of 
~1fferepces iq terms of sale commonly used in the 
industry. for example, many U.S. processors sell in 
domastic mBJkets on an f.o.b. p\ant basis, and therefore 
\lip~ld have no reported transportation cost. 'fhis factor 
8pPears to have affcycted the av~rage trjlllsporta,tion costs 
reported in chapters 2 and 3. 

Pa• . t • t Sh~ me nc on .....•... 
are ~f total (percent) .. 

1986 

$15.77 
21.9 

1987 

$18.61 
21.3 

1988 

$7.63 
11. 71 

1989 

$7.04 
13.58 

1990 

$7.71 
17.40 

shipping methods that reduce the ocean freight 
component of transportation costs. A larger share of 
Canadian cubes than U.S. cubes exported to Japan is 
shipped bulk; all of Canadian pellets are shipped bulk. 
Bulk rates are at least $20 per metric ton less than 
containerized rates, providing the Canadian industry 
with a transportation cost advantage for those products 
shipped in bulk.3 This advantage applies to about 
70,000-95,000 metric tons of alfalfa cubes from 
Canada shipped in bulk that compete in Japanese 
marke~ with about 555,000 metric tons of U.S. cubes 
shipped mostly in containers. The remaining 
50,000-70,000 metric tons of Canadian cubes are 
shipped in containers at rates comparable to those for 
U.S. shippers. Overall, the ocean freight advantage 
from bulk shipping accounts for 50-60 percent of the 
total transportation cost differential between the United 
States and Canada. The ·rest is the result of reduced 
inland rail freight under the WGTA. 

Price Levels and Trends 
U.S. export prices were consistently higher than 

Canadian export prices, as data from questionnaires 
submitted by U.S. and Canadian firms and from 
officiftl Japanese import statistics indicate (shown in 
chapters 2 and 3). Using the public Japanese statistics, 
an average import unit value (c.i.f. Japan, that is, 
landed in Japan and including cost, insurance, and 
freight) has been calculated. While the import unit 
value technically· is not a price, it provides the best 
available comparison of products from U.S. and 
Canadian sources and is not subject to the type of 
small-sample variations that may occur with 
questionnaire responses. 

Figure 6-4 shows trends in U.S. and Canadian 
prices for alfalfa pellets and cubes, using the Japanese 
data. The. Japanese import unit values for alfalfa 
pell!'ts from the United States showed substantial 
variati?Jl over time and were much IJigher than 
Canadian values. Trade sources have not been able to 
explain this high and variable price. 

3 Bulk shipping using the grocery concept (described in 
ch. 5) is not used for all cubes, because of the risk of 
product damage, limitations in port infrastructure for 
loading and unlpading, and less availability of 
compl~mentary types of cargo in some U.S. ports. Bulk 
shipping is not used for U.S. pellets because the small 
shipments do not fill a bulk hold. 

1988 

$16.90 
18.2 

1989 

$14.89 
14.1 

1990 

$14.67 
13.6 
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Flgure&-4 
Alfalfa: Import unit values of U.S. and Canadian alfalfa products In Japan, by types; January 1986• 
December 1990 

350 ~ U.S. pellets 1 - U.S. cubes 

~ Canadian peffets 

300 - [l]l[IIJ Canadian cubes 

'" 

50 

Jan- Apr- Jul- Oct- Jan- Apr- Jul- Oct- Jan- Apr- Jul- Oct- Jan- Apr- Jul- Oct- Jan- Apr- Jul- Oct
Mar June Sept Dec Mar June Sept Dec Mar June Sept Dec Mar June Sept Dec Mar June Sept D~ 

1986 1987 1988 1989 1990 

1 The high value and variability for U.S. pellets may be explained by the small quantity of such shipments, or by a 
record-keeping error. Trade sources were not able to account for the unusual trend in the data. 

Note.-Values shown are c.i.f. import unit values. 

Source: Compiled from Japan's Monthly Exports and Imports Statistics. 

Given the apparent problems with import unit 
values for alfalfa pellets recorded in the Japanese 
statistics and since infonnation is not available on 
Canadian prices of baled alfalfa, price comparisons 
will focus on alfalfa cubes. Moreover, the most direct 
competition between the U.S. and Canadian industries 
currently is in the Japanese market for cubes. 

During the last 5 years, the gap between the values 
of imported alfalfa cubes from the United States and 
Canada, c.i.f. Japan, was smallest in 1986 ($7 per 
metric ton at its lowest), then increased to its largest 
point ($28 per metric ton) in 1989 (fig. 6-4). In the 
four quarters of 1990, the import unit value of 
Canadian cubes ranged from $14 per metric ton below 
that for U.S. cubes to $22 below U.S. cubes. 

Figure 6-5 shows the average annual import unit 
values for U.S. and Canadian alfalfa cubes imported by 
Japan from 1981 through 1990. This series shows a 
consistent spread between the values of U.S. and 
Canadian cubes emerging in 1986. According to 
industry sources, U.S. cubes generally are higher 
quality than Canadian cubes, and this quality difference 
may account for the difference in unit values. As 
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described by a Canadian consultant, " ... American 
product [cubes] consistently achieves a higher price 
than Canadian product. Quality is an important factor 
in this price difference. "4 While the quality difference 
is believed to apply to all cubes, it is particularly 
noticeable with the minicubes, which are made only in 
Canada. Minicubes have a shorter fiber length than 
standard cubes and are made harder and drier to 
withstand bul.k shipping. 

Currency Exchange Rates 
For alfa,lfa products, Canada is a major competitor 

of the United States in Japan's market as well as in the 
other East Asia markets. Thus, changes in the 
exchange rates· between the U.S. dollar and the 
Canadian dollar could alter the competitive status of 
the two exporting countries in alfalfa markets. Since 
1985, the U.S. currency has depreciated substantially 
with respect to the major world currencies, including 

·the·canadian dollar. ' · · ' 

4 Stuart Garven, "Quality: Its Role in Our Past and 
Future," 12th annual Canadian Dehy Conference' and Trade 
Show, Nov.18-20, 1991, p. 22. 
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During January 1986 through December 1990, the 
U.S. dollar depreciated with respect to the Canadian 
dollar by 20.9 percent, or from US$0.7124 per 
Canadian dollar to US$0.8613 per Canadian dollar, in 
nominal tenns.s In real tenns, the U.S. dollar 
depreciated with respect to the Canadian currency by 
12.7 percent. The changes in the exchange rates 
(holding everything else constant) indicate that U.S. 
alfalfa exporters most likely gained a competitive edge 
against Canadian alfalfa suppliers in East Asian 
markets during 1986-90. 

