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The Oregon Fiber-flax Industry
With Particular Reference to Marketing
INTRODUCTION
This report on the fiber-flax industry in Oregon is one of several reports
on Pacific Northwest industries published by Oregon State College during
the past few years. Particular emphasis is placed on the methods of mar
keting fiber flax. Special attention is given to the marketing agreement,
paying growers, financing, assuming risks, assembling, storing, processing,
grading, transporting, and selling to the spinning mill or manufacturing
plant. The discussion of the final marketing processes involving the manu
facture of flax products and the sale of these products to consumers is kept
to a minimum. Although the marketing of manufactured flax products is of
utmost significance to the Oregon flax interests, the subject is too broad to
be covered in this report.

Attention is given to the several supply-demand factors that influence
fiber-flax prices in Oregon. An attempt is made to analyze each of the sev
eral market forces and to indicate their relative importance in determining
the prices to flax growers and processing plants. Considerable emphasis is
given the problem of costs, as it is of the greatest importance to the Oregon
flax industry.

Other publications have appeared in recent years dealing with various
phases of the flax industry. Little material has been published, however,
relative to the actual marketing functions that are performed before the flax
fiber becomes available for manufacture.
Fiber flax is a hardy plant. It can be planted early in the spring, prefer

ably before May 1. The flax is harvested when it is about two-thirds ripe,
usually in July, either by hand or machine pulling. The bundles of flax are
cured in the field and then hauled to the processing plant where the fiber is
removed from the straw.
Several processes take place in the processing plant to extract the fiber
from the straw. The first process is deseeding, in which the seed is removed
from the straw. This is accomplished either by passing the heads of the flax
straw between rollers, or by a machine that strips the seed from the straw
by means of a combing action. The second process is retting. Retting
means rotting, and is performed in large tanks. The bundles of flax are
stacked upright in the tanks and covered with water for 6 to 8 days. The
temperature of the water is maintained at about 90° Fahrenheit. Bacterial
7
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action dissolves the thin-walled tissues surrounding the fiber and certain
gums that bind the fiber to the woody portions of the stem. After being
retted, the bundles of flax are placed upright in large open fields to dry.
Drying shrinks the bundles and they have to be rebound by hand or by
machine. The dried, retted straw is then scutched, that is, it is passed
through a long cylindrical machine in which the straw is broken and the
fiber is separated from the woody portions of the stem by means of a flailing
process.

Hanks of scutched fiber come from the scutcher and the byproduct,
scutched tow, is dropped into a bin below the scutcher. The scutched tow
is composed of short flax fibers and considerable woody straw material.
The scutched fiber is delivered to the hacklers, who pass the ends of the
hanks of fiber through wooden or wire combs to remove all short tangled
fibers and to straighten and separate the long fibers. The hackled fiber is
graded according to lengths, bundled, and packed into large bales for ship
ment to the flax-spinning mills or textile mills for manufacture into linen
fabrics, shoe threads, twines, fish nets, et cetera.
RELATIVE IMPORTANCE OF THE FIBER-FLAX AND
SEED-FLAX INDUSTRIES
Flax fiber was one of the most important clothing fibers available to
man through the period of pilgrimage from the Old World to the New
World and even up until the beginning of the first World War. Several
European countries are still dependent on flax production and manufacture
to clothe some of their inhabitants. Flax fiber lost much of its prominence
as a clothing fiber following the invention of the cotton gin in 1793. The
processing of cotton became much less expensive and cotton immediately
forged ahead of all fibers for use in the manufacture of textiles.
There are two kinds of flaxfiber flax, from which linen and other spun
flax products are made, and seed flax, from which linseed oil and linseed
meal are produced. The variety of seed used for fiber flax is not the same
as that used for seed-flax production. Furthermore, fiber flax is sown more
thickly than is seed flax, since the emphasis is on obtaining a fine, long fiber.
Seed flax produces a coarse fiber, not spinnable, as a byproduct. Fiber flax
produces flaxseed as a byproduct. A discussion of the competitive import
ance and relationships of these products follows.
A study of the fiber-flax and seed-flax industries indicates that the byproducts resulting from either type of flax production have only a minor

THE OREGON FIBER-FLAX INDUSTRY

9

effect on the supply or demand of either flaxseed or flax fiber. The amount
of flaxseed produced as a byproduct of the fiber-flax industry in the United
States has only a remote effect on the total production, consumption, and
price of flaxseed in this country. This condition is illustrated by comparing
recent United States acreage and production figures for fiber flax and seed
flax. There were approximately 7,500 acres of flax grown nationally for
fiber purposes in 1940 as compared to some 3,168,000 acres (14) devoted to
seed-flax production.

Oregon fiber flax produces approximately 9 bushels of seed per acre.
If the same yield per acre were applied nationally the total United States
production of fiber-flax seed for 1940 would approximate 72,000 bushels.
Flax sown thinner for flaxseed averaged about 9.7 bushels of seed per acre
for the United States in 1940, or a total national production of about 30
million bushels. Another 10 to 15 million bushels of flaxseed were imported.
Fiber flax yields less seed per acre than does seed flax and the fiber-flax seed

yields less oil per pound and the drying properties are not comparable.
Linseed oil is an indispensable ingredient of many paints and varnishes
and is essential in the making of linoleum, oilcloth, patent leather, printer's
ink, and other products. It is estimated that 98 per cent of the linseed oil is
used by these industries. (14) Linseed meal is used as a feed for live
stock.

The flax straw obtained from the 3 million acres of seed flax has very
little influence on the production, consumption, and price of flax fiber in the

United States. A probable exception is the fiber obtained from seed-flax
straw that may compete with tow, a byproduct of fiber flax, in the demands
of the upholstery trade. The coarse, ripe straw of the seed-flax varieties,
as usually grown, does not yield a fiber suitable for spinning. Recent indus
trial developments in the United States, however, have made seed flax an

important dual crop to many farmers. A few farmers growing seed flax
are now realizing additional revenue from the coarse, seed-flax straw.

The

straw is used for the manufacture of cigarette paper and for upholstery
purposes. Farmers who can sell their flax straw in these channels have
often realized approximately a dollar per acre for the byproduct. Formerly
these same farmers were spending time and money getting rid of the waste
product.

Cigarette paper manufacturing became one of America's prominent
industries during the last decade. The United States has been importing
most of its cigarette paper from France, where it was made from linen rags
collected from Russia, Poland, and the Balkan States.
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The 7,500 acres of fiber flax grown in 1940 may appear inconsequential

when compared to the 3,168,000 acres of seed flax, but comparable crop
value figures lessen the difference. Seed flax returned an average of ap
proximately $17 per acre in 1940 compared to an average return of $65 per
acre to Oregon fiber-flax producers. The acreage of seed flax in Oregon
accounts for approximately two-tenths of 1 per cent of the total national
production. Fiber-flax production is another story.

THE FIBER-FLAX INDUSTRY IN OREGON

Little is known of the production of flax in the Willamette Valley
About that time samples of Oregon flax began to appear at
various public fairs and expositions, and one of these exhibits won the
bronze medal and certificate of merit for its superior quality at the Phila
delphia Exposition. Records show, however, that the production of fiber
flax in Oregon was carried on near Tualatin by Mrs. John Kirkwood in
before 1876.

(15) No doubt other Oregon pioneers were also making use of the
flax plant in that period.
The first flax-spinning mill in Oregon was operating at Albany by 1876.
This mill manufactured 5,000 pounds of linen twines and thread per month,
1844.

according to a recent historical study by the Works Progress Administra
tion. (15) The flax for the Albany plant was grown in Linn County by
tenant farmers who paid the owner two-thirds of the crop as a land rental.
The Linn County enterprise stimulated the interest of several civic groups
that began to consider the possibilities of developing a flax industry in
Oregon.

The United States Department of Agriculture became interested in
the revival of fiber-flax growing and in Farmers' Bulletin 27, published in
1895, suggested western Oregon and Washington as especially suitable
areas. This suggestion was repeated in an article in the Yearbook of the
Department of Agriculture for 1897. The Oregon Agricultural Experiment
Station published its first bulletin on flax in 1897 (Bulletin 43 by H. T.
French).
Foreign flax interests, principally Belgian and Irish, became interested
in the Oregon flax possibilities and subsequently sent flax experts to Oregon
to investigate. Their interest did not proceed beyond this point. Local
farmers showed little interest in the crop because of the tedious and costly
hand labor required to harvest it.
The flax movement was gaining momentum slowly. Private capital
because of lack of experience with the industry could not be induced to in
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vest in flax processing plants, but the state entered the field in 1915. An
appropriation of $50,000 was received from the legislature for the con
struction of a processing plant at the state penitentiary. Governor James
Withycombe was interested in this crop and fostered the construction of this
plan to utilize more fully the agricultural resources of the state. This plant
became known as the State Flax Industry. The legislators intended that this
venture should have a three-fold purpose : first, the plant was to provide
retting, scutching, and marketing facilities for flax growers ; second, it was
to furnish labor for the inmates of the institution ; and third, the state was
to act as a leader in the development of the Oregon flax industry. Additional
emphasis to this movement came with the establishment of a cooperative
flax processing plant at Turner, Oregon, in 1923. This plant operated for
one year only.
The penitentiary plant required additional appropriations and even loans
to keep it in operation until 1923. Since that time it has been self-support

The importation of a mechanical flax puller from Canada in 1923
eliminated hand pulling as a means of harvest, a task performed on private
farms with the aid of convict labor prior to that date. Such assistance was
necessary to induce Oregon farmers to grow the crop. The penitentiary
processing plant was remodeled in 1927. Regular scutching turbines f rom
Belgium were installed to replace the hand-operated scutching wheels.
These developments made available a greater supply of flax fiber ; conse
quently two spinning mills were constructed at Salem by private interests.
The first mill was established in 1925 ; another in 1926. Both mills were in
ing.

operation in 1942.

Just as the State Flax Industry was becoming established, Congress
passed the Hawes-Cooper Act of 1929. This law permitted any state to
prohibit the sale or transportation within the state of prison-made products
produced in other states. This law became effective in 1934. Many of the
states took advantage of this law to exclude prison-made goods, but only
one customer was lost by the Oregon penitentiary flax plant. It became
apparent, however, that the Oregon flax industry was in danger of disinte
gration. This was particularly true if other barriers were to be instituted
against prison-made goods and if private processing plants were not made
available to Oregon flax growers.
Another limiting factor in the expansion of Oregon flax production was
the fact that the maximum capacity of the state-owned processing plant was
approximately 3,000 acres of flax yearly. In view of these facts Governor
Charles A. Martin appointed a flax committee in 1935 to study the needs of

12
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the flax industry and to submit a program to aid in the future expansion of
the industry. The governor's committee found that large sources of private
capital could not be induced to invest in the flax-processing enterprise. It
appeared that adequate facilities could be made available only by growers
investing cooperatively in the processing plants. This could not be accom
plished without government assistance.
The governor's flax committee suggested that the state sponsor a project

in cooperation with the Works Progress Administration to establish three
cooperative processing plants in the Willamette Valley. Through financial
assistance granted by the Works Progress Administration, processing plants
were built in 1936 at Springfield, Canby, and Mount Angel. These plants
were deeded to the state and are now leased to the cooperatives by the state
at a maximum rental of $1 a year. This is a form of state subsidy to the
industry. Two new cooperatives have been located at St. Paul and Harris
burg. These plants were constructed by cooperative growers organizations
in 1941 and are now processing part of the 1941 flax crop. At least two
more cooperatives and three private processing plants are expected to be in
operation in time to process the 1942 crop, and considerable promotional
work is being done by certain groups to induce flax growers in several other
communities to organize cooperative processing plants. Six fiber-flax
processing plants and two flax-spinning mills were operating in Oregon in
October 1941. Information relative to the number of flax growers and
acreage grown may be obtained by ref erring to Table 2, pages 23-24.
THE STATE FLAX INDUSTRY*

The present flax plant at the penitentiary has an annual capacity of
approximately 5,000 tons of pulled flax. This represents slightly more than
3,000 acres of fiber flax. The processing plant pays a nominal wage to each
prison inmate based on the tonnage of flax straw handled by each individual.
Approximately 175 inmates are employed in the plant. The plant is ex
pected to finance all expenses from products sold. The salaries of the flaxplant guards are considered as expenses of the plant. The administration

of the State Flax Industry is in the hands of the State Board of Control.
The Oregon Flax and Linen Board was created by the Legislature in
1935. The members of the Flax and Linen Board are appointed by the
governor for indefinite periods. The members receive expenses only. The
* The term, State Flax Industry, refers to the processing plant owned and operated
by the State of Oregon at the State prison.
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Flax and Linen Board has the duty of coordinating efforts for the promotion

of the flax and linen industries in Oregon. The powers of this Board are
advisory only.
THE COOPERATIVE FLAX PLANTS

The three cooperatives at Mount Angel, Canby, and Springfield lease
the buildings and site for a nominal sum of $1 a year from the state through
the State Flax and Linen Board. The leases provide that the state shall
have no control over the cooperatives unless the plants are operated below
50 per cent capacity for two years in succession. The leasing arrangement
also prevents the cooperative associations from subletting the buildings with
out the consent of the Board. The other two cooperatives at St. Paul and

Harrisburg are in no way connected with the state, except through their
marketing arrangements. This will be discussed later.
ORGANIZATION OF THE COOPERATIVES

The cooperatives are organized as "Non-Profit Cooperative Associa
tions" under the Oregon Corporation Law of 1915, as amended. The arti
cles of incorporation and the bylaws are somewhat similar for all five asso
ciations. The associations issue common and preferred stock for capital
purposes. A summary of the capital stock authorized by each of the asso
ciations, its par value, and its requirements as to ownership, is shown in
Table 12, page 58. Common stock is limited to grower-members and carries
the privilege of one vote per member regardless of the amount owned. Each

member must own common stock and sign the marketing agreement in
order to produce and sell flax to the association. Preferred stock is sold to
the public but the owners thereof have no voting privileges.
Some associations provide in their bylaws that each member of the board
of directors must grow flax each year in order to hold office. This was
specified to keep the organization strictly a growers' association. The same
provision applies to grower-members, although the time limit is usually
extended to two years.
PLANT CAPACITY OF THE COOPERATIVES

The capacity of the individual cooperative flax plants varies, but is
based primarily on retting capacity and weather conditions. The first three
cooperatives originally had an annual capacity of approximately 1,200 tons
of flax straw each. It was estimated that this amount would give the pro

14
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cessing plants something to do each part of the year : Retting and drying
could be done when the weather was favorable and scutching could be per
formed during the winter months. Each cooperative was equipped with six
retting tanks, 16' x 40' x 7', with a capacity of 8 to 10 tons each or about
200 tons per tank of flax straw per season. Sufficient new retting tanks have
been added at each processing plant to increase the capacity of each plant to
approximately 1,600 tons per year. The two newer cooperatives have in
stalled sufficient retting capacity to process about 2,400 tons of pulled flax
yearly. Retting takes place in April, May, June, July, August and in Sep
tember, weather conditions permitting. Retting must be performed during
the season of the year when the retted flax may be dried quickly in the open
fields, otherwise the flax will overrot and become worthless. The normal
Willamette Valley weather limits retting and drying to the months listed ;
even so, the ability to carry on such activities is uncertain during the early
spring months. A plant with a 1,200 ton capacity may be able to handle

2,000 tons in one season, if the weather conditions remain favorable ;

otherwise normal weather conditions limit the capacity to 1,200 tons.
The number of storage sheds at the five cooperatives varies. One co
operative has two storage sheds, another has four and the others have three
each. Most of the sheds are 56' x 240' x 20' in size. The equipment in each
processing plant consists of a scutching machine, deseeder, binder, boiler,
scales, retting tanks, and miscellaneous hauling, hackling, binding, and pack
ing equipment.

It is the growers' desire to keep the flax plant operating so they can
protect their investment in the concern. Some growers may grow flax dur
ing a period of adverse conditions as long as they can cover their cash costs
even though they are not receiving adequate compensation for their labor.
The closer a processing plant can operate to capacity the lower will be the
per unit costs. Whenever growers withdraw from the flax-growing busi
ness and as a consequence deliveries fall below the capacity of the plant the
per unit costs will increase. The growers maintaining their deliveries will
find that they are receiving lower unit returns, and will tend to increase
their yield or acreage in an attempt to receive a greater total return at the
lower per unit price, or will find that it is to their financial advantage to stop
production regardless of the loss in investment.
OPERATING POLICY OF THE COOPERATIVES

The number of men employed by each cooperative varies with the
amount of flax straw handled yearly, and varies considerably from season
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The average number of men employed monthly the year round
does not exceed 15 to 20 for any of the cooperatives. During the retting
and threshing season as many as 50 to 60 men are employed daily. Scutch
ing operations in the winter and spring months do not require more than an

to season.

average of 10 men daily.

The financial statements of two cooperatives reveal that the average
annual payroll for labor is approximately $10,000, varying with the amount
of pulled flax processed. Processing plants provide a small outlet for labor

in the communities in which they are located, thereby adding desirable
The average annual payrolls of processing plants increased con
siderably in 1941 as wages were increased for all employees. The min
imum wage varied from 40 to 50 cents per hour. All cooperative pro
cessing plants operate on the wage basis. Until recently one cooperative
was paying on the piece-work basis, that is, a certain sum was paid per unit
of flax straw that each man handled. Unit rates varied for the different
processes of retting, deseeding, and scutching, et cetera. This plan worked
very satisfactorily for the cooperative, but the Administrator of the Federal
Fair Labor Standards Act forced the cooperative to change its wage plan to
a minimum wage per hour. Under the piece-work plan the principal objec
tion of the Wage and Hour Division of the Department of Labor was that
there was no basis on which employees could be paid for overtime. Labor
unions strongly denounce the piece-work wage plan as they claim it works
to the detriment of the employee in favor of the employer. The employees
of the processing plants are not organized or affiliated with any union. The
working conditions of the employees, particularly in the scutching mill,
could undoubtedly be improved. When the machines are in operation the
payrolls.

dust is especially thick and disagreeable. Until 1941 the flax plants have had

a struggle to make ends meet without having additional difficulties with
labor.

The cooperatives have had very little difficulty with excessive member
ship turnovers and will have very little difficulty in maintaining their mem
bership at the prevailing high prices for fiber. The number of growermembers and acreage has increased for each cooperative since 1936. In

fact, the cooperatives contracted for more pulled flax in 1941 than they
could process in a year. The acreage and perhaps the number of growers
will have to be reduced in 1942 to prevent additional accumulation of pulled
flax in the plants, unless new processing facilities are constructed.
The initial progress of the cooperative processing plants was measur
ably hindered by the internal policies of these organizations. Perhaps the
most unfortunate handicap of the new or proposed processing plant is the

16
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inability to obtain sufficient capital for construction of a plant. The three
original cooperatives were fortunate in obtaining governmental assistance
through the medium of the Works Progress Administration. The two later
cooperative processing plants have had to rely almost entirely on capital
obtained from the sale of stock, which has not always proved adequate. The
scarcity of available capital has held back the construction of several new
cooperatives. The Reconstruction Finance Corporation has been asked for
assistance, but until recently has declined to loan money on this type of
project. It is understood that the Bank for Cooperatives is willing to loan
money to the cooperative flax plants provided they are properly organized
and have an acceptable financial policy.

