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Market Analysis for Hemp Fiber as a- Feed Stock
for Papermaking |
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Abstract

In an attempt to develop alternative crops for rmdwcstem farmers,
industrial hemp is being -evaluated as a fiber source for the paper industry.
This simplified analysis shows that hemp could profitably be used as a
fiber source for the paper industry and that Wisconsin farmers could meet
the demand for fiber by the fine paper manufacturers of Wisconsin. In
contrast to the past utilization of hemp, it is essential that the whole plant
be uscd to make paper and not just the long bast fibers.
Hemp production. rate and cultivation

Hemp (Cannabis sativa)as a fiber source has a long history. During
World War I and I the military demand for fiber resuited in the
expansion of the number of acres used for hemp production. In 1943,
there were 176,000 acres plapted in hemp in the-US.[p. 7, ref. 1] For
military purposes the primary products were canvas and rope, so the long
bast fibers of the plant, which account for 25% of the dry weight of the
retted stalks, were of the most interest. The balance of the stalk is called
the burds and was considered as a waste material, often used for animal
bedding, soil improvement, or fuel.

-In response to the request that Iowa farmers plant 45,000 acres- of
hemp, the Iowa extension service published a pamphlet entitled “Hemp’
Production Experiments”(ref. 1].in 1944. For the purposes. of a market
analysis a critical number from this study is. the production rate of hemp
per acre. An average of 4 sites with a secding rate of 5 pecks/acre was 3.9
tons/acre of dry retted swaw.[table 3, p. 15, ref. 1] The production data
ranged from 3.1 to 5.0 tons/acre and largely dcpended on the quality of
the soil. :
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Bemp as a raw material for paper !

During the processing of hemp. a large quantity of waste matecial is
produced., It was recognized rather early that this material could be used
as a fecdstock for papermaking. In 1916 the USDA published a report
entitled “Hemp Hurds as a Papermaking Material”.[ref. 2] The authors of
this study used chemical pulping methods to reduce the material to fibers.
After subsequent bleaching, the material was formed into paper. The
resuiting paper was judged to be of a sufficient quality to meet the
specifications of the US Government Printing Office. In fact, the strength
< & fold endurance exceeded a typical wood-based material produced at
that time.(p. 25, ref. 2] The fiber yield from the hurds ranged between 35
and 44%,[ble 1, p.16, ref. 2] which, when corrected for the weight of dirt,
corresponds to 38 to 47% yield. A chemical analysis of the hurds suggests
that they are 55% celluiose and 25% ligninftable 2, p. 122, ref. 3], which is
similar to many hardwoods. With modem process optimization, it is likely
that the fiber yield would be nearly 50%.

The value of the bast fibers as a component in paper pulp is widely
scknowledged. An analysis of the bast fibers shows that they are ’ }
composed of 70% cellulose and 8% lignin[table 2, p. 12a, ref. 3). Given that
this material is chemically quite different than the hurds, it likely would
have to be processed separately, but would likely have a 70% yield to
fiber. If one does a weighted average of 50% yield for the burds and 70%
for the bast fibers, one obtains a value of 55% fiber yield from retied hemp
stalks. '

(0.25)(70%) + (0.75)X50%) = 55%

Pulp production in Wisconsin .

The majority of paper produced from virgin fiber in Wisconsin is
printing and writing paper. Thus, if the hemp production Is intended to
meat the fiberneeds of the state, thea the focus should be placed on these
grades. The papermills ‘la Wisconsin currently use a mixture softwoods
and hardwoods to produce bleached grades of pulp. Table 1 shows a list of
the paper companics producing chemical pulp in Wisconsin. The.::
production rates were taken from -the 1997 edition of ‘Lockwood-Post’s
Directory of the Pulp, Paper and Allied Trades.[p145-153 ref. 4] The mills
selected for this table all produce fine papers that could benefit from the
addition of hemp pulp. Ia fact, the inclusion of hemp bast fibers would
likely produce a high quality paper similar to cotton bond. -
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Table 1: Pulp production for fine papers in Wisconsin (1.997)'

Company . 1ype Pulp oducts
tons/day
Brokaw . IWxusau Pager Meg-suifite 23¢9 a
Kaukaune i ext Kraft 420 D
Mosinee Mosinee Kraft 250 industrisl papers
* INoenal Kimberly-Clark Rag/Kraft 125 printing aad writdag papors
Nekooss Georgis-Pecific Keaft 330 uncosted free sheet
Park Fails Fraser Paper Ca-_sulfite 170 bond, offser snd speclaliy pupers
Peshtizo £ _NH4-zylficc 155
wgm.___Tﬂlmhzl’—‘ﬂﬂs—— = 229 .
Rothschild Weyesrhauscr Ca-sulfite 200 ugcosted fres sheet L
Wapaca Filter Materials Rags 12 filter. spccialty. and industrial pape:
Wisconsin Rapids {Consolidated -Paper ~ Kraft 1016 coated prioting papers ‘
Total 3128 .