Government Programs 
The only U.S. or Canadian Government programs 

that directly affect processed alfalfa product exports or 
production are the Canadian Western Grain 
Transportation Act and Western Economic 
Diversification Act and U.S. research and export 
promotion programs. 

Since 1984, the Canadian Government has 
furnished benefits for rail shipments of alfalfa pellets 
and cubes shipped westbound for export under the 
Western Grain Transportation Act (WGTA). 

5 International Monetary Fund, fnlernational Financial 
Statistics, various issues. 

Figure 6-5 

Expenditures attributable to alfalfa products under the 
WGTA totaled $10.2 million (U.S.) during the 1990/91 
fiscal year. 

In 1987, the Canadian Government established a 
fund under the Western Economic Diversification Act 
to promote economic development in Western Canada. 
The Alberta Processing and Marketing Agreement 
(APMA), at the Provincial level, has similar objectives 
to Western Diversification. Total Western 
Diversification and APMA funds committed to 17 
projects involving alfalfa processing was 
Can$1,981,000, or 13 percent of the total cost of the 
projects. 

The United States provides a small amount of 
funding for research on alfalfa product production and 
for promotion of exports of processed alfalfa. 
Irrigation water supplied by Federal and State water 
projects in the United States benefits alfalfa growers 
and thus has an indirect effect on the processing 
industry. The net effect of the water subsidy on 
production and exports of processed alfalfa is not 
known; however, U.S. processors probably pay lower 
prices for raw materials as a result of irrigation 
programs. 

Alfalfa cubes: Landed value In Japan, by primary sources, 1981a90 
250 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

)( )( United States 
11111 111 Canada 

150 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Note.-Values shown are c.i.f. import unit values. 

Source: Japan Tariff Association statistics. 
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THE lNTED STA'fES TRADE AEPRESENTATIVC 
Exeouttve Office of the Presk:h;f'lt 

WlilShlngton, D.O. 20500 

The .Honorable Anne E. Bruns~ale 
Chainnan 
U .. s. Irr~ernatior),al Trade Commission 
500 E Street, s.w. 
Washington, o.c. 20436 

Dear Madam Chai~an: 

It has recently come to my attention that the U.S. alfalfa 
produots industry is concerned about Canadian Government policies 
that may have a negative effect on the U.S. industry's ability to 
compete internationally. Therefore, under the authority 
delegated by the President and pursuant to section 332 (g) of the 
Tariff Act of 1930, as amended, I am w~iting to ~equest that the 
Commission institute an investigation for the purpose of• 
providing me with a report on the conditions of competition 
between the United States and Canada in hay products, including 
alfalfa pelle~s and cubes (dehydrated and sun-cured). 

Specifically, we are interested in the competitive conditions of 
the U.S. and Canadian alfalfa industries in overseas markets, 
especially in the Pacific Rim countries, and the effect of 
Canadian Government programs on those competitive conditions. 

We ara particularly interested in receiving as much of the 
following information as the Commission can provide: 

1. A description of the u.s. and Canadian dehydrated and sun
cured aifalfa products industries, including patterns of 
prod~ction, pro~essinq and consµmption.since 1981. 

2. A descrip.tion of the current conditions of trade in 
dehydrated and sun-cured alfalfa products between the united 
stat@s, Canada and the rest of the world, especially the 
Pacific Rim countries, and any recent changes in such 
conditions, including information on prices, exchange rates, 

[transportation costs and marketing practices (to the extent 
~uch practices have measurable effects). 

3. A.description of the purpose, nature and use of Federal, 
st~t@ or Provincial Government. (either u.s .. or Canadian) 
programs and policies to assist alfalfa products, producers 
and process°t)rs. Examples of such programs include programs 
that reduce fixed costs, programs that ~nhance revenues and 
transportation assistance programs. When examining Canadian 
programs and policies, special attention should be 9iven to: 
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The Honorable Anne E. Brunsdale 
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(b) 

(o) 

(d) 

(e) 

progr~ms ~ffectin9 transportation costs, including the 
Western Graln Transpo~tation Act, 

Government-funded assistance for conversion of 
processing facilities, includinq the Western Economic 
Diversification Act; 

tax :rebates available to .Canadian exporters of_ alfalfa 
.. product_s 1 

Govermnent-suhsidized· loans to Canadian alfalfa· 
growers, proc~ssors or e>Cporterst and 

other·production, proce$sing, transportation and.export 
a'ssistance offered by Canada's national or Provincial 

._ Governments. , 

4. An analysis of the comp$titive factors in the U.S.·and 
Canadian industries, inoludinc;t a comparison by ma,:ket 
regions -wherever- obtainable,· of prices and production costs. 

We request.that th& Commission p>SoVide. a report on this ~atter no 
later than·December 31 1 1991• 

In accordance. with· .USTR policy, I direct you to mark as 
"Confidential 98 such·portions Of the Commission's report ancl its 
working.papers as:my Offic$ wi11 identify in a clas~lfication 
qttide.. Information· Security oversight Office Directive lfo. 1, 
section 2001.21 (implementing Executive Order 12356, sections 2.1 
and 2.2) requires that classification guides identify or 
catec;torize the elements of information \.ihich require protection. 
Accordingly, I request· that you provide my Office with a 
praliminary outline of this report as soon as possible. Based on 
this outline, and my Office's knowledge of the inform.ation, to be 
covered in the report, a USTR official with classif icatiori' 
authority will provide d~:tailed instruction_s. · 

we appreoiate the CoIDlllission•s assistance. 

CAH:mlh 
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AGENCY: 

ACTION: 

UNITED STATES INTERNATIONAL TRADE COMMISSION 
Washington, D.C. 

(Investigation No. 332-310) 

.ALFALFAPRODUCTS: 'CONDITIONS OF COMPETITION BETWEEN THE 
U.S. AND CANADIAN INDUSTRIES 

United States International Trade Commission 

Institution of investigation 

SUMMARY: Following receipt on March 27, 1991 of a request from the U.S. 
Trada Representative (USTR), the Commission instituted investigation No. 
332-310, Alfalfa Products: Conditions of Competition Between the U.S. 
and Canadian Industries in Overseas Markets, under section 332(g) of the 
Tariff Act of 1930 (19 U.S.C. 1332(g)), As requested, the study will 
focus on the conditions of comp~tition between the United States and 
Canada in hay products, including ~lfalfa pellets and cubes (dehydrated 
and sun-cured). ,The letter s~id that USTR was specifically interestecd 
in receiving information regarding the competitive conditions of the 
U.S. and Canadian alfalfa industries in overseas markets, especially in 
the Pacific Rim countries, and the effects of Canadian goverrunent 
programs on ~hose competitive conditions. As requested by the USTR, the 
Commission will submit its report not later than December 31, 1991. 