Some of the cooperatives have failed to establish adequate reserves for
contingencies, working capital, replacement of buildings and machinery, and
the retirement of preferred stock. Because of this failure to set aside ade
quate reserves the cooperatives have found it difficult to borrow sufficient
working capital. Such difficulties have caused some attempts by the co
operatives to improve their internal financial structure. One cooperative has
made provisions for adequate reserves as working capital and for the retire
ment of preferred stock, and one has made provisions for the replacement of
buildings and machinery through a sinking fund, but the majority of the co

operatives are not setting aside enough to be of any consequence in their
operations. They still have to borrow from the local banks or withhold
funds due the growers in order to make the first payments on the incoming
crop and to meet current operating expenses until more flax fiber can be
processed and sold.

Complementary to the problem of maintaining adequate reserves is the
joint problem of accounting and management. A rather common opinion
among the cooperators is that the expense of maintaining proper records
will more likely decrease rather than increase the returns to growers. As a
result, management control based on adequate cost records has not always
prevailed in the industry.

Stocks of pulled straw are accumulating from one year to the next.
Flax experts agree that the principal bottleneck in the processing industry
is in retting and drying facilities. If it were possible to ret and dry all the
pulled flax before the first of the new calendar year the other processing
operations could be worked overtime to complete the processing of the flax
straw before the new crop arrives.
High processing costs are recognized as the biggest obstacle to further
expansion of the Oregon flax industry. None of the processing firms has
had available sufficient resources to engage in a scientific study of methods
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for reducing processing costs. Certain cooperatives did institute compar
atively large scale experiments that proved unsuccessful and costly. As a
result these cooperatives lost considerable money for their growers and
placed the associations at an initial disadvantage in developing a smoothly
running business. New methods of retting, experimental scutchers, and
artificial drying are examples of some of the experiments that have been
carried on. Competent research men have been experimenting with new

methods of processing with the hope of reducing costs, but the ancient
methods persist.* Those plants that have been processing according to the
established methods have continuously made the greatest progress.

SUPPLY FACTORS INFLUENCING FIBER-FLAX PRICES
WORLD PRODUCTION

The Union of Soviet Socialist Republic produces approximately 80 per
cent of the world's production of fiber flax (Table 1). The balance is pro
duced chiefly in the Baltic countries. Prior to World War II the United
States produced less than 1 per cent of the total world production. Oregon
accounts for 98 per cent of the United States production, with Washington
and Michigan supplying the balance.
The world production of flax averaged slightly more than 10 per cent as

large as the total cotton production from 1930 to 1937 (1). Some of the
European countries that promote self-sufficiency as their national policy have
subsidized the growing of flax in an attempt to make themselves independent
of the cotton producing countries.
The favorable geographical position and superior manufacturing
methods have made the Belgian flax industry famous throughout the world.

In Belgium the growers store the flax and in some cases ret the flax on
their farms before it is called in by the processing plant. Instead of being
paid strictly on the length basis, the fineness and oiliness of the fiber flax are
*"The preparation of the fiber as conducted in Egypt is illustrated by Pliny (A.D.

23-79) who says :
" 'The stalks themselves are immersed in water, warmed by the heat of the sun, and
are kept down by weights placed upon them, for nothing is lighter than flax. The mem

brane, or rind, becoming loose is a sign of their being sufficiently macerated. They are
then taken out and repeatedly turned over in the sun until perfectly dried, and afterwards
beaten by mallets on stone slabs. That which is nearest the rind is called stupa (tow),
inferior to the inner fibres, and fit only for the wick of lamps. It is combed out with
iron hooks until the rind is all removed. The inner part is of a whiter and finer quality.
Men are not ashamed to prepare it'."
Pliny. Natural History, XIX.1. Quoted from The Encyclopaedia Britannica,
Fourteenth Edition, Volume 9, p. 363.
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given greater weight in determining the price the grower receives. Foreign
flax is sold to the spinners on the basis of fineness almost entirely. The
men operating behind the scutchers are so adept at determining the fineness
and other desirable qualities of the fiber that they can readily sort the hanks
of fiber into the several grades.
Table 1. WORLD ACREAGE AND PRODUCTION OF FIBER FLAX

Production in 1,000 pounds*
Country

Acreagef

Average

Average

1939

1925-1929

1930-1934

1,228,000
7,434
656,971
130,019
57,950
25,000§
80,197
13,276
25,346

1,472,000
7,068
1,133,517
71,194
21,922

5,781,900
3,886
4,400,000
365,000
Poland
110,000
Belgium
143,000
Germany
205,000
Lithuania
21,000
Northern Ireland
62,000
The Netherlands ..
WORLD

United States
U. S. S. R.

37011

45,936
6,155
11,336

1937

1,831,000
8,864
1,256,639
84,014
52,430
76,635
69,082
9,479
32,047

1938

1,793,000
5,104
1,203,788
87,229
78,064
66,139
56,844
9,039
42,935

1939

9,730
1,388,917
130,053

64,507

39,048

* Data obtained from Agricultural Statistics, 1941, page 94, United States Depart
ment of Agriculture. All fiber production figures are apparently in pounds of scutched
fiber.

t Data obtained from Irish Textile Journal, 5 :11 :19, November 1939. World figures
exclude United States and China production.
All figures are for the State of Oregon, excluding the production of a small acre

age in Michigan and Washington. Data are for pounds of pulled straw produced.
(Scutched fiber produced is about 8 per cent of the pulled straw.)
§ Estimate.
II Two-year average.

Belgium is the most important consumer of raw fiber flax (5), after
which comes Germany. The money value of exports of fiber-flax products
from Belgium is greater than the money value of imports, whereas the total
volume in weight imported and exported is the opposite. The United King
dom, especially Northern Ireland, has always been considered by American
housewives as the linen center of the world. Ireland produces very little
of the needs of her own spinning mills. Considerable flax processed in Irish
flax mills originates in Russia and the Baltic countries. The war has re
duced Irish production of linen materials because of the inability to get the
Russian and Baltic raw material.
With the larger share of the European flax production and processing
disrupted, several of the South American countries, especially Peru and
Argentina, have developed an intensive interest in the possibilities of fiber
flax. It is estimated that the acreage in the two countries in 1940 totaled at
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least 40,000 acres, with Peru accounting for about 22,000 acres of the total.*
Peru has been a large outlet for the sale of Oregon's certified fiber-flax seed
for the past several years. Perhaps Oregon is fostering a future competitor

in the Latin American countries by supplying this seed, but from a more
practical viewpoint, those countries would obtain their seed elsewhere if the
Oregon growers refused to sell seed to them.
OREGON PRODUCTION

There are two physiographic assets found in the Willamette Valley
that are favorable to the production of a uniform, fine-quality fiber flax.
These assets are a suitable climate and fertile soils.
CLIMATE

That the Willamette Valley has a favorable climate for the production
of fiber flax was demonstrated almost 100 years ago by the early pioneers.
A cool, moist climate is essential to satisfactory production of fiber flax.
Regarding this B. B. Robinson, one of the leading fiber-flax experts in the
United States, reports :
"Without a suitable climate for the production of fiber flax it is useless to expect
to be successful even though one selects the best land and seed and follows the best prac
tices in the culture. It is doubtful whether there is another general agricultural crop that
responds so well to a favorable climate as fiber flax." (12)

The average monthly rainfall and temperature recorded at Salem,
Oregon, is shown in Figure 1 for the years 1938, 1939, and 1940. A study
of the temperature and rainfall data reveals that the Willamette Valley has
rather mild winters and springs, with the springs cool and moist. This al
lows early spring planting of the seed. The 1938 season was perhaps the
most disastrous season flax growers have experienced for the past decade.
The rainfall data for 1938 indicate that approximately the normal amount
of moisture fell during the growing season, but the daily rainfall records
will bear out the statement that a long period of drouth occurred in May and
early June. The flax crop was stunted to such a degree that a great deal of
it was hauled in as No. 3 flax, being cut instead of pulled.
Pulling, or harvesting, is done in July and early August. Fortunately,
very few rains occur during these months. The rainfall during this period
is almost negligible, as is evidenced in Figure 1. The dry weather produces
a golden color in the mature flax, resulting in a light colored fiber that is
* Data obtained from the manager of the Salem Linen Mills.

Figure 1
Rainfall at Salem, Oregon
1938-1940
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considered more favorable by spinners than the dark colored fiber. (11)
These dry summer months are also necessary for the retting and drying
processes that take place at the processing plant. There is considerable risk
involved in retting and drying during the unpredictable seasons of the year.
As a result, usually only a portion of the year's harvest is retted, while the
unretted flax has to be stored until the following spring when weather condi
tions again are favorable for retting and drying.
The moist winter months in the Willamette Valley are advantageous to
the scutching of the retted fiber flax. A certain amount of humidity is de
sired to prevent the fiber from becoming brittle and breaking into tow in the
scutching process.

A fiber-flax processing plant differs in its operations from that of a
lumber mill or an assembly line, where one process follows another day in
and day out, resulting in the completed product within the space of a few
minutes or a day. On the other hand, the several processes in the retting
and scutching plant are distinctly seasonal. Several attempts have been
made to use quick artificial means of drying the flax after retting. The cost
per unit was too great, as only a small amount of flax could be handled at
one time. Another disadvantage was that the flax straw became brittle and
it required more careful handling. A hop dryer was used at one plant in an
attempt to circumvent open-field drying. The fuel bill was excessive in
relation to the price of the product. Until a less costly artificial drying
method is perfected or mechanical processing methods are developed to re
duce the unit production cost, the Oregon fiber-flax growers and the process
ing plant operators must depend on open-field drying.
SOIL

Soil is equally as important as climate in determining the quality and
yield of the Oregon fiber flax. But the Oregon farmer does have some con
trol over this physiographic factor because he can select the soil type most
suited for fiber-flax production. Flax experts advise the selection of a
medium textured soil, such as a silt loam with good drainage and fertility, as
the most desirable soil type for flax production. Aage H. Kampp, writing

on the geography of the fiber-flax industry (5), lists the following soils
requirements for good quality and yields : (a) light clayey or mellow sandy
soil,

(b) subsoil not too dry, but well drained, and (c) pH between 6.5

and 7. According to Dr. W. L. Powers, Soil Scientist, Oregon State College,
potassium and nitrate fertilizers aid the growth of fiber flax. Potash

especially seemed to increase the yield and also the length and strength of
(10)

the fibers.
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The selection of a soil type or series adapted to fiber flax for successful
production is vital to every flax grower. The Chehalis and Willamette soil
series are especially adapted to flax culture. The hill soils such as Olympic
and Melbourne have not proved particularly adapted to fiber-flax production
inasmuch as they are shallow and low in fertility.
The State Flax Industry inaugurated the practice of sending out a rep
resentative to the individual farms to select the soils on which fiber flax is to
be grown. It is specified in the contract with the grower that only flax
grown on the selected fields will be accepted by the processing plant, thereby
giving to the plant the right to refuse all other flax. The cooperatives have
adopted this protective measure and as a result a fairly uniform quality of
flax has been maintained. The expansion of the industry, however, will
undoubtedly bring into production poorer soils that will reduce the average
yield and quality for the entire Willamette Valley.

Dr. Powers estimates that approximately 300,000 acres in the Wil
lamette Valley could be used for fiber-flax production (10). Based on a
4-year rotation, 75,000 acres would be available for planting every year.
Flax was once considered to be an excessively heavy soil depleting crop.
The crop did poorly when planted on the same ground in successive years,

but it was discovered later that it was due to disease conditions. Recom
mendations now call for rotation of the crop with grain, clover, and a cul
tivated crop.

Supplemental irrigation on flax has been under experimentation for a
number of years at the Oregon Agricultural Experiment Station. Irrigation
has given an 8-year average increase in yield of .78 ton per acre, and an esti
mated average gain in net profit of $13.22. (10)
AREA OF PRODUCTION

The production of fiber flax in Oregon is concentrated in the Willam
ette Valley and centers around the city of Salem, where two spinning mills
and the state flax plant are located. The distribution and density of the flax
acreage in the Willamette Valley (Figure 2) indicate the increased develop
ment of the industry over the 5-year period from 1936 to 1940. Clackamas,
Lane, and Marion Counties produced approximately 83 per cent of all fiber
flax produced in Oregon in 1940. The farmers in these counties have taken
the lead in production and as a result each county now has a processing
plant, as has Linn County, while Marion County has three.
TRENDS IN PRODUCTION

Oregon production has fluctuated considerably. Acreage planted seems
to conform closely to prices received. Correlation of prices to acreage indi

Table 2.

STATISTICS ON NUMBER OF GROWERS, ESTIMATED CONTRACTED ACREAGE, TOTAL ANNUAL PRODUCTION, AND AVERAGE YIELD
PER ACRE OF FIBER FLAX FOR OREGON PROCESSING PLANTS*, 1925-1940

Number of growers
Year
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
AVERAGE

State flax
plant

Coop

225

....
....
....
....
....

141

127

A

Coop
B
....
....
___

Contracted acreage
Coop
C
....
....
....
....
....
....
....

103

..._

....
....
....
....
....

52

....
....

-___

____

....

....

205
277
332
208
228
271
183

____

....

ig

153
189

62
69
89
63
123

181

81

103
101

Average number of acres per grower

....

36

RI
66

20
44

103
76
120

32

85

Total
225
141
127

205
277
332
208
103
52

228
271
333

State flax
plant

Coop

A

Coop
B

Coop
C

Total

Acres

Acres

Acres

Acres

Acres

2,100
1,644
2,100
2,782
3,462
3,811
1,793
713
461
1,904

...._

2,100
1,644
2,100
2,782
3,462
3,811
1,793
713
461
1,904
1,910

1,9101-

476

2,044
2,916

478
586
862
586
1,417

194
390
575
470
1,425

1,141
786
1,390

2,466
2,670
3,905
3,886
7,148

241

1,957

786

611

893

2,672

274
293
311

1,251
1,090
1,327

10.8

9.7

19.1

543

604

10.5

11.1

Table 2.

STATISTICS ON NUMBER OF GROWERS, ESTIMATED CONTRACTED ACREAGE, TOTAL ANNUAL PRODUCTION, AND AVERAGE YIELD
PER ACRE OF FIBER FLAX FOR OREGON PROCESSING PLANTS*, 1925 -1940- (Continued)

Yield per acre

Tons produced
Year

State flax
plant

Coop

Tons

Tons

A

Coop
B

Coop
C

Tons

Tons

Total
Tons

1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

2,654
2,376
3,803
3,805
5,949

2,654
2,376
3,803
3,805
5,949

8,741
3,018
1,091
940
3,881
1,429

8,741
3,018
1,091

AVERAGE

2,644
2,725
4,266

220
677
1,248

1,166
1,033
932
1,345
1,914

3,116

905

625

1,278

371
611

Coop

Tons
126

Tons

A

Coop

B

C

Average

Tons

Tons

Tons
1.26
1.44

1.44

1.81

1.37
1.72

1.37
1.72

2.29

3,881
1,429
5,120

2.29
1.68
1.46
2.04
2.04
0.75
2.11

4,360
2,531
5,583
8,620

1.58
0.61
1.33
1.46

3,994

1.59

1.68
1.46

1.91
1.57

2.15
0.82

0.84

0.38
1.44
0.88

1.15

1.02

1.43

1.96
1.70
0.65
1.43

* Not all of the production in some years was processed by the plants that contracted it.
f Does not include 555 acres of fiber flax that was too poor to be delivered.
t Does not include 129 tons of short flax.

Coop

1.81

940
939
997
563
836
1,192

1,719
81E4

State flax
plant

1.71
1.71
1.38

2.04
2.04
0.75
2.08
1.63
0.65
1.44
1.21

1.49

THE OREGON FIBER-FLAX INDUSTRY

25

cates that the general trend is for prices paid growers and acreage to go in
the same direction. When prices go down acreage follows. This trend of
acreage following prices is common to many other agricultural products. A

decrease in acreage of fiber flax, however, does not necessarily imply a
decrease in total production (Table 2). Annual production responds to the
variations in the physiographic factors of climate and soil. Seeding, culti
vating, and harvesting practices also influence the total annual production of
fiber flax.

It appeared as though the flax industry was becoming definitely estab
lished in Oregon from 1925 to 1930. Yearly acreages continued upward
during this period as shown in Table 2. The depression era interrupted the
growth of the industry, and a decline in flax acreage resulted. The general
level of agricultural production, however, remained relatively stable (Fig
ure 3). The flax acreage follows the industrial pattern of production for
this period more closely than the general level of agricultural production.
This would be expected, since Oregon flax production is extremely sensitive
to the activity of the flax-textile industry in the United States. On the other

hand, the United States flax-textile industry has been almost entirely de
pendent on foreign imports of flax fiber. The implication is that Oregon's
production is definitely subordinate to the activities of foreign fiber-flax
production and manufacturing. This will be discussed at greater length in
the next section.
A comparison of fiber-flax acreage and industrial production indicates
that the flax acreage lags behind the industrial production trend by approxi
mately one year. For example, a peak in industrial production was reached
in 1929, but the flax acreage peak was in 1930. A sudden decline followed,
with industrial production reaching its lowest ebb in 1932, but flax acreage
continued downward until 1933. This can be partly explained by studying

the pricing policy prevailing in the industry. The prices paid growers for
flax straw and the prices received for flax fiber are shown in Table 14, pages
65-66, and Table 13, page 63 respectively. Prices for fiber are established
around the first of each calendar year, and the acreage of the coming pro
duction is determined largely by the prevailing prices. The flax-manufac
turing mills contract ahead for their supply of flax fiber. Prices, therefore,
fluctuate from year to year instead of monthly, weekly, or even hourly as
for some commodities. The flax industry tends to lag behind the upward
or downward movement of general economic conditions.

For a 16-year period an average of 241 growers has been producing
flax in the Willamette Valley annually (Table 2). The number of growers
has been increasingly above average since 1935. The average total acreage

Figure 2
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has been 2,672 acres, or 11.1 acres per grower. The acreage grown increased

by 84 per cent from 3,886 acres in 1939 to 7,148 acres in 1940with an
increase of acreage per grower to 15.
The flax mills in the United States consumed 6,250 tons of flax fiber in
1940, which was slightly more than the average. It is estimated that Oregon
produced approximately one-seventh of the total mill requirements for 1940.
Based on the average domestic demand, approximately 50,000 acres of fiber

flax would be needed to supply the nation's average annual domestic
mill requirements.