' Making assumptions about. hemp yield per acre (3.9 tons/acre/year)
and the pulp yield per tom of retted hemp (55%). one can estimate the
number of acres of hemp required per year (o mect the current Wiscoasin
demand.

(3178-‘-"5‘;@2 360%)
24 year ) = 533,000 acres

E_g MIO' <5 ,‘!MEI_E.)
&cIC * year tons hemp

1]

Discussions with Russel Weisensel of the Wiscoasin Agribusiness Council
suggest that 1 million acres could be available for growing hemp in a crop
rotation plan, Thus, it appears that the Wisconsin hemp production ¢ould
meet the demand for fine paper producton in Wisconsin. Thers are other
grades of paper that could also bencfit from the sweagth propertics of
hemp fiber, e.g.. linerboard or packaging grades, but demand in these
markets would likely exceed the production capacity of Wisconsin farmers.

Market value of hemp fiber for papermaking’ ' )
The price of bleached pulp varies widely. .$300 to $1000/ton,- due to
fluctuations in supply and demand. Given this wide variation estimating
the value of hemp fiber is rather difficult. It is likely that fiber formed
from the hurds will be viewed as similar to hardwood fiber, - The current
price of bleach pulp is near $425/ton. :The production costs will be similar.
to the production’ cost of fiber from wood. In fact,'an implicit agsumption
of the following analysis is that only minor modifications to a pulp mill

-
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would be required to switch from wood to hemp. A recent analysis{Table

. IX, p. 144, ref. 5] of the pulp making process suggests that the raw

 material, chemical and energy costs for pulping and bleaching wood chips
is $233/ton of ECF bleached pulp. Of this cost, $155 was the cost of the
wood chips, assuming wood chips cost $55/ton. If one includes a 50%
increase in the cost/ton to account for Jabor, overhead and capital, one
finds that the break even point is likely ncar $350/ton. If one assumes

' that the average yield from the hemp fibers would be 55%, then a direct -
replacement for wood chips would suggest a value of $75/ton for the

retted hemp stalks. This price is based on numbers that were gener'attd-"'in'

1993 if one uses the chemical price index to adjust this to 1997 one gets &
value of $85/ton. ~ ’

" With the tightening of the domestic wood chip supply. there is 2
strong upward pricc pressure. In fact, the price of domestic chips has
risen to the point that chips produced in South America and Southeast
Asia, with their associated transportation costs, can compete. Thus
$85/ton for the value of hemp is likely a low estimate, A more realistic
future value is likely $100-125. .

It is likely that the bast fibers would be viewed as a higher value
material on the pulp market. If, for example, one were able to produce
fibers similar to cotton linters or cotton rags, thea the market would likely
offer $1000/ton of fiber, To translate this value to a price of the raw
materials one must make several assumptions. If one assumes that the
processing costs are the same as that for wood, $195/ton, that the yield to
fiber is 70%, and that the required profit margin is $100/ton processed,
the paper company could pay $500/ton for the bast fibers. '

($1000 — 3295)
(1 4 tons hemg)
) ton fiber

If oge uses & value of $100/ton for hurds and $500/ton for bast

= $493/ton hemp

fibers, the estimated market prico of retted homp stalks is $200/ton. -A-

study of hemp cultivation in Iowa [table 3, p. 15, ref. 1]. suggested an
average vield of 3.9 tons/acre.- Combining the market price and the.yield.
per acre one obtains a crop value of $780/acre. Since the production,
storage, and transportation costs will be similar to .those of corn,

$300/acre, a farmer could make a profit of $480/acre growing . hemp. If _

the farmer were. to only market the.fiber, however, the profit drops to. ..
$190/acre. :
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Summary |
This simple analysis shows that Wisconsin farmers could profitably
produce hemp, and that they could meet the fiber demand in the state if

530,000 acres were planted in hemp. The profitability, for the farmer,

hinges on the scparation of the bast fibers from the hurds and the selling
of the bast fibers at a higher price. For the purpose of this analysis, it was
assumed that the paper industry would use the bast fibers, but it is also
likely that other marksts, e.g., textiles and building materials, could be
Yound for them. Furthermore, one must develop markets for both the
hurds and the bast fibers, if this enterprise is to be viable.
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