EFfECT.IVE DATE: April 23, 1991 

FOR FURTHER INFORMATION CONTACT: For information on other than the 
legal aspects of the study, ~ontact John Pierre""Benoist (202-252-1320) 

. or David Inger~oll (202-252-1309), Agriculture Division, Office of 
IndustriE;!S, U.S . .International .Trade Commission. For information on the 
legal aspects' of the study, contact William Gearhart (202-252-1091), 

.Office of the General Counsel. U.S. International Trade Commission. 

BACKGROUND: As requested by the USTR, the Commission will seek to 
provide in its report, to the extent possible, the following informa
tion: 

(1) A description of the U.S. and Canadian dehydrated and sun-cured 
alfalfa products industries, including patterns of production, 
processing, and cons\imption since 1981; 

(2) A description of the current conditions of trade in dehydrated and 
sun-cured alfalfa products between the United States, Canada, and 
the rest of the world, especially the Pacific Rim countries, and 
any .. recent changes in such conditions, including information on 
price~. exchange rates, transportation costs, and marketing prac
tices (to the extent .such practices have measurable effects); 

(3) A description of the purpose, nature, and use of Federal, State, or 
Provincial Government (either U.S. or Canadian) programs and 
policies to assist alfalfa products producers and processo.rs. 

l 



(Examples of such programs identified by the USTR) include programs 
that reduce fixed costs, programs that enhance revenues, and 
transportation assistance programs. When examining Canadian 
programs and policies, the Commission, as requested by the USTR, 
will give special attention to: 

(a) programs affecting·transportation costs, including the Western 
Grain Transportation Act: 

(b) Government-funded assistance for conversion of processing 
facilities, including the Western Economic Diversi~ication 
Act; 

(c) tax rebates available to Canadian exporters of alfalfa 
products; 

(d) Government-subsidized loans to Canadian alfalfa growers, 
processors, or exporters: and 

(e) other production, processing, transportation, and export 
assistance offered by Canada's national or Provincial 
Governments. 

(4) An analysis of the competitive factors in the U.S. and Canadian 
industries, including a comparison by market regions wherever 
obtainable, of prices and production costs. 

WRITI'EN SUBMISSIONS: No public hearing is planned in this investigation. 
However, interested persons are invited to submit written statements 
concerning the investigation. Written submissions to be considered by 
the Commission should be received by the close of business on August 2, 
1991. Commercial or financial information which a submitter desires the 
Commission to treat as confidential must be submitted on separate sheets 
of paper, each marked "Confidential Business Information" at the top. 
All submissions requesting confidential treatment must conform with the 
requirements of section 201.6· of the Commission's Rules of Practice and 
Procedure (19 CFR 201.6). All written submissions. except for 
confidential business information. will be available for inspection by 
interested per~ons. All submissions should be addressed to the 
Secretary, U.S. International Trade Commission, 500 E Street SW., 
Washington. D.C. 20436. 

Hearing impaired persons may obtain information on this study by 
contacting the Commission's TDD terminal on (202-252-1810). 

By order of the Commission. 

Issued: April 26, 1991 

·Kenneth R. Mason 
Secretary 
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SUMMARY OF QUESTIONNAIRE RESPONSES 

A total of 105 questionnaires were mailed out for the alfalfa investigation to members on a list 
of national hay producers. Forty-eight were returned filled out and five more were returned 
partially filled out. Another 15 were returned by firms that stated they did not grow, process, or 
export any alfalfa products. One response stated that the company closed down and another stated 
that a fire destroyed its records. In five instances questionnaires were mailed to companies that 
had several affiliates in which cases a single questionnaire was returned for all affiliates. 
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Table C..1 
Alfalfa products: U.S. production, capacity, and capacity utlllzatlon, 1986-90 

Item 1986 1987 1988 1989 

Production: 
Dehydrated pellets and meal ........... 
Dehydrated cubes ................... 
Sun-cured pellets and meal ............ 
Sun-cured cubes .................... 
Double-compressed bales ............. 

Ca8acity: 
ehydrated pellets and meal ........... 

Dehydrated cubes ................... 
Sun-cured pellets and meal ............ 
Sun-cured cubes .................... 
Double-compressed bales ............. 

Capacity utilization: 
Dehydrated pellets and meal .......... . 
Dehydrated cubes .................. . 
Sun-cured pellets and meal ........... . 
Sun-cured cubes ................... . 
Double-compressed bales ............ . 

1 Not applicable. 

287,905 
0 

'141,542 
196,624 

172 

389,799' 
0 

233,997 
427,987 
25,850 

73.9 
(1) 

60.5 
.. 45.9 

7 

215,392 
0 

145,544 
208,261 

3,8_22 

353,604 
0 

233,997 
427,987 
37,850 

60.9 
(1) 

62.2 
48.7 
10.1 

Quantity (Metric tons) 

197,755 195,365 
0 0 

136,303 149, 147 
247,092 269,986 
158, 111 314,807 

Quantity (Metric tons) 

345,870 
0 

245,597 
433,987 
465,359 

Percent 

57.2 
(1) 

55.5 
56.9 
34.0 

344,395 
0 

256,226 
432,987 
487,302 

56.7 
(1) 

58.2 
62.4 
64.6 

1990 

227,828 
471 

147,209 
260,893 
165,521 

346,237 
471 

216,226 
426,987 
501,302 

65.8 
100.0 
68.1 
61.1 
33.0 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission. 
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Table C-2 
Alfalfa products: Average number of production and related workers employed In U.S. establishments In 
which alfalfa Is produced and wages paid, 1986-90 

Item 1986 1987 1988 1989 1990. 