The general trend in numbers of growers, acreage, and tonnage in
Oregon is steadily upward. The limit is supposedly 75,000 acres. This is
the estimated amount of good soil in the Willamette Valley annually suitable
for fiber flax. Presupposing a future production of 75,000 acres of flax, a
corps of 6,700 growers would be required, averaging 11.2 acres per grower,
along with 56 processing plants of 2,000 tons capacity each to process the
estimated 112,500 ton crop. The estimated tonnage is based on a yield of
1.5 tons per acre. This production would supply the maximum needs of the
present flax-manufacturing mills in the United States.
ALTERNATE OPPORTUNITIES FOR GROWERS

Fiber flax may be considered one of the elite crops of the Willamette
Valley, since it requires the very best of soils for most profitable results. On

these same soilsChehalis and Willamettethe farmer has an opportunity
to grow many other profitable crops. There are many factors that affect a
farmer's choice of crops such as personal likes or dislikes, available markets,
length of time to get into production, and capital requirements, but perhaps
above all others the factor carrying the most weight with the farmer is the
anticipated net income. Fiber flax meets considerable competition from
other crops. Several of the competing crops are those in which the Wil
lamette Valley has a comparative production advantage such as hops and
berries. Consequently, the net returns for these crops are normally higher
than those obtained from other crops, including fiber flax. The introduction
of the mechanical pulling machine in 1923 can be credited with placing fiber
flax on a more even competitive status with other crops in the Willamette
Valley.

Fiber-flax production has become much more profitable than many of
the formerly competitive annual crops. This has resulted from the higher
prices received by growers since the outbreak of war in 1939. For example
the net return per acre on fiber flax has been greater during this period than
for such crops as hay, grains, peas, and vetch.
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Prior to the war boom some growers were able to produce fiber flax
for $20 per ton and still meet all costs. At this low price, however, some
growers dropped flax production to grow a more profitable crop. Growers
received very poor returns on their 1938 crop, for example, and as a result
the number of growers supplying the cooperatives dropped in 1939.
THE GOVERNMENT'S SUBSIDIZATION PROGRAM

The government subsidies were brought in to accomplish what market

prices could notto make flax growing more profitable and alluring than
other crops, thereby causing many farmers to shift to flax production. At
the request of the growers and interested members of the flax industry in
Oregon, the Federal Government was asked that some sort of assistance be

given the flax producer in addition to the tariff to stimulate and firmly
establish the production of fiber flax. As a result of these efforts, the Agri
cultural Adjustment Administration has made subsidy payments since 1936.
A payment of $5 per ton was made that year, and $7.50 per ton in 1937. No
payments were made in 1938. The request was made that in 1939 the pay
ment should be $7.50 per ton with a 1 dollar yearly reduction in payments
to be made thereafter. It was felt that this stronger stimulus was needed
at the outset to guarantee a sufficient supply of pulled straw for the process
ing plants, and as time went by, processing and production would become
firmly established and the need for a subsidy would be lessened. The pay
ments were to have been $6.50 in 1940 and $5.50 in 1941. Actually the
payments made to flax growers were $6.89 per ton in 1939, $4.76 in 1940 (4)
and $2.08 per ton in 1941. The reason for the reduction in 1941 was that
the government allots only a certain amount of money for these payments,

based on forecasts of future production.

This sum is prorated to the

growers on the basis of production. For instance, in 1941 the payment per
ton was to have been $5.50 on an estimated 9,000 tons. The government
set aside only $500,000 for these payments. The acreage in the United
States was increased to 11,400 and a total yield of approximately 24,000
tons of fiber-flax straw was obtained. Prorated, this government subsidy
allotment yielded only $2.08 per ton to the flax growers.
The subsidy payments are made on a tonnage basis, which means that
the larger the tonnage per acre, the greater the subsidy to the grower. Ironi
cally, the grower who may have an unfortunate year gets practically nothing
for his crop and a very low subsidy payment. Several persons interested in
the flax industry advocate payments on the per-acre basis.
The Federal Government in cooperation with the state has carried on
research and experimentation on fiber-flax production and processing for
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many years. The Corvallis fiber-flax processing investigations laboratory
established and maintained by the Federal Government since July 1938 is
another form of subsidy to the industry. The investigational work is being

carried on by a staff of engineers seeking ways to improve the present
methods of processing. The primary objective of these experiments is to
reduce processing costs, thereby increasing the opportunities for higher
returns to producers for growing the product. The tariff levy on raw flax
fiber and on manufactured fiber-flax products is another form of govern
mental assistance or protection.

In discussing governmental assistance to the flax industry it is well to
remember that the monies for subsidy payments are received directly from
the populace through the taxing program of the government. The incidence

of the tariff, on the other hand, may rest on the producer, manufac
turer, or consumer of the flax products, depending on the supply-demand
circumstances.
IMPORTS
DEPENDENCE OF UNITED STATES FLAX-MANUFACTURING MILLS ON SUPPLY OF FOREIGN
GROWN FLAX

Available information on flax-spinning mills shows that there was, in
1941, a total of 12 such mills, located in Massachusetts, New York, New
Jersey, Minnesota, and Oregon. In 1928 there were 18 linen mills in the
United States employing 2,530 persons. The 1927 value of their products
was $10,377,346 ; a decrease of one million from 1925. (13) In the past
15 years these mills have been using varying amounts of raw flax, consum
ing as little as 2,000 tons in 1938 and as much as 8,000 tons in 1926. (Fig
ure 4.) The average mill consumption for this period was between
five and six thousand tons. The quantities of flax fiber produced in the
United States to fill the above demand are relatively small. For instance,
the 1941 crop was the largest on record with an estimated 11,400 acres (6)
in production and an anticipated supply of about 2,000 tons of fiber. Even
though production has increased enormously in the past 3 years, the defense
and civilian needs in the United States have far outstripped the current
supply, and for many purposes substitute fibers are gradually replacing flax.
This important problem of the flax industry will be discussed in another
section of the report.
The United States domestic production is indicated in Figure 4. This
affords a 22-year comparison of the total imports of raw flax, domestic pro

duction of raw flax, and the imported flax manufactures that make up the
total flax made available to United States consumers. Imported flax manu
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facturers are by far the largest item, averaging about 70 per cent of all the
flax products purchased by the American public. Imported raw flax ac
counts for more than 27 per cent of the total consumed, while domestic pro

duction averages only 2.6 per cent as its contribution to the American
demand for flax products. It is apparent from the foregoing percentages
that the United States fiber-flax production has not occupied a very promi

nent position in supplying the demands of the American people. The
American flax industry has resorted to pressure action for governmental
The Oregon processing industry desires higher tariffs and larger sub
sidies to equalize its competitive position with that of its foreign competitors.
aid.

In this matter the Oregon growers have failed to obtain the support of the
eastern flax-manufacturing interests who have on the other hand consistently
advocated a lowering of the tariff on imported flax fiber.

In Oregon, the Salem Linen Mill, locally owned and operated, makes
use of about 300 tons of flax fiber each year, but limits production to the
coarser twines and threads. Oregon flax fiber is well suited for these pur
poses and is in great demand by the mill. This organization has imported
considerable fiber from The Netherlands and finds that it is of much the
same quality as the Oregon flax fiber, thereby permitting the mixing of
the fiber.
Figure 4
Quantities of Flax lade Available
To United States Consumers
1918-1940

IMO
62D

Pounds
Million

C=J

Domestic production of fiber flax
Imported manufactured flax products
Imports of raw flax fiber

60

50

40

30

20

10

5

03

N

-

N

"116!11,
0,

0,

t-

CO

os

0,

Os

17.

.-1

*1

2/ Preliminary
Source:

irons, Robert B. and Monachine, Robe F., 'Trends in the Consumption of Fibers in the
Milted States, 1892-1940", United Staten Department of Agriculture, April 1941.

THE OREGON FIBER-FLAX INDUSTRY

31

The Salem Miles Linen Mill, a subsidiary of the Barbour Thread
interests, has been specializing in the manufacture of gill nets and seines for
the fishing trade on the Pacific Coast and in Alaska. This type of product
requires a higher quality of flax than is graded out in Oregon. As a result,
this company has been importing considerable Belgian flax to blend with the
Oregon flax fiber.
The amount of flax fiber and tow imported through the Oregon customs
district, presumably by the two Oregon flax-spinning mills, for the period
from 1934 through the first few months of 1941 is shown in Table 3. More
comprehensive data are presented from 1938 on, showing the country ex
porting the fiber, amounts, stage of processing, and value. Argentina flax
was tried in 1941 by one of the Salem mills as a possible future source for
some of its requirements. The Argentina flax was found to be off-color
and below the quality of the Oregon-grown flax fiber.
The Oregon flax mills are receiving enough fiber from the local process
ing plants to continue operations. They have to pay more for the fiber,
however, as the result of competition from eastern mills. The present pro
duction of fiber flax in Oregon is sufficient to supply the needs of both the

mills in Salem, but the Oregon flax fiber is also in great demand on the
Atlantic coast. Naturally, Oregon growers lean toward the higher prices,
and as a result more flax fiber is being shipped east than ever before.
IMPORTS OF MANUFACTURED FLAX PRODUCTS

Approximately 70 per cent of the manufactured flax products con

sumed in the United States are manufactured outside the United States. It
is estimated that the value of these imported manufactures range from 30 to
50 million dollars annually. The articles of greatest value, such as table
damask, handkerchiefs, woven fabrics, et cetera, are of such fine quality and

workmanship that American spinners can not equal the products at the
prices requested for the foreign goods, even with the advantage of a rather
high tariff, as shown in Table 6. A list of the flax manufactures imported
from 1925 through 1939 is shown in Table 4. The trend of the total imports
of flax manufactures is gradually downward, especially since the passage of
the Tariff Act of 1930. Woven fabrics constitute more than 50 per cent of
the total manufactures imported, with towels and napkins, table damask and
yarns accounting for another 10 per cent each.
Of special significance is the decrease of almost 50 per cent in total
imports from 1939 to 1940. The decrease was spread over every product
in about the same proportion. The effect up to 1941 of the European war
has shown up more in the imports of flax manufactures than it has in the
imports of raw flax, the principal reason being that the Irish linen mills were

Table 3. IMPORTS OF RAW FLAX THROUGH THE OREGON CUSTOMS DISTRICT, 1934-1941

Hackled

Year

Tons*

Value

Tons*
26
95

1934
1935
1936
1937

15

$ 6,916

Belgium

Netherlands
Poland

5

37

Belgium
Netherlands

Italy
United Kingdom
1940

126
253
109
25
79

1938

1939

25,050

59

4
15

22

6,872

45

18,178

10
....

1941f

Argentina

Value

Tons*

Value

Total tons* Total value

$ 11,726

26

$ 11,726

43,978
60,128
124,013

95
126

43,978
60,128
130,929

268
109

50,722
12,216
37,272
1,234

29,580
2,461
20,916
6,203

25
79
5

31

$11,321

-31

11,321

____

....

44,870

2

10
10

5,376
5,376

....
....

73
73

7
5

91
10

22

52

44,870

127

4

4,172
3,153
1,019

52

Belgium
Netherlands

Tow

Unhackled

50,722
12,216
37,272
1,234
65,951
2,461
39,109
6,203
18,178

59

54

49,042
3,153
45,889

10
10

5,449
5,449

5

* Ton is 2,240 pounds.
f Through March 1941 only.

Source of data : Foreign Navigation and Commerce. United States Foreign and Domestic Commerce 1931-1941.
data obtained in Portland office of the United States Foreign and Domestic Commerce.)

(1938-1941
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almost entirely dependent on U. S. S. R. and Baltic raw material, which
without doubt was shut off immediately after the war started.
IMPORTS OF RAW FLAX-FIBER PRODUCTS

Oregon growers believe that the amount of raw flax imported is of
more importance than imports of flax manufactures. They stress high tar
iffs on raw flax without giving much consideration to the tariffs on flax
manufactures or the tonnage and value of imported flax manufactures.
These items play an important part in determining the prices growers re
ceive for their fiber flax. The imports of raw flax are sizable enough but
are exceeded by twice the tonnage and ten to twenty times the value by
imported flax manufactures (see Figure 4).
The total imports for the past decade (1931-1941) of hackled flax, un
hackled flax, noils,* tow and flax straw are shown in Table 5.
Since 1931 an average of 4,418 tons of raw flax has been imported into
the United States annually at an average value of $1,776,542. Unhackled

flax fiber is by far the largest item of the five flax products imported,
amounting to almost 50 per cent of the average total tonnage. Unhackled
flax is the most important item of all raw flax imports because many of the
flax manufacturers do their own hackling and combing. Manufacturers can
comb this flax to whatever use they desire to make of it. Hackled flax is
also an important item to some manufacturers since it can be used almost
immediately by spinning mills to be worked into yarns. This flax product
accounts for approximately 20 per cent of the total tonnage imported but
about 40 per cent of the total value. Over a 9-year period, 1931-1939, the
average value of a ton of hackled flax was $725.45, whereas unhackled flax
had a value of only $387.58 per ton. Flax noils constitute about 10 per cent
of the total tonnage imported but less than 4 per cent of the total value of
raw fiber-flax products imported.
The United Kingdom has consistently supplied this country with about

60 per cent or more of the total hackled fiber imported. The remainder has
been obtained from U. S. S. R., France, and The Netherlands. Belgium has
been the most important source of unhackled fiber for this country, supply
ing on an average about 50 per cent of all that is imported. U. S. S. R. was
the second most important source of unhackled fiber, with several other
countries supplying the balance. It is interesting to note the comparative

inactivity for the unhackled fiber market by the United Kingdom. The
* Noilsshort fibers resulting from the machine combing and hackling of scutched
fiber.

Table 4. IMPORTS FOR CONSUMPTION OF FLAX MANUFACTURES INTO THE UNITED STATES, 1925-19404'

Year

c-'
4.

Laces,
embroid
eries, etc.

Yarns,
single

Threads,
twines,
cords

Woven
fabrics

Table
damask

1,000

1,000

1,000

1,000

1,000

pounds

pounds

pounds

pounds

pounds

1925
1926
1927
1928
1929
1930

1,172
1,300
1,400
1,300
1,300
900

708
715
552

21,019
22,132
20,578
17,183
18,555

1931
1932
1933

600
500
400
400
400
600
600
400
400
500

2,649
2,718
2,763
2,311
2,744
2,329
1,938
1,099

3,817
5,724
6,164
5,345
4,843
3,952
2,952
2,768
2,335
2,259
2,010
2,368
2,715
1,724
1,915
1,540

1934
1935
1936
1937
1938
1939
1940$

407
481
357
363

1,541
1,554
1,815

243
490
418
464

2,005
2,484
1,607
2,116
1,104

543
805
563
1,022
596

15,461
18,215
16,382
19,292
16,742
18,546
23,041

21,807
13,121
15,173
6,201

Pile
fabrics
manufac
tures

Gill nets,
webs

1,000

1,000

pounds

pounds

177

28

488
1,106
1,290
898
317
475

31

163
61

27
28
32
55
36
45
33

37

44
77

26
29
26
31

44
29
39
43
22
50
13

Table 4. IMPORTS FOR CONSUMPTION OF FLAX MANUFACTURES INTO THE UNITED STATES, 1925-1940*-(Continued)
Hose,
liquid,

Year

1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939

1940t

gas

Sliver and
roving

Towels
and
napkins

Handkerchiefs

Sheets,
pillow
cases

Totalt

1,000

1,000

1,000

1,000

1,000

1,000

pounds

pounds

pounds

pounds

pounds

pounds

190
225

47
54

44
40

658
925
1,193
1,239
1,456
1,223
1,218
770
629
572
764
867
1,056
986
938
1,105

130

198
185
166
107
41

2,010
3,508
3,894
2,882
3,028
4,301
5,537
5,134
4,704
4,285
4,520
4,669
5,433
3,265
2,951

32,605
38,060
38,308
32,567
34,042
29,471
32,342
27,703
29,845
26,580
28,899
34,628
35,662
22,878
24,986
13,162

24
7
11

140
45
202
53
102
114

10

141

23

236
450
1,039
177
45

10
18
9
§

1,872

240
379
341

354
453
772
541

253
154
172

205
204
97
190
153

* Includes a small quantity of hemp and ramie items.
t Does not include carpets, wearing apparel, tapes, braids, and other flax manufactures not shown.
§ Less than 500 pounds.
Preliminary.
Source of data : Evans, Robert B., Monachino, Rose F., Trends in the Consumption of Fibers in the United States, 1892-1939,
page 72, United States Department of Agriculture, Bureau of Agricultural Chemistry and Engineering, Southern Regional
Research Laboratory, New Orleans, Louisiana, April 1941.

Table 5. QUANTITY AND TOTAL VALUE OF RAW FLAX IMPORTS INTO THE UNITED STATES, 1931-1940

Hackled flax
Year

Total
Tons*

1931
1932
1933

517
543
690

1934
1935
1936
1937
1938
1939
1940

1,021
1,246
1,208
1,203

574
1,274
402
868

AVERAGE§

value
$ 265,147
253,869
425,329
678,405
877,868
947,362
962,053
496,557
1,097,227
554,738
655,856

Flax tow
Year

Tons
1,130

1931
1932
1933

521
1,381

1934
1935
1936
1937
1938
1939
1940

896

AVERAGE§

1,271
1,292
1,080
45
195
1,486$
868

Total
value

Unhackled flax

Tons

Total
value

447t
2,340t

$ 253,012
418,519
586,567
818,022
998,353
1,125,824
1,314,527
238,205
1,268,806

1,116$
2,028

786,076

1,228
2,257
2,186
2,341
2,118
2,4211
2,7501

Flax straw
Tons

Total

208,509

144

5,799

234

292

384
499
809
62
1,963
1,306$
470

value
$

2,354
749
20,073
36,128
61,589
75,654
150,599
12,930
223,474

64,838

Grand total

3,112
3,525
4,682
4,582
5,039
5,621
6,141
1,251
5,915
4,310
4,418

118
73

174

10
179

$ 8,995
6,481
7,485
1,393
819
7,668
10,985
5,203
3,159

32

29

Tons

208
194
246

Total

Tons

value

$ 157,906
83,533
255,664
180,109
531,290
322,759
259,431
13,168
72,722

20

Flax noils

* Ton equals 2,240 pounds.

t Does not include some unhackled flax valued at less than $340 per ton.
$ Total value of these products is $1,619,863.
§ Does not include 1940 figures.
Source of data : Foreign Navigation and Commerce. United States Foreign and Domestic Commerce 1931-1940.

Total
value
$ 687,405
763,151
1,295,118
1,714,057
2,469,919
2,488,280
2,718,163
767,297
2,687,430
2,174,601
1,776,542
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British Isles have a comparative advantage in hackling and manufacturing
through their years of experience and skill. They find it more profitable to
import their raw flax and process it for export as finished manufactured
goods or hackled fiber than to grow the fiber flax.

Because of its manufacturing activity, the United Kingdom is also in

a position to supply the greater portion of the flax noils that enter the
United States. Belgium is a consistent shipper of flax tow as is the United

Kingdom, but the two together seldom ship more than 50 per cent of the
entire imports of this product.

Tonnage of raw fiber-flax products imported into this country since
1910 has declined from 12,761 tons to an abnormal low of 1,251 tons in
1938.