(Number) 

Production and related 
workers producing-

401 380 443 464 526 All ~roducts ............•........... · 
De ydrated pellets, meal and cubes ..... 266 239 211 224 233 
Sun-cured pellets, meal and cubes ...... 112 115 159 152 197 
Double-compressed bales ............. 3 48 64 71 
Other products ...................... 23 23 24 24 25 

(1, 000 dollars) 

Wages paid to production and 
related workers-

All ~roducts ........................ 4,389 . 4,504 5,088 6,360 6,768 
De ydrated pellets, meal and cubes ..... 3,097 2,829 2,696 3,433 3,315 
Sun-cured pellets, meal and cubes ...... 1,090 1,183 1,636 1,889 2,340 
Double-compressed bales ............. 33 505 635 673 
Other products ...................... 198 460 250 403 441 

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission. 
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Table C.3 
Alfalfa products: U.S. production by product types, 1981-90 

Dehydrated Sun-cured. Double-
pellets Oehydrat8d pellets Sun-cured compressed Other 

Year and meal cubes and meal .cubes bales · products ' Total 

Quantity (Metric tons) 
1981 ........ 397,534 0 72,207 22,525 0 58,968 551,234 
1982 ........ 320,865 0 • 97,891 23,525 0 56,246 498,527 
1983 ........ 362,715 0 110,070 32,998 0 44,997 550,780 
1984 ........ 345,863 1,485 126,653 63,737 0 52,001 589,738 
1985 ........ 273,965 855 106,417 72,162 164 '62,801 · 516,365 
1986 ........ 287,905 0 141,542 196,624 172 68,168 694.411 
1987 ........ 215,392 0 145,544 208,261 3,822 67,253 640,271 
1988 ........ 197,755 0 136,303 247,092 158, 111 70,257 809,518 
1989 ........ 195,365 0 149, 147 269,986 314,807 76,012 1,005,317 
1990 ........ 227,828 471 147,209 260,893 165,521 78,850 a00,n3 

1 Other products are primarily single bales of alfalfa hay. 
Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission. 
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Table C-4 
Japanese Imports of alfalfa products, by product types and primary sources, 1981-90 

United ,.,; I·'.· . Thai~ Aus- All 
Item States· Canada China land tralia · other Tota( 

•'q 

(1,000 metric tons) 

Quantity: 
Alfalfa meal/pellets: 

2 0 0 26 248 1981 ........ 114 106 
1982 ........ 162 165 1 0 0 6 334 
1983 ........ 138 204 3 (1) 0 23 368 
1984 ........ 85 266 1 0 0 14 366 
1985 ......... 2 242 (1) 0 (1) 16 260 

1986 ........ 22 303 (1) (1) 1 5 331 
1987 ........ 10 241 q 0 ~:~ 0 251 
1988 ........ 2 290 0 ~:~ 292 
1989 ........ 1 259 (1 0 (1) 261 
1990 ........ 2 296 (1) 0 0 (1) 298 

Alfalfa cubes:2 

1981 ........ 211 7 3 0 (1) 1 222 
1982 ........ 271 11 1 p 1 0 283 
1983 ........ 369 33 0 (1) 0 t 403 
1984 ........ 370 35 (1) a (1) :~ 4P5 
1985 ..... ; .. 424 39 0 0 2 465 

1986 ........ 529 37 1 (~ 9 ~:~ 576 
1987 ........ 519 40 3 14 576 
1988 ........ 552 102 0 (1) 14 (1) 668 
1989 ........ 521 150 ~:~ (1) 11 H 682 
1990 ........ ~55 143 0 1.5 713 

Baled hay:3 

(1) 17 2 (1) 1981 ........ 70 2 91 
1982 ........ 51 0 ~~· 1 0 .(1) 62 
1983 ........ 81 1 1 0 ~:~ 97 
1984 ........ 101 (1) 16 (1) (1) 11~ 
1985 ..... ·,•. 146 (1) (1) (1) ~ 15 163 

1986 ........ 281 1 13 0 10 (1) ····305 
1987 ........ 387 3 3~ 0 1S (1) 428 
1988· ........ 692 6 (1) 20 3 7&3 
1989 ........ 599 1 (j 36 1 31 4 680 
1990 ........ 754 ·11 50 (1) 20 2 837 

See footnotes at end of table. 

C-5 



--, 
Table C4-Contlnued 
Japanese Imports of alfalfa products, by product types and primary seurces, 1981~90 

United Thai·. Aus- . All 
Item States Cahada C.hina land tralia other. Tota( .. 

(1,000 dollars) 

Value: 
Alfalfa meal/pellets: 

17;933 320 0 0 1981 .. .. .. . • 19,586 4,572 42,411 
1982 ......... 25,036 24,492 130 0 0 841 50,499 
1983 ........ 21,614 33,705 363 (4) 0 3,572 59,254 
1984 ........ 13,125 41,271 153 ·o 0 2,049 56,598 
1985 ........ 284 30,~72 65 0 21 1,952 32,594 

1986 ........ 3,255 37,500 28 12 188 566 41,549 
1987 ........ 1,306 301a26 4 0 . 12 0 31,948 
1988 ........ 409 37,921 13 0 40 13 38,296 
1989 ........ 309 40,277 21 0 70 3 40,680 
1990 ........ 521 47,481 7 0 0 41 48,050 

Alfalfa cubes:2 

1,459 1981 ........ 42,142 720 0 72 (4) 44,393 
1982 ........ 50,293 2,066 127 0 97 0 52,583 
1983 ........ 70,352 6,238 0 14 0 24 76,628 
1984 ........ 66,689 6,378 17 0 56 5 73, 145 
1985 ........ 70,945 S,670 0 0 277 9 77,901 

1986 ........ 91,284 6,182 ·253 0 1,522 5 99,246 
1987 ........ 88, 197 15,222 503 (4) 2,347 6 97,275 
1988 ........ 106,915 18,233 0 4 2,385 10 127,547 
1989 ........ 117,741 31;049 15 72 2,279 89 151,245 
1990 ........ 124,952 30,837 60 0 3,618 87 159,554 

Baled hay:3 

1981 ........ 18,587 3 3,444 298 510 140 22,982 
1982 ........ 12,668 0 1,770 140 0 31 14,609 
1983 ........ 18,487 1F 2,280 132 0 26 21,042 
1984 ........ 21,527 53 'Z,727 31 65 . 127 24,530 
1985 ........ 26,788 81 11 52 266 2,313 29,511 