The general trend has been downward, as may be observed in

Figure 4. The decrease may be attributed to the tariff and to inroads of
substitutes.
TARIFF LEGISLATION

The Oregon flax interests have always advocated high tariffs for the
protection of the infant flax industry. The Federal Government, however,
has not always catered completely to the desires of the comparatively small
flax industry. Oregon growers are interested in higher tariffs on raw flax
in order to restrict imports and to raise the domestic price. The Oregon flax
manufacturers also support a protective tariff. An available and guaranteed

supply of fiber is of more importance to them than the threat of losing
markets to eastern and foreign goods. They have developed stable markets
for their products on the Pacific Coast and feel relatively secure from the
competition of European and eastern mills. The security of the flax mills
is based on the supposition that the tariff rates on flax manufactures will
remain at their present levels. The type of product manufactured by the
local mills, principally threads, yarns, and twines, is protected by a 25 to 30
per cent ad valorem tariff (Table 6).
The policy of the eastern manufacturers in protecting their industry has
been to support high tariffs on manufactured goods and to seek to abolish

tariffs on the raw flax, most of which they have to import from foreign
countries. An example of the high tariff rates that have been maintained by
means of an effective lobby is shown in Table 6.

The reciprocal trade treaties were instituted in 1935 by the United
States government as part of a policy to foster better trade relations between

this country and foreign nations. The majority of the tariff changes on
flax manufactures were concluded in the trade agreement with the United
Kingdom effective as of January 1, 1939. The change from the Tariff Act
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of 1930 on woven fabrics was instituted on May 1, 1935, with Belgium.
These tariff reductions apply only to those nations that have signed reciprocal

trade agreements with the United States. Flax manufactures from other
countries are subject to the Tariff Act of 1930.
Table 6. AD VALOREM TARIFF ON FLAX MANUFACTURES
Reciprocal

Item

Single yarns of flax
Finer than 60 lea
Not finer than 60 lea
Threads, twines, and cords
Gill nettings, nets, webs, and seines (valued at more than $1 per
pound)

of 1930

trade
treaty
tariffs

Per cent

Per cent

Tariff act

25
35

15

40

25
30

45

30

Woven fabrics
50
55
Towels (tariff based on number of threads to the square inch)
40-55
20-40
Napkins (tariff based on number of threads to the square inch)._
25-30
40-55
Source : U. S. Tariff Commission. Changes in Import Duties since the passage of the
Tariff Act of 1930. Miscellaneous Series January 1, 1939.

These treaty tariff reductions are very much against the wishes of the
flax-spinning mills in the United States, particularly those on the Atlantic
coast. In previous tariff adjustment hearings it has been the contention of
the flax manufacturers that their interests should be protected. An illustra
tion of this attitude is cited below from a portion of a brief presented by the

J. E. Barbour-Allentown Corporation of Patterson, New Jersey, at the
House of Representatives tariff readjustment hearings held in 1929 (13),
in which this corporation asked that the duty on flax yarns be increased and
that the raw flax duties be left unchanged.
"The only fiber flax grown in this country is produced in Oregon. That state pro
duces about 300 to 350 tons of flax fiber per year, most of which is manufactured into
yarn in Oregon. The remaining manufacturers of the United States have had to import
on the average for the past six years, 5,510 tons of flax to supply their needs. Thus only
5.1 per cent of the annual demand for raw flax can be supplied by Oregon growers.
"Furthermore, there is little or no possibility that this percentage can be increased.
Flax, primarily on account of the nature of the processes of retting and scutching, is
essentially a peasant crop and will not be produced by American farmers. The principal
reason why flax is produced in Oregon is because the laborious processes of retting and
scutching are performed by the State in the penitentiary with convict labor."

The tariff rates on flax-fiber products have been changed three times
during the past 30 years, no doubt reflecting the changes in domestic policy
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of the several administrations. The changes in tariff rates on flax fiber since
1913 follow :
Table 7. TARIFF RATES ON FLAX FIBER, 1913-1940
(Per ton of 2,240 pounds)
Reciprocal
treaties

Tariff act of
Classification

Flax straw
Flax tow

Flax noils
Flax, not hackled
Flax, hackled

1913

1922

1930

1935

Free
Free
Free
Free
Free

$ 2.00

$ 3.00

$ 1.50*

16.80
16.80

22.40
22.40
33.60
67.20

11.20*

22.40
44.80

1120*
22.40t
33.60*

* Rate lowered as of January 1, 1939, in trade agreement with the United Kingdom.
t Rate lowered as of May 1, 1935, in trade agreement with Belgium.

The current tariff rates on fiber flax are the lowest since the Tariff Act
of 1913. The high rates resulting from the Tariff Act of 1930 occurred at

a time when many of the countries in the world were emphasizing selfsufficiency as their national program. High tariff rates were part of the plan
to promote nationalism at home. The majority of the recent changes brought
about by the reciprocal trade agreements were made just prior to the present
World War, so it is impossible to estimate what effect the lowering of the
rates has had on the total imports since 1939.
The flax industry has received considerable governmental assistance in

the form of direct subsidies, or tariffs. A review of the industrial or agri
cultural expansion of the United States will reveal that certain other indus
tries have received as much or more assistance than has the flax industry.
PRICE OF IMPORTED FIBER

The average price per ton for foreign wholesale hackled and unhackled
fiber, noils, tow, and flax straw are given in Table 5. Table 8 shows the
price per pound for all grades of unhackled Oregon flax, f.o.b. Salem, and the
f.o.b. shipping point prices on foreign unhackled flax fiber. Unhackled flax
fiber is used for comparisons since the Oregon processing plants do not sell
hackled flax fiber.

A comparison of prices shows that the 19.8 cent 9-year average of all
grades at Salem compares favorably with the 19.2 cent average of Belgian
flax or the 18.7 cent average of Dutch flax during the same period. The for
eign prices do not include the cost of transportation to the United States,
insurance, or tariff charges.

Table 8. AVERAGE PRICE PER POUND OF IMPORTED AND OREGON UNHACKLED FLAX FIBER 1931-1939

Country
Oregon
All grades,
f.o.b Salem
Imported
All grades,
f.o.b. ship
ping point :
Belgian
Dutch
French

1931

1932

1933

1934

1935

1936

1937

1938

1939

Average

Cents

Cents

Cents

Cents

Cents

Cents

Cents

Cents

Cents

Cents

15.5

14.4

16.0

19.5

21.5

22.8

22.8

22.8

22.8

19.8

12

14
16

15

19
18

__..

23
21

25

19.2
18.7
17.9
....

17.3

14
14

U.S.S.R

8

U

20

21
19
21

1-6

20

30

7

10

11

22

21

21

___

25
22
....
....

8

12

16

21

21

21

24

24

21

AverageAll

foreign coun
tries

9
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The price of fiber in the United States is determined in the New York
The Oregon prices are determined by the prices being paid by
manufacturers for foreign flax fiber of like quality in New York. The
Oregon price is that paid by eastern manufacturers less transportation
charges from Salem to New York. The cost of transportation by water
from Salem to New York prior to the war was 60 cents per hundredweight.
This amounts to a freight cost of $12 per ton or .6 cent per pound on un
hackled flax fiber. The transportation cost added to the average 9-year
Salem price of 19.8 cents results in an average total price of 20.4 cents per
pound for Oregon flax in the New York market. This does not include in
surance costs on the cargo, which amount to perhaps 1 cent per pound, and
other miscellaneous charges. The freight and insurance costs from the for
eign countries are not known but it can be estimated that on the average,
Belgian and Dutch unhackled flax sells on the New York market at 19 to 22
market.

cents per pound.
The Oregon prices have compared favorably with prices of foreign flax

as imported through the Portland customs district. Prior to the war the
average value of Belgian flax at the Portland waterfront was about 21 cents
per pound for unhackled flax. This price did not include the payment of
duty or other charges. These figures correspond closely to the prices quoted
by one of the local manufacturers. Of the imported flax bought by his firm
the prices had ranged from 19 to 26 cents per pound over a period of years.
This same manufacturer stated that his company was willing to pay a pre
mium of 2 or 3 cents a pound for Oregon flax over foreign flax. Oregon
flax could be obtained within a few days whereas foreign flax had to be pur
chased at least 4 months in advance of needs. This condition entailed con
siderable risk, not only in transportation of the flax to this country, but also
in price fluctuations of the manufactured products.

DEMAND FACTORS INFLUENCING FIBER-FLAX PRICES
MARKETS
UNITED STATES CONSUMPTION OF FLAX FIBER

The United States is the largest consumer of flax products of any
country in the world. The total consumption of flax products in the United
States during the 1935-1939 period averaged 41 million pounds annually (3).
This was slightly less than the 43 million pounds averaged during the 1895
1899 period. From 1910-1914 flax consumption increased to an average of
71 million pounds annually, but during the World War I it dropped to 21
million pounds.
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The per capita consumption of flax in the United States has been
steadily decreasing, as may be seen in Table 9, while the total per capita
consumption of all fibers has been increasing (3). Substitution of other
fibers for flax and the choice of other fabrics than flax by those buyers en
tering the market for the first time have affected adversely the flax industry.
Even though per capita consumption of flax products has declined con
siderably, total consumption, which has also dropped, has not decreased pro
portionately. Under such conditions it has been difficult for the Oregon
manufacturer to become established in the well-supplied markets.
Table 9. PER CAPITA CONSUMPTION OF FLAX AS COMPARED TO PER CAPITA
CONSUMPTION OF APPAREL FIBERS AND ALL FIBERS, 1892-1940 (3)

Year
1892-94
1895-99
1900-04
1905-09
1910-14
1915-19
1920-24
1925-29
1930-34
1935-39
1939
1940*

Flax

Total
apparel
fibers

All fibers

Pounds

Pounds

Pounds

.6
.6
.6

22.4
24.9
26.9
30.0
29.6

.7

.8

.4
.4
.4

33.2

.3

25.1
31.4
34.3
36.7

.3

.3
.2

29.4
31.5

30.7
34.4
38.0
41.7
41.7
45.0
40.4
43.1
33.4
40.9
42.2
45.7

* Preliminary.
MARKETS FOR OREGON MANUFACTURED FLAX PRODUCTS

Most of the eastern flax manufacturers have been established for many
years and have developed considerable goodwill and consumer patronage.

Their products are made chiefly from imported European flax and are
usually of excellent quality. The Oregon manufacturers have had to meet

this strong competition by manufacturing items that could be sold in the
nearby markets, principally the Pacific Coast area. Fine woven articles
could not be made from the quality of raw flax that was available. The
market for these products has been well supplied, not only by eastern manu
facturers but by foreign countries, especially Belgium and Ireland. Con
sidering the markets, technical skill, type of machinery and available flax,
the most promising outlook for the Oregon mills has been to manufacture
the coarser yarns, threads, and toweling. It was in these lines that the two
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Oregon manufacturing plants made their debut. Spinning has been elim
inated because of a lack of assurance of a sufficient quantity of flax.
The two Oregon mills have experienced periods of financial difficulties
and reorganizations but they have managed to continue in operation. The
Barbour Company purchased the controlling interests in one firm in 1928,
and obtained complete ownership in 1937, when they immediately started the
production of gill nets and seines. Practically their entire output has been
confined to these articles. The other firm has continued manufacturing the
coarser yarns, sacking twine, hop twine, shoe thread, and similar articles.*

The twine market, according to Lomax and Van Guilder (8), was the
most important outlet in 1930 for Oregon manufacturers, principally for
sewing wheat sacks. It was found that an average of 75 per cent of the
wheat produced in the Northwest came to the terminal markets in sacks, or
an average of 14,000,000 sacks of wheat yearly. This market needed
between 300,000 and 400,000 pounds of sacking twine annually. Of this
amount, Oregon manufacturers supplied 100,000 to 200,000 pounds. Profes
sors Lomax and Van Guilder found a peculiar relationship between the
prices of sacks in Calcutta, India, and the amount of wheat sacked annually

in the Northwest. When sack prices were high in India, due to a heavy
world demand, less grain was sacked and more was shipped in bulk. Lack
of bulk storage facilities, however, restrict the amount of wheat bulked even
when sacks are high in price.
The smaller demand, depressed grain prices, and the government loan
and crop insurance programs since 1930 have influenced the construction

of more storage bins to take care of the unsold wheat. This has had a
marked effect on the method of shipping wheat to market. C. W. Wright,
Chief of the Oregon Grain Inspection Division, estimates (16) that 53 per
cent of the grain coming to market is in bulk, whereas 20 years ago only 20
per cent came in that form. What effect this change has had on the sacking
twine market of the local flax manufacturers is not known. One of the local
manufacturers recently stated, however, that his firm has developed and
maintained a very satisfactory market for sacking twine. Cheaper twines
are used for sewing potato sacks, hop bales, mill run feeds, meal bran and
other stock feed sacks.
* Flax yarn is woven into crash, toweling, buckram, sheeting, pillowcases, dress linens,
handkerchiefs, tablecloths, and napkins. It is used also in the fabrics for fire hose, air
plane wings, tents, parachute webbing, and tarpaulins. Only the fine yarns can be used

for making the more expensive articles such as sheeting, tablecloths, et cetera. It is
understood that the Salem mills can spin flax yarns up to a fineness of 30 lea, or 9,000
yards per pound. The usual spinning varies between 71 to 10 lea or 2,250 to 3,000 yards
per pound, respectively. The fine yarns used for the high quality goods are spun to a
fineness of 120 lea, or 36,000 yards per pound (12). The exact quantities and kinds of
flax products produced by these mills were unobtainable.
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The fisheries industry on the Pacific Coast offers one of the best mar
kets for Oregon linen yarn. The seines and gill nets used in the industry are
made principally from linen yarn. The average life of these fish nets is
about 2 years, but each year considerable flax twine is needed for repairing
used nets. Oregon flax could supply more of the fish net market if the flax
fiber were graded by fineness rather than length. Oregon can produce the
higher quality fiber needed for the finer weaves, but the economic conditions
in the flax industry have not warranted a change in grading from length
to the more expensive system emphasizing fineness and oiliness of the fiber.
As the situation exists at present, Oregon flax must be mixed with the better
grades of imported flax fiber to make the better fish nets.
Any immediate expansion of the flax-spinning industry in Oregon will
probably result in utilization of idle capacity in the two spinning mills. A

great influx of people and industries to the Pacific Coast area is occur
ring. This increasing industrial expansion helps to assure a suitable market
for the flax products produced in Oregon.
MARKETS FOR THE FLAX FIBER

The two local manufacturing plants have provided the principal outlets
Some fiber is
shipped to eastern manufacturers. The local flax mills object to the sending
of fiber to eastern mills, when they have to import to maintain their supply
or operate below capacity. The Oregon processors prefer to have their flax
manufactured in Oregon ; on the other hand, if premiums are obtainable in

for the unhackled flax fiber from the processing plants.

other markets for the better quality flax, sentimentalities are discarded.
Tow, the byproduct of scutched fiber, is not clean enough to be used by
local mills ; all tow produced, however, has been readily sold to a Massa

chusetts firm for making crash towels. The lower grades of tow are used
chiefly for upholstery purposes by furniture and automobile manufacturers.
One processing plant does clean the tow (removing the shattered woody
stems from the fiber), but very little of it is sold to the local mills.

Flaxseed that is not resold to local growers for seeding has, in late
years, been marketed in Peru and Persia. The remaining flaxseed has been
sold to linseed oil mills or used in making drug meal and stock feed. The
market for drug meal has been local drug firms and the stock feed is readily
sold to feeders.
Shives, the woody portions of the stems, are obtained as a residue of
the scutching process. This residue has no value except as fuel for the
heating plant.
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OUTLETS FOR THE FIBER FLAX

The markets for the fiber flax are directly dependent on the operation
of the processing plants that are in turn dependent on the operation of the
flax mills. If the flax-manufacturing mills in the United States were forced
out of business, undoubtedly the Oregon flax industry would collapse also.
The Oregon flax fiber could not profitably compete in foreign markets.
The market for fiber-flax straw is a controlled market. Growers pro
ducing flax must do so under a marketing contract with a processing plant or
have no outlet for their fiber flax. Very little competition, if any, existed
among the several processing plants up to 1942. In the first place, all
growers, regardless of the processing plant they served received approxi
mately the same unit returns. The returns differed only as a result of the
variations in operating costs and management efficiency in the several plants.
All plants have had identical opportunities with respect to market prices.
Each plant obtained sufficient acreage without soliciting growers whenever
prices were favorable. With the establishment of private processing plants,
the competitive situation will change.
THE EFFECT OF THE PRESENT WAR ON THE MARKETS

The present World War has had far-reaching effects with respect to
the status of the Oregon flax industry. The small imports of fiber flax are
insufficient to meet the needs of the domestic flax-manufacturing mills. This
places a greater demand on Oregon's raw flax and some of the eastern manu
facturers are successfully outbidding local manufacturers for the fiber. The
United States Army and Navy are deeply interested in obtaining more flax
fiber for use in the manufacture of such articles as harness and saddle straps
for parachutes, fire hoses, some clothing articles, sand bags, marine packing,
tents, tarpaulins, and water bags. The Agricultural Adjustment Adminis
tration is continuing to subsidize flax production in the interest of national
defense.

Oregon has rapidly become aware of its strategic position with respect
Prices received by
growers doubled between 1937 and 1941 and are continuing upward. Con
siderable fiber is being shipped east by rail, even though rail rates are $1.65
(1941) per hundred pounds. Shipping space on boats is not available. Local
manufacturers are producing for defense needs, too ; but must be content
with the flax fiber allotted them. Oregon is unable under present conditions
to supply the nation's war and civilian needs for fiber flax. Neither is it able
to process with present facilities all of the flax that is demanded. The

to the importance of fiber flax in national defense.
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industry has made application to the War Production Board for priority
rating for the construction of new processing plants. It is possible
that some decision will be reached in time to provide for these processing
facilities before the 1942 crop is ready for harvest. The United States
Department of Agriculture War Board has recommended the planting of
18,000 acres of fiber flax in Oregon in 1942. This is approximately 50 per
cent greater than the 1941 acreage. Preliminary information indicates that
this goal will be attained.

As a result of the inadequacy of the supply of fiber flax, research
workers are attempting to develop new fibers, and new methods of process
ing known fibers, as substitutes for flax fiber. Progress has been made
along these linesespecially in treating cotton fiber. Unless improved and
cheaper methods of processing fiber flax are developed, this abnormal war
demand for flax will cause additional substitution.
SUBSTITUTION
CHARACTERISTICS OF FLAX FIBER

Flax produces one of the most durable vegetable fibers known to man.
The strength of flax fiber becomes doubled when wet, which is not true of
cotton. Flax fiber is tough, leathery, and nonelastic, with a smooth surface
that makes it suitable for tablecloths, napkins, sheets, and other household
uses. It is easily cleaned and does not readily hold stains or dyes. The
medical and dental professions prefer linen cloth because it is free of lint
and can be easily and effectively sterilized. The absorptive and evaporative
qualities of flax fiber make it especially desirable for wearing apparel in
the hotter climates. Absorbent flax is preferred to absorbent cotton in that
it does not retain the heat, thereby reducing the possibility of inflammation.
Undoubtedly there are many other characteristics that make flax fiber desir
able for many uses.
FIBERS COMPETING WITH FLAX FIBER

Cotton, and to some extent, silk, wool, and rayon compete with flax
fiber in the markets, particularly for such articles as sheets, pillowcases,
tablecloths, towels, and some clothing. Hemp, jute, and various hard fibers
compete with flax fiber for the sacking twine, water bag, hop twine, up
holstery tow, and similar markets. New synthetic fibers such as glass and
asbestos are finding their way into the fiber market, and appear to be offer
ing severe competition to the vegetable fibers.

THE OREGON FIBER-FLAX INDUSTRY

47

The comparative amounts of the various fibers in the United States
available for consumption may be obtained from Figure 5. Cotton is by far
the most important fiber in use, comprising 63.3 per cent of the total fibers
consumed in the United States during 1939. Flax consumption amounted to

only 0.7 per cent of the total that same year, being less than one-half the
amount consumed in the 1892-1899 period. Jute was second in total amount
consumed in 1939 amounting to 10.5 per cent, although prior to 1929 the con
sumption of jute averaged 16 to 17 per cent annually. The total quantities

of wool and silk offered consumers in 1939 were 8 per cent and 1 per cent
respectively. Hemp consumption amounted to less than 0.5 per cent of the
total in 1939. Hard fibers (abaca, sisal, henequen, et cetera) used in that
year accounted for only 8.3 per cent of the total ; a drop of at least 2 per cent
below previous years. Rayon is becoming one of the most important fibers
in use by American consumers. In the 1910-1919 period, rayon constituted
only 0.1 per cent of the total, but the trend has been definitely upward and in
1939 rayon amounted to 8.3 per cent of the total. In the comparatively brief
span of 40 years this fiber has surpassed in importance all fibers except jute
and cotton, and no doubt will soon surpass jute.
The development of a new heat-resistant process in the spinning of
cotton fiber has accelerated the rate of substitution of cotton for flax. This
new process increases the strength of the cotton fiber by almost 50 per cent,
which makes cotton fibers very practical for use in making parachute har
nesses and similar articles. The Army and Navy are turning to this ma
terial for their needs because of the shortage and high price of flax fiber. A
selling point in favor of cotton fabrics over linen fabrics is that the cotton
goods are made attractive by the use of appealing designs and colors. The
cotton industry is pushing its products, and uses every opportunity to create

consumer demand. On the other hand the linen industry, which is con
trolled by relatively few firms, has been very laggard in this respect.
Wool, silk, and rayon compete to some extent with flax but the compe
tition is not of great importance to the flax industry. Jute is a very good

substitute for flax where coarser fabrics are demanded, principally for
twines and coarser weaves. Hemp is used to some extent in making fish
nets, principally because of the shortage of flax. Palm leaf fiber and Span
ish moss offer considerable competition to flax in the upholstery tow markets.
These articles can be obtained for a lower price than the tow of fiber flax.
Modern wars place considerable stress on the fiber and textile indus
tries. Clothing for the armed forces of course is of the most importance
but fibers are needed for many other essentials of war. To meet this great
demand new fibers are introduced and known fibers are revitalized by new

Figure 5
Estimated Quantities of Designated Fibers
Made Available for Use by Ultimate Consumers
In the United States During Designated Periods,
1892 to 1940
In Percentages of the Total

m

If

Source: Evans, Robert B. and Monachino, Rose F., "Trends in
the Consumption of Fibers in the United States, 1892-1940",
page 23, Bureau of Agricultural Chemistry and Engineering,
United States Department of Agriculture, Southern Regional
Research Laboratory, New Orleans, Louisiana, April 1941.
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Substitution is inevitable and the high-priced fibers are usually
the first to be replaced. During the last war mercerized cotton fabric re
placed linen for airplane fabrics. According to F. G. Brown " . . . there
are efforts to substitute glass fabrics which will not burn ; vinyon which may
be found to melt and seal the edges of holes made by hot bullets so that the
fabric will not tear further ; or perhaps some other fabric or combination
which has these properties or others." (1) It is certain that linen used in
parachute webbing, reinforcing tapes, bomb slings, and lacing cords will be
replaced by some of the new high strength materials like nylon or the super
strength rayons, which are claimed to have a higher strength than any other
processes.

natural or synthetic fiber.
The last war ushered in considerable substitution of other products for

linen, and flax fiber has never been able to regain its previous foothold.
Large quantities of linen were used by hotels, railroads, and households
prior to the war but during the conflict cotton sheets, towels, et cetera, came
into use and these articles have remained on a cotton basis ever since. (8)
Table 10. AVERAGE MARKET PRICES FOR SEVERAL FIBERS, 1931-1939*

Price per pound
Year

Cottont

Wools

Silk§

Cents

Cents

Dollars

1930

10.38

1931
1932
1933

6.34
7.37

63
50

59
69

3.415
2.401
1.561
1.612
1.298
1.633
1.766
1.858
1.706
2.718

64.7

1.997

1934
1935
1936
1937
1938
1939

Average

11.09
12.44
11.75
12.93

8.75
8.99
10.00

40
61

74
64
80
87

Flax!'

Rayon**

Cents

Cents

15.5

5.0
3.7

14.4
16.0

3.0

19.5

3.8
4.3
4.3

21.5
22.8

3.3

22.8
22.8
22.8

4.6
4.3

19.8

4.2

5.7

Dollars
1.059
.758
.660
.609
.587
.573
.586
.623
.522
.515

.6492

* Agricultural Statistics, 1940. United States Department of Agriculture.
f In New York market.
In Boston market, Scoured Basis, Territory, Grade 56's (Three-eighths blood
combing).
§ New York prices.
II Average price of all grades of line fiber f.o.b. Salem, Oregon.
¶ New York prices.
** 150 A Denier (fine yarn-size commonly used).
PRICES AND CONSUMPTION OF COMPETING FIBERS

A comparison of prices for the several leading fibers, Table 10, indicates
the principal reason for the substitution of the several fibers for flax.

Table 11. PER CAPITA QUANTITIES OF FIBERS MADE AVAILABLE FOR ULTIMATE CONSUMERS ANNUALLY IN THE UNITED STATES,
DURING DESIGNATED PERIODS OF YEARS, 1892-1940.

Years*
1892-94
1895-99
1900-04
1905-09
1910-14
1915-19
1920-24
1925-29
1930-34
1935-39
1935
1936
1937
1938
1939
1940§

____

Cotton

Woo lt

Silk

Rayon

Flax

Total
apparel
fibers

Pounds

Pounds

Pounds

Pounds

Pounds

Pounds

17.8

3.8
4.1
3.1
3.2

20.0
22.9
25.8
25.1
28.2
24.5
26.1
20.5
24.8
21.1
26.6
27.6
21.7
26.8
29.1

3.4
4.0
3.2
3.4
2.4
3.2
3.5
3.6
3.3

2.4
3.4
3.4

.2
.2
.3
.3
.3
.5
.5

....
___

....
....

t

.1

.2

.6
.6

.8
1.3

.5
.6
.5
.5
.5

2.6
2.0
2.5
2.4
2.5
3.4
3.6

.4
.4

.6
.6
.6
.7
.8
.4
.4
.4
.3
.3

.3
.4
.4
.2

.3

2

22.4
24.9
26.9
30.0
29.6
33.2
29.4
31.5
25.1
31.4
27.5
33.6
34.2
27.3
34.3
36.7

Jute
Pounds

Hard
fibers

Hemp

Grand
total

Pounds

Pounds

Pounds

4.6
5.8
6.7

3.4
3.4

.3
.3

4.1

.3

7.5

4.3
4.3
5.0
3.8
3.8

.3
.3

7.5
6.6
7.1

7.7
5.2
6.0
5.5

6.4
8.2
5.5

4.4
5.1

3.1
3.5

3.7
3.7
3.7
2.9
3.5
3.9

2

t

t
t
t
t
t
t
t

.1
.1

30.7
34.4
38.0
41.7
41.7
45.0
40.4
43.1
33.4
40.9
36.7
43.7
46.1
35.7
42.2
45.7

* Years are fiscal years ending June 30, 1917; calendar years, 1918-1939.
Includes mohair, camel's hair, etc.
Less than 0.05 pound.
§ Preliminary.
Evans, Robert B., Monachino, Rose F., Trends in the Consumption of Fibers in the United States, 1892-1939, page 29, United
States Department of Agriculture, Bureau of Agricultural Chemistry and Engineering, Southern Regional Research Laboratory,
New Orleans, Louisiana, April 1941.
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The price of cotton over this 10-year period has averaged about one-half
the price of flax, and yet most cotton is still harvested by hand, while most
domestic fiber flax is machine harvested. Machine separation of flax fibers
may again make flax a potent competitor of cotton. Flax is approximately
five times higher in price than jute, which means that jute has undoubtedly
made deep inroads into the flax markets where coarser articles are concerned.
Flax does not enter into much competition with the other fibers, rayon, wool,
and silk. These fibers have distinctive characteristics that make them es
pecially desirable for various items of wearing apparel, even though they
are considerably higher in price. Silk, and to some extent rayon, has a cer
tain esthetic value even though prices are three to six times greater than the
prices of competing fibers. Flax, too, has an esthetic value, especially in the
finer articles, which cannot be replaced by any other fiber. For this reason
there will probably always be a certain demand for linen goods regardless of
the competition from other fibers.
All silk and jute used in this country must be imported, and the greater
percentage of flax is also imported. The United States produces 80 per cent
of its clothing wool needs and is an exporter of cotton. The fact that cotton
is a surplus crop in the United States accounts for the low prices of cotton
during the past decade. The Federal Government has attempted to stimulate
the consumption of cotton at home through various programs. The cotton
consumed under these programs may not be in direct competition with flax
fiber but may divert future consumer purchases away from flax.
A study of the per capita consumption of all fibers shown in Table 11
reveals that cotton per capita consumption is increasing gradually, and wool
per capita consumption is holding its own. Silk per capita consumption has
increased considerably since 1892 but has gradually declined from the predepression period of 1925-1929. Rayon consumption is increasing rapidly
but flax consumption is slowly decreasing. Flax has the lowest per capita
consumption of all fibersonly .2 per pound per person in 1940.

THE ESSENTIAL FUNCTIONS IN MARKETING OREGON
FIBER FLAX
PRODUCER TO THE PROCESSING PLANT
THE MARKETING AGREEMENT

The marketing agreement has considerable influence on the production
of fiber flax. The principal purpose of the agreement primarily affects the
marketing of the flax straw. The marketing contract is an instrument de
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signed to protect the interests of both the flax grower and the processing
plant, and it is the procedure used by the industry to attempt to balance the
production of fiber flax against the capacity of the processing plants. It
assures to the grower an outlet for his crop and to the processing plant a
supply of raw material. The marketing agreements are usually signed and
in effect by the first month of the calendar year. The contract is considered
a chattel mortgage whereby the grower obligates his flax crop as security for

his performance of the contract and in turn the processing plant agrees to
accept all flax produced by the grower under the conditions specified in the
contract. Cooperative processing plants normally include in their agree
ments the methods of payment to the growers and such parts of the pooling
plan that are not covered in the bylaws of the association.
Considerable risk is involved in the production, processing, and market

ing of fiber flax. One or all of the persons or agencies performing these
functions must bear the risks. These risks are not readily passed on to the
consumer. The division of risks is the major purpose of the marketing
contract. Weather conditions, fire, price fluctuations, legislation, and other
factors constitute the risks involved in the production and marketing of
fiber flax. In the Oregon fiber-flax industry, the grower of flax straw must
assume the greater portion of the risks. Unfavorable weather during the
growing season is the grower's greatest hazard. The crop must be har
vested at the right time or it will become coarse, harsh, and brittle. Further
more, the grower in marketing his flax through the processing plant is not
assured a definite price. Until the final payment for his crop is made and
the payment pool is closed, which may not occur for a year or two, the unit
price is problematical. Members of the flax cooperatives, being the owners
and operators of the processing plant, must share the responsibilities of
processing and possible destruction or liquidation of the plant in addition to
the risks they must assume in growing the crop.
Price fluctuations are perhaps the greatest risks of the processing plant.
Unforeseen and adverse legislation, or weather conditions, may also be dis
astrous to a plant. Without the annual marketing contract with its growers,
a processing plant would have no assurance whatsoever of a regular supply
of raw material. Growers can readily switch to an alternative crop, but the
processing plant is a fixed one-crop investment that must be maintained and
must return at least a nominal amount on the investment or face liquidation.
A period of low prices could accomplish this quickly. Some of the risks can

be shifted by means of insurance, but price fluctuations are not normally
insurable. The degree of risk varies with the length of time between the
purchase and sale of a commodity. This holds true for the fiber-flax in

THE OREGON FIBER-FLAX INDUSTRY

53

dustry. A period of at least a year is required from the time of delivery of
pulled flax until the product is processed and sold.
The State Flax Industry originally used the marketing contract not only
to reduce risk, but also to control the acreage to prevent an undue expansion
of flax production without available processing facilities.

It is almost imperative that flax growers obtain marketing contracts.
The growing of top-quality fiber flax requires special skills in selecting the

soil, seeding, harvesting, and curing, of which the average farmer is not
fully aware. The processing plant, as well as the grower, is interested in
obtaining the longest and best quality flax possible, as the greatest returns
come from the long fiber. Through years of experience, the State Flax
Industry officials found that the best way to insure maximum returns for
both parties was through control of production by means of the marketing
contract. This contract usually specifies that the grower must obtain his
seed from the processing plant and must sow a certain minimum number of
pounds of seed per acre not later than May 1 or May 15. The seed must be
sown on land selected by a representative of the processing plant and the
crop must be harvested at a time specified and as directed by the representa
tive. No land on which flax was grown any of three preceding years can
be used. Other provisions list the schedule of liquidated damages for non

performance or breach of contract and the statement that the processing
plant has first lien on the flax crop. None of the cooperative associations
allows the assignment of an agreement without its consent. Cancellation of
part or all of the marketing agreement by either party is permitted if notifi
cation is given in writing before February 1 of the new crop year. The flax
contract used by the State Flax Industry differs somewhat from the fore
going, describing in more detail the method of harvesting and hauling of
the flax to the plant. The advance payment is specified for the three grades
of flax, and the grower is granted the option of delivering his product into

the pool or accepting full payment at the time of delivery at the price
quoted the cooperative associations for their surplus flax.
GRADING THE FLAX PRIOR TO HARVEST

The first step in the actual marketing process begins usually in the early
part of July when a representative of the processing plant grades in the field
all flax contracted by the processing plant. Each field is graded separately

prior to harvesting. The grader estimates the percentages of the three
grades of flax in the field. The grades are (a) No. 1, which measures 30
inches or more above the ground ; (b) No. 2, which measures 25 to 30

54

OREGON STATE COLLEGE-STUDIES IN ECONOMICS

inches ; and (c) No. 3, which measures less than 25 inches. Some recogni
tion in grading is given the nature or oiliness of the flax straw, coarseness,
strength, and weed content. The foregoing information is written on a

separate tag for each field and the grower must present the tag at the
processing plant upon delivery of the flax. The field grade furnishes the
basis for prorating the net proceeds in a cooperative and the basis for buying
fiber flax in a private processing plant. Grading the fiber flax to determine
the basis for payments to growers is a different function from that of grading
flax fiber following the processing operations.

The representative of the flax plant must be highly experienced to be
able to judge or estimate accurately the percentages of the three grades in
each field in order to satisfy both the growers and the processing plant. The
estimates made by the representative of the processing plant are the figures
used as the basis for the payments to the growers. Flax experts estimate
that one-fifth more fiber can be obtained from No. 1 flax straw than from
No. 2 straw; consequently prices for each grade are determined accordingly.
If No. 1 flax sells for $30 per ton, No. 2 flax should sell for approximately
$24 per ton. Even a variation of 10 per cent in the grader's estimate of each
grade, therefore, may result in considerable money loss or gain to an indi
vidual farmer and the opposite to the processing plant. As prices go higher,
the amount of money that can be gained or lost increases.
The growers of fiber flax in foreign countries do much more of their
harvesting operations by hand than do the American growers. The hand
labor made possible by a comparatively low labor wage scale permits a more
careful selecting and sorting of fibers according to certain desired quality
characteristics.
HARVESTING AND HAULING

The representative of the processing plant at the time of grading speci
fies the time and method of harvesting the crop. Flax should be harvested
in dry, warm weather when it is approximately two-thirds ripe and the seed
has not passed through the dough stage. Only the No. 1 and No. 2 flax
straw is pulled. No. 3 flax is mowed and hauled to the processing plant
loose, similar to hay.
Mechanical pulling has replaced hand pulling altogether except in small

fields, or if the crop is felled or around the edges of the field where a path
is prepared for the pulling machine. A binding attachment on the puller
binds the flax straw into sheaves. The sheaves are set up in shocks in the
field to dry and cure. The straw must be perfectly cured to prevent molding
while in storage.
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The dry, pulled straw is hauled to the processing plant at the time when
requested by the plant. Growers bear the expense of hauling. Various
types of carriers are used, depending on the distance of the haul. Flax is
bulky ; at normal prices it cannot profitably be hauled for any great distance.
This accounts for the location of the processing plants in the center of the
production areas, and this, no doubt, is one of the reasons why flax process
ing plants are not operated in conjunction with flax-spinning mills.
FINANCING PRODUCTION AND MARKETING

According to Kuhlman and Robinson (7), 63 per cent of the total cost
of producing and marketing fiber flax is a cash outlay. Very few crops
grown in the Willamette Valley require such a large cash expenditure. The
greatest amount of cash cost arises in the harvesting, drying, and transport
ing the straw to the processing plant. The flax crop is usually harvested
under contract to contractors owning pulling machines. A pulling machine
cost approximately $850 in 1941, and only a few growers own machines.
The 63 per cent cash outlay included the cost of seed. Under the present
arrangement, however, the majority of growers do not pay cash for the seed,
because it can be obtained on account through their processing plant, and
deducted from the first payment to the grower. Nevertheless, the actual
cash outlay still amounts to 50 per cent or more of the total cost.
The high cash outlays make fiber-flax production rather hazardous. A
small yield or low prices may cause a substantial loss to the grower. The
State Flax Industry at one time made advances to the growers to aid in
stimulating production. It has since ceased that practice. The State Flax
Industry now has an arrangement with its growers whereby they may obtain
the necessary financing from a bank by means of an assignment of their
flax crop. On delivery of the straw to the plant, the State Flax Industry
pays the bank the amount of the assignment and deducts this amount from
the grower's returns. Some of the cooperatives have similar arrangements
with their growers. Of course many growers are financially independent
and others can withhold payments to the contractors and laborers until the
time of delivery of the flax, when a payment of approximately $20 per ton
for No. 1 flax is obtained.
Flax growers find it difficult to borrow money from most credit agencies
for two reasons. First, the possibility of loss is greater than on most crops.
Second, the flax processing plant holds the first mortgage on the crop, which
precludes the possibility of some agencies loaning money to flax growers.
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PROCESSING PLANT TO THE FLAX-MANUFACTURING MILL

ASSEMBLING AND STORING

The flax straw is delivered to the processing plant by the contract
growers after it is cured. Each load of bundled flax is weighed at the plant,
after which a plant checker selects a few sample bundles from the load,
weighs them, removes all weeds, dirt and other foreign matter, and deter
mines from the samples the dockage for weeds and dirt. The amount of
dockage (deduction) is applied to the entire load, and in some cases to the
entire flax crop of the particular farmer. The dockage averages from 4 to
6 per cent at all the processing plants. As the straw is delivered from each
field, the owner must present the tag given him by the plant representative
at the time of the field grading. The information on this tag furnishes the
basis for classifying the flax for storage when it is delivered to the process
ing plants. This is the only grading in which the quality of the straw is
given consideration. Not all of the pulled flax is directed to the storage
sheds. Some of the straw is sent directly to the deseeding shed and then to
the retting tanks. All flax is pooled and each grower receives only an ad
vance payment for his crop. The pooling provisions and prices to growers
will be discussed later.
FINANCING THE PROCESSING FUNCTIONS

The original cooperative processing plants attempted to finance their
processing plants by issuing preferred and common stock. Common
stock sales were limited to growers only. Preferred stock was sold to the
public. The associations now reserve the right to call in any preferred stock

or common stock for resale to new members, provided the entire stock of
one member shall not be called in for the purpose of depriving that person
of his membership. Provisions also are made that a member wishing to sell
his common stock must first offer it to the association. If the offer is not
accepted by the association within a specified time, he may sell it to any
other member or potential member with the approval of the association. The
preferred stock is callable at any time for redemption at par value. After
dividend payments are made to preferred stock, the remaining earnings
available for distribution are prorated to members on the patronage basis.
One association issues equity certificates in lieu of common stock to any
person or firm qualified to hold common stock who does not choose to
become a member of the association. The holders of equity certificates have

no voting right, but in other respects they are treated similarly to common
stock holders. These certificates can be replaced with common stock at
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the option of the association. The amount of stock authorized by each co
operative is shown in Table 12.
None of the plants has sold the amount of stock authorized. Three of
the cooperatives had to invest approximately $15,000 each for machinery ;
the buildings were provided by the Federal Government. One association
was not able to sell enough stock to buy the necessary plant equipment. Con
sequently, available working capital was scarce. At least one firm issued
stock in exchange for labor, and other firms borrowed money from local
credit sources to obtain working capital. Government credit agencies re
fused all applications for loans. The Federal and state government assist

ance granted the three original cooperatives gave to them a decided
advantage over the new cooperative associations in taxes and in insurance
rates.