19~6 ........ 57,802 245 2,154 0 1,737 66 62,004 
1987 ......... 85,768 653 3,877 0 2,691 98 93,108 
1988 ........ 181,029 1,578 4,904 40 4,174 439 192, 164 
1989 ........ 167,023 . 2,803 6,835 . 178 . 7,500 941 185,280 
1990 ........ 195,830 3,058 9,669 63 5,158 503 214,281 

See footnotes at end of table . 
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Table C-4-Contlnued 
Japanese lmpqrts of alfalfa products, by product types and prlm~ry sources, 1981·90 

United Thai· Aus- All 
Item States Canada China land tralia other Tota( 

(Per metric ton) 

Unit value: 
Attalfa meal/pellets: 

$169 $183 (5) (5) $176 $171 1981 ........ $172 
1982 ........ 154 149 143 &5). ~:~ 140 151 
1983 .. : ..... 157 . 165 142 $1 4 155 161 
1984 ........ 155 155 157 (5~ (5) 146 155 
1985 ........ 163 125 162 (5 $169 122 125 

1986 ........ 151 124 140 154 191 113 126 
1987 ........ 131 127 128 ~:~ 172 ~:~ 127 
1988 ........ 241 131 138 202 131 
1989 ........ 286 155 134 (5) 207 (6) 156 
1990 ........ 256 160 153 (5) (5) (5) 161 

Alfalfa cubes:2 

l:~ ~:~ 1981 ........ 200 204 219 214 200 
1982 ........ 186 183 231 186 186 
1~83 ........ 190 187 (5) 1 2 (5) 192 190 
1984 ........ 180 182 193 ~!~ 180 ~:~ 180 
1985 ........ 167 170 (~) 164 l68 

1986 ' ....... 173 166 1~5 ~) 169 ~:~ 172. 
1987 ........ 170 157 Hi4 1 0 171 169 
1988 ........ 194 179 (5) 191 169 (5) 191. 
1989 ........ 226 2Q7 182 . 209 215 (5) 22~ 
1990 ........ 225 216 21t (s) 245 204 223 

Baled h~y:3 
2,4 193 208 198 253 (5) 2?2 1981 ........ 

198~ ...... '. 249 ~5) 183 148 (5) (5) 237 
1983 ••"I"• 227 2 () 164 147 

2r1 ~:~ 2f 1984 .. , ..... 213 200 173 156 2 7 
1~85 .... ' ... 183 18~ 4$2 165 135 154 181 

19$6 ........ :!!Q6 ?14 165 (5~ 178 (5) 203 
1987.' ...... 222 230 16~ (5 184 218 218 
1988 ........ 262 271 152 153 205 146 255 
1989 ........ 279 29~ 191 192 244 245 273 
1990 .. ' ..... 260 2~l 193 :!!~7 263 252 256 

1 le~s tha~ 500 metric tons. 
I Q 

2 This item is all forage products in cube; it is believed that all of this item is alfalfa cubes. 
3 This item is for all hay. 
4 less than $500. · · 
5 Not applicable. 

Unit values are p~lculated from unrounded data. 

Sourc~: Japan 'Tariff Association. 1' 
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(') 
Oo Table C-5 

Alfalfa hay: Japanese Imports, from United States and total, 1981-90 

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

(Metric tons) 

United States •....... 22,188 15,110 23,626 29,311 36,763 76,049 105,516 179,529 173,242 198,513 
Total ............... 22,827 15,403 24,207 29,607 40,802 76,354 106,906 181,894 176,778 201,946 

$1,000 

United States ........ ~:~ ~:~ (1) 
f> f> (1) (1) 31,920 48,089 57,134 

Total ............... C> 1) 1) (1) (1) - (1) (1) (1) 
Unit value (per metric ton) 

United States ..••..•. (1) (1) (1) (1) (1) (1) (1) 178 278 288 
Average ...•......•. (1) (1) (1) {1) er {1) (,) (1) (1) (1) 

1 Not available. 

Sources: USITC staff estimates. 
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TabBe C-6 
Beet pulp, bagasse, and waste of sugar manufacture: Japanese Imports, by primary sources, 1981-90 

Source 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Quantity (Metric tons) 

United States ........ 381,620 409,370 400,913 448,634 446,535 468,395 510,968 373,746 417,217 452,912 
China .............. 15,409 15,783 39,443 74,203 105,595 149,496 128,719 128,888 161,958 146,566 
Chile ............... 51,043 15,772 51,277 82,460 62,870 101,632 78,451 127,927 . 116,677 72,526 
Canada ............ 1,569 6,413 14,641 10,158 4,852 7,873 8,868 9,269 10,852 14,622 
Other ..•............ 22,351 25,086 46,920 30,561 39,913 13,901 11,988 12,743 10,747 12,173 

Total ......... :. 471,992 472,424 553,194 646,016 659,765 741,297 738,994 652,573 717,451 698,799 

Value (1,000 dollars) 

United States ........ 76,338 68,876 71,593 87,088 78,310 79,093 91,895 60,-118 72,751 78,814 
China .............. 2,708 2,547 6,949 13,570 16,753 23,058. 19,677 19,450 27,807 22,518 
Chile ............... 9,424 2,883 9,337 15,546 8,630 14,327 12,738 21,916 21,302 13,092 
Canada ............ 300 1,087 2,393 1,729 799 1,140 1,382 1,570 1,933 2,589 
Other .............. 4,690 4,199 8,307 5,197 6,447 2,470 2,031 1,917 2,054 2,382 

Total ........... 93,460 79,592 98,579 1f3.130 110,939 120,088 127,723 104,971 125,847 119,395 

Unit Value (per metric ton) 

United States ........ $200 $168 $179 $194 $175 $169 $180 . $161 $174 $174 
China •............. 176 161 176 183 159 154 153. 151 172 154 
Chile ................... 185 183 182 189 137 141 162 171 183 181 
Canada· ...........• 191 169 163 170 165 145 156 169 178 177 
Other .•......••.•.. . 210 167 177 170 162 178' 169 150 191 .196 

Average ........ 198 168 178 191 168 162 -173 161 175 171 

Source: Japan Ministry of Finance. 
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' - Table C-7 0 

Cereal straw and husks: 1 Japanese Imports, by primary sources, 1981-90 

Source 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

Quantity (Metric tons) 

South Korea ......... 4,216 4,264 3,995 6,426 12,084 12,745 26,490 45,998 76,383 41,330 
North Korea ......... 68 29 60 30 48 0 1,920 4,905 21,636 11,830 
Taiwan ............. 63,013 44,574 81,029 99,210 69,556 97,266 83,609 109,180 85,148 104,300 
Australia ....•....... 16 10 37 18 143 174 2,239 13,116 26,135 31,648 
Other .............. 6,794 4,345 4,224 4,384 4,790 3,525 5,152 11,642 17,840 16,481 

Total .............. 74,107 53,222 89,345 110,068 86,621 113,710 119,410 184,841 227, 142 205,589 
- . 

Value (1,000 dollars) 

South Korea .•....... .. 751 688 596 987 1,753 2,005 4,569 9,987 17;788 10;280 
· North Korea .. : ...... 23 ·8 15 7 ·- 11 0 235 699 3,233 i,986 
Taiwan ......... : . .. 11,290 6;457 11,133 14,186 9,438 13,844 13,776 21,901 18,847 22,477 
Australia ............ 5 - 3 9 4 24 22 390 2,791 6,558 7,728 
Other .............. ·. 2,580 1,310 1,022 993 . 928 . 710 1,149 2,687 4,636 3,344 

Total .· .......... 14,649 8,466 12,775 16,177 12,154 16,581 20,119 38,065 51,062 45,815 

Unit Value (per metric tonf 

South Korea ......... .· $178 $161 $149 $154 $145 $157 $172 $217 $233 $249 
North Korea ......... 338 276 250 233 229 (2) 122 143 149 168 
Taiwan ............. 179 145 137 143 136 142 165 201 221 216 
Australia ............ 313 . 300 243 222 168 126 174 213 251 244 
Other .............. 380 301 2~2 227 194 201 223 231 260 203 

Average ........ 198 159 143· 147 140 146 168 206 225 223 
1 According to trade sources, imports from Taiwan and Korea primarily consist of rice straw while product imported from Australia is primarily oat husks. 
2 Not applicable. 

Source: Japan Ministry of Finance. 



Table C-8 
Japan: Prices of feed paid by farmers (In yen) 

Compound feed 

Wheat Rice Barley Dairy Beef 
Year bran bran bran Broiler· Layer Hog. cow cattle 

1982 ............ 1,398 
30/c~ 
1,0 1 .1,307 1,675 1,519 

20kj, 
1,5 1,374 1,364 

1983 ............ 1,415 1,066 1,323 1,701 1,566 1,561 1,406 1,384 
1984 .· .... ' ... ,·,. 1,385 1,093 1,305 1,714 1,582 1,575 1,407 1,394 

30 le« bulk 1 ton 
1985 ............ 1,300 1,0 1 1,312 70,000 62,460 61,840 59,700 57,850 
1986 ............ 1,037 904 1,159 57,360 50,890 50,660 49,600 47, 120 
1987 ............ 877 792 1,064 53,680 47,430 47,320 46,880 44,530 
1988 ............ 847 741 1,018 54,380 48,750 48,010 47,730 44,720 
1989 ............ 902 757 1,04a 58,980 53,340 51,720 52,040 48,960 
19901 ........... 945 770 1,060 59,957 55,018 53,182 53,567 50,690 

1 Estimated by USITC staff. 
Source: MAFF. 
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This appendix contains the equations which comprise the model. The Canadian and U.S. 
markets will be described first, and then their links to the world market will be specified. 

Canadian Transportation Subsidies 

In Canada, transportation subsidies provided under the Western Grain Transportation Act 
affect the production, and ultimately, the exports of Canadian alfalfa indirectly by altering 
transportation costs. The transportation subsidy lowers the rail rate to the users of rail 
transportation shipping to a western port. The consumption of transportation services is jointly 
determined by the volume of exports, since all alfalfa transported by rail is exported. Demand for 
transportation services must then equal the quantity of alfalfa shipped for export by volume: 

DAr= ESCAN (1) 

where DAT is the demand for transportation services by alfalfa producers, and ESCAN is Canadian 
expprts of alfalfa. The supply of transportation services is assumed to be infinitely elastic, since 
the amount of transportation supplied for transporting alfalfa is considered to be small in the total 
transportation market. This assumption implies: 

PSr=ESro 
(2) 

where PST is the supply price of transpartation. services. As usual, a subsi~y drives a wedge 
between the demand price and the supply price: 

PS1 = PDr (l + S) (3) 

where S is the subsidy rate applied to transportation. Of course, equilibrium in the market for 
transportation services requires that the quantity of transportation services demanded equal the 
quantity supplied (ST): 

DAr= Sr (4) 

Linking the Transportation Subsidy to the Production of Alfalfa 

In order to link the transportation subsidy to the production of alfalfa, define the good called 
alfalfa to be "alfalfa for export", that is, in order to be ready for export, alfalfa requires processed 
alfalfa and transportation services. In effect, this treatment means transportation services are used 
jointly with processed alfalfa to produce "alfalfa for export". Demand for transportation services 
must then equal the amount of alfalfa exports by volume. Processed ~falfa, referred to as 
value-added (VA), is assumed to have a constant elasticity of supply curve siven by: · 

(6) 

where VAOcAN is the initial supply of processed alfalfa, PS is the value-added price, and e is the 
price elasticity of domestic supply. Therefore, the f.o.b export price of alfalfa must equal the 
producer price plus the price of transportation: 

PFoB =PS + PDr (7) 

where Pros is f.o.b. export price, equal to the world price. This treatment highlights the role of 
jointness in the consumption of tran~portation services. 

Domestic Production and Consumption 

Within each country, domestic demand and supply are described by constant elasticity. 
functions. Production for Canada has already been described. For the United States, the domestic 
supply curve for alfalfa takes the following fortn: 

-



Xus = XOus (PSus )f US (8) 

where Xus is production of alfalfa in the United States, XOus is initial production in the United 
St,ates, i:>Sus i~. the supply price, .~d evs is, the. price elastic~ty of domestic supply. Similarly, 
d~mand is modelled by cons~t elasticity. functions: , . . . 

(9) 

· where D1r. is domestic consumption in country k, DOi. is initial consumption in country k, PDk is the 
demand ·or consumption price of alfalfa:, and T\1<' .is the' uncompensated own-price elasticity of 
domestic demand. For both countries, the consumption price must equal the world price: 

(10) 

. " 
.. 

" 
PSus= PW 

and ., 
;, 

·pF~B =PW 
... (12). 

Each country's supply of alfal.fa to the rest of $e.,world is just the residual of domestic 
pr<:><fuction over domestic col)sumption: · 

ESk =Xk-Dk 

where ES1c. is excess supply (export supply) from coun.~ k. 