It is estimated that operating expenses for the operation of the process
ing plants average from $1,500 to $2,000 a month, the majority of Which are
out-of-pocket expenses. In addition to funds for these expenses, capital is
needed to purchase the raw material. An average working capital of $30,000
to $35,000 is needed by each of the cooperatives. A new association must
figure on a heavy need for working capital during the first 2 years because
no substantial returns can be expected until the first year's crop is sold. The

lack of adequate working capital permitted only meager advances to the
grower-members of the original associations at the beginning. The flax
growers indirectly financed their processing associations by waiting for pay
ment on their flax until the processed product was sold and the pool closed.

The growers were often forced to wait for a long period before they re
ceived the full return on their flax products. Inadequate finances were the
primary causes for internal dissension in some of the cooperatives.
Even with the improved economic conditions and higher returns, some
of the cooperatives have been lax in providing adequate working capital and
reserves for future replacement of machinery and buildings. Only one
cooperative investigated had made provisions for setting aside an adequate
reserve for working capital purposes.
The common argument of growers against establishing reserves is that
the growers have been suffering from depressed prices. They feel, there
fore, that they are entitled immediately to a prorated share of all earnings.

Another argument is that the old members object to an assessment for a
reserve fund that will relieve new members of the obligation of investing
proportionately in the enterprise. This objection could be circumvented by
establishing a revolving fund reserve. Under this system the revolving fund

Table 12.

CAPITAL STOCK AUTHORIZATION, VALUE, DIVIDENDS, AND REQUIREMENTS AS TO OWNERSHIP BY MEMBERS

Firm
Coop A
Coop B
Coop C
Coop D
Coop E

Shares of

Total
stock
author-

Common stock

Par

Par

ized

Shares

value

Dividends

Shares

value

$ 40,000

1,500
2,000
2,500
2,000
3,000

$10

6

10
10

5

$50
50

25
10

6
8

500
400
2,500
2,000
2,000

40,000
50,000
100,000
50,000

common
stock

Preferred stock

6

10

25
10

required
Dividends of member
6
6
6

1

6
6

1

1
1

3 per

acre
of flax
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certificates are numbered serially and are redeemed in the order of issuance
as funds become available for retiring these certificates.

Cooperative processing plants should be eligible for loans from the
Bank for Cooperatives when they meet the requirements of that agency re
garding their financial position and management practices.
STANDARDIZING AND PREPARING FOR SALE

Sorting of the scutched fiber into five different grades is the final step in
the flax processing function. The small bunches of fiber gathered from the
scutching machine are transferred to the hacklers. The short fibers removed
by hand hackling are called pullings. The butts and tips are the pullings
obtained from the bottom and top end of the fiber, respectively. The pull
ings in comparison to the amount of fiber obtained run about 5 per cent for
the tips and 4 per cent for the butts. The hand-hackled fiber is then sorted
into five grades according to length. The grades are : (a) 5X, 31 inches
and up, (b) 4X, 28 inches to 31 inches, (c) 3X, 25 to 28 inches, (d) 2X, 22-1
inches to 25, and (e) 1X, 20 inches to 22i inches. Each individual hank, or
bunch of fiber, is sorted into one of these classifications. Should a bunch
contain two or more distinct different lengths an attempt is made to segregate

the various lengths, but in most cases the separations are highly arbitrary.
There are no definite standards for flax that can apply the world over ;
none have been devised. Flax mills buy strictly on several aspects of quality
that are the basis of European grading, whereas Oregon grades are based
primarily on length. There are several qualities in flax that spinners desire.
The principal qualities that are taken into account in grading flax are :
(a) strength, (b) weight for bulk, (c) color and uniformity, (d) silkiness
or oiliness, (e) fineness or distinctness of separate fibers, (f) length, and
(g) cleanness. (1) Whether flax judges list the preferable qualities in the
above order is not known. Flax experts agree that the quality of Oregon
fiber flax compares favorably with any flax grown in Belgium, France, or
Ireland. This statement can be verified by comparing the prices of Oregon
and European flax fiber as presented in Table 8, page 40. The length and
cleanness of the Oregon-grown straw delivered to the processing plant affects
the price paid to Oregon growers, but these two factors are given less con
sideration in the foreign markets. The processed fiber is sold to the spin
ning mills by length grades, higher prices being received for the longer flax
fiber.

The type of standardization used in Oregon is possible because (a) the
use made of Oregon fiber does not warrant closer grading, (b) the flax pro
duced in the Willamette Valley is sufficiently uniform in quality for the type

60

OREGON STATE COLLEGE-STUDIES IN ECONOMICS

of manufacturing use, (c) trained technicians for grading by qualities other
than length are not available, (d) technicians for the manufacture of high
quality linens are not available, and (e) the high labor wage paid in America
makes uneconomical a more intensive use of labor for grading operations.
Under the present system a better quality of flax can be obtained in the 3X
grade than in the 5X grade, yet the longer flax brings a higher price. In
the preparation of the fiber for sale, the fiber in each grade is assembled into
bundles of about 30 pounds each and the bundles into bales of about 300 to
325 pounds each. Fiber sold locally is not baled ; all fiber shipped out of the
state is baled and the bales are covered with burlap. The No. 1 tow is packed
by presses into bales of about 150 to 165 pounds each. The No. 2 and No. 3
tow are usually recleaned before being shipped. The seed is sold in 112
pound bags (two bushels) and it is usually cleaned before packaging. The
seed used for seeding purposes is always cleaned thoroughly and tested for
purity and germination. Stock feed and drug meal are also sold in bags.
SELLING

Flax fiber is sold exclusively through brokers who act as contact men
for both buyers and sellers. The brokerage business is in the hands of a
small number of brokers in the New York market, who guard closely their
trade secrets. No market reports or even market quotations are available on
flax fiber. The principal reasons are that the amount of business conducted
is small and is controlled by a small group, and there are no definite stand
ards or grades on which price quotations can be established. All fiber is sold
by sample or inspection to the flax mills. Under normal conditions, the
foreign flax offered for sale establishes the price, and Oregon flax is priced
accordingly.

The brokers will not quote the selling prices to the Oregon marketing
agency unless the Oregon group sends them samples of the fiber and makes
bona fide offers to sell a certain quantity. The principal reason for with
holding the selling prices is that the brokers, who are highly experienced
flax men, have virtual control of the selling activities. The Oregon market
ing agency must sell some flax through the brokers in order to obtain the
selling prices for quotations to the local mills. Even though there are no
particular grading standards for flax fiber, the quality of Oregon flax fiber
compares favorably with the Dutch and Belgian flax. If it were known what
the Dutch or Belgian flax was selling for in the New York area, the local
flax group could establish comparable price quotations for the local trade
without dealing through a broker.
The selling operations are simple. In the fall the Oregon flax marketing
agency, which is the State Flax Industry, sends representative samples of the
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several grades of fiber (1X to 5X) to its broker in the New York market
offering to sell a certain quantity of each grade if the price is satisfactory.
The broker quotes prices to the Oregon group based on the current selling
prices on imported flax. If the prices quoted on the samples are acceptable
to the seller, the broker is authorized to sell the amount specified at that
price.

Under present war conditions, the selling situation has reversed itself
in favor of the Oregon industry. The Oregon group can, within limits,
practically set its price. The eastern brokers are now making the prelim
inary inquiries as to the quantity of Oregon flax that will be made available
to them for sale. Previously they were also the agents for the foreign flaxfiber sellers, and the Oregon flax fiber was unimportant in comparison to
their total trade. For their services the brokers charge a commission vary
ing from 1i to 21 per cent depending on the products sold. The commission
on fiber is lower than that on tow or pullings.
Because of the peculiar circumstances surrounding the determination of
prices and the method of sale, the State Flax Industry under oral agreements
has agreed to act as the marketing agency for all cooperatives. Cooperatives,
however, may sell independently if they desire. Selling through one agency
simplifies and facilitates the marketing problems of the individual cooperative
and makes for better coordination of effort of the entire flax industry in the
state. All cooperatives have taken advantage of this opportunity except one.
This organization has been selling principally through the American Flax
Association, a private organization. Whenever a sale is made through the
marketing agency each cooperative is allowed to supply a prorated share of
the order. Prorations are based on the total quantity of fiber each cooper
ative has for sale.
Sales through eastern brokers are made principally f.o.b. Salem. At
present shipments to the eastern markets are being made by rail as shipping
space on boats is scarce ; the abnormally high prices on fiber more than com
pensate, however, for the high freight rates. The eastern mills are also
desirous of quicker shipments than could be made by the circuitous water
route. The fiber delivered to the local mills is transported by truck, usually
f.o.b. the flax mill. The prices quoted the local mills are usually New York
prices less transportation costs, or about 2 cents per pound less.
DETERMINING PRICES RECEIVED BY PROCESSING PLANTS

As has been mentioned in other sections of this report, the price of fiber
is determined, under normal conditions, primarily by world conditions of
supply and demand for fiber. The amount Oregon produces has a negligible
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influence on the prices flax mills are willing to pay. The prices Oregon
processing plants receive for their flax fiber are set by the eastern mills and
brokers after examining samples of the Oregon product. Table 13 gives the
price received f.o.b. Salem for the several flax products produced by the
Oregon processing plants. The price of scutched tow is also determined by
supply and demand conditions that influence world trade in flax. Tow is
also sold by sample through brokerage firms to eastern mills. Most of the
seed from fiber flax is sold at a premium for seeding purposes, after being
thoroughly cleaned and certified. The prices for butts and tips, or pullings,
are set by the Oregon marketing agency in relation to the prevailing price on
fiber. All pullings are sold to local manufacturers. Drug meal is sold to
western wholesale drug firms and to manufacturers of breakfast foods. The
price is governed by the flaxseed price. Stockfeed is made from chaff and
screenings and is sold locally as livestock feed. The 1940 price for drug
meal was $5.60 per hundredweight and for stockfeed $10 per ton net.

The data in Table 13 show that line fiber* yields the largest per unit
returns of any product produced from the flax plant. The average price for
the five grades of line fiber over the 10-year period is 22.5 cents per pound ;
the present price of fiber is about 60 cents per pound. The returns from a
pound of fiber amount to approximately 70 per cent of the total price received
for all flax products. The amount of line fiber, tow, seed, and pullings
obtained from a pound of flax straw accounts for approximately 30 per cent
of the total weight. The rest of the straw is lost as shives or waste materials.
It is evident from the foregoing discussion that the prices received for

the several products are determined by the usage made of the particular
product and the conditions of supply and demand. The prices received for
the several fiber-flax products under normal conditions are outside the con
trol of the processing plant. The processing plant, however, does have a
measure of control over the total price received as a result of its control over
the quality of the product. This can be accomplished through its control
over selection of soil types and production of the fiber flax, and through its
effectiveness and efficiency in processing the flax straw. Financial returns
of the processing plants are based primarily on the price and production of
line fiber. If through better management or greater mechanical and produc
tion efficiency, the amount of fiber produced can be increased and the byproducts produced in proportionately decreasing amounts, the larger will be
the financial returns from a ton of pulled straw. This is also of importance
* Line fiberall grades of hackled, or unhackled fiber. Long, spinnable fiber as com
pared to the short, unspinnable fibers in tow.

Table 13. PRICES F.O.B. SALEM FOR SEVERAL FLAX PRODUCTS, 1931-1940

Price of

Price per pound
Year

5X

Cents
2./

4X

21i

1938
1939
1940

24

17
19

23
24
24
24
49

AVERAGE

24.4

Source : State Flax Industry.

2X

1X

Cents

Cents

Cents

12i
11i

....

14

14
13

16

14i

21

19i

22i

22

18
21

24
24
24
24
49

23
23
23
23
47

22
22
22
22
45

Cents

18i

1931
1932
1933
1934
1935
1936
1937

3X

1st grade 2nd grade
tow
tow

17
16

17i

23

Cents
15i

22.7

21.4

Tips

Butts

Cents

Cents

Cents
8
8

....

6

6

4

13
17
19
21
21
21
21

6

5

6
6

6
6

5
5

43

15

20

7i

6
6
61

10
10
10

8

5
5

71

8

7

9

12
12
15

10i

14

7
9

7.9

5i

5.8

7i

7.5

seed to
mills per
bushel
$1.52
1.25
1.64
1.92
1.65

2.05
2.15
1.95
1.75

20

2.00

1125

1.79

64

OREGON STATE COLLEGE-STUDIES IN ECONOMICS

to growers since their returns are directly dependent on the total price re
ceived for the flax products less the amount needed for processing and the
other marketing costs.
PRICES TO GROWERS

The net payment that growers receive is dependent on several factors ;
namely, the quantity and grade of flax delivered to the processing plant by
each member, the price of line fiber and flax byproducts, the operating costs
of the processing plant, and the amount set aside for reserves and other
accounts by the cooperative processing plant. The growers delivering to the
State Flax Industry are affected directly only by the first three factors men
tioned. The column on average price per ton paid growers in Table 14 shows
reasonably well the average returns to growers. A slight difference exists in
prices per ton received by growers from the several processing plants. Since
the price available for fiber and the byproducts is usually the same to all the
organizations the factors accounting for the differences in prices to growers
would be the yield per acre, the percentage of long flax delivered to the plant,
and the several costs and deductions for each plant. The prices growers
receive for their crop are residual earnings of the processing plant less de
ductible reserves rather than a definite contracted price.
Yields and percentage of long flax are relatively independent of eco
nomic conditions, but are definitely related to Oregon's weather and soil
conditions. Twice during the past 15 years yields have dropped from an
average of 1.59 tons to the acre (Table 14) to less than a ton to the acre.
This means a considerable decrease in fiber production and in growers' net
returns. The percentage of No. 1 flax is also of special importance to the
grower as well as to the processing plant. On three occasions during the past
15 years-1931, 1935, and 1938the percentage of long flax dropped to 37
per cent or less. When the yield is low and the flax is short as in 1935 and
1938, the grower's net returns per acre are not on an average enough to pay
the cost of production. The effect on prices is shown in Figure 6.
An attempt is made in Figure 6 to relate the average price per ton re
ceived by growers for the fiber flax to the prices received by farmers for
all agricultural products and the wholesale prices on industrial goods. The
1924-1929 period equals 100 except that for flax the base period is from 1925
to 1929. In a previous comparison (Figure 3), there appears to be a definite
correlation between industrial production and fiber-flax acreage, but the
same relationship does not appear between prices on industrial goods and
prices for flax fiber in Figure 6. The trend line representing the price paid

Table 14. INFLUENCE OF YIELD PER ACRE AND PERCENTAGE OF LONG FLAX ON GROSS RETURNS PER ACRE AND AVERAGE PRICE PER
TON PAID GROWERS

Average price per ton paid growers

Yield per acre

Year

State flax
plant
Tons

Coop

A

Tons

Coop
B

Coop
C

Tons

Tons

State flax
plant

A

Coop

Coop

B

C

$31.60
37.20
34.85
33.85
34.65
36.00
23.35
21.17

1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

1.26
1.44

AVERAGE

1.5911

$27.3611

1930-39 average

1.61

$24.46

1.81

1.37
1.72
2.29
1.68
1.46

19.41

2.04
2.04
0.75
2.11
1.58
0.61
1.33
1.46

Coop

1.96
1.70
0.65
1.43
0.84

0.82

22.50
16.30
23.12
24.93
19.20

1.71
1.38

44.48*

1.91

2.15

1.57
0.38
1.44
0.88

1.71

3223

$28.38
29.50
29.50
29.50$
41.50

$16.00
29.74$
34.68$

$24.33
27.99$
16.06$
51.93$
40.58$

Gross returns per acre

Year

State flax

plantt

1925
1926
1927
1928
1929
1930

$39.82
53.75
63.10
46.30
59.50
82.55

1931

3928

1932
1933
1934
1935
1936
1937
1938
1939
1940

32.38
39.57
45.85
12.22
48.78
39.39
11.71

42.86

64.94

Coop

A

Coop
B

Percentage of long flax*
Coop
C

State flax
plant

Coop

Coop

Coop

A

B

C

Per cent

Per cent

Per cent

Per cent

....

....

....

___

___

74
93
64.5
88.5
96
93.5
37.5
68
99
100

....

___

___

____

___

....
....
....

____

....

....
....

....

___

___

___

....

....
....

....

37
$55.62
50.15
19.18
42.19$
34.86

$ 6.08
42.83$
30.52$

$52.31
47.86$
13.17$
88.80$
56.00$

91

86

86.5

88

26
68
60

AVERAGE

$43.5011

1930-39 average

76211

$39.38

70.7

* Long flax-30 inches or longer.
t In some cases includes returns for short fiber flax not accounted for in the yield per acre.
$ Pool not closed.
§ Not graded.
II Does not include 1940 figures.
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§
§
§
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growers for fiber flax resembles more closely the trend line for prices on
agricultural products. Both lines show abrupt and violent changes in com
parison to the smoother and more stable trend for prices of industrial goods.
Even though acreage trends may coincide with industrial production trends,
the returns received by flax growers are definitely related to the prices for
all agricultural products.

The upward surge in fiber-flax prices for 1938 as shown in Figure 6
represents a change from a buyer's market to a seller's market. An increase
in demand and a decrease in supply have definitely established a seller's mar
ket for the flax grower and the processing plant. Both conditions are
directly related to the present war conditions.
Before the advent of the cooperatives in 1936, the State Flax Industry
paid its growers on a cash-on-delivery basis for the pulled flax. The infant
cooperatives did not have available the capital to pay cash on delivery, nor
did they know how much they could pay until the processed crop was sold
and the pool closed. In order to stimulate the formation of cooperatives the
State Flax Industry dropped its cash-on-delivery payment plan, and adopted
a pooling plan. The change from a cash basis had to be made because some
growers preferred to receive cash payments rather than to market through a

Figure 6
Relationship of Prices Received by Flax Growers
To Prices Received for All Agricultural
Products by Fusers, and the Wholesale
Prices on Industrial Goods
1925-1940

120

110

Average price per /
ton

100
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,./llsol1plg.ice: of ............

so ,

'

\

Industrial

`, '...

--X

- -,............... ... -.

,, '

Prices received by
farmers for all
agricultural products

so .
19 5

1926

Source:

1927

1928

1929

1930

1931

1932

1933

1934

1935

1936

1937

1938

1939 1940

Index of flax prices is based on prices paid by the State Flax Industry, 1925-29 = 100.
1941 Agricultural Charts, "Demand, Credit and Price.", Bureau of Agricultural 2447040iCS
and Agricultural Marketing Service, United States Department of Agriculture.
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cooperative and wait for a year or more for their money. The State Flax
Industry maintains a clause in the marketing contract whereby a grower may
accept cash on delivery at the same price paid the cooperatives for their sur
plus flax. There have been no cash-on-delivery payments, however, for
several years.
POOLING

Pooling means the mingling of products of equal grade during a definite
period. The patron marketing through the pool ultimately receives his pro

rated share of the net income of his association. There are several ad
vantages to pooling. Primarily, pooling distributes price fluctuations and
other risks over the whole product. Pooling also aids in expanding the
market for the commodity by controlling the time, place, and method of its
sale. Another definite advantage is that the producer receives a benefit when
the market rises during the selling season. When the market declines, how
ever, he takes his proportionate loss along with the rest of the patrons. The
cooperative processing plants are indirectly financed by their grower-mem
bers who deliver their fiber flax to the association but are not paid until the
flax fiber is sold. With respect to financing, the growers supplying the State
Flax Industry have a decided advantage over those belonging to the co
operatives. Since this is a state-owned institution the growers are certain of
receiving their money, and do not have to buy capital stock in order to deliver
flax to the plant.

The success of the pooling arrangement is dependent on standard
grades and grading of the product. On delivery to the processing plant the
grower is paid an advance sum per ton for each grade of flax delivered. The
amount of the advance to the grower is dependent on the anticipated price of
fiber for the year. The advance sum paid a grower is subject to deductions
for seed, any hauling charges that the processing plant might have accrued if
forced to haul the flax to the plant, and occasionally the amount due a credit
agency on an assignment. An example of 1941 advance prices paid for
pulled flax is as follows : $20 for No. 1 flax; $16 for No. 2 flax ; and $8 to
$12 for No. 3 flax.
Usually the grower receives about three payments before he receives
final settlement for a particular crop. The second payment is not made
until enough flax straw has been processed and the fiber sold to return a
sum large enough to repay the borrowed money needed for the first payment
and enough is left to make a satisfactory payment to the growers. This
payment is made around the first of the new calendar year or perhaps as late
as March, and it may be the final payment. Until the final payment is made
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the pool remains open. This means that the processing plant still has avail
able for sale fiber or some other product from a particular crop. Pools are

usually closed within a year and a half but occasionally remain open for
3 years or longer. This usually occurs when a plant contracts for more flax

than can be processed within a year and must wait until the next season
before processing and several months more before final sale is made. All
payments are based on the graded percentages of No. 1, No. 2, and No. 3
grades of pulled flax delivered to the plant.

FACTORS AFFECTING COST
Processing costs are the most important factors restricting the develop

ment of the fiber-flax industry in Oregon.

Significant as the costs of

processing are, there is no accurate cost information available that could be
considered typical for processing plants in the Willamette Valley. There
are several reasons for this. The cooperative processing plants have not as

yet reached the stage of satisfactory record keeping. The State Flax
Industry figures usually quoted are accurate, but they do not apply under
competitive labor conditions. A great deal of additional hand labor is used
in the prison flax plant that could not be used economically in a commercial
plant of similar size. Weather conditions, efficiency of labor and manage
ment, grade and quality of flax straw, and general economic conditions are
other factors that may result in highly variable cost data.
Another reason for the inadequate cost data is the complexity of the
several processing operations. The main product desired is line fiber, but
from almost every individual process a byproduct results that creates the
problem of joint costs of production. A scientific allocation of individual
costs to each product is practically impossible. At present the plants appear
to distribute all of their overhead charges to the line fiber. An alternate
method of allocating the costs would be on a basis of the proportionate im
portance of each of the products. The determination and allocation of each
type of cost is a highly technical subject. It is important enough, therefore,
to warrant a separate study. This discussion will deal with the various cost
factors from a comparative viewpoint rather than a critical analysis of each
cost factor and its relation to total costs.
COST OF PRODUCING FIBER FLAX

The cost of producing fiber flax in Oregon could very easily become a
limiting factor in the progress of the industry, although it is seldom consid
ered as important to the Oregon flax industry as processing costs. Should
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costs become so high that the growers' gross returns are below the cost of
production and more promising alternative opportunities beckon, the process
ing plants might find themselves short of flax. Unfavorable climatic condi
tions, infestation by disease or insects, labor difficulties, and more lucrative
incomes from other crops are all possibilities that might seriously affect the
production of fiber flax. A shortage of fiber flax would force the processing
plants to operate at a high unit cost. This would be reflected in small unit
returns to growers.
Fiber flax production costs as given by Kuhlman and Robinson (7) are
shown in Table 15.
Table 15. COST OF PRODUCING FIBER FLAX IN THE WILLAMETTE VALLEY, OREGON
Average of 2 years, 1934, 1936
(Based on a 2.1 ton per acre yield)

Average
cost per
acre

Average
cost per
ton

$ 0.52

$ 0.26

4.06
5.05

1.96

Percent 
age of
total cost

Per cent
Fertilizing
Preparing seedbed
Seed and sowing
Weeding

Preharvest costs
Pulling
Shocking, tying, and loading

Hauling to storage shed
Harvest costs
Taxes on land
Interest on land at 5 per cent
Use of land
TOTAL COST OF PRODUCTION

2.44

1.5
11.1
13.9

.95

.46

2.6

$10.58

$ 5.12

29.1

$ 9.35

$ 4.53

25.7

1.94
5.96

.93

2.87

5.3
16.3

$17.25

$ 8.33

47.3

$ 1.85

$

5.1
18.5

6.71

.90
3.25

$ 8.56

$ 4.15

23.6

$36.39

$17.60

100.0

The average yield of 2.1 tons of fiber flax per acre during the 1934-1936

period (Table 15) was higher by approximately .5 ton than the 1930-1939
average yield. If the 1930-1939 average yield were used as a basis of calcu
lation the average cost per ton would increase to approximately $20. This
average cost is slightly below the $24.46 paid growers for a ton of pulled
flax during the 1930-1939 period, Table 14, pages 65-66.
More than 50 per cent of the total costs are cash, or out-of-pocket costs,
principally harvesting costs, taxes, fertilizer, and weeding. About 20 per
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cent of the cost represents the farmer's own labor, and another 23.6 per cent
represents interest on investment in land and land taxes.

A distinct division for statistical purposes between production and
marketing is impossible.

Shocking and tying are operations of production

but also they are a part of the preparation of the flax for market. A
possibility of reducing the cost operations appears to be in the pulling charge,

which accounts for more than one-quarter of the total cost. Most of the
farmers contract pulling of the flax to persons owning mechanical pulling
machines for about $4 per ton. The introduction of the pulling machine
has reduced the cost of harvesting tremendously, but there are possibilities
of further reducing this cost. This might be done by further improving
the pulling machine or by the cooperative ownership of pulling machines.
Costs for hauling are less than 16.3 per cent at present. There is a possi
bility, however, of further reducing this charge by constructing flax process
ing plants nearer the center of flax production.

All costs affecting production of fiber flax have advanced materially
since 1936, especially farm labor, which rose an estimated 91 per cent between
April 1936 and April 1942.*
COST OF PROCESSING

Cost factors in locating processing plants must be given careful con
sideration.* They are of equal importance to the prices growers receive for
their product. Production of fiber flax and the processing of fiber flax are
interwoven, localized enterprises ; each must be performed in proximity to
the other for successful operation of either.
Among factors to be considered in establishing processing plants are :

(1) availability of raw material, (2) capital, (3) labor, and (4) other
factors. Some of these factors are discussed in the following pages.
AVAILABILITY OF RAW MATERIAL

A processing plant cannot be operated profitably very far from the
source of the pulled flax and the same applies to the production of fiber flax
in relation to the nearness of processing plants. Fiber flax is bulky and has
a very low value in relation to its weight. It cannot, therefore, bear high
transportation charges. Naturally, with higher prices for flax fiber the
pulled flax can be profitably transported longer distances.
* Data from Crops and Markets.
ment of Agriculture.
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CAPITAL

One of the most important factors limiting expansion of the fiber-flax
industry in Oregon has been the unwillingness of the owners of capital to
invest in the industry. The construction of a processing plant with a 2,000
ton capacity requires an investment of $40,000 to $65,000 and an additional
$50,000 to $70,000 for working capital for the first 2 years. This investment
must take place before any substantial returns can be expected from sales.
Sale of stock to growers and nongrowers by a cooperative processing plant

has proved unsatisfactory as a means of raising all of the capital require
ments. Bankers have not considered the flax enterprise economically sound.

Banks are willing to loan money to the flax plants when sufficient security is
in evidence. Local flax-manufacturing plants have had as much or more
difficulty in obtaining capital than have processing plants. Government capi
tal is being made available in some instances, thus aiding in financing the
industry. The scarcity of investment capital has caused increased costs in
the form of higher interest payments and the processing inefficiencies attrib
utable to uneconomic capital units have become an extremely vital factor.
LABOR

Proportionately high labor costs create a demand by the processing
plants for relatively large amounts of liquid operating capital. A scarcity of
skilled labor has proved to be a particular disadvantage to the industry. There
are very few persons connected with the flax industry who can be qualified
as flax experts, either in production or processing. The flax-manufacturing
plants originally were more handicapped than the processing plants by the
lack of skilled labor. The employees of the flax-manufacturing plants and

the processing plants are becoming more adept at handling flax, and the
growers are becoming more efficient in producing flax. Many persons
believe, however, that before the flax industry can progress satisfactorily
foreign flax technicians will have to be imported.
Retting is a fine art in itself. The flax must be removed from the tanks

at a certain specific time or it may be underretted or overretted. It takes
experience to know when the flax has been retted to the degree desired. It
appears that the processing plants are overcoming this problem. They have
benefited largely from the experiences of the State Flax Industry. Women
employees predominate in the flax-manufacturing mills, whereas men are
more common in the processing plants. The heavier work is done in the
processing plants.

The workers in the flax industry are unorganized. The minimum wage
and maximum hours in the industry, however, must meet the requirements
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of the Fair Labor Standards Act. Should the processing industry expand,
labor organizers might find it an attractive field for their activities.

Labor costs account for more than 50 per cent of the total cost of
In the foreign countries, which offer the greatest competition
to Oregon fiber, more labor is required than is needed in the local plants.
On the other hand, the wage scale of the worker is much lower. Since the
supply and demand of foreign fiber ordinarily determine the price in the
New York market, it is readily understood why local plants should be con
processing.

cerned over wage increases.
OTHER FACTORS

Other factors are of importance in determining the location of process
ing plants, but those mentioned already are perhaps of greatest importance.

The factors that have not been considered are (a) power, (b) water,
(c) site, (d) transportation, (e) taxes, and (f) insurance.
Cost of power is one of the minor costs of the processing plant in the
Willamette Valley, amounting to only 3 or 4 per cent of the total cost. In
other sections the power cost might be considerably higher and of greater
importance. Power is needed to operate the scutching machine, lights, deseeding machine, and for pumping water to the retting tanks.
The site usually selected for a processing plant is one on higher ground,
preferably on a gravelly soil to insure good drainage, located near good roads,
accessible to a labor supply and also to a liberal supply of water. The water
available in the Willamette Valley is especially desirable for retting because
it is relatively free of mineral matter. It is also very desirable in washing
and dyeing the yarn in the flax mills. The expenses of supplying water are
minor, usually being limited to pumping charges.

The costs of transporting fiber are not of major importance because
the bulk of fiber is sold locally. If all the fiber had to be shipped to eastern

markets the cost of shipping would be much more important, and the
charges for brokerage would become highly significant.
Taxes and insurance should not be overlooked in considering plant loca
tion. The problem of taxes is a highly complex issue and no effort will be

made to analyze the tax situation. It is interesting to note in passing that
the real property of processing plants owned by the state is not subject to
taxation and the insurance cost on these buildings that is paid by the co
operatives into the State Restoration Fund is low. This, therefore, mini
mizes two of the ordinary fixed costs of processing for these cooperatives.
The three original cooperative plants have to pay regular insurance rates and

74

OREGON STATE COLLEGE-STUDIES IN ECONOMICS

taxes on machinery, equipment, and flax stocks. Fiber flax is an inflam
mable material. The processing plants are located in the country where
adequate fire protection is usually not available ; consequently, insurance
rates are high on these items of personal property. New processing plants
that construct their own buildings will not be exempt from taxes unless
special legislation is enacted.
COSTS IN THE COOPERATIVE PROCESSING PLANTS

It is readily apparent that several joint cost operations are involved in
the numerous processes. The question arises as to how much of the costs

should be charged to the seed and how much to fiber in the deseeding
The same question can be raised regarding the allocation of costs
in the scutching process in which scutched tow and scutched fiber are pro
duced. The usual procedure of the flax experts in handling such costs is to
allocate all costs to the fiber after the revenue obtainable from the byproducts
is deducted. This is perhaps the most satisfactory method available, but it
does not represent the true picture of costs unless the revenue obtainable
process.

from the byproducts is assumed to equal the costs of producing the byproducts. As will be brought out later in this discussion, approximately 35

per cent of a ton of pulled straw remains as line fiber or as byproducts ; the
rest is lost as waste. Of the 35 per cent only about 8 per cent is line fiber.
On the other hand, for a 10-year price average line fiber accounted for about
70 per cent of the total revenue of the processing plants. This no doubt ex
plains the reason for the method employed in the allocation of costs.
Another fact made obvious in a brief review of the several processes is

the great number of times that flax straw is handled before line fiber is
finally produced. It is estimated by the flax experts that to load or unload a

ton of fiber straw costs approximately 50 cents per ton. If the flax is
handled four times to perform each process, it would cost approximately $6
to $8 per ton to per form the simple manual tasks of loading and unloading
before the flax fiber is extracted. The costs are somewhat less than this
because there is some application of the continuous motion principle. That
is, some of the flax that is deseeded may go directly to the retting tanks and
some that is dried may go directly to the scutching mill. This eliminates the
rehandling in the storage sheds, thereby reducing the total number of times
the bundles are handled. If the continuous motion principle could be insti
tuted throughout the processing plant, the labor costs for handling should be
greatly reduced. Retting and drying preclude the possibility of the applica
tion of this principle because of the dependence of these processes on favor
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able weather conditions. Even so, it is possible that a careful study and

analysis would reveal several possibilities of reducing costs by alternate
methods of handling.

The flax plants operate under a condition of decreasing unit costs, that
is, when they are operating below capacity any additional increase toward
capacity will lower the unit cost of processing. The total fixed or overhead
costs will be spread over a greater number of units. Beyond the optimum
capacity, at which point the average unit cost of production is at a minimum,
the unit cost of production would increase. The unit overhead cost would be
smaller but the unit average variable cost would be larger because of the
less efficient utilization of labor and materials under rush conditions. An
inventory of more pulled flax than can be stored in the storage sheds will
entail considerable loss from deterioration by the elements when stored out
side. There will be more handling required and the management will take
greater chances in retting and drying the flax, thereby creating additional
losses. Another disadvantage that should not be overlooked is that there is
a possibility that during the second season the price of fiber might drop.
This means that all the growers who participate in the pool will receive a
lower unit return on their flax. This is an equitable arrangement, but the
disconcerting fact is that the older members of the cooperative will have to
accept a lower return because of the policy of the cooperatives in accepting
all of the flax from both old and new members even though deliveries are in
excess of the plant's annual capacity. This objection from older members is
readily overlooked when prices are going up.

A flax processing plant occupies a peculiar and at times a precarious
business position because it is built for a specialized function. The plant
cannot readily switch to alternative processing or manufacturing enter
prises. If forced to lie idle, many of the costs continue, and its owners
are saddled with these accumulating costs. A processing plant may find itself
in a precarious situation because of the position it occupies between two im
movable economic controls. It is caught between the growers on one side
and foreign competition on the other. The growers expect a certain price per
ton or they will refuse to grow flax. On the other hand, the processing
plant must meet the prices established by foreign competition. If in the long
run, prices received for fiber are not sufficient to meet the prices asked by
growers and allow for costs of processing, the plant has two alternatives.
One is to discontinue operations ; the other is to reduce costs in some manner
so that the prices received will cover costs and yield the necessary competitive
returns to growers.
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ANALYSIS OF PROCESSING COSTS

The simplest breakdown of processing costs is that of fixed or overhead
costs, and variable costs. Expense items included in the overhead costs of
a cooperative flax plant are stationary and printing, office salaries, telephone
and telegraph, depreciation, insurance, and interest paid. Depreciation, in
surance, and interest paid are the largest fixed cost items. The records of
one cooperative reveal that over a period of 4 years the overhead expense
items varied from 15.5 per cent to 19.7 per cent. The records of another
cooperative indicate that the overhead costs accounted for 33 per cent of the
total costs.
Variable costs include labor, light and power, social security taxes, state
unemployment compensation, state industrial accident insurance, commission,
supplies, and miscellaneous items. Labor costs are by far the largest ex

penditure of a processing plantin fact labor costs in one cooperative varied
from 51 per cent to 61 per cent of the total costs over a 4-year period. Of
the total variable costs the labor expense amounts to approximately 70 per
cent. Other important variable costs are power, commissions, and freight
charges, each accounting for less than 5 per cent of the total variable costs.
Comparable data on processing costs are not available. Records from
two cooperatives show a per ton processing cost of $16.67 and $25 for the
1939 processing season. Cost conditions, however, were not comparable in
the two plants. A study of the available cost data indicates that processing
costs vary inversely with the quantity of fiber flax processed. One plant
processed approximately 2,000 tons of fiber flax in 1940 at a cost of slightly
more than $10 per ton.
PRODUCTS RESULTING FROM PROCESSING PLANT OPERATIONS

There are two methods in use by the flax industry to show the products
resulting from processing 1 ton of fiber-flax straw. The common method
used by most of the processing plants places the emphasis on the average per
cent of weight lost through a particular processing operation. For instance,
the estimated amount of scutched fiber that will be obtained from the retted

straw is based on the per cent of weight of retted straw lost during the
scutching process. A rough example of this method follows :
Pulled flax
1 ton
Threshed flax
About 26 per cent loss of seed and chaff in
threshing; about 1,500 pounds remain.
Retted straw
About 20 per cent of threshed straw lost in
retting and drying; 1,200 pounds remain.
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About 80 per cent of retted straw is lost in
scutching; 240 pounds of fiber and tow remain

of which approximately 155 pounds are fiber
and 85 pounds are tow.