Equilibrium in the World Market . 

(11) 

In 'this model, there are five regions of the world: Can;ida, the United States, Rest-of-World 
Exporters, Japan, and Rest-of-World Importers. Canada, the United States, and Rest-of-Wcirld 
Exporters .sell alfalfa to Japan anq the Rest~of-World Importers. Equilibrium in the world market 
is achieved when total demand by Japan and the Rest-of-World Importers equals total excess 
supply, excess supply from Canada, the United State~ •. and the Rest-of-the-World Exporters. This 
equilibrium condition detennines' the world price: · · 

. . 

DY}p + D/}'/ + JA~~EX +DROW! = ES us .+ EScAN = ESRoWEK (12) 

.... 

where is Di{~ demand for alfalfa by Japan from the U11ited States, Djff is )apanese demand for 

·alfalfa from .. Canada, IY}fpwEX is.,dem~d for alfalfa' by Japan from the Rest-of-World Exporte~. 
DRow1 is demand for'alfalfa by ·countries other ilian Japan, an'ci.ESRo;.,Ex is 'the supply of alfalfa 
from the·Rest-of-the-World exporters. Each'ifuporting regin posses· a demanq function for ~lfalfa, 
which is·idunction of the·world price, PW; · · 

(13) 

(14) 

_Df!OWEX _ DnflOWEJ( (PW). ..flro~ 
JM' - '1AP 

(15) 
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Dnol'iEX :;: DOfloWEX (PWt (16) 

where~ is the Japanese import demam,l elasticity from all sources, and 'Y is the elasticity of demand 
for alfalfa by the Rest-of-the-World Importers. The supply behavior of the Rest-of-thc-Wotld 
exporters is characterized by a constant elasticity function: 

. ESROWEX = ESOROWEX (PW) 
(17) 

where ES~owEX is the initial supply of exports from the ~est-of-the-World exporters, and pis the 
supply elasticity. · 

Allocation of Supply Across Countries , 
To address the issue of allocation of supply between. imporµng regions, the following 

additional structure is included in the me><lel. As noted before, each country's export suppJr is the 
excess of domestic production over consumption. It is difficlilt to be precise about the exact 
allocation of export supply across countries because this issue is likely to be detennAncd by 
non-economic factors. The allocation of each exporJing region's supply of exports .among 
importing countries is indetenninate wjthout more inf,ormation, since the market estabJishes a 
common world price for the homogeneous goOd alfalfa. A given importer, faced with the same 
price from three suppliers, may choose to purchase from only one or any combination of the three 
suppliers, based on other considerations such .as reliabiJity of supply and the proximity of the 
supplier. · . 

In this model, the supply of exJ,ori$ from each exporting· region must equal· the supply of 
exports to Japan plus the supply of exports to the Rest-of-the-World Importers .. Specifically: 

ES = ESJAP + ESfWWI us us . . us (18) 

ES = ES'AP + ESROW/ 
C.AN CAN CAN 

(19) 

Es· - ES'AP + Esnow1 ROWEX - R.OWHX ROWEX (2,0) 

where ES',f/ is the sup~ly of ex~rts from the. United States- to Japan, ESi~wi . is the supply of 

exports from the Un.iled.States to the Rest-of-the-}Vorld Importers, ES~~ i_s the supply of e_xports 

from Canada to Japan, ES'/JJ' is the supply ()f exports from Canada to the Rest-of-the-World 

lmporters, ES~11'wEX is the supply of exports from the Rest-of•the-World Exporters to Japan, and 

ES:8~h is the supply of exports_ from the Rest:of-the-World Exporters to the Rest-of-the-World 

Imp0rters. In order to determine allocation, O~e model .assu·mes that ES~~wi, the supply of ~xpmts 
. . I . . 

from the United States tQ the Rest•of-the"World Importers, and ES~8:th remain constant aft~r the 
transportation subsidy .is removed. This assumption allows for. ~alculation of the, max,imum 
increase in United States exports to Japan after the subsidy is removed, and thus, generates upper 
bound estimates .. Finally, in order to close the model, demand by Japan from the United States, 
Canada, and the Rest-of-the-World Exporters must equal the supply from each of these sources: 

us + DC.AN + [JROWEX .. = ESJAP + ESIAP . + ES JAi' . (21) 
DJtJ' . JAP JAP . . US · CAN ROWE.IC 

Equation (21) detennines. ES~, since· fixing ES~~wi ;md es:g:h detennines ES',ff and 

ES~'<fwEX from equations (18) and (20) resPectively.' Note that when equations (12) and (21) are 



satisfied, then the demand by the Rest-of-the-World Importers will automatically equal the supply 
from the Rest-of-the-World Exporters to the Rest-of-the World Importers. 

As written here, the model is a system of simultaneous equations in an equal number of 
endogenous variables. Using initial data, the model is benchmarked so as to reproduce the initial 
values for all the endogenous variables. That is, the solution for all the equations will match the 
observed values for all endogenous variables exactly. To perform an experiment, a parameter is 
altered and the system of equations is solved again, producing a new set of values for all the 
endogenous variables. The results from this new solution can then be compared to the initial 
values to detennine the effect of the change in the parameter (policy change) on all endogenous 
variables. 

Parameter Requirements: 
I. Elasticity Values . 

1. Uncompensated own-price elasticity of domestic demand for alfalfa in both United States 
and Canada: (11k) 

2. Price elasticity of domestic supply for alfalfa in both the United States and Canada: (ek) 

3. Japanese Import Demand elasticity: (~). 

4. Import Demand elasticity for Rest-of-World Importers: (y). 

5. Export Supply elasticity from Rest-of-World Exporters: (p ). 

6. Supply elasticity of transportation services in Canada: (T)T) 

II. Transportation Subsidy Parameters 

1. Ad-Valorem subsidy rate applied to the consumption of Canadian transportation services: 
(S). 

2. Expenditures by alfalfa producers on transportation. 

3. Total Railroad subsidy payments. 

III. Initial Data 

Initial data, shown in table A-9, is required for the following variables: 

1. Initial US dollar value of domestic production in the United States and Canada: (XOk) 

2. Initial US dollar value of domestic consumption in the United States and Canada: (DOJ 

3. Initial total excess supply from both the U.S and Canada: (EXSOJ. 
Note that EXS~ = x~ -DO .. 

4. Initial exports from region k to Japan: (ES~Al) 

5. Initial exports from region k to Rest-of-World Importers: (ESZ0 w1
) 

Note that ESf0w1 = EXS~ - ESf·P 

6. Initial exports from the Rest-of-World Exporters to Rest-of-World Importers: (ES~gWEx ) 

D-5 
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Bryan Davidson prepared a written submission on behalf of the Canadian Dehydrators 
Association (CDA). The CDA maintains that the U.S. alfalfa industry is not injured by Canadian 
alfalfa industry. The CDA also states that the reason for Canada's success in the Pacific Rim 
market for alfalfa products iS because Canada supplies this market (especially the Japanese) with 
the type of product that is. in demand there (dehydrated alfalfa pellets). The CDA further credits 
Canadian shipping methods with increasing the demand for Canadian alfalfa products. According 
to the CDA, the U.S. dehydrated alfalfa pellet industry is suffering because of the high cost of land 
and energy, and a chronic shortage of water. The U.S. also uses different methods of 
transportation, which are not price-competitive with those used by the Canadians. 

Dehydrated pellets are popular in Japan because of the high level of carotenoids and their rich 
green color. U.S. production of dehydrated pellets declined rapidly in the late 1970s because of a 
dramatic increase in energy costs, a severe water shortage, and the high cost of land. 
Consequently, the U.S. industry switched over to producing sun-cured pellets, and the production 
of dehydrated pellets moved north into Canada, where cheap, local market-priced natural gas is 
available. At the same time, the Japanese demand for dehydrated pellets increased, and Canadian 
exports of pellets increased. Most of the U.S. pellet production is located in the Midwest, too far 
away from the Asian market to be competitive with the Canadians. 

While the U.S. still dominates the Pacific Rim market for alfalfa cubes and baled hay, the 
Canadian have been able to make some inroads into these areas. The CDA attributes this recent 
success to their method of bulk shipping, their recognition of the changing need of the Japanese, 
and their process of front-end drying (whi(:h reduces spoilage). Although Canadian exports of 
cubes and hay increased in 1988 and 1989, they have decreased in 1990 and the first part of 1991. 

The U.S. alfalfa industry relies almost exclusively on containers for shipping. This is in 
contrast to the Canadians who do most of their transportation in bulk. According to the CDA, 
shipping in bulk has the advantages of direct access to the alfalfa-consuming areas in Japan and 
low transportation costs, both on ocean and on land. Since the U.S. industry ships its products in 
containers, it can only ship to the main ports. Since most of the Japanese alfalfa consumers have 
moved away from the main ports, the U.S. must then transship its products across land. The 
Canadians, on the other hand, can ship directly to the more remote areas of Japan, thus lowering 
the transportation costs. Also, since most of the Japanese market for alfalfa products is in the 
livestock feed sector, the Japanese prefer to buy their products in bulk. 

The CDA claims that the Canadian alfalfa industry does not benefit from Western Grain 
Transportation Act (WGTA) benefits, and that the U.S. alfalfa industry is not injured by the 
WGTA. Since the WGTA pnsures that the railroads receive adequate compensation to cover costs, 
and since most of CanacJa's pellet production occurs in the western part of Canada, the CDA 
asserts that the alfalfa export industry is not affected by the WGTA. The CDA cites the new plant 
opening in Ontario as an example supporting this claim. This new plant is the only instance of 
growth in the Canadian alfalfa industry in recent years, and because of its location it will not be 
eligible for WGTA benefits. The CDA further states that the U.S. industry is not injured by the 
WGTA because they abandoned the dehydrated pellet market. The CDA goes on to claim that 
U.S. alfalfa producers benefit because of a number of U.S. Government programs. The CDA cites 
the U.S. irrigation subsidies, the Export Enhancement Program, the regulatory and taxation policy 
advantages that railroads in the U.S. have over their Canadian counterparts, and the low price of 
fuel in the United States as advantages that the U.S. alfalfa industry has over the Canadian. 

Anne Chadwick prepared a written submission on behalf of the National Hay Association 
(NHA). The NHA claims that the WGTA saves Canadian alfalfa exporters over $20 ~r metric ton 
in transportation across Canada to western ports. The NHA also states that 99 percent of Canadian 
alfalfa exports are subsidized. The NHA further asserts that the U.S. alfalfa industry receives no 
direct government assistance. The NHA feels that the Canadian, government-subsidized, alfalfa 
products are forcing the U.S. alfalfa exporters out of the Pacific Rim. When the U.S. share of 
Japan's alfalfa pellet market slipped from 49 percent in 1982 to under 1 percent in 1990, Canada 
made up the difference. Sales of alfalfa cubes also fell, while Canadian sales of these products 
increased. The NHA claims that the Pacific Rim market is large enough to accommodate both 
countries, but that the Canadians' predatory policies have driven down prices to the detriment of 
U.S. suppliers and to the benefit of Asian buyers. 

Frank G. Lamb prepared a written submission on behalf of the Eastern Oregon Farming 
Company. The Eastern O,egon Farming Company was an alfalfa pellet producing and exporting 



operation from 1977 until 1990. The Company accounted for approximately 6 percent of Japan's 
total alfalfa pellet purchases between 1979 and 1984. The Company claims that it had to quit 
producing pellets, however, because its Japanese market was taken away and the domestic market 
is too small to sustain such an operation. The Company blames the enactment of the WGTA for 
the problems it has faced in the pellet industry. The Company states that had it not been for the 
WGTA, it would still be major exporter of alfalfa pellets to the Orient. 

The American Farm Bureau Federation submitted a statement claiming that the best prices 
U.S. hay producers can get are detennined by the subsidies that foreign governments provide their 
country's hay and hay products. The WGTA has led to a price reduction for Canadian alfalfa 
products in foreign markets of over $20 per metric ton. Farm Bureau believes that without the 
WGTA subsidies, Canadian alfalfa would not have been able to take over important U.S. markets 
overseas (i.e., Japan). 

Lon G. Wadekamper prepared a written submission on behalf of Western Alfalfa, Inc. Western 
Alfalfa states that the WGTA has caused the U.S. export market for alfalfa products to disappear. 
Western Alfalfa could not compete with the $20 per metric ton rail subsidy that the WGTA 
provided to the Canadian competitors. Western Alfalfa has lost some of their share of the Asian 
market to the Canadians. Western Alfalfa claims that if it were not for the government subsidies 
being given to the Canadian producers, their product would be competitive overseas . 

.. -.. -
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