The second method is shown in Table 17. It is the easiest to compre
hend and most popular with students of the fiber-flax industry.
Table 17. PRODUCTS OBTAINABLE FROM ONE TON OF PULLED FLAX*

Product
Seed (6 bushels at 56 pounds per bushel)
Stockf eed

Fiber
No. 1 tow
No. 2 and No. 3 tow
Pullings (Butts 7 pounds ; tips 10 pounds)
Waste (shives, dust, etc.)

Pounds*
336
140
180
12

100
17
1,215

Per cent
of ton

Per cent
of usable
products

16.8
7.0

42.8

9.0
0.6
5.0
0.85
60.75

22.9

17.8
1.5
12.8
2.2

* The figures are simple averages. The actual pounds and percentage vary consid

erably over a period of years, depending entirely on the crop and the efficiency in
processing.

Source: State Flax Industry.

A ton of pulled straw free of weeds and dirt is the basis for the fore
The quantities of products listed are above the average
for all Oregon processing plants. The amount of fiber produced in the co
operative flax plants seldom exceeds 160 pounds. The higher production of
fiber at the state prison plant is due chiefly to the efficiency in handling and
going calculations.

processing due to the availability of low-cost labor. The cooperatives are not
equipped to produce stockfeed, so there would be a greater percentage of

a ton of fiber-flax straw classified as waste. It is safe to say that under
present processing methods 60 to 65 per cent of the weight of a ton of pulled
straw is waste and the remainder is fiber or one of the byproducts. The
principal product, fiber, accounts for only 7 to 9 percent of the 35 per cent.
Tow and fiber are produced in inverse relationship to each other. The high
percentage of tow constitutes one of the most important internal problems
of the processing industry in Oregon. As mentioned previously, this problem
is being studied with the hope of perfecting a new scutcher to increase the
fiber and reduce the amount of tow.

The data in Table 17 give some indication of the approximate com
parative production of the various products in the several processing plants.
The percentage figures correspond very closely to the percentages given

in Table 16. Table 17 indicates the importance of seed as a byproduct of

Table 18. PRODUCTS MANUFACTURED AT THE STATE FLAX INDUSTRY PLANT, 1931-1940

Year
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
AVERAGE

Per cent of totals
Source : State Flax Industry.

Fiber

Spinning
tow

Pounds

Pounds

Pounds

Pounds

Pounds

Pounds

Pounds

584,111
664,613
621,912
492,273
551,592
455,308
195,464
346,152
238,235
189,212

417,966
400,509
254,387
189,594
296,834
354,701
225,702
350,306
213,256
259,763

3,368,960
830,648
392,896
390,768
1,315,384
270,648
1,043,280
753,984
257,264
1,194,480

22,600
25,000
26,700
36,500
53,500
39,400
45,600
12,300
8,200

992,900
45,000
135,000
164,700
278,000
139,900
293,200
251,300
112,570
490,200

47,688
34,961
32,943
25,597
23,959
18,707
8,188

5,410,715
1,998,331
1,462,138
1,289,632
2,502,269
1,295,564
1,805,234
1,764,553
842,933

433,866

296,302

982,128

29,978

290,187

22,794

22.1

14.4

Seed

47.8

Drug meal Stock f eed

1.5

14.1

Pullings

17,211

9,308
9,377
1.1

Totals

2,151,232
2,052,260
100
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fiber flax, not only as an item of income, but also as an item of expense
of handling, cleaning, and warehousing. The data in Tables 16 and 17 show
that a high percentage of tow is produced in relation to the amount of line
fiber that is produced.
PROGRESS IN REDUCTION OF PROCESSING COSTS

Research workers interested in the possible reduction of high costs of
processing are attacking the problem from two different angles. One group

assumes that the general procedures of processing now in vogue are the
most satisfactory methods devised, and it is not their intention to revise
these established procedures. These research workers feel that a reduction
in processing costs can only be effected by a reduction of labor charges
through increased or more efficient mechanization, and by close study of the
several processes to determine where labor charges could be saved.

The other research group works on the assumption that the present
system of processing is outmoded and the entire system needs to be revo
lutionized and established on a par with other modern industries. Their
line of attack is to circumvent nature through increased mechanization with
the hope of instituting the continuous motion principle to the flax industry.
One of the ultimate effects would be a reduction of costs by eliminating the
major share of the labor charges. This latter group hopes to effect the
reduction in costs through application of the decortication principles of
processing.
The research being done in Oregon is based primarily on the first theory.

Considerable progress has already been made in the reduction of processing
costs. A new deseeder was introduced in 1939 that cut deseeding costs ap
proximately 50 cents per ton by eliminating two out of each ten men and by
increasing the output per man.* The present endeavors are to develop a
new scutching machine that will increase the output per man and also increase
the output of line fiber by reducing the amount of tow.
The fact that the present methods of processing are costly and laborious
has stimulated interest in the development of the decortication process. In

the decortication method the fiber is removed from the stem by a purely
mechanical process. This differs from the present system in that retting is
completely eliminated. Chemical degumming, however, is necessary to release
* Information obtained from W. M. Hurst, Agricultural Engineer of the Bureau of
Chemistry and Agricultural Engineering of the United States Department of Agriculture,
stationed on the Oregon State Campus.
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the fibers. As yet the decortication method has not proved very satisfactory
except for the coarser weaves because the fiber obtained is of poor spinning

quality. There are several advantages, however, to this method (a) a
:

larger portion of the whole fiber is saved and less tow results, (b) a larger
crop can be processed and removed before the next crop is received, and
(c) much less handling is required, thereby lowering labor costs materially.
Considerable enthusiasm has developed in the South for the reviving
of flax production in that area. This is based entirely on the anticipated
success of the decortication system of processing. Prior to the invention
of Whitney's cotton gin, flax production was considerably more important
in the South than was cotton production. Besides basing their hopes on the
success of decortication they are going further in their experimentations
by advocating the cottonization of flax. Cottonization involves the cutting
of flax fibers into short staple lengths similar to cotton and spinning the
short flax fibers on cotton machinery either alone or mixed with cotton (2).

The South expects to develop from the application of the cottonization
process a substantial flax and linen industry. It would appear that the South

is competing with itself for the already decreasing cotton markets. The
textile trade does not forecast a huge success for the new enterprise.
The greatest enthusiasm for the cottonization program seems to be in
Georgia where a research laboratory has been established to study the pos
sibilities of cottonizing flax. Experimentations were carried on for a
3-year period on production of fiber flax. The cost of production was $24.02
per acre (9), approximately 40 per cent less than the cost per acre in Oregon
during the same period, but the price received for fiber was only 7.3 cents
per pound, or 60 per cent less than the average 10-year price received for
all grades of fiber by Oregon plants. On the other hand, it is claimed that
line fiber accounted for approximately 25 per cent of a ton of straw when
processed by the decortication method. Oregon processing plants are for
tunate to receive 7 or 8 per cent of a ton of straw as fiber. The total returns
for fiber from a ton of straw would be approximately the same for both
processing methods. No cost figures, however, are available for the decortica
tion process. This makes a comparative price-cost analysis of the two pro
cesses impossible.

Certain European countries are reported to have made progress in
perfecting the decortication and cottonization processes. In England, con
siderable use is supposedly being made of the poorer quality fibers from the
decortication process in making many of the coarser fabrics. Operators
of the most advanced decorticating machines in Great Britain have never
claimed more than 14 per cent of line :fiber from a ton of straw. The 25 per
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cent of line fiber claimed in Georgia appears to be excessive in view of
the foregoing statement.

SUMMARY AND CONCLUSIONS
1.

The United States produces an average of only 2.6 per cent of the

total fiber-flax requirements of American consumers. Oregon produced

approximately 98 per cent of the United States production in 1941, or an
estimated equivalent of approximately 11,300 acres. Michigan and Washing
ton produced approximately 100 acres each in 1941. In 1939 U.S.S.R. pro

duced more than 80 per cent of the world's production of 5,178,000 acres
of fiber flax. Oregon fiber-flax production is concentrated in the Willamette
Valley. The quality and high yields of Oregon's fiber flax can be chiefly
attributed to the favorable climate and soils in this region.
2. The development of Oregon's fiber-flax industry has been divided
into three distinct periods. The first period (1897-1919) was characterized
by an attempt of state agricultural leaders to utilize better the agricultural
resources by growing fiber flax. Governor James Withycombe was one of
the principal proponents of this development between 1900 and 1919. It
was during his administration as governor that the state penitentiary flax
plant was established in 1915. During the second period (1920-1939) civic
groups interested primarily in the development of community payrolls sought
State and Federal assistance to establish and maintain the industry. This

governmental aid came in the form of a protective tariff and subsidies for
production and for cooperative processing. Two flax-spinning mills were
established in Salem during this period. They brought to the Oregon in
dustry new political and promotional forces that have had a marked influence
on the development of the flax industry in the state. Three flax processing
plants were built with State and Federal assistance in 1936. Such assistance
has enabled the industry to continue to operate even though it remained at a
comparative economic disadvantage to the foreign flax industry. The third
period began shortly after the outbreak of World War II. The favorable
prices paid for domestic-grown fiber flax following the curtailment of foreign

imports in 1939 greatly stimulated the interest of Oregon farmers in flax
production. Flax acreage has increased, new cooperative and private pro
cessing plants have been established, and there is some indication that private
investment capital will become further interested in the flax-processing

industry as a source of profit.
3. The United States has ample or even excess capacity for spinning
and weaving the flax fiber, but the facilities for processing the straw have

82

OREGON STATE COLLEGE-STUDIES IN ECONOMICS

been largely absent. The straw as it comes from the field is bulky and the
processing to be done economically must take place within a few miles of
the farm. Private capital did not seem interested in investing in the flax
industry ; consequently the state prison processing plant remained the only
market outlet available to the growers. In order to establish a new market
for their products and to escape the handicaps that adverse legislation had
imposed on prison-made goods, the flax growers found it necessary to
organize cooperative processing plants to handle their fiber flax. The growers,
therefore, were forced to assume the financial risks of processing as well as

of growing, although subsidized by the state and by the Works Progress
Administration. The position of these cooperatives prior to 1939 was very
insecure. The principal causes of the insecurity were the lack of capital
and the comparatively unfavorable relations between prices and costs. Lack
of capital is still a retarding factor. The internal policies of some of the co
operatives may have had something to do with their instability in the past.
The rapid rise of flax-fiber prices since 1939 has placed the cooperatives
in a more favorable position. In some cases, however, this prosperity may
serve to disguise defective plant organization and operating practices. It is
suggested that the cooperatives avail themselves of the present opportunity
to improve their financial and physical position.

4. The State Flax Industry has been a leader in the Oregon flax
industry in production, marketing, and processing techniques. It has also
been a stabilizing factor in the industry because it has assured the fiber-

flax growers a market. The State Flax and Linen Board was created to
coordinate the efforts of the flax industry in Oregon. Its powers are ad
visory only. This board has done much to bring together the several groups
interested in flax production and marketing. It is believed, however, that the
industry will fare better in the future if control is vested in a central agency
with sufficient powers to coordinate and direct the policies and actions of the
industry.
5. The United States is the greatest consumer of fiber-flax products

in the world. It imports annually approximately 70 per cent of its flax
requirements in the form of flax manufactures ; another 27 per cent is sup
plied from abroad as raw flax. Most of the remaining 3 per cent or less is
produced in Oregon, Michigan, and Washington. The imports of manufac
tured flax, raw flax products, and flax per capita consumption have been
decreasing since the turn of the century. Per capita consumption declined

from .8 pound during World War I to .2 pound in 1940. This is due to
substitution, principally of cotton for flax, and the preference of new
buyers for fibers other than flax. The average per capita consumption of
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cotton and rayon is increasing ; the average per capita consumption of wool
has remained fairly steady ; and silk consumption is slowly decreasing.
6.

The linen industry is controlled by a relatively few large firms

that appear to have a passive attitude toward increasing consumer demand
for their products. On the other hand, the cotton industry, aided by newer
manufacturing techniques, is continually alert and active in creating appeal
ing designs and adding new colors to its products to stimulate consumer
demand. The flax fiber has several superior qualities over other organic
fibers, such as durability and tensile strength. Textile research, however, is
revitalizing older fibers and creating new synthetic fibers that are gradually
replacing flax fiber for many uses in which the foregoing qualities are de
sired. Of the total fibers made available to United States consumers in 1940
cotton accounted for 63.9 per cent of the total, wool 7.4 per cent, silk 0.8
per cent, rayon 7.0 per cent, jute 11.1 per cent, hard fibers 8.5 per cent,
and flax only 0.4 per cent. Incidentally, flax constituted. 1.6 per cent of all
fibers used in the United States in 1900.

7. The Oregon flax-processing plants are dependent on the twelve
United States flax-manufacturing mills for their markets. Most of these
mills are dependent for their existence on the high protective tariff they
have been able to maintain on flax manufactures. Some of the tariff duties
in effect are more than 50 per cent ad valorem. The majority of the United
States flax-manufacturing mills could not compete with foreign-made goods
without the tariff protection because (a) most of the 4,000 to 8,000 tons of
raw flax needed is imported, (b) the unit cost of production, especially
labor, is much higher in the United States.
8. The two Salem, Oregon, flax-manufacturing mills provide the prin
cipal outlets for the local processing plants, although some fiber is shipped
to the eastern mills that are now outbidding local mills for the Oregon fiber.

One local mill produces principally sacking twines and related products,
while the other mill specializes in fish nets and seines. Both mills have
developed exceptionally stable markets for their products. The lack of the
quantity and in some cases quality of the Oregon fiber has been the retarding

factor in the progress of the local mills. As a result these mills have had
to import fiber from The Netherlands and Belgium to supplement the locallygrown fiber. The quality of Oregon fiber is highly satisfactory for sacking
twine purposes, but for seines and fish nets the quality is inferior to Belgian
flax. Oregon grows flax that equals Belgian flax in average quality, but the
difference exists in the methods of sorting and grading.
9.

Oregon fiber is bought and sold almost entirely on the basis of

length. It is purchased from the grower as pulled flax on the basis of three
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length grades and sold as fiber to the flax mills on the basis of five length
grades. The majority of the European flax is graded and traded on the basis
of quality, emphasizing the oiliness and fineness of the fiber. Grading the
flax fiber is done by length because (a) the use made of Oregon fiber does
not warrant closer grading, (b) the flax produced in the Willamette Valley
is

sufficiently uniform in quality for the type of manufacturing use,

(c) trained technicians are not available for grading for other qualities than
length, and (d) the high labor wage paid in America makes uneconomical
a more intensive use of labor for grading operations, thereby increasing the
cost of producing the Oregon fiber compared to the cost of producing the
foreign fiber. Flax-spinning mills are chiefly interested in quality, but when
they buy Oregon fiber they have to pay more for the longer flax than for
the shorter flax even though the shorter flax may be of the better quality
for certain uses.
10. The method of selling flax fiber is unique in agricultural market

ing. All sales are made through four or five brokers in New York. The
State Flax Industry handles the sales of almost all of the Oregon fiber
through a mutual agreement with the cooperative processing plants. No
market price quotations are available. A broker will not release prices to
the Oregon marketing agency until the agency has made a bona fide offer
to sell a certain quantity of fiber through his agency. Sales are made on the

basis of sample, and the prices for Oregon fiber are based on the prices
paid for foreign fiber of like quality. The Oregon industry is in a dominant

position in the eastern markets at present as a result of the reduced im
portations of European fiber. The increased dependence of eastern manu
facturers on Oregon fiber has given to the Oregon industry a seller's market

with a resultant demand for higher prices. Comparatively speaking, the
prices for fiber flax at present are considerably out of line with prices for
other farm crops and for competing fibers. This pricing situation invites a
substitution of other fibers for flax fiber. The industry will not fully realize
this until it again has to operate on a buyer's market.
11. Production of fiber flax is a rather uncertain businesscash costs

are high, a profitable crop is dependent on ideal weather conditions, it
requires special skills to grow the crop, and in most cases the producer must
incur the cost of processing before he can market his product. The profitable
processing of fiber flax is especially uncertain. Labor costs are high, flax is

easily destroyed, poor weather conditions during retting and drying may
limit the capacity of the plant, and the price situation is unknown until the
actual fiber is offered for sale. The processing plants operate under the law
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of decreasing unit costs, the cost per unit up to the optimum capacity varying
inversely with the amount processed.
12. The marketing contract between grower and processing plant is in
common use throughout the Oregon flax industry. By means of the market
ing contract the processing plant controls production and marketing of the
growers' fiber flax. The processing plant is guaranteed delivery of all flax

available under the contract, and the grower is assured an outlet for his

flax if he fulfills his obligations. In reality a grower belonging to a coopera
tive flax plant assumes the risks of processing as well as the risks involved
in production.

The granting of advances to growers on delivery of their pulled
flax into a grower's pool at the cooperative plant is a usual trade practice.
Prices paid growers are based on the grades of flax delivered. The final
price received by growers is indefinite until all the fiber and its byproducts
are sold. If private processing plants enter the business and pay the growers
cash in full at the time of delivery, some of the cooperatives may find this
type of competition for supply very severe.
14. Experiments are now in progress seeking methods to reduce the
13.

cost of processing.

Several improved machines introduced in Oregon have

resulted in lower costs, and attempts are being made to develop a new
scutcher that will increase the amount of fiber in proportion to tow pro
duction. Experiments with decortication are being conducted in other flax
producing areas. This process eliminates retting and open-air drying, thereby
instituting the continuous motion principle in processing flax. The system
has not been developed sufficiently well to yield satisfactory results.
15. Imports of fiber into the United States since 1939 have been
decreasing and the domestic demand for flax fiber is increasing. This has

been due to war conditions. Present prices are higher than costs and as a
result new growers and processing plants are rushing into the industry to
participate in the profits. As long as this condition continues the fiber-flax
industry is in a favorable cost-price position. The postwar situation is un
predictable. There is reason to believe, however, that the survival of the
Oregon flax industry will be dependent on continued governmental protection
and assistance unless the producers and processors can reduce their costs to
approach more nearly those of their foreign competitors.
16. The system of priorities operating under the War Production
Board has proved an obstacle to the expansion of fiber-flax processing facil
ities since February 1942. It is extremely doubtful whether the nation can
obtain for war use the maximum benefits from Oregon flax production
until additional capacity for processing is developed.
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